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Make your profit picture

“BRIGHT AND WIDE”

|SYLVANIA

| owaoe faw uga

New improvements provide long
life, high output, excellent high
voltage cutoff.

Tube performance and life can mean
the difference between a bright and
dismal profit picture. Let’s look at
some of the proved-in-the-set
Sylvania features:

Plate current capabilities have been
increased. Plate to screen current ratio
has been improved. A special screen-
grid coating provides excellent heat
dissipation eliminating interelement
shorts without causing cathode
“poisoning”-~a major cause of short
tube life. Tests for voltage break-
down, heater and tube life add up to
extra quality assurance. The famous
Sylvania “‘Automount” construction
is used for the 6DQ6A.

Result: Sylvania 6BO6GTA and
6DQ6A

e Deliver the horizontal output
essential to full picture width.

» |ncrease picture tube light output.
o Offer extra-long life in TV set.
Here's a servicing plus: tapered pins
provide easy insertion in hard-to-get-
at sockets.

Make your servicing profits brighter
. .right now. Specify Sylvania
6BQ$GTA and 6DQ6A on your next
tubg order.

Electronic Tubes Division, Sylvania
Electric Products Inc., Dept. 234,
1740 Broadway, New York 19, N. Y.

Sussidtory of GENERAL TELEPHONE & ELECTRON/CS &)
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Home Study Radio-Television

Electronics School

L 48

A NEw NRI HOME-STUDY
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ELECTRONICS: Principles-Practices-Maintenance

SPECIAL
TRAINING
EQUIPMENT
INCLUDED

At no extra cost NRT |
sends special equip- ==

makes theory vou learn come to life
in an interesting, easy-to-understand
manner. Perform dozens of experi-
ments working with basic circuits and
components. You keep all equipment.

Some Experiments You Perform:

Build a Vacuum Tube Voltmeter—test
filter circuits—use tubes, rectifiers,
transistors. Study detector circuits,
modulation, demodulation. Determine
motor torque, use magnetic amplifiers.
Learn effects of feedbacks and experi-
ment with multivibrators. Practice
with telemetry circuils used in satel-

ment that gives actual experience,

Expanding uses for Electronics in in-
dustry, business, the military are
increasing the demand for trained
Technicians. 4 to 7 Electronic Tech-
nicians are needed for every en-
gineer. To meet this demand, NRi
now offers o new, comprehensive
course in ELECTRONICS—Principles,
Practices, Maintenance. Train at
home in spare time for a new career.

Job Counselors Recommend

Electronics is a key industry now
and in the future. But you must
be properly trained to qualify for
higherearningsand advancement.
Prepare now. NRI training is for
beginners or men with some ex-
perience who need more knowl-
edge to move up to better jobs.

For over 45 years NRI has meant
the best in training. From the
early days NRI has expanded
from Radio to Television. from
servicing and communications, to
industrial and military Elec-
tronics. More NRI graduates are
filling more good johs because
NRI is the oldest and largest
school of its kind.

Learn More to Earn More

NRI supplies the best training at
the most reasonable cost. Mail
coupon for 64-page catalog. It’s
FREE. Read what NRI gradu-
ates do and earn. Read about the
Electronics, Radio-TV training
that fits you best. National Radio
Institute, Washington 16, D.C.

WASHINGTON 16, D.C. 1DE

Please send me full information without cost or obligation.
(No representative will call. Please PRINT.)

CATALOG } NRI NATIONAL RADIO INSTITUTE

. . . i Name —Age__

lites. Perform other interesting ex-

periments—teaching basic principles | Address

utilized in Electronicequipment. MAIL I

COUPON TODAY for 64-page catalog. [ City — Zone State

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
ELECTRONICS wonLu— 7 T Iy W Zim == o 194 3). ot a4 & W /\_ a o -l
Sccond cluss pox g0, | - Autl iy Poxl s (LY nent, Ot nada, a W SUBSCRIPTION RATES: v L ssions
an AF.AN Ame n on 85.50: all other fo £n ntries $6.00

April, 1961 L
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Do you WISH
were EMPLOYED
in ELECTRONICS?

F.C.C. LICENSE —THE KEY TO BETTER JOBS

An E.C.C. commercial {(not amateur) license is your ticket
to higher pay and more intercsting employment. This license
is Federal Government evidence of your qualifications in
electronics. Employers are eager to hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value
primarily in that it qualifics you to take the second class
cxam:nauon The scope of authority covered by a third class
license is cxtremely limited.

The SECOND CLASS radiotelcphone license qualifies
you to install, maintain and operate most all radiotelephone
cquipment except commercial broadcast station cquipment.

The FIRST CLASS radio telephone license qualifies you
to install, maintain and opcrate every type of radiotelephone
equipment (except amateur) including all radio and tele-
vision stations in the United States, its territories and pos-
sessions. This is the highest class of radiotclephone license
available.

GRANTHAM TRAINING PREPARES YOU

The Grantham course covers the required subject
matter completely. Even though it is planned prima-
rily to lead directly to a first class FCC license, it does
this by TEACHING you electronics. Some of the
subjects covered in detail are: Basic Electricity for
Beginners, Basic Mathematics, Ohm's and Kirchholf's
Laws, Alternating Current, Frequency and Wave-
length, Inductance, Capacitance. Impedance, Reso-
nance, Vacuum Tubes, Transistors, Basic Principles
of Amplification, Classes of Amplifiers, Oscillators,
Power Supplies. AM Transmitters and Receivers. FM
Transmitters and Receivers, Antennas and Trans-
mission Lines, Measuring Instruments, FCC Rules
and Regulations, and extensive theory and mathe-
matical calculations associated with all the above
subjects explained simply and in detail.

OUR GUARANTEE

If you should fail the F. C. C. exam after finishing our
course, we guarantee to give additiona! training at NO
ADDITIONAL COST. Read details in our free booklet.

HOLLYWOOD RESIDENT CLASSES

KANSAS CITY
MO

our home of-
fice inHolly-
wood, Calif,

April, 1961
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Learn by Correspendence or in Resident Classes

Grantham training is offered by correspondence or in
resident classes. Either way, we train you quickly and
thoroughly---teach you a great deal of electronics and
prepare you to pass the F,C.C. examination for a first
class license. Get details now. Mail coupon below.

' This booklet
FREE!

This free booklet gives
details of our training
and explains what an
F.C.C. license can do for
your future. Send for
your copy today.

To get ahead in electronics — first, you need the proper train-
ing; then, you need “proof” of your knowledge. Your first class
commercial F.C.C. license is a “diploma” in communications
electronics, awarded by the U.S. Government when you pass
certain examinations. This diploma is recognized by employers.
Grantham School of Electronics specializes in preparing you
to earn this diploma.

Grantham training is offered in resident classes or by cor-
respondence. Qur free booklet gives complete details. if you
are interested in preparing for your F.C.C. license, mail the
coupon below to the School's home office at 1505 N. Western
Ave., Hollywood 27, California— the address given in the coupon
—and our free booklet will be mailed to you promptly. No
charge —no obligation.

s )‘h {Mail in envelope or paste on postal card)

Q& /) To: GRANTHAM SCHOOL OF ELECTRONICS
EA 1505 N. Western Ave., Hollywood, Calif.

Gentlemen:

Please send me your free booklet telling how | can get my com-
mercial F.C.C. license quickiy. | understand there is no obligation
and no salesman will call,

Name _ Age.

Address = = I
City State_______
Il am interested in: Home Study, Seattle classes

Hollywood classes, ] Kansas City classes, [_] Washington classes

www.americanradiohistorv.com
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Qut of the Jerrold laboratories, where the famous DSA-132 was
born, comes the ultimate in signal preamplifiers for all channel
TV (VHF) and FM reception. By combining two frame grid 6DJ8
dual triodes in a special low noise circuit, Jerrold’s new DSA-202
develops minimum 20 db gain (10 times) on all TV channels and 8db
(min.) on FM . . . triple the gain developed when using one 6DJ8.
Also featured is a new lightweight iridite-aluminum weather-
proof housing; no-strip twin lead terminals; and sliding access
panel. All new high output remote power supply reduces a 117v
AC to a safe 22 volts which goes up same cable that amplified
signal comes down.

Only Jerrold assures you of proven reliability and unequaled per-
formance based on more than a decade of designing and producing
mast mounted preamplifiers . . . more Jerrold De-Snowers are in
use today than all other makes combined.

See your Jerrold distributor or write
for eight page bookiet No. 435-286

®
J EHH“L ELECTRONICS CORPORATION - Distributor Sales Division

Dept. IDS- 132, Philadelphia 32, Pa.

Jerrold Electronics (Canada) Ltd., Toronto
Export Representative: CBS International, New York 22, N.Y.

www.americanradiohistorv.com

MAKE ANY

TV-FM ANTENNA
AN ELECTRONIC

““‘\7‘:_._,

-

New Jerrold DE-SNOWER o z:
Increases Gain of Any Antenna 10 TIMES!

™ .,
"\,\\
-

ANTENNA!

e .
. .

Includes new power
supply model 407-P.
Has “on-off” switch
and handy cable com-
pensating controf.

Two 6DJ8 tubes de-
velop 20 db gain (min-
imum) on all TV (VHF)
and FM channels.

Output uses shielded
coax. to eliminate an-
tenna feed-back and
interference pick-up on
down-lead.

A

I B
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how to get

a Commercial

FCC LICENSE

An FCC License,
Or Your Money Back!

Completion of the Master Course (both Sections} will pre-
pare you for a First Class Commercial Radio Telephone
License with a Radar Endorsement. Should you fail to
pass the FCC examination for this license after success-
fully completing the Master Course, you will receive a
full refund of all tuition payments. This guarantee is
valid for the entire period of your enroliment agreement.

Get This Handy Pocket
Electronics Data Guide

F Puts all the commonty used conversion factors,

tormylas, tables, and color codes at vour finger.
tips. Yours absolutely free if vou mail the cou-
pon todav. No further oblisation.

FREE

Successful I
Electronics '

Training

find out how...

]. You can handle the new electronic devices.

2 You can solve the problems thot stump your fel-
¢ low technicians.

3 Training is Job Insurance when employment is
* tough to find...and more money for you when
times are good.

CLEVELAND INSTITUTE OF ELECTRONICS

1776 E. 17th Sp. Desk RN52 Cleveland 14, Ohic
RN52

April, 1961

2 swcoesulid plan lor . . .
Electronics Training

good training
doesn't cost . ..
it pays!

get all three FREE!

Increase Your Technical Knowledge

Get o government license plus an understanding of such
electronic applications as computers . . . industrial electronics
... radar...communications . . . and many more.

Not For Beginners

Please inquire only if you really want to get ahead
and to add to what you have olready learned in
school, in the service, or on the job. Some previous
schooling or experience in electronics, electricity, or
related fields is necessary for success in Cleveland
Institute programs.

Accredited by the National Home Study Council M

ala [
" Gloweland Instate of Elsionies [
Desk RNS2 1776 E. 17th St. Cleveland 14, Ohie
Please send Free Career Information pre- /
pared to help me get oheod in Electronics.
| have had training or experience in Elec-
tronics as indicated below.

[ Military Broadcasting
[J Radio-TV Servicing

[ Manufacturing

Home Experimenting
Telephone Company
Other .

In what branch of Electronics
are you interested?

[J Amateur Radio

In what kind of work are
you now engaged?

Name Age
Address — -
City Zone —___ State .

RN52
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QUICK
STEP

TO STEREO

STEREO FM-AM
RECEIVER

® Now you can update mono-
phonicinstallationstostereoina
matter of minutes. The FISHER
500-S is an ideal replacement
for older high fidelity equip-
ment—for its stereo tuners, stereo
preamps and dual-channel am.
plifiers are all on one compact
chassis. Simply connect a turn-
table and two speakers—and you
have a complete stereo system.
What's more, your customer
knows that the FISHER name
is 2 name he can trust.

OUTSTANDING FEATURES: Wide-
Band Tuners, flexibility, ease of
operation, 45-watt output, hand-
some solid architectural brass
front panel. $349.50

Write Today
For Complete Specifications!

FISHER RADIO CORPORATION
21-38 44th Drive » Long Islond City 1, N.Y.

... for the Record

By W. A. STOCKLIN

Editor

Electronics for the Jet Age

LTHOUGH the precise cause of the

mid-air collision over New York City
last December has not yet been deter-
mined, and may never be, it is the first
air tragedy in which an clectronic de-
vice proved to be the mute witness,
Today Federal regulations require that
all aircraft capable of flying at altitudes
above 25,000 feet carry a flight recorder.

In size. the flight recorder is compara-
tively small in relation to other clec-
tronic equipment aboard an aircraft.
Its outside dimensions are approxi-
mately 20” x 8 x 6”. Basically, it is an
airborne oscillographic - type scriber
(manufactured by Waste King Corpo-
ration) which provides a record of four
in-flight parameters: altitude, air speed.
heading, and vertical acceleration. This
information is etched by a diamond
stylus on a nickel-alloy tape. The unit
is designed to survive heat of 2000 de-
grees F. a shock more than 100 times
the force of gravity., and immersion in
sea water for more than 36 hours.

Only one of the two planes involved
in the New York City collision carried
such a recorder—the jet which landed
in & Brooklyn street. Despite the impact
of the crash and the tremendous tem-
peratures of the burning aircraft, the
recorder was obviously recovered intact
since investigators were able to study
the flight path and the last minutes of
the staggering. twirling aircraft as it
hurtled from the sky. The recorded in-
formation is expected to play a vital
role in determining just why the two
aireraft collided while under the control
and direction of the FAA air-traffic con-
trollers.

Of importance not only in the case
ol collision, the flight recorders are be-
ing used by airlines to determine opera-
tion of aircraft at given altitudes and
the response of their instruments to
the ground navigational systems.

The flight recorder is, without ques-
tion, a significant electronic contribu-
tion to aviation safety and all of us in
the electronics industry have a right to
be proud not only of this new develop-
ment but of communications and land-
ing systems that have been developed
by our industry for the aviation field,

Obviously our industry cannot 1est on
its laurels since there is a dire need, in
view of the coming jet age, for much
improved electronic equipment—to re-
duce to an absolute minimum the pos-
sibility of human errvor.

We don't pretend, in this brief dis-
cussion, to offer a “solution” to our com-

plex air-traffic-control problem—that
we leave to the air-traffic-control ex-
perts.

But we would like to raise a few

www americanradiohistorv . com

questions. Air-traffic controllers at the
New York Air Traflic Control Center
work an cight-hour tour of duty, with-
out a specified time for lunch. Aviation
experts observing this unusual person-
nel practice concede that the controllers
are doing an excellent job but question
whether the average annual salary of
86000 is commensurate with their re-
sponsibilities. They point out that
higher salaries would attract men with
a stronger electronic background which
is certainly requisite in the jet age.

This recommendation appears to be
in line with the philosophy of the now
FAA administrator, Najeeb Halaby.
who said “we should have more elec-
tronic controls so that everyone can fly
safer.” Mr. Halaby. a pilot-lawyer. is
credited with making the first non-stop
continental flight by jet in 1945 while
serving as a Navy test pilot.

All of which puts the problem right
back in our “electronic lap.” Mr. Halaby,
it appears, has pointed up our sins of
omission.

The FAA's air-traffic-control system
is using the same electronic equipment
today as they used twenty vears ago to
guide and direet two-engined propeller
craft whose top speed was not in ex-
cess of 200 mph, At this writing that
same system, with slight modifications,
is guiding and directing high-speed jet
aircraft at more than 500 mph! It is
almost like tirying to meld horse-drawn
vehicles into the traffic pattern of a
high-speed turnpike.

In short, the present control system
is incompatible with jet speed and in-
adequate for the supersonic aircraft
which is expected by 1970.

While no one can fail to be impressed
by the achievements of the electronics
industry in the field of missiles and
space, its failure to provide the tools for
the vital and immediate neceds of air-
traffic control cannot be overlooked.
Such equipment is as important to the
air traveller as the block-signal system
is to the railroad passenger. We are told
that three-dimensional radar is vital
in high-density traffic areas such as New
York, Chicago. and Los Angeles. Despite
this urgency, such 3D radar is still in
the “development’™ stage and the vari-
ous types of computers to assist the air-
traffic controller in handling the traflic
load are “under test and experimenta-
tion.”

The computers are scheduled for trial
installation in the Boston Air Route
Traffic Control Center later this year.
Three-dimensional radar now undergo-
ing test, even if proved successful. could
not hecome operational before 1964 at
the earliest.

ELECTRONICS WORLD
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444-PAGE ELECTRONICS CATALOG

including special products
available only from Allied

SAVE MOST ON
EVERYTHING IN ELECTRONICS

® New Stereo Hi-Fi Systems—
Everything in Hi-Fi Components

® Money-Saving, Build-Your-Own
KNIGHT-KITS® for Every Need

‘F__-‘%:: ® Best Buys in Recorders & Supplies
® Newest Public Address Systems,

W_ Paging and Intercom Equipment

@ Amateur Receivers, Transmitters
and Station Gear

e Citizen's Band 2-Way Radio
® Test and Laboratory Instruments
® TV Tubes, Antennas, Accessories

® Huge Listings of Parts, Tubes,
Transistors, Tools, Books

BUY ON EASIEST TERMS
only $2 down on orders up to $50;
only $5 down on orders up to $200;
only $10 down over $200.

Up to 24 months to pay.

MONEY-SAVING KNIGHT-KITS® —truly the very best
in build-your-own electronic equipment —lowest
in cost, easiest to assemble, best for performance.
Select from a complete line of Stereo hi-fi kits,
Hobbyist kits, Test Instrument and Amateur kits.
KNIGHT-KITS are an exclusive ALLIED product.

KNIGHT® STEREO HI-Fi—Comparable to the best in
quality, styling and performance, yet priced far
lower. Select super-value KNIGHT components or
complete systems and save most. Also see the
largest selections of famous-name hi-fi compo-
nents and money-saving ALLIED-recommended
complete high-fidelity music systems.

Exclusive Allied products save you more

You get every buying advantage ot ALLIED:
Lowest, money-saving prices, fostest shipment,
expert personal help, easiest-poy terms, sat-
isfaction guaranteed or your money back.

send coupon today
for 444-page catalog

Asssssssessssssssssh.
ALLIED RADIO, Dept. 1-D1

LN
L]

: 100 N. Western Ave., Chicago 80, lll.
: [] Send FREE 1961 Allied Catalog No. 200
e
a
ALLIED RADIO S Name__ }
: PLEASE PRINT
Satisfaction Guaranteed or Your Money Back : . — -
World’s Largest Electronic Supply House H
1 .
—— t-ri', — 8 City Zone State.
-‘ﬁ@;u ———— our 40th year :

~N

April, 1961
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THE REMARKABLE
SONY RADIO
WIRELESS
MICROPHONE

The convenience and variety of uses for
this remarkable instrument are almost
bevond the imagination. The Sony CR-4
mike and radio transmitter can be
slipped into a coat pocket for completely
wireless on-the-street interviewing,
studio audience interviewing or on-the-
spot broadecasting from awkward places.
[t gives complete freedom to active
singers, dancers, comedians, performers
with electric instruments and actors,
climinating the need for cumbersome
mnike booms and entangling wires.

Microphone, transmitter, receiver and
carrying case, $2350. For information or
literature, write: Superscope, Inc., Dept.
6, Sun Valley, California,

No one will deny that the aeronautic
sciences have provided this nation and
the world with the best aircraft ever
produced. Has the electronics industry
done its part in providing comparable

tools for air-traflic control? Have we in
the electronics industry failed to live up
fo our potential in this area or has the
government failed to provide the nec-
essary guidance and incentive?  -J30-

According to the U.S, Department of Com-
hipments of electronic components
eclined approximately 557 during the third
quarter of 1960, Most of the decline can be
charged to components <hipped for military

meree,

THIRD-QUARTER COMPONENT QUTPUT DECLINES

end-use although the report pointed out that
non-military component output failed 1o show
the normal upward movement during  the
latter half of the vear, Following are details
on unit and dellar value production, —30—

4-TRACK STEREO ADDS DEPTH TO TAPES
Two-dimensional stereo can be achieved
with 4-channel, 4-track tapes. Here is
how such a system can be set up, includ-
ing details on the requisite transistor-
ized plavback and record amplifiers.

1961 AUTO RADIOS: GM CARS

Practical and often hard-to-get informa-
tion for the service technictan on sets
used in 1961 Chevrolets, Pontiaes, and
Oldsmobiles.

RUMBLE FILTERS FOR STERED

Improve the quality of record reprodic-
tion by designing and building a rumble
filter for sterco setups. All the necessary
information, as well as practical exam-
ples, is included.

SPEED-CHECKING |.F. SYSTEMS

Although if. systems are seldom the euld-
prit, when Ihev need to be checked, use
this system to save trouble and time.

SALVAGING “DO0-IT-YOURSELF” JDBS

Noihing can be more time- consuming
Vthan a serviee job whieh the owner has
| “started”—often  producing  misteading

www.americanradiohistorv.com

COMING
NEXT MONTH

COMPONENT UNITS VALUE
Power and Special Purpose Tubes 2,661,000 $ 58,728,000
Receiving Tubes 103,221,000 $ 87,244,000
Semiconductor Devices 81,925,000 $126,583,000
Capacitors 338,408,000 $ 61,368,000
Complex Components 10,686,000 $ 10,319,000
{including PC’s, etc.)
Connectors 21,607,000 $ 40,099,000
Quartz Crystals 1,550,000 $ 5,729,000
Relays 7,678,000 $ 41,593,000
Resistors 570,102,000 $ 61,058,000
Transformers and Reactors 7,161,000 $ 42,617,000

symploms. Here's a practical system for
coping with these “home-butchered” re-
cetoers.

COMPUTER ARITHMETIC CIRCUITS
A basic discussion of the various types
of adders used in binary sysiems.

WIDE-RANGE INDUCTANCE METER

A simple, single-tube tester which will
measure inductance values from 2.5 plty.
to 6300 hy. [i is designed to be used in
conjunction with external generator and
output meter to keep cost down.

LIGHTNING PROTECTION FOR HAM STATIONS

Since lightining annually takes a larger
toll of lives than either hurricanes or
tornadoes, Jlglilnmg prolr-(non for the
ham station is « “must.” The auwthor
provides practical tips and procedures.

All these and many more interesting and
m/ormalu e articles will be yours in the
May issue of ELECTRONICS WORLD
. ..on sale

April 18th

ELECTRONICS WORLD
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Here’s The Offer No Other Radio-TV School

LEARN AT HOME in Spare Time! DARES MAKE!

YOU DO MANY PRACTICAL JOBS with the kits we
send- you. That’s right, you PRACTICE what we
TEACH! You build a Signal Generator, AC-DC Power
Pack, and AC-DC Superheterodyne Radio Receiver
and top quality 21 inch TV Set. EARN AS YOQU
LEARN with the famous RTS 30 Day Income Plan.

o St . et RTS Will Train You at a Price
et o You Can Afford and When

s You Are a Qualified Graduate

0TS Will Help You Open a Service
A \  Shop of Your Own and Supply
y=. You With Every Bit of
=t EqUipment You Need to Get
&4 Started - Plus an Inventory
of Parts and Necessary
Supplies.

ALL FINANCED WITHOUT INTEREST

. <t OR CARRYING CHARGES!!

s ordzed You Also Receive . . . Advertising
‘1 st i“nf"?ﬁ'wf "~ Help and Material, Shop Plans,

‘5’ _ | Py Business Systems, Letterheads

Callmg Cards and Much More'

The Ass tion of
s What Two of Many Business Plan Shop Owners Have ta Say!

YOU BUILD THESE
AND OTHER UNITS!

HmeS'dyShI
of
|¢g|yud

sV
RI blly

business takes in belw The school liv up to its
51500 and $2000 a month I promises 100% RTS does no t
had to hire helo to keep p lose mlevest |n its students once

‘with it. they gradu
CULLEN W. |RBY HAROLD R. STANLAKE

Corpus Christi, Texas Perry. Michigan

DON'T LOSE OUT — FIND OUT!

RADIO TELEVISION TRAINING SCHOOL, Dept. EW .41
815 E. Rosecrans Ave. Los Angeles 59, Calif.
Rush me full information by return mail. (Piease Print)

TRAINING SCHOOL\ Jfor FREE

815 E. ROSECRANS AVENUE
LOS ANGELES 59, CALIFORNIA

N L 1010 Est. 1922 w:

NAME AGE .

STREET

CItY, IONE STAT e

NO SALESMAN WILL CALL ON YOU!

April, 1961 L4
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Somewhere it said: "'Build this kit in an amazing 10
hours!"’' Looks like you're running into overtime because
you spent the first 714 hours sorting out the jumbled
mess of small parts and hardware. Well, it's good train-
ing for looking for needles in haystacks.

Let's see. On Page 5 it says; ''See diagram Page 12."
On Page 12 it says: ‘'See instructions Page 5. Well, if
you hold Page 5 open with your tongue, and Page 12
open with your left ear, that still leaves you three fingers
on your left hand free for soldering and also. ..

IT
COULD
HAPPEN
TO YOU...

If drug manufacturers made the mistakes in labeling
you find in some kits, the world would be a quieter,
lonelier place. You know a selenium rectifier when you
see one, and if this is a selenium rectifier, you're
Thomas Alva Edison,

Don't look now, but while Heifetz fiddles, your amplifier
burns. When the smoke clears, you'll probably find that
the 100 microfarad electrolytic was shorted because it
had not been pre-tested. All work and no play, makes
Jack a very mad boy!

ELECTRONICS WORLD
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UNLESS

THE KIT YOU

| Her >
| » = =
i e ===

L - o
No mistaken identity or endless searching.
Parts are clearly pictured and labeled; re-
sistors are neatly mounted and identifieqd!

April,

&
' 3&7

PACO Model C-25
IN-CIRCUIT CAPACITOR TESTER KIT

Reveals dried out, shorted, or open elec-
trolytics—in the circuit—with Paco’s ex-
clusive Capacity Dial. Instantly finds open
or direct shorted capacitors without re-
moving from circuit. Great time saver!

Specifications:

SIMPLE SEQUENTIAL TEST: reveals open or
shorted capacitors, including electrolytic types.
ELECTROLYTIC DIAL: indicates actual electro-
Iytic values while capacitor is in-circuit; any
electrolytic which yields a capacity reading on
Electrolytic Dial is automatically revealed as not
open or shorted.

ELECTROLYTIC TEST: indicates in-circuit electro-
Iytic capacity from 2 mfd to 400 mfd in two
ranges; condenser is automatically proved non-
shorted and not open if Capacity Reading can
be obtained,

Model €-25: Kit, complete with PACO-detailed
assembly-operating manual. Kit Net Price: $19.95

Model C-25W: Factory-wired, ready to operate.
Net Price: 29.95

PACO

BUILD IS A

B =
. ‘
’ ]
e
. B
s o

Step-by-step instruction book makes assembling a Paco Kit
foolproof! Paco gives you giant, fold-out diagrams on correspond-
ing instruction pages S0 you can see both at the same time.

PACO Model DF-90
TRANSISTORIZED DEPTH FINDER KIT

Protect your boat against shoals and
underwater hazards with this compact,
easy-to-read depth finder. Transistors pro.
long battery life, provide utmost accuracy
and portability. A boon to fishermen —
locates hard-to-find schools of fish. A low
cost safety device for every boat owner.

Specifications:

FULLY TRANSISTORIZED: 5 transistors, with a
low battery drain for extremely long battery life.
HIGH INTENSITY INDICATOR: for sensitive, accu-
rate response under all conditions.

FAST, EASY READINGS: made possible by means
of over-sized scale calibrated at one-foot inter-
vals from 0 to 120 feet.

Model DF-90: Kit, complete with PACO-detailed
assembly-operating manual. Kit Net Price; $84.50

Model DF-90W: Factory-wired, ready to operate.
Net Price: $135.50

FREE! COMPLETE ILLUSTRATED CATALOG
Mail this coupon for the complete Paco catalog of electronic equipment kits,
including test instruments, measuring instruments, and high fidelity components.

PACO KITS BY PACOTRONICS, INC.

1961

www.americanradiohistorv.com

PACO Model SA-40
STEREO PREAMP-AMPLIFIER KIT

Assemble a superb home music system
with this true 40 watt stereo preamp-
amplifier. Unmatched flexibility, less than
0.59%, distortion, and handsome design
make this the ideal component for music
lover and audiophile alike!

Specifications:

MUSIC WAVEFORM POWER OUTPUT: 25 watts per
channel (50 watls total).

RESPONSE: 30 cps to 90Kc, + 1.0% db
HARMONIC DISTORTION: less than 0.5% at 20
watts per channel output.

Model SA-40: Kit, complete with black and gold
case and PACO-detailed assembly-operating
manual . ... ... ........ Kit Net Price: $79.95

Model SA-40W: Factory-wired, with black and
gold case, ready to operate. Net Price: $129.95

e |

Paco Electronics Company, Inc., DEPT. EW-4
70-31 84th Street, Glendale 27, L. I, N. Y,

Please send me your complete illustrated catalog.
Name

Address

City Zone State

© PACOTRONICS, INC. 1961
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REK-O-KUT N-34H STEREOTABLE

COMBINES INTEGRITY OF
DESIGN WITH CLASSIC
BEAUTY OF APPEARANCE

Once in a decade. a manufacturing firm designs
a machine which offers matchless specifications
at a price which seems impossibly low. Word.
of-mouth spreads the story to dealer and custo-.
mer alike and suddenty. the new machine be:
comes the runaway best-seller in its class. This
is now happening to the new REK-O-KUT N.34H
Stereotable. Here are the reasons why—

THE N-34H |S SUPERBLY QUIET...

The marriage of the precision.built hysteresis
synchronous motor and new revolutionary Reko-
thane Belt is an engineering break-through
which results in the unprecedented low rumble
level of -59 db.—beyond a doubt the best ever
achieved in a two-speed machine.

THE N-34H MAKES RECORDS COME ALIVE...
The hysteresis synchronous motor provides
locked-in accuracy of rotational speed at all
times, regardless of power line fluctuation and
load. Wow and flutter become insignificant at
0.15%. Stereo and mono records. old and new,
sound like the original live performance!

N-34H QUALITY IS HERE TO STAY...

The N-34H is so carefully made it will measure
up to the same high specifications, year in.
year gut. Examine the parts—the turntable shaft
machined to aircraft tolerances, permanently
lubricated motor bearings, the heavy steel deck-
plate which can never warp. the deceptively
soft Rekothane Belt which absorbs shock like a
cushion and is especially compounded for a
lifetime of use.

N-34H-does not inciude base and arm 579.95 net

§-320 Stereo Yonearm with Omni-Balance
Designed for l-hole mounting on N-34H $32.95 pet

Model BN Tapered Base in Oiled walnut
Designed for N-38H ........c.ccccoeorereerernerann. $14.95 pet

Acousti-Mounts Recommended for all
cabinet installations..... v $3.50 net

REK-O-KUT

STEREOTABLES

Rek-0-Kut Co., Inc., Depr. EW-41, 38-19 108 $1., Coreno 68,
N.Y. Export: Morhan Exporiing Corp., 458 Broodwoy, New
York., Conodo: Atlas Radio, 50 Wingeld Avenue, Teronte 19

12

AUDIO-ULTRASONIC PICKUP
To the Editors:

In the October, 1960 issue of ELEC-
TRONICS WORLD is published an article
titled “Audio-Ultrasonic Pickup Cir-
cuit” by Mr. Harold Reed.

This article covers construction of a
transistorized voice-operated relay. The
printed material and the wiring diagram
shown in the article call for a 22.5-volt
battery.

We are in process of building this unit.
Having secured the specified G-E 2N107
transistors we note that the manufac-
turer specified a maximum voltage of
—10 volts. Your article calls for —225
volts input.

Will you please check these contradic-
tory specifications and give us the cor-
rect answer?

PHILIP A. BOERNER
Tydings Electronics, Inc.
Pittsburgh, Penna.

Here are Anuthor Reed's comments on
the abore question,—Editors.

Dear Mr, Boerner:

You are right about the d.c. voltage
being above the rating for the 2N107.
Two circuits were set up here, one with
CK722 transistors using a 22%-volt bat-
tery and the other with the 2N107 using
a 9-volt battery. The 2N107 circuit was
given in the article since it seemed to be
more stable. The battery used with the
CK722 was erroneously listed on the
2N107 diagram.

After receiving your letter I was
naturally concerned about other con-
structors who may not notice this as
you did so I made tests on the circuit as
given in the article, using the 22 -volt
battery. The maximum collector-base
voltage listed by G-E for the 2N107 is
12 volts. In this circuit it measured 20
volts. Several transistors were tried for
prolonged periods with no ill effects.
This agrees with past experience in that
I never lost a transistor due to exceed-
ing, within reason, the maximum col-
lector rating (usually accidentally) as
long as the dissipation rating was not
exceeded.

The constructor who uses the circuit
as is, will probably experience no difli-
culty. Since you are in the process of
building the unit, use a 224 -volt hattery
with transistors like the CK722 and a
9-volt battery with the 2N107.

HaroLp REED
Hyattsville, Maryland
L * =
THE TRANSISTOR “ALPHA BOX'"
To the Editors:

In Fig. 1 of my article “The Transis-
tor ‘Alpha Box" " which appeared in the
November issue. transistor V. (2N263)

www americanradiohistorv. com

¥

from our Readers

should be drawn as an n-p-n type rather
than a p-n-p, as shown.

DoN SToONER

Alta Loma, California

We ure sorry we conldn’t catch this
correction before we went to press, The
circuit still operates just us indicated
by the urticle. howerver.—Editors.

* *x »

HI-FI RECORD CHANGERS
To the Editors:

In your article “Hi-Fi Record Chang-
ers” {(ELeEcTRONICS WorLD. December
1960) relative to intermixing recors. it
is stated, "Of course, in all instances.
the stack must be made up of records of
the same speed.”

I believe you will find that on Webcor
models incorporating the “Magic Mind”
(Models 141A, 1631A, 1641A, and
others) seven-inch 45-rpm records and
ten- or twelve-inch 33!4-rpm records
can be intermixed, and the changer will
shift to the appropriate speed as each
record is dropped.

JoHN E. HANNAN
Plumb Electronics
Houston, Texas

In addition to the WWebcor models in-
dicuted ubove. Glaser-Steers and Heath
also hure changers available with this
sunie  speed-changing function.—Edi-
tors.

7 ® *
SENSITIVE ELECTRONIC RELAY
To the Editors:

I have just finished building the elec-
tronic relay described in the January
edition of ELEcTRONICS WoRLD and find
it extremely sensitive. Sensitivity may
be adjusted to maximum by adding a
3000-ohm, 4-watt potentiometer in
series with R, and ground.

Your readers may be interested to

know the relay makes an excellent
“wet-the-bed” alarm for very young
children.

L. PARKER
Pickering, Ontario

To the LEditors:

The electronic relay described on
page 62 of your January, 1961 issue
could easily be a lethal gadget since not
only the chassis but also one of the
control elements is connected directly
to one side of the a.c. line. In one posi-
tion of the a.c. plug this would mean
that anyone touching one of the control
elements and a ground such as a radia-
tor, water pipe, furnace register, etc.
would he subjected to full line voltage.
The same device can be built at prac-
tically the same cost complete with a
transformer supply, fuses. switch, en-
closed cabinet, and a sensitivity control

ELECTRONICS WORLD
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NEW

TESTS All TV and Radio Tubes

—both old and new

TESTS the Nuvistors

TESTS the new 10-pin tubes

TESTS the new 12-pin Compactrons

TESTS voltage regulators, thyratrons,

NEW TUBE
INFORMATION
SERVICE

available every 3
months for all B&K
Dyna-Quik Tube Testers

April, 1961

avto radio hybrid tubes,
Evropean hi-fi tubes, and
most industrial types.

Model 600

DYNA-QUIK
only $6995

NET

812" x 117 x 42*

Hondsome, sturdy

leatherette-covered
carrying case

for the first time, a

B: K QUALITY

TUBE TES T_ ER
at this
amazing low cost!

ction of

h se
s edc sepc”c”ely

tubes

Check

SeCﬁOn

Checks tube capability under

simulated Joad conditions

Rejects bad tubes
—not good tubes

TFor the man who wants the performance and relia-
bility of a B&K professional-quality tester at mini-
mum cost . . . there’s nothing like the new “600”".
No other tube tester in this price range is so com-
plete and up-to-date. Tests the newest tube types,
as well as the old. It's fast . . . it’s accurate . . . it's
easv to use. Quickly reveals tube condition. Saves
customers. Sells more tube replacements. Stops
call-backs. Steps up servicing profit . . . day after
day. Pays for itself over and over again.

Exclusive adjustable grid emission test. Sensitivily
to over 100 megohms. Phosphor bronze socket con-
tacts. Complete tube listing in handy reference index.
Extremely compact.

BaK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.

Canodo: Atlos Rodio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporlers, 277 Broadwoy, New York 7, U.5.A.

www.americanradiohistorv.com
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RESIDENT SCHOOL COURSES IN
L0S ANGELES AND NEW YORK CITY

START YOUR CAREER
IN ELECTRONICS NOW

AT RCA INSTITUTES...

5 v« The Most Trusted Name

g Length of
Course Qualifications Course
A Advanced Electronic | High School grad, with Day 24 yrs.
Technology (T-3) Algebra, Physics Eve. 6% yrs.
or Science
B TV and General 2 yrs. High School, Day 134 yrs.
Electronics (V-7) with Algebra, Physics Eve. 432 yrs.
or Science
Cc Radio & TV 2 yrs. High School, Day 9 mos.
Servicing (V-3) with Algebra, Physics Eve. 214 yrs.
or Science
D Transistors V-3 or equivalent Eve. 3 mos.
Electronic 2 yrs. High School, Eve.
Drafting (V-111V-12)| with Algebra, Physics Basic: I yr.
or Science Advanced: 2 yrs
F Color TV V-3 or equivalent Day 3 mos.
Eve. 3 mos.
G Audio-Hi Fidelity V-3 or equivalent Eve. 3 mos.
H Video Tape V-3 or equivalent Eve. 3 mos.
! Technical V-3 or equivalent Eve. 3-18 mos.
Writing (V-10)
J Computer High School grad Day 6 weeks
Programming Eve. 24 weeks
Sat. 30 weeks
K Radic Code (V-4) 8th Grade Eve. as desired
Preparatory Math & | 1 yr. High School Day 3 mos.
Physics (P-0)
M Preparatory 1 yr. High Scheol Eve. 3 mos.
Mathematics (P-OA)

RCA Institutes is one of the largest technical insti-
tutes in the United States devoted exclusively to
electronics. Coeducational Day and Evening classes.
Free placement service. Applications now being
accepted.

7] A .
| in Electronics
@/&I RADIO CORPORATION OF AMERICA

= — = — Send to the school nearest you = 1
I RCA Institutes, Inc. pept. Ewr-41 I
I 350 West Fourth Street  Pacific Electric Building |
I New York 14, New York 610 5. Main 5t.,, LA 14, Calif. |
| Please send me your FREE catalog. | am interested in the courses circied |
] below. ]
l A B CDEF G H 1 J KL M
| )
| Name I
{Please print}
I adaress 1
! City_ _____ Zone State____ |
R R |
For Home Study Courses See Ad On Opposite Page

which would make it relatively safe, even for children.

Most of your articles cover well-designed equipment which
is reasonably sale to operate, but occasionally one is shown
which is definitely unsafe. Too many people do not realize
the danger present in those nice little bare wires and ter-
minals under the chassis and poke around with soldering
irons and screwdrivers among a maze of 200, 300, or more d.c.
volts little realizing that 200 volis d.c. can be more deadly
than a rattlesnake. Perhaps an article on electrical safety in
some future issue would be in order.

I hope you will forgive the somber tone of this letter. In
general, ELECTRoNICS WORLD is a high-quality publication
and has added to my education and enjoyment for many
years, but, as an industrial enginecer, I sometimes become
concerned with the pictures and descriptions of seemingly
innocent, but potentially deadly, a.c.-d.c. circuits, open
chassis, etc.

K. C. McCaARTT

Senior Research Enginecer
Universal-Rundle Corporation
Mahoningtown, Pa.

We hwd hoped that by this time our readers should be
pretty well aware of the dungers of working with electricity
and in working with devices that do not use isoluting trans-
formers. We have run so many «rticles on the subject of

| sufety. power-line hazards, the nuse of isoluting trunsformens.

and the use of polurized pluys, that we hure lost count of
them.

We do agree with yout. howerer. that we should aulways
be awure of the novice in the field who rcuds owr articles.
wnd that we shounld keep a strong emphasis on these warn-
ings in any wrticles where they apply.

We 1wwould like to noint out, hoiwcever, thut the wrticle in
question indicatcs «t the very beginning of the circuit de-
scription that a polarized line pluy should be used to redice
or eliminate danyer of shock or short circuits. Perhups e
should have emphasized this very important matter even
more.—Editors.

* w
LINE-VOLTAGE 1SOLATOR
To the Editors:

With reference to your article “A Variable Line-Voltage
Isolator” in your January issue, the output-outlet hookup
isn’t going to help the transformer as it is shown. In addition
to this, there will be no output voltage as you have drawn
the circuit.

W. GREEN
Long Island City, New York

Thanks to Reader Green for pointing owt our oversight in
the circuit. We were so concerncd that the switch was
hooked in right, that all of us who proofrcud the wrticle
neglected the very obvious short circuit ucross the ouwutlet.
If this lcud is dcleted, the circuit showld then work properly
as shown.—Editors.

=& %
FIVE-MINUTE CB TIiMER
To the Editors:

While I did not attempt to construct the “Five-Minute CB
Timer” by Leo Morgan in your January issue, I did read the
article with interest. That there is a five-minute time limit
is news to me even though I am supposed lo receive trans-
mittal sheets from the FCC to keep me up to date.

I believe that you would do your readers a great service
by printing an interpretation of the rules as they stand at
this time.

Fraxk W. KNOTTINGIAM
Port Orford, Oregon

The so-called five-minute rule on the Citizens Band has
been covered by us in « bricf one-column story that ran quite
« feiwe months ugo. Briefly, the rule is thut no contuct should
erceed five consecutive minutes and that this shouwld be
followed by a tiwo-minite silent period. However, this rule
does not apply to contucts betiwceen units of the sume station,
nor does it apply fo emergency communications.

We refer you to puragruph 19.61 of the “FCC Rules and
Regulations on Citizens Band” us amended March 15, 1960,
—FEdifors.

ELECTRONICS WORLD
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LET RCA TRAIN YOU

RCA Institutes, one of the world’s leading electronic
technical schools, offers Home Study Courses in. ..

4 FTY T 7\ 2

®

T Y 7Y T AT YT OYTYI A T Y L deaTlatt W 3

| .

... Now you have five comprehensive courses for your electronic training.
Practical work with the very first lesson. With the new Voluntary Tuition Plan,
you pay for each study group only when you order it. If you interrupt

the course at any time, for any reason, you don’t pay until you resume the course.

Even if you have not completed high school, you can begin your electronic
career training at RCA Institutes. Choose from any of these courses.

Transistors

RCA INST'TUTES, INC. Home Study School, Dept. EW-41

A Service of Radio Corporation of America

Send for our

64 page Home 350 West Fourth Street, New York 14, N. Y.
Please rush me your FREE illustroted 64-poge book “Your Career in Electronics,”
StUdy catalog | describing your home troining programs. No obligation. No salesman will call.
‘¥
] F 4 NF1T) Bat 8066080860088 BEsa8aR0 860 0600000a3000 AQe..cvieenianannns
FREE ) .,:.';-? ome Pleose print L
. 4 T 1Y T R R T
RESIDENT SCHOOLS in New &1 B a Do nea 6006006000 060860080600 6000 Zone. . ... State. .............

York City and Los Angeles offer
Technical Institute and VYoca-
tional Schoaol Courses in Elec-

. Veterans: Enter discharge date

tronics. Day and Evening classes | CAh‘leDIANS — Take advantage of these same RCA courses at no

start 4 times each year. Resi additional cost. No postage, no customs, no delay. Send coupon to:

dent School Catolog sent free ¥ B RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec
To save time, poste coupon on posicard,

on request.
April, 1961 15
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NO PREVIOYS
TECHNICAL EXPERIENCE
REQUIRED!

£\ MEN 17-55
.;;:—’;:"fr:':\“ o A !
\\ /g Prepare now to enter one of the
‘i’f{“’i many profitabie branches of

ELECTRONICS (&

SEND FOR FREE FACTS!

The day the first Satellite spiraled into outer space will be known to thousands
of men throughout the United States and Canada as “Opportunity Day” —
because it brought to light the tremendous possihilities that the field of Elec-
tronics holds for the man who seeks a better job or a business of his own.

One of the great things about the giant field of Electronics is the fact
that even a man who does not have an advanced education or
previous technical experience can prepare
for many profitable opportunities in his
spare time at home . . . or, if he desires,
he may attend our well-equipped CHICAGO
or TORONTO laboratories.

If you seek a better job or a business of
your own, why don’t you fill in the coupon
below for FREE facts?

Make “‘Satellite Day’’ your “Opportunity

Day,"” too!
DRAFT AGE?

We have valuabla information for every man of droft
age; so if you are subject to military service be sure to
check the coupon.

LIVE-WIRE EMPLOYMENT SERVICE

Through long-established contocts with well-known em-
players, DeVry Tech's Placement Department has helped
many men toward better jobs in Communicotions,
Guided Missile Control, Radar, Automation, Television,
Instrumentation, efc. The service is free to graduates. //

SEND for 2 FREE BOOKLETS &
We'll give you a free copy of 2 interesting booklets, / /»I'
“Electronics in Space Travel” and “Pocket Guide to Renl / @qﬁf 4
Earnings.” See for yourself how you may take advan-
tage of the opportunities in this fast-growing field.

Look at these
Job Opportunities!

Get into One of
Today’s Fastest

Growing Fields!
IN YOUR SPARE Radar « Guided Missile Control.

TIME AT HOME OR A Television =  Microwaves.
IN OUR CHICAGO ¥ - Communications. Radio
OR TORONTOQ . . i < : :
LABORATORIES. industrial F.Iectron.lcs CQmpqters

Automation Electronics. « Broadcasting

g AL POSTAL GARD
| : B 'IBL;.Y:‘ YW R
BT g g ISERTED ABOVE FOR /
W 4 WAL 2 FREE BOOKLETS /
DeVRY TEcHoF CANADA, LTD. T0DAY!

; TORONTO 19, ONTARIO ’”ll ‘

16 ELECTRONICS WORLD
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DeVry Tech’s Electronic Training

has helped Men like these Get Better Jobs or Shops of their own...

How about YOU?

o £ 3
3 @

Education
Required

<= "':’» No Advanc;aa

NO PREVIOUS TECHNICAL EXPERIENCE NEEDED!

Men from practically every walk of life have won better jobs or businesses of their
own through DeVry Tech’s program. Many of these men, like thousands of others,
had no previous technical experience. They prepared either in our well-
equipped Toronto or Chicago laboratories, or at home in their spare time
without interfering with their regular jobs.

(T
The “Electronic Age’ is here! Opportunities for men 17 to 55 ' Real
are great! Fill in coupon below for FREE details! Act now! 1
i

LIVE-WIRE EMPLOYMENT SERVICE

DeVry Tech’s Placement Department is in contact with some
of the best-known employers in the Electronics field. The

Eaming
il
Muail Postal Card inserted above
for free copies of interesting
booklets, ‘Pocket Guide to Real
* Wbl Earnings” and ““Electronics in
e ave valugo & "
iMformafion for everry Space Travel.” See for yourself
man of draft age; so how you may take advantage of

if you are subject to the opportunities in this growing
military service be feld.
sure to check the

service is free to all graduates — and DeVry
Tech’s record in helping to place
men has been outstanding.

DRAFT AGE?

Accredited Member
ot National
Home Study Council

J EOMROT “One of North

P ey - A America’'s Foremost
; i [F d o=y (e ;

Fv AT s ‘E IE Electronics

—— —all i .

AvaE B - | Training Centers’’

| etk ,'!ﬁff?r LR

Ll X e

L}
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for this 2 volume
1500-page Ghirardi
Service Library

FIX ANY TV
OR RADIO

ever made!

COMPLETE TRAINING

FOR BETTER RADIO-TV SERVICE JOBS

These two giant Ghirardi home training
manuals make it easy for you to he an expert
an ALL types of TV-AM-FM service .
at only a fraction of the price you mlght
expect to pay for such complete training.
Almost 1500 pages, over R00 clear illustra-
tions and dozens of procedure charts explain
each detail of every service job as clearly as
A-B-C. Each book contains up to the minute
data. Each is based on approved professional
muthods,  Yeu learn time-saving shorteuts.
You learn to work hetter, more profitably.
Ideal as complete training for heginners or
as a handy reference library for experieneed
scrvicemen who want to leok up puzzling johs
or develop new and faster methods.

A complete guide to

TROUBLESHOOTING & REPAIR

This R20-page Radle & TV TROUBLESHOOT.
ING AND REPAIR MANUAL guides vou 1lhiroogh
each serviee procedure oL L {ram loeating G-
bles to mahing repairs fast nnd right, Stepr-hy-step
charts cover pri tically every type of lrn\ihlthllhul-
Ine from Televis il N
ment 1o B oo
plavers, communie;
trations. Price $10

The complete “know how” of

SET CIRCUITS & OPERATION

Learn all about eisemts and therr peculbantive
and wateh vonr serviee Cheadaches™ disannear!
This 660-page Radlo & TV Recelver CIR-
CUITRY AND OPERATION manual cavers all busice
eirenits gl ef variations walin mcadern home
equi r‘\pl.llml their i trouble  spute;
teache 2 to go right to the seat of trauble withe
out s testing: belps you develop fast
profe. nal service techniques. Price §9 xeps

SAVE $2.00 under this offer:

If sold ax o course aml senl ta yon m lessom
‘d regard these two famaus nomals s w
in at 2100 or more. Instead you buy them
plete  in hnmly book form for only $17 for
the twa (regular price $19.00). You save $2.00 | |
l\o lessons to wait fort EVCI’)UIIHL’ is at vour finger
rs. You learn fast . nd vou learn right! OUR
'\IONEY BACK GUARANTEL PROTECTG YOU FULLY!

STUDY 10 DAYS FREE!

> ey
separs n(nly

.84 —TROU H[} SHOOTING & REPAIR
sSlo. iﬂ € IR( UITRY & OGPERATION $£0.30: lmlh
books XIR. Cash arith unlz'r. but 10~ duy return

§ Depl. RN-41 Technical Division, ]
HOLT, RINEHART ond WINSTON, Inc.,

I 383 Modison Ave., New York 17, N. Y. 1
l Kend lmnl(ﬁ below for Toaday FHEF N YMINATION, ’
In 10 days I will either rennt pree itdicatel (plos
fhestage)  or relorn books  postpabl @l owe  you
1 nohing: i
a & TV TROUBLESHOOTING & REPAR
1 100 ~epRrately) 1

& TV CIRCUITRY & OPEUATION (80
separatelyy l
] E] MONEY.SAVING COMBINATION OFFER .
save $2.00! Somd heth Dy booke gt <juee ull 10 |¢e
B of only 317 fur the two regular price: 81 |
you =ave K2oand
J save! Send cash with order and we pay postage. J
Same 10-day return privilege with money refunded. l
I NOUIE it i i e l
l AITERE .. i aiaiaaaiiai e I
I City, Zone, SHIG. . . . .4t it ittt e s ananararnas l
Ortslide l

.Hrlllh fe with moncy refunded
L--------------
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Industry

WILL RAYMENT,
Rayment Co..

president of Swryent
has resigned his post to
join the Fisher
Berkeley Corpora-
fion as executive
vice-president,

He joined Scrgent
Rayment in 1947 and
served as chief engi-
neer and general
sales manager from
1950.

In his new job with the Emeryville.
California manufacturer of intercoms
and commercial sound systems. Mr.
Rayment will concentrate on sales and
the development of new products for in-
dustrial and commercial sound appli-
cations.

2 &

WESCON, the Western Elecironic Show
and Convention which will convene at
the Cow Palace in San Francisco on
August 22, 23, 24, 25, 1961, has named
its principal exec-

ittt ol I rer i

s — =W s ____SF a5 =¥

formed high-power laboratory of Eitel-
MceCullough. . . . CHARLES K. TITUS has
joined the staff of the Communication
and Data Processing Division of the
Collins Radio Comipany as manager of
the scientific analysis and programming
department. . . . PHILLIPS N. BUFORD has
Joined Page Communications Engineers,
Inc., a subsidiary of the Nortirop Cor-
poration, as senior staff engineer in the
research and development directorate.
. JAMES K. DRAPER is now manager of
engineering at International Electric

Industries. Inc.. Nashville, Tenn.
Hollywood Radio and Electronies. Inc.
announces the election of DONALD
AARONS as vice-president and meniber
of the board. . . . J, A. BRUSTMAN huas
been appointed manager, electronic sys-
tem engineering of the Advanced Sys-
tems Development Engincering Activ-
ity, RCA’s Electronic Data Processing
Division. . . . DR. WILLIAM O. BAKER, vice-
president-research of Bell Teicphone
Laboratories, has

utives for the
1961 show.
Albert J. Mor-
ris. of Ruadiution
at Stanford, is

advertising

AUSTIN C. LESCARBOURA, who for the
past 35> vemrs has headed his own
agency',
tendered a dinner on the occasion of

been elected to
the Board of
Trustees of the
Rockefeller Insti-
tute. . . Esscx

was  recently

chairman of the
board while O. H.
Brown. of Fitel-
McCullough, will
serve as chairman
of the executive
committee. Con-
vention directoris
Dr. John V. N.
Granger of Gran-
ger Associutes
and Calvin K.
Townsend, of Jen-
nings Ruclio Cor-
poration. has been
appointed show
director.

Board members
who will partici-
pate in the gen-
ceral poliey of
WESCON 1961

his 50th anniversary in the radio-
electronic industry.
One of the wireless pioneers, he

began his career as a ham in 1907.

Telefionicon Wireless Telegraph Co.
and participated in some of the carly
wireless telephone demonstrations.
He worked for Elcetro DIporting
Co.. a firm specializing in supplying
the needs of the radio amateur, He
was Lhe editor of *Modern Electrics"
and "“The World's Advance” (now
“Popular Science Monthly"”), as well
as managing editor of “Scientific
American" from 1915-24,

He is the author of six books and
innumerable articles in magazines.
newspapers, and trade journals. He
is a fellow of the Radio Club of Amer-
ica, a Senior Member of the IRE, as
well as the recipient of an impressive

IHe served as assistant engineer for

Wire Corporation
announces three
major executive
appointments
within its Chicugo
Standard Trans-
former Division:
WILLIAM E. WILSON
will be vice-presi-
dent and general
manager; JACK D.
HALL will assume
the duties of vice-
president, sales
and marketing;
and KARL F. CREASE
will be vice-pres-
ident in charge of
manufacturing.
., . . DR, TREVOR
LAW, aformer
member of the

are Bruce S. Ang-
win of General
Elcctric; Donald

number of honors
His many [riends in the industry
and ham [raternity join in wishing

technical staff at
Bell Lubs, has
been named sen-

C. Duncan of “A.C." a long and happy ‘‘retire- ior engineer of
Diuican Elcetron- ment.” the materials de-
ics: S. H. Bellue partment at
of Osborne Elec- Motorola Sewnti-
tronic Corporation; and Edward C. conductor Products Division. ... FRANK

DBertolet of Behlman Engincering.

= &

BERNARD REICH is now president of Mo-
lecudar Electronies Ine. a wholly owned
subsidiary of Precision Circuits. Inc. . .

ROBERT E. MILLER has been clected to
the new position of vice-president for
advanced development by the board of
directors of Melpar, Inc. . . . DR. GEORGE
CARYOTAKIS is manager of the newly

www.americanradiohistorv.com

M. HICKEY is the new manager of in-
dustrial products sates for CBS Elec-
tronies. He was formerly merchandising
manager of industrial products.

MOTOROLA INC. will move its corporate
headquarters to its new administration
building in Franklin Park, Illinois. The
new §7.5-million structure, at 9401 Wesl
Grand Ave.,, encompasses a total area
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BREAY THROUGH T0 HIGHER PA
o e

START NOW! Break through the Earning Barrier that stops
half-trained men. N.T.S. "All-Phase’’ fralnlng prepares you —
at home in spare time — for a high-paying CAREER in Elec-
tronics — TV — Radio as a MASTER TECHNICIAN. One Master
Course at One Low Tuition trains you for unlimited opportuni-
ties in All Phases: Servicing, Communications, Preparation
F.C.C. License, Broadcasting, Manufacturing, Automation,
Radar and Micro-Waves, Missile and Rocket Projects.

A more rewarding job ... a secure k

future .. . a richer, fuyller life can wWOorK on

be yours! As an N.T.5. MASTER actual iob
TECHNICIAN you can go straight to .

the top in industry or in your PrOIGCtS

own profitable business.

SUCCEED IN MANY HIGH-PAYING Iq BIG KlTs

JOBS LIKE THESE... YOURS TO KEEP

» TV-Radio Sales, Service and Repair

+ Profitable Business of Your Own

» Communications Technician — F.C.C. License

* Hi-Fi, Stereo & Seund Recording Specialist

* TV-Radio Broadcasting Operator

* Technician in Computers & Missiles :

« Electronics Field Engineer ; i -

» Specialist in Microwaves & Servomechanisms 1Y -

» Expert Trouble Shooter . s y FfC. book

* All-Phase Master Technician _ : ' ' gives you all the facts

NATIONAL ﬁ@'@l SCHOOLS N.T.S. Shop-Tested HOME TRAIN tional cost. You also get a Profes-
WORLD.WIOE TRAINIHG SinCE 1905 ING is Better, More Complete, sional Multitester for your practical
4000 S0. FIGUEROA ST, 108 ANGELES D7 CALIL. U S A . Lower Cost . and it is your key  job projects
Write Dept. RH-41 _up 0 g to the most fascinating, opportu- -
ey [ B ot .. W o R EARN AS YOU LEARN...
nity-filled industry today!
. L_F T ‘U WE SHOW YOU HOW !
" - YOU LEARN QUICKLY AND EASILY . .
RESIDENT TRAINING AT LOS ANG!L“' _ N THE N.T.S. SHOP-TESTED WAY Many students poy for entire tuition
11 you wish to Take ¥ & )\ ] ) ~and earn much more — with
:'f’:‘,"' ‘:' A t Now g f} You get lessons, manuals, job proj- spare time work they perform while
h‘,d.:g‘ 2 Shape. Lsbs. 3 et ects, unlimited consultation, gradu- troining. Yeu can do the same .
Lpaios e ment” ;,':-l,e-‘»: ¥ ate advisory service we show you how.
instatied g hool,  Ervert You build a Shart Wave-Long Wave
'r:m-\;-:le Lmnlov;ne t Ser e“st:u 4 ‘cc:‘.mlll-or‘:“:‘:“ Superher Receiver, plus a Iarge- SEND FOR INFORMATION kot
,hame _reat sehool—2 pi recoaniied oce editing screen TV set from the ground up, TODAY! IT COSTS YOU NOTHING
q while you lear ogency for privote ’
lmw}:ue FOR SPECIAL RESIOENT home shudy schosls with parts we send you at no addi TO INVESTIGATE.
SCHOOL CATALOG AND INFORMATION

oo gy MAIL - (NATIONAL S SCHOOLS (y
@ Lab-Studio Planned cou Pou WORLD-WIDE TRAINING SINCE 1905

¢ Shop-Tested

- Mail Now To
* Industry-Approved A vy HOW Notional Technical Schaols, Dept, RH-41
e Specifically Designed

for Home Stud for 4000 5. Figueroo St., Los Angeles 37, Calif.
d FREE BOOK Please rush FREE Electronics -
TV-Radio “Opportunity’” Eook and Actual
and Lesson. No Salesman will call.
ACTUAL Age
l!sso" ' Address

| VETERANS: Give date of discharge

N ———

[/
[/
]
[/
i
]
]
f I
City. Zone State.
NO OBI.IGATION 1 ' Check here if interestsd ONLY in Resident Training at Los angeles @

NO SALESMAN WILL CALL
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Assemble your kit
faster and better
with the tool that

makes soldering

DUAL HEAT SOLDERING GUN KIT

Strong, noise-free soldered connections are the most im-
portant and time consuming operation in kit building. That’s
why a1 Weller Dual Heat Gun is a musf. Instant heat saves
time. Spotlight illuminates your work. 2 trigger positions give
2 soldering temperatures — low 90-watt heat for soldering
near heat-sensitive components — high 1253-watt heat for
making chassis connections. long life iron-plated copper tip
provides superior heat transfer. Weller is the original Soldering

Gun—used by virtually all electronic servicemen.

e On sale at your Electronic Parts Distributor.

L ‘ Send for this booklet today—only 15¢
:ir\\w"' Fully illustrated, it tells how to make soldered connec-
! 5 3 tions simply and securely. Send your request to Weller

f"( ‘.r"lx Electric Corp., 601 Stone's Crossing Rd., Easton, Pa.

WELLER ELECTRIC CORP. easton, ra.

- www americanradiohistorv. com

of 327.148 square feet and has provision
for the addition of a lightweight sixth
floor to incrcasce the usable arca by as
much as 52,000 squiare fect . . . ROBERTS
ELECTRONICS, INC. of L.os Angcles is erect-
ing a new $1-million, 50.000-squarc-foot
plant at 5918 Bowcralt Ave. The build-
ing will house the company’s adminis-
trative oflices as well as engineering and
warchousing facilities . . . PEERLESS RADIO
DISTRIBUTORS has acquired a new build-
ing in Lynbrook. Long Island to house
its industrial eleetronic sales division,
The new building contains 25,000 square
fect of office and warehouse space, ., .
GENERAL INSTRUMENT CORPORATION has
opened its new $3-million, 50,000-
square-foot plant, devoted exclusively
to the development and mass produc-
tion of semiconductors, at Hicksville,
N.Y. . . . GENERAL ELECTRIC COMPANY
plans to spend more than S1-million
this year to enlarge its present com-
munications products department head-
quarters at Lynchburg, Va. . .
REMINGTON RAND’s Unirac military dc-
partment has selected Roseville, Minn.
as the site of its new 130,000-square-foot
building. Occupancy is slated for late
this Spring .. . HARMAN-KARDON, INC,
has moved from Westbury, Long Island
to its new 52,000-square-foot high-
fidclity equipment plant at Plainview,
Long Island.
ALBERT J. MORRIS has been eleeted presi-
dent of Radiation at Stanford which is
a newly formed sub-
sidiary of Rudiation
Incorporated. Previ-
. ously, he was senior
vice - president -engi-
neering for the Ler-
inthual Electronic
Products Corporu-
tion.

Mr. Morris was
named a director of WESCON in 1958
and became convention chairman the
following year., This ycar he is chair-
man of the board for the 1961 WESCON
show and convention. He is a past chair-
man of the San Francisco section of
the IRE, and is currently a director and
member of the IRE's Executive and
Operating committees.,

Prior to joining Levinthal. he was Re-
scarch Associatc (Electronies) for the
U. S. Navy Office of Scientific Research
in San Francisco.

* * *

UTAH RADIO’s stock has been acquired
by SERRICK CORPORATION of Defiance,
Ohio. The purchase will facilitate the
expansion of the company's facilities
and products in both the industrial and
distributor elcctronic markets. The cor-
porate structure of thc company will
remain unchanged. ... The name of the
MARION INSTRUMENT DIVISION has been
changed to PRECISION METER DIVISION,
The name change was made to more
clearly identify the division's product
line . . . LIONEL CORPORATION has ac-
quired TELERAD MANUFACTURING COM-
pANY of New York by purchasing the
firm's authorized., but unissued, com-
mon stock. The new subsidiary will be
(Continned on payc 74)
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a college-level

home study program

in electronics

men desiring higher
income and status

CREI's Extension Division offers you a
college-level home study program in
electronics comparable in technological

content to advanced residence courses.

CREI has developed a program of home study that is comparable
in technological content to advanced residence courses in
electronics. The program was deveioped hand-in-hand with
leading companies and Government agencies contributing to
the Nation’s efforts in electronics, communications, missiles,
and space exploration.

This CREI program in Electronics Engineering Technology
may be completed in 2 to 4 years, depending on how much of
your spare time you can devote to study. The courses are
presented in easy-to-understand form. QOur instructors will
give you personal attention and assist you when you need help.

To qualify CREI graduates for advancement to key technical
positions, CREI offers a complete program in electronics,
including—

Automation - Instrumentation - Industrial Electronics
Aeronautical Efectronics - Guided Missiles - Radar
Servo-mechanisms - Computers - Astronautics - Tele-
metering - Communications + Electronics Manufacturing
Field Engineering - Nuclear Engineering Technology

There is a drastic need in the electronics industry for well-
educated engineers and technical personnel. Although the great
majority of students find ample opportunity for advancement
with their present companies, CREI maintains a Placement
Bureau to assist graduates and advanced students in finding
more desirable positions. For many years, the demand for
CREIl graduates and advanced students has far exceeded
the supply.

* * & & o 0

Regularly across my desk, comes evidence that CREI’'s ad-
vanced Home Study Program in Electronics has provided an
answer both for industry and for far-sighted men, who want to
rise to higher levels of achievement. This evidence takes the
form of letters from industry leaders and CREI graduates, who
express their appreciation for the program and its value in their
industry. These letters also state that advancements for CREI]
men are frequent and extensive. The CREI graduate may
enjoy the benefits of new recognition, superior status and
higher earnings as a result of his college-level electronics
education.

E. H. Rietzle, President

Capitol Radio Engineering Institute

April, 1961

-_\#

A few of the private companies and government agencies
whose officials approve CREI for their own personnel:

U. S. Navy (5,240 enrolled in
extension program)

Army, Air Force, Marine
Corps, Coast Guard

Columbia Broadcasting System
National Broadcasting Company
Federal Electric Corporation

Florida Power & Light
Pan American Alrways
United Airlines
The Martin Company
All America Cable & Radio
Voice of America

. and many others

*QUALIFICATIONS FOR CREIl. You qualify if you have a high
school diploma or equivalent, and if you have had basic
electronic training and practical experience in electronics.

Available to Veterans.
Write for our detailed 56-page catalog giving a

you complete facts, CRE| also offers a Resi- -

dence School program that qualifies graduates ~\
for an AAS degree. Day and evening classes. )

%‘

Mail this coupon...today!

CAPITOL RADIO ENGINEERING INSTITUTE
ECPD Accredited Technical Institute Curricuta » Founded 1927
Dept.1104-H,3224 Sixteenth St., N. W., Washington 10, D. C.

England: CREI London, Granvilte House, 132-135 Sloane Street,
London S.W. 1, England

Please send me your course outline and FREE 56-Page Book
“Your Future in Electronics and Nuctear Engineering Technol-
ogy". .. describing opportunities and CREI home study courses
in Advanced Engineering Technology.

Check Radar, Servo and Computer Engineering Technology
field of Electronic Engineering Technology

r.eatest Communications Engineering Technology
& t t Television Engineering TechnNology

gntenes Aeronautical klectronic Engineering Technology
Automation and Industrial Electronic Engineering Technology
Nuclear Engineering Technology

Name_ = Age.

Street

City
Check:

State
] Karean Veteran

_ Zone
Home Study Residence School

To obtain fast, immediate service and to avoid delay, it
is necessary that the following information be filled in:

Employed by
Type of present work.
Education: Years high school

Electronics experience _

e e e e e B S e ey o et )
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Latest information

on the Electronic Industry

By ELECTRONICS WORLD'S
WASHINGTON CORRESPONDENT

BRIGHT OUTLOOK SEEN FOR '61 INSTRUMENT SALES—Sales of scientific and industrial
instruments are expected to increase substantially in 1961, Washington reported
recently. The sales surge is projected because of government outlays and spending
by industry. About $500-million has been budgeted for Federal research and
facilities, with many of these dollars allocated for the purchase of meteorological,
geophysical, and similar instruments for these laboratories. Industry is expected

to up their purchases to about $800-million, an increase of $120-million over 1980.

NAVY TO INSTALL 560,000-WATT SPACE SURVEILLANCE TRANSMITTER—The gap in the Navy's
silent satellite detection system, stretching across the southern part of the
country, will be plugged by one of the world's most powerful transmitters—a
560,000-watt installation 35 miles southwest of Wichita Falls, Texas, near Archer
City. Five times as effective as the largest television transmitter, signals will
be fed into a nine-section antenna, each Section measuring 576 feet long and 24
feet wide, so arranged that one can be operative without affecting the other.

SATELLITE COMMUNICATIONS SHIP T0 BE BUILT BY NAVY—The Bureau of Ships is now
designing and developing equipment for a shipboard satellite communications terminal
capable of communicating with two Army shore stations through the "Advent"®
satellite. Aimed at creating a military capability for high-capacity, secure,
world-wide instantaneous communications using high-altitude hovering satellites,
"Advent" will receive and amplify signals received from the earth and re-transmit
them to other earth-bound stations. Orbiting at an altitude of 22,000 statute
miles over the equator, "Advent's™ period will be 24 hours, just sufficient to
keep it hovering over a fixed point on the earth. At this height, the single
satellite will be in direct line-of-sight of all points on earth enclosed in a
circie 11,300 miles in diameter, centered just beneath the satellite. Thus there
will be no reason to store messages received on tape for later repetition as is
done by the satellite "Courier.” Messages received by "Advent®™ will be transmitted
immediately and with extensive channel capacity.

AIR FORCE TO ESTABLISH NEW COMMUNICATIONS SERVICE—The Air Force will set up a new
command on July 1lst to be known as the Air Force Communications Service.
Headquartered at Scott Air Force Base, Illinois, the new command will be responsible
for the operation and maintenance of all Air Force telecommunications point-to-point
and air-to-ground on a global basis, including operation of Air Force terminal

and en-route navigation aids.

FCC ISSUES EXPERIMENTAL GRANT TO BOUNCE SIGNALS OFF MOON—The CommiSSion recently
authorized ITT to build an experimental station to bounce signals off the moon and
passive (non-radio-equipped) earth satellites for basic research and study of space
communications theory. The grant, for but one year, specifies operation on 2120

mc. or 2299.5 me. until July 1, after which only 2299.5 mc. may be used. The
station, which will be in Nutley, N.J., will use input power of 10 kw. to a 40-foot
steerable antenna for directing narrow-band transmission space-ward. The reflected
signals will be received by the same station. See page 77 for photo.

ARMY MOBILE DIGITAL COMPUTER NOW IN EUROPE—The Army's first operational mobile
digital computer (MOBIDIC), a large-scale unit designed for field combat use, has
been moved in three 30-foot trailers from the Brooklyn Army Terminal to the Seventh
Army in Europe. After arrival at the French port of St. Nazaire, the vans were
driven across France to NATO quarters at Zweibrucken, West Germany, the Army's
stock-control center. Here, the computer will serve to control thousands of Ssupply
requisitions for urgently needed items such as replacement parts for rockets,
guided missiles, electronic warfare, air defense, combat surveillance, and atomic

artillery.

$38-MILLION TO BE SPENT FOR VOICE-OF-AMERICA RELAYS—Two major "Voice-of-America"
relays, costing almost $38-million, will be installed in Greenville, North Carolina
and Monrovia, Liberia. The U.S. station, which will cost over $25-million, will
have a total available power output in excess of 4.8-million watts.

24 ELECTRONICS WORLD
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Proof! From the pages of the leading news magazines

g&w of 1960...

In a thorough page-by-page, picture-by-picture analysis of the 1960 issues of Life, Time, Newsweek
and U.S. News & World Report, Electro-Voice microphones were photographed

at major news events more often than the next four brands combined.

87.3 per cent more often than any other single brand!

/ ) - This survey is dramatic proof that throughout the world,
9, v\ 7 TV, radio, ncwsreel and professional sound engincers depend
'& on E-V quality and reliability. This clear-cut superiority

will be yours when you choose your next microphone from
the world's most complete line — Electro-Voice,

For full information on how E-V microphones can help you
solve your most difficult sound pickup problems, write

for our free, fact-filled catalog and the name of your

nearby Electro-Voice microphone headquarters.

ELECTRO-VOICE, INC., Commercial Products Division, Dept. 411N, Buchanan, Michigan
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For window-size blowups
of this message, send 10¢
to Sprague to cover han-
dling and mailing costs.

|
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More than 5600 ft. of circuitry... 590 parts...
and he has to khow how to fix 'em all!

YouRr TV SET is the most compli-
cated piece of equipment you've ever owned.
It represents a considerable investment of
money. It provides your family with a wealth
of entertainment pleasure. Youvalueithighly.

Nobhody is more aware of these facts than
your neighborhood TV-Radio technician.
And because he stakes his reputation on vour
satisfaction, be strives tn be worthy of'vom' trust
71 him. He achieves this by vears of training
and practice in electronic theory and appli-
cation. He equips himself with expensive but
essential test equipment, tools, and service

manuals. He spends countless hours keeping
up-to-date on new developments, new cir-
cuits, new trouble-shooting techniques.

His training and experience qualify him as
a modern, professional expert. As such, he
asksa fair, professional price for his services.
Since he will not use cut-rate methods or cut-
rate parts in your TV set, he cannot offer
cut-rate prices. Remember, yon get only your
nioney’s worth in TV-Radie .rf»'{'it‘e. H{//J;I you
are taken in by a "/mrgd/u-?ype” o
expect to get “bargain-type”’ service. BEWARE
THE SERVICE BARGAIN!

er, yon can

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY,
DISTRIBUTORS' SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC CO., NORTH ADAMS, MASS, FOR

YOUR NEIGHBORHOOD TV-RADIO TECHNICIAN
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@ By far the best professional VIVM value
you such outstanding instrument perform-
ance for so low 2 price! Calibration without
removing from cabinet. Measure directly p-p
voltage of complex & sine waves: 0-4, 14,
42, 140, 420, 1400, 4200. DC/RMS sine
volts: 0-1.5, 5, 15, 50, 150, 500, 1500 (up
te 30,000 velts with HVP probe, & 250 mc
with PRF prebe). Ohms: 0.2 ochms to 1000
megs. 414" meter, can't-burn-out circuit. 7
nen-skip ranges on every function. Zero
center.”Features EICO’s exclusive UNI-PROBE:
your terrific time-saver, performs all func-

PEAK-TQ-PEAK
VTVM #232 & tUNI-PROBE
KIT $29.95 WIRED $49.95
fU. 8. Pat. No. 2,790,051

COLOR & MONOCHROME
DCTOSMCLAB & TV

5 OSCILLOSCOPE #460
KIT $79.95 WIRED $129.50

Aiso available:

57 Push-pPull
Oscilloscope #425

Kit $44.95 Wired $79.95

00 ©

*»6

RF SIGNAL
GENERATOR #3224
KIT $26.95 WIRED $39.95

Turn Page For Mere EICO Valves

SEE OUR OTHER ADVERTISEMENT ON PAGE 117

il ﬁ 0

mbinllwiilnen
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Most EICO distributors
offer budget terms.

P
-
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EXPORT: Roburn Agencies,

tions: a half turn of probe-lip setects DC
or AC.Ohms!

B An englneering achievement unmatched

in the industry! EICO-designed for labo-
ratory precision and EICO-priced for lowest
cost. Features OC amplifiers. Flat from OC to
4.5 mc, usable to 10 mc. Vert. Sens.: 25 mv,
in.; inpul Z 3 megs; direct-coupled & push-
puil throughout. 4-step frequency-compen-
sated attenuator up to 1000:1. Sweep: per-
tectly linear 10 cps- 100 kc {ext. cap, for
range to 1 cps). Pre-set TV v & H paositions.
Auto sync limiter & amplifier Direct or C
coupling; bhalanced or unbalanced inputs;
edge-lit engraved lucite screen with dimmer
control.

More features and versatility, more

range and accuracy than in generators
costing three to four times as much. 150 kc
to 435 mc with ONE generator in 6 fun-
damental bands and 1 harmonic band!
+1.5% frequency accuracy. Colpitts RF
oscillator directly plate-modutated by K-
follower for improved modulation. Variable

o v

(o)

TV-FM SWEEP GENERATOR
& MARKER #1368
KIT $69.95 WIRED $119.95

Praised by the experts as Best Buys..

in electronics; nobedy but EICO brings.

SIGNED

AS YOU WOULD DESIGN IF YOU
WERE AN ELECTRONICS ENGINEER...

®

depth of internal modulation 0-50% by 400
cps Colpitts oscillator. Yariable gain external
modulation amplifier: only 3 volts needed for
30% med. Turret-mounted, slug-tuned Coils
for max. accuracy. Fine & Coarse {3-step) RF
attenuators. RF output 100,000.uv, AF cutput
to 10 v.

Provides more ranges, greater ease and

accuracy, and better performance than
any competitive unit. Entirely electronic
sweep circuit with accurately-biased incre-
ductor for excellent lineanty. Extremely flat
RF qutput. Exceptional tuning accuracy, Hum
& leakage eliminated. 5 fundamental sweep
ranges: 3-216 mc. Vvariable marker range:
2-75 me in 3 fund. bands, 60-225 mc on har-
monic band. 4.5 mc crystal tarker osc.,
crystal supplied. Ext. marker provision. At-
tenuators: Marker Size, RF Fine, RF Coarse
(4-step decade), Narrow range phasing con-
trol for accurate alignment.

@Speedy, simple operation, unexcelled
sensitivity and accuracy; superb elec-
trical and mechanical design. Tests all

receiving tubes (picture tubes with adapter),
n-p-n and p-n-p transistors. Compaosite indi-
cation of Gm, Gp & peak emission. Simul-
taneous selection of any one of 4 combina-
tions of 3 plate voltages, 3 scr2en voltages.
3 ranges of continuously variable grid volt-
age {with 5% accurate pot.). Sensitive 200
ua meter. 10 six-position lever switches:
freepoint connection of each tube pln. 10
push-buttons: rapid insert of zny tube ele-
ment in leakage test circuit. Direct reading
of inter-element leakage in ohms. New gear-
driven rollchart. CRA Adapter $4.50.

i_‘!‘
Y X ol 4
9 9 *

° 900888833050 »

bbbt 9

%

(E) pynamic coNDUCTANCE

TUBE & TRANS!ISTOR

TESTER #666

KIT $69.95 WIRED $109.95

Complete with steel cover and handle

1. N. Y. Add 5% in the West

I. C.

L.

196 +—€1C0~ 33-00 N. Bivd.
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il ® e 6 L 12V Battery
Power & Bias Eliminator
All Transistor Supply for Deluxe Tube Tester #625 | & Charger #1050
Portable RA-6 Transistorized Multi-Signal Kit $34. Kit $29.95
Kit $29.95 Egpt. #1020 Tracer #147 Wired $49.95 Wired $38.95
Wired $49.95 Kit $19.95 Kit $24.95 Pix Tube Test #1060 Kit $38.95
less battery Wired $27.95 wired $39.95 Adapter $4.50 | Wired $47.95
I Erco 3300 Northern Bivd. L. 1.C. 1, N.¥. EW-4 |
I “ 5 | Show me HOW TO SAVE 50% on [J Test Instruments |
I O Hi-Fi [J Ham Gear. Send me FREE Catalog, name |
. * ‘: | of neighborhood dealer. {J Send free Short Course ]
- for Novic 5
- M,#sss 3 ¢ : Novice License |
Kit 534.95 | WERaE :
wired $29.95 R-C Bridge & R-C
\{(?:ﬂ‘;ggs Comparator #95 u | ROGFBSS. oo errrrcrt et |
it $12. Kit $19.95 ;
Wieasioso |WireaSasas L OV B Sete o |
Inc., 431 Greenwich St., New York 13, N.Y,
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FI4 TUNING
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OF EICO STEREO. .

There's an EICO for your every stereo/mono need. Send for FREE catalog.

T T o

HICH FII

FMLEVEL

Kit $89.95
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—en T
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SELECTOR AM LEVEL AM TUNING

FM-AM STEREO TUNER ST96

Inciudes Metal Cover and FET Wired $129,95

Steves EreorID

-9 =
Q v , N LI at ( -t
®: ® 0 O
. . »
Feaself - - Qore -
BALANCE LEVEL BASS ' a2 TREBLE ‘E'%’

70-WATT INTEGRATED STEREO AMPLIFIER ST70

Kit $94.95

Includes Metal Cover

Wired $144.95

40-WATT INTEGRATED STEREO AMPLIFIER ST40

Kit $79.95

Includes Metal Cover

Wired $124.95

Listen to the EICO Hour, WABC-FM, N. Y. 85.5 MC, Mon.-Fri., 7:15.8 P.M. © 1961 by EICO, 33-00 N. Blvd,, L. I. C. 1, N. Y.
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4-TRACK STEREO TAPE DECK

MODEL RP-100W

Completely assembled, wired and tested.
$395.00

MODEL RP-100K

Semi-kit includes a completely assembled
and tested transport, electronics in kit
form. $289.95

Perfected 4-track stereo/mono recording, 4
& 2 track playback True high fidelity tran-
sistor electronics, individual for record &
glayback. pfus separate record & playback
eads permitting off-the-tape monitor. 2
recording level meters, mixing, mic & level
controls, switched sound-on-sound record-
ing. Electrodynamically braked SUPDIK &
take-up reel motors; hysteresis synchro-
nous capstan motor. individual solenoids
for pinch.roller & tape lifters. All-electric,
interlocked 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)

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

FM TUNER
Switched AFC (Automatic Frequency Con-
trof). Sensitivity: 1.5uv for 20db quieting.
Frequency Response: 20-15000 cps=1db.

AM TUNER
Switched “wide™ and “narrow' bandpass.
High Q fliter eliminates 10 ke whistle,
Sensitivity: 3uv for 1.0V output at 20db
S/N ratio. Frequency Response: 20-9,000
cps (“wide'’); 20-4.500 cps {"narrow"),

BOTH AMPLIFIERS: Complete stereo cen-
ters plus two excellent power amplifiers.
Accept, control, and amplify signals from
any sterec 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: =Y db 10-
50,000 cps.

ST40: Highly stable Williamson-type power
amplifiers. Harmonic Distortion: [ess than
1% from 40-20,000 cps within 1 db of 40
watts, Frequency Response: *=3,db 12-
25,000 cps.

Over 2 MILLION EICO instruments in use.
Most EICO Dealers offer budiet terms.

1

1

[

'

i EICO, 3300 N. Blvd., L.I.C. 1, N. Y. Ew-4

» [J Send free 32-page catalog & dealer’s name
t O Send new 36-page Guidebook to MI-FI for
{ which | enclose 25¢ for postage & handling.
t Name

t Address
E City

Zone  State

Add 5% in West. Turn Page For More EICO Values. i
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By CHARLES TEPFER

Are there enough color sets to bother about? Can

independents get the work? Can they handle it?

independent service technician was

first told that he had to get ready
to handle color receivers, and that he
couldn’'t waste much time about it
either. Many things were implicit in this
statement, which he heard from the
manufacturers, from the magazines he
read, and in lectures at service-associa-
tion meetings. It meant that there
would soon be many color sets in use all
over the country. It also meant that the
independent was the man who would be
called on to install, adjust, and repair
this equipment.

What actually happened was some-
thing very different from this. The pub-
lic was slow to buy. Today, in fact, only
about one TV-viewing household in a
hundred owns a color receiver. The
overwhelming number of these sets
were made by RCA. and most of these
were sold with service contracts to be
fulfilled by the RCA Service Co. Some
independents, who in their eagerness to
get an early jump, actively read up on
the subject and even picked up color-
bar generators and other accessories,
have since had occasion to look ruefully
at the layer of dust gathering on such
paraphernalia. And writers stopped
pushing the ‘‘get-ready-for-color-now"
theme.

How has the situation changed, if at
all? Does it even pay to read further in
this article? Let’s look at the signs.

The leading manufacturer, RCA, re-
ports that the percentage increase in

M ANY YEARS have passed since the

color sales is spiraling upward. An opti-
mistic statement, by itself, may be noth-
ing more than whistling in the dark.
However, it is a fact that this manufac-
turer is expanding its facilities signifi-
cantly for producing both the three-gun
picture tubes and the sets.

At the beginning of the color “boom”
that never took place, at least half a
dozen other set makers came out with
color models. No significant quantity of
these sets was sold. As a result, most
manufacturers eventually withdrew,
many of them saying that they would
not get back into color until they could
do so profitably. Today they are defi-
nitely coming back. Admiral, Packurd-
Bell, and Magnavoxr are some of those
now selling color sets. Emerson has an-
nounced its definite intention of doing
so. Others are being heard from as this
is being written. These people are enter-
ing the field with the intention of stay-
ing and making a profit.

This still does not make a boom, but
it does suggest a marked upward trend,
and it is supported by other signs. The
earliest color sets went to well-to-do
buyers or to owners of such public
places as bars and restaurants. Owner-
ship of color TV was a mark of status,
much as is ownership of a Cadilluc. To-
day’s statistics show that a very large
percentage of such receivers are being
bought on the installment plan. Mem-
bers of the so-called lower-middle class
are prominently represented in this
group. Check a suburban area like that

www americanradiohicstorvy com

Fig. 1. A degoussing
coil is being wused
to demagnetize a
color picture tube.
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in Levittown, N. Y. and you get a sur-
prise when you talk to service dealers.
You say, “Not doing much on color, are
vou?" and they answer, “Well, you'd be
surprised ..."” They then go on to tell
you how many of their customers own
or are now buying color TV.

Well, then, color really is on the way
in. But does the independent shop get a
chance to work on the sets? To answer
this, let's start out with a familiar, full-
page ad frequently run by RCA. "“21-
inch living color with only 8 more tubes
than a black and white set,” reads one.
A large photo shows the top of a color-
TV chassis. It is neat and looks rela-
tively uncomplicated. “Servicing is so
easy.” the ad continues, ‘‘that most ad-
justments can be made without remov-
ing the back of the set. Components

used in color receivers provide superior
performance and dependability as
proved by actual life and performance
tests.”

How much truth there is in this claim
involves another question, which we will
get to later. The important thing is that,
true or not, the public appears to be ac-
cepting it, Buyers know that the charge
for installation and a 1-year service con-
tract. which cost $100 in 1939, is down
to $70 today. They also know that,
whereas they started with service con-
tracts on their monochrome sets many
years ago, they soon found it cheaper to
drop them and rely on individual service
calls. In addition, the new buyers—who
must watch dollars more carefully-—can
make a considerable saving at the time
they decide to buy color by eliminating
the contract. Add to this the fact that
earlier buyers have actually found that
they get little opportunity to use the
service contracts they have paid for.
Many of them do not renew.

Initially these color-TV owners with-
out contracts doubtless feel that they
can call the service company on a single-
call basis when trouble occurs. How-
ever, when the defect develops, they
tend to do the same thing they did with
their black-and-white sets: The local
independent is faster and probably less
expensive. If he has proved dependable
on monochrome TV and lets it be known
that he can handle color too, why not

3o

Fig. 2. Compare new CRT shield (left) with old shield (right}.

give him a try? What can you lose?

Very well, you can get the work—but
can you handle it? You probably can,
and without much trouble. It is true
that the latest color sets are simpler to
adjust and service and less critical in
operation. This is the result of continu-
ing refinement in recent years, rather
than radical change. It is true that most
defects are identical with or similar to
the ones you will run into on black-and-
white sets. It is true that the faults pe-
culiar to color circuits only still involve
basic circuits that are familiar and
should yield to conventional trouble-
shooting.

We will not attempt to prove the
point with an exhaustive treatment of
the theory and practice of color servic-
ing. This has been done many times, al-

beit not recently. However, it will be
useful to compare some of the "special”
techniques still required today with
these same procedures as they were per-
formed just a few years ago.

The Improvements

Among the greatest headaches in
color purity and convergence adjust-
ments are the back-and-forth controls.
You know the kind—first you adjust one
control and then you go 1o another and
then back to the first to touch it up, and
then to the second again, and so on. This
is not entirely eliminated in the new
sets, but it is dramatically reduced. Ad-
justments are more positive and fool-
proof.

Second, during initial installation, it
is no longer necessary to go through an
elaborate set-up procedure. The sets
work as soon as they are plugged in.
Sure, some will not, but this also hap-

Fig. 4. Most electrical adjustments for
the CRT are located at rear of chassis.
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pens with black-and-white sets. Also, in
many cases, it is not even necessary to
demagnetize the color picture tube.
You remember that the picture tube
and associated components often would
pick up a residual magnetism in ship-
ment because the tube, in the packing
case, was moved through various mag-
netic fields (the earth’'s and others)
during shipment. This would affect
color purity and the tube had to be de-
magnetized with a large cegaussing
coil (Fig. 1) when the set was installed.
Not only that, but this step was often
necessary even when the set was moved
within the same room in a home. Well.
in many cases this is out. The picture
tubes have closer tolerance in manufac-
ture. Even more important. they are
now all glass and do not have the mag-

Fig. 3. Adjusting the convergence magnets in the yoke assembly.

netically sensitive metallic shells.

Third, the author actually timed a
complete “kine’” replacement. From
start to finish it took 13 minutes' This
inciuded all necessary color purity and
convergence adjustments and a general
touch-up of the set. Admittedly this was
done by an expert, but he did not depart
in any radical way from the step-by-
step instructions contained in the serv-
ice manual for the set. One of the
reasons this is possible in the new sets
is that it is no longer required to take
the complete chassis out of the cabinet
to change the CRT. Now, the cabinet is
so arranged that the kine is in a harness
right up at the safety glass and is sim-
ply locked into place. There is adequate
clearance for the tube to be removed
without jabbing into the high-voltage
cage or other part of the chassis. Also,
the CRT no longer wears the cumber-
some corset shield of metal and plastic
it once did. Now, it is protected by a
much smaller shield which slips on as
easily as a two-way stretch on a slender
girl. The old and new shields are shown
in Fig. 2.

Forget all about rim magnets for
equalizing the magnetic field, forget
about retaining rings and yoke shields.
forget about turning the set down on its
face on the floor. Replacing the kine in
the new color sets is just about the same
as for black-and-white tubes, mechan-
ically that is. Now we come to the

ELECTRONICS WORLD
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kicker: the color adjust-

ments?

what about

Color Adjustments

We said that the new color sets are
more stable than their predecessors.
\What do we mean by stability? When
vou can set all rear-apron and interior
chassis controls so that the set will op-
erate satisfactorily with only minor
and infrequent adjustment of the
viewer controls, you have stability. The
viewer controls on new color sets are:
“on-off,” volume, channel selector, fine
tuning, color, tint, brightness, eontrast,
horizontal-hold, vertical-hold. and some-
times, sound tone. All other controls are
interior ones, and not meant for the
viewer to adjust. If the color set has
been operating satisfactorily up until

Fig. 5. Guns are balanced with vertical
awp VERT TILT Lepr HORIZ. RIGHT
O
R-G DIFF  R-G DIFF. R-G-3

R-G MASTER R-G MASTER R-G-4

R-G-2

™
P @
R-G-1

BLUE BLUE B-2

Fig. 7. Detail shows twelve adjustments
mounted on the convergence-control board.

the time when the kine has to he re-
placed, because of age or some other
reason confined to the picture tube, then
chances are that the amount of color-
control adjustment necessary will be
minor. What happens though if this
isn't the case, if the color set does need
the complete “soup to nuts” color-ad-
justment job?

It is not our intention to go through
a complete procedure. If you are faced
with the necessity of doing this, better
use the service-data manual for the
specific set as a guide, although you will
probably not need to after you have
done it two or three times. However, a
quick run-down on the new technique
will allow you to compare it with the
previous time-consuming, back-and-
forth fiddling of the many controls.

April, 1961

deflection killed.

First, turn the set on and adjust it for
a good black-and-white picture. This of
course involves the focus, linearity, hold,
picture-size. and contrast adjustments.
Next, connect a dot generator to the
receiver, either at the antenna-input
terminals (if the generator has a mod-
ulated r.f. output) or to some other
points in the receiver according to the
instructions for your instrument. Now
adjust the red, green, and blue magnets
in the deflection-yoke assembly (FKig. 3)
to produce white dots in the center of
the screen. The yoke assembly now eon-
tains these small plastic encased bar
mignets. The convergence magnets are
no longer on a separate ring as was the
case in former sets.

The next step, demagnetizing the
CRT, may or may not bhe necessary.

However. it is a good precautionary
measure in order to assure maximum
color purity. To do this, use a degauss-
ing eoil 12 inches in diameter and made
of 425 turns of number 20 cnamel-cov-
ered copper wire (Fig. 1). Tape up the
coil and connect the ends to a conven-
tional line cord and plug so that it may
be plugged into the a.c. line. Plug in the
degaussing eoil and slowly move it
around in front of the kine face; then
slowly withdraw to a distance of at least
five feet before you remove the plug.

Now you are ready for the heart of
the operation, the purity and conver-
gence adjustments. Hold on to your
hats, we'll race through them.

To obtain purity, we want a field of
one color only—red. So we temporarily
cut off output from the blue and green
guns by manipulating the two appropri-
ate controls available at the rear of the
set (Fig. 4). Slide the entire yoke as-
sembly back on the tube’s neck and ro-
tate the purity magnet (on the neck
behind the voke), At the same time, ad-
just the tabs on the magnet until you
get a uniform red at the center of the
CRT face. Now move the yoke forward
against the bell of the tube, and adjust
to obtain a completely uniform red
screen.

At the rear of the set (Fig. 4), there

Fig. 6. Rear-mounted tenvergence-contrel board is swung up.

is a4 twa-position “Normal-Service”’
switch. Flip it into the “Service” posi-
tion, in which video and vertical-deflec-
tion circuits are cut out. The result, on
the tube's face, is a horizontal trace
(Fig. 3). Advance each of the color
screen controls on the chassis so that
the horizontal lines produced by each
color are of equal brightness. You may
have to toueh up the bias control on the
rear apron to bring up the brightness if
you have trouble seeing a particular
(Continued on puye 118)
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Speech Clipper For CB Transceiver

By IRVING KRAUSE & GERALD WILNER

CB transceiver (see March 1939 issue

of ELeEctroNIcs WORLD), then you
know what a job it is to try and squeeze
the last bit of power out of your trans-
mitter and still stay within the legal
FCC power input limit. Here's a sugges-
tion for increasing the apparent output
power of your transmitter without
touching the transceiver itself. The
method is well-known to hams and is
commonly known as “speech clipping.”

An analysis of ordinary speech will
show a number of sharp peaks, as indi-
cated in Fig. 1. This shows that the
peaks, being so much larger in ampli-
tude, tend to bring the average level, or

IF YOU HAVE constructed your own

it would give rise to “splatter,” creating
unwanted additional sidebands. This, of
course, would invite a citation from the
FCC. In order to avoid this situation, a
low-pass filter with a cut-off of about
3200 cycles is inserted after the clipper,
which attenuates any higher order har-
monics that may have been generated
by clipping.

Speech clipping as high as 20 db may
be accomplished before it affects intelli-
gibility. It will be observed, however,
that the “naturalness” of the voice de-
creases but the normal amount of clip-
ping will actually increase intelligibility
at a distant receiver because of the in-
crease in sideband power.

(A}

Fig. 1. Ordinary speech
waveforms are shown
at (A) before clipping.
Note the low average
power. After clipping
(B), power is higher.

-———p,

(8)

R—82,000 ohm. V3 w. res.
R—I000 chm pot (*“Clipping Level”)
R —5000 ohni pot (locking type, *Gain™) Mic.—Carbon microphone (see text)

R:— 100,000 ohm. Vi w. res.
Rs—620 ohm, V3 w. res.

v2

C‘q ‘(SEE TEXT)
rit=

TO
CATHODE
OF i12ax7

Ci. C;— N5 gf.. 150 v, capacitor
RFC—-75 mby. rd. choke

8~ S.p.s.t. swiltch
CR\~—4.7-volt zener diode [ Texas Instruments

Increase the talk-power of your CB rig by building
this simple transistorized speech-clipper circuit.

Construction of the unit is neither
difficult nor critical. The speech clipper
was built in a small chassis box measur-
ing 131" x 2" x 4", This particular unit
was designed for a carbon microphone
(Fig. 2) but if you are using a crystal,
dynamic, or ceramic unit use the cireuit
suggested in Fig. 3. In this case, an addi-
tional mike preamp (V) is used and the
circuit of V, is modified. Note: In order
to use a carbon microphone in conjunc-
tion with the original circuit, the grid of
the 12AX7 was grounded and the micro-
phone connected to its cathode. Thus
the 12AX7 is supplied operating bias.

The microphone is fed into the emit-
ter of V, which supplies the operating
bias for the carbon microphone. A great-
ly amplified signal appears across the
clipping level pot, R. which is then
clipped by the zener diode, CR.. Because
the capacitor C: is large, the leakage
increases the efficiency of the diode and
the zener diode can be connected either
way.

The resultant signal is fed through
the low-pass filter consisting of C. C.,
and RFC, whose cut-off is about 3200
cycles. An emitter-follower, V. drives
the succeeding circuitry (cathode of
tube for carbon microphone and grid for
crystal mike). Capacitor C; must be in-
serted if the speech clipper is to be used
ahead of a crystal microphone input.

Just a word of warning. It is entirely
possible that overmodulation of the
transmitter could occur with this unit.
Therefore, it is mandatory that the unit
be adjusted by a person holding a com-
metcial radiotelephone license. He will
adjust the audio gain control and lock
it so that overmodulation cannot occur.
The ¢lip level control may then be oper-
ated by the owner at his own discretion.

C—580 uf., 12 v. elec. capacitor 1NV750) . o B f .
C: Coo C:—.0 e 180 v capacitor Vi, Vo—""n-pen” transistor (Texas Instruments This clipping unit will operate with
C.—50 uf.. 130 v, elec. capacitor 2N364 or equiv.) any type CB transceiver as long as it
Fig. 2. Diagram of the speech clipper designed for use with a carbon microphone. has an accessible mike jack. 4o
average power contained therein, down +12V.
to a level indicated as P.. In fact, even R7 -
if a transmitter were capable of 100%¢  Fig. 3. Preamp to be = e —
modulation {(which many are not), the wused with a crystal, Re§ b
speech power would still be a small part. ceramic, or dynamic
mitrophone. Note that

Speech clipping consists of cutting off
the peaks, leaving that portion between
“B" and "“C". The resultant wave will
no longer contain many sharp peaks.

Due to this clipping, the remaining
waveform will have a distinctly higher
ratio of average power to peak ampli-
tude (compare P, in Fig. 1A as against
P, in Fig. 1B). Consequently. more side-
band power will result when the c¢lipped
portion is used to modulate a transmit-
ter at maximum level.

However, mere clipping does not give
us any real advantage by itself because
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V, is the same stage MIC. 2
as in Fig. 2, except
for emitter-bias net-
work thot is employed.

R, R—92,000 chm, Vj w. res.
R—10000 ohn por

R—470 ohm. 14 w. res.
R.—2204) okm, 'y w. res.

Ry 200 obmi. 'y w. res.

www americanradiohistorv. com

:

Ce, Ca, Cs—. 1 uf.. 150 v. cupacitor

Cs—8N gf., 12 v. elec. capacitar

Mic.. —Crystal micraphone {see text)

Vi V.—"n-p-n"" rransister { Texas Instruments
2N364 or equiv.)
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Can the set be fixed on the SQ" "-LI—

Must it be pulled? What will it
cost? Qwners want quick answers.

DIAGNOSIS

By WALTER H. BUCHSBAUM mi

Industrial Consultant

technician will find that his major

assets are his knowledge and his
time. Time is literally worth money to
him hecause the more sets he can repair
in a working day, the more profit he will
make. Customers often think that the
TV technician likes to build up a service
job so as to be able to charge more: but
the truth is that there is much more
profit in many, quick repair jobs than
in fewer, drawn-out ones. Many, quick
johs mean a faster turnover of the tube
and parts inventory and a greater nums-
ber of active customers, not to mention
a reputation of being both honest and
very capable.

Next to being able to repair every set
at once, it would be nice if we could at
least diagnose the trouble immediately
so that we can tell the customer what
the bill will be and how long the job will
take. Many technicians have adopted
the policy of taking a good guess when-
ever they are not sure what the trouble
really is. Sometimes they are right, but
often an optimistic guess leads to dis-
appointment of both the customer and
the technician. For this reason, many
are reluctant to give estimates even
though this makes the customer un-
happy.

We know that perfection is not pos-
sible, but improvements can always he
made, and the method which we offer in
this article should help our readers to
diagnose TV trouble more quickly. It is
not the only possible approach, but it
will be useful to those who do not have
a better system or who have none at all.
Although it is not fool-proof, it should
work more than 75 per-cent of the time.
It requires a basic understanding of how
a TV receiver works and what functions
the different sections fulfill.

The main purpose of this method is to
troubleshoot relatively simple defects
rapidly and determine if a job will re-
quire considerable bench work. Before
describing our method, certain ground
rules concerning the home call have to

I.IKE ANY professional man, the TV
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be established. These rules should be
followed religiously, no matter how
strong the temptation to “go just a little
bit further”:

1. Explain to the set owner that you
are going to attempt quick diagnosis,
but if you cannot find the trouble it
means the defect is more complex and
the set will have to go to the shop for a
more thorough investigation,

2. Total time spent on every set is to
be no more than 30 minutes. (Don't
count time to get at the tubes and inner
controls.)

3. Use nothing more sophisticated
than a v.o.m. or v.t.v.m.

4. A schematic diagram is desirable,
but a tube layoul is the minimum from
which we can work.

5. Exclude all home-built sets or
those where repairs or alterations have
already been attempted by an amateur.

Fig. 1. A common TV receiver circuit is
shown in this functional block diagram.
Variations are possible in many blocks.

TUNER 1F,

and

Such sets isually are “tough dogs”
the owmnetr should be cautioned that
costs will’ therefore be higher.

6. Go theough the four following steps

without gkipping a point. (Once we
allow the customer or some other in-
fluence to disturb our procedure, the
whole value of using a methodical ap-
proach is lost and we might as well use
the shotgun technique of the screw-
driver mechanic.) And now to work:
A. Symptoms. Before we can repair
a set, we must know what is wrong.
The symptoms are established by first
questioning the set owner and then veri-
fying the complaint. Once the symptoms
are verified, we will try to relate them
to a likely area in the set. We can then
replace tubes in that area and proceed
with some basic tests. If the nature of
the defect is now essentially known, we

can estimate the repair or else estimate

AUDIO

45mMC.IF DETECTOR OQUTPUT U -<

VIDEO

()

() .—-H——O— CRT
Y
3 [F.| AMPS DET. leE? AMP. \

vl

0SC MIX
| | l N
SYNC VERT. SWEEP

OUTPUT |

Q ¢k

A.GC. SYNC SEP. osc. |

FLYBACK

POWER SUPPLY HORIZ. OSC.
ouTPUT
+—{FO{=% [P

8+ RECT. AFC.  OSC, DAMPER
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Symptom

No raster, no
sound

Probable Defect
Location

SR,

Filsments,
line

or a.c.

What to Check

Filaments on? Ohmmeter
an a.c. line; voltage on
“B"' line.

Remarks

is plug in outlet? Are se-
ries filoments used? Fuses
ar circuit breaker checked?

Sound, but no
raster

High voltage, flyback,
"'B+4"", or video and bright-
ness control, CRYT

Filament of CRT on? Meas-
ure H.V, on CRT, measure

d.c. on CRT.

Wait for slow-heating CRT
or H.V. rectifier.

Raster, but
no sound or

Antenno, lead-in, tuner, i.f,
ond detector sections

filoments on in these sec-
tions? Meosure ‘B+'" on

+ 135 volts sometimes
goes through oudic

picture {no tuner, i.f. and meosure output tube.

“'snow'’) a.g.c. bios on all stages.

Raster and If separate audio i.f. is Meosure bios on video Chack CRT socke? and con-
sound, but no used, check video i.f., omp., detector output, rast controf,

picture

Weok, snowy
picture;sound
may be OK

vides omp., <ontrost

trol, a.g.<.

con-

0.g.¢. bus; measure
‘B4 on video and sync
stages.

Antenna, lead-in, tuner, i.f.,
detector, video ond o.g.c.
section

Check connections of an-
tenna, lead-in, tuner con-
tacts, and tube sockels.
Measure a.y.c. bios.

Use portable ontenna os
test substitution.

Picture OK,
sound weok
or distorted

4.5-mc. sound i.f., or 27.25-
mec. in seporote |split) sound
i.f. systems; FM detector,
audic-gutput stages

Check limiter bios, FM det.
d.c. output os fine tuning
is voried. Check "B '
on plote ond screen grid
of output tube.

Defactive parts  reploce-
ment ond alignment moke
this a bench job.

Picture furry,
raster lines

Focusing <ircwit, brightness
control or focus “*B+4-"*

Location and seilting of
PM focus ring or ien trap.

Dirty faceplate often og-
gravates this type of trou-

don’t show B4 on electrostatie ble.

CRT.
Tap or bot- Verticol-sweep section; Adjust height ond lineori- Defective resistors in ver-
tom of pic- “B+4"'" boost circuit ty. Mcosure d.c. voltages ticol sweep often due to
ture com- on vertical-output stage. other trouble.
pressed or
streiched

“‘Glittering"*
vert. lines,
vert. streaks

Flyback section, damper, or
deflection yoke

Top horizontal output tube
and domper. Check con-
nections ta yoke damping
copacitor,

Barkhausen oscillatlon con
be fixed by taping small
magnet 1o output tube.

Bent or twist-
ed pictures;
edge tearing

Horiz. os¢. or output, sync
separafer or video amp.

Try horiz. delve ond width.
Adjust 0.g.¢c. control,
check for intermittents.

Locating defective port
moy require scope signal
tracing.

Picture rolls
up or down

Vert. osc. or sync separolor;
video emp.

Adjust vert. hold and other
vert. cantrols and a.g.c.
Open or shorted vert. in-
tegrator network.

Loss of verf. sync usually
tequires. scope signal trac-
Ing.

Picdlure Horiz. osc., sync seporator, Try all horiz. odjustments. Aging components can be
oppears of a.g.c. 11 keyed) Look for overheated re- compensated by slight ad-
“sliced’’ ar sistors. justments.

weaves back

ond forth

Dork horlz. Tuner, bt. ot "'B4'° Ohmmeter check °'*B4'* Jump electrolytlic across
bar In pic- filters: check for cathode- various *‘B+'' peints as
ture on ofl filament shorts. check.

cthannels 166
<ps In video)

Pictura OX Video amp., detector, aor Try slight touchwp of each Grld clipping on video
but 60-cps 4.5-mc, traps trap and FM detectar, omp. con olso cause this.
oudie hum Check a.g.c. action.

on all

channels

All black Tuner, video i.f., video amp. Check low-freq. compen- Loss of low frequencies
lines smeared sating capacitor in video usuelly meons -alignment.
ta right amp.,

Picture fodes
rapidly on
all channels

Antenna, lead-In, funer,
a.g.c.

Ohmmeter on antennao and
lead-in; check all wiring
up to funer inpuf.

intermittent a.g.<. filter Is
a possibliity.

Intermittent
picture and
sound when
set i3 Kit or

Tuner, i.l., or video amp.

Chack contacts on tuner,
fube sockets ond grounds.
Tap tubes.

Yuner contact cieaner may
clear up trouble al once.

vibraled

Picturs too Hotlz. output, horiz. asc.; Adjust wldth and hornz. When this occurs during

narrow damper circult drive. Check grid blas of warm-up, defective part
output tube, check “‘B+4-'" will need scope signal
on scraen, "B} '’ hoosl. tracing.

Picture too Vert. osc., cutput, or "B+ Adjust height and lineari- Intermittent or warm-up

shott top boast-veltage section ty; measute tube vollages type defect needs icope

and bottom

and ‘B4 boost.

signal wacing,

Picture
changes size
when con-
trast or
brightness g
changed

Flyback and H.V. sectlon;

picture tube gossy

Measure H.V. under all
conditions, including low
power-line voltoge.

Gossy CRT is least likely,

Table 1. Reference chart of common symptoms with causes, checkpoints, and cures.
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the cost of further troubleshooting. Dut
first the symptoms must be deterniined.

In this conneetion, a customer may
simply say that the set “doesn’t work
right” and expect the technician to
guess that the trouble only occurs on
Wednesdays at 6 p.m. and only on one
channel. It would then take a long time
to determine that the “intermittent” is
simply interference from a loeal source,
Even when the set is completely dead
and nothing lights up inside, it helps to
know il this happened after howrs of
plaving, aecomipanied by smoke and
arcing, or if the set has been dead ever
sinee it was transported baek from the
summer vacation home. For this reason
we should always question the set owner
on the following points:

“What is wrong? Sinee when? How
did it happen? On all channels? A1 all
times or only occasionally? Has anyvone
tried to fix it? Who and how?”

Verifying the Complaint: Remember
that the set owner, as a rule, is tech-
nically ignorant and will confuse sueh
troubles as hovizontal and vertical sync
defeets, brightness and contrast, audio
distortion and mistuning, to cite just a
few examples.

ILach complaint must therefore be
verified hefore troubleshooting ean
start. Delects due 1o heat. unauthorized
tampering. eertain intermittents and. of
couise, antenna troubles (it the set is
brought to the shop) will usually take
longer than 30 minutes and will require
more claborate test equipment. In such
instances, the customer should be told
the faets and our rapid TV trouble-
shooting technique can be abandoned.
These few instances are likely to be in-
volved, diflicult, and expensive service
jobs.

B. Loygical Analysis. The amaiteur's
approach to a defeetive TV set will he
to first check and/or replace all tubes
and, if this does not help, to look for
broken wires and burnt resistors. In the
average 16-tube set, the first step alone
will usuaily take up the entire 30-min-
ute period and yet may yield no results.
What also happens occasionally is that
a tube replacement works for a few
hours, and then the trouble oecurs
again. This is due to a part failumre
which, in turn, burns out tubes. A pro-
fessional technician cannot afford such
a waste of time and must therefore pro-
ceed logically, using his knowledge of
TV receciver circuitry to associate the
syvmptoms with the defect.

To facititate a rapid preliminary diag-
nosis, we include the troubleshooting
check list of Table 1. A total of 20 fre-
quent  synmiptoms is  listed here. to-
gether with probable locations of the
defeet and suggestions on how to check
it quickly. Under the column “Probable
Defect Location,” are suggestions as to
which tube replacements should be
attempted.

As a reminder of the functions of the
various tubes of a TV receiver, we also
offer the block diagram of Fig. 1, whicit
is based on a roughly typical receiver.
Remember that many variations are
possible. Older sets still use a separate
sound i.f. scetion (21.25 me.). In many

ELECTRONICS WORLD
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sets, more tubes arec used for the verti-
cal sweep, horizontal sync, sync separa-
tor, video amplifier, and other circuits.
A tube layout diagram of the receiver
should be available to save time in lo-
cating suspected tubes.

Once the symptoms have been veri-
fied, relate them to the particular re-
ceiver section and, if possible, to a par-
ticular stage. For example, if the pic-
ture is too short (Item 19 in the check
list), we know that the defect is most
likely in the wvertical-sweep section. It
could also be the vertical oscillator, out-
put stage, or even the “B+" boost volt-
age. If the oscillator and output stage
are housed in a single tube envelope, re-
placement of that tube will be the first
step. Under “What to Check,” we find a
suggestion to adjust height and linearity
controls. This will be part of the trouble
verification and, if tube replacement
does not remedy the defect, measure-
ment of the voltages in the output sec-
tion will be next. Voltage checks at the
tube socket will show such defects as
open controls or resistors. If voltages
seem correct, it is apparent that more
sophisticated troubleshooting will be re-
quired.

C. Troubleshooting. Once we have de-

1 Set Hand Tools {diagonal pliers, needle-
nose pliers, socket wrenches, screwdrivers,
gas pliers, soldering gun, solder, etc.)

1 Octal Tube Socket Adapter

9-Pin Tube Socket Adapter

7-Pin Tube Socket Adapter

1 Set Alignment Tools

1 Interlock A.C. Cord {cheater)

1 Flashlight

1 Set of Clip Leads

1 V.O.M. or V.T.V.M.

1 High-Voltage Probe for V.Q.M. or V.T.V.M.

1 Adjustable Indoor Antenna

Tube Assortment

1 Isolating Transformer

1 80-pf., 450-volt Electrolytic Capacitor

Assorted Fuses

Contact Cleaner (for tuners and
potentiometers)

Anti-Corona Dope

Table 2. Listed equipment will facili-
tate recommended house-call techniques.

cided where the defect is likely to be
found and how we will attack it, we are
ready to swing into action—but not be-
fore. Instead of blindly changing tubes,
we can now proceed methodically.
\Where a clear-cut symptom points di-
rectly to a particular tube, we will re-
place it; but after the new tube is
plugged in, the d.c. voltages should be
checked. The diagram of Fig. 2 gives
approximate voltages for cach tube in a
typical set. This serves to check that the
defective tube was not damaged by
wrong voltages due to some other de-
fect. On some of the recent models
which use printed wiring, the tube
socket connections are readily acces-
sible. On most older sets, a tube-socket
adapter comes in very handy for check-
ing voltages. (\We have included a set of
adapters in our list of tools, Table 2.)
Watch for transformerless “hot” sets
and use an isolating transformer or
other precautions in such cases.

Also remember that, with the many
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Fig. 2. Normal voltage readings for
type of TV circuit shown in Fig. 1.
User can draw up alternate blocks for
circuit variations, including readings.

AUDIO
0 4220 4120
o

(I
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+90 #i

o8

L)
-4 o © 4 420 HI0 +230
TUNER L.F. VIDEO
0 +120 #120 +120 +120 u‘z)o O 4120 4120 8 +120 4120 O +120 4120 © 4100 +120 ©0T0+20
79 1799179 [
& é o 6 [o] 6 6 ]
-3 e -3 o 4 o -3 o -3 e -3 ° -2
SYNC VERT. SWEEP S
+60 +90 +2s0
9 YT —
6 &6 &6 o & 413
+l6e 4130 -6 o ] -3 ° +3 -0 4450
FLYBACK
POWER SUPPLY HORIZ. OSC.
+210 +150 I_J O +14,000
[ y
DO ROT
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FILTER |==0+250
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possible variations in individual circuits,
corresponding variations would oceur in
the voltage readings. For example, nor-
mal voltages for a tuner using a pentode
r.f. amplifier are shown. If a cascode
r.f. amplifier is used, high “B+ " voltage
{about 250 volts) would appear at the
plate of one triode but approximately
half that value at the plate of the other
triode. If a stacked “B+" supply is not
used. plate voltage of the audio-output
tube may or may not be lower than that
shown, but grid and cathode voltages
will be much closer to ground than
those shown. Some sets will not use
keyed a.g.c. Fig. 2 should therefore be
considered to be not a definitive guide,
but a skeleton aid to which common
variations may be added.

Where the symptoms do not point
clearly to a particular tube or where re-
placement does not help, certain addi-
tional checking is reasonable. Rapid
visual and mechanical inspections are in
order. plus some electrical tests.

In the visual inspection, clear away
dirt and dust and apply some light to
the specific chassis area in which the
suspected section is located. Watch for
such signs as leakage from capacitors,
charred wires, resistors with the color
coding burned off. and the like. Observe
tubes for such internal clues as plates
that get cherry red or the purplish glow
around elements that indicates gas.

During the mechanical inspection,
use an insulated alignment tool or small,
rubber-tipped hammer for gently tap-
ping tubes, connections, wires, and com-
ponents in the suspected area. This
often flushes out breaks or defective
parts that escape visual observation.
Rock each suspected tube gently in its
socket to make sure that trouble is not

www americanradiohistorv. com
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due to something like bad contacts.

As for electrical tests, our limited
time permits only such major checks as
voltage and resistance measurements.
When nothing lights up, resistance
checks of the primary power and the
filament string are the first approach.
When tubes light but neither sound nor
video appears, we will check the various
“B+" voltages and, if there is no “B+,”
resistance checks across the “B4 " will
determine the presence of a short cir-
cuit. The electrolytic capacitors in the
“B+" filter will, of course, at first indi-
cate a short on the ohmmeter, but the
resistance will incrcase as the capaci-
tors are charged up.

Voltage measurements should be
made at the plate, screen, cathode, and
grid of each tube in the suspected
trouble area and the values should be
noted down to permit the technician a
few moments of orderly analysis of
these test results.

While it is not possible to make a
thorough voltage or resistance analysis
in the allotted 30 minutes, certain de-
fects can be determined quickly. By
measuring the voltage at the plate of a
tube and comparing it with the “B+4.)”
we can see at onee how much current
passes through the load resistor and the
tube. If the load resistance is correct
and if “B+" and plate voltage are prac-
tically the same, wvery little current
flows. This means that the tube is cut
off and this, in turn, may be due to an
open circuit in the cathode or some de-
fect in the grid circuit. The audio
limiter. sync clipper, and the a.g.c.
amplifier are intended to work at or
near cut-of*.

Grid bias should not be measured

(Continued on page 87)
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Here are complete
construction details
on a broadcast-band
tuner that features
very low distortion,
that may be added to
your present high
fidelity sound setup.

By JOHN POTTER SHIELDS

MONITOR
QUTPUT

HIGH-QUALITY
T.RF. AM TUNE

Fig. 1. Cirevit diogrom shows use of 2 r.f. stages, infinite-impedance detector,
along with an eptienal tuning indicator. If power requirements can be obtained
from onhother piece of gear, no rectifier or filler are required for the tuner.

CRI
+ Re

¢

r~

Cl

c2

R, Ri—68 vhm, 'y w. res.

R, Rs—22000 ohn_ Yy w. res.

R Ro— 10000 ohm, V5 1. res.

R, ROR R =22 mep., 4 o,

Ry IO H00 0 hirr, ty 10, res.

R 1g— 500,000 okm ondia taper pot

Ry—470,000 akur, ty . res.

Ci, C:, C—3-section vavivble cap,, 365 puf./
sect, with trimmers

Ci ta Co—.J0H pf., 600 v, dise cap.

C—.M5 uf., 6 v dise cap.

res.

36

6Ca
V3
T3 sl \
?r;:‘_
] ::
il
J gy T
17 =
i =
Yl
_______ i
&
] ﬂl’ ouTPUT
=220
Wr
i
Cla = ==

Co,— 0005 1f., 600 v, dise cap,

Cou— A pf,, 600 v paper cup.

11— Shicldrd autenna coil (Miller 4.1,
or rquiv.)

T:, T —Shielded r.f. coil (Miller 41.RF,
or cquiv. )

CR—IN3S-A, or equiv. germaniam diode

J—Phono or mic. jack

Vi U':—6B.16 tube

V—aCf tube

Vi—aF(;8 EMSS tube
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Over-all view of tuner which author in-
stalled in a console radio cabinet with dial.

AM-FDM stereo programs available

and the generally improved guality
of AM transmission, a good-quality AM
tuner is almost a must forr the serious
audiophile. Such a tuner should have
adequate r.f. bandpass characteristics
so as to avoid carrier sideband attenua-
tion, sufficient sensitivity, a low-distor-
tion output at all carrier levels, and
sufficient flexibility to tie in readily with
existing audio gear. The tuner to be
described was developed by the author
with the above requirements in mind
and is capable of excellent performance
coupled with case of construction and
aligmment.

Figures 1 and 2 show schematics of
the complete tuner. It was decided to
use a two-stage t.r.f. amplifier driving
a low-distortion detector rather than
the more conventional superhet ar-
rangement, in order to easily obtain the
wide bandpass characteristics. While it
is quite possible to design a broadband
superhet, it is not quite so simple for
the experimenter to obtain and adjust
i.f. transformers with the necessary
broadband characteristics. Atthough
“swamping resistors” may be shunted
across the i.f. transformer windings to
reduce their effective “Q’', the stage
gain is then reduced. This often re-
quires an addilional stage of amplifica-
tion. Also. the tr.f. circuitry is more
ceonomical of parts; requiring no con-
verter stage, and the alignment is ex-
tremely simple.

WITH the ever-increasing number of

Circuit Description

Signals arriving at the antenna ter-
minal are coupled by the antenna trans-
former. 7. to the control grid of the
first r.[. amplifier, V,. The first section
of the tuning capacitor, C,, in conjunc-
tion with the secondary of 7,, select the
desired frequency. The signal is ampli-
fied by V, and applied across the pri-
mary of the r.f. transformer T. The
secondary of T, is tuned to the operat-
ing frequency by the second section of

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

the tuning capacitor, Cs and thc signal
is applicd to the control grid of the sec-
ond r.[. amplifier stage, V. The signal
is further amplified by V. and applied to
the primary of the next r.f. transformer,
T.. The r.I. signal developed across the
secondary of this transformer, tuned by
the third section of the tuning capacitor,
C.. is applied to the detector stage.
Considerable thought was given as to
the proper type of detector to use with
this tuner and it was finally decided to
us¢ the infinite-impedence detector for
several reasons. First, unlike the diode
detector which requires eight to ten
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R — 22,000 ahm, Yy w. res.

Ro—170,000 ohm, Vs 1. res.

Rou—H470 ohm, I w0, res.

Ri—680 ohm, 2 w. res.

R —2200 ohm, V4 . res.

Cr, Cr-—20pf,, 150 v, elec. cap.

Cray Crm—A0uf. /0., 250 v, elee. cap.

Cr—. I uf,, 600 v, paper cap.

Cu—00] pf., 600 v, disc cap.

T Power/isolation transformer, 12§ v. G
50 ma., 6.3 v. @ 2 amp. {Staucor PP 1-842],
or equiv.}

& Soposot. switch on Ry

SR SR:—65 ma. seleninu rectifier

Vi—12AU7 tube

Fig. 2. Optional power supply and output
stage required to drive monitor speaker.

volts of r.f. input for an output of rea-
sonably low distortion, the infinite-im-
pedence detector provides an extremely
low-distortion output for any given r.I.
input voltage. This is due to the large
amount of negalive [eedback provided
by its large cathode resistor. Second, the
effcctive output impedence of the infi-
nite-impedence detector is considerably
lower than that of a conventional diode
detector. This allows a reasonable
length of shielded cable to be run from
the detector output to the amplifier in-
put without appreciable attenuation of
the higher frequencies,

The infinite-impedence detector has
one distinct disadvantage however: it
does not provide a convenient d.c. out-
put voltage proportional to the carrier
level which can be used for a.g.c. control
purposes. To solve this problem, a sep-
arate diode a.g.c. rectifier is used, con-
sisting of CR, plus its associated filter
nel\\'m'k. Rh, Ru, Rm. C|. and Cb- A 6FG6
tuning indicator is tied into the a.g.c.
bus to indicate proper station tuning.
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This gives a much better indication than
the older indicator types, such as the
6E5. 6U3, cte.

The tuner is provided with two out-
puts: one dircctly from the infinite-im-
pedence detector and a “monitor” out-
put, which provides sufficient signal to
drive a speaker at modest volume. This
“monitor’” output is supplied by a two-
stage I*C-coupled amplifier consisting
of both sections of V:, which receives its
signal from the output of the detector
vie the volume control, R,.. The volume
control is so connected that it does not
affect the detector output. No output
transformer was provided due to chassis
space limitations, but any inexpensive
universal output transformer with a pri-
mary impedence of around 6000 ohms
can be used. Note that the teads {rom
the tuncr to the monitor speaker's
transformer are “hot,” so be careflul.

The power supply is conventional,
consisting of the isolation/power trans-
former, T, feeding a voltage-doubler
rectifier setup using a pair of selenium
rectifiers, SE, and SE.. A pi-section RC
filter smooths the output from the rec-
tifiers.

If the constructor has another power
supply available, or can get the volt-
ages needed [rom other equipment,
then it will not be necessary to build
the rectifier circuit shown in Fig. 2.
Just be sure the external supply can
deliver at least 1'; amps, at 6.3 volts
for the heaters and about 50 ma. at
250 volts for the plates. Also, il a nion-
itor speaker is not needed, then the
circuit with V. will not be necessary.
The output at J, is then fed directly to
the hi-fi preamp or amplifier. Output
may also be taken at point A il control
of volume is needed.

Construction

The author built the tuner on a
standard 7" x 9" x 2" aluminum chas-
sis. No [ront panel or calibrated dial is
shown in the photos as the tuner was
installed in an old console cabinet which
had an existing dial. The 6FG6 tuning

indicator socket was mounted on a
small aluminum angle bracket which
was screwcd to the inside of the cabi-
net’s front pancl. Standard shaft cx-
tensions werc used on the tuning capac-
itor and volume control shafts to
lengthen them sufficiently to fit through
the rather thick pancl. (The two knobs
shown in the photos were used only to
“doll up” the tuner when its picture
was being taken.)

Alignment

As mentioned earlier, this tuner is
a breeze to align. If you wish, you can
align the tuner by means of a standard
broadeast station signal although of
course the use of a signal generator
is to be preferred, If alignment by
means ol a broadcast station signal is
to be used, select a station around 1400
to 1600 ke, and peak all three tuning
capacitor trimmers for maximum sig-
nal output by ear or as indicated on
the tuning indicator or a v.t.v.m. con-
nected between the a.g.e. bus and
ground, It is best to rock the tuning
capacitor slightly as the trimmers are
being peaked for maximum output.
Now, select a station around 500 to
600 ke, and repeat this process. You
may find that the trimmer settings are
slightly different at the low frequency
end of the band and it is therefore best
to average out the high- and low-[re-
quency trimimer settings.

Il a signal generator is used in align-
ment, the low, middle, and high [re-
quency settings of the band should be
checked and the trimmers adjusted for
nearly constant output over the entire
band.

Well. that's the story on the little
tuner. I'm sure you will be more than
pleased with its performance. By the
way, I think you will be more than a
little surprised at how clean those few
tenths of a watt [rom the monitor out-
put will sound when fed into a decent
transformer and speaker, or how fine
the unit sounds when played through
your hi-fi system. B~

Under side of the chassis. Wiring need not be crowded as there is adequate space,
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By R. A. LEBOWITZ and R. M. SONKIN

Construction of a one-transistor
measure engine speed, point dwell,

transistor instrument that is capable

of measuring engine speed, distribu-
tor contact-point dwell, and battery
voltage. It needs no cxternal power
source and will operate on either 6- or
12-volt systems. It can be included in a
permanent dashboard installation or
used as a portable service instrument.

This small device can provide the user
valuable information on the condition
of the automobile electrical systemn. It
can, for example, detect: 1. malfunc-
tioning or worn spark plugs; 2. worn or
incorrectly set distributor points; 3. mal-
adjustment of the voltage regulator; 4.
defective generator; and 5. shorted,
weak, o1 overcharged battery.

The three functions (rpm, dwell, bat-
tery voltage) are individually selected
by a rotary switch. The tachometer or
rpm function needs little deseription. It
measures engine speed in revolutions
per minuie (rpm). The maximum rpm
reading can be adjusted by means of a
calibrating control. This maximum
value can be set for 5000 rpm for in-
stallation in American ears and for 8000
rpm for use in foreign cars or for service
worlk.

The dwell function measures the time
that the points are closed relative to the
entire ignition cycle, Fig. 1 will be used
to illustrate the ciwell angle in further
detail. Fig. 1A is the schematic of the
ignition system of an automobile while
Fig. 1B is the waveform appearing at
the points. The ratio T\/T., cxpressed as
a percentage. is indicated directly on the
dwell meter. To express this percentage

THIS article describes a simple, one-
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Simple Electmmc Engine Analyzer

in terms of angle, the following con-
stants of proportionality apply: 4-cvlin-
der engine-—-%:; dwell x 90 = degrees
dwell; 6-cylinder engine-—% dwell x 60
degrees dwell; and 8-cylinder engine
- dwell x 45 degrees dwell.
As shown in Fig. 2, there are two

scales for percentage dwell. The top
|GNITION coin FOINTS
-
POINTS
’h("w— CLOSE
—Enb omrs
el wtl‘1u£ =
:
159- 1! f——1e ——
1a) (8)
fig. 1. The basic ignition system of a

car, and the waveform at the car’s points.

fig. 2. The new meter scales used by the
authors. The top scale indicates engine
speed, the next two scales indicate dwell
per-cent for cars with either a negative
or a positive ground system, and the bottom
scale indicates the voltage of the battery.

o —

www americanradiohistorv. com

instrument that will
and battery voltage.

scale is for an automobile with its nega-
tive battery terminal grounded; the bot-
tom for a positive terminal ground. The
importance of proper dwell setting can-
not be overemphasized; factory service
manuals specifly dwell to within * 2
degrees.

The final function is that of a battery
voltmeter. This serves to indicate the
condition of the battery and of its charg-
ing apparatus.

Principles of Operation

Fig. 3 will help to illustrate the opera-
tion of the tachometer circuit. When
the points are open, transistor V, will
be conducting on an automobile with a
positive ground (negative voltage ap-
plied to the transistor base) and cut off
on one with a negative ground (positive
voltage applied to the transistor base).
When the points are in the condition to
produce conduction in V,, the applied
battery voltage causes suflicient base
current to flow to make V, fully con-
ducting. The rise and fall of current
between conducting and cut-off states is
almost instantaneous. hence V. aets as
if it were a switeh that turns the eurrent
in B, and R. on and off. This produces
a square wave of voltage across both
portions of the potentiometer.

\When the transistor is cut off, capaci-
tor C charges through R, CR,, and the
indicating meter, M, The time constant
of this charging circuit is small so that
only a sharp pulse of current flows. The
diode, CR., is connected in the circuit in
such a manner as to prevent the current
from flowing in it when C is charging.

ELECTRONICS WORLD
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When the transistor conducts, the volt-
age at the junction of K, and K. drops
(becomes less negative) and C  dis-
charges through vV, R, R, and CR.. The
diodes in the input basc circuit of the
transistor (CR. and CR, in Fig. 5) pass
a negative-voltage pulse to the base but
block a positive-voltage pulse, The di-
odes are used to protect the transistor
from high-voltage input spikes. If a
higher-back-voltage diode is available, it
can he installed in place of the 1N34 for
CR.. Under these conditions, CR, would
not be needed.

The number of pulses flowing through
the meter per unit of time is propor-
tional to the speed of the engine. The
panel meter reading is proportional to
the average direct current f{lowing
through it which is, in turn, proportional
to the number of pulses flowing in it
per unit of time and thus to engine
speed.

Fig. 4 will help to illustrate the opera-
tion of the dwell-angle circuit, The base-
to-emitter voltage tends to remain con-
stant when a transistor is conducting. It
is approximately 0.3 volt for german-
ium. Thus the current through the
meler in Fig. 4 remains constant when
the transistor conducts and is zero when
it is cut off, The meter reads the aver-
age current flowing over both states.

On an ignition system with a positive
ground, the current flows when the
points are open and thus the average
meter current is inversely proportional
to dwell angle, The longer the points
are open, the greater proportion of the
time that the current flows and thus the
higher the meter reading. Under these
conditions, the dwell time (during which
the points are closed) is low,

On a negatively grounded system the
current flows when the points are closed
and the current is directly proportional
to the dwell angle.

The battery voltmeter consists of a
resistance in series with the milliam-
meter connected across the battery ter-
minals.

Construction

The layout and construction of the
unit are not critical. Fig. 5 is the com-
plete schematic of the unit. Transistor
V. can be practically any audio or gen-
eral-purpose p-n-p germanium (ransis-
tor. A Motorola 2N633 and a Teras In-
struments 2N367 were used in the units
constructed by the authors. The com-
ponents may be laid out on a phenolic

The entire circuit

meter. New scales have been drawn for the face of the meter.

is built within o housing that fits the

F ¢ +LAcCRI
R2% ] N
¢
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£
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vl
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POINTS Ré

<Ak

Fig. 3. Partial schematic of the analyzer,
whose complete circuit is shown in Fig. 5,
illustrating the engine-speed function,

POINTS

I

R4 Vi

Fig. 4. This partial sthematic shows the
operation of the dwell-angle function,

-0
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YOLTS
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Fig. 5. Complete circuit diogram and
parts values for the engine onalyzer.

board and then mounted onto the meter
case, as shown in the photographs. An-
other idea would be to buy a [our-pole,
triple-throw rotary switch and mount
all components, except the potentiome-
ters, on the unused terminals. Three
wires are brought out to the rear of the
unit., These wires are connected to the
plus and minus battery terminals and to
the primary terminal of the distributor.
The 1-ma. meter should be of the low-
resistance type, approximately 100
ohms.

To make the instrument useful with
engines of various numbers of cylinders,
the meter is calibrated in per-cent dwell
instead of angle of dwell, Per-cent dwell
can be corrected to angle by use of the
formulas given earlier. If the unit is
made for dashboard use, it can be cali-
brated directly in dwell angle for the
specific engine.
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The rpm circuit is the only one that
requires auxiliary equipment for cali-
bration. Obtain one of the following
pieces of test equipment and connect it
as required: 1. a calibrated mechanical
or clectrical tachometer, connected as
specified in the instruction manual; 2.
an oscilloscope with a ealibrated sweep
speed, connected hetween the distribu-
tor primary terminal and ground (ob-
tain the sync signal from the same
point); or 3. a Strobotac with its beam
flashed upon the fan-belt pulley of the
engine,

Connect the proper wires from the
engine analyzer to the plus and minus
battery terminals and to the disiributor
primary terminal. Rev up the engine to
full speed, measure the speed by means
of the auxiliary speed indicator (tach,
scope, or strobe} and adjust potentiome-
ter R\-R. until the engine analyzer reads
correctly.

The Strobotac and auxiliary tachom-
eter are direct-reading in rpm. but the
oscilloscope reads period or time direct-
ly rather than rpm and its dial indica-
tion must be converted to rpm. Adjust
the oscilloscope dials to obtain one or
two full ignition cycles on the scope
screen and measure the cycle period.
The following equation gives the rela-
tion hetween period and rpm for various
engines:

N 120
TP = eriod Gin sec.) x no., of culinders

If no auxiliary tachometer or oscillo-
scope is available, it is possible to calcu-
late the rpm portion of the engine an-
alyzer if a manual shift automobile is
used. The engine speed can be calculated
back from the automobile speed through
the various gear ratios between the rear
wheels and the engine crankshaft.

The voltmeter circuit requires no
calibration since a 1 per-cent resistor is
used for R..

The dwell-circuit calibration is quite
simple. The switch is thrown to “dwell”
position and the engine is cranked in
short bursts until the meter reads up-
scale with the engine stopped. R. is then
adjusted for full-scale reading on the
meter.

A pair of these units have been in use
in the authors’ automobiles for over
10,000 miles and have operated perfectly
during this period. During a cross-coun-
try trip improperly operating points
were discovered and replaced before a
breakdown occurred.

In this model, oll the components have been mounted on small
metal brackets that are secured to the meter’s binding posts.
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, Case histories shed light
on

the strange causes
and cures involved with
AM, FM, and TV reception.

Interference Tough Dogs by GEORGE . OBERTO

variety of AM broadcast, short-

wave, FM, TV, and other services
in simultaneous operation today, diffi-
culties due to interference have corre-
spondingly increased. Although these
many signals are carefully separated
from each other so that they will not
interact during transmission, there are
numerous outside factors and condi-
tions that will bring them into conflict,
and these factors are seldom obvious.
As a result, cases of interference tend
to be tough dogs-—the bane of the tech-
nician's existence.

No matter how diflicult it may seem
to meet these troubles, a cure is usually
found if logic, past experience, theory,
and careful observation are used to full
effectiveness. However, there is such
great diversity in causes and the ways
of tracking them down that it is difficult
to formulate a single troubleshooting
technique. Perhaps more can be learned
from evaluating individual case his-
tories and noting how they were re-
solved.

WITH THE increasing number and

AM Broadcast

Some of the most commonly en-
countered interference problems involve
broadcast radios. One that at first ap-
pears somewhat puzzling has been ob-
served more than once on all types of
radios, whether they use power trans-
formers or are of the a.c.-d.c. type:
automobile-ignition noise oc¢curs on
home AM reception. This can happen
every time traflic passes through the
street on which the receiver is located.
Although ignition interference occurs
over a broad range of frequencies, it is
generally heavy enough to give trouble
in the v.h.f. range—FM and TV-—but
not to broadcast receivers that are at
a reasonable distance from the inter-
ference source.

When it does appear with AM signals,
the likelihood is that spurious, high-fre-
quency signals are being developed in
the receiver’s oscillator-converter stage.
Parasitic oscillation generated here may
be in the v.h.f. range. and ignition inter-
ference may react with this oscillation.
This spurious signal then beats with the
other signals present in the converter,
and the interference is thus transferred
to the desired signal.

The solution involves suppression of
the parasitics. Low-ohmage resistors in

40

the grids of the converter stage will do
the job. As shown in Fig. 1, a 47-ohm
carbon resistor in series with the signal
grid and another in series with the os-
cillator grid will do the job. Make con-
nections close to the tube socket using
short leads.

An unusual problem was encountered
on an old (1939 vintage) set, which was
otherwise operating well. A loud hum
was riding through on all stations, but
it was tunable. The hum disappeared
whenever the radio was not set to re-
ceive a transmission. This radio did not
have a built-in antenna, relying on an
outside installation. A similar trouble
could develop on any set, regardless of
age, that uses an outdoor antenna. That
the latter was involved became evident
when the radio was checked in the shop;
it had to be returned to its original loca-
tion and original antenna for the symp-
tom to appear.

An inspection revealed that the an-
tenna system was in poor shape, with
most connections badly corroded, in-
cluding those to the ground rod. The
lightning arrestor was almost shorted
out. The arrestor was replaced and all
connections were cleaned up. This elim-
inated the symptom.

What was happening was that the
external ground, to which the chassis
was connected, was making poor con-
tact. The small 60-cycle current passing
through the bypass capacitors across
the a.c, line (Fig, 2) was therefore go-
ing to external ground through another
path; the antenna system and the faulty

Fig. 1. Suppressor resistors (47 ohms)
stop symptoms due to local porasitics.
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lightning arrestor. The latter, acting
like a rectifier, mixed the 60-cycle sig-
nal with the incoming broadcast signal,
resulting in hum. The hum path is
shown in heavy lines.

It is not unusual to get an interfering
short-wave transmission on local broad-
east-band reception. A common head-
ache of this kind occurs when a specific
out-of-band station booms in on a spe-
cifie, regular AM station. Reception on
the latter becomes impossible whenever
the interfering transmission is active.

Tracing signal in a set afflicted with
this difficulty may show that the condi-
tion exists as far back as the converter
stage. The strong, local, interfering sig-
nal will force its way in through the
signal grid, although the latter is tuned
only to the desired station. Since the
oscillator, in addition to its fundamental
frequency, is generating many higher
harmonics, the interfering signal evi-
dently beats with one of these har-
monics to produce a beat at or near the
intermediate frequency. This signal is
then passed on through the i.f. section
along with the desired one.

The cure is to block the interfering
signal before it can get far enough to
do the damage. A high-C, parallel trap
is installed, as shown in heavy lines in
Fig. 3, in series with the signal grid.
This trap is tuned to the frequency of
the interfering signal.

To find the proper frequency, a sepa-
rate short-wave receiver can be used to
identify the interfering signal. Most
problems of this sort involve signals in
the range from 1.8 to 6 mc., with the
75-meter voice and 80-meter code bands
possible troublemakers.

A fixed mica capacitor, 140 puf., is
used in conjunction with an adjustable
inductance. The latter can he made up
from a small, slug-tuned coil form, like
the National XR-50. About 50 or 60
turns of #22 enamel wire will permit
the coil to be tuned to trap out fre-
quencies in the range from 3.5 to 4 me.
Peel off turns for higher frequencies
and add turns for lower frequencies.

Entry through Audio Stages

When sets suffer from interference
that is evident no matter where the
tuning dial is set, the unwanted signal
may be entering through the i.f. system
but is most likely getting into one of
the audio stages directly. The interfer-
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ine sienal may be of any frequency. The
r.f. signal is usually picked up in the
grid circuit of an audio stage. detected
by some non-linearity in that stage. and
amplified. This symptom obviously is
not confined to receiving equipment; it
could occur in a hi-fi amplifier or any
other device that uses audio amplifica-
tion.

The cure is to bypass or filter out the
interfering signal at the point of entry.
It is possible to use signal-tracing tech-
niques 1o determine this point, but it is
usually safe to apply the remedy to the
first stage of audio amplification. If in-
lerference is reduced but still persists,
other lIow-level, high-gain audio stages
may he given the same treatment. Sev-
eral ways ol doing this are shown in
Fig. 4.

For simple broadcast radios, the filter
shown in heavy lines in Fig. 4A should
be satisfactory. This will provide some
roll-off of the higher audio fiequencies,
but not enough to make a difference on
AM. In hi-fi systems, an 1r.f. choke in
scries with the tube's grid (2.5 milli-
henrys, Fig. 4B) should do the job with-
out deteriorating the higher audio Ire-
quencies. Sometimes there is not sufli-
cient room to accommodate the installa-
tion of this addition. In that case, a
47,000-ohm resistor (Fig. 4C), which is
smaller, may do the trick.

Short-Wave Reception

Interference to reception on short-
wave sets, most often from lower-fre-
quency signals like AM broadcasts, is
not at all unusual, What's more, this
may occur on anything from a simple
sct of the type used by a lavman 1o an
expensive  communications  receiver.
Often it is not the receiver itself that
is at fault,

In one case, a high-priced communi-
cations receciver suffered from heavy,
broadcast-band interference in the
range from 1.8 to 6 mc. It was first
thought that the AM broadcaster was
at  fault; however, no interference
showed up at all on the troubled set
when it was checked in the shop, located
just a few blocks up the street f[rom the
customer’'s home. The owner's antenna
system was checlked for deterioration or
evidence of other defects, but none were
found. A substitute antenna was tried
anvhow, hut without success. Next
wave traps were tried, but agiin to no
avail,

Finally a portable short-wave re-
ceiver was used as an interference
probe. It was tuned 1o the points in the
range [rom 1.8 to 6 mc, where the un-
wanted signals were noted to be coming
in and moved about throughout the vi-
cinity of the customer’s home. A spot
was finally found where the interfer-
ence seemed to be worst, This also hap-
pened to bhe the point at which tele-
phone lines led into the house.

The telephone service box, mounted
on the outside of the house, was checked.

All connections looked dirty, with
fraying evident on the wires. When the
lightning-arrestor section was discon-
nccted, by removing the two carbon
elements, the interference disappeared
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altogether. Actually, handling this pro-
perty is outside the province of the
service technician, so the results of the
cheek were passed along to the tocal
telephone company. A telephone repair-
man promptly went over the whole in-
stallation, putting things hack in good
shape. This resulted in a permanent
cure.

Fvidently the lightning arrestor, par-
ticularly the two carbon blocks, wuas
acting as a rectifier or non-tinear de-
vice. Incoming, strong signals [rom
ncarby Dbroadeast stations that wcere
reaching this device were converted to
spurious sccondary signals. probably
higher harmonies that fell in the short-
wave band. These signals were heing
radiated well enough to be cffective for
a radius of a hundred feet or more.

The telephone problem calls to mind
another unusual one involving a cus-
tomer who was an enthusiastic experi-
menter. He brought a small, all-wave
receiver into the shop with the com-
plaint that there were severe whistlcs
on the broadcast band as well as inter-
ference by AM hroadcasts on short-
wave reception,

Alter a complete check, which did not
locate the fault, the set wus returned to
its owner. At this time, quite by coinci-
dence. it was learned that he was work-
ing on a new crystal receiver with a
transistorized audio amplifier. When
the outside antenna that was being used
with this experimental unit was dis-
connected, the trouble cleared up com-
pletely. The customer was simply in-
structed to switch out the crystal set's
antenna when listening lo his all-wave
receiver. He was also strongly advised
to check with his close neighbors to
make certain that he wasn’'t hothering
any of them.

When lower-frequency signals inter-
fere with short-wave reception, it is not
always because some oulside ageney is
altering the [requency of the original,

Fig. 2. Sneak earth-ground path theavy
linesl, set wp by corrosion of outside
anlenna, taused tunoble hum meodulation,
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interfering signal. Oficn the original
signal enters through the antenna and
causes havoc in some other way. Traps
for various conditions and circuit con-
figurations are shown in Fig. 5.

In some cases, the interiering signal
is the same as the i.f. of the short-wave
recciver, Many scts of the latter type
use more than one i.f, and the higher
one may fall in the broadcast band. In
such cases, a series wave trap connected
as shown by heavy lines in Fig. 5A and
tuned to the intermcdiate frequency
should be a satisfactory cure.

Often the strong, local AM broadcast
signat enters through the antenna, but
overloads the [ront end so that spurious
signals of other frcquencies are gen-
erated. The cure may still be obtained
by trapping out directly the funda-
mental of the interfering signal. It may
be necessary to use a combination of
series and parallel wave traps for effec-
tive rrejection, as shown in Fig. 5B. The
combination to the left is used in con-
junction with single-wire or unbalanced
antcnna-input systems, The configura-
tion to the right, in which the eclements
ol cach trap are split up. is used with
balanced antenna inputs.

Since all elemcnts in each trap are
adjustable, values forr capacitance and
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Fig. 3. A trap tuned to the undesired
signal in the first-stage grid blocks in-
terference entering through the antenna.

inductance can be quite broad. Trim-
mers that will tune fvom about 100 to
580 upf. may be uscd for capacitors Ci,
C.. C... Cu, C... and C... Ferrite loop
antennas, like Millier 2002, may be used
as the inductors.

All traps are tuned to the frequency
of the interfering signal. The configura-
tions of Fig. 513 are also useful in a
slightly more complicated type of situa-
tion. Sometimes more than one hroad-
cast signal is giving trouble. Whete two
are involved, it is often possible to tune
the series trap to one and the parallel
trap to the other to achieve adequate
rejection of hoth,

FM Reception

A common source for interfering sig-
nals that intrude on FM recception is a
TV transmission, usually on the lower
v.h.f. band, or a TV receiver tuned to
such a signal. One intercsting case in-
volved an expensive combination that
included AM, FM, TV. and a phono-
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graph. Reception on several of the local
FM stations was being ruined by the
same interference source, which was
evident as a buzzing sound accompanied
by a distinguishable voice signal. It was
not too difficult to identify the ultimate
origin of the unwanted sound; it was
recognized as audio from the local TV
station on channel 6, only two miles
away.

After considerable checking, it was
noted that the r.[. stage of the FM sec-
tion was broadly tuned, so much so thit
it did not adequately reject the strong
TV sound transmission, just below the
FM band (87.75 mc.), which was over-
loading the front end. Further investi-
gation showed that the same antenna
was being used for both TV and FM re-
ception—a single-bay conical pointed
right at channel 6—and it was doing the
dirty work, The cure proved casier than
finding the trouble. A little careful re-
orientation of the antenna cleared up
the interference. Although it was ro-
tated so that it no longer faced the TV
transmitter squarely, there was no de-
terioration of reception on this nearby
channel.

Another case involved teletypewriter
interference on a v.h.f. police-alarm set,
which occurred throughout the received
band. Since the set used a conventional
10.7-me. if. and teletypewriter gear
operates close to this frequency, the
cause was casy to loealize: entrance
was by radiation directly into the if.
system. The interesiing point is that
the cure was also casy. Such measures
as trapping and shiclding might prove
effective—but why use an elaborate
technique when a simple one will serve?
A slight re-alignment of the receiver to
shift the intermediate frequency a little
way from the interfering signal tuned
out the latter with no impairment in
reception. There is no sense in turning
a difficulty like this into a tough dog—
and some tough dogs are made, not
born.

A portable AM-FM transistorized
radio was brought into the shop with
the complaint of a heavy hum or buz-
zing sound interfering with receplion
of the favorite FM station. As happens
frequently. the symptom did not occur
at all in the shop. Further checking in
the customer’s apartment was needed.
but this was hampered by the fact that
the interference occurred only inteirmit-
tently. After several repeat visits to the
apartment, the service technician ar-
rived when the set was acting up.

Since the receiver was a portable, it
wis used direetly as the interference
probe, It was noticed that the symptom
was at its worst when the east wall of
the customer's apartment was ap-
proached. An investigation of the neigh-
hor's adjoining apartment revealed a
21-inch'I'V set was located right against
the wall, on the other side, and inter-
fevence occurred only when the TV
was turned on.

The TV receiver's horizontal-out put
amplifier was the culprit. This is a fa-
miliar situation with respect to inter-
ference on AM reception. but here is
evidence that it can occur on FM too.
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Fig. 5. Wave traps for short-wave sets:
a single (A} series trap aond combination
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‘The most important step in effecting
a cure was oblaining the cooperation of
the neighbor. With his consent. a mag-
net was installed on the hovizontal-out-
put tube to eliminate Barkhausen oscil-
lations, horizontal controls were re-ad-
justed, and the 300-ohm line inside the
cabinet was re-dressed away from the
horizontal circuit on the chassis.

A TVI Problem

An unusual and puzzling problem in
interference on a TV set was encoun-
tered during a house call last spring.

wvatikamericanradiohistorv. com

The unit, a 21-inch console, exhibited
severe cross-hateh interference at times
on transmissions [rom the local channel
6. Since the problem was confined to the
customer’s home, it was thought that
perhaps something inside the set itself
was oscillating or that re-alignment
might be nceded. However, later on, the
owner's 17-vear-old son remarked that
there was a ham operator living next
door and wondered whether the latter
could have anything to do with the
problem.

The ham. a young fellow, was very
cooperative. He permitted a portable
TV set to be brought into his place as a
probe and switched his transmitter to
all ham bands during the process. Not
a trace of interference could be induced
on either the probing portable or the
consote next door. This possibility was
abandoned and we returned to the home
of the TV owner.

Almost at once, the interference re-
turned. Acting strictly on a hunch, we
made a return visit to the ham. His
transmitter was turned off. but his com-
munications receiver was on and tuned
to a rock-and-roll broadcast on a local
station operating on 1480 ke. When the
portable TV probe was turned on in his
home, the interference was clearly evi-
dent on this set. and the interference
disappeared as soon as the communica-
tions receiver was turned off.

The amateur was using his 75-meter
dipole as a receiving antenna for the
communications receiver. \When he
tuned to any station other than the one
on 1480 kec.. the interference disap-
peared. When he was tuned to 1480 ke.
but disconnected the dipole, the symp-
tom also vanished. The cure was
achieved when the ham agreed 1o switch
in a shorter antenna for listening to the
offending station, This also cleared up
the problem.

What in blue blazes was happening?
Why? How? With a mutually satisfac-
tory solution alicady achieved on a
practical basis. it was not possible to in-
vestigate further at the inconvenience
of the people involved. However, one
may speculate on possibilities. The di-
pole was obviously radiating some sig-
nal that wound up causing the inter-
ference. in one way or another, Was it
heing overloaded and re-radiating some
high harmonic of the yeceived 1480-ke.
signal? It would take at least the 55th
harmonie of this transmission to fall
into the bandwidth of channel 6 direct-
ly. However, the dipole was pointed
right at the troublesomie AM station,
which was only half a mile away, Per-
haps the antenna, in conjunction with
componenls in the input circuit of the
receiver. set up a tuned circuit that was
heing forced into oscillation at some
other frequency. Perhaps the local oscil-
laton was in some way involved,

The many possibilities serve to illus-
trate the complex nature of interfer-
ence problems, particularly where tele-
vision is involved. This is a matter that
cannot be covercd bricfly, as onec part
of a broad article. It merits a separate
treatment. and perhaps it can be cov-
ered in a later article. 30
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and tones recognizable to the eyc

can be produced with remarkable
fidelity on a color-TV receiver, this is
achieved with no more than three pri-
mary color sources. These are obtained
by precisely aiming the heams from
three electron guns in the neck of the
color CRT so that each can excite only
one of the three color phosphors de-
posited on the face of the tube. The
three-gun assembly appears diagonally
across this month’s cover.

To obtain the high degree of color
fideiity that is possible, the receiver
must be adjusted carelully, as is being
done by the technician in the lower,
right-hand corner of the cover, Fortu-
nately. he does not have to check all
possible color combinations. which are
infinite. He is asswred that the set will
do its job faithfully il he knows that
the three primaries are balanced out
in a given way. He can determine
whether this balance exists, orr adjust
for it. simply with reference to a few
colors that may be casily recognized
and identified. The reference colors will
generally he among those in the cover’s
background.

However, as produced by such con-
ventional color gencrators as the RCA
WI-61A being used by this technician,
the comparison colors appear as sepa-
rate stripes rather than blocks,

ALTHOUGH all color combinations

Fig. Y. The basic colors, including
black and white, with the electron guns
that must be emitting to produce them.
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Fig. 2. The triple-gun assembly used in
the neck of modern color picture tubes,

The electron gun on the cover is an
assembly of three electrostatic-focus
guns spaced 120 degrees apart when
viewed head-on through the circular
getter ring. The latter is identified at
the top of Fig. 2. Although these guns
appear to he parallel, cach is tilted
slightly inmwvard toward the top, so that
lines drawn from them would even-
tually converge at a single point. This
point is actually slightly before the
phosphor-coated faceplate of the tube.
As a result, the three heams strike the
faceplate at three separate but closely
spaced points that form a tiny triangle.
A shadow mask. covered with many
minute, accurately placed holes, is lo-
cated between the faceplate and the
gun assembly, but closer to the face-
plate to assure that each bhcam pro-

www.americanradiohistorv.com

duces the appropriate primary color.

In a black-and-white picture tube, a
single phosphor is used, and it is coated
on the inside of the faceplate in a uni-
form film. A color CRT uses three
phosphors, each of which will glow in a
different primary color when excited.
These are deposited, not as three scpa-
rate films. but in a regular pattern of
tiny dots covering the entire faceplate.
The pattern consists of a series of tri-
angles. each made up of three phosphor
dots closely spaced to mateh the points
at which the beams from the three guns
will strike.

The radial-converging pole pieces of
Fig. 2. onc on each gun. are “aiming”’
devices. They are used to provide indi-
vidual convergence control of each elec-
tron beam radially, Supplemental.
horizontal contro! of the three beams is
providec by the lateral-converging pole
pieces. For the rest. design ol cach gun
is quite similar to that of the single
guns used in many monochrome picture
tubes. The red, green, and blue guns are
identified on the cover. The individual
clectron heams they produce speed
screen-ward through the corresponding
exit apertures.

All shades of white. gray, and black,
as well as all colors, are obtained by
controlling the relative intensities of
the red. blue. and green beams, which

(Continued on page 121)

Fig. 3. RCA WR-64A generotor produces
color-bar, dot, or crosshatch patterns,
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ADJUSTING

Fig. 1. Motorola's
“Private Line" vehic-
vlar 2-way radio, one
of the Motrac series,

COMMUNICATIONS
TRANSMITTERS

way radio equipment it is necessary

that the electronic technician be ca-
pable of tuning transmitters, This
knowledge is required in order to pass
the radiotelephone license examination.
Only a holder of a second-class radio-
telephone license or better is permitted
by the FCC to measure transmitter
power, frequency, and modulation
levels., In our previous article (March
issue) we considered, in a general way,
the steps involved in tuning the r.[. sec-
tion of a transmitier. Let us now be
more specific and follow the procedure
recommended for commercial trans-
mitters.

A Motorolu mobile FM two-way radio
unit is shown in Fig. 1. The schematic
of the r.f. and modulator sections of the
transmitter is shown in Fig. 2. The
transmitter consists of a crystal oscil-
lator, two doublers, a tripler, and a final
power amplifier. Crystal [requencies
fall into the range hetween 2.083 and
4.16 mc., and are multiplied by a factor
of 12, The outpul frequency of the
doubler-driver is somewhere in the 25

IN ORDER to properly service two-

PART 2

By EDWARD M. NOLL

How r.f. tuning is done

on a specific unit, and

how audio level is set

to avoid overmodulation.

1o 50 mc. band as a function ol the crys-
tal oscillator frequency. The power
amplifier increases the FM-modulated
signal to 30 or 50 watts as a function of
the particular assignment. The output
ol the transmitter is coupled 1o the an-
tenna system through a harmonic filter,
Zw. An antenna change-over relay
switches the antenna [rom receiver to
transmitter.

The output of the crystal oscillator is
phase mocdulated by the voice-liequency
components, The grid of the modulator
is supplied with audio signal from a
transistor audio amplifier and a clipper
whose function is to limit modulation

[FD  _refmeQuour MODUL ATOR DOUBLER
vIO! 2-FREQ SULF VIO2- A vi02-8
/2 TOEO 172 T060
. 1 v
wo g e
Y ienz o m
— D
= lsoo Asr

peaks. By doing so a high average devia-
tion can be obtained without exceeding
1004 mocdulation on pealts, The level of
the modulating audio is set by the IDC
control,

Two crystal oscillators are employved
to permit two-channel operation ol the
transmitter. A frequency control, ca-
pacitor Cy,, or C,, is associated with
cach crystal. One of the first steps in
tuning a transmitter is usually to set
the oscillator to its precise f[requency.
A hetevodyne frequency nteter may be
coupled to the oscillator and used to ad-
just capacitors C.. and C., to secure the
desired low f[requency.

In most tune-up procedures it is cus-
tomary to set the crystal oscillator as
close as possible to the desired fre-
quency. The final [requency check is
made later by coupling the frequency
meter to the transmitting antenna after
the entire transmitter has heen tuned.
The [requency meter is then used to
measure the actual center [requency ol
the radiated FM wave, If it is not in
aceordance with the assignment made,
it is necessary to re-adjust Cw, and C,,
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Fig. 2. Tronsmitter portion of the equipment shown in Fig. 1,

including the r.f.,
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speech, modulator, and output circuitry.
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to place the transmitter precisely on its
assigned frequencies.

A pentode crystal oscillator with an
untuned output is emiployed. It supplies
signal directly to the modulator and a
following frequency doubler. No tuning
adjustments are associated with the
transmitter hetween the oscillator out-
put and the input of the doubler.

The first tunable transformer is T,
located between the doubler and the fol-
lowing tripler stage. A test jack, Jiu \, is
available for measuring the tripler grid
current. The test meter evaluates the
grid current by measuring the voltage
drop across resistor R... The primary
and then the secondary tuning slugs are
adjusted for maximum current reading.
Maximum grid current flows when there
is maximum excitation to the grid of the
tripler. The resonant circuits have some
interaction on each other, and therefore
the two slugs should be re-peaked care-
fully.

The meter is now inserted into jack
Ju: 5 to measure the grid current of the
doubler-driver stage. The primary and
secondary tuning slugs of T. are ad-
justed for maximum grid current read-
ing.

Next, the power amplifier grid cur-
rent is measured by means of jack Juc.
Inductor Ly is tuned for maximum grid
current and then inductor L., is ad-
justed for maximum grid current. As
before, the two controls must be re-
peaked several times because of inter-
action.

Next, the test meter is connected to
test jack terminals Jin-s and Jiu-» Which
connect the meter across a resistor
(R::.) in the plate circuit of the power
amplifier. The final stage is set for low
power operation by using a reduced
value of screen voltage. To do this,
switch 8.4 is opened. Three adjustments
are associated with the plate circuit of
the power amplifier. These are the plate
tank capacitor, C..; the antenna trim-
mer, Cy»: and the coupling between the
plate tank coil, L., and the antenna
COil. L.

In the initial adjustment, loose coup-
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Fig. 3. An FM deviation meter, shown in

block diagram, is a calibrated receiver.
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Transistorized,
voltmeter used in instrument of Fig. 5.

peak-reading

ling is used between the two coils. (Al-
though the schematic does not incdicate
it, the two coils can be moved apart.)
The antenna trimmer is adjusted for
minimum plate current reading. Next,
the plate capacitor is adjusted for
minimum plate current reading. The
transmitter is switched to its high
power output position. (Maximum
screen voltage is applied to the power
amplifier.) The plate voltage is set to
the value that provides the desired
power output. Note, if an output of 50
watts is to be obtained a plate voltage
of 700 volts is needed. For 30 watts, 430
plate volts are needed. The plate tank
capacitor and the antenna trimmer ca-
pacitor are again retuned for minimum
plate current.

Final-Stage Tuning

The next step in tuning the transmit-
ter is to peak the final stage with power

ot

-

being delivered to the antenna. The an-
tenna coupling is now increased by mov-
ing the coils closer together. The tank
capacitor is retuned for minimum cur-
rent. The antenna trimmer is now tuned
for maxinon plate current. The in-
crease of plate current as the antenna is
tuned indicates that power is being ab-
sorbed by the antenna as the trimmer
brings it into resonance. Watch the
plate current meter as this is being
done. In the case of the Motorola trans-
mitter, maximum current is 140 milli-
amperes for 30 watts output and 130
milliamperes for 50 watts output. To in-
crease or decrease the amount of cur-
rent drawn, increase or decrease the
coupling and then retune the antenna
trimmer for marinnion and the plate
tank for miniuiem.

In summary, the adjustment pro-
cedure for the final power amplifier in-
volves the transfer of energy into the
antenna system with the power ampli-
fier drawing the rated plate current
or less, and the plate tank capacitor
tuned to exact resonance. Remember
that plate power input is now the prod-
uct of the plate current reading and
the plate voltage supplied to the stage.

R.F. Output Indicator

Some form of r.f. indicator, such as a
wattmeter or field-strength meter, is
also helpful in tuning the final power
amplifier and antenna system of a trans-
mitter. The preferable wattmeter type
is one that can be inserted in the trans-
mission line between the transmitter
and the antenna. This type of meter ean
he used for a reading without disturbing
the match between the antenna and the
transmitter, and permits the transmit-
ter to operate in its normal manner. A
field-strength meter also permits nor-
mal operation while measurements are
bheing made. The output indication on
the field-strength meter, however, is a

relative measurement while the watt-
meter actually measures the r.f. output
of the transmitter in watts.
The tuning of a transmitter with the
(Continned on page 120)
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Tube Inventory for Service Shops

By ROBERT A. LARSEN

Windsor Television, Inc.

serviee shop is likely to be its stock of tubes. Due 1o a

sharp decrease in over-the-counter sales in recent years,
doubtless related to the growth in popularity of do-it-your-
self tube checkers, tube movement or turnover for the aver-
age shop is not as good as it used to be. Wise shop owners
therefore have all the more reason for keeping a careful
watch over their inventory to avoeid over-stocking of slow
movers, in addition to the regular, also serious problem of
not running out of stock on good movers.

The tube inventory listings shown here have been pre-
pared from the actual records of a television serviee shop in
a suburban., metropolitan v.h.f. area. and were carefully
compared with such other statisties as stock-movement
figures available to distributors. These listings have been
devised 1o act as a guide not only for stocking and re-order-
ing for the shop itself, but also for the tube caddy.

There are two “quantity” figures following each tube type.
The first indicates the number of tubes of the particular
type moved in each thousand of tubes turned over, Actually
this figure is based on a greater number of tubes moved
than one thousand. The figure was averaged for a full ycar's
activity. For instance, the first number following the list-
ing for the 6BQT is 45. This indicates that 435 out of cvery

T}Il-l LARGLEST, single capital investment for a television

Make sure you have all needed types in the shop
and in the caddy without tying up too much cash.

1000 tube sales were 6BQ7's. The amount the average shop
turns over is probably something between 1300 and 2000
tubes per year. If this is true, the dealer could expeet to sell
about 68 to 90 6BQ7's during the vear.

Some tubes have been deleted from the list as it appeared
in earlier years becausc of obsolescence. Others are still
carried beecause there is some movement although it is very
low. For example, where the rate of turnover is only one
in a few thousand, the tube type is still listed but the figure
given in the first “quantity’™ column is a zero,

The second “quantity” figure gives the number of tubes of
cach type to be used in stocking the tube caddy. Since the
average caddy holds only about 150 tubes. the second figure
was drawn up with this capacity in mind. However., some
alert dealers carry two tube caddies. One, for faster moving
types, is brought inte the customer’s home on every outside
call. The other, the slower movers, stays in the service trruck
so that, if a tube in it should be necded, there is no need
for an extra trip to the shop. Optional types that mayv be
put in the second caddy are designated by an asterisk (7).

Proper inventory control is one of those business details
which, if adhered to, will help the shop owner realize grreater
return from a smaller investment, To make it casy on your-
self, get into the habit of checking your inventory period-

Type | Quantity Type Quantity Type Quantity Type Quantity Type | Quantity
0z4 10 3CF6 1 5AVS Lo 1 | 6aQ5 14 1 |eBDs 0
1aX2 1 3Csé 2 1 | 5BK7 1 * | 6aQe 0 6BE6 5 1
163/183 | 15 | 2 | 3cvs 0 58Q7 1 1 | 6ARS 0 6BF6 o
1R5 5 3016 1 1 | 5BR8 1 S Y $1 2 1 | 6BGé | 8 2
154 | 1 3Q4 o 5CG8 1 1 | 6AS7 0 6BH6 Lo
155 2 | 3Qs o 5CL8 [ 3 | 1 |eass 4 1 | 6BHB . 1
174 I 1 354 v 5¢Q8 1 1 | 6aTS 2 | 1 6Bl | 1|
U4 3 3v4 ' 5J6 l 1 | 1 |6ATs 2 1 | 6BKS 1 1
[TH 3 4AU6 1| 1 | 518 .. 1 | 6AU4 | 15 2 | 6BK7 | 8| 2
1v2 2 4BCS o | * |su4 100 4 | 6AUS 1 1 | 6BL7 6 |1
1X2 15 | 2 | 4BCB 1| + |sus 5 1 | 6AUs 30 2 | 6BN4 1 1
2BN4 1 | * | 4BN6 0| * |sv3 1 6AUS 3 1 | 6BN6 1 1
2CY5 4 | + |aBQ7 3 | 1 |s5va 2 1 |eavs 1 1 | 6BN8 0
3ALS 1 [ | aBss 1 1 | 5x8 1 6AVE l 8 | 1 |eBas | 35 | 2
3AU6 [ 4BUB | 1 5Y3 | 5 6AWS 6 | 1 |eBaz as | 3
3AV6 o | * | 4BZ6 2 1 |eaBa 2 1 |6Axa 28 | 3 | 6BRB 1
3BCS 1 | 1 | aBz7 1 | 6ACT 15 1 | 6axs | 1 | 1 |eBs8 3 |
3BE6 o 4CB6 1 1 | 6AGS 8 | 1 ]eaxs 1 1 | eBUB l 1|
3BN4 1|+ | acse 1 6AH4 |11 | eazs [ 1 | 6BX7 1 1
3BN6 2 | * | 5AMS8 1 1 | 6AH6 1 1 | 6BAG 7 | 1 |e6BYS 1
3BUB 1 | * | s5ans 2 | 1 | 6AKS 1 6BAS \ 1| 6BY6 1 0
3BY6 0 5AQ5 2 | 1 |eALs 16 | 1 | éBCS 8 | 1 | 6BZé6 6 | 1
3BZ6 3 | 1 | 5as4 1 6AMS | v | 1 | eBC7 | r 6BZ7 [ 10 | 2
k1413 3 | 1 |[5aT8 1 1 | 6ANS 3 | 1 | eBcs 3 | 1 |eBZ8 [

| ,
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ically, if you are not doing so now. Small shops will find it
best to keep a master list of tubes to be stocked, based on
the one shown here. and to re-order on a regular basis, filling
in those used to meet their own minimum requirements.

Eprror’'s NoTe : Readers who have been following this annuat
feature regularly will note that it breaks with the approach
followed in past years in more ways than one: The compiler
of this reference is not the one who has traditionally done
the job. The consistent trend toward an increase in the
number of tistings has. for the first time, been reversed. Two
different sets of quantity ratings have been included. The
order of magnitude of the ratings themselves has been
changed drastically. What does all this mean?

As to the first point, Murray Barlowe, who has been the
faithful keeper of this list since its inception, has moved on
to a new career in the highly diversified world of electronics
that has nothing to do with service. Taking his place is the
capable Robert Larsen, owner of one of the most successful
shops in his area and the respected holder of more than one
office, past and present, in his local and state service associa-
tions. Bob has decided to handle the problem in a different
way. The result is something that is certainly no less useful,

As to the reduced listing, Bob has already cited one good
reason: the decrease in over-the-counter sales makes it more
important than ever that the service dealer avoid tying up
cash in over-stocking. This alone does not account for the
fact that, after the «ddition of newer types, this year's total
comes to 235 whereas last year's went to 268, not including
a separate listing for hi-fi. Of course, there have been some
drop-outs of obsolescent types, as in the past. But additions
have always been greater.

The axe has been applied mercilessly to all “special” typces,
like those used primarily or exclusively in auto radios or in
industrial, color, u.h.f.. and hi-fi equipment. Does this reduce
the guide’s value? We think not. The deletion can be justi-
fied simply by recalling the reason for running the inventory
to begin with. It was made necessary by the bewildering
profusion of tube types that came into regular use. When
only a few basic types existed, there was no nced for
guidance.

Altogether there have been about 60 deletions in the five
categories mentioned, an average of about a dozen types in
each group. No dealer should have trouble determining his
own requirements, if any, in each category. In fact, an "*aver-
age” listing would be meaningless. For ¢xample., one par-
ticular shop may do no industrial or u.h.f. work at all.

As noted, the first quantity figure in each case is based
on turnover rate. Thus it is bound to be out of step with
earlier listings, which were minimum-quantity figures. For
example, the highest figure for any type last year was 10.
This year the 3U4 comes in with a whopping rating of 100!

This does not mean you should carry 100 3U4’s. No list is
better than the judgment with which it is used. The total
number of tubes you turn over in a year, weighted against
the frequency with which you re-order, can give you a cor-
rection factor for adjusting the rating.

Dealers who liked the way the old method worked and
are retuctant to give it up don’t have to. A close approxima-
tion of the old ratings can be obtained easily in this way:
Divide new ratings by 3, but allow no figure higher than 10.
Raise any fraction to the next highest whole number.

A final word: stock only latest versions of each type. since
it will replace its predecessors. For example, the 3U4GB will
meet all electrical requirements for any 5U4 type and. phys-
ically, will crreate no space problen.

Type Quantity Type Quantity Type
6Ca 3 | 1 |eDT8 1 * | ex4
6CB6 35 | 3 | 6eAs 2 | 1 |exs
6CD6 10 2 6EBS 1 6Y6
6CF6 2 | 1 | éEms5 1 7AL7
6CG7 33 | 3 | 6EW6 1 BAWS
6CG8 1 1 | 65 4 | 1 |sce?
6CL6 1 1 | 6J6 12 8CM?
6CL8 1 6K6 1 1 8CX7
6CMé o 6L6 1 9AU7
6CM7 7 | 2 | 6sa 10 | 2 | 9BR?
6CN7 0 6SA7 1 10DE7
6cas 5| 1 |ess7 1 * | 12aD6
6CR6 o) 65K7 1 * 12AF6
6CS6 1 1 | esL7 1 * | 12AL5
6cCs7 o | 6SN7 47 | 3 |12aas
6CUS 1 65Q7 2 | * | 12476
6CYS 2 6SR7 1 12AT7
6CZ5 [+] 1 678 13 2 12AU6
6DA4 1 6Us 40 | 4 |12au7
6DE6 3| 1 }ev3 1 12AV6
6DG6 o | * |eve 100 | 1 | 12av7
6DQé 23 | 2 | w4 15 12AX4
6DS5 [+] 6W6 14 1 12AX7

Quantity Type Quantity Type Quantity
2 | 1 | 12az7 1 17AX4 5 | ¢
7 | 1 | 1284 2 | 1 |17D4 1
0 12BA6 5 17DQé 2 | *
2 | 1 |[128BDs 1 19AU4 1|t
1| * | 12886 5 198G6 o
1| * |12eFre 0 1918 o
o | * |128H7 15 | 1 | 25A%4 1]t
0 12BKS 0 25BK5 0
o | * |128Q6 5 25BQ6 3| *
0 12BY7 5 | 1 ]25¢Dé6 1|
2 | 1 | 12827 1| 1 |2scve 1
1 12CAS 1 | * |25DN6 1
1 12CU5 1 25L6 51 ¢
o 1204 1 25W4 1|
0 12DQ6 7 | 1 | 3585 1
2 | 1 |12te 1| 1 |3s5¢cs 2
6 | 1 | 1257 1 35L6 2
3 125K7 2 35W4 10

30 | 2 |125N7 1 | 1 | 3528 10
5 125Q7 1 50B5 1
7 | 1 |12ve 1 | * |s0cs 17

18 | 1 | 12we 1 | * |sote 7
2 | 1 |12v4 1 5642 1
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By ROBERT J. MACK

through television commercials. An

inexpensive electronic device can si-
lence the sound portion of the commer-
cial and then automatically restore the
sound when the "“sponsor's message” is
ended.

The device is simple to make and in-
stall and provides virtually “free™ sorv-
ice as it consumes a negligible 3 ta 6
watts. When listening to program ma-
terial, the device is totally inopevative.
It operates only when activated durving
conimercials,

IT IS no longer necessary to “suffer”

Operation

Opcration of this device is bascd upon
the use ot a relay and a thermal-delay
tube. When the unit is activaied by a
switch, the relay opens the TV sound
circuit, cutting off the commercial. At
the same time, the thermal-delay tube
is activated. This is a heat-operated
switch which hecomes operative in

Circuit of the commercial killer shows
the use of a thermal-delay relay tube
which operates o relay thot disconnects
the loudspeaker from the TV set's out-
put transformer. A dummy lood is then
switched into the circuit, taking the
place of the normally used loudspeaker.

[+
Y

[ITVAL.

o
T-THERMAL /DELAY RELAY
TUBE (AMPERITE 1SNCE0)
S=-MOMENTARY CONTACT SWITCH
R-200, 1I0W
AL-NTVAC RELAY(POTTER &
BRUMFIELD KT A}

TV
SPEAKER
VOICE ColL
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Build this simple circuit that will kill TV sound
for one minute when a remote button is depressed.

CONTROL UNIT

REMOTE
SWITCH

The control unit is housed in a small 4” x 4” x 2" metal cabinet with o built-in

chossis. Three leads from the control

unit connect it to the TV set. A.c, line

cord is employed to connect the remotely located insulated push-button switch.

about one minute. After the minute is
over, the heat switceh opens, de-energiz-
ing the relay and restoring the tele-
vision sound.

In normal operation of the TV set, the
TV speaker voice-coil circuil is com-
pleted by the normally closed contacts
(N.C.)) of relay RL. The relay and the
delay tube (T) are inoperative sinee
switch S and the normally open (N.O.)
relay contacts energizing them are open,

When a commmercial comes on, switch
S is closed momentarily. This activates
RL which (1) closes the normally open
contacts, maintaining R in an ener-
gized condition and energizing the heat-

www americanradiohistorv. com

ing clement of the thermal-delay tube
T. (2) opens the normally closed con-
tacts, opening the TV speaker circuit;
and (3} closes the other set of contacts
of the normally closed relay contacets,
placing a resistive load across the TV
amplifier output.

After about one minute. the delay-
tube contacts open, breaking the velay
coil cireuit and the delay-tube heating
clement circuit. All conditions now re-
verse: the relay contacts in the speaker
voice-coil eircuit close, restoring the TV
sound; the other relay contiacts return
te their normally open position. When
the delay-tube heating element cools

ELECTRONICS WORLD
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sufficiently (usually in 10 to 20 seconds)
the delayv tube contacts return to their
normally clesed position. Conditions are
now the same as they were initially. It
should be noted that because of the
presence of a heating element in the
circuit, the device requires a cooling
period before it will again provide the
full one-minute delay time. This is not
usually a problem. however, as com-
mercials are normally adequately
spaced. If the device is activated before
it has cooled completely, the delay time
will be less than one minute.

Construction

Construction of this silencer device is
simple as there are few parts. These can
be convenienily housed in one of the
small (4” x 4" x 2") commercial-type
metal cabinets. The {ype with a built-in
chassis allows the paris {o be easily
motunted on a firm support.

Layout and wiring are not critical.
The parts and cabinet specified allow
adequate ¢learance for mounting and
wiring. Before proceeding. it is well to
observe two precautions: (1) Neither
the metal chassis nor the meial case are
part of the electronic citeuil. No connec-
tion of any kind is 1o be made 1o these
metal parts. (2) The number of the pins
on the miniature 9-pin socket is given
for the bottom view,

The first step is to locate and mount
the relay and the thermal-delay-tube
socket. Keep the relay bracket as far to
one end of the chassis as possible 1o
allow maximum clearance between the
relay terminal strip and the delay tube
when it is inserted in the socket. Next,
move the delay tube socket as far to-
ward the other end of the chassis as it
can go and still have firm support.

After the relay and delay-1ube soclket
are mounted, three 4" holes are drilled
in the case. One is for the 117-volt a.c.
line; the second is [or the line to the
switch, which is placed atl the viewing
position; and the third is for the speaker
voice-coil leads. The power line and the
switeh line cairy 117 volts a.c., so their
holes are drilled in one end of the case.
The voicc-coil leads carry little current
and this hole is drilled in the opposite
end of the case. Each hole is grommcted

The thermol-delay tube, relay, and resister are first mounted
an the smoll chassis bracket that is affixed to cabinet panel.

The control unit used by the avthor is shown here mounted inside and on the bottom
of the TV cabinet. An aluminum strap holds the unit down. One lead is disconnected
from the set's speaker and connections are made to the voice-coil circuit as described.

for safety. The parts are now ready to
be wired.

Testing & Installation

The completed device can be tested as
follows: Connect the two voice-coil
leads from the normally closed relay
contacts to a flashlight battery and bulb
in series. The bulb should light. Now
connect the a.c. power and press S. The
relay should close and the bulb go out.
After about one minute, the relay should
open and the bulb light again. If this se-
quence occurs. the cevice is wired cor-
rectly and is ready for installation. If
any part of the sequence fails to occur,
the wiring should be rechecked.

Installation is casy. The box will
usually fit inside the TV speakcr com-
partment. If it does not, it may be placed
anywhere in the TV cabinet except near
componcnts which generate excessive

heat. Observe the usual precaution of
first disconnecting the TV set. If de-
sired, the box may be mounted external
to the TV cabinet.

To connect the voice-coil circuit. un-
solder (or cul if necessary} one of the
leads from the secondary of the TV sel’s
output transformer to the speaker
voice-coil lug. Connect this lead to the
armature of the relay. Connect the lead
from the voice coil to the normally
closed relay contact. The lead from the
load resistor is connected to the other
side of the voice coil (which is still con-
necied to the output transformer). To
install the switch. merely run the switch
linc under the rug or along the base-
board to the viewing position. \When the
a.c. plug is connected, the device is ready
for usc. You arc now ready to enjoy tele-
vision without commercials—at the
press of a button! —30—

The control ynit is shown here with the cabinet cover removed.
Note that only three components ore utilized in the unit shown.
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DIODES AR

Some good advice for the experimenter or audiophile who
wants to substitute silicon diodes for rectifier tubes.

By J. H. HAZLEHURST/

E USE of silicon diodes in power
rectification has groswn greatly in the
last few years. This, of course. is due

to the obvious advantages of compact-
ness, recduced heat, relatively high cur-
rent ratings, and competitive cost. In
bridge circuits there is the additional
benefit of saving the cost of separate
filament transformers.

These diodes, however, have some pe-
culiarities which are not widely known,
specifically with respect to back resist-
ance. As a result, some people have had
what appears to be bad luck with them,
particularly when they are used in series
strings. A knowledge of these problems
is necessary for the proper application
of these devices.

A Practical Example

Let's illustrate this with a practical
cxample. Figure 1A shows a power sup-
ply that is typical in many hi-fi ampli-
fiers. Now, if the rectifier tube gets old
and tired, probably the cheapest and
easiest thing to do is replace it. How-
ever, this is the point at which many do-
it-yourself enthusiasts decide that the
time is at hand to try semiconductor di-
odes and perhaps reduce the cabinet
heat about 25 per-cent.

Now the first thing is to decide how
many rectifiers to buy. Most of the low-
cost diodes are rated to supply 200 or

Fig. 1.

113

1T,
|

3
_J

1l

50

373v.0.C,
130™Ma,

500 milliamperes. and have a peak in-
verse voltage rating of 400 volts. In this
case the decision is to use the 200-ma.
units. Then our experimenter knows
that in a full-wave supply such as this,
the peak inverse voltage that the diode
must withstand is 2.8 times the supply
voltage, so he multiplies 2.8 by 375 and
gets 1050 volts. Certainly three diodes
each with a 400 p.i.v. rating ought to
do this nicely with plenty of safety fac-
tor. So he makes up the supply shown
in Fig. 1B. Now, as a matter of fact,
this supply may work just fine, but
sometimes not, because there are three
serious mistakes made here. Two of
these should be easy to spot, but the
third is likely to be missed by all but
those who are very familiar with the
characteristics of silicon diodes.

In the first place, silicon or selenium
diodes should work into a choke-input
filter for best results. In this case, tak-
ing out the first filter capacitor might
drop the output voltage of the filter too
far for proper operation of the circuits.
To meet this difficulty. a protective re-
sistor should be installed between the
diodes and the first filter capacitor. This
resistor should be about 30 ohms per
diode on one side of the supply. With
three diodes 100 ohms would be a good
value. This will cause a voltage drop,
but this is about offset by the fact that

Typical power supply using (A) o rectifier tube and (B) substitute diodes.

i
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the voltage drop across the diodes is less
than across the tube which is being re-
placed. Without this protection, the in-
itial current surge into the first filter
capacitor which, momentarily, looks
like a short circuit, may exceed the
rating of the diode. It is amazing,
though, to see how diodes sometimes
stand up under this beating when the
capacity into which they feed is not un-
usually high.

The second mistake our friend made
was in computing the peak inverse volt-
age. This is not based on the output
voltage of the filter, but on the a.c. volt-
age across the diodes. In this particular
case, it would probably be in the neigh-
borhood of 423 or 430 volts. When we
multiply this by 2.8, we are right at
1200 volts which should be maximum
for three diodes each with 400 p.i.v,
rating. So there goes our safety factor
that we might have thought actually
existed.

When designing a supply of this sort
with a transformer that we might have
on hand, a good rough rule-of-thumb is
to measure the open cireuit voltage
across half the transformer secondary,
multiply this by .95 and then by 2.8 in
order to compute the peak inverse volt-
age applied to the diodes.

Now we have our protective resistor,
and while our diodes are operating at
their limit, this limit is not being ma-
terially exceeded, 30 won't this supply
work all right? Well, it may, and then
again it may perk along for a while and
then fail. When we check it out, we may
find all three diodes on one side are
short-circuited. When this happens, we
may decide that maybe we shouldn’t
have worked so close to the p.i.v. limit
and should use four diodes on a side.
This runs up the expense and we begin
to wonder if we should have stayed with

(Continued on puge 98)
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WWV Standard

Changes In

roadcasts

Bureau of Standards transmissions now include a special
time code for use in world-wide scientific

T THE BEGINNING of this year,
Athc National Bureau of Standards

retanrded the time signals broadcast
from radio stations WWV and WWVH
by 5 milliseconds, and at the same time
started hroadcasting on a permanent
basis from WWV a special timing code
which gives the day, hour, minute, and
second (Universal Time) coded in binary
form. The 3-msec. retardation brought
the time signals into closer agreement
with other standardized {[requency
broadcasting stations throughout the
world.

The United Kingdom and the United
States began coordinating their time
and frequency transmission carly in
1960. Coordination was begun to help
provide a more uniform system of time
and frequency transmissions through-
out the world. needed in the solution of
many scientific and technical problems
in such fields as radio communications.
geodesy, and the tracking of artificial
satellites. The transmitting stations
which are included in the coordination

plan are GBR and MSF at Rughy, Eng-
land; NBA, Canal Zone: WWYV, Belts-
ville, Maryland; and WWVH, Hawaii. In
1961 it is planned to maintain the fre-
quency stable to 1 part in 10™ and at the
same offset value as before, ie.. —130
parts in 10" with reference to the U. S.
Frequency Standard.

Timing Code

The timing code provides a standard-
ized timing basis for use when scientific
observations are made simultaneously
at widely separated locations. It can be
used, for example, where signals tele-
metered from a satellite are recorded
along with these pulse-coded time sig-
nals: subsequent analysis of the data is
then aided by having unambiguous time
markers accurate to a thousandth of a
second, Astronomical observations may
also benefit by the increased timing po-
tential provided by the pulse-coded sig-
nals.

These signals arc in the form of a 36-
bit, 100 pulse-per-second time code, car-

observations.

ried on 1000-cps modulation, all on
WWV's carrier [requencies of 2.5, 3, 10,
15, 20, and 25 mc. The code is broadcast
for 1-minute intervals, 10 times each
hour as shown on the diagram below.
Time-of-year information (Universal
Time), given in seconds, minutes, hours,
and day of year, which is locked in phase
with the frequency and time signals, is
given. The code is binary-coded decimal
consisting of 9 binary groups each sec-
ond in the following order: 2 groups for
seconds, 2 groups for minutes, 2 groups
for hours, and 3 groups for day of year,
Code-digit weighting is 1.2,4, and 8 for
each group, multiplied by 1, 10, or 100.

The code is a spaced code format;
that is. a binary group lollows each of
the 10-per-second index markers. The
last index marker is [ollowed by a
presently unused 4-bit group of 0"
pulses just preceding the 1-second ref-
crence marker. The 0" pulses are 2
milliseconds wide (that is. 2 cyeles al
1000 eps) and the "1 pulses are 6 milli-
seconds wide (6 cycles at 1000 cps). 30—

Details of the time-code transmissions from radio station WWV. For this particular example, the signals indicate the 50th second

of the 23rd minute, of the 10th hour, of the 121st day of the current year. One second later, the first of the **

units’’ pulses in the

group designating *'seconds” will change from "0’ {a 2-millisecond pulsel to *'1"* {a 6-millisecond pulse), indicating the 51st second.

o TIME FRAME (60 MINUTES} +
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asked yourself such questions as,

“How much am I actually earning?
How much am I really worth?” Or per-
haps you have f[ound it necessary to
make such information available to
someone else for bhusiness purposes and
have, as a result, been surprised at your
inability to come up with the faets in
concrete form. In ‘“Determine Your
True Income” (December, 1960), we
provide a means—the Income State-
ment—{for answering the first question.
AMuch of the information turned up then
will be useful in answering the second
question here.

The Income Statement, as was
pointed out in the preceding article, is
a prime accounting document. Another
of equal importance is the Balunce
Sheef, which is a means for determin-
ing your net worth, If you have followed
the prepariation of the Income State-
ment, vou will find that the Balance
Sheet is even ecasier—yet, without the
latter, you have little means for show-
ing just how well your business is doing
or what your ability to secure and pay
back a loan is.

A finished example is shown in Table
1. We will explain the entries and their
significance as we go along. The first
three terms of importance are Assets,
Liabilities, and Capital.

Assets, which may be considered the
things used in the normal course of your
business, fall into two subdivisions:
Current Assets and Fixed Assets. Cur-
rent Assets are those which are con-
stantly being exhausted as a result of
sales and service. Fixed Assets are those
which are, more or less, a permanent
part of the business.

Liabilitics: A portion of your assets
may not be wholly vourr own, For ex-
ample, you mayv owe money on some of
them. On the Balance Sheet, they will
be regarded as Liabilities,

Cupital: That portion of the assets
that is entirely yours. {This Capital is
also called Net Waorth,) With just these
three terms, the Balance Sheet can de-
velop important information, and can
express what it has to say in more than
one way. The basic relationship among
these three can be stated in a lormula:

Asscts = Liabilitics + Capital. . (1)

Now that we have an equation, we
also have considerable flexibility. The
formula may be manipulated, for ex-

HAVE YOQU, as a service dealer, ever

ample, so that any one of its elements
can be expressed in terms of the other
two. In other words, we need know only
two of them; the third can be computed.

Those who have read the preceding
article will recall that we created an
imaginary service dealer, Joe Smith,
who went through the motions of ac-
cumulating data for his first Income
Statement. It is only fitting that we
allow him this privilege [or the Balance
Sheet as well. In fact, practically all the
information he will now need has al-
reacdy Dbeen obtained with the carlier
document.

Assets

Joe must first consider Current As-
sets. What is it that is constantly heing
exhausted as a result of his doing busi-
ness? He decides there are three:
money, merchandise, and shop supplies.
The first is easy; he has a check-book
halance of $300 and $100 in the cash
drawer. The scecond is also casy, since
he has drawn up an Income Statement
forr which he has had to take an in-
ventory. Final inventory for June 30,
1960—the same period after which the
Balance Sheet is being made up—was
$1700. The third item is not so easy. Joe
Smith must evaluate all of his shop
supplies (light bulbs, stationery, solder,
and the like) that are now on hand. If
he has drawn up his Income Statement
properly, however, he has most ol the
needed information on hand. He finds
that these supplies come to $100 not in-

[ ndoTa:
Yo 1y -
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cluded as me;chandise alreaay lisied in
the inventory. As shown in Table 1. the
sum of all these Current Asseis comes
to $2200.

He finds there are only two groups of
permanent «fixed) assets: his truck and
his shop equipment,. The latter includes
all test equipment, tools, and acces-
soriecs. As his Income Staicment
showed, the truck and all shop equip-
ment each were valued at S600 for a
Total Equipment figure of $1200, which
is now entered on the Balance Sheet
(Table 1), But there is a complication:
What about depreciation? The Income
Statement showed that both his wruck
and his total shop equipment depreci-
ated 860.00 cach for a six-month period,
Since he has had cach of these tor one
year {(putchased July 1, 1959), the ac-
cumulated depreciation for cach is now
$120, or $240 [or hoth. So we have an-
other formula:

Totul Fired Asscts = Total Equip-
nient — Accunuilduted Depreciation, (2)

Deducting the depreciation figure
from the value of the cquipment, we
accordingly come up with Total Fixed
Assets of §960. For the final determina-
tion of Total Assets, we add the figure
just obtained to that for Total Current
Assets (822000 and come up with $3160.
This last calculation can also be put into
a convenient formula:

Total Assels Total Current Asscls
-+ Totul Firved Asscts. ... .. treeees.(3)
Liabilities

In Joe's particular case, his Liabilities
consist only of the mwoney he still owes
on two items, his truck and his shop
equipment. Since a short-term loan is
involved in cach case, these are ealled
Current Liabilities, and are so entered
on the Balance Sheet of Table 1. If he
happened to owe moncy on his shop
supplies or merchandise, these would be
additional entries under Current Liabil-
ities, If he owned his own shop building
and owed money (a mortgage) on that,
the entry would be somewhat different.
The building would be another Fixed
Asset, but the money owed, which is a
long-term debt, would be a Non-Current
Liability. However, Joe is renting.

Joe's Total Liabilities then consist of
nothing nrore than the $100 he still owes
on his truck and the S60 he owes on
equipment, ol $160 altogether. Another
complication: this figure should net in-
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Aside from the income it provides you with, do you really know
how much your business is worth? Here is how you can find out.

SMITH TELEVISION BALANCE SHEET

ASSETS
Current Assets:
Cash (In the Bank) $ 300.00
Cash {On Hand) 100.00
Inventory (June 30, 1960) 1700.00
Shop Supplies __10000
Total Current Assets $2200.00
Fixed Assets
Truck $ 600.00
Shop Equipment 600.00
Total Equipment 1200.00
Less Depreciation — 240.00
Total Fixed Assets 960.00
Total Assets $3160.00
LIABILITIES
Current Liabilities
Truck 100.00
Shop Equipment 60,00
Total Liabilities — 160.00
CAPITAL
Capital ~3000.00
Tatal Liabilities Plus Capital $3160.00

Table 1. A Balance Sheet, not hard to draw up, gives you o picture of Net Worth.

clude interest on the loan or loans. The
Balance Sheet is only concerned with
principal. Joe has accordingly made cer-
tain that this is the figure he enters
here, But it would be unrealistic for him
to ignore interest altogether in assess-
ing an over-all financiul picture, and he
has not overlooked this expense. It he-
longs on the Income Statement as In-
terest Expense. In Joe's case, since only
a small amount was involved, he was
not so formal: he included it under the
category of Miscellancous Expense.

Reviewing what has been done, we
see that Joe has arrived at figures for
Assets and Liabilities. How can he de-
termine his Capital? Simply by trans-
posing formula (1) as follows: Asscts—
Liabilities = Cupital. In other wortls,
$3160 — $160 — $3000. The job is done.
Joe has a Balance Sheet showing his
Net Worth.

Statement of Capital

When you make up vour first Balance
Sheet, a Statement of Capital will not
be necessary. However, vou will want
to make one up for each succeeding
period, to help you see how things are
going. Joe Smith had made up his first
Balance Sheet after the period ending
January 1. 1960, at which time his Capi-
tal came out to $2900. So he makes out
a Statement of Capital for the period
ending June 30, 1960 (Table 2} and the
first item is the amount for Capital he
determined on the ecarvlier Balance
Sheet, for the beginning of the year.

At that time, his Capital came to
$2900. He wants to find out his net In-
crease in Capital since then. To do this,
he subtracts his Withdrawals (which
will be explained later) during the in-
tervening period from his Net Income
(Income Statement, Junc 30, 1960).
Since the former was $1100 and the
latter $1200, his Income exceeded his
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Withdrawals by $100. This amount is
the net Increase in Capital for the six-
month period. Had his Withdrawals ex-
ceeded his Income. he would have had
a net Decrease in Capital. However, this
has not been the case, and he may add
the increase to his Capital on January 1,
1960 to show that his Net Worth or
Capital on June 30, 1960 is $3000.

The only new term found here was
Withdrawals. A Withdrawal is the
amouni of money that Joe takes out of
his business for personal neceds. \We sce,
in the Statement of Capital, that Joe
allowed $100 of his income to remain in
the business. Perhaps he used this to
increase his supply of casbh for use in the
business or to pay on his truck or equip-
ment, Whichever of these he did, he
cither increased Assets (the first case)
or decreased Liabilities (the second?.

The last paragraph should point out
Joe's need for separating his personal
husiness from that of the shop. If he
allows them to mix willy-nilly, the
Statement of Capital will not work out;
but there is a way of keeping such
matters under control--maintain two,
scparate checking accounts, one for his
shop and one for personal use. This may
sound as though it would make things
more complicated rather than less so,
since there will be some interaction be-
tween the two accounts, but an example
shows that this is not so.

Let's start with the two accounts.
The bhusiness account will be Smith
Television and the personal one Joseph
Smith. If Joe takes money out of the
business for his own use or to pay his
own salary, he draws a check on Smith
Television and makes it out to Joseph
Smith. For the Statement of Capital,
this will be a Withdrawal. Should he
decide to buy something for the busi-
ness o pay on a loan from his personal
account {add to Assets or subtraet from
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Liabilities), he makes out a check from
Joseph Smith to Smith Television, then
uses the money as intended. Since this
amount will show up on the next Bal-
ance Sheet as either an increase in
Assets or decrease in Liabilities, it
must also he reflected as an Increase in
Capital. Won't this maneuver, then,
throw his records out of kilter? Not if
he sibtraets this amount he has put
back into the business from Withdraw-
als on the Statement of Capital. This
too will be an increase in Capital, and
his record will balance out.

Thus we can see two important func-
tions of the Statement of Capital: It
shows Joe the amount he puts back
into his business and it acts as proof to
show that the Income Statement is in
agreement with the Balance Sheet. Ob-
viously if Joe had done a careless job of
computing his Income Statement, to be-
zin with, the amount for Capital shown

Statement of Capital
For Period Ending June 30, 1960

Capitel {Jon. 1, 1960) $2900.00
Net Income far the Period  $1200.00

Less Withdrawals —1100.00
Increase in Capital 100.00
Capital (June 30, 1960) $3000.00

Table 2. A Statement of Capital will
ctheck accuracy of your Balance Sheet.

on the Statement of Capital on June 30,
1960 would not agree with the separate-
ly computed entry under Capital on the
Dalance Sheet of the same date. If this
were to happen, he would immediately
be aware that something had gone
wrong. He would have to go back and
compare his check stubs to his invoices
and other records to find errors.

For cvery dollar spent or received,
there must be a corresponding change
in Income, Expenses, Assets, or Liabil-
ities, If these records have been kept
properly they will coincide, and the
Statement of Capital will have to agree
with the Balance Shect.

If you have never drawn up business
records of the kind described here, you
are now ready for your first Income
Statement and Balance Sheet. You have
surely concluded by this time that keep-
ing track of inventories and accumulat-
ing data can be a tough job, This can be
macde a great deal casier using the
classic “journal” and “ledger” of the
double-entry bookkeeping system. But
what you have learned from trying to
make your first statements will help
you absorb this with little effort.

What we have done is to start at the
end of the accounting procedure, with
the Income Statement and Balance
Sheet, and suggest working back to the
beginning. Why? Because, as you work
back. you have the opportunity to sce
how each business transaction will affect
the two important statements that are
the end products of all accounting pro-
cedures.
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New Products for the | 1 Test Equipment
Radio and TV, 2 Tools
Service Technician) 3 Components

1 Chicuyo Stund-
ard Transformer
has announced
three new exact-
replacement
transformers for
Admirad TV sets.
A total of 108
models and chas-
sis is covered by
these newly re-
leased flyback
transformers.

2 Heath Co. has available
a new isoliation transform-
er, Mode] IP-10, which fea-
tures several improve-
ments, including higher
power rating, improved
meter aceuracy, and new
styling,

Designed for the service
technician, the new unit
provides complete isola-
tion firom the a.c. power
line and allows exact con-
trol of line voltage to the
equipment under test. .
Output voltage is variable from 90 to 130 volts in .75-volt
steps by means of two 8-position switches, Power rating is
300 watts continuous.

3 Winegard Co. has
just introduced what
it ctaims is the
world's first elee-
tronic TV receiving
antenni, the “Pow-
ertron.”

The new unit, an
all-channel yagi de-
sign, incorporates a
built-in electronic
nf. amplifier.

The antenna is being offered in three models: a 14-clement
unit; a4 21-element version; and a 30-clement design. A com-
pact isolation transformer unit plugs into the 117-volt power
line, lowers the voltage to 24 volts for sale operation.

4 Radio Shack Corp. has intro-
duced a dual-trace scope in kit form
for the service fraternity. Response
is flat from 10 ¢eps to 5 me,, usecful to
9 me. The circuit features push-pull
vertical and horizontal amplifiers,
cathode-follower inputs, and 3"
sereen.

Over-all size of the scope is 1314
x 831" x 182", The kit comes com-
plete with detailed assembly and
operating instructions.
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5 Zoron, Inc. is marketing a
new “Z-Saw” hole cutter
which is adjustable for cutting
holes of any diameter {rom
1'%” to 214" in wood, plastic,
or aluminum. An extra set of
blades for cutting metal is
supplied,

It is designed for use with
power hand chills.

6 CBS Eicetronics has
added a new tool to its
serviece tool line, the

"Kwik-Klip"” for quick and -
casy TV antenna lead re- Il ‘.\
placement.

The tool eliminates un-
necessary danger for tech-
nicians when working on i
rool tops. Simple, one- ;‘
hand, clip-on operation
climinates the bother of
removing rusted or corroded nuts and bolts to replace the
antenna lead-in. According to the company, the “Kwik-Klip”
can improve reception and restore original strength in many
older antenna installations. These new tools are being offered
through CBS tube distributors.

oy

7 RCA's Electron Tube Division has introduced a new ‘“‘do-
it-yourself” kit for its “Senior VoltOhmyst.” featuring a
pre-assembled and pre-soldered etched-cireuit hoard. Desig-
nated WV-98B (1K), the major sections of the kit are factory
assembled, cutting construction time in half.

All of the components
that go on the extra-thick,
ctched-cireuit board are fac-
tory mounted and soldered
to the board. In addition, a
completely assembled input
cable and probe, with built-
in a.c./d.c.-ohms switch, is
provided with each Kkit.

‘The unit features a 6157
wide, casy-to-read meter;
scparate color-coded scales;
200-pa. meter movement:

precision =17 multiplier
- resistors; and rugged die-
. cast aluminum case with

leather carrying handle.

8 Spruyte Products Co. has assembled a specially selected
assortment ol its -

*“Difilm Orange
Drop"” radial-lead
dipped tubular
capacitors for the
service techni-
cian. Two ‘“‘file-
drawer’ groups
are available.

ELECTRONICS WORLD
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14 Mercury Electronics' new Model
700 transistor tester is “obsolete-proof,”
aecording to the manufacturer of this
unit.

Designed for the service industry, the
new instrument will check all v.f,, i.f,
audio, power output, and industrial
transistors as well as diodes for for-
ward-reverse ratio.

The unit is battery powered and has
a special protective circuit arrangement
to prevent transistor damage and ex-
cessive battery drain.

@ Aerovox Corp. has an-
nounced a new eleetro-
Iytic capacitor kit, AK-310,
for transistor radio servie-
ing applications.

Packaged in a handy, re-
usable plastic box, the kit
contains 18 miniature
Type PTT-PWE eleetroly-
tics covering over 907¢ of
the replacement require-
ments for personal trans-
istor radios and personal
portable TV sets.

15 Uwnion Carbide has come
out with a new “Battery Dis-
player” to handle its line of

GO Aaterin

10 Sencore-Service Instriviacnts Co. Addison, Ill. is now
offering a new substitution unit, the “Big 20". The unit has

20 power resistors for fast a “Eveready” hobby batteries
substitution of all power ~ in compact form.
resistors; for service work gt The blonde wood and metal
or experimenting. e counter fixture displays a
Lach power resistor can » ) pre-tested assortment of 52
he substituted in circuits -‘-.:— batteries in a little more than
-

that dissipate up to 20
watts and for all values
between 2.5 and 15,000
ohms. It can also be used

a square foot of counter
space. It is free with a sug-
gested order of the firm's
hobby batteries.

as a substitute for fuse re-
sistors in TV repairs.

' 16 FElectrie Sturaae Beattervy
Co. is offering the “Activer-
ter” which provides 110-volt
a.c. power any place where a
12-volt battery is available or
can be taken.

The unit ean be used to
operate a variety of electric
cquipment and is offered in
four models with from 130 to
500 watts output.

The unit can also be used
as a fast or slow charger for
- or 12-volt batteries.

11 Natwnal Radig Tastitute is now
nal voltmeter and 40" leads,
marketing its “Professional Mode!
2 Battery Eliminator” designed for
transistorized equipment.

The unit supplies clean, filtered
d.c. fully variable from 0-15 volts.
Outpul is suflicient for receivers up
to 224 volts. The unit cannot be
damaged by short-cireuits.

The instrument is shipped com-
plete with plug-in jacks for exter-
nal voltmeler, and 40" leads.

17 Cornell-Dubilicr is offer-
ing a free “Pik-A-Pak” dis-
play rack, which holds 3000
capacitors, to distributors
and jobbers who purchase a
selection of C-D’s most popu-
lar capacitors.

Occupying less than 3 sq.
feet of floor space, the deco-
rative and colorful display is
designed to stimulate the sale
of capacitors in quantity to
service technicians.,

Berylliin
Corp. has added a

12 The

group of miniature
safety pliers to its
line of non-sparking
safety tools.

The line includes
curved needle-nose,
duck-hill, long-nosc.
and diagonal cutting
types.

13 Wuldon Electronies, Ine. has

ﬂﬂ“ll f::i released a “point-of-purchase” dis-
et play rack featuring a wide assort- USE.THISCUU!’DNFO.RADDI.”O!JALDE.TAILS
[TRESEyE = ] ment of small electronie hardware
i roner S e ELECTRONICS WORLD

Att: Editerial Dept,, Room 1021
One Park Avenue
New York 16, New York

In order to attract buyers, the
company has packaged its hard-
ware in a new series of hoxes, all
of similar [ront dimensions and de-
sign. All boxes come with a window
for product visibility.

The boxes are light blue and ma-

Please send me additional details on the products
whose code numbers | have circled below. | under-
stand that there is no charge and no obligation.

roon for the “Blue-Line"” (100 pack) 2 : ¢ ’ ¢ ¢ ’ ’
g P 3lue-L. ack
Series and light green and maroon 0 " 12 '3 1 '3 e 7
in the “Green-Line (small-pack) Mr
e R R A EERLELLEREECEERELEERERLE
The packages are provided with Address . ... ..
a sturdy tab for hanging on the 118 .
hooks in the 30" x 65" x 18" wire City . ..o Zone. ... State. ... . .....
1 hardware rack. Please print clearly. Offer expires April 30, 1961

e RS RSN NEEACsEENNRANAsEPNONNRRENasTsTIONIENNARDEDD
—
Pk AGUEN TSV IUP S ENAAN000000REEcPNSRRARaRDEnD
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A

DIMENSION CONTROL

FOR
STEREO

By RALPH GLASGAL

Consulting Audio Engineer

A new circuit and
control that adjusts
stereo separation ratio.
This technique
enhances the stereo
effect, cancels
crosstalk, and
compensates for poor
loudspeaker placement.
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HY ANOTHER CONTROL? Isn't
WStereo complicated enough as it is?

For the more casual music listener,
perhaps it is, but for the perfectionist
and the experimentally minded much
can be accomplished through the use of
this special control circuit to enhance
the stereophonic effect, to increase sep-
aration, to cancel crosstalk in cartridge
or amplifiers, and to compensate for dis-
advantageous speaker placement. With
this control, an audiophile can be his
own recording engineer without being
present at a recording session.

Ever since the inception of mass-pro-
duced stereo home sound systems, a
flood of books, technical essays, maga-
zine articles, and even cartoons have
stressed the importance of placement of
reproducers and listeners to achieve any
semblance of stereophonic effect. The
resultant well-publicized need for logis-
tics in the living room has made weight-
lifters out of countless devoted audio-
philes.

Sterco is the creation of the electron-
ics engincer, and its problems should be
solved by electronics, and not by the
heavy moving industry. It is pleasant to
report that some audio engineers have
met this challenge and that the critical
listener can now permit his wife to ar-
range the furniture to suit her aesthetic
taste and still not interfere with his
ability to obtain as much, or as little,
stereo separation as he desires, with
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only the effort involved in turning a
knob.

The stereo separation ratio control,
sometimes called a *dimension control,”
is not a gadget or a toy for special ef-
fects or stunts. It is a logical and much
needed extension of the recording studio
equipment into the home, enabling the
listener to add his own taste and ex-
perience to the judgment of the record-
ing engineer. How this is accomplished
will be made apparent as we examine
the applicable electronic and acoustic
principles.

Recording in Stereo

To properly understand the purpose
and function of the circuits described in
this article, the layman must first rid
himself of a widespread misconception.
A stereo record is not an arbitrary divi-
sion into right and left channels corre-
sponding to the right and left sides of a
stage or platform. It is, rather, a com-
plex combination and division of sound
compounded electronically at a console
by a human musician-engineer and is
offered as his best artistic expression of
stereo music as he hears it, subject to
the acoustic conditions peculiar to his
own monitoring systems. To alter his
intepretation during playback in the
home is not sacrilege, nor does it consti-
tute tampering with a fixed mathemati-
cal ratio. It is merely the addition of one
mor¢ artistic judgment to a whole se-
ries of such judgments.

That it is quite possible to season the
stereophonic effect to taste can be seen
if e examine a typical stereo recording
setup. Consider the MS (middle-side)
recording method widely used in Europe
{see Fig. 1). Two microphones are
mounted coaxially at a center location
in front of the orchestra. One micro-
phone is capable of picking up sound
equally from all parts of the orchestra.
Let us represent its signal output as
left+right+center or (L+R+C). The
other microphone, usually a ribbon type,
has some rather unusual directional
properties. A signal reaching the micro-
phone from the extreme right produces
a signal of opposite polarity from that
of a sound source at the extreme left.
Sounds which come from neither the
right nor left produce no output at all.
Therefore, we may represent the output
from this microphone as left—right or
(L—R).

It is now the recording engineer's job
to reduce these two microphone outputs
to simple left- and right-channel out-
puts, which can then be recorded onto
the master tape and used to cut two-
channel stereophonic discs. This is ac-
complished by a process known as ma-
trixing. The two outputs are added,
(L+R+C)+(L—R)=2L+C, to pro-
duce a signal containing left informa-
tion with a reduced center signal com-
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ORCHESTRA

L-R
CONTROL CONSOLE

[}
R+C

[1
a+e

Fig. 1, The MS method of stereo recording.
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Fig. 2. Dimension control cirevit that

has been employed by Nippon Columbia Co.

ponent, The right-channel signal is ob-
tained by subtracting the two micro-
phone outputs to produce (L+R-+C) —
(L R)Y—2R--C. Hence, the required
left and right signals have heen sepa-
rated out and there is some center infor-
mation in both outputs. In actual prae-
tice, the addition and subtraction is ac-
complished by the recording engineer at
the recording console on the basis of his
experience and what he hears over a
monitoring system,

The difference signal, (L—R), repre-
sents the separation or stereo portion of
the signal. By boosting this signal at the
expense of the sum signal, increased sep-
aration is obtained. If the difference sig-
nal is attenuated by the recording
engincer, soloists or center instruments
become emphasized and the stereo di-
mension is redueed.

The engineer carefully adjusts the
mixing and matrixing levels, blends in
other solo or reverberation microphones
until he obtains what he and a commit-
tec of professional musicians and re-
cording executives consider to be
optimum. Generally speaking. the com-
bined judgment of these gentlemen can
be relied upon, but they are only human
and cannot he expected to compensate
the recordings in advance so that they
will sound realistic over all the myriad
speaker systems and placements found
in homes. Their judgment is of neces-
sity based an what they hear through a
limited number of monitoring systems,
and represents a compromise to achieve
results that will sound best over the
greatest number of home systems, to
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the greatest number of listening cars.
The apparent amounts of sum and
differenee signals are also affected by
speaker placement. room acoustics, and
listening position. Thus. if loudspeakers
are placed very close together, the ear
will hear mainly a sum signal and the
sterco effect will be minimized. Also, a
listener a great distance from the loud-
specakers will hear only a monophonie
signal. At the other extreme, the lis-
tener with stercophonic carphones or
excessive speaker separation will hear
more difference signal than the com-
mittee of experts intended him to, The
effect will be pronounced separation.

Purpose of the Control

What is needed then is a control which
the listener ean adjust in his own home
to achiceve exactly the ratio of sum to
difference signal required to match his
particular listening environment or ar-
tistic predilections.

In the MS system of recording, we
have seen how the sum and difference
signals arc produced directly by the re-
cording microphones. In other stereo
recording systems, the sum and differ-
ence signals never actually exist as such,
though their ratio is carefully controlted
by a proper multiple microphone place-

ment and judicious choice of mixing
LEFT +L|  PHASE —L
INPUT REVERSE
[
—— i —
R
|
! 4R RIGHT QUTPUT
H LR {RANGE R+L TO R TO
i R-L)
|
1
|
ot LEFT QUTPUT
1) MIXER (RANGE L+R TO L TO
L-R)
[
+R =R
i
RIGHT +R PHASE -R
INeUTO REVERSE [

Fig. 3. Block diagrom of the new stereo
separation ratio control circuit described.

levels. Most of the better stereo record-
ings show a separation ratio of differ-
ence to sum signal of about 9 to 10; thus
a good stereo recording is just slightly
more monophonic than binaural.

A stereo dimension control is not a
new idea. Such a control is included in
most of the new multiplex adapters for
use in the Cirosby system of FM stereo
broacdcasting. Here, the sum and differ-
ence signals are actually being broad-
cast and it is therefore necessary to de-
matrix the signal to get a left and right
signal. If one starts with a left and right
signal as from tape or dise, and then de-
sires to alter the scparation ratio, it is
possible to make sum and difference
signals electronically, alter their ratio
by means of controls, and then subtract
and add them again to recover the new
left and right signals. This is however a
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cumbersome and rather parts-consum-
ing niethod of altering the separation
ratio.

A little simple arithmetic will show
that it is not necessary to actually make
sum and difference signals to alter the
separation ratio. Suppose we desire to
double the separation ratio of difference
to sum signals in order to compensate
for elose-together speakers. We start
with

Diff. L-—R

———— =1, and we then in-
Sum L+ R

2(L—R)

L+R"
creasing the difference signal to two
times its former value, we achieve the
desired ratio. Now let us reclaim the
left and right signals and see how they
have been altered. The right signal is
the Sum - Diff.=L+R—-2(L—R)=
3R L. The left signal is the Sum
Diff. = L+R-+2(L - R)=3L—R.

This result shows that to alter the
separation ratio it is only necessary to
add to cach channel an out-of-phase
signal from the other. In this case, to
double the separation ratio. an out-of-
phase signal of '; the amplitude must
be combined with the signal of the oppo-
site channel.

Figure 2 shows a portion of a circuit
first proposed in print by Toshio Hirota
of Nippon Columbia Co., Ltd. By in-
ercasing the value of the common cath-
ode resistor R, the difference signal is
amplified. and by decreasing the value
of R. blending is achieved. This circuit
is extremely simple and casy to install

(Continned on puye 118)

crease the ratio, =2. By in-

Fig. 4. Complete schematic of the control
circuit that can be inserted into the pre-
amp or just chead of the power amplitier.
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By KENNETH F. BUEGEL

Complete construction
info on the electronics
portion of stereo record
playback system. Final
adjustments as well as
complete operation of the
home-built system are
covered in this final part.

tion of the recording preamplifiers

and the power supply for the four-
track tape system. Now we will take up
the matter of the playback preamp and
adjustment of the system.

IZ\I PART 1. we covered the construc-

Playback Preamps

If the playback preamps are built on
a separate chassis from that of the re-
cording amplifiers another 41" bonding
strap must be added from the jack panel
ground to the chassis. The playback-
head signal grounds are carried through
an insulated jack and connected to the
chassis only at the ground point for R
and Rua.

Proper ground techniques are an «b-
soluie must. The output signal from the
playback head is only 2 millivolts and

Under-chassis view of
the playback preamp
portion of the tape sys-
tem. Two identical cir-
cuits are employed, one
for the left channel and
the other for the right
channel. Shielding is
used between the two
sections in order to
minimize the possibil-
ity of some crosstalk.
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common grounds will certainly create a
hum problem. For this same reason, a
premium-type 7025 {ube is used in the
first two stages although if a number of
12AX7 tubes are available, it would be
possible to hand pick one {or minimum
hum. See Fig. 4.

The signal appearing at J. is amplified
twice in V.. and V. before it is applied
{o the “Playback Gain” control, R.. V.,
again amplifies the signal which is ap-
plied to V... a low-impedance cathotle-
tollower. The output signal at J, may be
adjusied over a range of 0-3 volts. Most
stereo control centers work well with
about .3 to 1 volt signals into the “aux-
iliary™ inputs.

The combination of R. and C.. feeds
back more of the high frequencies from
the plate of V. to the cathode of Vi
to equalize the playback response. This
preamplifier was orviginally used with
two-track heads but the increased high-
firequency response of the laminated
four-track heads necessitated the addi-
tion of C. hetween the plates of V.,
and V,; to maintain flat response over
the 50 to 10.000-cycle range. This ca-
pacitor may be omitted if the older two-
track heads are used.

Most stereo control centers follow the
general outline shown in Fig. 5A. The
addition of a d.p..t. switeh, as shown in
Fig. 5313, will allow listening to the signal
being recorded on the tape, When re-
cording from a disc, a piece of lint
caught under the stylus and producing
distortion is immediately apparent.
There is no need to rewind and play
back the tape to determine the quality
of the recording.

The input impedance of the recording
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preamps is high and should not affect
the cartridge preamp output. The play-
back preamp output impedance is low
and may be applied directly to a level
control, if one is ahead of the first am-
plifier following the selector switch. Al-
most all stereo control centers have the
recorder output jacks connected prior
to any tone-control circuitry. Connec-
tion of the output of the playback pre-
amps to jacks designed to accommodate
a tape-head input is not recommended
since these inputs are usually equalized
and will operate only on very low
signals.

Adjustments

Alignment of the completed system is
easily accomplished with a standard
alignment tape, a v.t.v.m., and a signal
source—preferably an audio oscillator.
Physical alignment of the heads is man-
datory before any other adjustments
are attempted. First, remove the oxide
coating from a section of Mylar tape
for about six inches. Then thread this
tape from one reel to the other with the
clear section over the heads. For better
visibility, the pressure pad may be re-
moved. Mylar tape will have less “curl”
after removal of the oxide with lacquer
thinner or nail polish remover than will
acetate tape. In tape decks with the
reels beneath the heads, such as the
Viking. the left track is closest to the
front panel.

Demagnetize all tools used in adjust-
ing the head positions. As shown in Fig.
6, the tape heads should meet the tape
squarely and the lower edge of the tape
should just be even with the outside
edges of the pole pieces nearest the tape-
deck panel. Thoroughly demagnetize the
heads before proceeding! Place the
alignment tape on the deck and advance
R on both channels to about mid-posi-
tion. Set the v.t.v.m. to a low a.c. range
and connect it between J; and ground of
cither channel. While playing the sec-
tion of tape with the high-frequency
head alignment tone, set the azimuth
adjusting screw on the playback head
for maximum output. as indicated by
the v.t.v.m. Now, connect the recording
head windings to the playback inputs
and set its azimuth adjustment in the
same manner.

Return the head connections to nor-
mal and play the 1000-cycle level-se!
tone while adjusting R. in each play-
back channel for the desired output
level. Remember that this tone. as re-
corded on the test tape, will probably be
about 15 db below saturation. In any
event, the setting of R, should be such
that when the sterco selector switceh is
in the tape position, the level is about
the same as that of the other inputs.

To set up the recording amplifiers,
first measure the average output ap-
pearing at the recorder output jacks on
the stereo control center. Then connect
J: on both channels to an audio oscilla-
tor, set for this output, at a frequency
of 1000 cycles. Set R, the “Record
Level” control, to mid position and ad-
just B, on each channel until the a.c.
voltage read by the v.t.v.m. at J: is 1.8
volts. For this adjustment S; must be in
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the “Record” position but do not depress
the *"Push-to-Record’” button or the bias
voltage on J: will cover the audio volt-
age reading.

After setting R. adjust R. on each
channel until each meter reads 707 of
full scale. With the levels set to these
values, your recordings will be about
3 db under tape saturation when the
meter reading is at full scale. Recording
at levels this close to saturation will
not adversely affect performance. One
definition of tape saturation is “that
level at which a pure 400-cycle tone ap-
plied to the tape is reproduced with 155
distortion.” While it is not the author's
desire to enter into any of the argu-
ments about the theory of tape record-
ing and reproduction, just one compari-
son between a tape made with this
system and any pre-recorded four-track
tape will serve as testimony to the ef-
fectiveness of recording at this level. A

“Record Level” until most peaks just
hit the 709+ point, with an occasional
peak of 100%.

To correctly set the “Noise Balance”
control, Rw, thread a new tape on the
deck and connect the v.t.v.m. to J: of
either channel, Set the "“Record Level”
to minimum and adjust R, for a mini-
mum reading with the system recording.
This bias oscillator will completely
erase a saturated tape in one pass when
used with the recommended doubte-gap
crase head.

When using the system for recording
from a stereo broadcast source, output
levels of the tuners may be conveniently
balanced by reference to the meters.
The meters are operating any time the
“Record Level” control is advanced. If
used to determine the relative signal
per channel on playback only, be sure
S, is not in the ""Record’” position or an
unpleasant reverberation will be added

word of caution, however. In use, set the 1o the tape. -30-
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hreeze from the south gently nudged

{leecy white clouds across an azure
sky. Robins braced themselves on the
green sod polka-dotted with yellow dan-
delions and yanked inch after reluctant
inch of clastic worms from the warm
carth. Tulips, jonquils, and redbud de-
lighted the eye; the ears rang with the
exciting lilting chorus of the birds; and
the sweet fragrance of hyacinths made
simply breathing a heady pleasuve.

lT was a perfect spring day., A warm

Inside Mac's Scrvice Shop. Barney
hummed happily to himsell as he
worked at the beneh beside his em-
ployer.

"I don’t need 1o stick my head outsicde
to tell it's spring,’” the older man said
with a4 grin. “You're certainly in tune
with the season. I can almost see yvour
fancy lightly turning to thoughts of you-
know-what,"”

“Huh?" Barney said as he looked up
with a puzzled frown, “Oh! I dig you,
but you're out of phase. I'm just happy
becawuse I finally have all my transmit-
ting beam antenna problems licked.”

*Didn’t know you had any problems.”

“That's because I'm the strong sitent
type and seldom complain,” Darney said
with an impish look. It all started when
the ten-meter band began to fold up
early this year. As you know, the sun-
spot cycle is rapidly going down hill,
That means conditions on the higher
frequencies will get progressively worse
for the next few vears; and good old ten
meters, my favorite band, will he just
about keput as [ar as consistent DX is
concerned. For long distance work, a
fellow is going to have to retreat first
to fifteen meters and then, when that
goes out, to twenty., The wise hovs sav
even twenty will likely be pretty poor
during the worst part of the eleven-vear
cycle.

“I decided the smart thing would be
to take down my faithful okl ten-meter
beam and put up a tri-bandes that would
still let me work ten when it was open
but would also let me operate fifteen
and twenty when ten was blacked out.
So I got myself a good four-clement tri-
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By JOHN T. FRYE

Problems!

bander and made my first mistake: I
put it up on the samc heavyv-duty TV
rotator that had carried the old antenna,
After all, that rotator had never failed
to hold or turn the ten-meter joh, even
with a half-inch of ice [rozen on the
elements; so maybe it would handle the
much-larger tri-bander,

“I should have known better, Instruc-
tions accompanying the bean said a
heavy-duty TV rotator would hold the
antenna only in winds up to twenty-five
miles per hour. The jolkers who wrote
that must have actually checked it out,
for the very first time we had gusts up
1o 25 mph, the wind turned the hecam up
against the stop and kept banging it
theve. Considering it has a sixtcen-foot
boom and a longest element of thirty-
one fect and weighs nearly forty pounds
without a mast, I had no rcason to he
disappointed.

“Anyway, the motor
much of that, and neither could I. I
found myself cringing every time a
breeze sprang up. Finally I did what I
should have done in the first place: I
replaced the TV rotator with a heavy-
duty rotator especially designed for
turning and holding hcavy beams and
arrays. This one has an arrangement
that locks the two major parts of the
rotator solidly together when the beam
is at rest, When power is applied to the
rotating motor, this brake is disengaged
by a solenoid. That took care of my turn-
ing and holding problems.”

“You had others?”

“Yep! But let me tell you how my
‘antenna farm’ is laid out. The rotator
is mounted on the end of a six-foot
length of 174 galvanized pipe bolted to
the top of a forty-foot telephone pole.
The motor sits two or three feet above
the top of the pole, and a five-foot 114"
pipe mast holds the beam. One end of
my all-band trap antenna is fastened to
the 114" pipe right at the top of the
pole. The end insulator of this wire an-
tenna is only about four feet from the
pole and six or seven feet below the
bheam elements. I know this isn’t the
best arvangement in the world: but

couldn't take
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Mom says flatly one mast is all we're
going to have on the front of owr lot,
and that's that.

“The length of the control cable is
very close to sixty feet—which is about
aquarter-wavelength long on 75 meters.
My old rotator contrel used lamps ar-
ranged around a compass pattern to in-
dicate the beam direction, and when I
first put up the ten-meter beam 1 lis-
covercd that when I was on 75 meters
all the indicating lamps lighted up
simultaneously. Parallel wires in the
control cable were acting as resonant
quarter-wave lines, and the r.f. across
the bottom ends was suflicient to light
the bulbs. T ecould have cured this hy
bypassing each bulb with a small ce-
ramic capacitor, but I accidentally
found that if I pulled the control unit
a.c. plug from the socket when I was on
73 neeters, the situation was no longer
present, Doing this shilted the standing
waves on the control wires enough so
that the current loop moved away rom
the bulbs.

“The heavy-duty rotater uses a cur-
rent meter in the control unit that
works in conjunction with a potenti-
ometer in the motor section to indicate
direction. Two wires carry direet cur-
rent up to the potentiometer, and one
of these wives is fused with a 1/16-amp
fuse in the control unit so that il a
short-circuit accidentally occurs in the
cable the precision potentiometer will
not he damaged. Well, alter I had the
beam up and had checked everything
out on the higher frequencies, 1 decided
to tune up on 75 and report into our
state traflic net. After I had tuned up, I
reached over to rotate my pride and joy
one more time and got a nasty shoclk.
The hbeam turned all right, but the direc-
tion-indicating pointer never moved off
the left-hand ‘South.’

“I suspected the little fuse had blown,
and it had. I also suspected, thanks to
my experience with the other rotator,
that r.f. had blown the fusc; so I put a
pilot lamp in place of it and quickly
found that when my transmitter was
putting out 100 wattis on 75 meters
better than 125 ma. of current was go-
ing through the fuse rated to blow at
around 85 ma. A .03-uf. ceramic capaci-
tor connecled across the two wires
carrying the d.c. voltage up to the po-
tentiometer cured the difliculty com-
pletely by bypassing the r.f. right at the
terminals before it ever got inside the
control box.

“While a certain set of circumstances
had to exist in my antenna system for
this to happen, my set-up really is not
too unusual. Lots of fellows usec the
same mast to support a beam and carry
one end of a low-{requeney antenna, and
lots of them use a length of control
cable that can become a resonant line
at a low operating frequency, Under
such circumstances, the mysterious
blowing of that fuse could present a
puzzling problem, especially if the r.f.
current was marginal so that the fuse
only blew now and then.”

“Yeah, I can see the puzzled ham run-
ning up and down his tower like a

(Continued on puge 112)
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n Industria

Instrumentation —

By RAY A. SHIVER
& WILLIAM STILLWELL

Instrumentation Laboratory
AiResearch Mfg. Co. of Arizona

A large variety of useful in-
formation can be gathered,
recorded, stored, and then
reproduced by this method.

well known in computer technology,

automatic programming, and mis-
sile telemetry systems, ils application
to indusirial instrumentation is a com-
paratively new field. With the introduc-
tion of high-speed turbo machinery and
supersonic flight, design engineers he-
came necessarily interested in frequen-
cies ahove the audio range. To nieet this
need. instrumentation magnetic tape re-
corders were developed with a direct
record frequency response to 100 kc.
This has proved to he a valuable tool to
the development engineer in the design
ol high-speed turbine swheels. bearings,
and retated components in the industrial
field.

WHILE magnetic tape recording is

Recorders for Instrumentation

Fig. 1 shows one of the first types of
recorders used in instirumentation. This
proved valuable but was limited by its
narrow (for instrumentation applica-
tions) frequency response and the avail-
ability of only two channels. Fig. 2 illus-
trates one of the types of recorders in
general use today. Note that both types
are designed to be “mobile’ since the job
seldom is able to come to the recorder.
The recorder shown is an Ampexr FR-
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100-A, providing facilities for recording
and reproducing seven channels of data.
Six tape speeds are available from 60
ips to 1% ips. The frequency responsec
is a direct ratio of tape speed from 100
lke. direct-record and 10 ke. FM at 60 ips
to 6230 cps direct-record and 312 ¢ps
FM at 17% ips. The top half of the con-
sole shown in the photograph of Fig. 2
contains meters, preamplifiers, and in-
put-output attenuators for maximum
flexibility. Included in the lower section
of the conirol panel is a v.t.v.m,, a pulsc
generator for supplying timing mark-
ers. two bridge-balance circuits for
strain gage calibration, and a variable
d.c. supply and meter for calibrating d.c.
channels. Outboard equipment includes
a dual-beam oscilloscope. a high-fre-
quency oscillator, and a frequency coun-
ter. An indispensable item is a micro-
phonc for recording a running commen-
tary during a test and for providing ref-
ercnce points to be used in data reduc-
tion.

Recording Systems and Their Uses

The Amper FR-100-A is equipped to
record by any combination of four dif-
ferent methods: Direct-record, FM,
PWM, and NRZ digital recording. Since
our application concerns the recording
of high-frequency and d.c. data, we shall
concern ourselves with the direct-record
and F'M systems only. The direct-record
method is similar to that used in home
tape recorders in that the signal to be
recorded is amplified, mixed with a bias
oscillator signal, and applied directly to
the record head. Of course, the instru-
mentation recorder has a much greater
frequency response; more rigid toler-
ances {or skew, wow, and flutter; and a
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more elaborate system for playback
equalization. Since this type of record-
ing is most useful in recording high-fre-
quency amplitude information, the prob-
lem becomes one of obtaining as flat a
curve as possible from the reproduce
amplifiers. The L.LR.I.G. standard is = 3
db. but with careful attention to equali-
zation. much greater accuracy can be
obtained. The section on a typical re-
cording problem also indicates how this
can be compensated for in the calibra-
tion process. If greater accuracies are
required. a standard tape is reproduce
for each direct-record channel and a
frequency response curve drawn by an
X-Y plotter. This allows any point on
the curve, once the frequency has been
established. to be corrected. Frequency
reproduction aecuracy on this particular
rccorder is better than 19, being
limited only by the stability of the tape
transport systeni.

Fig. 3 shows some of the types of
transducers that are applicable to direct
recording. At left center is a speed pick-
up which is used in conjunction with a
multi-tooth gear to provide an indica-
tion of unit rpm. As the gear revolves,
each tooth in passing the pole piece of
the pickup generates a pulse which is
recortted on the tape as a function of
rpm. At lower left is an accelerometer
which. when property attached to a
member under test. will produce an a.c.
output voltage proportional to vibration
amplitude. Also pictured in Fig. 3, at the
extreme right, is a strain gage shown
bonded to a metal member. A strain
gage consists of a special high-resist-
ance wire or foil which when stretched
or compressed produces a proportionate
change in resistance and therefore out-
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Fig. 1. In the early days of this technique,
the audio tape recorder was pressed into
service for some industrial instrumentation.

L[] mml_m""

Fig. 2. Loter, specialized recorders were
developed specifically for this purpose.
This setup handles seven channels of data.

STRAIN GAGE
PRESSURE TRANSDUCER

A !I'%v
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STRAIN GAGE
BONDED TO
METAL

THERMOCOUPLE Jf

-

Fig. 3. Here are some of the special-pur-
pose transducers that convert various char-
ucteristics into usable elecirical signals.

62

put voltage. When the gage undergoces
a resonant strain condition a sinusoidal
voltage is produced which is amplified
and recorded as a peak-to-peak strain
signal.

The FM system is useful for recording
low and medium frequencies (d.c. to 10
ke.) with extreme accuracy. This type
of recording is not limited by equaliza-
tion econsiderations and is dependent
upon frequency accuracy—not ampli-
tide only. The signal to be recorded is
used to [requency modulate a eenter
carrier frequeney in the record ampli-
fier and this, in turn, is recorded on
tape. Since the level of the signal ap-
plied to the tape is designed for tape
saturation, no bias signal is needed in
FM recording. The function of the FM
reproduce amplifier is to take the fre-
queney-modulated carrier signal from
the tape and convert it to conform to
the original signal. This is done with
conventional limiter and diseriminator
circuitry. At top left in Fig. 3 is a strain
gage pressure transducer that would be
applicable to FM recording. The “in-
nards” of the transducer consist of a
temperature-compensated  strain-gage
bridge circuit coupled to a movable dia-
phram. With suitable excitation voltage
applied to the transducer, a pressure ap-
plied to the diaphram will produee an
output signal proportional to the
amount of pressure applied. This is ap-
plied through a suitable balance and
control eircuit direetly to the FM-record
amplifier. At the center in Fig. 3 is
shown a thermocouple for measuring
temperature. A thermocouple produces
a feeble d.e. voltage that varies directly
with a change in temperature. The teni-
perature range te be recorded deter-
mines which type of thermocouple will
be used. since a particular type will
work well only over a limited tempera-
ture range. The most common types
used in instrumentation work are cop-

Fig. 4. An illustrative problem selup s
shown here in block-diagrom form. See text.

per-constantan  for extremely low
ranges (—300 F to 4-200°F), iron-con-
stantan for medium ranges (0°F to
41000 F), and chromel-alumel for the
higher ranges (4600 F to 2000 F).
After the thermocouple signal is applied
to a suitable reference junction, it is
amplified by a d.c. amplifier 1o a level
suitable for recording.

While at the present time the fre-
quency response of the FM-record sys-
tem is limited to 10 ke., there will be
available shortly in the industry FM re-
cording systems that are flat to 20 ke.
and heyond. This will allow recording of
amplitude information with very good
accuracy and simplicity. In general.
tape reeording as applied to industrial
instrumentation. is conecrned only with
the recording of medium- and high-fre-
quency information. Therefore, d.e. and
slow time-response information, exeept
for purposes of cotrelation. is best left
to other types of recording. For ex-
ample, pressure transducers, thermo-
couples. and static strain gages, would
be more suitable to high-sensitivity gal-
vanometer recorders where many chan-
nels of such information can be reeorded
simultaneously with a minimum of elee-
tronic eircuitry.

A Typical Recording Problem

A typical recording problem is iltus-
trated in the block diagram of Fig. 4.
In this case it was desired to measure
the stresses present on a gas turbine
compressor wheel along with bearing oil
temperature, compressor discharge
pressure, unit vibration, and compres-
sor-wheel rpm. Thirce dynamic strain
gages suitable for the temperatures to
be encountered were bonded to the com-
pressor wheel at the desired locations
and brought out to a slip-ring unit. The
wheel was then balanced and installed
in the gas turbine. Dircet-record chan-
nels 2, 3, and 4 were used for this appli-
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Fig. 6. Control and calibration circuitry,

cation along with the associated circuit-
ry shown in the block diagram. Direct-
record channel 5 was used for the ac-
celerometer signal and channel 1 for the
voice commentary. Note that the micro-
phone may be switched out of this chan-
nel so that it can be used for data re-
cording as well. Bearing oil temperature
was assigned to FM channel 1 and com-
pressor discharge pressure to FM chan-
nel 2,

Once proper circuitry has been estab-
lished, the next important step bhefore
recording data is to establish calibration
points for each channel of information.
This is to be used later in data reduction.
Fig. 5 shows the complete circuit of a
dynamic strain gage channel, We shall
assume the values shown as a basis for
calculating the calibrate resistor, Eca.
The gage, or “sensitivity,” factor of a
strain gage is the ratio of output signal
to supply voltage when the gage is
stressed within its operating range. This
is supplied by the strain gage manufac-
turer and varies for different types of
gages. Another important consideration
is the line resistance in the lead wires
since this will affect the gage factor.
Calculating the new gage factor to allow
for line resistance is done as follows:

G.F. . R, + R.
G.F. (new) R.
20 B 120 + 5
G.F. (ncw) - 120

240
G.F. (new) = 125 = 192

Substituting the new gage factor in the
general strain calibration formula and
solving, we arrvive at a calibration re-
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sistance value to produce a simulated
strain of 1000 microinches/inch on the
gage.

R.
s = G.F. (new) X e E,
¥7712;)___125
192 x 1000 x 10
1.25 x 10
= - 125 — 64,975
192 x 10° 4

where: ¢ denotes strain in microinches/
inch.

However, simply shunting the strain
gage with this calibrate resistor will
produce nothing as far as the direct-
record channels are concerned since
they will record only a.c. voltage. There-
fore, we must convert the signal into a
“dynamic” form in order to record it on
tape. This is accomplished by rapidly
switching or chopping the calibration
resistance in and out of the circuit to
produce a square wave, as shown in Fig.
5. However, this is still not quite good
enough since the direct-record channel
will distort the square wave somewhat
and make it difficult to measure. There-
fore, we simply apply the square-wave
calibration signal to an oscilloscope,
match its amplitude with a sine wave
from an oscillator, and record the sine
wave on the direct-record channel. We
now have a reliable calibration signal on
the tape for each strain gage. This is
done for several different frequencies
within the range of interest in order to

ity of circuitry makes accelerometer
signals easy to record, but they are diffi-
cult to analyze as we shall sce in the
section on data reduction.

Strain gage pressure transducers re-
quire the control and calibration circuit-
ry of Fig. 6 for proper utilization. The
transducer is first balanced for zero out-
put voltage by RE... The calibrate re-
sistor is then switched into the circuit
which simulates a known pressure.
Since the d.c. unbalance voltage is ap-
plied to an FM channel in this case, it is
not necessary that the calibrate resistor
be chopped as before. As a double check.
a known static pressure may be applied
to the pressure transducer and checked
against the calibrate resistor. This is
often done when critical tolerances are
required. Values of calibrate resistors
for pressure transducers are arrived at
very conveniently with the aid of a pres-
sure-indicating meter and an accurate
variable air supply by direct reading of
the amount of unbalance voltage pro-
duced by the calibrate resistor. No cal-
culations are necessary in this case.
Pressure transducers are available in
the ranges from a fraction of a p.s.i. to
special types that will read thousands
of pounds of pressure.

To arrive at a calibration for tem-
perature it is only necessary to refer to
a set of tables for the particular type of
thermocouple and reference tcmpera-
ture being used (in this case the refer-
ence thermocouple temperature is 150

Fig. 7. A typical data-reduction setup for

insure maximum possible accuracy.

Fig. 4 is a line diagram for recording
vibration. The accelerometer and con-
necting cable come {rom the manufac-
turer complete with a calibration chart.
The chart indicates how many millivolts
r.m.s. or p.p. that will be generated for
cach G of acceleration. To record a cali-
brate signal of 100 G's on the tape, we¢
insert a sine-wave signal from an oscil-
lator at some frequency within the ac-
celerometer range (usually 1000 cps)
into the cathode-follower input and set
the level for the calibration point by
reading the oscillator signalona v.t.v.m.
For example, if the chart indicated that
the accelerometer produces five milli-
volts r.m.s. for each G of acceleration,
the calibration voltage for 100 G's would
be 100 x .005 volt. or .5 volt. The simplic-
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one particular industrial test procedure,

degrees). For example, if we wish to use
an iron-constantan type thermocouple
and place a calibrate signal of 500 de-
grees Fahrenheit on the tape, we refer
to the appropriate table and find that an
iron-constantan thermocouple with a
150-degree reference tempervature will
produce an output of 10.71 millivolts
d.c. at 500 degrees. An accurate milli-
volt source is then used to apply this
value to the d.c. amplifier and the gain
set to provide a suitable level for record-
ing on the FM channel. This completes
the calibration for temperature and the
thermocouple may now be connected.
The calibration of unit rpm is prob-
ably the simplest of all since it is only
necessary to know the number of gear
teeth coupled to the speed pickup.
Knowing this, the formula for the cali-
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AVERT. CALIBRATION 200 MICROMNCHES/N PER CENTMETER

NO VERT CaLIg,

SWELP AATE-1 X 0 30V SEG
10}

NO VERT CALIS

SWEEP AATE» 1 X 0¥ SEC /CM.
8}

|
PP PP I S

RPM X 1020
€}

VERT. CALIB 50G'S/CM,

L8S/5Q N(PS 1}

RPM X 1000
iF)

Fig. 8. This is what the information looks like as it appears on the scope. Note that each division equals 1 cm. (A) Dynamic
strain amplitude (peak-to-peak} vs rpm. (B) Single sweep of strain point of part A. (C) Unit vibration (peak-to-peak] vs rpm.
{D) Single sweep of vibration point of part C. (E) Bearing oil temperature vs rpm. (F} Compressor discharge pressure vs rpm,

1 1 i I
hrate frequency becomes the following:

. . N x 8
Tulibration Frequency = — | -

= Ops
60
Where: N = number of teeth on the
gear and 8§ = speed calibration point
(rpm).

An oscillator coupled to a igital (re-
quency counter is used to apply the
calibrate signal to the direct-reconrd
channel. No special precautions are nec-
essary in the use of speed pickups ex-
cept to monitor the input level of the
signal to the tape recorder during the
test to see that it does not become high
cnough to distort the waveshape. Dur-
ing the actual test run it is very im-
portant to keep an accurale record of
cach event to refer back to during the
data reduction process. Information is
worthless no matter how aceurate, il a
log is not maintained as 1o the condi-
tions, time. sequence, and tape check
points during the run. It is also neces-
sary during the test run to wateh the
input meters carefully for any sign of
abnormal readings that may indicate
trouble in connecting cables or trans-
ducers.

Methods of Data Reduction

Although it sometimes reguires only
a few minutes of actual recording time
for a test, it may require many hours
of intense study and work to reduce the
data to a usable form. We shall inves-
tigate a few of the methods employed
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for reducing the information on the
tape. Any type of information can be
read out in the form of an X-Y plot. In
this particutar test rpm or time would
be used for the X axis and the ampli-
tude of the signal to be measured would
be the Y variable, Since we need a very
high response tyvpe of plotier for the
strain gage and accclerometer informa-
tion. we shall plot these two channels
on the oscilloscope while photographing
the complete test run. Poluroid projec-
tion-type film is used in the camera in
order that standard 8's” x 117 prints
can be made. Fig. 7 shows a typical
data reduction set up. On the left can
be seen a dual-beam oscilloscope with
the camera attached. To the right of the
oscitloscope is an X-Y plotter which, in
this case. is used to plot the tempera-
ture and pressure traces. Localed in the
cenler of the table is a variable band-
pass filter which allows a bandpass of
any width through the range of 0-200
ke, Immediately above the filter is a
frequency meter which provides a d.c.
analogue outlput volage for {requency
input. On the far right is a digital fre-
quency counter which reads both eps
and period measurement. Located above
the counler is a sine-wave oscillator
which is flat up to 600 ke. This repre-
sents only a partiat listing of the equip-
ment that may be used for data reduc-
tion depending on the requirements of
the particular test.

Fig. 8 shows what the information
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| i

will look like once it is reduced to a
usable form. Fig. 8A shows one of the
strain gage signals on the compressor
wheel with all the stress points fhrom
light-off of the unit to maximum specd.
Note that there are three large stress
points. These points would be of great
interest 1o the design cngineer since
they represent critical points where
damage to the wheel might occur.
Theielore, we must be able to determine
their exact magnitude and frequency.
The magnitude can be read directly
from the photomraph as well as the
speeds where they occur. However, 1o
deterimine the exact frequency of ecach
point, we must use another method. \We
first set the scope sweep to a convenient
range to acquire an approximation of
the frequency. Fig, 83 shows one sweep
and it is observed to be near 20 ke, We
then place an oscillator signal on the
second channel of the oscilloscope and
acljust the frequency for 20 ke, As we
re-run the peint on the tape we shift
the frequency slightly each time until
we have a stationary Lissajous pattern
indicating the frequencies are at zero
heat. Since the oscillator clial reading
will not be accurate enough for our
purposes. we now apply the oscillator
signal to the digital frequency counter
and read it oul to within one cps. This
process is repeated for each of the three
stress points. We now have arrived at
frequency and magnitude for one of the
(Continued on puge 111)
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&P eLecrronics

New G-E Tool Toter puts tools
and parts al vour fingertips

No more digging for the right tool—not with this handy
new G-E Service Aid. The Tool Toter. Measures just
117 x 147, 12" high. It’s especially designed to go along
wherever tools are needed: on thie bench, on the counter,
on the job or for general maintenance. Peghoard with tool
holders keeps screw drivers, pliers, nut drivers, ete.,
clearly visible and easily removed or replaced. High-
impact plastic trays hold screws, nuts, lockwashers,
fuses, and other small tools or parts that are needed
on-the-spot. Order your Tool Toter today —helps make
service calls more profitable. Saves your time and your
temper. ETR-2338 Tool Toter.

of G-E Service Aids

New Forked Soldering Tool
Easy to Use in Tight Spots
Plastic handle makes it easy ta
hold and use = 4” long * Rad
sealed in plastic—will not pull
out = Forked tool best for re-
moving soldered wires * ETR-

2377 Soldering Tool.

Progress Is Ouvr Most Important Product

GENERAL ELECTRIC

Two More in the Series

Four-Edged Wire Stripper Saves
Time — Handles All Wire Sizes
Here's the easy woy to strip off
insulotion, without nicking the wire:
Pressinsuloted wire into cutting chan-
nel—rotote wire stripper around
wire and pull. Easyl 47 plostic
handle. ETR-2376 Wire Stripper.

|

-

b

These are the three newest in the series of G-E Service
Aids which can make your work more pleasant and more
profitable. Useful tools especially designed by service
technicians for service technicians. Get them from your
General Electric tube distributor, or mail coupon to
Chicago warehouse address given. Distributor Sales,
Electronic Components Division, General Electric Com-
pany, Owensboro, Kentucky.

GENERAL ELECTRIC COMPANY, DEPT. B
3800 N. Milwaukee Ave., Chicago 41, lllinols

Please ship, prepaid:

ETR-2338 Tool Toter, $3.00 ea. or $2.50 plus
10 G-E 6 volt series tube carton tops.

1

I

I

i

I

| ETR-2377 Soldering Tool, 60¢ each.
| ETR-2376 Wire Stripper, 50¢ each.
I

I

I

|

I

0O

My check or money order is enclosed for tI\e required
amount plus any sales or use tax applicable in my area.

Name
Address
City.

Zone Siate

www americanradiohistorv co
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SPECIAL
OFFER,

25¢
outer space

Dramatic Events Recorded First
Time From Short Wave Radio!

President’s voice from outer space
. police capture of a gunman ,
radio contact with record altitude
flight! Many other fascinating, his-
toric events—ships, planes, foreign
stations—all transcribed on a lim.
ited-edition recording, 'The Amaz-
ing World of Short Wave Listening "'
narrated by world-famous news-
caster Alex Drejer. If you're alert,
adventuresome, send for this re-

markable recording today!

#“U’DICES
4 from

As heard on Hallicrafters precision
receivers, $59.95 to $395.00.

r .
l @h "' ﬁ Department 20,
dllicrariers Chicago 11,1,
Enclosed is 25¢. Please rush 'The Ama.

ing World of Short Wave Listening.’

NAME R
I ADDRESS,

CITY STATE

SIS TN EEE R e

=
I
[
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+"LEADERS IN SPECIALIZED
RECEIVINGE EQUIPMENT™

MOBILE 3318

FIXED Complete
CONVERTERS $24.95
. POLICE i

1ulres no high
vollage supply. For
transistor car radlos. Can be
connected n momcnts for
emergency use. 2-54 M

Other modets for 108- 162 mc
available

= FIRE

= COMMERCIAL

» CITIZEN'S
BAND

315A -
A practical con. '\
verter for emer-
gency use with
home or auto sets
Easily installed
Tunable over 12

CORYERTERS

MC i !

IC in 26-54 M.c or Compiete ALL EQWIPFED
30 MC in 108-174 WITE SELF
MC band $13.95 CONTAINED
3154C Crgslal controiled up to 54 EWITCHINE

C - |L§TE 11019.'; ANE LEADS
rystal controlle. upoe
OMPLETE 322,98 AR RERLN

31540 Crystal controlled. For use CEAMCE- DVER
with transistor cav radms 2-54
MC ETE $17.95
J16A VARIABLE CONVERTER Front
panel tuning permits rapid change
between separated slznals over
10 MC range in 26-54 MC or 108-
174 MC band. COMPLETE 319 95

3268

Gomplete
$44.95

IPER CONVERTER. Crystal
: nlmlred For transistor car
radios. *Ujtra hugh gam Self
ntained ANL. 4 MC.

EWWEDD

1
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TUNER AND STEREO AMPLIFIER
Surgent-Rayment Co.. 4926 E. 12 St.,
Oakland 1, Calif. has brought out an
FM tuner and sterco amplifier combina-
tion which features a pre-switched input

channel that accommodates other units
for all types of stereo broadcasts, such
as AM/FM, FM/FM, or FM/multiplex.
depending on what other unit (tuner or
multiplex adapter) is fed into that
channel.

Designated as Model SR-1040, the new
set includes a stereo amplifier with con-
trols, rated at 10 watts per channel,
Among its features are stereo inputs for
phono and tape, a “center channel” out-
put jack, and a “stereo separation” con-
trol.

NEW AUDIO KITS

Radio Shack Corp., 730 Common-
wealth Ave., Boston 17. Mass. has an-
nounced two new audio kits. Shown here
is the “Realistic” FM tuner, Model 200.
a kit version of the company's Mode!
FM-3 tuner. The tuner uses a three-
gang tuning capacitor, separate tuned

r.f. stage; cascode front end, and a.f.c.
Response is given as 20 to 20,000 eycles,

Another new kit is the “Realistic”
sterco integrated amplifier, featuring
built-in preamp and controls as well as
rated power of 20 watts per channel.

NEW CERAMIC CARTRIDGE -

Sonotone Corp.. Elmsford. N.Y. has
introduced its "“Velocitone.” an assem-
hly that consists of the company’s new
“9T" stereo ceramic cartridge and two
matched equalizers. The equalizers plug
into the velocity or magnetic inputs of
an amplifier to convert the output of the
“9T" to a flat velocity response tailored
for RIAA equalization.

Response of the new cartridge is said

www americanradiohistorv. com

to be flat, *1, db, from 20 to 6000
cycles, and 1 db to 17,000 cycles with
“deliberate roll-off” to 20,000 cycles.
Output voltage is 11 millivolts. Compli-
ance is stated at 3.5x 10" em. dyne:
tracking pressure given is 2 grams for
professional tone arms and 3 grams for
changers.

NEW TURNTABLE KIT

Fuirchild Recording Equipment Corp.,
10-40 45th Ave.. Long Island City 1,
N.Y. has entered the kit field with the
release of its new Model 440-2K turn-
table in do-it-yvourself form.

The unit is similar to the Model 440
two-speed turntable introduced by the
company last vear. The kit is furnished
with all parts, instructions, and a pre-
cut mounting board,

TRANSISTOR STEREQ AMPLIFIER
Polur Elcetronies. Lid.. 1514 Oak St.,
So. Pasadena. Calif. has brought out an

all-transistor sterco preamplifier-ampli-
fier, offering control facilities and a
rated power output of 15 watts per
channel. A unigue feature of the unit
is its complete circuit encapsulation
which protects it from rough usage,
dust, and moisture. Said to have no
problems of heat, hum, or microphonics,
the unit is fully guaranteced for 30
months.

First in a new line of transistorized
sterco components heing manufactured
by the firm, the new amplifier can be
operated on a.c. or d.c. power. Response
is given as 20 to 20,000 cycles with less
than 1 per-cent distortion. The unit
measures 3 inches high by 12 inches
wide by 7 inches deep and comes in a
furniture-finished wood cabinet.

COMPACT SPEAKER SYSTEM

Ercona Corp,. 16 W, 46 St., New York.
N.Y. is distributing a new Swedish
speaker system ol compact proportions.
Known as the “Nordic 1,” the system in-
cludes woofer, tweeter, and crossover
network pre-assembled in a furniture-
finished enclosure.

A unique feature of the drivers is the
use of a multi-layered free-floating cone,
described as a “sandwich” and said to
reduce harmonic distortion. Each layer
of the speaker cone. from the edge sus-
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With thundering applause... : SN Dont be misled . . .
B f there’s only one

L]
here's what they say... Mighty Mite!

@ “[t is the best tube tester I have ever owned.”

.M., MONROE, LA., TV TECHNICIAN
! MAGAZINE TEST LABS SAY...
® “[t’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 p
E.L.R., HASTINGS, MICH., TV TECHNICIAN “Wa €Porse,
““ . . o e ’ (o]
® “A must for every serviceman. A real Time Saver i the 1Puttin, o' 1960
bl o M7 thrg, - ‘ab, & the M, " Pa
at a reasonable price. W.P., ERIE, PA., TV TECHNICIAN Coljn,. g lrieg Ode; Ye g5
" a . ‘t ectfon &l few ¢ to ‘t'_‘ TC]OQ
® “The most complete and reliable instrument I ever Ugh g 1 of rejo Uves o 'P up 2 to y,
b . ) Sivep . Gog* 4 Jecte,y ;| At jy the orj
ought for this price. The™s in' the 9efecs Y tubey", Us,ng ester
H.P.R., QUEBEC, CANADA, TV TECHNICIAN even :‘}/{ight; ff"“ofel- Procy 53"“ by Drize)
. . . o ; a
® “] already own one. This is my second Mighty Mite.” € ‘Oughe”e fo :,;‘ruq,-o With Tosfly
PHILCO DISTRIBUTOR, 8T. LOUIS, MO. st. ery 15" Th rhe fests
. . . o : . - ro ©g n
® “Mighty Mite has paid for itself the first month.’ ~——_ Uble “Sults.
W.C., UNIONTOWN, PA.. TV REPAIR — 2y 1,
® | have found the Mighty Mite all that you say it is and Hec;,.o ) €ane
more. It tests tubes that my other tester, costing twice “We & ics - e
as much, will not test.” L.K.E., WOPWQ, CHICAGO, HAM ;ifectiv:(‘klﬁ;i :,Ja X
r - 0O,
festeng MY hadz;:ee fubes

/9,
= Y ‘,:, P
- esf . S n
Sencore Som says 'ﬂ i: Z’M ‘_"he,-h S Proy; ach fa; n Page,. Owp ¢ G
5 ' L4 “e o« here’s why the ONLY Anown tand- ev 'deq by ;Ied at 1°d a5 -0 be
the

e 1 3
L d 7 Mighty Mite finds them all. It checks tube grid 50 £oog onobeln ;y ey, tul,:: TC}SZS‘ On‘goo;i by
circuits with the same high sensitivity as the indis- Ighy nd; eVie, On t},o the
_A pensable Sencore LC3 Leakage Checker; yet it Mite -'.'0 Ousjy, 1€
checks emission, leakage and shorts just like the ., ¢y ’

/ big, expensive testers. That's why we call it the i

‘; Mighty Mite . . . you can’t miss!

Your Distributor ' has them in stock

w = -

It's so easy to carry on every service call. The
Mighty Mite is the smallest, most compact
complete tester made. Smaller than a port-
able typewriter and with an all-steel case to
protect it. Weighs less then 8 Ibs.

ADDISON 2, ILLINOIS
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Sehoter

captures

magnificent

pipe organ

tone

in a

tiny

electronic
tube .

Here is magnificent Pipe Organ tone; tre-
mendous tenal ¢oler range; two 61-note
pipe-organ keyboards; hand-rubbed cgbi-
netry in the finish of your choice. Taken
logether they comprise a superlative elec-
tronic instrument comparable to organs sel-
ling for $2,500 to $6,000.

Yet, when you assemble the Schober of your
choice, you save more than half the normal
cost and create a superb instrument to bring
the delightful gift of music to your family.
Matched kits and printed circuitry make it
possible,

Work requiring knowledge and experience
is eliminated. All that remains is the pride
and pleasure of watching a fine musical in-
strument take shape under your own hands.
The Schober organ you assemble will equal
or surpass any factory-built organ for quality,
reliability and circuitry.

S

And the Schober electronic Organ is so easy
to play!

From the very first day even novices will
transform sumple tunes into deeply satisfying
musical experiences — because unlike a
plano whose tone dies away almost as soon
as the keys are struck. organ tones continue
to sing out as long as the key is held down.
Then, by simply moving your right foot, you
change the volume so that the sound be-
comes rich and alive.

The coupcn brings you full details on how
you can start building the Schober of your
choice with an invesiment of as little as
S18.95. In additicn, you may have an excit-
ing 10" LP record demonstrating Schober's
full range of tones and voices. The $2 charge
for the record is refunded when you order
your starting kit. No salesman will call.
MAIL THIS COUPON TODAY

THE g%ﬁﬂé% ﬁi‘ {771 cCORPORATION

name

Dept, RN-11, 43 WEST 61ST STREET,

The Schober Crgan Corp., Dept. RN-11

43 West 61st Street, New York 23, N.Y.

[ Please send me FREE full-color booklet and other
literature on the Schober organ.

[ Please send me the Hi-Fi demonstration record.
I enclose $2 which is refundable when I order
my first kit.

NEW YORK 23, N.Y.

address

]
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pension, through the damping layer, and
then to the sound generating layer, is
made of a different fibre. Claimed re-
sponse is 45 to 18,000 cycles. The tweeter
cuts in at 5000 cycles with crossover oc-
curring at 7500 cycles,

STEREO TAPE DECKS

Ampex Audio Co., 1020 Kifer Rd.,,
Sunnyvale, Calif. has announced two
tape players that contain the basic
mechanism used in the company’s Model
960 equipment.

Model 934 is supplied without play-
back preamplifiers, the signal being
taken directly from the heads and fed
to suitable inputs on an external pre-
amplifier. Model 936 includes self-con-
tained playback preamplifiers, equalized
for connection to power amplifiers
and/or an audio control unit.

Both tape decks are two-speed (3%

| .

and 7.2 ips) units, and will play quar-
ter-track stereo, half-track stereo, full-
track, and monophonic.

STEREO AMPLIFIER KIT

Allicd Rudio Corp., 100 N. Western
Ave., Chicago 80, IIl. has introduced a
70-watt integrated stereo amplifier in
kit form. Designated by stock number
83-YU-934, the unit delivers 35 watts
power per channel, with an ITHFM mu-
sic-power rating of 96 watts. Featured
is a blend control to regulate channel
separation, as well as a "center chan-
nel” output.

Response is stated as *+1 db, 20 to

35,000 cycles at 35 watts output on each
channel. At this level, harmonic distor-
tion is given as under 0.5% and IM dis-
tortion as under 1.7. Hum and noise are
better than 75 db below rated output.

Printed circuit switches, printed eir-
cuit boards, and special plug-in assem-
bliecs of resistors and capacitors are
offered as time-saving and error-reduc-
ing features for the kit builder,

AUDIO INPUT TRANSFORMERS
Chicugo Standard Transformer Corp.,
3501 W. Addison St., Chicago 18, IIl. has
introduced three new audio input trans-
formers which are claimed to have a
wide variety of applications in both
original equipment and as replacements.
All three transformers have a primary
impedance of 600/500 ohms center-
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tapped. Stancor unit A-4778 is a line-to- |
arid transformer. Model A-4779 is for
line-to-single or push-pull grid applica-
tions. Model A-4780 is for line-to-push-
pull applications. Additional information
can be obtained by writing to the manu-
facturer, requesting Stuancor Bulletin
375.

TRANSISTORIZED COMPONENTS
Johnson Electronics, Inc., P.O. Box
1675, Casselberry, Fla. is offering tran-

sistorized components designed speciﬁ-"
cally for the background music industry.

Shown here is Model JE 25 MA, a 25-
watt amplifier, with response from 30
to 7500 cycles, =3 db. The multiplex
tuner features sensitivity of 2 mv. for
20 db of quieting. Audio response is be-
tween 50 and 9000 cycles. The tuner is
crystal controlled. For more details,
write to the manufacturer.

STEREO SERVICE KIT

Motorola Inc., 4545 W. Augusta Blvd,,
Chicago 51, Ill. has introduced a “'stereo-
phono service kit” for service dealers
and technicians. The kit includes three
different ceramic cartridges, a Motorola
idler wheel replacement, a strobe disc,
a stylus pressure gauge, and a manual
covering the latest record-changer serv-
icing techniques.

The three phono cartridges are exact
replacements for units employed in
1961 Motorola stereo sets, but report-
edly can be used in most changers re-
quiring ceramic pickups. All employ a
diamond/sapphire stylus.

“STEREC ONLY' CARTRIDGE

Benjamin Electronic Sound Corp., 97-
03 43rd St Ave., Corona 68, N. Y. an-l
nounces a new magnetic phono cart-
ridge designed for use with stereo rec-
ords only. According to the New York
importer and distributor of ELAC prod- |
ucts, the new cartridge “is the standard
playback cartridge used by broadcast
studios throughout Europe.”

Called the “Studio’ and designated as
Model ST-310D, the new cartridge
comes with a 0.52-mil diamond stylus.
Stated specifications include: frequency
range of 20 to 20,000 cycles; crosstalk
damping of 24 db; tracking force, 3-5
grams.

“TRI-HELIX' SPEAKER

Lafayette Radio Corp.. 165-08 Lib-
erty Ave., Jamaica 33, N.Y. has brought
out a 10-inch three-way speaker de-
signed expressly for “bookshelf” enclo-
sures. Designated as the *“Tri-helix,”
stock No. SK-180, the new speaker uti-
lizes three mechanically and electron-
ically independent speakers mounted
within a single 10-inch frame. The two-
inch tweeter and the five-inch mid-
range speaker are fed by a built-in|

April, 1961

BREAKTHROUGH
IN KIT
DESIGN!

LK-72 72.Watt stereo complete amplifier kit (left), $149.95, LT-10 Wide.Band FM Tuner kit $89.95.*

H. H. Scott takes totally new approach. ..

makes kits easier-to-build, better performing!

BREAKTHROUGH! Here, for the first time,
are kits with the performance, features and
handsome good looks of H. H. Scott factory-
assembled components , . . kits that are a
real pleasure to build and so expertly de-
signed that you can achieve professional re-
sults in just a few hours.

H.

H. Scott assures you the perfermance of

factory-built units with these innovations:

1.

All mechanical parts such as terminal
strips and tube sockets are firmly pre-
riveted to the chassis thus assuring sturdy
professional construction and eliminating
the bother of this time-consuming
operation.

Every wire and cable is already cut to
exact length and pre-stripped. This saves
you time and assures professional per-
formance because exact lead length is
automatic.

To take the guesswork cut of assembly,
electronic parts are mounted on special
cards in the order in which they are used.
No loose bags of parts to confuse you.
Full color diagrams in easy-to-follow in-
struction book simplify assembly and re-
duce errors because you match the part
to the color diagram.

www americanradiohistorv . com

gE‘l;E'S WHAT ENTHUSIASTIC OWNERS
AY:

‘., . designed to professfonal standards;
sound absolutely c¢lean; very sensitive; in-
struction book of outstanding clarity.”” —
Major B. W. Cotton, Jacksonvilie, Ark.

“Looked long for the best kit — and found

it . . . best Instructions | ever saw, un-
believably simple to build." — M. Green-
field, White Plains, N. Y.

“, .. | would run out of superlatives if |

trled to adequately state how | feel about

this tuner . . ."* — Samuel R. Harover,
Jacksonville, Ark.
“, . . without a doubt the easiest kit |

have ever built (out of 11) . .. — B, P.
Loman, Jr., Rochester, N. Y

“, . . finest kit | have ever duilt. And one
of the finest tuners | have heard, kit or
otherwise.” — A, J, Zilker, Houston, Texas.

#H# HH.SCOTT

H. H. Scott Inc., 111 Powdermill Road
Maynard, Mass. Dept. 160-04

Rush me complete technical specifica-
tions on H. H. Scott kits. Include your
new 1961 Guide to Custom Stereo.”
Name
Addreass.
City.
*Prices slightly higher West of Rackies.

Export; Telesco International Corp.. 171 Madison Ave.. N.Y.C,

Zone. State.
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there is
no margin
for error
when striving for
the ultimate
in stereo
sound
re-creation

Sreo D yetre

HI-FI PHONO CARTRIDGES

Tiny though it is, the cartridge can make
or break a sterco system. For this breath-
takingly precise miniaturized clectric gen-
erator (that's really what it is) carries the
full burden of translating the miles-long
undulating stereo record groove into usable

CARTRIDGES

Standard MBD. A superb blend of
quality and economy.....$16.50
Custom M7D with N21D stylns,
Widely acclaimed $386.75
Professional M3D with N21D
stylus. Choice of the

Studio Dynetic.

TONE ARMS
Integrated arm

and cartridge. Cannot scratch

electrical impulses . . . without adding or
subtmch’ng a whit from what the recording
enginecer created. Knowing this keeps
Shure quatity standards inflexible.
Shure Brothers, Inc,, 222 Hartrey Avenue,
Evanston, Illinois.

eritics $47.25 records. . .$89.50
Laboratory Standard Model MAILS. Professional Independent Tone Arm.
Individually calibrated, limited  For any quality cartridge . . .
QUANLILY L aasinnaaa. s $75.00 stereo ormono.......... $29.95

S PSS ST SIS

engineering degree in 27 mos.

Become an Electronics Engiueer. Share rewards col
lege . r I‘
% i N
Era . A

! 1 27 Mo | al owe
m: Alec , Ch LA atic C | oA
gine L Me B Admini ion
(General Bu Ac . Motor Tr. Ma
1gement In Fc | T

le Small 5 M

Well-cquipped labs. Dorms. Campus. Afodrst costs
Enter June, Sept.. lan., Mar. Ioundcu 1884. Write

\eCarthy, Ditector of Admissions for

Catalog and “'Your Carcesr”™ Book.

ﬂl l. .

1641 College Ave., Angole, Indicna
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PACKAGE HI FI
or SINGLE COMPONENTS

You'll find our prices low and service fast.

Write for our quotation. 4
CENTER INDUSTRIAL ELECTRUNIGS, Inc. 2
74-L Cortlondt Street, New York 7, Y.
Monmvonmm'mmmrnm

ST PETEETIET,

% MAIL ORDER HI-FI ™=@

You can now purcnase all your HI-FI from one re
llable source a
detiver most hi.ti components,
within 24 hours. SEND US YOUR LIST OF HI-FI RE-
QUIREMENTS FOR OUR WHOLESALE QUOTATION and
FREE catalogue. WE WILL NOT BE UNDERSOLD,
Writc us for proof of this statement.

CARSTON

125.TD E. 8B St. New York 28, N.Y.

www.americanradiohistorv.com

electrical network with crossover fre-
quencies at 1500 and 5,000 cps. To min-
imize interaction among the three
cones, the mid-range and tweeter units
are mounted eccentrically or off-center

| with relation to the woofer. Addition-

ally, they are completely enclosed in
their own baflles.

MATCHED CABINETS
Homewood Industries. 26 Court St.,

Brooklyn, N.Y. has introduced matched

equipment and speaker cabinets for

housing various combinations of sterco
components. The cabinets are fully as-
sembled and ready to finish by the pur-
chaser. The speaker enclosure unit has
an adjustable bass-reflex port that ean
accomodate cither 12-inch or 8-inch
speakers.

The equipment cabinet is well-vented.
Both units are of lowboy design and are
fitted with 5-inch brass-ferruled legs.

STEREO TUNER

Electirowic Instrument Co., Inc., 33-00
Northern Blvd., Long Island City 1, N.Y.
has introduced a new FEico FM/AM
stereo tuner, available in factory-wired
or kit form. Two completely independ-
ent sets of controls allow the tuner,
Model ST96, to be used for separate
FM and AM reception, or for AM/FM
stereo, or-—with the addition of an
adapter—for FM-multiplex.

Both the AM and FM sections have
pre-wired, pre-aligned r.f. and i.f. stages
to facilitate building the unit from the

® ®

C

kit. The FM section uses switched a.f.c.
as well as a.g.c., stabilized low limiting
threshold for weaker signals, and bioad-
band ratio detector for “improved cap-
ture ratio and easier tuning.” FM fre-
quency response is given as 20 to 15,000
cycles.

The AM section features switched
“wide” (to 14 kec.) and “narrow’” (to
7 kc.) bandpass. AM frequency response
is stated as 20-9000 cycles (wide) or
20-4500 cycles (narrow).

QUARTER-TRACK STEREO HEAD
Robins Industries Coirp., Flushing 54,
N.Y. has announced a new M/M quar-
ter-track stereo record/playback tape
head, designed as an exact replacement
for a number of popular tape recorders.
Known as Model 5Q17-105, the new

ELECTRONICS WORLD
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head serves as replacement on the fol- |
lowing models: Bell T-200. T-201, T-203.
BT205-1B. T-206. T-207S, T-211.
BT205-0B; Ehotape 250, 360, 362; and
VM 714 and 750A.

COMMUNICATIONS-RADIO SYSTEMS

Webster Productomatic Corp.. 795
Monroe Ave., Rochester 7, N.Y. has an-
nounced a line of “communications-ra-
dio” systems for a number of uses in
the home. such as answering the door,
minding the baby, playing music
throughout the house, communicating
from room to room, and clock radio
applications.

A variety of basic units and acces-
sories is available in this new “Guard-
ian” line. For full particulars. write to
the manufacturer.

STEREO CONTROL AMPLIFIER

Sherwood Electronic Laboratories.
Inc., 4300 N. California Ave., Chicago
18, Ill. has announced a new stereo am-
plifier-preamplifier rated at 80 waltts,
music-power rating. Designated as
Model S-5000 II, the new instrument is
said to be an improved model of the

F} Efr’far e Fv‘f:f.:

- - -

firm’'s S-5(¥1}1 amplifier. Fower output of
the new version is 36 watts per channel.

Included on the new amplifier are new
12 db-per-octave scratch and rumble
filters, ten two-channel controls, stereo
normal/reverse switch. phase inversion
switch. and dual amplifier monophonic
operation with either set of inputs. Hum
and noise are listed as 60 db below rated
output. Phono sensitivity is 1.8 mv. The
amplifier provides for a 'third channel™
output.

STEREO REMOTE CONTROL

Sun Radio Service, 320 Chestnut St.,
Kearny, N.J. has announced a remote
control unit for use in stereo systems
that employ a separate preamp and
power amp.

Controls include balance, channel,
and volume. A special low-capacitance
cable minimizes high-frequency loss.
The unit may be used up to 30 feet away
from the rest of the system. It is avail-
able in a metal enclosure or in a walnut
or mahogany cabinet.

“CITATION'' FM TUNER
Hurman - Kardon, Inc.. Plainview,
Long Island, N.Y. has announced the

“Citation IIT"" FM tuner, available as a

circuit by

for the money
tubes by

Amperex®

EICO described the Amperex tubes used in their new
HF89 100-Watt Stereo Power Amplifier with the word,
“unsurpassed.” And with good reason. The HF89 delivers
100 RMS watts undistorted from 20 to 20,000 cps. IM dis-
tortion at normal listening levels {even with low-efficiency
speakers). .. less than 0.1%!
To achieve these standards, EICO chose 4 Amperex
6CA7/EL34’s for the HF89's output stage and 1 Amperex
12AX7/ECCS83 for its voltage amplifier stage. The re-

about hi-fi tubes
for hi-fi circuitry

sults: full-rated power output, inaudible distortion, low
hum and noise, and the absence of microphonics.

These and many other Amperex ‘preferred’ tube types

3 have proven their reliability and unique design advantages
in virtually all of the world’s finest audio components.

o N e Write today for the Audio Designers Handbook, new
= 33.page booklet featuring 14 pages of complete schematics

of mono and stereo preamplifiers and amplifiers. Price,
$1.50. Amperex Electronic Corp., Special Purpose Tube

Division, 230 Duffy Ave., Hicksville, Long Island, N. Y.
AMPEREX TUBES FOR QUALITY HIGH-FIDELITY AUDIO APPLICATIONS

POWER AMPLIFIERS
ECAT/ELM: 60 w. disiributed toad
7109: 20 w., push-pull
SBAS/ELS4: 17 w., push-pull
GCWS/ELBB: 25 w., high current,
low voltage
GBMS/ECLA2: Triode-pentode, 8 w.,
push-pull
VOLTAGE AMPLIFIERS
§267/iF8%: Pentode for pre-amps.
12AT7/ECCBY: § Twin triodes, low
nmu:cclzzlnum. noise and
12AX7/ECCE3: ) microphonics
GBLO/ECFBO: Migh gain, triode-
pentode, low hum, noise and
microphonics

| RF_AMPLIFIERS
| ES®: Frame grid twin triode
GERS: Frame grid shielded triode
SEHT/EF183: Frame grid pentode
for IF, remote cut-off

GEJ7/EF104: Frame grid pentode
{or iF, sharp cut-off

GAQN/ECCHS:
Dual triode for FM tuners

60C8/EBFRS: Duo-diode pentode
RECTIFIERS
6V4/EZ80: Indirectly heated, 90 mA

GCA4/£281: Indirectly heated, 150 mA
SAR&/G234: Indirectly heated, 250 mA

INDICATORS

6FGG/EMB4: Bar pattern

IM3/0M70: Subminiature '‘excts-
mation®* pattern

SEMICONDUCTORS

2N$317: RF transistor, 70 mc

2N1516: RF transistor, 70 me

2N1315: RF transistor, 70 me

iNS42: R
Matched pair discriminator
diodes

INB7A:

AM detector dlode,

subminiature

kit or factory-assembled. Reportedly.
April, 1961

TTHIT

Lag-55 Audic Generator Sine Square

wew " LEADER'" test imatrument

A multi-purpose generator for meas-

urements on audio equipment-amplifiers,
Three
sine, square and complex for all types of

speakers, networks.

measurements including

tion, transient and I-M distortion checks.
Full range is from 20 to 200,000 cps, out-
put 5 volts with minimum amplitude vari-
ation throughout whole range.

OHMATSU ELECTRIC CO.LTD.

waveforms:

response, distor-

850 Tsunashima-Cho, Kohoku-Ku
Yokohama, Japan.

wwWw.americanradiohistorv.com
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Here's
what you
need to

know about

SEMI-
CONDUCTORS!

® DIODES e TRANSISTORS
e THERMISTORS o VARISTORS
® Power and controlled RECTIFIERS
e ZENER DIODES o PHOTO CELLS
® PARAMETRIC and MAGNETIC
DEVICES, etc.

plus
using, testing and
measuring
semiconductors

Here at last is a down-to-earth 278-page book that
gives you a practical working knowledge of semi
conductors—from transistors to diodes, power and
contiolled rectihers, ZENER diodes. varistors, ther-
mistors, photo cells, parametri¢ and magnetic devices
and all the rest! It answers your questions about
these remarkable little devices—equips you with the
complete know how of their types, construction. ¢ir-
cuit applications, testing and use.

No other field of clectronics in recent years has
experienced  such  remarkable growth. SEMICON.
DUCTOR DEVICES Ly Rufus Turner gives you a
clear understanding of the éntire subject-—and docs
it without a lot of complicated mathematics. It has
been specifically written for electronic technicians.
servicemen, experimenters who are finding it increas-
ingly important to have more than just a casual
knowledge of these little devices which are literally
revolutionizing electronic circuitry and design.

Standard and special-purpose types and their uscs
are fully explained. Over 250 illustrations demon-
strating semiconductor circuitry and operational and
construction features greatly simplify your under-
standing of the subject, Of particular impaortanc
moethods of testing and measnring semiconduclo @
vices are spelled ont in detail. Price $6.95 on 10-da
moncy-back guarantee basis.

=== 10-DAY FREE EXAMINATION ---1+

Dept. RN-41, Technical Division,
HOLT, RINEHART and WINSTON, Inc.,
383 Madison Ave., New York 17, N. Y.

Send Turner's big. 278-page SEMICONDUC-
TOR DEVICES Manual for 10-day frec e¢xam-
ination, If 1 decide to keep book. 1 will then
promptly send you $6.95 in full payment. If not.
I will return book postpaid and owe nothing.

{SAVE! Send %6.95 with order and we pay

Postage. Same 10-day return privilege with
money promptly refunded.)

Name
Address.

City, Zone, State
OUTSNIDE U.8.4.—37.15. cash anily. 10-doy soturn

privilege with money sofunded.
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the new tuner has no measurable dis-
tortion or station drift, “hreaks the
| noise barrier” of 5 db by using a 4 db
RCA nuvistor tube for the front-end
circuit {which is also claimed to in-
| creasc sensitivity), and has an audio
| range stated as three octaves above and
below human hearing.

As in other “Citation” units, the tuner
uses terminal-board construction. To
facilitate the work of the kit-builder,
most of the critical tuner elcments are
pre-wired and aligned in a newly de-
veloped “FM cartridge” which includes
the third r.f. stage, mixer, oscillator, i.f.
sections, and a.f.c. \With this cartridge
as a “standard,” the hobbyist can use
the two tuning meters provided to main-
tain alignment of other sections of the
tuner.

The tuner embodies many other ad-
vanced circuit and design features; for
full details, write to the manufacturer.

4-TRACK STEREO RECORDER

North American Philips Co., Inc.,
High Fidelity Products Div., 230 Duffy
Ave., Hicksville, Long Island, N.Y. has
announced the Norelco *“Continental
3007 (Model EL3542), a 4-track stereo
playback and monophonic record/play-
back tape recorder.
| Completely self-contained, the “Con-
' tinental 300" includes a tape drive
mechanism. recording/playback pream-

|
|

| plifier, and a wide-

power amplifier,
range speaker. Also furnished is one of
the firm's dynamic microphones.

The unit plays standard 4-track stereo
tapes through an external preamplifier/
amplifier, the signal being taken direet
from the head. The machine will also

record and play 4-track mono tapes
through its own facilities or through an
external sound system.

NEEDLE ASSORTMENT

Astatic Corp., Conneaut, Ohio, which
recently announced the '‘Asta-Stock™
system for distributors of its needle
line, is now supplying dealers with a
complete stocking and merchandising
center for its needles.

The *“‘center” consists of an attrac-
tive cabinet that contains 50 ncedles of
43 different types, as well as replace-
ments for all new phonographs includ-
ing 1960 stereo sets plus all popular
mono replacements. Complete cross-
reference information is provided.

“LANGUAGE LAB’’ RECORDER
Telectro [ndustries Corp., 35-16 37th
St., Long Island City 1, N.Y. has an-
nounced its Nocel TR-922-C. designed

www americanradiohistorv. com

primavily for “language laboratory" ap-
plications. Its purpose is to assist an
instructor teaching students a foreign
language in group or individual instruc-
tion.

Special features of the TR-922-C in-
clude: a "record-practice” switch which
permits the student to listen and record
simultaneously; individual controls for
instructor and student; dual headphone
jacks; tape indexer; dual-track opera-
tion; and three speeds—17%, 3%, and
7Y% ips.

ELECTROSTATIC SPEAKER KIT

Neshaminy Electronic Corp., Nesha-
miny, Pa. has announced a wide-range
speaker system
“kit,” consisting
of an electrostatic
mid- and high-
range speaker,
and a matching
dynamic woofer
pre-mounted on a
rigid 19%” x 16"
panel designed
for installation in
existing furni- '
ture, walls, or into custom-built units.

Known as the *“JanKit 41,” it em-
ploys a JansZen electrosiatic speaker
with two push-pull radiators respond-
ing from 700 to bevond 30.000 cycles.
The woofer is a Neshaminy Model 350
speaker, a high-compliance, 11-inch
cone woofer with response reported
down to 30 cycles.

The system is supplicd with instruc-
tions for mounting, or for building a
shelf-type enclosure to house the sys-
tem.

NOVEL SPEAKER SYSTEM

Polycoustic Co., 958 Arguello Drive.
San Leandro, Calif. has introduced a
speaker system that cmiploys a total of
28 speakers, specially treated and in-
stalled in an enclosure described as a
“vented infinite baflle.” Six of the speak-
ers are hard-cone tweeters.

The system is said to provide excep-
tionally wide sound dispersion. has a
claimed response of 30 to 15,000 cycles
* 2 db, an efficiency of 20 per-cent, im-
pedance of 8 ohms, and distortion of 1
per-cent at 100 db output.

The speaker is being offered in kit
form or fully assembled.

AUDIO CATALOGUES

BOGEN PORTABLES
Bogen-Presto Div., Box 500, Paramus,
N.J. is offering a six-page brochure and
engineering specification sheets on the
new Bogen VP-20 and VP-40 portable
transcription players. The brochure
{Catalogue No. 702) and the spec sheets
(ES-VP-20 and ES-VP-40) are avail-
able on request to the manufacturer.
ROCKFORD CABINETS
Rockford Special Furniture Co., 1803
\V. Belle Plaine. Chicago 13. Ill. has
issued Bulletin R-19, describing new
cabinets for housing stereo oI mono
high-fidelity components. Write to the
company for a free copy. —30—

ELECTRONICS WORLD
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Copyright 196t Channel Master Corp.

To make the most, feature the best
— sky-high quality products by
Channel Master. Channel Master
moves the goods because it delivers
the goods. It's the brand that gives you
those heaven-sent little “extras”. Top
quality and top performance for your

customers — maximum volume and
profits—you get the best of both. Just
follow your “growth line” — Channel
Master.

CHANNEL MASTER
SUPER 10 T-W ANTENNA

The most powerful super-fringe an:
tenna yet developed. Based on
Channel Master’s unique Traveling
Wave principle, it has 10 elements
and offers up to 78% more power for
picture-poor homes.

CHANNEL MAS

EtLENvVILLE, N

CHANNEL MASTER
TENN-A-LINER ROTATORS

The only automatic rotator that can
be aimed within one degree of the
required direction. Unsurpassed ac-
curacy, plus great repeatability and
easier, quieter operation.

CHANNEL MASTER
PREMIUM QUALITY TUBES

America's fastest growing tine!
Longer-lasting, uniformly dependable,
with minimum call-backs. No other
tube make offers greater oppor-
tunity for profits than these fully
proved performers.

TER works wonders in sight and sound

www americanradiohistorv com
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COYNE’S New Complete

L
. F SHoOTING

Takes Headaches Out Of
All Servicing Problems!

TRANSISTOR TROUBLES
IN 12 MINUTES!
Trouble-shoot every type
i of circuit in ALL transis-
i torizedd equipment! 525
: hundreds of illus-
120 check

charts! $5.95

RECORD CHANGER
TROUBLES IN 5 MINUTES!

Locate mechanical and
electronics troubles fast.
Covers all makes. 320
pages: 450 photos: 58
check charts! $3.95

TV TROUBLES

! IN 10 MINUTES!

? Find the exact sound or
| picture trouble in any
| 'I'V set from 700 possi-
\ bilities! 300 pages: 300
diagrams. check charts!

1'- 54,95,
Fu P
COLOR TY TROUBLES
IN 15 MINUTES!

I Covers every type of color
I'V and picture tube! 550
pages; 362 check charts,
picture pat-

diagrams.
terns! $5.9S

Slmple Check Chart System Saves Time

These amazing practical handbooks with an
ENTIRELY NEW METHOD, show you
how to find the trouble in ANY tv, record
changer or transistor circuit FAST! Index
tells you where to look; famous Check-
Charts help vou pin-point the exact trouble
in minutes! These on-the-job books quickls
payv for themselves in profitable new busi-
ness and valuable time saved!

SEND NO MONEY!
frnst mail coupon {or 7 DAY FREE
TRIAL. If you keep all 4 books
pay '--f_ $3.00 per miont
$21.35 plus po
rice for Set only #18. "‘ Or return
ool er wa

FRIZE BU()I\ Ib YOUI{b

FREE TRIAL OFFER... Mail Coupon Now!

Educational Book Publishing Div.
COYNE ELECTRICAL SCHOOL. Dept.
1455 W. Congress Pkwy., Chicago 7, IIl.

J Rush 4-Book PIN-POINT Series for 7-day

1

a1.RT |

i

= FREE TRIAL per offer. For individual books, :
|

|

|

i

|
|
i
|
I check below
TV 154.95 plus postage}
| O RECORD CIiANGER ($3.95 plus postage)
] O COLOR TV ($5.95 plus postage)
I TRANSISTORS (5$5.95 plus postage}
|
|
|
I
|
|
i

City. . .Zone

. State. . . I

J $18.95 Cash Pncc enclosed for 4 books. I

] Send_4 books C.0.D, for $18.95 plus MO, |
fece. COYNE PAYS POSTAGE ON ALL CASH I
& C.0.D, ORDERS. 7-Day money-back
guarantee on Cash or C.0.D. orders. |

Within the Industry
(Continued from page 22)

operated as a division of the parent firm
under the direction of its present presi-
dent, Charles George . . . THOMSON RAMO
WOOLRIDGE INC. has moved to acquire
RADIO CONDENSER COMPANY of Camden.
N.J. by exercising its option to buy
more than 90 per-cent of the New Jer-
sev firm’'s outsianding stock.

| WILLIAM J, SLAWSON has joined the sales

staff of the Weston Instiements Divi-
sion, Daystrom, In-
corpoiuied, as prod-
uct sales manager of
‘Vamistors.”

Mr. Slawson
brings to his new job
some twenty-one
years of experience
in electronic and in-
* dustrial sales. Be-
fore coming to Wesion he was general
sales manager for the industrial division
of Telectro Industries, and prior to that
he held positions with PRD Electronics,
Pyraniid Electrie, and ITT Federal Di-
vision.

Mr. Lawson attended New York Uni-
versity and is a member of the Institute
ol Radio Engineers.

&

| BELL TELEPHONE LABORATORIES has re-
ceived the annual '"Industrial Science
Achievement Award” given by the
American Association for the Advance-
ment of Science. (AAAS)

The award was made, in part, for
Bell Labs’ work with signals reflected
from the passive satellite, Echo I. their
| work with an optical maser; their work

with the first electronic telephone
| switching system; and other research
and development projects.

| cHARLES A. vOLZ, JR., has been elected
president of Olympic Products. He suc-
ceeds JOSEPH B. SCHAEFER who becomes
chairman of the board of directors.
RICHARD J. STONE has been named su-
| pervisor of the Delay Line section of
the Corning Glass Works research de-
partment. ... GEORGE E. SPAULDING, JR,,
has been elected to the newly created
post of vice-president in charge of en-
gineering operations, Photo Products
Division of Bell and Howell Company.
Hoffman Electronics Corporation
has named DR. GEORGE WERTWLIN as cn-
gineering head of its Evanston plant.
. ROBERT D. SCHMIDT has been pro-
moted to director of enginecring by
Telemeter Magnetics Inc. . . . EVERETT
TiBBETS has been named general mana-
ger of Exact Engineering and Manu-
factuwring Inc. . . . JOHN P. HASTINGS has
joined the staff of Cunoga Electionics
Corporation as manager, special proj-
ects. . . . DR. JOHN €. R, KELLY, JR. has
been named director of the newly cre-
ated centralized technical services of
Westinghouse central laboratories.
PALMER M. CRAIG has been appointed di-
rector of operations of Philco Corpora-
tions’ Western Development Labora-

www.americanradiohistorv.com

tories. . Texas Instruments reports
that ROBERT C., DUNLAP, JR. has been
elected vice-president succeeding FRED
J. AGNICH who has resigned.
* B "

EMIDIO A. DelOLLIS has been appointed
engineering manager of Raytheon Com-
pany’s Receiving
Tube Operations.
Mr. DeLollis joined
Raytheon as a design
and development en-
gineer in 1946, and
has been assistant
head of the receiving
tube design depart-
ment since 1957. He
will now direct design and specifica-
tions, product development, production
engineering, and engineering services
for the Operation.

During \World War II, he was a major
in the U. S. Marine Corps. He graduated
from Clark University, received his M.A.
from Boston University. and is a mem-
ber of the American Physical Society.

Mr. DeLollis replaces Niles P. Gowell
who has been promoted to division engi-
neering manager for Raytheon’s Indus-
trial Components Division.

¥ %
JOHN F. MORTEN has been appointed to
the new post of manager of marketing
services for the Weston Instruments Di-
vision of Daystrom. He was formerly
director of product planning for the di-
vision . . . Motorola Semiconductor
Products I'nc. has appointed eEDWARD C.
MEHM to the newly created post of dis-
tributor merchandising manager, east-
ern area. He will make his headquarters
in Clifton, N.J,... THOMAS P, CLEMENTS
has been promoted to the post of sales
manager for the distributor division of
The Hickok Electrical Instrument Com-
pany. He was formerly national service
manager for the Admiral Corporation
before joining the instrument firm in
1958 . . . The Electronics Division of Ei-
gin National Watch Company has
named E. €. SPEVAK engineering manager
and DUANE €. MANNING marketing man-
ager. Both men will headquarter at the
division's plant in Burbank, California.
WALTER H. CHUDLEIGH, Jr., staff engineer
for General Atronics Corporation, has
been appointed a
vice-president of the
firm's subsidiary,

- Atronic Products
v Inc.
Prior to joining

1
[
the firm in 1957, he
k taught at Rice, spent
two years as a radar
A maintenance officer
in the Navy, a year at guided missile
research for the Naval Air Material
Center at Johnsville. seven years at
research for the Philco Corporation,
and two years as a section manager
with Westinghouse.

At Philco he did pioneer work in color
television and traveling-wave tubes. He
is co-inventor of a probability ratio-
sequential detector for search radar
and holds several other patents in ad-
dition. -30-
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FROM GREAT BEND
KANSAS:

‘'ve tested and used
about every fringe an
l?nna. Your Powertron
gives the sharpest recep-
tion | have everseen here.

FROM FARGO
NORTH DAKOTA:

: F b
"iy's fantastic! we're g€

fing severol
powertron b
seen before.

stations With
we've never

FIRST DEALER REPORTS

. POWERTRON

World’'s First Electronic
TV Antenna

The Powertron antenna has caused more let-
ters to flow into Winegard’s offices than any
thing we have ever made. TV service-techni
cians who have tried one are amazed at the
tremendous reception and advantages of this
new antenna.

The Powertron is an all channel yagi an
tenna with a built-in high gain RF amplifier in
one integral unit. It comes equipped with a
power supply that lowers 117 V. AC to a safe
24 volts which 1s fed up the lead-in to the
antenna. It is 5 to 9 times more powerful than
any other antenna made.

With the Powertron, you can get your cus
tomers many channels they couldn’t even see
before. For example, in Burlington, Iowa, we
easily pull in 9 channels where we used to
pull in only 5 with a Color’Ceptor—our finest
antenna before we developed the Powertron.

You can run 10 TV sets with a Powertron
and all of them will have a better picture
than you now get on one set with your
present antenna.

You can make your installations 30 to
409 lower in height with a Powertron with.
out affecting reception, in most cases.

You can remote the Powertron antenna
mile away from the TV set and get a better
picture than with an ordinary antenna
mounted next to the set.

You can deliver the clearest, sharpest,
truest, color TV you've ever seen because the
Powertron’s extremely linear response makes
it the only antenna that should be installed
with a color receiver.

In short, this antenna is amazing. But don’t
take our word for it—test one and see for
yourself. Ask your distributor or write today
for free technical bulletin.

April, 1961

www americanradiohistorv. com

Model P-44 Power-
tron — $74.95 list, 14
elements. 5 times more
voltage gain than Color-
‘Ceptor.

o

3003-4

—r

o

Model P-44X Power-
tron with Pack —
$91.90 list, 21 ele-
ments. Up to 54% more
gain, higher front to
back ratio thon Model
P-44.

inegard

Scotten Boulevard -«

Model SP-44X Super
Powertron — $104.95
list, 30 elements. Twice
the gain of Model P-44.

Burlington, lowa
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“Siamese-Twin'’ Transistor

A valuable addition to RCA’s line of transistors is a novel
device dubbed the "Siamese-twin.” The design incorporates
two identical transistors within a single housing. The tran-
sistors are two silicon types sharing a eommon collector
Initially, the unit will be offered as a d.c. chopper amplifier,
a device that converts d.c. to a.c.. so that it can be easily
amplified or rectified to produce higher-voltage d.c. The
selling price will be under $25 per unit in lots of a thousand
or more.

Televised X-ray Pictures

X-ray studies are televised and recorded for repeated view-
ings with this new “Televex" x-ray system developed by the
Westinghouse Electric Corp. Demonstrating the new system
for the first time is Dr. Bertram R. Girdany, chief radiologist
at Children’'s Hospital of Pittsburgh, who proposed the sys-
tem. At the right is the TV monitor where the x-ray image
appears on the screen. Advantages of the system include
improved visualization for the doctor, and reduced radiation
exposure for the patient

dt

Computer-Designed Computer
Bell Telephone Laboratories’ engineer is
shown here checking out design informa-
tion for the first computer built from com-
plete information furnished by another
computer. A subassembly of the computer
is on the table. The computer will be used
with the target-track radar for the Army’s
‘Nike-Zeus” anti-missile defense system.

w

‘‘Discoverer’’

Tracking Antenna
This Philco-built tri-helix antenna array
is used in the communications and control
svstem of the “Discoverer” satellite pro-
gram. The antenna receives v.h.f. doppler
and telemetry information and permits
simultaneous telemetry reception and dop-
pler read-out to provide tracking daiwa for
the satellite.

76 ELECTRONICS WORLD
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Jeep-mounted SSB Radio .

The first production units of a highly mobile jeep-
mounted single-sideband communication system, de-
signed and manufactured by Collins Radio Co., rolled
into Camp Pendleton, Calif., ready for Marine Corps
field use. The unit includes a 1-kw. transceiver,
mounted in a water-tight encasement, with over
28,000 automatically tuned voice, c.w., and teletype-
writer channels.

‘

Quartz Crystals
Grown Commercially

The world’s first factory built to mass produce,
synthetically, quartz crystals for communica-
tions purposes went into production on a com-
mercial basis recently at the Merrimack Valley
Works of the Western Electric Co. The step sig-
nified the emergence of the U. S. from depend-
ence upon a foreign supply of quartz. A strategic
material, gquartz was in critically short supply
during World War II. The entire crystal-growing
process, which is done in closed vessels at a tem-
perature of 700°F. and a pressure of 25,000 lbs.
sg. in., is completely automatic. The operation
requires 3-weelks’ time, after which the crystals
are withdrawn as shown in the photograph.

April, 1961

Data Displays for Missile Ships

Old, slow grease-pencil method of plotting aircraft seen in the
upper portion of the photograph contrasts very sharply with the
new U. S. Navy display console in the foreground. Developed by
the Hughes Aircraft Co., the console displays graphically all
aspects of aerial, sea-surface, and submarine warfare for com-
batant ships within a fleet task force. Soon to be installed in
Navy ships, the display system will eliminate human error and
delays which often plagued the old system and will provide light-
ning-fast battle intelligence at a central point aboard each ship
where prompt counter-action may be initiated

Private Outer-Space Listening Post

Space communication scientists at /7T Federul Laboratories will
use this 40-foot antenna to beam signals at outer space and to
receive satellite signals. The company has received the first
“earth-space” radio license granted by the FCC to a private
coneern, permitting experimental work in satellite and related
space communications. One of the research goals is to collect
data that will aid in development of a future world-wide satellite
telephone-TV system.

77
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50-WATT STEREO AMPLIFIER AND CONTROL CENTER

Get the most from your stereo system with this superb unit; power-
packed 50 watts (25 w. per channel); complete tone, balance and
stereo /mono function controls; five dual-stereo inputs plus separate
monophonic mag. phono; mixed-channel center speaker output;
luggage-tan vinyl clad steel cover. 31 Ibs.

Kit Model AA-100 . | I . $84.95
Assembled Model AAW-100. . . . 144.95

GET BIG STEREQ SOUND AT LOWEST
COST WITH THIS COMPLETE STEREO-
PHONO CONSOLE ... NOW IN ASSEMBLED
OR KIT FORM FROM $129.95 UP

Modest only in size and price, this new Heathkit
Stereo-Phono Console amazes cvery listener with its
room-filling, true-to-life stereo sounds. Proportioned
to fit any room, it’s less than three feet long and only
end-table height, yet it houses a complete stereo-phono
system with features usually found only in much larger
consoles. There's six speakers . . . two 12" woofers for
smooth “lows,” two 8" speakers and two 5* cone-type
tweeters for “‘mid-range’ and “highs”. The 4-spced
automatic stereo /mono record changer is equipped
with an “anti-skate” device and a turn-over diamond
and sapphire styli cartridge. On the front panel are
separate, dual bass and treble controls plus a con-
centric volume control. The handsome cabinet with
solid genuine walnut frame, walnut veneer front panel,
and matching “wood-grained” sliding top measures
just 31347 L x 175" D x 2634” H. Whether you buy
the ready-to-play or kit form, the cabinet is factory
assecmbled and finished. 70 1bs.

Kit Modet GD-31 ., . . . ..$129.95
Assembled Mode! GDW-31 . ) ... 149,95

COMPLETE 28-WATT AND 50-WATT

STEREO CONSOLES

Enjoy incomparable Heathkit stereo with factory wired com-
ponents in beautiful preassembled, prefinished cabinets . . .
ready to use! The consoles are available in both 28 and 50 watt
models, with monecy-saving optional kit plans. The 28-watt
model (HFS-26) contains the Heathkit AJ-10 stereo AM /FM
tuner, SA-2 stereo amplifier, AD-50A stereo record changer and
two US-3 127 coaxial hi-fi speakers. The 50-watt model (HFS-28)
contains the Heathkit AJ-30 deluxe stereo AM /FM tuner; AA-
100 deluxe stereo amplifier; AD-60B deluxe stereo record changer;
and two Jensen H-223F coaxial 2-way 12° hi-fi speakers. Specify
walnut or mahogany.

Assembled Model HFS-26 . . . 215 Ibs. . $475.00
Kit Model HFS-27 . . . 215 |bs. 370.00
Assembled Model HFS-28 . . . 264 Ibs. 675.00
Kit Model HFS-29 . . . 264 |bs. 550.00

(Cabinets available separately, write for information)
X CE—
HEATHKIT" o} lDAYSTROM
i
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STEREO/MONO PORTABLE PHONOGRAPH
/‘(, Now you can thriil to magnificent stereo whercver you are, wherever you go!
¢ R \ The smartly-styled cabinet with two-ton¢ aqua and white durable vinyl covering
comes completely preassembled. In closed carrying position the speaker wing
and main cabinct blend into a single handsome unit in dazzling aqua and white
vinyl. In use, the detachable spcaker-wing top may be spaced at any distance

! for maximum stereo effect. The completely preassembled automatic changer
] plays your favorite steréeo and mono records at speeds of 16, 3314, 45 and 78
. BB o rpm, whilé controls on the amplifier section give you complete command of
4 U it volume, stereo-balance and tonal quality. 28 Ibs.
s Kit Model GD-10 .. $69.95

look forward to the happy months :aﬁé

of outdoor living with Heath equipment

PORTABLE 4-TRACK

STEREO TAPE RECORDER

Plays and records 4-track stereo tape for
endless hours of delight! Can even be used
as a hi-fi center to amplify and control
tuners, record players, etc. Has ‘‘record,”
“play,” “fast-forward” and “rewind™; 2
speeds (334 and 714 IPS); tone balance
and level controls; monitoring switch for
each channel to let you hear programs as
they are recorded; pause button for editing;
and two “‘eye-tube’ recording level indi-
cators. Speaker wings are detachable, Cab-
inet and tape mechanism are preassembled;
all amplifiers and speakers included. 49 |bs.
Kit Model AD-40. .. ... .. . . .. $179.95

NEW LOW COST STEREO
RECORD CHANGER KIT
Here’s fine changer features at a budget
price . . . oversize 11” turntable, “‘anti-
skate” device, jam-proof mechanism and
plug-in cartridge head. 4 speeds with auto-
matic shutoff. Assembles casily, quickly
with no special tools. Complete with your
choice of three diffcrent, famous-name,
diamond-styli stereo cartridges. 15 lbs.
Model AD-80C,

Sonotone 8T A4-SD cartridge. . ... $37.95
Model AD-30A, GE VR-227 cartridge 41.95
Model AD-80B, Shure M8D cartridge . 42.95

NOW ONLY
REVERBERATION SYSTEM BRINGS YOU
Add a thrilling new “cathedral” dimension to listening! a
Reverberation supplics the dimension of spaciousness to
sound, as heard in concert halls, etc. where ‘‘echoes™ en-
rich and reinforce the original sounds. The GD-61 adds
reverberation acoustically, not by electronic mixing, thus 1.HEATHKIT
it doesn’t disrupt your present system and it may be placed for
anywhere for best listening effect. Can be connected to do-it-yourself
spcaker terminals of hi-fi sysiems, radios, TV scts, ete. hobbyists.
Control lets you add just the right amount of reverbera-
tion. The GD-61 consists of Hammond type 1V reverbera- 2. HEATHKIT

tion unit, amplifier with power supply and 8" speaker. Pre-
asscmbled birch cabinets in mahogany or walnut finishes.
Measures 11147 H x 23" W x 1134”7 D. 30 lbs.

Kit Model GD-61M (mahogany) or

GD-61W (walnut) each. .. . . $69.95

HEATH COMPANY / Benton Harbor, Michigan

www.americanradiohistorv.com
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ready to use,

3. HEATHKIT

learn-by-doing
Science Series
for youngsters.
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TWO AND SIX METER TRANSCEIVERS
The “ham on the go™ will find the new Heathkit “*Shawnee™ 6-meter and “Pawnce™ 2-meter
transceiver kits irresistible! Both of the handsome units offer completc AM and CW
facilities with: single knob tuning tracked VFO and exciter stages; 10 watt output:
built-in low pass filter; three-way power supply built-in for 117 VAC, 6 VDC or 12 VDC
with separate DC and AC plugs and cables included; dual-purpose modulator 10 watts
for high level plate modulation or 15 watts for PA opcration: double conversion receiver
. . crystal controlled first oscillator; tuning meter . . . auto-switched for reccived signal
strength or relative power output; VFO or crystals . . . front panel switch of VFO or four
crystals for novice, CAP. MARS or net operation; “‘spotting™ switch; complete shielding
of power supply, final and receiver front end; ceramic microplione . . . push-to-talk with
coiled cord. And many more outstanding features . . . write for information. 34 Ibs.
Kit Models HW-10 (6 meter) and HW-20 (2 meter) each ... $199.95

look forward to the happy months ahead
of outdoor living with Heath equipment

6-TRANSISTOR PORTABLE RADICS

These award-winning, smartly-styled portables are ready
to go anywhere! Boih feature vernier tuning; 6-transistor
circuit; 4" x 6" speaker for big set tone; prealigned trans-
formers. 6 flashlight cells furnish power. (less batterics).
Kit Model XR-2P (plastic) . . .6 Ibs. ... $29.95
Kit Model XR-2L (sim. leather & plastic) ... 7Ibs.....34.95

“WALKIE-TALKIE''
CITIZEN'S BAND TRANSCEIVER

Ideal companion for the outdoorsman . . . talk to friends
up to a mile away. No license required . . . anyone can
use it . . . Features 4-transistor ¢ircuit, superregencrative

receiver, crystal controlled transmitter. Powered by single
long-lifc battery. Case included. 3 Ibs. (less battery)

Kit Model GW-30 each. .. ........................ $32.95
Assembled Model GWW-30each................... 50.95

YWARRIOR'" GROUNDED-GRID
KILOWATT LINEAR

Attention Amateurs! Compare it feature for
feature, the Warrior paces KW rigs at double
this low price! Complectely self-contained, the

TRANSISTOR DEPTH SOUNDER

For summer boating fun and safety, the MI-10
is your best buy by far in a dependable depth
sounder . . . and you can buy it in kit form or
factory wired and tested. ready to use. Gives

amplifier, HV, filament and bias supplies are
built-in. Drives with 50 to 75 watts, no matching
or swamping network required. Stable g-g circuit
with up to 709, efficiency. Oil-filled capacitor
and 5-50 henry swinging choke. Bands: 80
through 10, Max, power input; SSB—1,000
watts PEP; CW—1,000 watts; AM—400 watts
(500 using controlled carrier mod.); RTTY —650
watts. Write for information.

Kit Model HA-10. . . 1001Ibs.. .. .. ..... $229.95

retiable depth indications to t00” or more over
“hard’’ bottoms; somewhat less over “‘soft”
bottoms. Rotating neon light gives clear indica-
tions on hooded dial face. Six long-tife flashlight
batterics are used for power. Transducer may be
mounted through hull, or temporarily outboard.
10 1bs. (less batteries),

Kit Model MI-10. ... .........,........% 69,95

www.americanradiohistorv.com
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[T] SEND MY FREE COPY OF
YOUR COMPLETE CATALOG

HEATHKIT BASIC RADIO COURSE

Here's a new 2-part series in basic radio for youngsters and

adults. “Basic Radio—Part I”* teaches radio theory in every-

day language, common analogies, and no difficult mathe-
! matics. Experiments performed with radio parts supplied
result in a regenerative radio receiver. “*Part 11" of the series
advances your knowledge of radio theory and supplies addi-
tional parts to extend your Part I receiver to a 2-band super-

heterodyne.
Model EK-2A . .. *'Part | ghhs.. .............. 519,95
Model EK-2B . . . ““PartII'" . . 4 lbs. ...
Available March 24 . .. — ..$19.95
.!; Model AK-8...Cabinetfor Partll Receiver...4lbs. ...
Available March 24. e TS . g $3.95

DELUXE CITIZENS BAND
TRANSCEIVER

Get the GW-10 for superior 2-way
communication: superheterodyne re-
ceiver with switch selection of ¢rystal
control of any one channel or con-
tinuous vernier tuning of alt 23 chan-
nels; automatic *‘series gate noise
limiter™; adjustable squelch control;
press-to-talk mike with coit cord; il-
luminated dial. Crysial controlled
transmitter has switch selection of 3
crystals (one furnished). Hardware
supplied for under dash mounting.
Built-in power supply, 117 V. AC and
6 or 12 V. DC models 11 lbs.

Kit Model GW-30_ .. ......... $62.95
Assembled Model GWW-10, .. 99.95

3-BAND RADIO
DIRECTION FINDER

Now, at big savings, a deluxe com-
pletely transistorized portable RDF
in your choice of kit or assembled
models. The DF-3 operates on marine
beacon, standard broadcast and ship-
to-shore bands to offer you both port-
able radio entertainment and reliable
dircction finding facilities. Featured
are: 9-transistor circuit; 6 flashlight
- battery power supply; preassembled
prealigned tuning section; new sense
antenna for non-ambiguous bearings;
lighted dial and tuning meter. 13 Ibs.
Kit Model DF-3... MRS 9 gLy

| —,
y | DAYSTROM
4

HEATH COMPANY / Benton Harbor 15, Michigan

ORDERING INSTRUCTIONS: il out
for nost a 1c ¥
M
Quired o .0.D. or P 11 without
et prices sli ¥
Please send the following items: N;ME o -
ITEM MODEL NO, | PRICE
T — —
ADDRESS
cITY ~ ZONE STATE

— Order direct by mall or see your Heathklit dealer.
Ship via[] Parcel Post[ | Express{ | C.0.D.[| Best Way
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REPEATING MESSAGE
TAPE RECORDER

Mfd. by largest USA company. Original Cost
$175.00—Handsome metal case—Repeats a 312
minute message at 3% (.P.S.—Relay controlled.
3 tubhe Amplif. Selenium Rect.—Size: 13”x 13"x
6"—Ideal tor Hams, Advertisers, Etc. Reguires
external PM speaker and Recording Adaptor.

PRICE $19.95

(14 needed) Recording Adaptor. $9.95

BC 442 ANTENNA BOX (ARC 5)
Contains RF_ Meter (750 MA. sens.| relay. etc.
See '*Coax Relay Conv.'' in CQ
mag. March 1960

CARDWELL TRANSMITTING VAR. COND.

Dual) Section 211 UUF per 55 95
section. S700 Volts AC....... Each

DYNAMOTOR SPECIALS

12 Volts fnput-Output 440V. & 200Ma.
inbut.Oulput 225V. & 100Mma. All 1n
one Dynamotor. BRAND NEW. Ea.. o

BRAND NEW CARTER DYNAMOTOR

INPUT 5.9 VOLTS, DUTPUT 408 V. ﬂ $4 95
270 MA., SMALL SIZE .Ea. d

NEW VACUUM CAPACITORS

lzs'lolli

NPT I T BT S

2N oo :
JENNINGS JHC-150 MMF. SONV ea. 2

POWER TRANSFORMER
Primary 110V, 60 cy. S¢c. 385-0-385V. @ 200
Ma., S V, @ Gmnns..s: e
7.5 Amns 6.3v. & 2.5 Amns ....... Ea.

Wity Inr quantity prices

CHOKE = FULLY CASED

PrTETTe]
MR ANS AN

4 HENRY—1L amp.

BRAND NEW OIL CONDENSERS

200 VDC 4,50

2 MFD 400 V¢ .50
3 MFD ton VDC .60
4 MFD 604 VDO LTS
S MFD 6ihr YIDC .80
6 MFD doo VD .85
8 MFD mm vlnc .95
10 MFD

1o
l.lm vm'

12 .
18 MFD 60O VIIC 1.79
3Ix

-
w

MF! U
.5 MFD 7500 ViC
1 mFD <500 Ve
2 MFD 730 *~ l
2 MFD ln 00 * 23)
kD 12,5

. M
VI 1. Son o
8 MFD 1500 VG 2.95]| 20 mFO o Ac] 2 95
1 MFD 2000 VDG .85 S0 MFD 330 AC, 5.9
2 MFD 2000 Vin' 1.50 8 MFD o AC. 2. 95
RELAYS

WAHD LEDNARD Heavy duty relay coil
V 60Cy.. 2 phase, 5 HP. ss 95
3 Pole ST, 25 Amp contacts...... Es
SIGMA SENSITIVE SF Relay HS 800 Ohm coil
Qperates on as |ittle as 2.5V ldeal: $2 49
Buvllav Alarms, Transistor Control..Ea,
hUARDIAN uov AC. 2 Pole stn:u Throw sz 50
pl. BC-610. ... ..

...................... A $2.25
:a°.x::," c?o'f. SEEOPST 60 ¢ k.. $1.50
6 VoIt DC DPDT H.S. . .0ovnnnnnnn e, 99¢

12 Voit DPDT DC Relay. ........... Ea. s‘ 35
SIGMA type 22RJC 8,000 ohm sz 49
SPDT, small sealed relay. .. .......... d
Sealed Retay, SPDT, 6,000 ohm s] 95
[ T L T S AP I
G.E. Relay Control, tcnlllns !DOO onm s] 10
relay, sensitivity 2 mlis. 10 for $9.2S ea.
> SIGMA SF—16.000 ohm SPDI'. oneran-s sa 95
4 on 500 Microamperes or ftess. ... ...
PANEL METERS

STANDARD BRANDS

1Y2” METERS
0-100 Micro 3.

o-1 m
0:500 Mils DC

S  0.500 micro 0-500 v DC.. 3
” 0-150 V. AC .. .5
2”7 METERS 0.18 amps RF "50
g:?go lv'u:m 0-50 Micro Amns .6.9%
S8 5 wers: 3183 | S8 Teli? 20,5188
cgr.l% '::a ....... 208l Srlov. Ac. 8T
o mps Reed —uo ‘v. ag~l380.
9 CEY IR EBoan 420 Cy ........ 10.9%
¥  18.36 Volts oc ..1.99
} o-150 V. AC. 22 4" METERS 650
0-100 Microamps . 6.
3" ME!ERS 02500 . BC .. 6.95

0-50 Mieroamps
{Scale 0:-100)....4.50

All mercnandlse sold on a 10 day money back guarantee
Min. Order $ =28 %, with Order—F.0.B. NMew York

PEAK

ELECTRONICS COMPANY
y 66 W, Broadway, New York 7, N. Y., w0-2-2370
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~oundon Tape

By

Emitor’s Note: Our reviewer has been imtimartely
comected with ihe recur:h’ng industry for mony
rears. Therefore, the opinions expressed below are
mainly frem the viewpoint of the quality record
pmdm‘er who has the critical listener and hi-fi
purist in mind. Frenn that paint of view, we cannat
argue with the following stotements, On the other
hond, reverberation units muy fill a definite need
far experimenters. for those doing lhome recording,
for owners of old 78rpmt records, or for audio-
philes interested in showmanship and  dramatic
(although perhaps arcificially sa) eflects. For a
statemend of our pasitiem on rhis subjeer, see the
editorial "Reverberation or Not” in our Novem-
ber, 1960 issue.

HE world of audio can be a madden-

ing and frustrating place to inhabit.
In recent years, it has seemed to be
compounded of one crisis after another.
A new development supersedes the
“revolutionary” one of the previous
week. Fortunately, today's audiophile is
somewhat more sophisticated than his
predecessor and thus a reasonable de-
gree of stability has been attained.

Nowadays, most new items are sub-
jected to thorough scrutiny and a
healthy skepticism is the prevailing at-
titude until a product has been thor-
oughly proven in the field. One can only
hope that such mature evaluation will
be accorded the latest “gimmick’ that
has been foisted on the audiophile. . . .
I refer, of course, to the various instru-
ments that manipulate reverberation.
They have all been given catchy trade-
names but no matter what they are
called, speaking from the standpoint of
one who has made hundreds of stereo
recordings, they are the sort of thing
that makes my hair turn gray!

Most conscientious recordists spend a
great deal of time looking for halls and
auditoriums which have an optimum re-
verberation period for various types of
music, Thus, if the music of Tschaikov-
sky or one of the other Romantics is to
be recorded, one seeks a hall with the
capacity for fairly lush acoustics and
longer reverb periods. On the other
hand, the sharper ‘“dry” orchestration
of a Stravinsky or other Modernist calls
for a hall with either shorter reverb
periods or one in which the reverb can
be controlled to produce a “tighter’’ and
more detailed recording. Obviously,
such halls are not easy to find and thus
compromises must be made in the re-
verb content, usually by altering the
orchestral positioning or the micro-
phone placement, or by a combination
of the two. In any case, this kindling of
reverb is a very painstaking and difficult
job in which a recordist must utilize all
the knowledge and experience he pos-
Sesses,

The top engineers are also aware of
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the many variables that can affect their
auditory perception of the degree of re-
verh content. Chief among these is the
acoustics of the room in which the re-
cording is monitored. More often than
not, these rooms are haphazard affairs
—either much too small or too large,
with atrocious acoustics which must be
corrected with either damping or reflec-
tive material—as the case may be. Need-
less to say, the type of speaker used in
monitoring has a bearing on the char-
acter of the recorded sound. I might add
here that there are very few recordists
who have extensive stereo recording ex-
perience (two to three years of stereo
hardly equals 15 to 20 years of mono
recording) but most are rapidly learn-
ing to cope with the specialized require-
ments of stereo and to treat with re-
spect the tricky handling of reverb.

So what happens? The manufacturers
of stereo "packages” and consoles, look-
ing for some gimmick to apply to sales
and merchandising, have really outdone
themselves by putting at the disposal
of Joe Doakes a new control with which
Joe can change the reverb character-
istics of the stereo discs in his library. It
is also claimed to alter the acoustics of
the room in which Joe is listening!

Here we spend thousands of dollars
making recordings, utilizing the best
engineering talent that knows how to
handle reverb and now we have what
may be a totally untrained listener
twiddling his new control and turning
his stereo recording into a caricature of
the original!

Several component manufacturers
have produced reverb units for integra-
tion into a components system. There is
more engineering caution in evidence
with these units and undoubtedly the
audio experimentalists are having a ball
with them. That is where these units,
for the most part, should remain . . .
with the experimenters. About the only
really valid excuse for using these units
is when a person owns a number of old
78-rpm records which have the utterly
dry, non-resonant characteristics (such
as the Toscanini-Studio 8H discs) quite
barren of any reverb. Used intelligently
and with discretion, these old record-
ings can be made to exhibit some im-
provement. It is extremely doubtful,
however, that there are many people
who own stereo systems and who also
have many of these old 78 rpm records.

Thus to an already confused public,
just beginning to acquire a faint under-
standing of stereo, a new toy is given.
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Needless to say, this new confusion can
hardly be expected to have a salutary
effect on record sales.

For the amateur tape recordist and
those who buy recorded tapes, the re-
verb units will have the least effect.
Tape users are, as a rule, more sophis-
ticated than their record-playing breth-
ren and tape playback units are usually
found only in the higher-priced, lower-
volume stereo consoles. Few of these
units are likely to be equipped with re-
verb controls. The amateur recordist
can make the only other valid use of the
component-type reverb unit. He is often
restricted to a given recording location
and must accept the acoustics as they
exist. With proper use of a reverb unit,
he can overcome the usual compressed.
“dry” sound and add considerable “live-
ness and presence’ to his recordings.

To summarize. one can only hope that,
like most gimmicks, the “reverbs” are
just a passing fad and that their passing
shall be swift and unmourned.

GERSHWIN

RHAPSODY IN BLUE

CUBAN OVERTURE
Eugene List, pianist, with Eastman Ro-
chester Orchestra conducted by Howard
Hanson. Mercury l-trach Ntereo
NSTA90138. Price 83.95.

It was nice to receive this tape from
Mercury, who for some reason has been
very slow in releasing its vast backlog
of stereo recordings in the 4-track for-
mat. At least, this is true of the classi-
cal recordings. If you will recall, back
in the old two-channel days, Mercury
was one of the most prolific suppliers of
stereo tape, and it is to be hoped that
thé tempo of releases will increase in
this new medium.

Of the many "“Rhapsodies’’ now avail-
able on tape, this is to me the most satis-
factory. The sound is very clear and
crisp, recorded with great forward pro-
jection and possessing all the sterco
virtues. Directionality is easily per-
ceived and the ghost image piano stays
put in the middle. The dynamic range
is unrestricted and allows for great cli-
maxes which are never distorted.

Add to this the fine performance of
List. His tempi are faster than most, to
be sure, but he gives the work an elec-
tric excitement that lifts it above the
efforts of most of his contemporaries.
His technique is not faultless., but this
can be accepted for the rich expressive-
ness of his playing.

Dr. Hanson is a conductor well
grounded in the American jazz idiom
and his accompaniment is exemplary on
all eounts. The tape is filled out with the
gay and spritely “Cuban Overture,” a
sonic memento of happier times and
happier relations with Cuba.

HAYDN

CLOCK SYMPHONY, No. 101

SURPRISE SYMPHONY, No. 91
Vienna Symphony Orchestra conducted
by Pierre Monteux. Viclor ITC2030.
Price 88.95.

While Papa Monteux is more gener-
ally associated with Ravel and Berlioz
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Sonotone Ceramic ‘Velocitone”

No stereo cartridge—not even the finest
magnetic in the world—outperforms it!

Listen!.

Lasten!.

Lasten!.
Lasten!.
Lasten!.

Lasten!.

ELECTRONIC APPLICATIONS DIvisION. ELMSFORD, N. ¥., DEPT.C1.41
IN CANADA, CONTACT ATLAS RADIO CORP,, LTD,, TORONTO

LEADING MAKERS OF CARTRIDGES -

with your own magnetic...or with any magnetic you can buy
today—at any price. Then replace it directly in your component
system with Sonotone’s new ‘‘VELOCITONE” STEREC CERAMIC
CARTRIDGE ASSEMBLY. Listen again! We challenge you to tell
the difference. Experts have tried...in dozens of A-B listening
tests. And, in every single one, Sonotone’s “VELOCITONE" per-
formed as well as or better than the world’s best magnetic.

perfectly flat response in the extreme highs and lows (better
than many of the largest-selling magnetics).

excellent channel separation—sharp, crisp definition.
highest compliance —considerably superior tracking ability.

absolutely no magnetic hum— quick, easy, direct attachment
to any magnetic inputs. ‘
remarkable performance characteristics unexcelled anywhere.”
(Write Sonotone Corporation for specifications.)

Now listen to the price. Only $23.50...about one-half the price
of a good stereo magnetic cartridge. Yet Sonotone’s
“YELOCITONE" stereo ceramic car- —

tridge system cannot be outper- ..~ g

formed by any magnetic—regardless r

of price. s s

Sonotone’

L ETX3)

SPEAKERS + TAPE HEADS * MIKES *

ELECTRONIC TUBES - BATTERIES
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and Stravinsky and the Ballet, it should
- come as no surprise to find that he is
F -

- equally at home in the classic traceries

of Papa Haydn. After all, in 86 years,

L™ you can learn to conduect almost any
\ kind of music!

There is nothing really sensational in

the music and Monteux conducts the
works in equally straightforward man-
ner, hewing to the score and imposing
no “interpretation” on the music.

b | As to sound, here is a case where I am
] = positive we are dealing with a two-chan-
nel master. This, even though I don't
think this tape is so old, but is two-

Q:\ channeled merely because there just
\'& didn’t happen to be a three-channel ma-
\é chine available in Vienna at the time of
N the recording. Otherwise the sound is
@\ good with an exceptional pick-up on the
\Q first and second strings. Stereo is neces-
Q\Q There is no fooling a recording head sarily “left and right” but isn’t objec-
Q\Q -ti‘;':w"h"ig;‘s’ou'rt t‘;‘";""g’%":‘;;:""; tionable. The wind pick-up was not the
WO i e et of profes. best and the strings often smother them.
\\1 sional and amateur tape recordists, The tympant sound is also a bit muddy
\.‘@ one tape has proven its ability to re. as a result of slightly too much reverb.
5’* s;’:r‘";‘:c%::""r‘:m";“";pi“i';"s:z"f;'::a'ﬁ But I am splitting hairs and the tape
.\e&% with FA-4—the exclusive frequency really sounds acceptable and has the
&' ::justfd formulation tha't caplures virtue of having very little crosstalk.
e full dynamic range of sound. It
é costs no more to discover how well - o T
D ot am, More 10 (how KILACHATURIAN
%%“ You! 8pe recordet can perform MASQUERADE SUITE
N\ KABALEVSKY
R Reeves SOUNDCRAF Tcore. | it cnkioress
& Great Pasture Rd., Danbury, Conn. ® Chicage: 28 E. Jackson Bivd. I: C\ ‘]’";'o,r Sy "";pl"'"" Of"l'.es'm oon-
N Los Angeles: 342 N. LaBrea = Toronto: 700 Weston Rd. | orcmrnn oo T 4 guondrashin. Victor
geles: . . © | FTC2028. Price $8.95.
|  Mr. Kondrashin gained fame in this
e 2.5, Your recording head will appreciate Soundcraft’s permanent Iubrication. | COUNtry as the conductor who accom-

panied Van Cliburn in his time of vie-
tory. While he was here for a repeat of
| the Van Cliburn Moscow concert, Victor
hied him to a studio to record this tape.
There is nothing world shaking here,
hut the works are obviously in his milieu
and his performances of them outstand-
ing. Oddly enough, although this was a
spur-of-the-moment type of recording,
we are treated to one of the finest re-
cordings Victor has done. The stereo
effects are all one could want in the way
of directionality and perception of
depth, the ghost central image is rock-
steady. Dynamic and frequency range is
very wide and the over-all sound is crisp
clean and bright.
This had the lowest tape hiss I've
heard in ages and crosstalk was. for all

For High Efficiency Point-to-Point or Base-to-Mobile . . .

g ll
« hu-gain, Citizens Band GROUND PLANES

All hy-gain Ground Planes are furnished with complete instructions for
casy, quick assembly. Each antenna is precision tuned and matched for 52
ohm coax, either RG-8/U or RG-58/U. All will ship parcel post. Complete
with S0-239 coax recepticle. Finest construction of heat treated aluminum
tubing and iridite treated herdware for maximum weather ability.

COAXIAL ANTENNA

Designed for inconspicuous

STANDARD roof top or side mounting.

GROUND PLANE  Heavy wall 4" und 7/16"

Delivers maxfimum OIIJ a.lumlmvxm radiator and

HEAVY DUTY efficiency at ini 2" OD sleeve. Easy to mount

GROUND PLANE  mum cost. Radiator  Sither std. 11" OD mast or

For commercial duty and radials  con- :hrenld[;ng”l::nc:::rympe' B
Radiator and radials  Structed of —heavy ’
use %" to 1" OD wall 70" and 7/16" Modet CXL

/ L
aluminum tubing, tele. OD tubing. Cycolac $ 25 List
SCOPINR. Departure plastic and steel 33

g Sl pmant, plags 5:;; l::::’t:bl{]p o | practical purposes, absent. Perfection
perfect 50 ohm match, 17 OD I would have been achieved had there
l‘;’lg;'&?k::ii f{.f.‘,’.l,?f Model SGP, been a little better projection of brass
accepts up tﬂos 14,7 $2695 ‘;"... and woodwind, but as it stands, one of
;'l‘::‘:: o ] List 4 the best tapes in the 4-track format.

$4375 List OFFENBACH
GAITE PARISIENNE

KHACITATURIAN

| GAYNE BALLET SUITE

Boston Paps Orchestra conducted by

[ Arthur Fiedler. Victor FTC2015. Price

) 28.93.
‘H:‘ q‘y‘ | After abandoning its ill-starred tape

cartridge, Victor went to the 4-track

reel-to-reel medium and although, at
ﬂﬂtEﬂHE l]I’DdUCTS [ first, the releases were very slow, now
| they are heginning to flow in something
' 133 NO. 32ND =  LINCOLN WEDRASKA like the abundance that made Victor the

COMPLETE CATALOG AVAILABLE leader in the two-channel days.

One word of caution is in order how-
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ever. Some of the more successful two-
channel tapes are being reprocessed and
made available on 4-track. Nothing
wrong with this, except that certain of
the old tapes were made quite a way
back . . . before Victor started using
3-channel/half-inch masters. Thus you
have a two-channel tape with no ghost
central image, so don't go crazy trying
to ereate that which isn't there!

This “Gaite Parisienne” is a good re-
cording and while I believe it is a three-
channel original, the ghost central im-
age is down in level and rather hard to
perceive and keep focussed. This is gen-
erally clean and the score being what it
is, is full of sonic fireworks. Plenty of

cymbal clashes and heavy bass drum |
shots, along with bright boisterous brass
and sizzling strings. The “Gayne” ballet
is muech in the same character.
Performances by the redoubtable |
Fiedler are among the best, and his tem-
pestuous. headlong pace. Kindles lots of
sonic sparks. My quibble with this re-
cording is an odd one ... I{eel as though
a compressor may have been used in
some of the climaxes and there is the |
feeling that too great a volume of sound
is being contained in too small a space.
There is a lot of reverb but there is so
much sound it scems to fill up and spill,
thus unfortunately blunting the cli-

maxes. -30—

SIMPLE CRYSTAL MIXER

By JENNINGS DAVID

Build this circuit for use in making measurements and
adjustments on r.f. circuits. Can also be employed to check
the activity and frequency of quartz transmitting crystals.

HIS MIXER has proven handy when

making measurements and adjust-
ments on high-frequency circuits, It is
useful, in conjunction with an external
signal generator, in determining the fre-
quency of an oscillator or transmitter
or the frequency and activity of quartz
crystals. It has been used over a fre-
quency range from less than 100 ke. to
above 200 mec.

Fig. 1 is the diagram of the simple
mixer that can be built from parts to
be found in almost every “junk box.”
The crystal used by the author was a
1N64, however any one of the popular
types. such as the 1N34. may be used
with equal success. The 5-uuf. coupling
capacitors may be three or four turns
of insulated hookup wire tightly wound
around the connection to the hot end
of the r.f. choke. The layout of the com-
ponents is not critical.

To use the mixer in conjunction with
a signal gencrator for determining the
frequency of an oscillator or transmit-
ter, couple the signal generator to the
mixer at point “A’ and the oscillator at
point “I3". The ground lead of the signal
generator and oscillator should be con-
nected to point “G”. With a pair of car-
phones inserted in the phone jack, tune
the signal generator until a heat note is
heard. Adjust the signal generator until
zero-heat is obtained: this [requency
will, of course, be the frequency of the
oscillator or transmitter provided the
approximate frequency of the oscillator
is known. If the approximate frequency
is not known, proceed as follows:

1. Record the frequency of the signal
generator at which the first beat note is
obtained. This frequency will be Fi.

2. Carefully increase the frequency of
the signal generator until the next beat
note is heard. Be sure not to miss the
next higher frequency beat note. Record
this frequency as F..

3. The frequency of the oscillator or

April, 1961

transmitter can be determined from the
following formula: F FixF:/F. — |
F. |

\When measuring the frequency of a
transmitter it will probably only be
necessary to couple the transmitter to
point “B" by means of a short antenna.
If excessive power is coupled into the
crystal circuit, the crystal will probably
be burned out.

To determine the activity or fre-
quency of quartz crystals or to use |
crystals to spot-check the accuracy of
signal generators, connect the crystal in
series with the signal generator and
point “A” and connect a 50-pa. meter in
place of the phones (Fig. 2). As the
signal generator is tuned thirough the
crystal frequency there will be a very
sharp rise in the current through the |
meter.

Many other uses for this inexpensive |
instrument will undoubtedly occur to
the experimenter as he becomes familiar

with the circuit. 30~
o
s o] =
G O

Fig. 1. Circuit diogram of the c¢rystal

mixer. Any of the popular general-purpose
crystals, such os the 1N34, may be used
in place of the crystal shown. The 5-yf.
capacitors are octually three or four turns
of insulated hookup wire tightly wound
around the connection to the r.f. choke.

Fig. 2. Circvit arrangement used to check
activity or frequency of quartz crystals.
As the signal generator is tuned through

the crystal frequency, there will be a
very sharp rise in the meter reading.
xTaL, ‘

4
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Tape Recorder Owners!

CUT TAPE COSTS
IN HALF

f. == with a 4-Track

STEREO
CONVERSION KIT

Be up-to-date, and save on tape costs,
whether you use raw tape or tape rec-
ords. Don't obsolete your present mono-
phonic or 2-track Stereo tape recorder

Convert it at low cost to 4-track
stereo playback or stereo playback/rec
ord. |nstall the Kit yourself easily in about
one-half hour—or see your service dealer.

'WOLLENSAK-REVERE

WR-60 Converts all 2-track models to 4-
track stereo. Includes 3 position head dash
shifter for 2-track stereo and 4-track mono
operation. Allows Stereo recordlng with ad-
ditional amplifier (not inctuded). ., $49.50
WR-35 Converts 2-track stereo machmes to
4-track stereo playback $25.50
WR-40 Converts monophonic machines to

4-track stereo playback .. .. $32.50

WEBCOR

W-6 Converts monophonic and 2-track
stereo machines to 4-track playback (in-
cludes head-shifter). For all 2800. 2900,
and 2000 series, except 2020 series $36.00

V-6 Converts machines to 4-track stereo
playback $25.50

V-7 Stereo erase knt for machines. Works
with V-6 kit described above to permit 4-
track stereo recording . . $15.00

FENTRON

P-6 Converts all machines to 4-track S!ereo
playback .$29.70

P-7 Stereo erase kit for machmes Works
with P-6 kit described above to permit 4-
track stereo recording $15.00

OTHERS

If your tape equipment is not covered by
the kits listed above,

WRITE FOR OUR FREE
STEREO CONVERSION CHART

which will assist you in converting
your machine, or see yYour dealer

i~

v 720t rorics.
T CO., INC.

“Pocesethers in Sound Electranici”

g§ 1313 South Sixth St., Minneapolis 4, Minn. g
[] Send more information L}
(] Record Kit B
[] Send Free Conversion Chart 1
" Name. - — — "
: Address. — - :
. City Zone. State —~ g
I N R N R RN R N NN
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TRAINE YOU
IH SPARE TIME

Only from famous COYNFE do you get this
modern up-to-the minute TV Home Training.
Easy to follow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHF and COLOR TV, Personal guid-
ance by Coyne Staff. Practical Yob Giides to
help you FARN MONEY QUICKEY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —part time or full time. COST'S
MUCH LESS—pay only for training—no costly
“put together kits.”

SEND COUPON FOR FREE BOOK

SEND COUPON BELOW for Free Rook
and {ull details including FASY PAY-
AMENT PLAN. NO COST OR OBLIGA- |
TION—NO SALESMAN WILL CALL. i

8. W. COOKE, %rmm 1099
Pres.

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT

1501 W. Congress Pkwy., Dept. 41.H6, Chicago 7. .

i Television Home Training Div, i
New Coyne Boilding. Dept. 11.Ho

1501 W. Congress Pkwy.. Chicaia 7. Tif. I

| Send FREK BOOK and details of your Television |

| Home Training offer. l

|

]

!

"800"
Series

“SUPRA” PROFESSIONAL

World's most magnificent recorder and
greatest performance valve per dollar!

CROWN GUARANTEED PERFORMANCE

FREQUENCY 1P$ FLUTTER NOISE
RESPONSE SPEE0 & WOW  RATIO
== 1 db 30 10 30,000 CPS 15 .06% 58 db
= 2 db 20 te 22,000 CPS HA] 09% 55 db
2 3 db 30 10 15,000 CPS 3Y, 8% 51 db

Some dealer franchises available. Write
Dept. EW-4 or phone JA 3-4919 for
full information.

CROWN INTERNATIONAL

Divisian of

INTERMATIONAL RADIO & ELECTROMICS CORP.

ELEHART, |HDLAMA
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[ Sun | Mon | Tue | Wed | Tha | Wi | Sas |

L LT
CALENDAR 15

of EVENTS d

MARCH 20-23

1961 {RE International Convention. Waldorf-As-
toria Hotel and New York Celiseum. Details from
IRE Headquarters, 1 E. 79th St., New York 21.

MARCH 27-31

1961 Symposium on Temperature, Sponsored by
Americon Institute of Physics, Instrument Society
of Americo, and Notional Bureav of Standards.
Columbus, Ohio, Program informetion available
from Y. W. Sikorn, ISA, 313 Sixth Ave., Pittsburgh
22, Pa.

APRIL 4-6

Symposium on Electromagnetics and Fluid Dy-
namics of Gaseous Plasma. Sponsored by Poly-
technic Institute of Broaklyn, IRE, Institute of
Aeronautical Sciences, and U.S. Defense Agen-
cies. Engineering Societies Bldg., 33 W. 39th
Street, New York City. Details from PIB, 55 John-
son St., Brooklyn, N.Y.

APRIL 4-7

Spring Convention and Exhibit. Sponsored by the
Avdio Engineering Society. Ambossodor Hotel,
Los Angeles. Details from AES, P.O. Box 12, OId
Chelsea Station, New York 11, N.Y.

APRIL 4-9

1961 Los Angeles High Fidelity Music Show. Spon-
sored by the Institute of High Fidelity Monufac-
turers. Ambassador Hotel, los Angeles. Details
from IHFM, 125 E. 23rd St., New York 10.

APRIL 5-7

Symposium on Materials and Electron Device
Processing. Sponsored by American Society for
Testing Materials. Benjamin Franklin Hotel, Philo-
delphia, Pa. Information from ASTM, 1916 Race
St., Philadelphia 3, Po.

APRIL 12-13

Third Symposivm on Information and Decision
Processes. Sponsored by IRE-PGIT and Purdue
University, Purdue campus, Llofoyette, Ind. Dr.
Robert E. Machol, School of Electrical Engineer-
ing, Purdue University, Lafayette, Ind. for com-
plete details.

15th Annual Spring Technical Conference. Spon-
sored by Cincinnati Section of IRE and Southern
Ohio Section of American Rocket Society. Hotel
Alms, Cincinnati. Technical popers and exhibits.
Informatian from R, P. Schlemmer, ¢/o Engineer-
ing Speciglties, 8115 Camargo Road, Madeira,
Cincinnati 43.

APRIL 19-21

SWIRECO. Sponsored by the 5.W. (Region 6) Sec-
tion of IRE. Dgllas Memorial Avditorium and
Boker Hotel, Dallas, Texas. Program information
available from Dr, L, D, Strom, Texas Instruments,
6000 Lemmon Ave., Dollas, Texas.

APRIL 26-28

Seventh Region Technical Conference and Trode
Show. Sponsored by Region 7 of the IRE. West-
ward Ho Hotel, Phoenix, Ariz. Program informa-
tion from H. W, Welch, Jr., Motorolo lnc., P.O.
Box 1417, Scottsdale, Arizona.

www.americanradiohistorv.com

APRIL 29

Tenth Annual Dayton Hamvention. Sponsored by
Dayton Amateur Radio Association, Inc, Dayton
Bitmore Hotel, Doyton, Ohio. varied program of
events has been scheduled. Contact Horry E.
Covault, KBGCS, 4820 Archmore Drive, Kettering
40, Ohio for details.

MAY 2-4

Electronic Components Conference. Sponsored by
PGCP, AIEE, EIA, WEMA. Jack Tar Hotel, San
Froncisco, Calif. Details from Daniel Breading,
Fairchild Semiconductors Inc., Palo Alto, Colif.

MAY 4-5

Second National Symposium on Human Factors in
Electronics. Sponsored by PGHFE of IRE. Marriott
Twin Bridges Motor Hotel, Arlington, Vo, Details
from R. R, Riesz, Bell Telephone Labs, 2D-452, 8ox
262, Mmurray Hill, New Jersey.

MAY 6

Workshop in Graph Theory, Sponsored by PGCT
of IRE. University of lllinois, Urbana, Hlinois. Prof.
M, E. Yan VYalkenburg, Department of Electrical
Engineering, University of Illinois, Urbana, I, for
progrom information,

MAY 8-9

Fifth Midwest Symposivm on Circuit Theory. Spon-
sored by PGCT of |RE. Allerton Park & Urbana
Campus, University of lllinois. Prof. M. E. Yan
Valkenburg, Department of Electrical Engineer-
ing, University of Illinois, Urbana, L. for program
information.

MAY 8-10

Thirteenth Annual National Aerospace Electronics
Conference. Sponsored by the IRE. Biltmore & Mi-
omi Hotels, Dayton, Chio. Progrom details from
Ronald G. Stimmel, 809 larriwood Ave., Dayton
29, Ohio.

MAY 9-11

Western Joint Computer Conference. Sponsored
by PGEC, AIEE, and ACM. Ambassador Hotel, Los
Angeles, Calif. Prof. Cornelius Leondes, Depart-
ment of Electrical Engineering, UCLA, 405 Hilgard
Ave., Los Angeles 24 for program details.

MAY 15-17

194! National Symposium on Microwave Theory
8 Techniques. Sponsored by PGMTT of IRE. Shera-
ton Park Hotel, Washington, D.C. Information on
program from Gustave Shapiro, NBS, Washington,
D.C.

MAY 22.24

1961 Electronic Parts Disiribuior Show. Conrod
Hilton Hotel, Chicago. Closed Show. Hours 9 a.m.-
6 p.m. Details from Electronic Industry Show Cor-
poration, Svite 1501, 11 S, laSalle St., Chicage
3, linois.

National Symposium on Global Communications.
Sponsored by the AIEE and IRE. Sherman Hotel,
Chicago. Detoils from Donald G. Compbell, ITT
Kellogg, 5959 S. Harlem Ave., Chicage, Il

National Telemetering Conference. Sponsored by
PGSET, AIEE, 1AS, ARS, ISA. Sheraton Towers Ho-
tel, Chitago, Jack Becker, AC Spark Plug Div.,
General Motors, Milwoukee, Wisc. for program
information.
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Home-Call TV Diagnosis

(Continued frone page 351

with a low-impedance device. To avoid
loading, a 100,000-ohm isolating resistor
should be connected to the test probe of
the voltmeter, but in a typical v.o.m.
this will reduce the measured voltage.
In many stages of the TV receiver, grid
bias confirms the presence of a signal
from the preceding stage. If a grid bias
of —40 volts appears at the horizontal-
output tube, we know that the horizon-
tal oscillator is working. Similarly, if
a.g.c. bias is measured at about —3
volts, this is a good indication that a
signal is amplified and passed at least
to the a.g.c. section.

D. Estimating Repairs. The three
logical steps for determining the symp-
toms, analyzing what can cause then.
and troubleshooting further will usually
result in the accurate location of the de-
fective part. Often the technician will
realize somewhere along the way that
the service job is more complex than
can be handled within the half-hour
time limit well before that limit is
reached. Only rarely will the entire half
hour be consumed without producing at
least a very strong indication of what
the defect is.

If it is decided that the repair can be
made at once or if a defect has been
cleared up in the course of the 30 min-
utes allotted, there will be no problem
in determining price. Most technicians
will compute the bill by using their reg-
ular labor charge plus the list price of
the defective part.

When the repair involves replacement
of a component which the technician
does not have at hand or when the exact
defect is not known after the 30 minute
troubleshooting period it becomes more
difficult to determine the price. Many
technicians will give an estimate at this
point which includes the fee for a house
call, one half-hour of troubleshooting
time, one half-hour of alignment and
adjustment time, and the list price of
the most expensive component in the
suspected trouble area. The picture tube
is usually excluded from this type of
estimate because it is almost always
possible to determine quickly if it is de-
fective. Experience shows that, after
the recommended 30-minute procedure.
very few cases will be real “tough dogs."
so that by following this pricing policy
the technician is bound to average a
legitimate profit and the majority of his
customers will have no reason to com-
plain of overcharges.

The method outlined eliminates a lot
of the uncertainty and guesswork which
plague the TV technician making house
calls. While some assumptions and sim-
plifications made here do not always
hold true, a technician following this
method is bound to be more efflicient
than if a haphazard approach is taken.
Experienced operators will be able to
add many refinements to the method
and will know how to modify it to suit
local conditions and particular circum-

stances. [0~
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good-looking

rugged

dependable

Thal's a Universiy
Modular Microphone!

...the dynamic professional microphone with dynamic
performance . ..dynamic features...dynamic styling.
And there’s a dramatic story behind this new line of omnidirectional,

cardioid and lavalier microphones . . . the complete inside story that
every professional sound man should read. w

It’s yours, free. Just write to Desk S-4,
er m

University Loudspeakers, Inc., 80 South
Kensico Avenue, White Plains, New York. S T———
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imporTant NEW

;

SAMS BOOKS &

Citizens Band Radio Handbook

by David E. Hicks

A practical guide to Citizens Band
radio for owners, prospective
owners and technicians. Tells how
to get a license and select equip-
= ment. Fully describes CB circuits,
antennas, installation, operating
procedures, troubleshooting and
maintenance. PLUS VALUE—
included at no extra cost to you
X are complete FCC rules and regu-

lations all CB licensees must have
on hand. It’s the complete book on CB radio. $095

2

192 pages; 534 x83". Only .. ..... 000t t

NOW YOU CAN UNDERSTAND RADAR!

. ABC's of Radar

by Alan Andrews

A complete, easy-to-understand
explanation of radar—basic prin-
ciples, how it works, types of
systems, radar uses, microwave
principles, antenna systems,
receivers and indicators, tuners
and modulators, basic transmitter-
receiver theory and operation,
Want to know more about radar?
Preparing for the FCC Radar
Endorsement Exam? This is the book for you! $195
112 pages; 534 x88".0nly............0.. .. ]

SOLVES YOUR VERTICAL-SWEEP TROUBLES!

101 Key Troubleshooting Waveforms

for Vertical-Sweep Circuits
by Robert Middleton

: : _|||i|rh-'-lﬂ':| '
| padIe

1~

g ——— i

Pe=1

ms®™  Covers the 4 vertical-sweep cir-
cuits: multi-vibrator driving a

@ -] @ vertical-output tube; multi-vibra-
" tor with 2nd triode used as VO

tube; blocking oscillator driving
VO stage; sawtooth blocking
oscillator-output. Pictures 101
abnormal waveforms, with accom-
panying circuit symptoms, tests,
evaluations of results. Helps you
quickly pinpoint and solve vertical-sweeps 00
defects! 128 pages; 514 x 844", Only....... 2

NOW COVERS ALL LATEST AGC CIRGUITS!

Servicing AGC Systems

| { by Carter & Lesh
Thislong-time favorite with service
technicians, now fully revised, is
more valuable than ever. Describes
i how all types of AGC systems
operate, why AGC is needed;
explains theory and design.
Numerous case histories, picturea
of typical AGC defects, and trouble-
shooting procedures will help you
quickly solve troubles in this tricky circuit. $000
128 pages; 544 x84 Only................. 2

s

HOWARD W. SAMS & €0., INC.

8§ Order from your Sams Distributor today, or
B mail to Howard W. Sams & Co., Inc., Dept. D-11
8 1720 E, 38th St., tadlanapolis 6, Ind,
Send me the following books:
g O3 Citizens Band Rodic Hondbook (CBH-1)
[0 ABC’s of Rodor {ABR-1)
[J 101 Woveforms V-5 Circuits (WFM-3)
[ Servicing AGC Systems (AGC-2}

300000000000 enclosed. [ Send Free Book List

Name

Address.

Zone Stote
IN CANADA: A. C. Simmeonds & Sons, Lid., Toronto 7
mmm (Ovtside U, S. A priced slightly higher] mm=®

City
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SERVICE
INDUSTRY

HOSE OF US who leok forr meaning-

ful patterns in the industry some-
times become a shade too cager to build
large conclusions on small clues. Let us
hope that is the case with an item from
that respected service group, the Radio
TV Guild of Long Island, N.Y,

A front-page story in our latest copy
of “Guild News.” captioned *“Help
Wanted,” pleads for members to fill key
executive positions so that the associa-
tion may continue its record of accom-
plishment. They are neceded, not to
undertake new tasks, but to fill the
gaps left by the loss of effective execu-
tives over the past couple of years, The
Guild has lost at least five good men.
Why? These people have gone on to
greener fields.

Most of them are still in some aspect
of electronics. One, for example, is a
design engineer with a leading hi-fi
manufacturer. We know of other cases
where former shop owners have gone
into manufacturing plants, or taken
jobs with distributors, In still another
case, a shop owner who has had the
same business for 14 years is giving up
although he does not have a definite,
alternate job,

As compared to their fellows, each of
these would be reckoned a successful
dealer. Then why the defections? Some
of these people did not take the initia-
tive themselves: they were offered op-
portunities for improvement that they
simply could not refuse. The fact is that
these men had reached an end point as
service dealers, even successful ones,
at which full use of their capabilities
was not being made and beyond which
they could not go to bhetter themselves.
They now have better financial reward
and more prestige.

Government statistices shed additional
light on this situation. The average fac-
tory worker in the electronics industry
gets about twice as much per hour as
a man in a service shop. This does not
mean that the individual who does wir-
ing and routine assembly work on a
TV chassis always gets paid more than
the skilled analyst who later chases the
tough dogs out of the equipment, but
there is an obvious inequity here.

Good men are needed to render good
service. They must be paid accordingly.
If the industry cannot do something to
improve its own condition, the entire
field may eventually be yiclded to the
screwdriver mechanics by default. Ree-
ognition of the fact that cheap service
cannot bhe good service must come, if
this is to be prevented. Manufacturers
and users of home clectronic equip-

www.americanradiohistorv.com

ment have as much at stake here as the
service industry.

But perhaps things are not that bad.
We know another officer of the same
Guild that has been hit by a loss of
leadership who was recently offered an-
other position, e turned it down. He
may just be a mule, he says. but he re-
fuses to surrender the hope that his
chosen field can be brought to the stat-
ure it deserves,

What Service Thinks

The “Raster,” official publication of
the Electronic Service Council of the
Ozarks, is going right to the source to
find out what service people think. On
the matter of the effect of electronic
equipment imported from Japan. for
example, this monthly draws interest-
ing comment from two technicians, E.
D. Muhleman, the first, says, “I have
been puzzled to figure out what re-
placement parts I can get. Delay in the
delivery of the repair job to the cus-
tomer results, or I turn down the job
with, ‘Sorry sir, I just can't help you
out on it now.'

“What to do about it? Well, what can
we do about it? In time some of our
American producers will make replace-
ment parts available to us or else the
importers will. Another possibility——by
the time the customer has gone to sev-
eral shops for service and gets the same
answer, he will swear never to buy an-
other Japanese-made item. My answer
to the prohlem? Fix the ones that come
in that we can fix and let time work
out the answer.”

Another respondent, W. A. Prvor,
does not believe that importation wilt
be permitted to continue to the point
where it would seriously hurt domestic
economy. He points out that such im-
ports are under a Japanese export con-
trol program. and concludes with: I
would say that this is not a problem
of the service technician. We have our
own problems—Ilet the manufacturer
take care of his.”

The "Raster” also queried readers on
what they thought of printed circuits
and whether their opinions had changed
for the better since the printed boards
were first encountered. James Rathbun
realistically supposes that “we are going
to have to live with printed-circuit
hoards inasmiuch as most manufactur-
ers are using them. My opinion of them
has not changed much."” He acknowl-
edges improvements in the later boards
tincreased strength, better marking,
casier parts location) and concedes that
his continuing prejudice may partly be

ELECTRONICS WORLD
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due to the fact that most of his service
experience is with older sets, therefore
older boards. However, he feels that
certain inherent problems in parts
mounting and parts replacement con-
tinue—"like having to replace tube
sockets after a tube had been pulled out
two or three times and not being able
to replace a part until I had removed
a section of the printed board.”

TV Promotion of TV Service

Broadcasters are becoming increas-
ingly cooperative in advancing the
cause of service. William Finnerty, pres-
ident of the San Francisco Television
Service Association, was interviewed by
Ira Blue, Bay Area sportscaster, just
before the Army-Navy football game
this fall on KGO-TV, channel 7. In re-
sponse to questions, Finnerty explained
the correct adjustment of customer
controls on the TV set for optimum
viewing.

“We programmed this public-service

interview,” said the general manager |

of KGO-TV. "in the hope that those
who have been dissatisfied with their

TV picture will avail themselves of this
opportunity to correctly adjust their |
sets. We have found that most com- |
plaints about 'transmitter trouble’ stem.
instead, from inaccurately adjusted re-
ceiving sets.” The program ended with |
a full-sereen display of the association’s
emblem.

Providing less instantaneous impact
but more long-term effectiveness is the |
campaign in Indianapolis. Recognizing
that good service is essential to main-
tain the largest possible viewing audi-
ence, WFBM-TV (channel 6) of that
city is running daily spots showing the
emblem of the Indiana Electronic Serv-
ice Association, according to the organ-
ization's “Hoosier Test Probe.” and ex-
plaining what IESA stands for. In re-
turn for this boost. members pass out
literature supplied by the station on
service calls, display bumper stickers.
make sure that channel-6 reception is
optimized on every job, and promptly
report any reception problems to the
broadcaster.

Advanced Radio Service

“More than 10 million radios were
purchased by the American public in
1960," says George C. Isham, manager
of marketing services for Sylvanic’'s
Electronic Tube Division, “and in 1961,
the total should be just as high.” The
obvious conclusion. for service dealers.
is that they are missing good business
opportunities if they are neglecting the
expanding number of such receivers in
current use.

With this in mind, Syliania offers
“Advanced Techniques of Radio Servic-
ing,” a 12-lesson correspondence course.
through authorized distributors. Does
this course sound superfluous? Not if |
you consider what “radio” means today. |
Coverage includes AM-FM, transistor- |
ized. short-wave, auto, and foreign-
made receivers, marine-radio gear, and
other types. There's much here never |
dreamed of in the simple, table radio.

i ]
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“PnotoracT-like switching on the light in a pitch dark room"

"Opening a Sams schemotic to me is like switching on the light in a
T pitch dork room. It octuolly pinpoints the ‘needle in the
haystock’—mony times in one minvte...| have a compleie
set of PHOTOFACT from the beginning...con’t see how
any technician could possibly do... without it...as necessory
os the VTIVM ond soldering iron...! would like to
thank you for hoving chosen my shop as one of your
"PEET"” memberships. I'm grateful...and honored
my shop and myself measure up to the standards
you hove set in order 1o qualify.”

—Joe Perkins
Elweod, Indiana

Service Technicians! YOU EARN MORE...
YOU RATE with the public when you own
the PHOTOFACT service data library!

HOW TO STAY AHEAD...

Yes, the truly successful Service
Technicians are those who own
the completePHOTOFACT Library,
who can meet and solve any re-
pair problem—faster and more
profitably. And these men keep
ahead because they're on a Stand-
ing Order Subscription with their
Distributors to receive all new
PHOTOFACTS as theyare released
monthly. (They're eligible for the
benefits of membership in PEET,
too—see below!)

For PHOTOFACT Library Easy-Buy
Plan details and Standing Order Sub-
scription, see your Sams Distributor
today, or write to Howard W. Sams...

You enjoy maximum earnings as the
owner of a complete PHOTOFACT
Service Data Library! It’s inevitable,
because no matter how expert you are,
you can always save more time on
any job, get more jobs done daily—
EARN MORE, DAY IN AND DAY OUT...

What's more—as the owner of a
complete PHOTOFACT Library, you
know your customers’ sets best. You
can actually show each customer you
have the PHOTOFACT Folder covering
his very own set. Result: You command
public respect and acceptance which
paves the way to more business and
earnings for you.

NOW IS THE TIME TO JOIN

THE POWERFUL NEW PROGRAM ™ — —
FOR QUALIFIED TECHNICIANS

If you now own a PHOTO-
FACT Library or plan to own
one, you can apply for mem-
bership in "PEET." It's the
first industry program really
designed to build powerful
public acceptance for the
Service Technician who qual-
ifies. Builds enviable prestige

HOWARD W. SAMS & €O., INC. ﬁ

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

D Send me 1ull details on the new “PEET" Program.
include full information on the Easy-Buy Plan and
Free File Cabinet deal.

O I'm a Service Technician O full-time; O part-time

My distributor Is___ _ _

and businessforits members. | shop Name e
Benefits cost you absolutely
nathing if lSOu qualify. Ask Attn:
your Sams Distributor for the
“PEET"* details, or mail cou- Address__ S
pon today.
City I _Zone____State

Fm————————————————
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. 83 YX 929. Stereo Tape Record-Play Preamp Kit. $79.95 (less case)

One of the many great Knight-Kit stereo component kits. Professional

quality; superb performance with virtually any 3-head tape transport;

separate dual-channel recording and playback preamps: permits tape

monitoring, sound-on-sound and echo effects. Packed with quality

features for every possible stereo and monophonic function...

83 YX 928. FM-AM Hi-Fi Tuner Kit. $49.95
Typical Knight-Kit hi-fi value—incomparable at the price.
With AFC, tuned RF stage on FM, multiplex jack.

Straight FM tuner kit also available at $38.95. For deluxe
Stereo FM-AM and FM tuner kits, see the Allied catalog...

these and 59

Ienight

A PRODUCT

a pleasure to build...

83 YX 927. 20-watt Stereo Hi-Fi Amplifier Kit. $39.95

Biggest bargain in quality Stereo hi-fi. Has special clutch-type

dual-concentric level control; simplified control facilities; DC preamp

filaments. Similarly styled 32-Watt Stereo Amplifier Kit with
full frequency center channel available at a low, low $59.95. ..

The most satisfying do-it-yourself
experience awaits you when you build a
Knight-Kit! You'll marvel at the sheer ease
of assembly, absolutely assured by
exclusive "show-how'" manuals, wall-sized
picture diagrams, step-by-step
do-and-check instructions, pre-cut wire,
“visi-packed” parts and an engineering
perfection that eliminates guesswork.
You'll get perfect results. You'll enjoy with
pride a true custom-built electronic
product, professionally engineered and
styled—the best you can own. And to top
off your pleasure, you'll save substantially
at the unbeatable Knight-Kit price...

83 YU 934. Deluxe 70-Watt Stereo Hi-Fi Amplifier Kit. $119.95

Super-power to drive any of
today's speakers, a do-it-your-
self stereo masterpiece, featur-
ing: special "blend" control;
full-range center channel; tape-

n’_‘

] et

rv.com

source monitor; dual phasing
switches; Stereo paralleling
switch. For deluxe 40-watt
Stereo amplifier at only $76.95,
and 60-watt Stereo amplifier,
see the Allied catalog...
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83 YX 712-2. Superhet . , P W T B e
Citizen’s Band v -

Transceiver Kit. P Dual-conversion for highest

$79.95 sensitivity and selectivity; crystal-controlled operation on any

2 channels, plus manual tuning. Another Knight-Kit

Citizen's Band Transceiver is available at an amazing low
$39.95—see the Allied catalog for full details ...

other mohney-saving

I s 83 YX 258. 4-Band **‘Span Master’'® Receiver Kit. $25.95

OF ALLIED RADIO Fabulous performer for world-wide reception;
thrilling shortwave adventures, plus fine Broadcast;

band-switching, 540 KC to 30 MC; with cabinet.

and you Own the best For additional receiver kits, radio-intercom, clock-radio,
transistor radios, intercom systems, electronic labs

and other great hobbyist Knight-Kits, see

the Allied catalog...

money back guarantee

Every Knight-Kit is unconditionally
guaranteed to meet our published
specifications for performance or
fyOllJl’ purchase price is refunded in
ull.

2

only down

It's easy to buy any Knight-Kit:
only $2down on orders up to $50;
$5 down up to $200; $10 down
over$200—upto24 months to pay.

Foatoed

IN THIS VALUE-PACKED 1961
444-PAGE ALLIED CATALOG

Send coupon today for the 1961 Allied electronics
catalog (the world's biggest), featuring the com-
plete Knight-Kit line. See the best in electronic
kits—save on everything in Electronics. Send for
your FREE copy now!

83 Y 125. Electronic VT VM Kit. $25.75

High sensitivity general-
purpose VTVM; 11 meg
input resistance; bal-
pigseuthing b K anced-bridge circuit; 414"
electronics meter. One of many fine
’ ~ instrument kits including

5" scopes, AC VTVM,
tube checkers, signal
tracer, audio generator,
sweep generator, and
others, described in de-
tail in the Allied catalog...

s S e e

ALLIED RADIO, Dept. 10-D1
100 N. Western Ave., Chicago 80, tll.

[] Send Free 1961 Allied Catalog No. 200

. also available
sold exclusively by in Canada

ALLIED RADIO Name

PLEASE PRINT
ioneer in electronic kit development
P P Address____ ] e

our 40th year

mil—— City Zone_ State
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SAVE OVER 50% AT McGEE
GENERAL ELECTRIC STEREO AMPLIFIER

REG. $169.95 — SALE PRICE $79.95
MS-4000A General Electric 56 watt {28 watt per :lnnnel)
stereo amplitier. Save over 507, . Regular net is $16
Price includes grey vinyl covercd metal case l.'.llzxs
high. Input selector for tape heads, momaural or stereo
phono or tuner. Bass and trenle tone controls, voiume
contour and rumble tilter. Qutput matches 4, 8 and 16
ohms. Push-pull 6973 output tubes for cach channel, 12
tubes in all, Response 20 tg 20,000 cps, Shpg. wi. 31
Ibs. Regular audio ru-l $169.95 79 9
McGee Sate price, oy ... ... .. i, L., . 5

COMPLETE STElIEO SYSTEM $199.95
Stock No. MSA.8B, complete stereo system includes the
56 watt G.E. sterea amplidier described above. the famous
Type A Garrard rccor MTID stereo
cartridge and two ElectrosVYoice sna » Super 8" high

fidelity speakers. Reg. net, %332

snecul sal:- nrlce ........................ s'sg-gs
Stock MNo. MSB:128. complete stereo system. same as

above, but lm:luues two Eleciro-Voice SP-128, 12" high

fidelity sprakers instcad of 8" smakers Reg. ug 95

nﬂ. $3413.95. Speclal sale price, . ... .., ... g
Wood basc for Garrard changer, $4.95, LRS3, 45 RPM

spindle, $3.80 extra.

< FM
T NEW TUNER

= - SALE PRICE 52 995

I ey i $69.95 LIST
New Model FM-220 lmnorleu FM tuuer In attracnve gold
enamcl metal case, 33,,” [ %) ecp. Designed
with exceptional care. Runonse f1a l from Jo to 1 _oo
cns AFC for exceptional stahility. Distortion iess than
1% . Tunes FM 0. utPut jack for ro
cordlng direct {from luner Son;l"vlly 31 3 microvolts
db quieting 0.1 volt, Slide rule dial.

ideal tor use with

5 ut:
oits, Go cycle Ac
los_ Mod(-l

lht s nems described above. Snipping wt, 7
o, FM tuaer, )ist value $69.95.
saie L R R T T

16-5 IN. HI-FI SPEAKERS FOR $24. DD

BUIlU YOUR OWN “SWEET 16" SPEAKER SYSTEM
i audio response
above normal audible ranke.

-o s down 10 20 cp3 and u
TRe it SS) 16

ular Electronics Jan

upply
no list value. Nﬂ

Sweol :IG.Mlldel ]lG $6.00 list 5 speaker with 8 ohm,

minum voice coil and 3.16 ox. Alnico V magnet.
Net 52 49 cach, 16 tor $32.00.

Wrile for McGee's 160 page 1961 cafalog
McGEE RADIO CO.
1901 McGee S5t., Kansas City 8, Missouri

BUY NOW AND SAVE!!

OVERTONES: 10 to 30 Meg... Tol. .005% .. 82,50

AMATEUR & NOVICE Fundamental. .Tol. .005%

HC-6 Herm. Sealed ...................... $2.50

HC-6—6 Meters {Sth Overtone) ........... $3.75

MARINE FREQ. HC-6 (Herm. Sealed)

Tol. .005% . ......cvvviniiiiiinnana. $3.50

ALL MARINE FREQ.-FT-243, DC-34 uom Tol. .005...$2.00
POLICE, C.A.P., CD, MARS. Tol. 01%.. .$1.60

CITIZENS BAND-11 METERS .0059% TOL.
26.965 to 27.225 MC, 3rd Over. Herm. Seal. or

6741.25 lo 6806 25 K¢, 4th Harm. FT-243 only

SPECIAL!
STOCK CRYSTALS

FT-243 Holders 5700 KC to
8650 KC in steps of 25 KC's

SEND FOR FREE CATALOG
0C-34 Hold. 1690 KC te 4440 KC steps of 10 KC, ea. 79¢

Hﬂ?lﬂ! an "-2'.3 rl.ll'l‘. Cl.

B0 Met. 3700-3748-Steps of 1 KC. FT-243

40 Met. Tis0-7V88—Steps of 1 ME, FT-243

Dbl te 40 Met. 35782500, Steps of | KL, FT-243
Mel, 5378-5212- 7034-

FT- 243—2 Meters (Steps of 1 KC)
F1-243—6 Meters (Step; of 1 KC}

FT-243—From 3000-400!

FT-243—From 1005-2999 (Steps of 5 Kl‘.)

F1.243—.005% Tol. From 3000-8750 .

FT-243—.01% Tol. From 3000-8750 .

FT-241 SSB Low Xtals 370 to 530 KC
(Steps of 1.852 and 1. 386)

FT 241 ssB Matched Pairs .. ..

{Steps of 1. 042 Kl‘.—Excepl 1000 KC)}.......8.

Include S¢ pw crystal postage. (U.S, omnly). Calir. ada
4% tax, No C Prices subject lc chg. Ind. 2nd choice,
sub. may Be necess. Min. Order $2.50

Open Friday Evenings until 9 P.M.

“The Hovse of Crysrals”™
U. 5. CRYSTALS, Inc.
Los Angeles 19, Cal.

1342 5. La Brea Ave.
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Product
Test Report

Al LAE TESTED

WORLD

‘iCitation IV"” Stereo Control Center
Channel Master CM-10 Speaker System
Pickering Model 381A Stereo Cartridge
Eico Model 723 Amateur Transmitter Kit

éCitation IV*
Stereo
Control Center

WE HAVE just completed assembling
and testing Harmuan-Kardon's “Cita-
tion IV" stereo preamplifier and control
center. Although the controls and input
and output facilities are not unusual or
different from many other preamplifiers
on the market today, the performance
of this unit comes pretty close to the
ideal. There are only a few competitive
designs that can match its low distor-
tion and certainly none that we know
of that ean surpass it in this regard. Its
mechanical and electrical design leaves
no doubt in our mind that many, many
hours of continuous operation should be
obtained without maintenance prob-
lems. This is the first time that this re-
viewer has built a kit that employs mili-
tary-type terminal boards. Such con-
struction is much more rigid and pro-
fessional appearing than is the case with
many of the printed-circuit assemblies
now in use. In addition, one has greater
assurance that the soldering connec-
tions will be properly made.
The"Citation IV"is a stereo preampli-
fier employing six 12AX7/ECCR83 tubes
plus two selenium-rectifier assemblies.
The front panel controls are quite con-
ventional and include volume, balance,
blend, and bass and treble controls for
each channel. Slide switches are in-
cluded for high- and low-frequency fil-
ters along with separate switches for
contour (loudness) and tape monitor. A
mode switch is incorporated to permit
selection of straight stereo or reverse
stereo, both A and B channels through

www.americanradiohistorv.com

both speakers. mono channel A through
both speakers, and mono B through both
speakers. The function switch provides
selection of six different inputs: auxil-
iary, tape, tuner, phono RIAA, phono
LP, and tape head. A somewhat un-
usual, yet convenient, switch is incorpo-
rated that disconnects bhoth bass and
treble tone-control circuits completely
in order to eliminate any distortion that
these circuits might generate. This
switch must be "on” when using either
the scratch or rumble filters. A continu-
ously variable *“blend” control is also
provided to obtain center “fill” as re-
quired. The control can be switched out
of the circuit completely when not
neeced.

To those particularly interested in
tape, this preamplifier's design is such
that stereo tape can be played back
using its equalizing circuits for the tape
head. Any program material can be
switched to the tape recorder to record
a sterco tape. Also a tape-monitor
switch permits monitoring of tape while
recording.

With regard to the actual perform-
ance of this preamplifier, we found the
frequency response to be within = .1db
from 20 to 20.000 cps. The contour, bass.
and treble controls were found to be ex-
tremely effective.

A very sharp cut-off rumble filter is
incorporated. Qur tests showed that at
100 cps, the response was only down .2
db, while at 20 cps it was —17.8 db. The
scratch filter proved to have a more

ELECTRONICS WORLD
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gradual cut-off. Starting at 400 cps, the
roll-off action was gradual, and it ex-
tended to —29 db at 20,000 cps. The
RIAA magnetic phono equalizing circuit
was found to be within = 1.3 db from
the standard. This represents so slight a
deviation as to be not discernible when
listening.

The sensitivity is much better than is
required, being .186 v. for l-v. output
for all high-level inputs. For magnetic
phono input, the sensitivity was 3.15
mv., for tape head 268 mv., and for
ceramic phono input .1 v.; all for 1-v.
output.

Our harmonic-distortion measure-
ments were taken under two different
conditions; first, at 1-v. output with a
1-v. input signal, and then at 2-v. output
with a .5-v. input signal. This measure-
ment was taken through a high-level
input. We believe that any preamplifier
should be capable of producing at least
2 volis output without excessive distor-
tion. Our harmonic-distortion figures
proved to be so low that one can almost
claim distortion-free performance from
this preamplifier. The actual figures.
with 1-v. output, were .03%¢ at 20 cps.
07, at 1000 cps, and .01¢7 at 20,000 cps.
There was no marked change in these
fizures at an output of 2 volts. Inci-
dentally, we¢ have subtracted the re-
sidual distortion of our test equipment
in order to arrive at these figures. This
may or may not be valid depending on
the nature of the residual distortion.

The intermodulation distortion, taken
at 60 and 6000 cps through the high-
level circuit, proved to be only 0097
tafter having deducted the residual dis-
tortion in our test equipment) with the
volume control adjusted to produce 2
volts output with a signal input of .5
volt.

In order to obtain some comparison
between various preamplifiers when
testing for noise and hum, we adjust the
volume control to produce 1 volt output
with an input signal of .006 volt into the
magnetic input jack. At this volume-
control setting, we found that for all
high-level inputs, the hum and noise
were down 71 db from a 1-v.output level.
The magnetic tape head circuit showed
hum and noise of —48 db, and the mag-
netic phono input circuit showed hum
and noise of —60 db under thc same
conditions.

The channel separation, at 1000 cps.
proved to be 49.5 db and, being curious.
we checled channel separation at 15.000
cps. At this frequency. channel separa-
tion was 31 db, which is far beyond that
required of any top-quality preampli-
fier.

It is disconcerting that even though
amplifiers may test alike in the labora-
tory. they may not sound alike. This
occurs because there are many not-too-
well-known and not-too-easily-meas-
ured characteristics in an amplifier that
affect quality of reproduction. There-
fore. a listening test is required. This
preamplifier provides no audible color-
atian in sound reproduction, One has the
feeling of listening to a live musical per-
formance instead of through a hi-fi
system.

April, 1961
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A COMPREHENSIVE COMPILATION OF 4500

T TRANSISTOR SUBST

INTERNATIONA

L TRANSISTOR

SUBSTITUTION GUIDEBOOK

(Direct Substitutions Only) by Keats A. Pullen, Jr., Eng. D.

Only an engineer with the experience of the
author — Keats A. Pullen Jr. (member of the
scientific staff. Ballistics Research Laboratories,
Aberdeen Proving Grounds) could possibly have
compiled the transistor substitutions data con-
tained in this guidebook. Everyone who works
with transistors in repairing, maintaining or de-
signing—must have this time-saving tool. Here's
why:

COMPLETE AND COMPREMENSIVE
International in coverage, it lists 4500 direct
substitutions comprised of American, Japanese,
British, French, German, Dutch and Italian tran-
sistor types. Includes both triodes and tetrodes.

PROVIDES DIRECT SUBSTITUTIONS
ELECTRICAL AND PHYSICAL

Not only are the direct electrical substitutions
shown, but case styles and dimensions also are
given for maximum substitution flexibility.

COVERS TRANSISTORS USED IN ALL TYPES
OF ELECTRONIC EQUIPMENT

The guidebook is universal in its application. It
covers transistor substitution for radios, television
receivers, all sorts of military, industrial, commu-
nication and computer equipments,

#276, 64 pp. $1.50

NEW RIDER BOOKS

CITIZENS BAND RADIO by Allen Lytel. This book
has a three-fold purpose: to tell the story of citi-
gens radio equipment to the prospective buyer, to
the user and to the man who will repair it. For
those new to the subject, early chapters describe
the historical development of citizens band radio,
its applications, classifications, and types of equip-
ment. FCC Rules and Regulations, important to
the citizens band user, are discussed. There is the
detailed discussion on different types of transmit-
ting and receiving equipment: comparison of
them with emphasis on single-channel and multi-
channel trunsceivers and receivers. Other high-
lights are: descriptions of portable units, kits and
standard transceivers, antennas and power sup-
plies. The installation and repair of citizens band
radio equipment is covered in detail, #273, $3.90.

FILTERS & ATTENUATORS, Edited by Alexander
Sehure, Ph.D, (No. 36 in the Electronic Technol-
ogy Series.) This book will make filters, attenuators
—their functions, the wide variety of types, cir-
cuitry and applications understandable. Both nar-
rative and mathematical presentations are used.
The characteristics of the capacitor-input type
filter in power supplies is analyzed with problems
and solutions. Numerous other filter types used in
power supplies alse are discussed in similar man-
ner. Audio and video filters, wave filters and spe-
cialized types, are covered thoroughly—a chapter
being devoted to each.

The text devoted to attenuators and equalizers is
illuminated by means of numerical examples and
solutions. The caleulations include the determina-

tion of their component parts, Variable attenua-
tors are also covered. as well as phase equalizers,
This is an outstanding technical text for those
interested in the configuration and analysis of
filter and attenuator cireuitry. Review guestions
appear at the end of each chabter. #166-36. $2.25.

TRANSFORMERS, Edited by Alexander Schure,
Ph.D. (No. 37 in the Electronic Technology Series)
The transformer as it is used in electronic equip-
ment is examined in a highly analytical manner
with numerous mathematical examples. The ex-
amples give the reader n theoretical ag well as a
practical view of the transformer. Starting with
a discussion of the magnetic principles underlying
the operation of the transformer, it progresses to
transformer design and construcion, discussing
efficiency and coil currents, flux density, core
losses, leakage inductance, distributed capacitance
and current as well as voltage waveforms, Power
transformers are studied in full depth from the
simple color coding of the leads to the relation of
power transformers to rectifier-filter systems.
Audio transformers are covered with emphasis on
such important topics as impedance ratios, broad-
band naudio transformers and transistor trans-
formers. In the area of high frequency transform-
ers, the text treats the tuned and untuned primary
and secondary windings in different combinations.
it discusses in detail such special transformer
items as saturable reactors, voltage regulating
transformers, video transformers, pulse trans-
formers and balancing transformers (baluns).
Review questions appear at the end of each chap-
ter. #166-37, $2.00.
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Learn Transistor
Electronics At Home!

W Prepare now for a profitable
career in this growing field. Learn
theory, construction and appli-
cations of all types of transistors
with this proven home-study
course from the Philco Techno-
logical Center

FOR FREE INFORMATION
PLEASE WRITE TO:

PHILCO

TECHNOLOGICAL CENTER

F.Q, Box 4730, Dept, W, Philodelphia 34, Fa
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ELecTronicS WORLD
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address

ci_g_y zone  state

Check one:

[J 3 years for $12 [] 2 years for §9
[ 1 year for $5
In the U. 8., its possessions, and Canada

[0 Payment eneclosed [J Bill me

Foreign rates: Pan American Union
countries, add .50 per year; all
other foreign countries, add
$1.00 per year.

Mail to: ELecTRONICS WORLD

Dept. EW 461H, 434 S. Wabash Ave.
Chicago 5, Ill.

ELECTRONIC
TECHNICIANS!

Raise your professional standing
and prepare for promotion!
Win your diploma in
ENGINEERING
MATHEMATICS

from the
Indiana Home Study Institute

We are proud to announce two great
new courses in Engineering Mathematics
for the electronics industry.

These unusual courses are the result of
many years of study and thought by the
President of Indiana Home Study. who
has personally lectured in the classroom
to thousands of men, from all walks of
life, on mathematics, and electrical and
electronic engineering.

You will have to see the lessons to
appreciate them!

NOW you can master engincering
mathematics. and actually enjoy doing it!

WE ARE THIS SURE: you sign no
contracts—you pay only AFTER you
have completed each Unit of your course.

In plain language, if yYou aren't satis-
fied You don’t pay, and there are no
strings attached.

Write today (a postcard will be fine),
for more information and your outline
of courses.

You have nothing to lose, and every-
thing to gain!

The INDIANA Home Study Institute

924 E. Columbio Avenuve, Fort Wayne, Indiana
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| ‘This is not only one of the best units
| on the market but, as mentioned previ-
ously, we enjoyed immensely putting
the kit together because of its military-
I type construction. It took us 17% hours

to build the kit. The preamp is available
at $119.95 in kit form, and $189 factory-
wired. Neither of these prices include
the walnut wood outer cabinet, which is
available separately at $29.95. 30—

| Channel Master CM-10 Speaker System

! 'I'HIS is a compact bookshelf-type loud-
speaker system consisting of an 8-inch
| woofer and 2-inch coaxially mounted
cone tweeter, in a ducted-port reflex en-
| closure. The crossover is at 3000 cps and
the tweeter's level is non-adjustable.
The system is rated at 10 watts power-
handling capacity (continuous or pro-
gram not specified) and 8 ohms imped-
ance. The enclosure measures 10 inches
| wide by 231%
inches high by 11
inches deep.
Sweeping a test
tone through the
audible range
(with the speaker
located in a cor-
ner, for maximum
bass radiation),
the CM-10 was
found to have
subjectively
smooth, linear re-
sponse from 100
to 15,000 ¢ps, with
a drop in the
range between 1
ke. and 2 ke., and
a broad, shallow dip between 200 and
600 cps. Above 2 kc. there was not a
trace of audible deviation until 7 kc., at
which point there was a slight dip, fol-
lowed by a rise back to normal at 8 ke.
Then there was another mild dip at 10
ke.. and smooth, flat response from
there out to 14 ke. Above that, a slow
roll-off set in. but a significant contri-
bution was observed to beyond 16 kc.,

at which point this reviewer's ears fail
him. No distortion was audible at any
frequency, even at fairly high listening
levels.

On program material, the CM-10 was
sharply brilliant. Over-all definition was
excellent; details were very well repro-
duced, and there was some tendency
toward spotlighting of brass instru-
ments and soprano voices. String tone
was reproduced cleanly and smoothly,
although with a subtly cold, brittle qual-
ity. It was immediately obvious that the
CM-10's treble performance was supe-
rior to its bass response which, although
clean and well defined, was somewhat
lacking in foundation. This effect is not
altogether unusual, and it is not quite
fair to expect the same fullness in the
bass that would be produced by a some-
what larger woofer in a larger and more
expensive enclosure.

Despite its modest power rating, the
CM-10 proved able to handle consider-
able bass boost without audible strain,
and a moderate amount of boosting was
all that was needed to bring the sys-
tem’s sound into a good semblance of
natural musical balance.

The addition of a second CM-10, for
stereo pairing, might well augment the
low range enough to provide good bass
balance without external boosting, and
the tweeter's broad high-frequency dis-
tribution (estimated at about 80 de-
grees) should enable the system to yield
excellent stereo spread and fill in most
listening rooms.

The CM-10 is priced at $44.95. -3~

LTHOUGH the new Pickering 381A

stereo cartridge looks identical to the
manufacturer's Model 380A, its per-
formance is different. The 381A is much
more expensive and has less output volt-
age, but its over-all reproduction qual-
ity makes it one of the very best stereo
cartridges we have tested to date.

The 381A was specifically designed
for use by recording engineers, not only
for calibrating their audio amplifiers,

Pickering Model 381A Stereo Cartridge

but for playback equipment to deter-
mine the quality of recordings. All cart-
ridges are individually calibrated at the
plant and the results are tabulated and
shipped with each unit. It is Pickering’s
hope that this cartridge will be recog-
nized as a standard for the recording
industry and they have had some degree
of success along these lines to date.

All this does not preclude the use of
the cartridge in the home if quality is

www americanradiohicstory com
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most desired and price is no object.

The frequency response and channel
separation characteristics are shown in
the accompanying graph. It is interest-
ing to note the smoothness of the re-
sponse, being * 1.8 db from 30 to 15.000
cps, the limits of our test record.

This response is good in that it betters
all other stereo cartridges we have
checked recently by about a db or so.
What is unusual and we feel extremety
important is the channel separation.
Both channels show a crosstalk down
24 db at 1000 cps. (We cannot measure
much below this using the Westrex 1A
test record.) The manufacturer claims
35-db channel separation, and it is quite
possible that this is actually achieved.
As pointed out in our report on the

N
N
—

—

Model 380A cartridge, Pickering has a
specially designed test record which has
a much greater signal-to-noise ratio
than ours. Unfortunately, this record is
not available to us for 1esting.

Greater separation than 20 db is not
necessary for home listening, but, for
best results, separation should not drop
much below this figure out to 10 or 15
ke. Some recent studies conducted by
Bell Telephone Laboratories indicate
that full separation is required for home
listening only out to about 8 ke. This
conclusion was reached with the use of
presently available stereo tapes and
discs. In spite of this, it is still nice to
know that we have some equipment
available whose performance exceeds
the needs for present-day in-home use.
We can also foresee the possibility that
future tapes and discs will have even
more strict requirements for reproduc-
tion.

Many of the carly cartridges had an
opposite channel output voltage at 10,-
000 to 15,000 cps that was greater than
the voltage from the proper channel. It
is interesting to note that this new
cartridge not only keeps the channels
where they belong without interchang-
ing them but, in addition, has good scpa-
ration out to 15,000 cycles.

The output voltage measured was
4.55 mv. for the left channel, and 4.9 mv.
for the right channel for 5 centimeters
per second recording at 1000 cycles. The
recommended load is from 47,000 to
100.000 ohms, and stylus pressure
should be maintained between 2 and 3
grams. A .7 mil easily replaceable dia-
mond stylus is used. A stylus is also
available for 78-rpm records.

The listening quality of this cartridge
is smooth and clean, and does not have
an exireme brilliance nor a strident re-
sponse. \We encountered no tracking
problems, even with extremely loud pas-
sages, and we were particularly pleased
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Prepare for your career in

ELECTRONICS

ELECTRICAL ENGINEERING

RADIO-TV
COMPUTERS

Through study at the Milwaukee
School of Engineering, you can gain
a sound technical education — and
open the door to a rewarding career in
the space age as an engineer or engi-
neering technician.

At MSOE, new classes begin quar-
terly. Previous educational, military,
and practical experience eva]uated for
advanced credit. Veteran approved.
Write for more information today.

Associate in Applied Science
degrees — 2 years
Electronics Communications$
Technology
Electrical Power Technology
Computer Technology
Air Conditioning Technology
Industrial Technology
Metallurgical Technology

Bachelor of Science degrees—4 years
Electrical Engineering
~— Communications option
-~ Electrical Power option
Mechanical Engineering
Pre-technology program, scholarships,
financial aid, and placement service
available.
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SERVICEMEN KNOW!
Here they pay less and get the best

HUSHe®

Chemically-Electronically, engineered for Tuners

Silicone oils.
Also available—2 or.,
8 oz, 32 oz. containers

I B rompy el fgr s

carbon.
Also availadle—
32 oz. containers

and Switching Mechanisms.
When New HUSH is applied it will wash-away that dirt, feaving
clean and positive contacts protected by a lasting Iubricant. New
HUSH is made from the finest solvents and it contains Electro-

& ox. Spray can $2.25 net
EVER - QUIET &

Since 1949

VOLUME CONTROL AND CONTACT RESTORER
EVER-QUIETY is a free-flowing liguid that leaves no powder resi-
due. Scientifically designed to seep around the shaft and pene-
trate the control or potentiometer,
leaving 2 safe protecting film. Harmless to metals,

& ox. Spray can $l.59 net

cleaning the contacts and

wire or

2 ox. Bottle & dispenser 79¢ ner

CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey
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with the freedom from hum pickup and
the low needle talk,
The cartridge is designed to fit any

conventional tonearm. The Model 381A
is priced at $48.00 and is being handled
by established audio outlets. 30—

HE Novice ham, as well as the ad-

vanced amateur who wants a low-
power standby rig, is sure to be inter-
ested in the new Eico Model 723 trans-
mitter kit. This kit makes a very com-
pact package that won’t take up much
room at the operating position, but it
will produce an honest 60 watts of plate-
input power. The attractively styled
front panel is only 6 inches high by 814
inches wide, so there shouldn’t be any
difliculty in finding room for it. Model
723 is a c.w. rig that will operate on
all the ham bands from 80 through 10
meters at a {lick of the band-selector
switch. With a crystal plugged into the
front-panel receptacle, the unit operates
on a single frequency, or a v.f.0. may he
plugged in here for variable-frequency
operation. It is also possible to use an
external modulator with the rig for AM
operation.

The circuit used is quite straightfor-
ward and conservatively designed. A
high-G,. 6CL86 pentode is used as an elec-
tron-coupled Colpitts crystal oscillator.
The output tank of this circuit, which is
also the input circuit for the final, is
tuned to either the fundamental or one
of the harmonics of the crystal, depend-
ing on what band you are operating on.
The final amplifier is a 6DQ6B high-
efficiency beam-power tube operating
as a straight-through amplifier on all
bands except 10 meters, where it is
also used as a doubler. A wide-range
pi-network output circuit permits just
about any type of antenna to be loaded
up properly.

The power supply uses a GZ34 full-
wave rectifier to deliver 500 volts to the
final amplifier plate. A choke-input
filter, using a swinging choke, is utilized
to obtain good regulation and to prevent
high peak currents at light loads. The
inductance value swings from 5 to 25
henrys, depending on the load current
drawn.

Even though the chassis is compact,
there is plenty of room to do a good, un-
crowded wiring job. After all, there are
only three tubes and the controls to
wire up. The well-planned layout, along
with a clear, well-illustrated manual,
makes the construction casy even for
the novice. This reviewer mounted all
the parts and completed all the wiring

www americanradiohistorv. com

Eico Model 723
Amateur Transmitter
Kit

amiy mamy @F "
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in a little over 11 hours total time, with-
out any rushing. We also spent about an
hour and a half before we started the
kit on unpacking and carefully check-
ing all the parts and hardware against
the bill of materials. We recommend
this for a number of reasons. First, it
allows the Kkit-builder to become fa-
miliar with the parts that are used, and
this will save tinte if some special parts
are referred to later in the step-by-step
wiring procedure. Second, you can spot
missing or defective parts before you
start.

After the wiring was completed and
checked, we inserted the tubes, plugged
in a 40-meter crystal, hooked in a 40-
watt light bulb dummy load, plugged
the line cord in, and turned the unit on.
Before applying plate voltage to the
final, we first neutralized the rig on 20
meters. Proper neutralization occurrect
with the neutralizing capacitor about at
its mid-setting. Under these conditions,
there was absolutely no flicker of grid
current when we tuned the plate tank
through resonance. Then, the plate volt-
age was applied and the rig was tuned
up with the dummy load. We had no
trouble at all in getting the required
120 ma. of plate current on all bands.
The 40-watt lamp lit up to full brilliance
on all hands except 10, where somewhat
reduced r.f. power output was observed.
This is to be expected as the final ampli-
fier is working as a doubler on this hand.

When we monitored the rig on our

receiver, we were pleased with the
clean-sounding. absolutely hum-free
carrier. The rig was keyed at high

speeds with a bug, and the signals were
stable and the oscillator followed the
rapid keying without difliculty. There
were no clicks or chirps and the signals
sounded fine. After all the preliminaries.
we connected in our regular 40-meter
antenna and went on the air. The first
report, a “599x.” made us feel that our
time in building the kit was well spent.

The Model 723 is available from Eico
distributors at $49.95 in kit form, or
factory-wired and tested at $79.95. 30—
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LAFAYETTE’S

1961 CATALOG
324 GIANT SIZED PAGES

The Complete Catalog Featuring
“The Best Buys In The Business’’

Stereophonic Hi-Fi Equipment

s Public Address Systems

1271 Tape Recorders
5 Radio and TV Tubes and Parts
Citizen Band Equipment
T3 Amateur Equipment

{3 \industrial Supplies
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saving prices.

CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS NOT AVAILABLE
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Mail the coupon today for your FREE copy of
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NEW BASE STATION

2T Megacycle

from MARK MOBILE

Exclusnve close spuced
side mounting for

tall existing towers
The new C.8.M.-11 antenna is
designed to prnduce greatly in-
creased transmitting and re-
ceiving range for the Class 1)
Citizen Band commercial user.
Improved results are obtained
by conveniently close mount-
ing the C.8. M.-11 on tall
existing radio, T.V. or commu-
nications towers. Mounts less
than one foot from the tower
leg and tower structure forms
part of antenna circuit. This
assures mechanical stabil-
ity,low V.S W.R, and
reduces distortion of
radiation pattern.
Two C.S.M-11 Units
stacked on opposite sides
of tower produce 3 db
gain _ . . stacking on same
side produces directional
pattern with 5 db gain.

]

BEACON ANTENNAS

Corry the full Mark Mobile line

of famous high efficiency mobile

and fixed stotion antennos for

:¢ amateur ond Citizen Band services.
User-approved and consistently

i advertised ta build sales action

| for you! *U.S. Patent 2,946,679;
N ﬂ, U.S. Process Patent 2.938.210.

‘ HELIWHIP* and f

Al Mark Mobile Antennas are availabie
at teading parts and equipment distributors.
For name of nearest gistributor, write—

)MARK MOB".E inc

Dept. EW-4
M“I 5441 W. Fargo Ave., Skokie, Ill.

Citizen Band ANTENNA

Diodes Are Different
(Continued from page 50)

the tube in the first place. But by now
we are hooked, so we buy five new di-
odes and put four on a side. The chances
are that this supply will stand up. But
once in a while, if luck is against us, it
goes too, and we find four shorted di-
odles.

Back Resistance

The villain here is back resistance.
The back resistance of diodes varies
enormously. Anyone who has several
silicon diodes on hand can get his eyes
opened and increase his education by
performing a very simple experiment,
This consists of setting up the circuit
shown in Fig. 2A. Any handy voltage

i1
+ 20 3

. L MEG.S 200%
+0 <
40 3

300v.0.C. ) 200V, MEG.E 400V,
-0 b O <
MEG: <
2 60 3

MeG. S 501°“"
(A) {8)

Fig. 2. (A) Simple setup to check back

resistance of diodes. (B) The way that
back voltage is distributed across diodes
that have different back resistance values.

under the rated p.i.v. of the diode will
do. The voltmeter shown reads the volt-
age drop across the 1-meg. resistor. This
will be the back current through the
diode in microamperes. In other words,
one volt across the resistor means one
microampere of back current.

The writer has made this test on 27
diodes, all with 400 p.i.v. rating. About
half had 150- or 200-ma. ratings and the
other half a 500-ma. rating. They repre-
sented five different styles of diodes
from three different manufacturers.

Among the 27, the back current varied
from 2 to 80 microamperes. This is a
total range of back resistance of ap-
proximately 4 to 150 megohms. The
range within one style was not so great,
but in many cases covered a 3 to 1 range.

Now this has a serious effect when
diodes are used in strings. Let's go back
to the case of our hi-fi friend and his
power supplyv. Suppose, as might very
easily be the case. he had three diodes
in one string with back resistances of
20, 40. and 60 megohms. When the
1200-volt peak is placed across these
diodes, we have the situation illustrated
in Fig. 2B. The voltage drop across the
20-meg. diode is 200 volts; across the
40-meg. diode, 400 volts; and across the
60-meg. diode it is 600 volts, or about
50 per-cent over rating. If this diode is
operating near full current capacity,
this high stress coupled with the heat
generated at the junction on the for-
ward-current pulse will set up a de-
struction cycle. and this diode will short
out. Then the 1200 volts divides across
the remaining diodes in the ratio of their
resistances and the second diode shorts.
Almost immediately the third one will
go.

If four diodes are used, the chance of
this sort of thing is greatly lessened,
but again, if a high-resistance diode gets
in the string with a couple of low-resist-
ance diodes, even in this case there may
be a failure. Now when single diodes
are used across fixed low impedance
sources that are less than rated p.i.v.,
this will not happen because the low
resistance diode merely passes more
back current. It is the series operation
that causes the trouble.

The Solution

The solution to this problem is a
simple one and is quite familiar to those
who use electrolytic capacitors in series.
You equalize the voltages with shunting
resistors. Values of 100,000 to 200.000
ohms will swamp out the variations
among the diode back resistances.

Now, finally, we can set up our power

BOGEN SOUND SYSTEMS

exclusive Bogen
Flex-Pak offers:

* wali-mount
bracket

e rack panel mount

* carrying case. with
or without Speakers

plus: tamper proof locking plate o
E-Z Service removable cover »
easily-mounted turntables..

and many other optional features.

For information on the complete line, write for FREE Sound Systems file TODAY,

Bogen Flex-Pak® Series

Bogen-Presto, world's leading manufacturer of packaged P.A. and sound products,

serves all sound needs ..

models offer the very finest sound equipment available...

."‘across the board.” All 13 exclusive Bogen Flex-Pak

featuring award-winning

styling* and many special features designed to meet all requirements.

MX60 Deluxe 60-watt Amplifier.
* master gain control * built.in
remote gain control circuit = 4
mike channels (one converts

to phono).

MO100 100-watt Booster Amplifier.
Exceptional wide-range

frequency response. [deal
wherever undistorted high

power is required.

*Styling plus! MX60 is the winner of the Milan Triennial Gold Medal for design excellence,
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supply lor the hi-fi addict who has spent
so much money buying diodes. This is
shown in Fig. 3. There are two things|

30K

150K it g ‘
O (o 0
lgon ==
S s aue b 2211
[’—" b o |

Fig. 3. Circvit showing the
proper tonversion to silicon
diodes, This supply is fused,
has a protective surge re-
sistor, and has equaliz- |
ing resistors across diodes. |

that might be mentioned. First off
these resistors will pass some raw a.c. |
around the rectifiers. Will this affect

hum? The answer is no; it won't be de-

tected by the ear. although it can be

noticed on the oscilloscope if it is

cranked up. The seconcl point is that the

resistors generale heat-—perhaps a cou-

ple of watis of it.

As a result of this we can make up
a few simple rules by way of a sum- |
mary :

1. Don’t forget that protective re-
sistor with diodes. Better yet, use a|
choke input and improve regulation at | ||
the same time.

2. Fuse the power supply. This is al- |
ways good advice, but especially with U
diodes because they are more prone
than tubes to short out rather than
open up.

3. Always use cqualizing resistors
when you put two or more diodes in

BEST s GONTAGT SPRAYS

As reported by independent product-testing laboratory

N | Triple-action Contact Shield cleans, lubri-

’.‘ V]“P’i"\’]h cates, and protects electrical controls and

U\ TURY i;\ju | switches in seconds. Most effective, safest

Y product of its kind as proved by laboratory
tests.

CIMI'M'H MAST[” works wonders In sight and sound

Ellenville, New York

series.

4. Provide ventilation. Diodes don't
run cold, remember. Between equalizing
resistors and junction heat, air circula-
tion is needed.

Follow these simpte rules and enjoy
the very real benefits to be derived from

-~ then yov need us!
GET STARTED RIGHT by writing
for FREE 9 page catalog ifus
trating over 30 business forms
and systems designed’ specifi
cally for Tv-Radio Service

ON SAL[ AT YOUR PARIS jOBBER

RARGAIN

HUKTihg 7 Ty

SERVICEMEN!

Write for SENSATIONAL CATALOG
HENSHAW RADIO SUPPLY

- 3019 TROOST KAMSASCITY, MO.

m———

the use of diodes in that ham transmit- ‘]
ter or hi-fi amplifier. 30—

Bogen Challenger Series

Engineering precision and peak performance make the famous.Bogen CHALLENGER
series the sound choice of many organizations and institutions. Designed and
assembled with all the care and quality of the exclusive Flex-Pak line,

the CHALLENGER series offers performance, versatility and value in all nine models.

a sound product
for ANY application

¢ P.A, Systems

Office and Home Intercoms
Internal Telephones

School Consoles

Portable Transcription Players

® Hi-Fi & Stereo Components

CHAT75A 75-watt Amplifier

features a modern high-gain
circuit with specilications
equal to amplifiers that
cost far more.

CHAG620Y 20-watt Mobile Amplifier
. with 3-speed phono top.

Des:gned to operate on

110v AC, 6v DC, or 12v DC.

Professional Studio Equipment

DESK 611, PARAMUS. N. g A DIVISION OF THE SIEGLER CORPORATION
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EXAMINE ANY OF THESE TESTERS

Yes, we offer to ship at our risk

BEFORE vou suy

SUPERIOR’S NEW MODEL 770.A

VOI.'I'-OIIM MILLIAMMETER

FEATURES:
» Compact—measures 3153 x 573 x 214",

« Uses ""Full View™ 27 accurate 850 Microampere
D’Arsonval type meter

+ 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: 0-7.5/15/75/150/750/
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 db to
+ 38 db, + 34 db to + 58 db.

The Model Ti0-A comes complete with test leads and operating instructlon:
Prlce is ‘ln R3. Tx-rmc S3.85 after 10 day trial then $4.00 monthly for 3 months, |
—_——  — —— -5

UPERIOR S NEW MODEL 77

VACUUM TUBE VOLTMETER

WITH NEW 6" FULL VIEW METER

Compare it 1o any peak-lo-peak V.T.V.M.
made by any other manufacturer at any
prite!

e Sl’EClF[C ATIONS:
¢ DC YOL 0 3/15/75/150/300/

750 1500 ol.s 'n. 11 mcgohms tnput

resistance.

¢ AC YOLTS (RMS)—0 to 3/15/75/150/
300,/750,/1500 velts
s AC VOLTS (Pcak lo Peak)—0 to 8/40
0,/400/800/2000 volts.
. ELFCTI-O\IC OIIMMETER—O to
1000 ohms /10,000 olyms /100,000 ohms /
1 megohm /10 megohms /100 megohms
1.000 megohms
s DECIRELS—10 db to + 18 db. + 10 db
to 4 38 db. + 30 db to + 53 db
All based on 0 db 006 watts (6 mwh
i into a 500 chm lIne ¢1.73v}
ZERO CUNTEHR METER—For
dlstrlm!nalor ﬂlnnment \ulh .ull scale
range of 0to 1.5/7.5/37.5 150

one or more of the testers
described on these pages.

SUPERIOR’S NEW MODEL 79

SUPER-METER

’
WITH NEW 6" FULL VIEW METER
SPECIFICATIONS
D.C. VOLTS: 0to 7.5/15/75/150/750 /1,500,
A.C. VOLTS: 0 to 15/30/150/300/1.500/3.000
D.C. CURRENT: 0 to 1.5/15/150 Ma.
01to15/15 Amperes
RESISTANCE: 0 to 1,000,/100,000 Ohms
0 Lo 10 Megohms.
CAPACITY: .001 to 1 Mfd. 1 to 50 MI1d.
REACTANCE: 50 to 2.500 Ohms, 2,500 Ohms
to 2.5 Megohms.
INDUCTANCE: .15 to 7T Henrles.
7 to 7.000 Henrles.
DECIBELS: —6 to + 18. + 14 to + 38,
+ 34 to + 58
The following components are all tested for
QUALITY ot appropriate test potentlals. Two
separale BAD-GOOD scales on the meter are
used for direct readings
All Electrolytic Condensers from 1 MFD to
1000 MFD
All Selenium Rectifers.
All Silicon Rectifiers.

Al Germanium Diodes.
All Silicon Diodes.

Model 79 comes complete with operating instructions, test leads and earrying ease.
Frice I8 S3R.50. Terms: $8.50 after lo day trlal then $6.00 monthly for 5 months.

SUPERIOR'S NEW MODEL 80

20,000

M ALLMETER

b INCH FULL-VIEW METER provides Inrge easy-
to-read calibrotions. No squinting or guessing when
you use Model 80.

MIRRORED SCALE permits fine accurote mensure:
ments where froctionol recdings are important,

SPECIFICATIO.\'S’
7 D.C. VOLTAGE nA\GFs

tAt a sensitivity of 20.000 Ohms per VolIt)
0 to 15/75/150/300/750, 1500/1500 YVolts.

6 A.C. VOLTAGE RANGES:

(At a sensftivlty of 5.000 Ohms per Veolt)
0to 15/75/150,/300/750./1500 Vol
RFSIGT;\\CE HRANGES:

to 2.000/200.000 Ohms. 0-20 Megohms.
* CQI’ACITY RANGES:

00025 Mfd. to .3 Mid..

5 D.C. CUKRENT RANGES
0-75 Microamperes, 0 to 7.5/i5/750 Mllli-
amperes. 0 to 15 Amperes

05 Mfd. te 30 Mfd.

NOTE: The line cord Is used onl¥ for ; DECIBEL RANGES:
~S—— 375/750 volts at 11 meuhm» capacily measurements. Resistance g db o F18 db, +14 db to +38 db,+34 db
fnput resistance. rankes operate on sell-conialned bat. to db. N
teries
Model 77 comes complete with operating in tions. probe and t leads and Model 80 Allmeter comes complete with operating Instructions. test leads and

carrying case. Price is $42.50. Terms: $12.50 a
lur 3 munlh'

ter 10 day trial then SG monlhly

portable €arr;
monthly for 3 montnhs.

ng case. Frice is §42.50. Terms: §12.50 after 10 day tria! thenh $6.00

SUPERIOR'S NEW MODEL 70 UTILITY TESTER

—_— MOTORS

I‘l

INCLUDED

+ Will test Toasters,

61 page which will measure al
condensed
course in

clectricity.

. Profuscly

1] 1‘“‘“_“‘1 ;.‘“ ]

+

trated.
r Written In simple.
i casv-to-understand

’% style.

=10 B

[

DID YOU EVER?

Ic

. Model 70 comes complete with 54 page book and test lead
* day {rial then $1.00 monthly for 3 months.

FOR REPAIRING ALL ELECTRICAL APPLIANCES
* AUTOMOBILES

As an eleetrical trouble shaoter the Model 70
Irons, Broilers, Heating Pads, Cloc
FREE mepﬁ. Fluorescenl.s Switches, ’lhermoshm ete. . Me Tes
D.C. Current, Res nl:mceﬁ Leakage, etc. » Incorporates a sensitive direct-reading resistance range
tances commonly ysed In electri¢dl appllances. motors. ete. s Leakage
detecting circuit will mdlcate continuity from zero ohuns to 5 megohms {(5,000.000 ohms)

Fans, Vacutim_Cleaners. Refrigerators

AC. and D.C. Veltages. A.C. and

H As an Automolive Tester the Model 50 will test:

§ llus- » Both 6 Voit and 12 Volt Storage Batteries » Generators = Starters » Distributors « Ignition Coil
* Refulators » Relav + Circuit Breakers » Clgarette Lichiers » Stop Lights » Condensers » Diréc-
tional Signal Systems « AN Lamps and Builb:
poor grounds, breaks in wiring, poor connectlons, etc

* Fuses » Heating Systems » Horns » Also will locate

Price is $15.85, Terms: $3.85 after 10

P> Order merchandise by mail, including deposit or payment in full, then wait and write... wait and write?

P Purchose anything on time and sign a lengthy complex contract written in small difficuli-to-read type?
B> Purchase an item by mail ar in a retail stare then experience frustrating deloy and red tope when you applied for o refund?

Obviously prompt shipment and attention to orders is an essential
requirement in our business ... We ship at our risk!

100
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Thesimple order avthorization included in this offer is gU yov sign. We ask only

CONTRACT TO SIGN

that you promise to pay for or return the goods we ship in good faith.

EXAMINE ANY ITEM YOU SELECT
IN THE PRIVACY OF YOUR OWN HOME

CO-MAKERS

EMPLOYER
NOTIFICATION

<ud||-<hn:|ung or for **
plainly marked in our ads—that is all you pay except for parcel post or

t-free we mean not one penn added fo
arrying charges.” The net price of each

other transportation charges we may prepay.

SUPERIOR'S NEW MODEL 82A
MULTI-SOCKET TYPE

TUBE TESTER

SPECIFICATIONS:
» Tests over 1000 tube types
+ Tests OZ4 and other Eas-filled tubes

+ Employs new 4" meter with sealed alr-
damping chamber resulting in accurate
vibrationless readings

e Use of 22 sockets permlits testing all
popular fube types and prevents pos-
sible obsolescence

¢ Dual Scale meter permits testing of low
current tubes

¢ 7 and 9 pIn straichieners mounted on
panel,

o All sections of multi-element tubes
tested simultaneously

o Ultra-sensitive leakage test circult will
indicate leakage up to 5 megohms

Model 82A comes housed in handsome. portable, saddle-stitched Tcwn case
Price is §36.50. Terms: $6.50 after 10 day trial then $6.00 monthly for 5 months.

SUPERIOR'S NEW MODEL 83A

C.R.T.TESTER

ALL BLACK AND WIiITE TUBES
gree to 110 degree types—
types.

AL l, COLOR TURES
est ALL picture tubes —in the carton
—oul of the carlon —in the set

Model B3A provides separate filament op-
erating voltages for the clder 6.3 t¥pes and
the newer 3.4 types

Model 83A properly tests the red. green and
biue sections of color tubes individually
for each section of a color tube contains its
own filament. piate, grid and cathode
Modei 83A will detect tubes which are ap-
parently good but require rejuvenation.
Such tubes will provide a picture seemingly
good but lacking In proper definition. con-
trast and focus

Rejuvenation of pleture tubes s not simply
a matter of apply¥ing a high voitage to the
filament. Sueh voltages improperly applied
can strip the cathode of the osxide coating
essential for proper emisslon. The Model
B3A applies a selective low voltage uni-
formly 10 assuré iIncreased lfe with no
danger of cathode damage

Model 83-A comes housed In handsome portable Saddle-stitched Texon case-
complete with socket for all black and white tubes and all color tubes. Price is
$38.50. Terms. sa 50 after 10 day lrl:ll then $6.00 monthly for 5 months.

SUPERIOR’ S NEW MODEL TV-50A

GENOMETER
7 Signul Generotors in One!

¥ R.F. Signal Generator for A.M.
¥ R.F. Signal Generator for F.M.

Tests and Rejuvenates
ALL PICTURE TUBES

¥ Audio Frequency Generator
» Bar Generator

#* Cross Hatch Generator

i Color Dot Pattern Generator
» Marker Generator

A versatile all-inclusive GENERATOR
which Provides ALL the outputs for
serviclng:

A.M. Radlo « F.M. Radio « Amplifiers
+ Black and While TV « Color TV

The Model TV-50A comes absolutely complete with shielded leads and operating
;1 slsnu:llou, Price Is £17.50. Terms: $11.50 after 10 day trial then $6.00 monthiy
or. 6 months.

SUPERIOR'S NEW MODEL Tw.11

stanoaro profissional PUBE TESTER

« Uses the new self-cleaning Lever Action
Switches for individual element testing.
Becnuse all elements are numbered ac-
cording to pln-number {n the RMA base
numbering system. the user ¢an instantly
identify which element is under test
« Free-moving buflt-in roll chart provides
complete data for all tubes. All tube llst-
ings printed in large-easy-to-read type
« NOISE TEST: Phono-jactk on front
panel for plug@ing in either phones or ex-
ternal amplifier will detect milcrophionic
tubes or noise due to fanlty elements and
loose internal connections
- SEPARATE SCALE FOR LOW-CUR-
RENT TUBES —Previously. on emisslon
tvpe tube testers. it has been standard
practice to use one scale for all tubes, As
a result, the calibration for low-current
types has been restricted to a small por-
tion of the scale. The extra seale used here
i:remly implifies testing of low-current
ypes.
‘The Model TW.1| comes housed in a handsome. portable. saddle-stitched Texou
:-lse tl‘hriv:e Is §43.50. Terms: §11.50 after 10 dav trial then $6.00 monthly for
monins.

SUPERIOR’S NEW MODEL 85

TRANS-CONDUCTANCE TYPE Tu BE TESTER

- Employvs latest improved TRANS-
CONDUCTANCE circuit. Test tubes un-
der “dvnamilc” (simulated) operating
conditions. An in.phase signal {5 im-
pressed on the input section of a tube
and thie resultant plate current chanee
is measured as a function of tube qual

ity. This provides the most sultable
methed of simulating the manner in
which tubes actually operate in radio. TV
recelvers. amplifiers and other ¢ircuits

Amplification (actor. plate resistance and
cathode emission are all correlated in
one meter reading

+ SYMBOL REFERENCES: Mriel ']5 em

ploys time-savine svmbol.

®:) in place of difficult-to- ~emember let

ters previously used. Repeated time-
studies proved to us that use of these
seientifically sclec!ed yibols spceded up the element switehine step. As the tube
manufacturers increéase the release of New tube tvpes, this time-saving featture
becomes necessary and advantactous

« “"FREE-POINT" LEVER TYPE ELEMENT SWITCH ASSEMBLY marked ac-
cording to RETMA basing. permits application of test voltages to any of the
elements of a tube

« FREE FIVE (5} YEAR CHART DATA SERVICE. Revised ub-to-date
charts will be malled to all Model 85 purchasers at 1o charte for
vears after date of purchase

Model 85 comes complete. housed in a handsome portable cabinet with slip.on
cover rrice is $352.50. Terms: SI2.30 after 10 day trlal then $R.00 monthiy for
J momhs

SUPERIOR’S NEW MODEL 88

TESTS ALL TRANSISTORS
AND TRANSISTOR RADIOS

AS A TRANSISTOER RADIO
STER

1bsequent
period of five

An R.F. Signal source. modulated
by an audio tone Is injected into
the transistor receiver from the
antenna throuch the R.F. stage.
past the mixer into the 1.F. Ampli-
fier and detector stages and on to
the audio amplifier. This injected
slgnal {s then followed and traced
throueh the receiver by means of
a built-in Hleh Gain Transistor-
ized Signal Tracer until the cause
of trouble is located and pin-
polnted

AS A TRANSISTOR TESTER
The Model 88 will test all transistors including NPN and PNP. jilleon. germanium
and the new gallium arsinide tvpes. without referring to characteristic data
sheets. The time-saving advantage of this technique is self-evident. A further
henefit oi this service is that 1¢ will enable ¥ou 10 test new transistors as they
are released’

Model 88 comes housed in a_handsome portable case. Complete with a set of
Clip-on Cables for Transistor Testing; an R.F. Diode Probe for R.F. & LF. Trac-
ing: an Audio Probe for Amplifier Tracing and a Sienal Injector Cable. Complete
—nothing ¢lse to buy' I'rice Is $38.50. Terms: $B.50 after 10 day trial then $6.00
monthly for § months.

= ; ; l MOSS ELECTRONIC, INC., Depl. D-374 3849 Tenth Ave., New York 34, N. Y. I
¥ any n-
strrun?enntsoon'mis or l Please send me the units checked on approval. If completely satisfled I will pay on the terms specified with no interest |
a or finance charges added. Otherwise, I will return after a 10 day trial positively cancelling nll further obligations
the 1ncln§eu‘ ge for l |
10 davs before You
buy. If completely Model 130-A Tetal r.m $15.05 O Model TW-1ETotal Price 34750
satisfied then send I o 13.8% wilhin |° an; alance 811.50 within 10 days, mlum Model 8 Total Pelee Name l
down vpayment and 3500 monimiy for 3 months. $6.00 mnnlhly for § mont S e Torpietiica 813.5
ay galnnce as 1mll\l- 1 =] Model 79 W Tord Pelee 33850 O M...“ I.J A Tera Peiee IIII 0 3360 monthly for 5 monihs. Address |
. Ne .5 Ith 0 days. B $8.50 withi ays. Balanee ¥
f::':,e;:n ff“'.,’-‘,’,'\‘,,," 1 36,00 monthls for 5 mont monthly for 5 niontha. O Model TV-50ATolsl Pelee $47.50 City Zone State l
Charees  Added! iIf O Yoga 12 Tousd Frieadiese O ma.n 0. Tolal Prlee B15.85 i Vshihin 1 adazs RS anes
not completely satis- l 3$12.50 wlthin 10 Balance u 85 within 10 days. Balance 1 All nrices net. F.O.B. N.Y C
fied return unit to 6. on Illuhlhly for 3 months. monthly for 3 months. [u] 'Kodocl sﬂmh *l;:l;l.;-‘.m‘ sl)- 3' |
5 s g alance 1 n
us, no explanation l oM™ "_ “ "“M“T::JJI';:";:I:‘“: (=] 'Wdrl 8- 16 -’r:;zuurima.llz:":: 26,60 ,;,MM, Fort SFemonThes Export Division: Hocke International Corp., I
necessary 16.60 monthly for 5 menths. 185! menuklyTler Faionihas 12 East 10th St., New York 16. N. ¥
s = W oy o I SEN—— . S D il o e ol
April, 1961 101
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Save TIME and DOLLARS with

INSTANT ;.

CONTACT

GLOBE ELECTRONICS

A Dwision of Teatron Etectronies, Inc.
22 30 50 34th St Council Blutis, lova
Please send me complete information on the new Globe

Talk and listen to persons on the job"..at home..at play

New 2-way radio actually fits into your pocket.
Exciusive,
more. Range—1% to 1 mile. No license required.

GLOBE ELECTRONICS

Po

THE FINEST 2-WAY RADIO

rechargeable battery jasts year or

hnone

AVAILABLE TODAY

Ideal for office. factory, stores. surveying. construction. sports. recrea.
tion, home. Finest quality available. Makes handy paging system. Use
with Globe Electronics CB-100A or CB-200 for longer range systems.
* Actual size — 1%" x 23" x
Cycolac case » All Transistorized.

6'%" » Weight =13 0z. « High impact
$125.00 each

FOR LONGER RANGE COMMUNICATION

CITIZENS BROADCASTER CB-100A... Complete
k0 3 cnannel, 2vway station  Fed or mobile (nstallation
J Easy to install. operate, Range 5-15 miles. $139.95 each

BROADCASTER DELUXE CB-200

] cewer for commercial use Transmits on 5 channels.

I!I Ly Recewes on all 22, Adapts 10 Sclective calling system
$189.95 each

LA rugged trans.

Etectronics [J Pocketphone [] CB-100A [ CB-200
SUPERIOR QUALITY DAL
BETTER PERFORMANCE ADDRESS
OUTSTANDING DEPENDABILITY o STATE

“TAB” SILICON TS0MA* DIODES w7

General Purpose 400 PIV at 300 MA

Special C 20 for $7

2 for $1
rm$ fpiv rins rply
35450 704100
29¢

s fpiv rms Ppiv
17‘25 140 ;200
ld¢ J4¢

rms /piv
3506500
70¢

P rmsjpiv
2804000 420 /600
55¢ $1.00

rms ;plv s, piv
630[900 70071000
$1 $2.00

iv7266rms & 36¢c ecach;
0 for $53.25; u)o 1nr s27: 1000 for 5230

* CAPACITOR INPUT DERATE 209,
(K3 or more this item wae pay P00 g1 \ 1)

SPECIAL' TRANSISTORS & DIODES"'
ULL LENGTH LEA
F |ctory Tested & Guanlnlﬂ:dl
2N123 PNP 45¢ ¢a,, 12 for $5, 100 for $37.
2N292 NPN 45¢ ca., 12 tor $5, 100 for $37.
.. 12 for $5. 100 lor $37.
2N223 PNP BOC ®a,, 12 for $9, loo for $65.
NS597 PNP $1.90 ¢a., 6 for $1
s 6 tor 510.
$3'50 ca., 3 for $1
NETO PNP[JOOMW 9%¢C Cau ! tor 8., l00 for $48.
NG71 PNP/IW $1.15 ea.. S lor $4.. 100 for $69.
CENERAL PURPOSE—PNP—COMPUTER GRADE!
use as Amplifier—Oscilator—HiFi Logic—Servo-
amp—Power Supply Pulse Amplifier or Hi&h Cur.
rent Switch veh, Vee. Veh Approx. 40V
GP3IC rated 300 Mllllwa(u 6%¢ ca., 10 ftor %5.
100 for $39.
legc rated on¢ walt 90¢ ca., 6 for $5, 100 for

o
L.
Low Priced -rzoo sm:on chdc‘é rated 380 I
P
1

N

N

$1

o

$1. . ok .

UN $8 it $6.9 1Sl

DI ND BASE MICA Moon‘rlm: KIT. s
BELCO ROUND BASE MICA MOUNTING KIT . .30
OELCO POWER HEAT SINK WITH FINS 80 $Q." $1.25
KIT GLASS DIODES COMPUTER 20¢ ea., 8 for $1.
KiT TRANSISTORS NPN 39¢ ca., 3 for $1.

KIT TRANSISTORS PNP 319¢ ¢a.. 3 for $1.

{$10 or more this ilem we pay P.P.JU.5.A.)

**SUNTAB'' g BA'I"I’EIIV SELENIUM P”OTOCELL
P TSMa 3 4x5 g

lor $4. 5 AP1” Rd SﬂFfsnl-
Rect 220Ma, 5S¢ ea., 12 tor
$G- I$AP TSOMR. 1357 Dia,

tor $5. 10BP

350"-‘ l-ll[]G" Rect, 75¢C
10 cP 750Ma.

ea,, 4 for
Generating

'Nus Item Shipped Posipoid Orders $10 & Up
ar for C.0.D. 25 Dep. Prices

“ ’, TERMS; Moncy Back Guarantee!
| m
AB Y
Shown subject to change.

¢a.. 10 for $7.
-..n. x 1127 81.45
(Mit) Selt
Qur 17th year. $2 in, order
111-WD LIBERTY ST., N.Y. 6. N.Y.

Photocells 4 for $1.
F.0.B. N.Y.C. Add shpg charges
Send 25¢

PHONE;: RECTOR 2.624%
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““WORLD RADIO TV HANDBOOK” Edited
and published by O. Lund Johansen. Co-
penhagen. Denmark. Distributed in the
U.S. by Gilfer Associuies. P.O. Box 239,
Grand Central Station, New York 17,
N.Y. 218 pages. Price $2.70 postpaid.
Solt cover.

This is the 15th edition of a work that
has become virtually a standard refcr-
ence guide to international radio and
television, It supplies detailed and au-
thoritative information on broadcasting
in every country in the world, listing
call letters, lrequencies, hours, as well
as relevant information such as location
and administration for siations listcd.

In addition to regular broadcasts, the
book lists special, religious, and short-
wave [requencies over the globe, and
provides up-to-the-minute information
on several related subjects, such as
world time in all countries, survey of
world television, likely s.w. conditions
for the coming year. The book is rece-
ommended by a number of official and

‘ade organizations throughout the

world.
‘BASICS OF ANALOG COMPUTERS” by
Thos. ). Truitt & A. E. Rogers. Pub-
lished by John F. Rider Publisher, Inc.,
Ncw York. 400 pages. Price $12.50.

This is an unusually good treatment
of a difficult subject. Presented as a one-
volume training course, it explains in
simple, clear dctail the concepts, de-
vices, and applications of the analog
computer. The text is liberally enhanced
with clever drawings that combine the
familiar with the unfamiliar, to help
guide the reader through the material.

The reader with no previous knowl-
edge of this subject should have littie or
no difficulty in learning a good deal from
this book. The reader with some knowl-
edge will find it a concise, easy-to-read
review which should consolidate, and
perhaps extend, his grasp of the field.
Maintenance technicians and computer
programmers should find it particularly
interesting. Review questions and a
glossary are mnvulcd
“SERVICING TRANSISTOR RADIOS by the
Sams Engineering Staff. Published by
Howurd W. Saums & Co.. Inc.. Indian-
apolis. 160 pages. Price $2.95. Soft cover.

Vol. 7 in this series covers 48 transis-
tor radios produced in 1959 and 1960.
Like the preceding volumes. it features
“Photolact’” schematics, dial-cord
stringing arrangements, cabinet and
chassis photos. alignment instructions.
parts lists, and replacement data.
“SCIENCE PROJECTS HANDBOOK’' ediled
by Shirley Moore. Published by Scicnee
Serrice, Inc.., Washington, D.C. and
Ballantine Books. 234 pages. Price 50
cents. Solt cover,

Numerous projects, used in the teach-
ing of science, are summarized. Subjects

ELECTRONICS WORLD
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covered include botany. chemistry, elec-
tronics, entomology, geology, mathe-
matics, medical sciences, physics, space
sciences, and zoology. Discussion ideas
and a lengthy bibliography are also in-
cluded.
*® 3 x

“ELECTRICITY AND ELECTRONICS—BASIC”
by William B. Steinberg & Walter B.
Ford. Published by American Technical
Socicty, Chicago. 262 pages. Price $1.50.

This is the second, revised edition of a
basic text that has been used in indus-
trial arts, vocational, and technical
training programs. The explanations of
basic theory and simple applications are
straightforward and clear and the many
photographs and drawings are care-
fully chosen and executed. Review ques-
tions are included.

The main sections of the book consist
of “this electrical and electronic age.”
magnetism. basic circuits, *“electricity
for everyday living,” communications,
basic formulas, standard symbols, sol-
dering hints, and supplementary proj-
ects for the trainee to work on.

v o
n o e

’RAPID AUTO RADIO REPAIR” by G. War-
ren Heath. Published by Howaerd W.
Sams & Co., Inc.. Indianapolis. 158
pages. Price $§2.95. Soft cover.

The vast number of auto radios in use,
as well as the changes in the receivers
themselves add up to the need for a
book such as this. Writlen primarily for
the serviee technician, it is a practical
servieing guide, containing hundreds of
trouble symptom cures. What's more, it

contains a good deal of basic auto radio
theory and circuit explanations. Chap-
ters 1 through 3 cover types of receivers,
circuits, and components. Chapters 4
through 6 cover servicing probtems from
A to Z—or at least from A to W, specifi-
cally, starting with alignment and end-
ing with “weak reception.”

“BUILDING UP YOUR HAM SHACK" by
Howard S. Pyle. Published by Hoiverd
W. Sams & Co.. Inc.. Indianapolis. 128
pages. Price $§2.50. Soft cover.

Of interest to the veteran ham as well
as the Novice. this book discusses the
equipment to use in an amateur station,
as well as how to arrange it. A wide
range of subjects is covered, including
receivers, transmitters, antennas, mis-
cellaneous gear, planning the station.
testing and measuring equipment, the
Novice workshop, supplies, clubs and
other organizations, preparing for ad-
vancement, ham bands, the amateur’s
code. Conelrad information, and data on
the “C" and “E” frequencies. Numerous
photos and drawings supplement the
text.

"SATISFYING CUSTOMERS FOR PROFIT An
Electronie Industries Association Proj-
ect. Published by Howard W. Sums
Co., Inc., Indianapolis. 96 pages. Price
$1.25. Soft cover.

Herein are presented 235 case-his-
tories, said to be typical of those con-
fronting the radio-television service
dealer. The situations are told in story
form. and points highltighted to empha-

size the techniques used to fulfill the
technician’s goal, as suggested by the
book's title. The book thus answers
many questions of a business relations
nature, often as important in this field
as the technical problems themselves.

~

INVITATION TO AUTHORS

Just as a reminder, the Editors of Erectron-
1cs Worto are always interested in obtain- :
ing outstanding manuscripts, for publica-
tion in this magazine, covering the fields
of audio and high-fidelity and radio-TV-

industrial servicing. Articles in manuscript

form may be submitted for immediate de-
cision or projected articles can be outlined
in a letter in which case the writer will be
advised promptly as to the suitability of
the topic. We can also use short “filler”
items outlining worthwhile shortcuts that

have made your servicing chores easier.

This magazine pays for articles on accept-
ance. Send all manuscripts or your letters g
of suggestion to the Editor, Etecrronics §
Wortp, One Park Avenue, New York City i
:
H

16, New York.
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ews of SUPREME Radio &

20 RADIO VOLUMES

RADIO DIAGRAMS

Your bust source for all needed RADIO
diagrams and service materinl, Covers

Just Ou?

cverything 1rom most recent 1961
et - (Htem Nopelnd radios to pre-wir old-timers: home
radios  sterco. combinations. transis- l96|
’ tor portables. FM. auto sets. Only 82 —
1960 for many volumes. Every manual has -
large schomatics all needed alignment [('lt'\ 1=101 |
R"\I.}I{--’ . printed  boards, voltages. diid e — — -
] strinking. trimmers, and hints Vol- o img Infoscomation
A% \1'.-': re big, 8'.x11 inches, about “eenond
l)l,\Ll1'\r 1Pl wes  Amazing values at special
Bt low prices See voupon below 1or list
and Norea g of these popular radio manuals.

all lessons. Giant
lessons on pieturc
short-cuts, UHF,
antenna  problems,

b

TELEVISION SERVICING COURSE
et this new course help
Amazin¥t barttain complete, only S3
eI
topics iust like a S2040 00 corr
i faults, cire
alignment facts. hinlsAs

trouble-shooting. test
cquipment. picture analysis Special. only

you in TV servicing.
full price 1or
nmoth in scope.
pondence course
uits, adiustments

m

an. v owhele
Mater bal tar anls

SIMPLIFIED RADIO SERVICING BY COMPARISON

Fix any radio casily. New_ different COMPARISON method finds faults quichly.
Covers every radio set—new and old models. Introductory train-
ing included. Simple picture sugiestions 1ell you where to look
for faults. No testers needed for most jobs, Explams parts. trans-
1" Kpecial price, only

istors c¢te. Munnual form. large pages, 81 .x1

Mast - (O Hton - N dod

NO-RISK TRIAL ORDER COUPON

TV Manvals

ALL NEEDED TV DATA

i Use Supreme TV manuals for faster, easier
repairs Al needed material on every popular
I TV sct of ¢very important mal.e. Ensy-to-
use. practieal, factory-preparcd data sim-
plily TV svrvicing and adiustment. These
! giant TV manuanls have complete. accurnte
doubly-page schematics, needed alignment
‘ facts. printed board views, recommended
changes, waveforms. voltage charts  ete
‘ Onlv 83 per large volume, The choice of
174.000 wise servicemen Get the best and
save money with Supreme.

AMAZING BARGAIN

Here are your error-free service instruc-
tions to help vou do cxpert work quicher:
and priced at only 83 for a mummoth vearly
manual. Greatest bargain in service data
Repair any TV model cver made by hnving
in your shop all 14 volumes listed 1n cou-
pon  Special price for all 14, only 340, Or
try the new 1961 TV manual for ohly $3.
Lee no risk coupon below.

1961 1 [
1960
1959 Diasram Manuals |

sys°

PRACTICAL RADIO COURSE

in in radio_training. For
3 (full prices you can obtain a practical
! riddio and electronivs course of 35 casy-to-follow

= lessons, Review fundamentals

Huere i
. ohly 8

! tricks

Sold by All Leading Parts Jobbers
April, 1961

ur amazing barg:

Compares lesson-by-ls:
‘ $150.00 homec-study-type correspondence course,
Large size. 81 2x11% New 1960 edition.
Answer booklet to seif-test questions
included free. Amazing value. only. ..

Supreme Publications

1 each .
1955 Radio Manuval, only $2 |
1954 These annual

learn new scrvicing
y 1553 RADIO volumes

n with the best

P
-
w
-
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SUPREME PUBLICATIONS, 1740 atsam Rd., Highland Park, ILL,

Porular RADIO | Rush RADIO and TV manuals cheeked [X] in coupon,
* New Television Servicing Course, complcte. .

1957 [\‘ al only sz_s_gl‘l
T New 1961 TV Manual. $3. ]
_! Additional 1959 TV, $3.
{ ] 1958 TV Manual $3.
) Early 1957 TV, $3,
specially priced ' ] Additional 1955 TV, $3,
at only $ zs_ol 4

1949 each. . . | 1951 TV. $3. ™ Master Index to all Manuals. 2Se
1948 THIS GROUP

: 1947 ONLY I O am enclosing $........ Send postpaid.

s 194 !

H 1942 $ I“ .

o 1941 MAMED L oy e e es s s sa e 000012480 e e e

HEsRIY EACH

H 1926-1938 Manual, $2.50 JAddress! ...eisicecceseresacsansareinoases

.$3.
Simplitied Radio Servicing by Comparison. .$1.50
Practical Radio Course {(all 35 lessons ...%$3.95
1960 TV, $3,
~ Early 1959 TV, $3,
I Additional 1957 TV, $3,
~ 1986 TV JMunual. $3,

[ Early 1985 TV. $3.

1954 TV, $3. ~ 1953 TV. $3. (11952 TV, $3.
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FROM THE

CITIZENS BAND

) TE
BOOM

Right now . .. Citizens Band occupancy totals more than 200,060

= transmitters . , . the growth rate is over 8,000 installations per

o

YOURSELF NOW FOR THIS

Reliable . . . since 1938!

Citizens Band (CB) is just one part of boom-
ing mobile radic. There are over TWO MIL-
LION other mobile radios, each needing reg-
ular maintenance. Your free copy of ""How to
Make Money in Mobile-Radic Maintenance'”
will show you how to start!

month! Only properly licensed and equipped servicemen can
make frequency adjustments on these transmitters. PREPARE

To learn more, use coupon below.

BUSINESS IN YOUR AREA!

The LAMPKIN 105-8 MICROMETER FREQUENCY
METER is a natural for CB work. Small, portable
and rugged, Guaranteed accuracy of 0.0025% is
ample for CB. Calibration readings supplied free
on request for all 23 Class D channels. Immedi-
ate delivery. Price only $260.00, net.

MAIL COUPOMN
TODAY!

%

LAMPKIN
LABORATORIES, INC.

mediate delivery

NEW: THE PPM METER, an accessory for the
Type 105.B. Accuracy better than 0.0001%,
for split-channel transmitters above 50 MC
(not CB). PPM Meter price: $147.00 net, im

MFM DIVISION
BRADENTON, FLA

- LABORATORIES, INC,
MFM Divislon, Bradenton, Florida
At no obligation to me, please send free

| booklet ond information on Lampkin
i meters,

Nome.
Address
City.

INTE R
COWNI-
RACT

The newest Transistorized Intercom

in the Guardian Series

A completely portable, wireless unit that plugs into any A.C.
circuit for instant communication. So light—it weighs just
I¥% Ibs. Built-in squelch circuit minimizes interference.
Instantaneous 24 hour operation. Volume control. Unlimited
station capacity. At home it's mother’s helper. In offices it's
a tireless liaison for busy business executives. Smooth con-
temporary style complements every decor. Smart Desert
Sand finish. Write us for name of nearest supplier.

WEBSTER PRODUGCTOMATIC GORPORATION

MANUFACTURERS OF ELECTRONIC EQUIPMENT, ROCHESTER 21, N.Y.
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Voltage Regulator
Diode-Tube

Combinations
By DAVE STONE

Zener diodes with VR tubes prevent
surges and permit various outputs.

ENER voltage-regulating diodes and

VR tubes can be used in eflicient
combinations for power-supply regula-
tion applications. The lower-priced,
low-voltage zener diodes can be con-
nected in series with a VR tube when
the power supply output may not be
high enough to "fire” a VR tube alone.

For example, a VR-90 which requires
125 volts for firing can be replaced by
an 0A3 VR tube and a 15-volt, 1-watt
diode. This combination will fire at 105
volts and regulate at the desired 90
volts. For 150-volt regulation, an 0A2
VR tube which requires a firing volt-
age of 185 volts can be replaced with
an 0B2 and a 45-volt, 2-watt diode in
series across the power supply. This
pair will fire at 133 volts and regulate
at 150 volts.

A diode-tube combination can be
used to supply regulated voltages at
levels which cannot he obtained with
standard VR tubes. If a regulated 125
volts is needed, for instance, an 0B2
and an 18-volt, 1-watt diode can be
usced. This combination will fire at 133
volts and regulate at 125 volts, A 200-
volt regulated output can be obtained
with an 0A2 and a 50-volt, 2-watt zener
which produces a pair that fires at 185
volts and regulates at 200 volts. The
zener diode has no voltage drop until
the VR tube conducts.

In general, the diode-VR tube pair is
desirable because it never permits the
output voltage to exceed the regulated
level, which occurs when a VR tube
alone is initially fired.

The table below lists several combi-
nations of casily obtained components
for the regulating applications de-
scribed. Although the diode’s cost is
normally three to six times the cost_of
the VR tube, its long and almost in-
destructible life will insure little or no
replacement problems in standard pow-

er supplies. 30—
REGULATED FIRING VR TUBE ZENER DIODE
VOLTAGE  VOLTAGE TYPE TYPE
90 105 0A3 15 v.. 1w,
Motorola
1.5M15Z
Hoffman 1N1775
Int. Rect.
1N1514
125 133 0B2 18 v.,, 1w
0C3  Hoffman IN1777
Int. Rect.
IN1526
150 133 0B2 45v, 2w
03 Motorola
10M452
Hoffman 1N1366
200 185 0A2 S50v, 2w
003  Motorola
10M502
Hoffman 1N1368

ELECTRONICS WORLD
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the most significant step forward in Citizens Band Radio

Now, for the first time, a personal 2-way radio you
can depend on under all types of operating condi-
tions. Yours from Raytheon — the world’s largest
electronic manufacturer of marine radiotelephone
equipment. Raytheon’s proven skill in military-
industrial communications and navigational aids. ..
superlative quality, too . . . have been utilized to
bring you the outstanding ray-TEL Citizens Band
transmitter-receiver,

RAY-TEL features: extreme reception sensitivity -
maximum talk power - versatile, vibrationproof
mounting - high-effect noise limiter and squelcher
- battery saver switch . automatic transmitter
performance indicator . Radar type duplexing
circuits — and more. Before you make or receive
your first call — look to Raytheon for the most
significant step forward in Citizens Band Radio.
Write for the name of the RAY-TEL retailer nearest you.

RAYTHEON DISTRIBUTOR PRODUCTS DIVISION

SPECIAL OFFER!

Identify your CB call letters with this atiractive Scotch-
Lite Bumper Strip. Only $1.00 for a complete set of
letter and numbers. Ilease use coupon.

THIS CAR EQUIPPED WITH
RAY lﬁi& RAY-TEL
RAYTHEON, Box 100, Westwood, Mass.

Gentlemen: Please send me Bumper Strips. 1
have enclosed $1.00 for each strip.

My Call Letters are:

gL

..
b
A

Name

Address___ e ——
City Zone___State__ —

Note: Available for U.S. Citizens Band Call Letters Oaly.,
{Offer expires September 31, 1961)

411 PROVIDENCE TURNPIKE +« WESTWOOD, MASS.

RAYTHEON COMPANY

DISTRIBUTOR PRODUCTS DIVISION

www.americanradiohistorv.com
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DUAL RANGE — DUAL POWER — COMMERCIAL RADIOTELEPHONE MODEL MC-3

RECEIVER: Selectivity § kilocycles, Sensitivity better than ¥ yv. Edge lighted dial face with luminous phosphor numerols.
Cascode Dual Tricde R-F Amplifier. Twa gong tuning condenser tracks oscillatar and mixer circuits. Exclusive ubeless Crys.
tal Mixer circuit lawers noise level ond eliminotes current drain of tube. Twa High-'Q" LF. omplifier stages. Dual naise
clippers. Sensitive squelch circuit with Auto-Time deloy 1o minimize noise bursts breaking in. Self-contained *$° meter. Four
chonnel receive crystal selector plus 22-chonnel tuneable. External speaker plug. Eoch unit Tndividually inspected and
precision aligned for accurate colibration to assure low odjocent channel interference.

TRANSMITTER: Five channel Tronsmitter. Built-in Field Strength meter indicotes loading and function. All coils wound of
Moisture Proof wire. Built-in protection agoinst obsolescence by use of oversize Power Tionsformer, Modulotion Trons.
former, and Hi-Power tubes. Designed to operote at up to 15 wolts input with no steain. Power Amplifier ond Modulotion
tubes use high efficiency ELBd tubes for long life ond sioble output under the most rugged operating conditions. Tone
signal generotor for ringing remote units. G R C Ploted Crystols for permanent frequency accurocy and output.Two-stoge
High-level Modulator. Antenna motches oll low impedence antennas. Loading adjustment accessible externalty,

FREQUENCY RANGE: 26.965-27.225 mc. TUBES: 6ANB, 6BQIS. 6BKY7, 12AU7, 6BHb. 3 Germonium diodes, § Silicon diodes
and 1 Dual Selenium diode. POWER: 40W/115V; 3.5A/12V; 7A/6V. Nominal.Complete Self-contoined Power Supply for
6. 12 ond 115 volis. RELAY: Hermetically Seoled for life. SIZE: 4.25“H x B"W x 10.5"D. WEIGHT: 14 Ibs. FINISH: Block
wrinkle military finish over marine prime. Ponel is Gold Anodized heovy aluminum. Chassis is triple ploted with Codmium,
Copper, ond Iridite gold finish. Moisture Fungus lacquer on underside of chossis. Brass ond lacquer finished cobinet hond-
les. Eoch set comes complete with 115 volt cord, crystol for one tronsmitting chonnel, Microphone [Ceromic, Chromed cose,
Push-to-talk switch), Instruction Guide, Form 505 for license, also Service Doto is included for conversion to 15 wotts. Parts
ond service Warrontied for 90 doys. Model MC-3 Net Price $199.95; bv or 12v cord $4.95; Mounting Roils $1.95; Crystals,
fransmit or receive $2.95 eo; FOB Burbonk. Specificotions subiject to change without notice, Your Deoler or write!

GENERAL RADIOTELEPHONE COMPANY
2806 Wese Burbonk Boulevard
Burbank. California. U.S.A.

*Under present rutes Parr 19.32 the FCC does not previde for more than five [5) watt iput in the Ciizens Radio Service {28,988.=27.225 mc bond),

ELECTRONICS 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 some-
thing to sell, let EW readers know about it through our classified
columns. It costs very little: just 60¢ o word, including nome and
address. Minimum message: 10 words.

Martin Lincoln
ELECTRONICS WORLD
One Park Avenue

Mew York 16, M. Y.

For
further

information
write:
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Hum Elimination
By CHARLES E. DIEHL

A simple, external control.

THE circuit shown in the accompany-
ing diagram has produced very good
results when it comes to eliminating
hum from a variety of electronic gear.
A similar eircuit, in which the filament
leads are bridged with a low-resistance
potentiometer with its center-tap
grounded, can also be used with vary-
| ing degrees of success. By using a pot
across the 117-volt supply, two things
are accomplished: first, a much higher
bucking voltage for phasing out the
hum is obtained and complete isolation
from the equipment circuit is achieved;
second, it can be applied externally and
1 tested for effectiveness. This circuit is
also useful in emergency situations
where the test setup has so much in-
terference, from the ever-present a.c.
potential, that measurements or other
iresults are jeopardized,

It is often difficult to locate the exact
point at which 60 cycles or a harmonic
of 60 cycles is entering an amplifier

| circuit. This method facilitates locat-
| ing the pickup point and applying the
necessary correction.

Good results have been achieved in

‘ about 90 per-cent of the cases where

it has been tried. The technique was
used successfully on an audio generator
which was unstable near 60 cycles or
multiples of 60-cycle outputs. It en-
abled a frequency of 60.1 cycles to be
produced without any of the previous
jockeying to 60 cycles. It also can-
celled the off-scale reading of an a.c.
v.t.v.m. on the .01-volt full-scale posi-
tion, when the meter was not connected
to any circuit. This circuit is effective
on some high-fidelity preamps but not
effective on others. In recording on
tape, it has helped most setups.

Different values of resistance from
that shown in the diagram can be tried
along with different capacities. It is
desirable to use mica capacitors exclu-
sively in this application because of
their better leakage factor. Paper 600-
volt capacitors will work, however, if
they must be used. One thing to note
is that a potentiometer across the 117-
| volt supply must have a high enough
wattage rating to stand the load drawn.
With the one-half-watt volume-control-
type pot, about 50,000 ohms is the low-
est feasible value. Anything up to 250,-
000 ohms will usually work in this cir-
cuit.

The values shown in the diagram
have been found to be suitable in most
cases. In use, of course, the technique
involves variation of the potentiometer
setting until the point of least hum
pickup is found.

"Hum eliminator™ for electronic gear.

TO EQUIPMENT —
Ompt. MICA |
gﬁ?\‘é’é?sTon lllHl—o soK UTV.AC. SUPPLY
I 600V,

ELECTRONICS WORLD
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ITATION

SOUND”

“Over and above the details of design and performance,
we felt that the Citation group bore eloquent witness to
the one vital aspect of audio that for so many of us has
elevated high fidelity from a casual hobby to a lifelong
interest: the earnest attempt to reach an ideal—not for
the sake of technical showmanship—but for the sake of

music and our demanding love of it.”
Herbert Reid, Hi Fi Stereo Review

A truly remarkable commentary about a truly remarkable
group of products—the Citation Kits by Harman-Kardon.

Mr. Reid’s eloquent tribute to Citation is one of many ex-
traordinary reviews of these magnificent instruments. We are
proud to present a brief collection of excerpts from Citation
reviews written by outstanding audio eritics.

“When we first heard the Citations our immediate reaction
was that onc listened through the amplifier system clear back
to the original performance, and that the finer nuances of tone

“...FOR THE SAKE OF MUSIC AND
OUR DEMANDING LOVE OF IT.”

shading stood out clearly and distinctly for the first time . . .
The kit is a joy to construct.”

C. G, McProud, Editor, Audio Magazine

“The unit which we checked after having built the kit, is the

best of all power amplificrs that we have tested over the past

ycars." William Stocklin, Editor, Electronics World

“Its listening quality is superb, and not easily described in
terms of laboratory measurements. Listening is the ultimate
test and a required onc for full appreciation of Citation . . .
Anyone who will settle for nothing less than the finest will be
well advised to look into the Citation I1.”

Hirsch-Houck Labs, High Fidelity Magazine

“At this writing, the most impressive of amplifier kits is
without doubt the new Citation line of Harman-Kardon . . ,
their design, circuitry, acoustic results and even the manner of
their packaging set a new high in amplifier construction and

pertormance, kit or no. Norman Eisenberg, Saturday Review

PRESENTING THE NEW 1961 CITATION LINE

The CITATION I,

The CITATION 1,
Stereophonic Preamplifier Control Center

The many professional features and philosophy
of design expressed in Citation | permit the
development of a preamplifier that provides
absolute control over any program material with.
out imparting any coloration of its own. The
Citation 1—$159.95, Factory Wired —$249.95,

The CITATION 1,
120 Watt Stereophonic Power Amplifier

_Will reproduce frequencies as low as 5 cycles
virtually without phase shift, and frequencies as
high as 100,000 cycles without any evidence of
instability or ringing. Because of its reliability
and specifications the Citation Il has been ac-
cepted by professionals as a laboratory standard.
The Citation 11—$159.95—Factory Wired $229.95.

The CITATION 1V,
Sterecphonic Preamplifier Control Center

A compact stereophonic preamplifier designed
in the best Citation tradition. it offers perform-
ance and features rivaled only by Citation I. The
control over program material provided by the
new Citation IV enables the user to perfectly
recreate every characteristic of the original per-
formance. The Citation 1V — $119.95 — Factory
Wired—$189.95.
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C . ,.f

The CITATION V,
80 Watt Steresphonic Power Amplifier

A compact version of the powerful Citation 11,
Designed with the same lavish hand, it is con-
servatively rated at 40 watts RMS per channel
with 95 watt peaks at less than 0.5% distortion.
The availability of rated power at the extreme
ends of the frequency range enables the unit to
effortlessly drive the most inefficient speakers.
The Citation V—$119.95, Factory Wired—$179.95.

www.americanradiohistorv.com

Prefessienal FM Tuner

The world's most sensitive tuner. But more
important—it offers sound quality never before
achieved in an FM tuner. Now, for the first time
Hatman-Kardon has made it possible for the kit
builder to construct a completely professional
tuner without reliance upon external equipment.

The Citation I11's front end employs the revo-
lutionary Nuvistor tube which furnishes the low:
est noise figure and highest sensitivity permitted
by the state of the art. A two-stage audio sec-
tion patterned after Citation 11 provides a fre-
quency response three octaves above and below
the range of normal hearing. The Citation 111 is
styled in charcoal brown and gold to match all
the other Citation instruments. The Citation 11
—$149.95—Factory Wired—$229.95.

For complete information on the new Citation
Kits, including reprints of independent labora-
tory test reports, write to: Dept Ew-4, Citation
Kit Division, Harman-Kardon, Inc., Plainview,
New York.

All prices slightly higher in the West.

CITATION KITS by
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LEKTRON'S celebrating its
anniversary with a GIANT

BIRTHDAY

GIFT SALE!
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Manufacturers’

@.@.ﬂ. Literature

NEW DISTRIBUTOR FLIERS

Scasonal fliers., announcing latest
products and special bargains in com-
| ponents and electronic equipment. have
| been issued by three major mail-order
| houses. From Lafayeite Radio. 165-08
Liberty Ave.. Jamaica 33, N.Y. comes
| Catalogue 612, containing 64 pages. Ol-
son Radio. 260 S. Forge St., Akron 8,
Ohio has published a 32-page issue, des-

‘ ignated as Catalogue 161, Radio Shack
Corp., 730 Commmonwealth Ave., Boston
17. Mass. has released its 40-page flier,

Catalogue No. 102,
For a frec copy of any of these publi-
cations, write to the respective com-
pany.

NEW RCA PUBLICATIONS
| Rudio Corporation of America. Com-
mereial  Enginecering, Semiconductor
and Materials Division, Somerville, N.J.
has issued two application booklets on
transistors, and two for new tube types.

Application Guide No. 1CE-215 de-
scribes the special features and use of
16 RCA medium-power, intermediate-
power. and high-power silicon transis-
tors. Copies of this booklet may be ob-
tained from the company’s distributors
or by sending 50 cents to the manuflac-
turer.

Application Guide No. 1CE-228 de-
seribes the unique capabilities of RCA
silicon v.h.f. transistors. These units
1vpes 2N 1491, 2N1492, and 2N1493--are
intended for use in critical industrial
|nn(l military applications al frequencies
up to 300 me. Copies may be obtained
from distributors or hy sending 50 cents
to the manufacturer.

Application Note AN-189 deseribes
two complements of newly developed
tubes speecially designed for series-siring
applications in either 4-tube or 5-tube
home radio receivers. In addition, the
Note describes and evaluates an experi-
lmcma] 4-tube cconomy receiver using
a new 100-ma. complement consisting of
tube types 18FX6, 20EQ7, 50FKS5. and
36 AM3-A.

Application Note AN-190 describes
the performance of three recently ce-
veloped power-output tubes. These
tubes —types 34GD5, 50FKS, and 60FX5

are high-power-sensitivity miniature
tyvpes especially cdesigned for use in
series-heater-string circuits operating
at a total heater voltage of 120 volts and
heater current of 100 ma. This Note
also deseribes and evaluates the per-
formance of three series-string stereo
amplifiers utilizing the new tubes.
These amplifiers provide maximum
power outputs ranging from 1.0 to 1.25
watts per channel.

www americanradiohistorv. com

Copies of the Application Notes may
he oblained from the manufacturer.

LEE CATALOGUE
Lee Eleetric. Inc.. 566 52nd St., West
New York, N.J. has issued a new cata-
logue, available to the trade, covering
signaling devices, transformers, push-
buttons, and other devices.

WIRE BOOKLET

Anaconda Wire & Cuable Co., Dept.
EFL, 25 Broadway, New York 4, N.Y.
has published a 12-page hooklet con-
taining condensed tata on the complete
line of clectronic hook-up wire manu-
factured by Scquoia Wire & Cable Co.,
a new subsidiary,

For a copy of the hooklet (DM-S-
6014). write direct to the manufacturer,

OPTICAL MASERS
Bell Tclephone Laboratories. Imc..
Murray Hill, N.J. has announced a book-
let describing the theory and design of
the solid-state optical maser. Copies
may be obtained by writing to H. W.
Mattson at the laboratories.

MULLARD PUBLICATION

Mullard International Electronics
Corp.. 81 Spring St., New York 12, N.Y.
has announced that copies of issue No.
45 of its publication “Mullurd Technical
Communications™ are available on re-
quest,

The articles in this issue describe new
developments in transistor-resistor logi-
cal eircuits; a new approach to the de-
sign of ferroxcube cores for wide-band
h.f. transformers; a three-watt tape
amplifier cireuit; and transistor circuits
for magnetic matrix stores.

SEMICONDUCTOR PACKAGES

Frenchtown Poreclain Co.. French-
town. Pa. is offering its Bulletin 1060
free on request to its sales department.
This bulletin contains information on
tunnel diode enclosures and insulated
stud-type diode mounts.

Included is data on two bodies: Ama-
nox R 4462, and Body 787.

ERA BOOKLET

The Electronic Representatives As-
sociation, 600 So. Michigan Ave., Chi-
cago 5, Ill. has published a brochure
entitled “"The Right Return,” which de-
scribes some 15 current services and
activities as well as future projeets of
the ERA.

The booklet is intended to aid ERA
Chairman Joseph Marsey. and the vari-
ous membership chairnmien of ERA’s 21
local chapters. in reaching their 1961
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goal of 825 members. The organization
now has 752 member firms, which rep-
resents a growth from 1959's total of
624.

SERVICING DATA

Supreme Publications, 1760 Balsam
Road, Highland Park, Ill. announces it
is now maintaining a complete library
and file of other publishers’ material
and factory data covering radio and TV
sets of all makes.

Charges for the material range from
40 cents to $1.00, depending on the
number of pages involved. For addi-
tional information as to which sche-
matics are available, write to the com-
pany. Give complete details on the
make, mode! number, and year of the
set in question.

TUBE DIRECTORY

Metropolitan Supply Co., 1133 Broad-
way, New York 10, N.Y. is offering a
complete directory of electron tubes.
listed by tube number and followed by
the firm’s price. For a free copy, write
to the company on your own letterhead.

-
THYRATRON BULLETINS

CBS Electronics, Information Serv-
ices, 100 Endicott St., Danvers, Mass.
has published two new bulletins in its
“Tech Tip” series. Bulletin PA-223 is
entitled "Thyratrons Are Different” and
Bulletin PA-503, “The Care and Control
of Thyratrons.”

Both bulletins are available through
the firm’s distributors or from the man-
ufacturer direct.

RELAYS CATALOGUE

Potter & Brumficld, Princeton, In-
diana, announces a 16-page, 2-color cat-
alogue showing its complete line of
electro-magnetic relays. Forty-two dif-
ferent series of relays are described.
They are divided into four major
groups : telephone. military, power, and
general purpose types.

Copies of the catalogue are available
free from company sales representatives
or from the manufacturer’s Technical
Information Center.

LOUDSPEAKER STANDARD

The American Standards Association.
Dept. PR 198, 10 E. 40 St.. New York
16, N.Y. is offering, at $1.20 per copy,
its new “IEC Publication 124: Recom-
mendations for the Rated Impedances
and Dimensions of Loudspeakers.” This
publication applies to single moving-coil
(dynamic} loudspeakers of the direct-
radiator type.

P-C RESISTORS
Reon Resistor Corp., 155 Saw Mill
River Rd,, Yonkers. N.Y. is offering free
a two-page bulletin describing a com-
plete line of encapsulated printed-cir-
cuit type resistors. Write to the manu-
facturer, requesting Bulletin P-3-7/60.
SEMICONDUCTOR DIRECTORY
Newark Electronic Corp., 223 W.
Madison St.. Chicago 6, Ill. has issued
a 24-page industrial electronic parts
directory. geared specifically to the
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Get ALL Basic Color-TV Test Patterns
From This ONE Low-Cost Generator

Colon Jalertrio=

PATILAN

e

-

F': Lr-: AW F"‘ 'l“l'-‘ .li

COLOR-BAR/DOT/CROSSHATCH GENERATOR

Here is the low-cost, lightweight, high-quality instru- %
ment that gives you all essential Color-TV test patterns; ONLYS1 89 50
Color-bar signals for checking, adjusting and trouble- b
shooting Color-TV circuits; dot and crosshatch pattern signals for adjusting con-
vergence in color receivers and for adjusting linearity and overscan in either color
or black-and-white receivers. Designed for in-the-home or shop servicing,

*User Price (Optional)

GENERATES:

Color-Bar Pattern...Ten
bars of color intludin
R-Y, B =Y. | and
signals spaced at 30°
phase intervals for
checking phase and
matrixing, and for au-
tomatic-frequency and
phase alignment,

SIMPLICITY: Only three operating controls!
Provides RF output...connects directly to
antenna terminal of receiver., No external sync
leads needed.

STABILITY: Crystal controlled signals as-
sure accuracy and dependability. Pauterns are
rock-steady, free from “jitter” and “crawl”.

PORTABILITY: Weighs only 13 pounds. The
ideal test instrument for proper in-the-home
color-TV adjustment and servicing.

FLEXIBILITY: Exira wide range on chroma
control..."standby” position on function switch

..fixed number of dots and bars..."on-off" con-
trol on sound-carrier.

GET ALL THE FACTS ON THE NEW RCA WR-64A

Crosshatth Pattern

A crosshatch of thin
sharp tines for adjust.
ing vertical and hori
rontal hnearity, raster
size, and overscan

Dot Pattern (not iltus-
trated) permits accu-
rate color convergence.

RCA Electron Tube Division
Commerciol Engineering, Dept. EW
Harrison, N. J.

Please send me your folder (101017) on the new RCA WR-84A Color-Bar/Dot/Crosshatch Generator.

P L P

Name Title

Company

Address

City Zone. State ST
ee=-=---Ort see it at your Authorized RCA Test Equipment Distributor------ --

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA
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SILICON RECTIFIERS. All rectifiers listed at maxi-
mum peak inverse voltage ratings; approxi-
mate forward voltage drop, 1.5 volts.

INI1446 750 amp. 100 volis .65
IN1447 750 omp. 200 volts 75
INT448 750 omp. 300 velts .85
IN1449 750 amp. 400 volts 1.00
INE551 1 amp. 100 volis .80
INI552 1 amp. 200 volts 95
IN1553 1 omp. 300 volis 1.10
IN1450 5 amp. 100 volis 1.00
TN1451 5 omp. 200 volts 1.25
IN1452 3 amp. 300 volis 1.50
IN1453 5 amp. 400 volts 2.00
1IN1454 25 omp. 100 volis 3.00
IN1455 25 omp. 200 volis 3.50
IN1456 25 omp. 300 volis 4.50
1N1458 35 amp. 100 volts 3.50
INt459 35 omp. 200 volis 4.00
1N1460 35 amp. 300 volis 4.50
IN1461 35 amp. 400 volts 5.00
1NOSP7 50 omp. 50 volts 6.00
1N1462 50 omp. 100 volis 7.00
INOSR7 75 omp. 50 volis 9.00
IN1466 75 oamp. 100 votts 10.00
IN1467 75 omp. 200 volis 11.00
1N1468 75 omp. 300 volts 12,50
1017 100 amp. 100 volts 13.00
0017 100 amp. 150 volts 13,50
1NOSV7 150 omp. 50 volts 16.50
IN1474 150 amp. 100 volts 17.00

—

stricted band. Usced,

PRICE

operating [nuuenc; which may be any one of
nine pre-set Irequencies in the ‘band or a guard-
channel frequency which is fixed within o re-

ARC 1 TRANSCEIVER
(RT-18/ARC-1)

Complctc with tubes.
24 volt dynamotor, and
mounting rack. Fre-
quency runtte 100-156
mc. Provisions arc
made  for the remote
selection of a two-way

in pood condition

SET, 15-36/AP

Brand new. in

original pack-
ing, with acces-
sories. Meas-

urcs 10 to 30
dbm. 8700-
9500 mc.

PRICE
$14.95 cach

SIGNAL
GENERATOR 1-136-A
Freguency range
100-1536 me. Mod-
ulation frequency
1000 cycle. Output:
varinble 0-5000 mi-
crovolts. Excellent
condition,
PRICE

........ $12.95 ¢ach

ister voltuge

PRICE .......

FIELD STRENGTH METER 1-95.2
100-156 mc. Desizned to reg-
induced in its
variable; length antenna.

..$9.95 each

#n. Regular  list
encly,
PRICE
Strippers  for use
Teflon wire 16 28

..... $1.95 each
with
ra.

PRICE .....%2.95 each

10EAL STRIPMASTER WIRE STRIPPERS

Like new condition.
use on wire sizes 16-26
8.93

For

wl U3y (1. Th
Pl

derreg
PRICE

puel
tiam at a il cnrn-m.nul
= Dl [N}
b~ cuntiuousy \|I mlr fll!lll

Z176 E. GColorada 51

15-102/AP RANGE

This
\rollu!

-"‘”"i- CALIBRATOR

ery~tal can

el s
180 10 4+ 18O

............ $12.50 each

NO €.0.D.'S. REMIT FULL AMOUNT WITH ORDER.

€ & H SALES CO.

Fassdans &,

110

needs of the industrixl semiconduetor
user, and now available to the general
cleetronie industry.

Called “Semiconduetor Directory No.
3." the publication lists the eompany's
entire semiconduetor stoek.

NBS MEASUREMENTS HANDBOOK

Boulder Laboratories, National Bu-
reau of Standards. Boulder, Colorado
has announced publication of a hand-
bhook on preeision measurement. It con-
sists of three volumes. totalling almost
3000 pages and includes information on
the measurement of such quantities as
cleetricity, heat, opties, and radiation.
Material for a large section on eleetron-
ics was furnished by the NBS Radio
Standards Laboratory in Boulder.

Advanee orders for these volumes
may he placed now with the Chief, Spe-
cial Serviee Seetion, United States Gov-
crnment Printing Office, P. O. Box 1533,
Washington 13. D.C. The cost of each
book is: Vol. “FElectricity and Elee-
tronics,” $6.00; Vol. I1, “Heat and Me-
chanics,” $6.75; Vol. 111, “Optics, Me-
trology, and Radiation,”” $7.00,

AMP BULLETIN

AMP Incorporated, llarrisburg, Pa.,
has published a two-page produet in-
formation bulletin (Scries 701) to de-
scribe its line of high-voltage power
supplies with output voltages of from
40 to 40,000 volts.

Specifications for a representative
group of six of these power units are
given. The data ineludes input, output,

ripple, regulation, temperature,
weight, and special features.

size,

INSTRUMENT TUBES

CBS Electronics, 100 Endicott Street,
Danvers, Mass. has announced the avail-
ability of an 8&-page booklet which de-
seribes the uses and charaeteristics of
a new line of special instrument tubes.

In addition to these ruggedized tubes.
the brochure describes frame-grid tubes
and a new secondary-emission tube.

For a frec copy of this publication.
write the manufacturer on your busi-
ness letterhead and ask for Bulletin
PA-391.

NBS' SERVICES DATA

National Burcau of Standards has re-
cently published a 5-page booklet en-
titled “Standard ¥requencies and Time
Signals from NBS Stations WWV and
WIWVH."

Publication 236 is available for 10
cents from Superintendent of Docu-
ments, U.S, Govt. Printing Office, \Wash-
ington.

WALSCO CATALOGUE

Wulsco Electronies Mfa. Co., Rock-
ford, Illinois has just published a 68-
page guide to its service produets for
the cleetronie industry.

The eatalogue contains complete de-
scriptions of phono drives, exact ve-
placement transformers, tools, chemi-
cals. and eclectronic hardware. For a
copy, write the company and ask for
Catalogue FR-61-\V, 30

There is always an avid audience on hand for each TV prograom scheduled for trans-
mission in Nigeria. Here a group of friends and neighbors have gothered in antici-

pation of an evening's entertainment.

Although there are only about 6000 TV sets

in use, the actual viewing audience in the region may be on the order of 100,000

or more,

It is not uncommon for crowds up to 100 to assemble before sets on dis-

ploy ond fomily gatherings of 20 are commonplace in hemes where TV is on. There

are also TV Shops”

where the owner of the set makes a small charge for viewing.

The government has arranged for its employees to obtain loans for the purchase
of sets and many commercial firms in the area have similar orrongements. Some dis-
tributors also hove easy-poyment schemes. TV programs are transmitted for about

five hours daily. This includes

one hour is devoted to special educational material,

two hours

of public-service material, of which
Progromming is to be increased.

www.americanradiohistorv.com
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Tape Recording in Industry
(Continued froin page 64)

gages. The other two would simply be a
repeat of the methods used for the first
strain-gage channel. Often, because of
brush noise or bounce in the slip-ring
unit, the signal may be of such inferior
quality that filtering and other methods
may be needed to obtain any usable in-
formation. However, valuable informa-
tion can usually be obtained except in
cases of complete failure of the gages
themselves.

Fig. 8C is an example of a photo-
graphic X-Y ptot of the vibration chan-
nel. This is made in exactly the same
manner as the strain-gage plots, Deter-
mining the frequency of the vibration
points presents a much more compli-
cated problem since vibration signals
are usually a combination of many Ire-
quencies. It usually suffices to locate the
frequency band in which most of the
signal lies. This is accomplished with a
variable bandpass filter by boxing in
the point while a series of playbacks
are made. In the majority of cases the
energy will lie in a band of a few hun-
dred cps. Occasionally, a predominant
fundamental frequency will occur in a
test which malkes the job much easier
since conventional means can be used to
determine frequency.

Temperature and pressure signals are
simple to reduce since they are taken
directly from the FM channels and con-
nected to the X-Y plotter. Once the in-
put levels on the plotter are adjusted
to the calibrate signals, it will trace out
the information in one play of the tape.
Figs. 8E and 8F illustrate what this in-
formation would look like. Note that
compressor wheel rpm is used for the
X axis in both cases.

At times it is useful to know the ac-
celeration time for any point during the
test run. The time-pulse generator
would be used for this purpose by apply-
ing timing markers to the tape during
the run. The timing mark would be
placed on one channel of the dual-beam
oscilloscope during the photographic
plot for a ready timing reference.

Another feature of the tape recorder
that is important in data reduction is
the ability to slow down the tape speed
in order to better examine fast time
response information. In this case. fre-
quency will be an even multiple of tape
speed while the calibrate signal for
amptitude will serve the same function
as it would for the original recording
speed. This technique is very useful in
oscilloscope photography.

Thus we can see the large variety of
information that can be gathered and
reproduced by the instrumentation tape
recorder. This data, once recorded. can
be stored indefinitely and is a ready ref-
erence that can be called upon at any
time to reproduce the original test con-
ditions. Judging from recent improve-
ments made in tape recorders, the
surface would hardly seem to be
scratched in producing new uses for this
versatile machine. -30-
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assemble the finest:

A Professional Quality

CUSTOMIZED

TV KIT

ON EASY
“"PAY AS YOU WIRE™" TERMS™*
- — £

Yt Designed for the perfectionist
seeking maximum performance.

Yr Easy to assemble; no technical
knowledge required.

Y¢ An ideal “Learning” Kit with
a complete Course of Study
is available.

Professional Quality Features

The Transvision “Profcssional” Model
TV Kit (or Assembled Chassis) is
designed to satisfy those video-and-
audiophiles who seek the best possibte
performance of which the art is capable.
Nevertheless, the kit builder can assem-
ble this chassis for less than the cost of
an ordinary receiver.

Note these unique features:

e Hi-Fi Audio (with 2 EL-84 output
tubes, oversize audio output trans-
former, Woofer-Tweeter Speaker Sys-
tem with heavy magnets and cross-
over; Extended Range Tone Control).

Ultra-linear sweep circuits; D.C, res-
toration; Standard Coil Guided Grid
Turret Tuner with provisions for
UHF and special low noise tubes; 4
megacycle picture bandwidth; 10 mi-
crovolt sensitivity.

o Heavy-duty power supply (power
transformer, two low voltage rectifier
tubes — no silicon rectifiers).

TRANSVision

Pioneers in Television Kits

TRANSVISION, New Rochelle, N.Y.
O Send Free 8-page Catolog

The TRANSVISION
Professional”

*Only $15 for the Storting Package!

ALSO AVAILABLE AS AN |
ASSEMBLED CHASSIS
for custom installations

Heavy-duty ruggedized construction, :
no printed circuits; built to give trou |
ble-free performance for many years. ‘

* Includes newest reflection-free 23
tube with bonded face, or the 24" or i
27° CRT. |
Selected because of superior perfor-

mance for use in Educational TV by 1
over 3000 schools and colleges and I
U.S. Armed Services. J!

Juleneided in Mﬁﬂ 7
Leorn the basic principles of \
electronics from the Complete

¥
Course of Study which is -m":ﬁ\

ovoilable with the Kit. (S =

As a preliminary, order the Agsembly instructions
| for only $2.00; to be refunded il you purchase kit
|

NEW ROCHELLE, N. Y.
NEw Rochelle 6-6000

START NOW — MAIL THIS COUPON =

Dept, EW

D Enclosed is $2. for Assembly Instructions so thot | might

see how eosy it is o ossemble the Transvision Kit. | understond that this will be refunded it | purchose o kit,

O Enclosed is $15 for the Storting Package. | understond thot | con buy pockoges one of o time

as | wire. (Models range from $119 to $199.)

Nome....ovss
RV s

oo Address.....nnen..

You'Lr. Be
AEMEZED..

=
ot our low, low hi-fi prices. Write
for FREE discount colalog A:12, or
send for our speciol quotetions on
your component needs.
KEY ELECTRONICS COMPANY

120 LIBERTY 5T., NEW YORK 6, N.Y.

PRECISION RESISTORS

Carbon deposit precision resistors
Hi Stability——Low Loss—Guaranteed 1%
Accuracy—mMost Ohmages Available
prices l/, Watt Se¢
Watt 8¢
2 Watt 10¢
tmmediate Delivery
R. C. CAGAN SALES
PO 21152, Rochester 3. N.Y.
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ENGINEERING ."-.,,IIIEEIEE IN
SCIENCE 27 or 356 MOS.

e LAV
B.S. degree - 36 mos. e B.E. degree 27 mos.
Accelerated year-round prokram prepares for early
employment in fields of Science and Engineering.

Regular 4-vear program for B.S. Degree completed

in 36 months, special engineering degree program
in 27. Ciasses start - June. July, September, Janu-
ary, March. Quality education. Graduates emplo\-ed
from coast to coast. Government approved for vet-
eran training, Students from )0 states. 40 countries,
20 buildings: dorms, gym. Campus. Save time and
money. Earn board “mle study:ng Write for catalog
and eomplete informati

INDIANA TECHNICAL COLLEGE

1

-
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U.S. *1 ELECTRONICS

o division of AMBER INDUSTRIAL CORP.

| 1922 E. EDGAR ROAD (Right on Highway
U.S. 1) LINDEN, N. J.-—across from ESSO
F RESEARCH LABS

PLENTY OF FREE PARKING!

3 30 minutes by Public Service from N. Y. C.

TERRIFIC BARGAIN! GO-9 Xmtr, 100 w.
0.3-18 mes. BRAND NEW...... only $59.50

BC-603 RCVR L/New . .............. 17.98
BC-604 XMTR W /Tubes. New........ 8.50
FT-237 Mount for above. used 3.50; new 5.50
BC-458 5.3-Tmc W, Tubes, New....... 7.50
SCR-522 XCVR W/Tubes Bxe. .. ... 22.50
BC-1206 Beacon RCVR W, Tubes , ... .. 8.95
BC-620 Trancciver, used .., ......... 10.95
BC-659 Trancciver. used . .ooovvena. 10.95
PE-120, PE-117—

Vib. power sup. for BC-620. 659....... 3.4%

R-8/ARN-8—75mc beacon xevr w/tubes 6.00
AN /CRT-1—Sonobuoy 70-90 mc new 12.95
RT4S/ARQ-1 — Rec-xmtr. 14-50 mcs, w/
counter and 0-200 ma meter; 80 or 115v,
400-2500 cps . ... ... NEW 34.50

BC-375—xmtr, 100 w.

used 12.80

DM-21—12v. $5.95% DM-28—28v. 3.7s
DM-34-—12v, 5.00 DM-36—28v, 4.95%
DM-35—12v, 7.95 DM-37—28v. S.95
PE-98—12v. 9.98 PE-94—238v, 7.95%
PE-103 _6/12v. te 500v, w 160 ma. $14.50
BD-77—12v. to 1000 v. ¢ 350 ma. .. 12.9%
PE-73—28v. to 1000v. « 350 ma. ... 12.95%
800-1—24v. de to 115 aec 400 cps lkva 9,98

DY-17—2T7v. de to 750v. 350 ma. exc. 12.98
PE-237—vib. power sup. 6/12/21v,. exc. 12.98
T-28 Mobile Chest Mike, New, 1.00 ea.; 2/1.75
HS-30 Hcadphones. new ., .1.50 ea.; 4/ 5.00

TS-9 Handsets, new ............... 3.78
TS-11 Handsets, new . ............. 3.98
TS-13 Handsets, new . ............. a4.23%
WRITE FOR QUANTITY PRICES
THOUSANDS OF ITEMS—
THOUSANDS OF BARGAINSI
255 deposit on C.O0.D. onlors—3linimum oriler 85,

ALl I'rlees Toby Linden, N.J.
wilhout notlce,

Prices rutdert to chinge

Mac’s Service Shop

(Continued from puaec 60)

monkey on a stick trying to locate the
non-¢xistent short circuit in his control
cable,” Mac agreed. “Probably he would
finally decide it h«d to be inside the ro-
tator and take it down. I should think
changing rotators on a beam that size is
a little different than changing rotators
on a TV antenna.”

“And you're so right! I knew better
than try to do it mysclf or even with
other ham help. Two antenna specialists
used a sixteen-foot gin pole clamped to
the telephone pole and carrying a block
and tackle at the top. One guy worked
on top of the pole, and the other stood
on the ground and did the lifting and
lowering of the beam with a long rope.
Even so, I chewed niy fingernails down
to the first joint just wiatching them.”

“Well, the important thing is you
finally whipped all your problems.” Mac
said with a sigh. "I wish I could say the
same about my problems with printed
circuits.”

“What's wrong now? I thought you
were getting pretty hot on the Tinfoil
Terrors.”

“Oh I'm getting better,” Mac said de-
fensively: “but lately I've run into a
rash of printed circuit a.c.-d.c. sets with
a most annoying form of intermittent.
They develop noise along with changes
in volume when they're in the cabinet;

but take that board out of the cabinet
and the set may play all day without a
bobble. Inside the cabinet, expansion
produced by heat or mechanical stresses
induced in the board by the supports
causce the edges of a microscopic frac-
ture of a printed lead to pull apart just
cnough to inject varying resistance,
causing erratic performance.

*“Not once have I been able to spot
one of these tiny breaks with light shin-
ing through the board, with the illum-
inated magnifier, with the freon gas
spray, with the heat lamp, or with any
of the other dodges that are usually
successful in pinpointing more clean-cut
fractures. Tapping on the board or flex-
ing it just anyvichere will usually make
a change in the noise level, hut of course
that is no help in isolating the break.”

“So what system have you worked out
to lick 'em?” Barney asked.

“Let’'s be accurate and say to help lick
‘em,” Mac answered with a wry smile.
“First I know that printed leads are
most likely to break around the edges
of the board, in the vicinity of the tuning
capacitor or the volume control, near
any large heavy object mounted on the
board, or close to support points, I con-
centrate on leads in these arcas with a
pair of sharp-pointed prods connected
together with a test lead. While the
noise is going or the velume is down, I
span a considerable length of a sus-
pected conductor with the prods. If this
stops the noise or restores the volume,
I move the leads closer together. The

RADIO PARTS STORES
& HI-FI SALONS!

See How Walter Ashe
Always Saves You
More on Amateur
Equipment, Hi-Fi Systems,
Parts and Supplies
.. everything you need!

Get our “Surprise”™ Trade-In allowance on any new
1961 cquipment . . . yours on Walter Ashe's famous.
E-Z Terms! Ask tor our reconditioned list, too!

Phone:
CHesinut 1-1125

WALTER
ASHE
RADIO CO.

Dept. R-4-61
1125B Pine St.
St. Llouis 1, Mo,

[J Send Reconditioned Bulletin

ISiGNATURE N

r_Retail Sales Department

Hundreds of dealers across the nation profit by
selling ELEcTrRONICS WoORLD each month to their cus-
tomers. Are you one of them? ELEcTRONICS WORLD
helps build store traffic . . . keeps customers coming
back month after month for the merchandise you
sell—and, best of all, you earn a neat profit on each
copy sold—No Risk INVOLVED.

So get details on selling ELeEcTRONICS WORLD, the
world’s largest selling technical electronics maga-
zine. Or, order your copies now. Just use the handy
coupon.

Electronics World Att: Jerry Schneider

|
*On amitler . an i Recon ¢ made cisco §035 : One Park Avenue :
New York 16, New York
RUSH COUPON —You'll hear from us double quick , .. I ' I
| O Sendme.......... copies of ELECTRONICS WORLD for resale in |
’-TN-A-L;‘ER-------B """""""""" 1 my store each month. No risk involved on my part. 1
ASHE RADIO COMPANY ) . . o

Dept. R-4.61, [1258 Pine Sireel, SI. Lowss, Misscuri : : O Send me details on selling ELECTRONICS WORLD in my store. |
| am interested in ! | :
What is the Ashe “Surprise’ allowance on : | STORE NAME__ —_— T = S |

1
- - — S e = | ADDRESS - __ o —
Name___ _ i | |
Address : | CITY ZONE_ __STATE |
City ______ . _ Zone ___Shte ____ ' | |
] [

J

112

| [ Send 196! Catalog

ELECTRONICS WORLD
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process is continued until I eventually
have the poor connection bracketed be-
tween the test prods resting quite close
together. Then 1 simply run solder
along the lead between these final test
prod positions. I don’t even bother to try
to see the tiny crack I know is there.”

“I'd think it would be a little tricky
being sure you didn't get those shorting
prods across two separate conductors,”
Barney suggested.

“True, but then a good technician is
always careful about where he touches
his test prods. Experience has taught
me a very high percentage of these
troubles are caused by a break in the
ground lead that runs around the edge
of the board with conducting fingers
going in to sockets and other ground
potential points. Checking this lead out
first, in the last three cases I've man-
aged to run down the trouble and cor-
rect it in just over twenty minutes per
set—which is about par for printed cir-
cuit intermittents in my book. The best
part of this method is that when you can
make 1he troubte go and come by bridg-
ing a section of a conductor with your
probes, you're sure you've located the
trouble—and that means a lot in time
saved and peace of mind when working
with intermittents.”

“You can say that again!” Barney
heartily agreed. "Working with inter-
mittents is like spelling ‘banana’: the
trick is to know when you're through.
Banananananana—"

“Enough!” Mac interrupted. “I get
the idea. And now that we’ve given our
personal problems a good airing, let's
get back to work. I'd like to take off a
little early this evening and drive past
a certain mushroom spot I know. If you
think you can keep that big flannel Irish
mouth of yours shut, you can go along.”

Barney pressed his lips tightly to-
gether and made a sign of agreement
as he grabbed up his solder gun. 30—

METER SHIELDS
FROM OLD SETS
By KENT A. MITCHELL, W3WTO

D(DN"I' he in too gremt a horey o turn

down any oflers of old radio sets made
by your non-electironic-minded (riends.
Many old radios of the 1930% contain
parts which are usable in unique appli-
cations.

The accompanying photograph illus-
trates one such “lind.” [ere three-inch
diameter, solid-copper coil shields, sal-
vaged from old set, are perfect for
meter shiclding in r.f, circuits—some-
times necessary to prevent television in-
terflerence.

In addition, the shields may alzo be
used as coil shiclds or to house complete
circuits in this age of miniatarization.

April, 1961

IF IT’S ELECTRONIC, GET IT FROM GOODHEART!

LATE-MOOEL LOW-FREQUENCY MICROVOLTER 535% IMPRGVEMENT FOR YOUR RECEIVER!

SGC.44 JURM-25 super- C.J, Rmrdan radio op.,
sedes  Signat  Coneorators Fi Patrol wrote:
T$-317 & T5-590/U. 10 lmproved sens.

much more than

t : » tURIDE sow
rator sharp . 7.
tube superhet r:vl with
RF, conv., 2 stages 85
ke IF, detsbio,
xtrmr-type Pwr

In 8 r.ml:l-s.
accus

12%. with ap.
. 950 n‘mler dial
divisions on logging scale
for ¢ach hand. VTVM Aand
the muttiplier calibrate

sl grinpentl 614 i N
B use. - c in.
ohms. and Sccond jac cludes your IF ot 458

glves 2 ¥ at high lmneﬂ.,
hoth accurate to 10%.
cw ov Internat modul.\llnn

ke +» . 30 feed it into
nnt of QX-535, add 2nd
conversion!  New,

oy AR oy 337 50

BC-348 RECEIVERS

ph. A€, Nea( cnmnacl and thlwel:h( Only 101 ,”
x 13", Includlnu storage cover. all self con-
., only 35 ths net. Used, but clean. checked out,

certificd & guaranteed Pperfect operating & - caiin- Exc. Cond., unmodllwd. with schematics & ckis for
ration. with instructions, slgg 50 AC power. Air Force® NAF s old {faithtul suberhet,
fofh Los ARREIES . ... .........iiiaiaan. o 290- Sg0 ke & 1508 me. 2 RE &% tF $69.50
Time Pay Plan: $49.50 down & 12 mos. at $13.7S. stages! FOB Los Angeles or Charteston..... -

Letter.suftixed rmodet of above has 1 mc crystal catib.
osc. cki. beatink ckt. & vernier on the vernier to got
1,4% accuracy 10 mc & above. by interpolating be-
tween 1 mc zero-beat Points $249.50

Time Pay Plan: $62.50 down & 12 mos At $17.14.

RADIOMARINE CORP. COMMUNIC. RECEIVER

AI? 8506-8. 'l‘l“'-"'v 5690 00! 10-tuhe superhet §S-

550 k¢ & 1,9-25 AM & MCW. laput 115 V
AC or DC. Cican aﬂ m'w tuhes. aligned.
. hook, toh Charlcston.

" Time Pay Plan: $35.00 cash & 12 mos at $9.33.

RT-18/ARC-1

10-channel nl-comroilﬂl
Autotune xmir.rCvr 100-

C. Favorite for
1Hght, now availahte fo
amateur. EXport paChed
by NavAer in ahsolutel

T5-34 AP Test ScoPe is in use foday in many Navy
shops for general-purpose and radar service.
to use on 120 v, 5060 cy. Sweeps 10-50,000 cy.
Video tat 40 cy-21 2 m¢, usetul to 4 mc. Attenvators
S0 acCurate Can use as VIVM. Has switch positton in
which each pulse 16 be studicd. Pos. or neR.. trikgers
its own swcep, delays itself,
1 per sweep, with sweep duration choices of S,

50, or 250 wsecs. ldeal for TV pulses. Built-in leas

like-new  condition. Wit calarges 27 screen to 57 image; 1IEht shicld shows
scmmalic & instructions. up verticai rises. Int carrying case, w/reprint of 17
fob Co hook pages, less cords, cheched for sweep & ssg 50
Chrlsn 'I’ela!. > deftection. SO Ibs fob Los Angeles, only . . o

{Add $10.00 tor set of cords & HV Probe.)

0.1% SORENSEN Line Voitage Regulator

=50008. Brand new at
low surplus nrico! Input
95-130 Vv, 1

RADIO RCVR AND/OR SPECTRUM ANALYZER

AN fAPR.4 Receiver Unit, ready to accept plug-in tun.
ing units from 38 to 4000 mc, This is the 30 mc 1.F.
ampt. with choice ot 0.6 or 4 mc pass hand, for com.
munications or for Noise & SPectrum analysis. Has
built-in 120 v, 60 c¥ Power 5uPpty, Panadapter out.
put. ¥ideo output, Phones outputs, S-mceter, BFO, and
Volume control, DO NOT CONFUSE with_ the mut
earlier model APR-1; this s APR-4! Eloclﬂcmly
checked and certitled, less

wning units, 40 1hs fob Lo Angetes

Add $25. oo ea. tor olecnicauv-cwlilloﬂ TN-16. 17.
[APR-4] takes you me. Add $59,.50 for
electrically certiticd l‘N-lS. moo 2200 mc.

Time Pay Ptan rcvr & T.U., 38.1000 mc as ahove.
$36.50 dn & 12 mos -1| 59 20, Yo 2200 mc. $54.0
down and 12 mos at $13.75,

he, with

t
.mluslable
- ¥ and holds fo
=0.1°% at line trequency.
or to *0.25 % it tine ire-
quency dritts 5% . Regu-
lates against tine changes
of 95-130 Vv and aRalnst
(oud chunkes trom 0 fo 5
KVA. Maximum harmonics
Recovery

ta the control section can
he moved t& the point
where you witl use the
power, thus compensating
send stamped addressed en. for line dmu. in
cabinet 28" n, 22" wd., 18"
Shpg wt 285 Ibs FOB Utica, N.
pack suitable tor export.

SCHEMATICS,/CONVERSIONS, SURPLUS GEAR

Ask us 10r your nceds:
velope. Add 25¢ for chart cxplaining AN Nomen-
clature. Examples ol availahfe literature:

20-page Hook on 1-177. with diakram of MX-949 U
socket adapter, & tube d.\tn compiled to March 1957,
$5.00. $2.00.

NAVY'’S PRIDE COMMUNICATIONS RECEIVER

RBS, 2 t0 20 mc, 14-tube Superhet made by Stromberg-Carlson to exacting Bu.Ships
specs, strictly tor Communications. Low-Pass filters cut off ahove 3500 cy, which
is ideal for Volce and CW intelligence. Special Output Limiting Ckt saves op’s cars,
keeps a 3 mw output same at 100,000 uV as at S uV. 4 bands. Vernier dial has 10-
turn 0-1000 logrmg callbr.ntur tor cach band: veraier divisions rﬂngle from .0016 to
- mc, Sensitivity .8 to 4.3 uVv. Average Selectivity: Signal 7.55% ke away
must be 10 times as stron: Image and ).F. Rejection: Average 100 db, Mas noisc
limiter, AVC. MVC. BFO, Pitch, RF & AF Gain tontrols. RF, Mixer, 2 f.F.’'s, are
125G7"s. osc FD, & 2nU AF are 125J7°s. DetsNoise-imiter & AVC are 12H6's, 1st
" 1

N AF & AF 2A6. B-watt AF output {600
ohms) is P-P 6V6's, RCCt. is SU4G Inmn 115 ¥, 50/60 Cy, 1 ph. Use your B'cast-Band rcvr for double-supcr.
heterodyming H vou wish pocause ).F. is 12585 ke, Receiver 18 38 Ibs, 147 wd., 10" hign. Pwr sply fAF ampl. is 56
s, may be placed anywhere convenicat and out of the way,. tn cexceltent used condition. Each has been put
through a shop, checked out and aligned. Comes to you compiete, ready 10 plug In and use. Perfect oper- 99 50
ation guaranteed, With schematic & instruclions. Shpg wt 120 Ibs tob Charieston. $.C. A _Best Buy! Onty -

Time Plan: Order w fanother itemn $35 or more. Exampler Add T§:34 ($39.50), pay $35 dn & 12 x $9,53.

dp, Net wt 190 b3,
¥, In orlginal factory

inclu(llm;.sgsspaloi: PARTS

group. Sorensen CALAOE net Price is

less spares. Qur price. WITH SPARES. 5349 50

AT-18 ARC-1 sChem, & WNE-UP instr.

California Buyers Add 4 ¢, Sales Tax

R.E. GOODHEART CO.P.0.BOX 1220-A " irornin ™’

BIG ISSUES

CATALOGS

We will send you @ new issue every &
weeks for a full year — NO CHARGE! Com-
pare our World Fomous Values

MAIL TO: OLSON ELECTRONICS

(Formerly Olson Radio)
618 S. Forge St, Akron 8, Ohio

[J SEND FREE CATALOGS

Butane Pocket Size
2 1 BLOW TORCH KIT
$2-|9 Includes 2

Butane cap

¥ sules, blow
No. TL-362 .\ ch tip,

solderlng iron tip and solder.
ong.

[JSend Blow Torch Kit @ $2.19. plus postage

ADDRESS

ZIONE STATE
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B E

SETTT will send

you your choice

of these selected electronics and

hi-fi books for a 7-DAY FREE EXAMINATION!

Here are some of the world’s greatest electronics and hi-fi books...
chosen carefully by Ziff-Davis Electronics Book Service as among
the best in their fields. You'll find top-notch texts and manuals on
theory and instruction...important volumes covering radio and
TV servicing, electricity and appliances...reference books to
help you understand such fields as computers, electronics experi-

mentation and books on hi-fi and tape.

o
-

2500. BASIC
ELECTRONICS, Grob

An introductory text on
the fundamentals of
electricity and elec-
tronics for technicians
in radio, television and
ind;sstrial electronics.

2511.
UNDERSTANDING
RADIO, 3rd Ed.,
Watson, Welch and Eby

For those with little or
no technical knowledge
who wish to know the
fundamentals of radio
theory and servicing.
$8.25

2404. FM RADIO
SERVICING
HANDBOOK, King

A practical guide to
FM  V.H.F. receivers,
their design. construc-
tion, alignment and re-
pair. $5.00

2425. ELEMENTS OF
TELEVISION
SERVICING FOR
BENCH AND FIELD,
Marcus and Gendler
Up to date discussion
ofinstallalion, servic-
ing and re‘rait of T.v.
receivers, designed for
the practicing service-
man. $8.15

2519. HANDBOOK
OF BASIC CIRCUITS,
Mand)

A basic guide to cir-
cuitry combining com-
prehensive coverage of
major circuits with de-
tailed information on
circuits used in TV, FM
and AM. Simply written
and easy-to-under-
stand. $7.95

2804. RADIO AND TELEVISION
MATHEMATICS, Fischer

Whenever you need to look up the use of
a formula or the correct substitution of
numbers, you can find it here—rapidly.
More than 700 step-by-step solutions of
the usual problems encountered in radio,
television and industrial electronics in-
cluding all those needed for FCC exams.

$6.95

114

Each volume is designed to help you get more know-how, greater
enjoyment from vour electronics specialty and hi-fi hobby—and
cach is yours for 7 days FREE! Simply write your choices on the
coupon below and mail it today. When vour books arrive, read
and enjoy them for seven full days. If, after that, you don't agree
that they are everything you want, recurn them and owe nothing.

Here is the perfect way to build the library every man in elec-

tronics must have.

2017. ELECTRONIC EXPERIMENTER’S
HANDBOOK 1961

A do-it-yourself goldmine! Includes 40
all-new projects — 20 data charts and
tables on circuits, resistors, transform-
ers, capacitors, ham and citizens band
radio, sound levels — and more. Projects
for your shop, for your hi-fi and audio
systems, for the ham and SWL and for
fun. $1.00

2415. MANDL'S
——— TELEVISION
e o SERVICING, Mand!
PELENISIOR This standard text
SERVIL book in the T.V. servic-
ing field provides clear
descriptions of the

fundamentals of T.V.,
and practical instruc-
tion on the diagnosis

and correction of typi-
cal troubles. $7.50

2803. BASIC MATHEMATICS FOR
ELECTRICITY, RADIO AND
TELEVISION, Singer

Here, mathematical principles are pre-
sented as dynamic tools for solving elec-
trical problems. A practical course for
students as well as an excellent refresher
course for skilled technicians. $8.25

2651. MAJOR
APPLIANCE
SERVICING, Brockwell

Gives essential infor-
mation for a career in
major appliance serv-
icing. Explains meth-
ods of repairing appli-
ances, organizing and
managing a service
business. $5.95

2407. HOW TO GET AHEAD [N
THE TELEVISION AND RADIO
SERVICING BUSINESS, Marcus

Shows the easy way to get started as a
TV-Radio repairman, how to earn while
you learn, how to get and keep cus-
tomers. $3.50

2652. HOW TO REPAIR HOME
APPLIANCES, Campbeil

For the do-it-yourselfer, a handy, easy-
to-read reference book with chapters on
all kinds and types of appliances. Con-
cise, thorough instructions with many
useful illustrations. $2.50

www americanradiohistorv. com

2011. STEREO & HI-F)
DRECTORY, 1961,
Zi#f-Davis

New! Complete buyers’
guide of over 1200 com-
ponent listings, 800 pho-
tos; latest models, prices!
world's most complete ref-.
erence. Entire sections on
every phase of stereo and
monaural high fidelity
$1.00

2752. HIGH QUALITY
SOUND
REPROOUCTION,
Moir

A perfect manual for
both the professional
engineer and the seri-
ous amateur in high
fidelity. Complete cov-
erage of sound repro.
duction in 591 pages.
$15.00

2755. THE PRACTICAL
HI-FI HANDBOOK, King

A guide to high fidelity
sound reproduction for
the service engineer and
amateur. Chaptersonampli-
fiers, loudspeakers, pick.
ups, microphones, record
players, disc, tape and
stereo. $5.95

2765. YOUR TAPE
RECORDER, Marshall

Based on 2500 experi-
ments with almost every
type of recorder, this book
helps to eliminate trial
and error under all condi-
tions. includes illustrations
of 55 magnetic recorders
with specifications. $4.95

2750. ELEMENTS OF
MAGNETIC TAPE
RECORDING, Haynes

Al aspects of this re.
cording medium are
described in easy-to-
understand detail. 416
pages, $7.95

2753. LOW-COST
HI-FI, Hoefler

Hundreds of hints for
budget hi-fi will be found
in these fourteen chapters
with over 300 detailed
photographs, drawings and
diagrams. Will save you
meney in starting or im-
proving your system. $2.50

ELECTRONICS WORLD
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2010. AUDIO
YEARBOOK, 1961,
Ziff-Davis

Brand new edition. By
the editors of Electron-
ics World, Advanced dis-
cussions and instructions
on every phase of audio.
Special features make this
an excellent guide for the
advanced audiophile. $1.00

2002. ELECTRONIC KITS DIRECTORY,
Ziff-Davis Publishing Company

New 1960 edition lists over 750 kits,
latest models, prices and features for
hi-fi, ham radio, SWL, shop improve-
ment, Citizen's Band, fun and educa-
tion. $1.00

2006. ELECTRONIC
EXPERIMENTER'S
MANUAL, Findlay
With a few dollars
worth of basic tools
and this book to guide
you, you can explore
electronics experimen-
tation more completely
than ever before. 10
big sections. $4.95

2351. RADIO PROJECTS, Marcus

10 easy to construct radios described in
this book cover the field thoroughly and
completely, progressing in difficulty from
the simple crystal detector to the super-
heterodyne receiver. $3.85

2012. JOBS & CAREERS IN
ELECTRONICS, 1961

Your key to a top-paying position in elec-
tronics! Describes interesting jobs for
engineers, technicians, technical writers.
Includes five big sections on opportuni-
ties in electronics, planning a career,
testing your aptitude, case histories of
careers and sparetime electronics. $1.00

Leading radla and electronics parts
jobbers, hi-fi dealers and salons are
making their stores headguarters for
books on every electronics subject.
You can take this list to your favorite
dealer for immediate purchase.

If your local parts jobber or dealer
does not carry boaks, use the coupon
tor prompt celivery from ELECTRON-
ICS BOOK SERVICE, on a 7-day free
trial basis.
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2004. HLF!

ANNUAL & AUDIO
HANDBOOK, Ziff-Davis
1960 edition. Prepared by
the editors of Electronics
World. An excellent ad-
vanced guide to theory,
construction and circuitry.
Over 40 pages on stereo
amplifiers and equipment.
$1.00

2501. ELEMENTS OF ELECTRONICS,
Hikey and Villines

This basic electronics text offers an ex-
cellent course for training radio and
electronics technicians and for students
in television, radar and sonar. $6.95

2008. CLASS D
CITIZENS RADIO,
Sands

First complete book on
Citizens Radio opera-
-, tion. Covers Class D
history, rutes, applica-

tions, how it works.
2 Many iltustrations,
$4.95

2907. RADIO OPERATING QUESTIONS
AND ANSWERS, Hornung & McKenzie
Presents specific information on radio
law, operating practices and theory for
those studying to pass the FCC com-
mercial radio operator exams of the vari-
ous license grades. $6.25

2600. TRANSISTORS,
Gillie

Describes and analyzes
semi-conductors and
transistors and how
they behave. 300
pages, illustrated.
$7.95

ELECTRONICS BOOK SERVICE

One Park Avenue, New York 16, N. Y.

Please send me the book(s) | have listed below for a FREE 7-day Trial Exam-
ination. ! understand that if | am not completely satisfied, | may return my
selections(s) and I’ll owe you nothing. Otherwise, | will send you payment for
the book(s) of my choice, plus postage and handling.

2000. STEREO

HI-FI GUIDE, 1960,
Zitf-Davis

1960 editlon features 60-
page exclusive by Joseph
Marshall on components
and how they work. In-
cludes “‘what you should
know before buying
stereo’’. Complete, inter-
esting, invaluable! $1.00

2901. HAM RADIO, Hertzberg

Tells exactly how to become a **ham’ —
how to obtain a ham “ticket,”” how to
learn code, how to select receivers and
transmitters — everything you need to
know is between the covers of this handy
guidebook. $2.50

2007. COMPUTERS
AND HOW THEY
WORK, Fahnestock

A fact-filled guidebook
to electronic comput-
ers. Explains the work-
ings of every major
computer system. Must
reading for alt who
want a more complete
knowledge of this im-
portant field. $4.95

2601. TRANSISTORS IN RADIO,

TELEVISION AND ELECTRONICS, Kiver
A descriptive, non-mathematical text for
radio, television, electronics technicians
and for those who want a working knowl-
edge of transistors and circuits. $7.95

2358. MECHANICS VEST

REFERENCE BOOK b
Over 200 fact-filed pages including
tables, charts, formulas, for every aspect
of mechanical work. Also includes loga-
rithm table, conversion factors on gears,
U.S. versus foreign measurements. and
mote. $2.50

=
NUMBER W TITLE

PRICE

NAME

“New York City Residents, please add 3% sales tax.
(If you need more space to list other titles, attach a sheet of paper with additiona! list.)

O SAVE MONEY! Enclose payment in full for the book(s) of your choice and we will pay
shipping charges. Same return privileges and prompt refund guaranteed.

O Please send me FREE CATALOG when published.

*TOTAL

EFS51

ADDRESS. -

CITY _
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Satistaction guaranteed or money refunded.)
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Barry’s ‘“Greensheet*’’ Values
are out of this World

NEW 1961
BUYER'S
Catalog
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ENGINEERING DEGREES

E.E. Option Electronlcs or Power
Civil, Mechanical, Physics,
Also in Liberal Arts

Earned through Home Study
Specify course desired
Pacific international

College of Arts & Sciences
Primarily a Correspondence School

Resident classes aiso available

PACIFIC
INTERNATIONAL

5719-R Santa Monica Blvd.. Hollywood 38, Calif.

10 Woatl AC HI-FI amplifier chassis. 6V&
PP, Output, 4 or 8 Ohm speaker output.
With chrome name plate & knobs., Remit
10% with C.0.D, orders. F.0.8, Albany,
N Y

5 Tube Kit: $6.49 10 Tube Kit: $11.95

send for |
CATALOGUE OF BEST BUYS!

GREYLOCK Electronics

438 Centrol Ave, Albany 6, N. Y,
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Stereo Dimension Control
(Continuwed from. puge 57)

in many existing preamps and ampli-
ficrs. However, it suffers from two dis-
advantages. The bias voltages on the tri-
odes change as R, is varied, introducing
possible distortion at some settings of
the control. Also, the amount of increase
in the difference signal is rather limited,
being on the order of 1'% times. This
may not be enough difference signal
gain to cover all possible cirecumstances
though it is suflicient for many applica-
tions.

The improved Circuit

Figures 3 and 4 show a new circuit
| that can also accomplish this signal
| transfer. V, and V. are unity-gain phase
inverters, sometimes ecalled plate-fol-
lowers. R, and K., R, and R, are adjusted
so that the signal voltages at the plates
are the same as at the respective input
jacks. Both scctions of the ganged pot
| have their center taps returned to
lground. As the sliders move from
ground, they pick up inereasing amounts
of either in-phase or out-of-phase sig-
nals, which are then combined thhrough
isolating resistors R.. B.. R.. and R. with
the in-phase signal of the opposite chan-
nel. With the pots all the way to one
side. complete blending is achieved and
lonly the sum signals are available at
' both outputs. With the controtl all the
| way over to the other side. only the dif-
| ference signals are available at both

—|outputs. This produces a highly exag-

gerated separation effect as no center
or sum signals are present. With the
pots at their mid-positions. the outputs
are strictly left and right signals at their
respective outputs with neither blending
| nor more separiation.

| Additional Benefits

The modern stereo preamplifier is an
extremely versatile instrument, capable
of many more fynctions than are indi-
‘ated by the necessarily limited nomen-
clature on its pancl. Likewise, the sep-
aration ratio control in the hands of
the knowledgeable audiophile will per-
form the lollowing additional services:
11y cancellation of crosstalk in cartridge
and/or amplifier; (2) electronic balance
of preamps. amplifiers, and/or cart-
ridges; and (3) an aid in setting up mi-
crophones for a stereo recording session,

Although the control can be very
uscful if used with discretion and under-
standing, it is not a cure-all. Just as you
| cannot make a grand piano out of
spinet, so a monophonic record must re-
main single-channeled. For monophonic
program material the difference signal
is zero. so that as you advance the sep-
aration control toward maximum sepa-
ration the volume simply decreases to
| zero.

The control may be used to counter-
act crosstalk that occurs in other parts
| of the system, including preamps. power
tamplifiers, tape recorders, stereo cart-
ridges, and even stereo cutting heads,
{for crosstalk simply means that a little

www.americanradiohistorv.com

signal from one channel has leaked into
the other. Crosstalk can therefore be
cancelled by the introduction of a suit-
able amount of out-of-phase crosstalk
which is. of course. exactly what this
control does. It should be understood,
however, that cartridge and amplifier
crosstallkk are not usually constant with
frequency. so that it is diflicult to get
complete separation over the entire au-
dio frequency range, though improve-
ments of over 10 db in average crosstalk
are quite possible, If further improve-
ment is cdesired. capacitors can be added
to the circuit so that the separation ra-
tio becomes a function of frequency.

To adjust the control for minimum
system crosstallk, readily available test
records may be used in which only one
channel of the cartridge is activated at a
time. The control is then adjusted for
minimum output in the opposite chan-
nel.

To electronically balance preamps and
cartridges with the help of this control,
simply rotate the control to the extreme
separation position, play a monophonic
record, and adjust the balance or chan-
nel-level controls until minimum sound
is heard in the loudspeakers.

Stereo recording enthusiasts may
wish to note that by rotating this con-
trol between its extremes. the sum and
difference signals may he monitored and
microphone levels and spacing adjusted
to produce the optimum sterco separa-
tion ratio.

Installation

The stereo separation control, while
primarily intended for inclusion in new
cquipment. may be readily instalted and
used in existing stereo svstems. The cir-
cuit shown is useful at signal levels from
.1 volt to 10 volts and so can handle most
any signal level to be found in a stereo
control system.

Those with tape-monitoring facilities
in their preamps or control amplifiers,
can easily install a stereo separation
control by connecting their recorder out-
put jaclks to the separation contvol in-
puts and the contvol outputs to their
monitoring input jacks., The tape-moni-
toring switch in this case serves as an
on-off switch for the separation control.
‘The circuit may also be easily inserted
between a control preamplifier and its
power amplifiers, but in cither case,
since the output impedance of the cir-
cuit is [fairly high, the output lead
lengths should be limited to a few feet.

If there is extra space on the preamp
or control amplifier chassis, the stereo
separation ratio control can be built
right into such equipment. The lecad go-
ing to the top of the volume control is
removed and connected to one of the
inputs of the control circuit. The output
is then connected to the now empty vol-
ume control terminal.

While all the uses indicated previously
add to the versatility of this type ol con-
trol. its primary purpose is to make
every home listener the final arbiter of
stereco realism, and to substitute the
muscles of thumb and forefinger for
those of the back and arms when speak-
ers must be moved about. 50—
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ELECTRONIC CROSSWORDS

By BRUCE BALK

{Answer on page 127)

ACROSS

. Time standard (abbr.)

. Phillips, Allen, for exainple.
9. Born (Fr.).

12. Describing coils without iron
cores.

13, Small amount of coupling be-
tween two coils

14. Voltage-resistance-current
{abbr.)

15. Type of movable contact.
17. Crystal.

19. Authoritative instruction.
21. Youngster (slang)

22. Prevailing custom.

24. Radio receiver (collog.)
26. It comes in *male” versions.
29. Large body of water.

3. Type of generalor.

. Greek letter.

31. Opposite of left {abbr.)
33. Plate current at resonance.
37. Animal foot.

[,

DOWN

1.

~N T s LN

10.

11

16.
18.
20.
22,
23.
25.

Form of matler used in
tubes.

. One-thousandth of an inch

. A type of vacuum {lube.
Snow vehicle.

. Centers of coils.

. An artificial language.

. D.c. screen-grid voltage
{symbol}

. Frail.

. Stylus.
Sea eagle

. It used to be RETMA
Fear.
Type of mike worn on face
Color code for two
Inventor of the telegraph
Tube basc.
Peak.

. Speak.

. Flux density is measured in

this unit

39. You (Fr.). g0 Nothmg.-
! 32. Connection point made in
40. Undermine. body of resistor or coil
12, Shelter. 36. Small, low-voltage incandes-
44. Coaxial cables (collog.) cent lamp.
46. lmpetuous ardor. 38. Rubbed lightly with a cloth
48. Early transmitter. 41. Srrmll cnpncltor in series
with main capacitor.
50. Iranian (former abbr.) 43. Bitter vetch
51. Part of Morse Code. 45. Time of cycle of an oscilla-
53. 3000-30.000 mc. 1i.f. band ting quantity.
55. Adjustable attenuator network. 47. Doze off.
58. Angle at which are length is 49. Unit of radioactivity.
equal 10 radius 52. Examination
61. Engineering society (abbr.) +i. Window glass
r ; H 55. Facial feature.
62. < G g .
Unit of equivalent absorption 56, Exists.
64. Resistance unit. 57. Cheer.
65. At the rate of. 59. Exclamation of surprise
66. Numerical value of orunge in 60. Southwestern state (abbr.)
the color code 63. Pertaining to Great Britain
67. “Legal Eagle™ (abbr) (abbr.)
1 2 3 4 5 6 T 8 9 10 Il
12 3, 14
1] 16 (k4 18
19 20 21
23 24 25 26 27
29 30 3 32 33
34 35 36 iz 38 39
40 ~ |4l 42 43 44 45
46 47 48 49 50
55 |56 57 58 59 (60
6l 62 63 64
65 66 &7 —.
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from Lm

...a completely new
CITIZENS BAND TRANSCEIVER

Model 760: 117 VAC

Kit $59.95 wired ¥89.95
Model 761: 117 VAC & 6 VDC jKil $69,95
Mode! 762: 117 VAC & 12 VDC lWil!d $99.95
incl. mtg. bracket {Pat. Pend.)

"EICO premounts, prewires, pretunes, and seals the ENTIRE transmitter
oscillator circuit to conform with FCC regulations (Section 19.71 sub-
division d). EICO thus gives you the transceiver in kit form that you can
build and put on the air without the supervision of a Commercial Radio-
Telephone Licensee!

Highly sensitive, selective SUPERHET {not regenerative) receiver with 512
dual function tubes and RF stage. Continuous tuning over zll 23 bands.
Exclusive Super-Hush® noise limiter. AVC.3" x 5” PM speaker. Detachable
ceramic mike. 5-Watt crystal-controlled transmitter. Variable “pi" network
matches most popular antennas. 12-position Posi-Lock® mounting bracket.
7 tubes and 1 crystal (extra xtals $3.95 each). Covers up to 20 miles.
License available to any citizen over 18—no exams or special skills
required, application form supplied free. Asntennas optional.

TOPS IN DESIGN ... QUALITY

. 4 » 3
All-Transistor Portable RA-6 B
Kit $29.95 V:hred 54?.95
High sensitivity & selectivity, New type ieh- i -Dn
plug-in transislars. 4~ 6" speaker; push. High-Leve) Univ. Mod.-Driver #:.’39095
pull audio. Preaiigned AF & IF trans- | Kit $49.95 Vired $79.
formers. Less battery. inct. FET. Delivers 50w undisiorted audio. Modu-

lates transmitters having 3F inputs up
to 100W. Unique over-modulation indi.
cator. Cover E-5 $4.50.

New! 60-Watt CW Transmitter #723

Kit $49.95 Wired $79.95

Ideal for novice or advanced ham need- | prig Dip Meter #710

ing low-power, stand-by rlg. 60W CW, . 3

SOW external phate modujation. 80 | Kit $28.95 Wired $49.95
through 10 meters. Includes complete set of coils for full

band coverage. Continuous coverage 400
ke to 250 me. 500 ua meter.

Compare — judge for yourself — at your
neighborhood EICO distributor . For FREE
catalog on over 70 models ofeasy-to-bultd
professional test instruments. hi-fi and
ham gear, fill out couPon on Page 27

. Most £1CO distributors cfter budget terms.
90-Watt CW Transmitter® £720 ¥
Kit $79.95 Wired $110.95 ®
*Top quality''—ELECTRONIC KITS GUIDE. g

Ideal for veteran or novice. S0W CW,
65W external plate modulation. 80
e 776 3100 N. Blvd., L1.C. 1, N. V.

Add 3% in the Wast
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(=== SURPLUS RADIO CONVERSION DATA

part S50
)

\sey, NOW 4 volumes . . . hundreds of instructions,

\"—__ diagrams and photographs.

SURPLUS RADIO CONVERSION MANUALS—3 Volumes—3$3.00 ea, Conversion data in these volumes has become
standard for the most commonly available surplus items. Each conversion shown yields a useful piece of equipment
. is practical, and proved by testing.

VOLUME 1—BC-221; BC.342; BC-312; BC.348; BC-412; BC-645; BC.946: SCR-274 (BC-453A Series); SCR-274
(BC-457A Series); SCR-522 (BC-625, 624); TBY; PE-103A; BC-1068A/1161A; Eiectronics Surplus Index; Cross
Index of A/N Vac. Tubes; Amateur Freq. Allocations: TV and FM Channels.

VOLUME 1t—BC-454 or ARC-5; AN’APS-13; BC-457 or ARC-5; ARC-5 V.H.F.; GO-9/TBW; BC-357; BC-9468;
BC-375; LM Freq. Meter; TA-12B; AN/ART-13; Simplified Coil-Winding Charts; Selenium-Rectifier Power Units;
AVT-112A: AM-26,AIC: Surplus Beam Rotating Mechs.; Prim. Power Req. Chart; ARB Rcvr. (Diagram only).
VOLUME 111—701-A; APN-1; APN-4; ARC.4; ARC-5; ART-13; ATA; BC-191, 312, 342, 348, 375, 442, 456-4%9,
609, 624, 696, 950. 1066, 1253; COL-43065; CRC-7; DM.34; DY.2: DY.8; FT.241A; LM; MBF: MD-7/ARC-5;
R-9/APN-4; R-28 'ARC.-5; RM.52; RM-53; RT-19/ARC-4; RT-159: SCR-274N. 508, 522, 528. 538, T-15 to
T-23/ARC-5. URC-4. Diagrams only: APA-10; APT.-2; APT-5. ARR-2; ASB.5; BC-659; BC-1335A: CPR-46AC).

THE SURPLUS HANDBOOK {(Receivers and Transceivers) $3.00

VOLUME 1—Schematic Diagrams and large photographs only—APN-1; APS.13; ARB; ARC.4; ARC-5 (L.F.). ARC-5
(V.H.F.); ARN-5; ARR.2; ASB.7; BC-222, 312, 314, 342, 344, 348, 603, 611, 624, 652, 654, 659, 669, 683,
728, 745, 764, 779, 794, 923, 1000, 1004, 1066. 1206, 1306. 1335 BC-AR-231; CRC-7; DAK.3; GF.11;
Mark 11; MN.26; RAK-5; RAL-5; RAX-1; SCR-522; Super Pro; TBY; TCS.

*Order from your favorite electronic parts distributor
1f he cannot supply, send us his name and your remittance, and we will supply; foreign, add J00¢.

e e LA LT A T - % - Summerland 2, Caiifornia

Deaters: Electronic distributors, order from us, Bookstores, libraries. newsdealers order from Baker &
Taylor, Hillside, N.). Export {exc. Canada), order from MH.M. Snyder Co., 440 Park Ave. Seo., N.Y. I6.

TAPE RECORDERS

HI-FI COMPONENTS
SLEEP LEARN KITS

UNUSUAL VALUES |[MERITAPE. Low Cost,
FREE 1961 high quality record.
Catalog ing tape, in hoxcs or

DRESSNER cans.

1523 Jericho Tphe, New Hyde Park. N.Y.

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING  AUTOMATION

TELEVISION SERYICING
BLACK & WHITE—COLOR

APPROVED FOR VETERANS AND SURVIVORS
OF VETERANS

BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

1

i

1

1

i
BALTIMORE TECHNICAL INSTITUTE i
1425 EUTAW PLACE, BALTIMORE 17, MD. :
1

[

o —— o —— — - >

2" OUT OF SPACE?

You bet we'd be. ... if we were
to tell you all about AUDION'S
*Out of this World Hi Fi Values

Ll

Hear 'Em —Work 'Em Better with

BROWNING

(B Equipment

S-NINE CB
TRANSMITTER
$119.50

Make your CB base station a real
communications center with this . -
Browning team. Highly sensitive o , ——F
and selective R-2700 Receiver de- :E2C7E?3E§B -
livers sharp, noise-free reception
on all CB channels. Overcomes $149.00
even the most severe atmospheric
and man-madeinterference.
Browning S-NINE Transmitter al-
lows full power transmission on
all channels — introduces new
features and advanced design
never previously utilized in CB
communications.

SATISFACTION GUARANTEED
FOUR CONVENIENT PURCHASE PLANS

Also Available

R-2700 Receiver PLUS
T-2700 Transmitter
SPECIAL PACKAGE PRICE

rownin

102 UNION AVE., LACONIA, N.H.

Send for Free Literature
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Color TV Service Today

(Continned from puge 31)

line. When this is done, slide the switch
hack to its “Normal” position.

The next step is vertical convergence,
and for this a cross-hatch pattern is pre-
ferred. Since most dot generators also
produce a cross-hatch, a flick of the in-
strument’s switch is all that is neces-
sary. Now the convergence-control
hoard on the set is used. Normally, this
is suspended at the back of the cabinet.
Swing it up to the top of the cabinet,
facing front (Fig. 6), so that you can
make adjustments while watching the
screen. The layout of controls on this
board is shown in Fig, 7.

Adjust controls in accordance with
the specific instructions in the service
manual—but don't do any more than
vou have to. In effect, what you do is
touch up. in tiny increments, only as
many controls as necessary to get all
the lines in the pattern sharp, untilted.
and white, from top to bottom and from
left to right. If you can do this by turn-
ing only two or three controls just a
snip—as will often be the case—stop
right there. You do not have to go
through the business of turning every
single control an appreciable amount
just because the full procedure, in case
it is needed, appears in the service man-
ual. Furthermore, you will have to do
less adjusting of whichever controls are
involved. Nowadays there is less inter-
action between circuits (and controls)
than there used to he. Back-and-forth
time is reduced or eliminated.

This simplification in adjustment pro-
cedure over what was required a few
vears ago is not due to the increased
use of multi-function tubes, but to an
honest saving in circuitry, Compared to
a 525-watt dissipating 1955 RCA color
chassis, for example, the new color
chassis draws only 330 watts. The 1955
set had red, hlue, and green adder cir-
cuits (and tubes); the new sets do not.
Instead they use X and Z demodulation
directly into a R-Y. G-Y. and B-Y am-
plifier matrix (Fig. 8) such as has been
used in recent years. No d.c. restorers
either, with this matrix system. How-
ever this simplification in circuitry, like
the reduction from five picture i.f. am-
plifiers to three and from two audio
amplifiers to one is not that new; it has
been in effect for the past four years.
What is new is the constant improve-
ment in circuit parameters to make the
individual circuits more stable—Iless
critical. This is what makes the service
technician's job simpler and more pre-
dictable.

Another interesting touch that makes
the service technician's life a little
casier on the new sets is a circuit
breaker whose re-set button is acces-
sible at the rear of the chassis. This
replaces the fuse in the “B+” power
supply which formerly blew with mo-
mentary overloads and, in addition, pro-
tects the high-voltage circuits. It is now
anticipated that the service technician
will not be ealled as ofien for nuisance

ELECTRONICS WORLD
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fuse replacements as was formerly the
case

How about receiver service? The ma-
jor trouble will continue to be faulty
tubes, as is the case in black-and-white
sets. This is especially true in color sets
because all manufacturers use high-
grade, indusirial tvpe components in all
critical areas in the color set. Printed-
wiring boards and transformer power
supplies are used in all chassis. The new
RCA chassis use a nuvistor r.f. ampli-
fier in the tuner. Limited use of this new
tvpe vacuum tube has indicated that
long life can be expected of it. This is
true hecause of its rugged construction
and also hecause of the lower operating
voltages fed to the nuvistor. It also
serves the purpose of increasing the
sensitivity of the tuner, making the an-
tenna less of a problem. In most cases
now, the antenna already in use for the
black-and-white set in the home will be
good enough for color.

To anyone who has used a scope and
sweep generator for monochrome TV
alignment{. the instruetions for color-
circuit alignment will be very familiar.
The only additional circuitry to be con-
sidered includes the chroma bandpass,
phasing, and demodulator circuits. Al
that can be said here is follow the in-
structions in the service manual and be
certain that your scope and generators
are accurately calibrated. As a practical
note. however, you can be sure that vou
will be called upon to align these cir-
cuits about as often as you do a com-
plete alignment of the typical mono-

chrome receiver. Try not to get rusty
and, as a mental exercise. read over the |
instructions in the manuals for the new
color receivers.

It has not been our intention here 1o
close our eyes to the facts or sell a bill
of goods: We do not say that color seis
are so easy to service that any fool can
handle the job. The technician who has
had no practical experience at all in this
direction will not look like a great au-
thority on his first two or three jobs - |
although he might, depending on what
has gone wrong. He may be able to re-|
place a faulty tube with as much flaiv
as he does on any other set. However,
there is much less to worry over in the
newen color sets than in the earlier mod-
els. The color-channel circuitry has I
reached much the same level of stability
and reliability as the old-lashioned video
and sound channels. Most important.
the increasing number of sets reaching |
homes and the already developing serv-
ice-seeking patterns of the owners make
it likely that, at long last, the independ-
ent technician is in the picture.

Another factor, not yet mentioned, is
the imminent entry of Japanese elec-
tronic fabricators into the U.S. color TV
marlket. Sets shown so far are similar
to those alreacdy made in this country.
If the merchandising and pricing meth-
ods that have made Japanese transistor
radios such a great success here carry
over into color TV, the market will
swell still more. And there will be few |
people to service these imported sets
asicle from independent dealers. —30 |
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SPRAY IT
OR
DROP T

l!!

¥

the first, the quality, the
proved silencing “Lubri-
Cleaner” for noisy con-
trols and switches on TV,
radio and electronic in-
struments. SPRAY IT or
DROP IT . . . it's easy—
efficient—effective. Make
QUIETROLE your silent
partner in providing satis-
factory service.

manufectured by

QUIETROLE company

SPARTANBURG, South Carolina

In Canada: CROSS CANADA ELECTRONICS
12 Laurel St., Waterlao, Ont,

Buy With Confidence At Lowest Prices!
FAMOUS MAKE

¢

EA.

CCRAIRON

TV & RADIO TUBES

Tubes listed below are in stock now anc available for im-
mediate delivery to you! Each and every tube is individually
boxed in a handsome carton and all are pre-tested for ac-

curacy and peak performance!

Every Tube Is Backed With Our Famous ONE YEAR FREE

REPLACEMENT GUARANTEE Against All
Plus, A FIVE-DAY MONEY BACK GUARANTEE!

Operating Defects,

And remember, The GUARANTEE YOU GET FROM “TUBE-A-

RAMA® IS IN WRITING!
Order 1D0 tubes ... price is only 37¢ each!

FULLY GUARANTEED FOR 1

TUBES MAY BE USED OR FACTORY SECONDS
Get More USE Out Of Our USED Tuhes. We Put The USE In USED. YTUBE.A-RAMA
will replace FREE any tube that becomes dofective in use within 1 year from date of purchasel
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o

QOZXED INBunEY
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ALL PARTS SHIPPED POSTAGE PAID UNLESS OTHERWISE STATED.

ALL TUBES INDIVIDUALLY BOXED, CODE DATED & BRANDED “ACCRATRON"

GUARANTEE! "‘TUBE-A-RAMA™ GUARANTEES
COMPLETE SATISFACTION
OR YOUR MONEY BACK!

Our tuhes are fuaranteed against
YEAR.
. YOUR

PRODUCERS OF ACCRATRON

TUBE-A-RAMA~ -~

NATIONWIDE BUILDING HARRISON. NEW JERSEY

April, 1961

defects for o period of 1
the date ©f pPUrChase. , .
IN FIVE {S5) DAYS!

YEAR!

all operating
starting _Irom
MONEY BACK

TUBE CADDY
WiTH BUILT-IN
TUBE CHECKER

servigeman s
Holds up to

necher, bull it
::‘-2ec.$d'dy. 1s eashest 10 W

¥.0.8.
Harrson, N.J-
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TV PICTURE TUBES

AT LOWEST PRICES

l ALL ALUMINIZED GLASS TYPES

Price Price __Price
Tuh! With Ol Tube wllh old Tube Wwith Old
Tube pe ube e Tube
lDBP‘ 7.9% 176JP4 ll.50 21CEPa  21.00
12LP4 5.95 17CDP4 11.50 21CxP4  15.75
14AJP4 14.00 17CK Ca BZ/ 21DEP4 21.00

ATP4  14.00 BRPY  17.00 210FP4 21
14B £ CP4 170LP4  17.00 210LP4  21.00

10.00 17K RP4 12.50 21D05P4 21
l4HP4 11.00 17L vP3 12.50 Z1EP4 14.25%
14QP43 11.00 L70P4 11.50 21FP4 14.50
I4RPa 11.00 20C DP4 13.50 21 WP4 16.00
14w ZP4 11.00 20H MP4 14.50 21xpP4 16.50
L4XP. 11.60 21AC B8S/ 21YP4 16.00
16DP4 12.00 AaMP4_ 15.75 21ZP4 15.50
16K RP4 9.95 21AL,ATP4 24C VP4 23.50
I 16LP4 12.50 16.75 24AEP4  24.50
lSYPd 9,95 21AU AVP‘ 24AHP4  26.50
BWP. 12.00 15. 240P4 4.50
lTA‘I’/AVPd 21AWP4 1S, 15 27EP4 39.95
12.50 z:nrpc 16.7 27RP4 39.95
178P4 9.95 CcBP4 275P4 40.95

12UP4 12.00 16GP4 14.50 19AP4 16.00
16AP4 13.50 17CP4 17.00 21AP4 19.75%
1GEP4 14.00 l;GP‘ 17.50 5
1

I
|
I
I
TP4 7.60 l
|
I
|
I
i

| TEST rue:s
8Xpe 18 16.07
| 1 year wnrrnmy
Prices Inclu Lthe retura ol 40 acceptahle sbmllar tnhe
ulhl-r‘ v anufactured fiom
l ri~ and materiale
le\ulnn: 1] 1 un are 1 new,
ALL B CHICAGH, II.LI.\lll\Z Deposit
l e i n rFeturned, re-
fun 25 % deposit re
qui ~hipments. Old tubes miust he
retu repraid. Tubees shippe «l R.il Fxpress,
Shipped nnl\ to Cantinental 1.5, and Canada.
1 RITE FoR COMPLETE Uit

—PICTURE TUBEOUTLET—

1933 MILWAUKREE AVE,, CHICADD 19, ILLINOIE
Blakens X-T048

Adjusting Transmitters
(Continned from puge 45)

TOP

SILICON RECTIFIER

FROM 250 MA TO 6-12-18 & 35 AMP.

FAC‘I’OHV DIRECTY. Exclusive Distributors tor Name
nd. tmmediate Delivery. All Types

750 MA. RECTIFIERS GUAR
input Working Range RMS /ACY Res. or CaP.

PIV ,RMS PIV /AMS PIV 'RMS T PRIV RMS
50 3s

100 /70 200/140 | 300,210
15 ea. -25 ea. 30 ea. | 40 ea.
PIV /RMS PEV/RMS |  PIV/AMS  |” PIV/RMS
400 280 500/350 60077420 7007490
__ A4S ea, .63 ea. 75 ea So_c
“Piv amS | PIV, RMS PIV /RMS |—Fiv
800 560 900,636 | 1004 /700 [ 1 uod/no
+95 ca. 1.15 ea. 1.55 ea. .7
SPECIAL!!!

All Purpose Rectifier 400 piv @ 250ma
-35 ea. 25 for 7.50

DISTRIBUTORS—OEM—EXPORTERS

WRITE QTY PRICES
L] SPI‘.CIALS IDD Dmerem Pres, Res. LW, 1W-2wW
L% . 2% . only $1.70 /¢ NE
@ 100ma selenium ‘Rectitiers & 3
® 100 ASST. RADIO & TV KNOBS Fluh onl $1.00 NEW
All material guaranteed. $2.00 min. order. Orders
F. NYC. Inctude €hceck or money order. Shpg.
charges plus. €.0.D. orders 25% down,

WARREN DIST. CO.

NYC 7, NY 87 Chambers $1. WD 2-5727

BEAT?

FIVE-CORE @ SOLDER

Sold only by Rodio Pocts Distributars.
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aid of an r.f. output indicator is quite
similar to that described previously.
The coupling is increased to a point at
which an output indication can be ob-
tained. The antenna trimmer is adjusted
for maximum reading on the r.f. indi-
cator. The plate tank is then tuned for
a plate current dip {minimum). Coup-
ling is increased until maximum r.f. out-
put is indicated. It should be noted that
maximum r.f. output does not neces-
sarily follow maximum coupling but
may occur at some point below maxi-
mum coupling. The coils are over-cou-
pled when the antenna trimmer cannot
be peaked {assuming that the antenna
can be peaked at reduced coupling). It
should also be noted that in some trans-
mitters maximum power output occurs
at some value less than maximum rated
plate current. Under no circumstances
should the transmitter be operated with
higher than maximum rated-power
amplifier plate current. According to
FCC regulations, the power input should
not exceed the rated value for a particu-
lar transmitter by more than 107..

A final frequency check is now advis-
able. In the case of the 25 to 50 mwc.
transmitter just described, the fre-
quency tolerance is 0.0027-. Make cer-
tain that the frequency meter that you
use has an accuracy substantially better
than this figure. Use the crystal oscil-
lator trimmer capacitor to set the trans-
mitter on its exact assigned frequency.

Modulation

In the previous paragraphs we dis-
cussed the proper tuning of the 1.f. sec-
tion of the transmitter, the special care
required to provide the proper power in-
put, and the correct operating wave-
lengths. The third factor with which the
FCC is greatly concerned is the maodula-
tion level. The modulation level of the
Motorole transmitter is a function of
the operation of the transmitter's lim-
iter circuit and the setting of the IDC
control. This control regulates the am-
plitude of the modulating signal sup-
plied to the grid of the phase modulator.

The function of the clipper stage is to
“clip"” off the sharp audio peaks that
rise above the general level of the audio
frequencies. The clipper, however, must
not clip too sharply or distortion of the
voice frequencies will result and spuri-
ous frequency components may be radi-
ated by the transmitter. If the IDC
control is set too high too much audio
will be fed to the modulator, conse-
quently there will be too severe clipping
of the voice signals and possibly distor-
tion. If the IDC control is set too low
there will be insufiicient audio power for
proper modulation.

In summary, the over-all objectives of
the adjustment of transmitter modula-
tion is to keep the transmission within
the frequency deviation limits required
by the FCC, to obtain efficient peak
clipping to prevent overmodulation, and
at the same time to maintain a reason-
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ably high average modulation percent-
age.

Checking Frequency Deviation

An oscilloscope is most useful in the
adjustment of modulation because it
permits visual observation of peak clip-
ping and the audio signal before clip-
ping.

To check actual signal frequency devi-
ation of the transmitter under broad-
casting conditions an FM deviation
meter can bhe used. An FM deviation
meter is an FM receiver that is accu-
rately tuned to the transmitting fre-
quency, and contains a calibrated meter
that reads peak detector-voltage out-
put. As will be recalled, a fixed fre-
quency, i.e.. an unmodulated FM carrier
signal produces no output voltage at an
FM detector. Detector output voltage
is developed only when the FM signal
deviates from its base frequency. By
proper design, it is possible to calibrate
the forementioned output meter so that
it reads directly in kc. deviation. Fig. 3
is a functional block diagram of this
type of deviation meter while Fig. 4 is
the circuit diagram of the transistor-
ized peak-reading voltmeter used in the
Gertsch deviation meter.

The Gertsch Peak Modulation Devia-
tion Meter, Model DM-3, illustrated in
Fig. 5, is typical of deviation meters of
this type. This is the way it may be used.

The meter (antenna connected) is
turned on and set to transmitter fre-
quency. The switch to the left of the
meter is turned to the position marked
“Limiter Current.” The transmitter is
turned on and keyed, that is to say, the
aress-to-talk button is depressed, but no
sound is applied to the mike. The trans-
mitter now produces a fixed signal. The
meter needle should now be exactly on
5—"Limiter Current”’ position. If not,
move the deviation meter closer or
farther away from the transmitting an-
tenna.

The left-hand switch is now turned to
“Frequency Set.” The meter needle
should remain exactly at the same point.
If the needle is above or below 5 on the
meter, the frequency control on the
local oscillator (not the transmitter)
should bhe adjusted until the needle is on
5. The left-hand switch is now moved to
“Zero.” The zero-set control to the right
of the meter is used to set the needle to
zero. The “Deviation Range” toggle
switch is sel to the desired range,

With the transmitter still keyed, the
microphone is excited with audio of
good amplitude. (A healthy, sustained
“Ahhh” will do it.) Now, while “ahh-
ing.” the IDC control is adjusted until
the desired deviation is secured. This
figure will be indicated on the meter
scale directly in kilocycles.

It should be noted that the FCC has
ruled that all new mobile equipment be
limited to “narrow-band” transmission,
which ts = 5 ke. of the assigned fre-
quency. Existing equipment may be
operaled at the bandwidth that was
originally granted. However, should a
new frequency be desired, or should a
new license be required, the new nar-
row-band rule must be obeyed. 5o
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Making Electronic Colors
(Continned from puge 43)

determine the relative intensities with
which the correspondingly struck
“dots” of phosphor will glow. White
light is produced by a correctly propor-
tioned mixture of red, blue. and green
licht. As shown in Fig. 1 (lower, right-
hand corner), this means that all three
guns are “on” for white.

Fig. 1 will serve to identify the color
blocks that make up the cover back-
ground. It also gives some idea as to
which primaries are used to obtain
hasic color combinations. In each color
block, the guns that must be “on” to
obta‘n that color are indicated by white
circles. However, there is no indication
of the relative beam intensity required
from the “on” guns. The importance of
intensity can be demonstrated in the
following way: To represent a neufral
shade of gray, the relutive intensity of
each gun with respect to the others
would be the same as it is for white,
with all three guns on. However, the
absolute intensity of all guns would be
reduced, in the same proportion. Fi-
nally, if all guns are cut off, we have
the absence of light. This is black, as
shown in the lower, left-hand corner of
Fig. 1. The guns that must he “on” or
off” for other colors shown on the cover
are also indicated here.

Unless the naked eve is extremely

close to the viewing screen of the pic-
ture tube. it cannot see the individual
color dots; the latter tend rather to
blend together to produce the effects
desired. A notion of their size can be
obtained by noting that there are ap-
proximately 1 million individual phos-
phor dots serving as colored-light
sources on the face of the current color
CRT, the 21CYP22A—about 333,000
dots for each primary.

The generator being used by the tech-
nician on the cover, shown more clearly
in Fig. 3, has already been identified as
the RCA WR-64A. It is a crystal-con-
trolled source that combines the func-
tions of a color-bar generator with
those of a dot-and-cross-hatch gener-
ator. Dot and cross-hatch outputs pro-
vide monochrome patterns that are
important in making critical conver-
gence adjustments on color sets (see
“Color TV Service Today,” page 29).
but are also useful for linearity adjust-
ment on all types of TV receivers.

The color-signal output consists of
ten separately identified and accuratety
controlled color bars, ranging from yel-
low-orange on the extreme left and pro-
ceeding through orange, red, magenta.
reddish-blue, blue, greenish-blue, cyan.
bluish-green, and green at the extreme
right. The man on the cover is getting
correct color balance, but the receiver
is adjusted for somewhat excessive
width. As a result, he is pushing color
bars at either extreme of the display
off the sides of the CRT screen. 30~

QUICKLY CUT HOLES

in metal, plastics,

hard rubber...

ROUND EQUARE HEY et

BE B ¢
O ‘EE‘ 5
GREENLEE CHASSIS PUNCHES

Make smooth, accurate
openings in 1}4 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.

b ..

GREENLEE .
-

GREENLEE TOOL CO.
1916Columbia Ave., Rockford, lllinols

VIKING

Anyone can operate—license
issued by the FCC on request

flip of a switch.

Avgiloble from authorized Johnson

&

A% E. F. JOHNSON COMPANY

“More than Citizens’ Radio”...

a complete, fully engineered “industrial-type’ transceiver!

from

® Complete 23 channel Citizens’ Bond coverage—choose 1 of any 5 chonnels by the

® Maximum legal power—excellent range —meets all FCC requirements.
@ Excellen? receiver sensitivity and selectivity—full fidelity voice reproduction.

"More than just 2-way Citizens' Radio equipment”—the Yiking “Messenger’ will deliver
the finest performance of any equipment available in the field. Designed throughout for 10
watt power level—limited to 5 watts for Citizens' Radio. Easy to install anywhere in your
home, business location, car, truck or boat . . . offers many unique features found only on
more expensive cammunications systems. Built-in Squelch, Automgtic Yolume Control, and
Automatic Noise limiter. Compact, modern styling—only 5%" high, 7" wide, and 11 %"
deep. Complete with tubes, push-to-talk microphone, and crystals for one channel.

Efecironic or Morine Disiributors. Instollation

and service coast-to-coast ot oft Generol Electric Communications Service Stations.

- — ! i =
Pyl Ny )_ A
I e e sE--:u_u 7 .~
Farming, Boat-to-beat or Your own Construction or
delivery or ship-to-shore personal or »off-the.-road"
e fleet operation communication family use equipment

April, 1961
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2510 10th Ave. S.W. * Waoseca, Minnesota

o Please rush me your full coler brochure describ-
ing the Yiking “'Messenger’’ Citizens’ Transceiver,

NAME
ADDRESS.
CIHTY.
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S FREE Catalog

Of The WORLD’'S
FINEST GOV'T

SURPLUS ELECTRONIC BARGAINS

BC-923
FM RECEIVER
27-38.9 MC

Four pre.set channels or con-

tinrous tuning; one micro-

;DII sensnlw"y. power output
w

cal si:nal

r: 50
1115 x 634 x 125,37, W,
Ibs. (simdfar to BC.683
:ec only better) Price:

age
Size:

Spare tubes, fuses & lamps ftor HBC.923—one of each
type tube um 55 00 when pur¢hased with Receiver:
o!horm-n

64 D'N D —12 vott F/BC-923—NEW: $6.95
BC-GDC! M RED —20—27.9 MC.....Re-New: $16.95

BC-683 FM REC.—27—39.1 MC.....Re-New: $34.95
uc‘soas Fgl Vrnsm(r. 20-27.9 MC: s.0n

5 05
AC POWER SUPPLY — F,BC.603-683 — oumut 220
VDC 80 ma & 24 val 2 amps. Transformer & Tub
lyne. Chassis not hot., Mounts on rear Plug of nc-so:-

683. Can be adapted to other lh-celvc-u
KAIT: S1o00 oo, L, WIRE sl .95
a8c-620 BC-659 PE-120
$12.95 4.95 -
RE.NEW RE.NEW RE-NEW
BC.620 FM ReC.-Trnsmtr.
2v 10 27.9 MC. .. oo Re.New: $12.un
ac-659 FM Rec..Trnsmtr
21—39 M CI T I E R TR Re-New: 14,95
PE-120 Power Supl B8C-659 or 8C-620;
wlth Vibrator lor 12 ant operation. Re- Nc\-. 7.85
aa.a1 Bias battery tor BC.659.620.. ...

4.03
AN-29 Telescoping Antenna F/BC.689, 2.03
AN-45 Telescoping Antenna F/BC-620 1.85

Address Dept. EW o Al
Prices F.0.8.. Lima, Ohio.
$5.00 Minimum Order. 25%
Deposit on all C.0.D."s

PURCHASING
A HI-Fi
SYSTEM?

TIME PAYMENTS AVAILABLE
Up to 2 yeors to pay!

Jim Lonsing®
Send Us

Your List Of | s
Components
For A
Package
Quotation

Janszen © Jensen
YOU CAN BUY

Wharfedale
USL Citizxen Bond
WITH CONFIDENCE

Gonsete Hallicrofrer
Texus Crystals
Concertone o Viking
Bell @ G.E.
Weathers
Harmon—Kordon
Eico @ Pilot
Sherwood*

ESL

S
Quod Ampl-Spkrs*
Dual Changer
Bogen e Leak
Dynakit e Fisher
H. H. Scott
Thorens™
TEC. Transistor Amps

DeWal
AT AIREX §up"“°pe
. . L
All merchandise is C‘I'.:‘l.n::?.m
brand new, factory Wollensok
fresh & guaranteed. Gorrard @ Norelco
Miracord
Free Mi-Fi Cotalog Gloser«Steers
Rek-O-Kut
Components
Tandberg*
Fairchild ® Conrac

Pickering @ Gray

RADIO| %
Magnecord”
Rockford Cabinets

CORPORATICN | A" 5ai Traer®

85-R Cortlandt St., N.Y, 7, WO 4-1820
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RADIO SALES
2133 ELIDA RD. - P.O. Box 1105 - LIMA, OHIO

FM RECEIVER
R-48 A/TRC-8

FM RADIO RECEIVER R.4BA TRC.8—O0esigned for high
fidelity FM ven‘m on, this sct has variabie frenuen:y
:ontrol from 230 to 250 MC 230 60

. MAlso has squelch 3
circuit with ady., tunsy
test  switch < [
speaker, Vol. control,
coaxial antenna input,
& headset jack. Size:

RECEIVERS:

JARC-5 nEctlv:n—lfm In 530 Ko,

BC 456 RECEIVER—3 to 6 A ... ... .95
NAVY ARB/CRV 4615!—11»(; m 1HI30 K¢ 18.95
R-77 JARC-3 AM REC. —luu ta 156 MO 14.98
BC.733 Lotatizer REC.—10R.I—1 100 4.9
R.‘JARR-Z RE! CEI E“—xl() to HIO l\l
2HO L 2HROMEC L. Re.New: 6.85
a 206 Bracon Receiver—
200 to 400 Ko L e New: 2.95
BC 1652 RECEIVER— 10 6 MC—Lew |)\n LU 19,95

TRANSMITTERS:

2.1 MC
MC

V.67 JARE.3 TRANS.—100 ta 158 MC. ..

TELEPHONES, HEADSETS MICS., Ete.:

TS-9 Handset............... sed: 82 ﬂo—New $ 3.93
TS-13 Handset, w/PL-55 & PL 68 2,95 -N: 3
T-17 Microphone .New 9%
EE-8 Field Telephone., Und 51"’ 95— Recond.: 16.95
BD-71 Switchboard—6 Line 514, 95~ New: 2195
RM.29 Control Unit. Nev SG 95 wnhndsel

RM-52 Control Unit (Pnuh Found.) U: $1.95—N:

H.16/U Headset—8000 obm. . ........ N 20
HS-33 Headser—300 ohm. 'R 5495—New. 7.95
SEND FOR FREE CATALOG!

MOVING?

Make sure you notify our subscrip-
tion department about any change of
address. Be sure to include your postal
zone number as well as both old and
new addresses. Please allow four weeks'
time for processing.

ELECTRONICS WORLD

434 South Wabash Avenue
Chicago 5, lllinois

Watch R W “Monthly Specials’

s, 2 1$14.95

DM-34 Dynamotor 12v. New ., ........ $2-95
20.375 e oW $4.95
DM-3S Dynamotor 12 v. New ........ 5795
COLLINS ARC-2 Transceiver 2

Acquisition Cost $2250.00. Shl ssg 50
Weight 100 ibs. WHILE THEY STI. .

All items F.O.B. Chicago or Los Angeles

Send Money Order or Check with order.
Write for Flyer—LOADS OF BARGAINS!

R W ELECTRONICS

2430 S. MICHIGAN AVENUE DEPT. N,
Phona: CAlumet 5-1281 CHICIGO 16, ILL.

A NOTE TO THE HI-FI BUYER
AIR MAIL us your requirements for
on IMMEDIATE LOWEST PRICE QUOTATION

Components, Topes ond Recorders
SHIPPED PROMPTLY AT LOWEST PRICES

WRITE TODAY FOR FREE CATALOG
AuDlo 190-W Lexington Ave.

UNLIMITED New York 16 N. Y,
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Service
Notes

RCA TV: REMOTE PROBLEMS

RCA sends these tips along. CTP7A
remote receiver: motor reverse relay
chatters when actuated. Try connecting
a .01-xf., 500-volt capacitor between
terminal 1 of the motor reverse relay
(K1001) and terminal 2 of the channel
relay (K1003). See Figs. 1A and 1B.

CTP7A and CTP9A are remote-con-
trol receivers used in black-and-white
and color-TV sets. When the TV re-
ceiver changes stations in response to a
remote-control signal calling for a

o
ey

——wMTBLE
oy
e,

100t

AN
|V %’"
J?{g e

. n1oe1 i‘ 5
- —
A
L14%
[
Fig. 1 {(8)

change in volume, or responds in some
other erratic and incorrect way, the
cause of the trouble may be that the
relay contacts are faulty. Actual relay
rontact is made by small points that
are welded to the leaves of the relays.
When these points loosen or separate
from the leaf of the switch, erratic sig-
nal response results.

CTP7, 8 and 9; the remote control
will actuate the receiver only when
brought close to the TV receiver. This
may be due to a loose tube shield on
the 12AX7 (V1001) used in the remote-
control receiver. When this shield is im-
properly grounded, it picks up random
signals and noise causing a high bias

ELECTRONICS WORLD
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level which, of course, reduces the re-
mote-control receiver sensitivity.

When the channel selector on a re-
motely controlled receiver is jammed,
do not try to force the selector free or
damage may result. Jamming may have
been caused by the station selector hav-
ing moved of its own accord into the
engaged position. This may have hap-
pened during shipment or storage when |
the receiver was placed on its side. To
clear, use the remote contro! to actuate
the motor and disengage the shaft from
the gear box.

G-E: NO REMOTE CONTROL
No change in volume Jevel in response
to control signal. Check possibility of

cLIP
] / 7\
&:m SOLDER
RATCHE T y/
WHEEL i

FLEXIBLE
ACTUATOR ARM

’g’*
o Fig. 2
the stepping relay in the remote re-
ceiver being stuck. To do this it is neces-
sary to open the remote receiver chassis
and inspect the relay and its ratchet
wheel. If the flexible arm (Fig. 2) is
jammed, move it gently back to its
normal position. To prevent this trouble
from repeating. solder a small clip on
the arm as indicated in Fig. 2. Later |
runs of these sets have this modification
incorporated.
DELCO AUTO RADIO

1959 Pontiac PB; low volume motor-
boating at low end of the volume control
setting, or set may motorhoat only when
operated on a battery supply. Try a new
12DS7 tube, and then tiry a new electro-
lytic by simply shunting the new ca-
pacitor across the old.

ADMIRAL: TONE IMPROVEMENT

The tone quality of the Admiral tran-
sistor clock radio using the 851A chassis
can bhe improved with two simple modi-
fications. Resistor R., 6800 ohms, is re-
duced in value by shunting it with a %-
watt 27,000-ohm resistor. K., goes from
the center tap of the output side of the
push-pull driver transformer (tap 35) to
the battery side of the input winding of
the same transformer (tap 2). The push-
pull audio output transistors, @; and Q.
are separated by cutting the metal foil
on the board with a razor. The two leads
coming from R.. and R.. have to be un-

o7
Fig. 3
R26
|
S o THIS.
e
LEAD
R25
%Aon
o 3
27K
G 2w,
-] Q8

soldered, and then reconnected to their
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New Products
for CB-Amateur
and Communications

NEW S.W. RECEIVER
Heullicrufters Co.. 4401 W. Fifth Ave.,
Chicago 24, Ill. has announced jts Model

|
|
I

S-120, a new short-wave receiver fea-
turing three antennas, an adjustable
b.f.o. on the front panel. and compact.
slim-line styling. The set includes a
built-in ferrite loop antenna for the
standard broadcast band, and a collaps-
ible whip antenna for s.w., as well as
the normal connections for an external
wire antenna. Its three s.w. bands cover
the range from 1600 ke. to 30 me.

Controls include : band selector, main
tuning, bandspread tuning, standby/re-
ceive, b.l.o./selectivity. a.c. on/off and
volume. According to the company, the
S-120 is a “step-up version” of the man-
ufacturer's Model S-38E., still in produc-
tion.

MOBILE RECEIVER

Autovox Corp. of Americe, 250 W. 57
St., New York 19, N.Y. has introduced
the “Transmobil,” an 8-transistor re-
ceiver for standard broadcasts and in-
ternational short-wave bands.

The set can be used in cars, boats, in
the home, or as a portable. It may be
operated from an engine battery—&6 or
12 volts—or on four regular or mercury
penlite cells. Engineered in Europe, the
set is claimed to be a “truly universal
radio."”

MINIATURE TRANSCEIVERS

Seiscor Div.. Scismograph Scrvice
Corp., Box 1590, Tulsa, Oklahoma has
introduced two transistorized transceiv-
ers for use on CB frequencies. One is the
"“Telepath” Model PM-A, which uses a
combination speaker/microphone, tele-
scoping antenna, and weighs only 12'%4
ounces with standard 9-volt battery. Its
range is given as 1% mile or better. de-
pending on the sun'ounding area. Stand-
ard units operate on a frequency of
27.085 mc. Other frequencies between
27 me. and 27.253 me. are also available.

The second of the new units is the
“Telepath” Model SC-A, a portable min-
iature base-station transceiver, said to
make a perfect mate for the pocket-

www americanradiohistorv. com

model PM-A as well as for other “Tele-
path” industrial two-way models. The
SC-A has a range of one mile or better.
Choice of power supply is optional in-
cluding a variety of batteries, line volt-
age, or low d.c. supplies. The transmit-
ter has a full 100 mw. input to the r.f.
amplifier.

The unit is available for operation on
any single channel between 20-55 mc.,
with no license required for 27-mc. oper-
ation when the attached telescoping an-
tenna is used. The receiver is a crystal-
controlied type with a built-in PM
speaker. For more information, contact
the manufacturer.

NEW CB UNITS

Lufuyette Radio, 165-08 Liberty Ave.,
Jamaica 33, N.Y. has announced two
new Citizens Band transceivers. Shown
here is Model HE-20, described as a
“no compromise’” unit. Featured are a
S5-watt-input crystal-controlted trans-
mitter and a superheteradyne receiver.
The transmitter may be operated on any
four of 23 channels; the receiver has
four crystal-controlled channels and is
tunable over all 23 channels. with a

,.__-._,.___._

sensmvnty of 1 pv. The unit has a built-
in squelch and series-gate noise limiter,
An “S” meter, switched, measures in-
coming signal strength and final ampli-
fier wattage. Push-to-talk operation is
used.

A more economical model is the HE-
29, a portable set with a range from 1.3
to 7 miles, depending on terrain and
conditions. This pocket-size instrument
uses two controls, a telescoping antenna,
and a built-in speaker that doubles as a
microphone when transmitting.

HAM POWER SUPPLY

Heath Co., Benton Harbor, Mich, has
introduced its new Model HP-20 power
supply which furnishes filament, plate.
and bias voltages for converting Hcath-
kit “Comanche” and “Cheyenne” or
other mobile amateur gear to fixed sta-
tion operation. The HP-20 delivers 6.3
volts a.c. at 8 amps. or 12.6 volts a.c. at
4 amps for filaments; and 120 watt
ICAS d.c. plate power of 500 volis d.c. at

ELECTRONICS WORLD
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SEND FOR FREE TROUBLE SHOOTER
‘GUIDE AND NEW TUBE & PARTS CATALOG

 RAD-TEL TUBE CO.

QUANTITY USERS e MACHINE OPERATORS
e MANUFACTURERS e EXPORTERS

HUGE STOCKS !!
OVER 175 TYPES SPECIALLY PRICED!

All tubes fully Guaranteed — Brand New!
MINIMUM ORDER .., 500 PER TYPE ... NO ASSORTMENT
write, Wire, Types Needed:get our Law “Large Quantity” price

55 CHAMBERS STREET, NEWARK 5, N. ).

TERMS: 25% deposit must accompany all orders, balance COD. Orders under $5: add $1
handlimg charge plus postage. Orders over $5: plus postage. Approx. 8 tubes per 1 Ib. Subject
to prior sale. No COD's outside cantinental USA.
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ENJOY THE
ETHEREAL MUSIC
of the

THEREMIN
Kits...only $49.95

Play the THEREMIN without
touching {t—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, ithe maost
modern of musleal Instruments

Kit features quality i com
ponents and appearance. Parts made
by  well - known manufacturers
I'owered by a single small 6 volt
baltery. Solid hardwood cabinet
with walnut finish, Size: 2214" x

6™ x 3%". Antennas of so0lid
aluminnm, polished and anodized
gold. Pitch range: 5 octaves Can
be used as a sound source with any
hi-fl system

Your THEREMIN

is casily assembled from illustrated
directions. Also included are sug
gestions on playing

This transistorized
THEREMEN  kit, featured @ AMO
in the Jan. 1961 issue of — (=
this magazine, is only |'E-.___
$49.95 plus shipping costs — | © T T g
for 9 lbs. Send check or
money order to

R.A. MODG CO., BOX 263, ITHACA, N. Y.
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200 ma., or 600 volts d.c. at 150 ma. and
300 volts .c. at 100 ma. A separate bias
supply furnishes 130 volts d.c. at 30 ma,

Designed to be built in one evening,
the HP-20 kit can power SSB and c¢.w.
transmitters requiring fixed bias for
linear stages or grid-lock keving, The
a.c. ripple is said to be less than 1 per-
cent.

TWO-WAY BUSINESS RADIO
Hammarlund  Manufucturing  Co.,
Iic., 460 W, 34 St., New York 1. N.Y. has
announced what it calls the first, full-
powered, business two-way radio sys-
tem in a low-cost, versatile unit. Com-

pletely self-contained. the “Oufercom™
is a transceiver {or usc on 6- or 12-volts
d.c. or 117-volts a.c.

The same basic unit may be switehed
around, from vehicle-to-vehicle or ve-
hicle-to-oflice by minor re-connections
made by the user. Complete details are
available from the manufacturer.

CB TOWER ANTENNA

Marlk Mobile. Inc.. 6441 \W. Fargo
Ave., Skokie, Ill. has introduced its
Model C.8.]M.-11 antenna, designed ex-
clusively for 27-me. class D Citizens
Band commercial system applications.
It is said to enable the licensee to gain
substantially greater and more reliable
coverage while complying fully with
FCC regulations.

The new antenna is designed for con-
venient side-mounting on existing or
proposed TV, broadcast, or communica-
tions towers. It may be used in a single-
bay or in stacked versions. Full infor-
mation is available from the manu-
facturer,

CB RADIOPHONE

Rictherford Eleetronies, 8930 Lind-
blade St., Culver City, Calif. announces
its new Jlodel R-400 Citizens Band
radiophone. The receiver features three

stages of amplification. automatic noise
limiting, and adjustable squeleh., The
transmitter and receiver use six erystal-
controlled channels, with an iHHuminated
dial indicating which channel is in use.

www americanradiohistorv. com

A removable microphone with press-to-
talk switch operates the transmitter.

The set may be operated from 6- or
12-volts d.c. or 117-volts a.c.

METER FOR CB USE

Crown Electrie Produets Co.. P.O. Box
171, Orange. N.J. has announced a new
“power output and modulation indi-
cator” for use with Citizens Band trans-
mitters.

Two models are available. One, the
Model LS, gives the user a continuous
indication of his set's power output and
modulation. The other, Model TS, is
similar except that it is used to check
the set without its being on the air. The
Model TS comes with a 50-ohm built-in
dummy antenna. An  accessory test
cable, for connecting the set to the test
meter, is also available.

FM MOBILE FILTERS

Collins Radio Co.. Western Div,, 2700
W. Olive Ave., Burbank. Calif. has an-
nounced two new mechanical filters de-
signed for FM mobile radio equipment.
One. the Model F455YA-120, has a 453
ke. center frequency and a passband of
12 ke. With it, FM mobile reecivers can
be designed to maich systems using
the =5 ke. transmitter deviation speci-
fied under the FCC split-channel ruling.

The other filter, Model F453Y A-320,
has a 32-ke. bandpass and is suited for
wideband mobile equipment applica-
fions.

AIRCRAFT COMMUNICATOR
Gonset Div.. Youny Spring & Wire
Corp.. Burbank, Calif, has announced
a new communications unit designed for
use by airport ground vehicles, flying

schools, fixed-base operators. and in
Unicom applications. It offers relatively
high power output for two-way com-
munications in the 108- 1o 136-mc. air-
craf{t band in & completely self-con-
tained package.

Designated Model G-150, it is avail-
able in 6-. 12-, or 28-volt d.c. or 117-volt
a.c. versions. Transmit and receive fre-
quencies are crvstal-controlled. No ex-
ternal tuning is required. Complete
technical data is availuble from the
manufacturer.

COMPACT CB TRANSCEIVER

Sonur Rudio Corp., 3030 W, 21 St..
Brooklyn 24, N.Y. has introduced a
compact, battery-operated CB  trans-
cciver that may be held in the hand.

Named the “Sonarcom.” the two-wayv
sct uses a crystal-controlled transmitter
and receiver and has been designed to
suit the industrial market where two-
way communication can lacilitate the

ELECTRONICS WORLD
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GOLDMINE!

40 ALL-NEW PROJECTS! 20
DATA CHARTS
& TABLES! ALL IN THE 1961

ELECTRONIC
EXPERIMENTER’S
HANDBOOK

H you're an etectronics hobbyist, you'll
welcome the 1961 ELECTRONIC EXPERLI-
MENTER'S HANDBOOK. It's packed with
over 40 all-new projects you c¢an build
yourself, plus more than 20 informa-
tion-packed charts and tables on
circuits, resistors, transformers,
capacitors, ham and citizens band

radio, sound levels, and much

more!
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1 Park Avenue
| New York 16, K. Y. |
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| 10¢ to cover mailing and handling charges. (Canada |
| and Foreign $1.25 plus 10¢ postage.)
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control of material handling. transpor-
tation, warehousing, and other applica-
tions.

Employing cight transistors and one
diode, the set is said to operate over
100 hours on inexpensive leak-proof bat-
teries. The receiver can he tuned to cach
of 22 channels by a single switch. Range
is given as over 2 miles on land and con-
siderably more when used over water.

“ON CALL" SYSTEM

General Eleetvie Company's Com-
munication Produets Dept., Lynchburg.
Via. reports that a base-station trans-
ceiver, linked by a network of personal
portahle receivers, has helped personnel
at Ormond Beach Hospital, Florida to
make hetter use of their "on-call” time
and still maintain instant contact with
the hospital.

Personnel carry the lightweight voice
communications receivers which receive
messages [rom the transceiver at the
hospital. To return the call, the staff
member then telephones in, although
staff physicians have standard (wo-way
sets installed in their cars. The same
hospital hase-station transmitler is used
for the vehicular network. —30—

PHOTO CREDITS
Page Credit

29, 30, 31, 43, 76 (top)
Radio Corporation of America

44 . e Meotorola Inc.
(a5 ata0a0000adanas Gertsch Products, Inc.
62, 63, 64 . .. AiResearch Mfg, Co. of Arizona
76 (center) .. ... Westinghouse Electric Corp.
76 (bottom left) ........ Phileco Corporation
76 (bottem righl) Bell Telephone Laboratories
77{(tap) vovivninnnn, Hughes Aircraft Co.
77 (center left) . ... ITT Federal Labaratories
77 (center right) ......... Collins Radio Co.
77 (bottom) ........... Western Electric Ca.
7 Harman-Kardon
P4(top) .. ... Channel Master Carp.
94 (bottom) . ......... .0 Pickering
P Electronic lnstrument Co,

s
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TV signals get

STRONG

with new all-AC
Winegard wBc-4X
signal booster

spirii-gurd |
R I

woebna WY

Here’s a sure, easy way to
deliver better TV reception
to your customers — sell them
a Winegard WBC-4X Signal
Booster. Get new distance,
cut snow, get more picture
contrast. Winegard WBC-
4X has one tube, 4 sets of
no-strip lead-in terminals,
on-off switch, antenna dis-
connect plug. Runs 1 —4 sets.
It’s all AC-no “hot” chas-
sis. Only $27.50list. Ask your
distributor or write for tech-
nical bulletin.

@ Everything from

9 onlenna to set

Winegard

ANTENNA SYSTEMS
3003-4 Scotten, Burlington, lowa
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ELECTRONICS MARKET PLACE

RATE: 60¢ per word. Minimum 10 words. June issue closes April 3rd. Send order and remittance to: ELECTRONICS WORLD, One Park Ave., N. Y. C. 16, N. Y.

RADIO ENGINEERING
& INSTRUCTION

ELECTRONICS! Associate degree--29 months. Techni-
cians, field engineers, specialists i1n communications,
missiles, computers, radar. automation. Start Septem-
ber, February. Valparaiso Technical Institute, Dept. N,
Valparaiso, Indiana,

ENGINEERING_Education for the Space Age. Northrop
Institute of Technology is a privately endowed, non-
profit college of engineering offerning a complele Bach-
elor of Science Degiee 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 catalog—no ob-
ligation. Northrop Institute of Technology, 1183 West
Arbor Vitae Street, Inglewood 1, Cahfornia.

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog free. (Courses
Bought.) Lee Mountain, Pisgah, Alabama.

BARGAIN List Technical Publications and Magazine;
Box 124, Shrewsbury, New Jersey.

"R_epair TV'S. Complete Course $10.00 Certificate,
Guaranieed. Bacone, Portageville, Mo."

HIGHLY Effective Home.Study Review For FCC Com-
mercial, Phone Exams. Free Literature. Wallace Cook
(EG4) Box 10634, Jackson 9, Miss.

:DRAW,' understand Schematics, Blueprints. Send
$2.00. Prior 23-09 169th Street, Whitestone 57, New
York.

FOR SALE

BALANCE Your Stereo From Across The Room—How it
sounds where you sit—that’s what counts! Remote
volume and balance control works with any system
using separate preamplifier and power amphfier or
any tape deck with cathode follower outputs. Small
control (5 x 3 x 2 inchest can be placed as far as 30
feet away. $19.95 in walnut or mahogany housing.
$15.95 in metal. Sun Radio Service, 320 Chestnut
Street, Kearny. New Jersey WY 1-0564.

TV Tuners—Rebuilt or Exchanged $9.95 complete—
all types—fast, guaranteed service. Send tuner with
all parts to: L. A. Tuner Exchange, 4611 Wwest Jeifer-
son Blvd., Los Angeles 16, California.

TUBES—TV, Radio, Transmitting And Industrial Types
At Sensibly Low Piices. New, Guaranteed, 1st Qual-
ity, Top Name Brands Only. Write For Free Calalog
or Call WAlker 5-7000. Bairy Electronics Corp., 51
Broadway, New York 12N, N. Y.

SOMETHING for sale? Place a classified ad in this
section. Low-cost, fast results. It's easy.

DIAGRAMS 1or repainng radios, Television $2.00. Give
make, model, Diagram Service, Box 672-E, Hartford 1,
Conn

GOVERNMENT Surplus Receivers, Transmitters, Sn_oop-
erscopes, Parabolic Reflectors, Picture Catalog 10¢.
Meshr)a, Maiden 48, tass.

RACIO & TV Tubes at Manufacturer’s prices! 100%
Guaranteed! Brand New! No re-brands or pulls!
United Radio, Box 1000-W, Newark, N. J.

AUTO Radio Distributor Selling Servicing Becker
Blaupunkt, FM-AM, other European, American Sets.
Save 30% . Square Electronics, 150-60 Northern
Blvd., Flushing, N. Y.

GOVERNMENT Sells Surplus: — Electronics; Oscillo-
scopes; Transceivers; Test Equipment; Radar; Sonar;
Walkie-Talkie; Boats: Jeeps: Aircrafts; Misc.—Send
for “'U.S. Depot Directory & Piocedures'—$1.00—
Brody, Box 425(RT), Nanuet, New York.

INFRA-Red!! Snooperscopes, Optics, Lamps, Parts.
World's largest stock Infra.-red components. Write for
Free Infra-red Catalog. McNeal Electnc & Equipment,
Dept. EW-3, 4736 Olive. St. Louis 8, Mo.

SYLVANIA Diodes—1 N 34 A. List price 70¢. Qur price
10 for $1; 100 for $9; 1000 for $80. Perfect condition.
Money back guarantee. Shipped postpaid. Send cash,
check or money order. Master Electronics, 161 High
St.. Boston, Mass.

USED operating condition, ASD self service tube test-
ers: Model 340 $20.00. Model 1000 $25.00. Data.
United Electronics, Bex 3836, Tutsa, Ckia.

April, 1961

COMPLETE Parts For The B € 6383 and 603 Rec's Tubes
and Manuals. Send 10¢ For Parts Listed. Also new
and used Rec's 28 to 40 MC 12 or 110 Voits or 33 to
47 MC. Murray Bros. Short Wave Radio, 12 Adams
Street, Charlestown 29, Mass.

WRITE Martin Lincom, Etectronics World, 1 Park Ave-
aue, New York 16, N. Y. for information on how to
place a classified ad in this section.

RADIO Television Servicemen. . , . A nes concept in
electronic parts and eguipment supply. Get lowest
dealer prices on nationally advertised products. No
minimum quantities. Write for details, KPC Dept. E,
Box 235, Westfield, N.J.

BUY-Sell-Trade Cameras, Lenses, Telesco_pes, Amateur
Radio Equipment, Denson Electronics, Box 585, Rock-
ville, Conn,

PROFESSIONAL Electronic Projects-—Organs, Timers—,
Computers, Industrial, etc.—S1 up. List Free. Parks,
Box 1665 Lake City, Seattle 55, Wash.

FREE: 1961 catalogs for newest, best electronic bar-
gans available. Stereo, hi-fi, ham_radjo, 1000 other
items. Alce Electronics, Lawrence 7, Mass.

SAVE on Citizens_Radie . . . Full Dealer Discounts.
Write: Promotion Engineering. Waseca, Minnesota.

GOVERNMENT Surplus Receivers, Transmitters, Test
Equipment, QOriginal Size Schematics For Repairing,
Converting, $1.00 Each. Give Model, Free List, Bill Slep
Company, Drawer 178EW, Ellenton, Florica.

WANTED

TRIGGER-W9IV). We Buy Short-Wave Ham & Citizens
Receivers. Transmitters For Cash. 7361 W. North Ave.
River Forest, IIl. Chicago * TUxedo 9-6429. Mon-Fri.
12N-9PM, Sat. 9AM-SPM.

QUICKSILVER, Platinum. Silver, Gold. Gres Analyzed.
Free Circular. Mercury Terminal, Norwood, Massa-
chusetts.

CASH Paid! Sell your surplus electronic tubes. Want
unused, Clean radic and TV receiving, transmitting
special purpose, Magnetrons, Klystrons, broadcast
types. \Yant military and commercial lab test equip-
ment sucn as G.R.H.P., AN UPM prefix. Also want
commercial Ham Receivers and Transmitters. For a
Fair Deal write; Barry Electronics Corp., 512 Broad-
way, New York 12, N Y. (Walker 5-7000).

(NVENTIONS Wanted for immediate promotion! Pat.
ented, unpatented. Qutright cash; royalties! Casco,
Dept. BB Mills Building. Washington 6, D.C.

WANT to buy good equipment and accessories? Place
a low-cost classified ad in this space.

1 RCA Type WR33 or WR8G Television Calibrator.
Popular Electromics, Box 106, One Park Avenue, New
York 16, N. Y.

HIGH-FIDELITY

OISGUSTED with "Hi* Hi-Fi Prices? Unusual 0is-
counts On Your High Fidelity Regquirements. Write.
Key Electronics. 120 Liberty St., New York 6, N. Y.
Cloverdale 8-4288.

RECORDERS, Comp(ﬁnts._ Free wholesale catalogue.
Carston 123-R, East 88. N.Y.C. 28.

PROMPT Delivery. We Will Not Be Undersoid. Ampli-
tiers. Tape Recorders. Tuners, Etc. No Catalogs. Air
Mail Quotes. Compare. L. M. Brown Sales Corp., Dept.
W, 239 E. 24 St., N. Y. 10, N. Y.

PRICES? The Best! Factory-sealed Hi-Fi Componenm
Yes' Send for free catalog. Audion, 25T Oxford Road,
Massapequa. M.Y.

SOUNDTASTIC! That's what our customers are saying
upen receiving our prices on our latest High Fidehty
Stereo and Monaural, amplifiers, tuners, turntables.
speakers, tape recorders. kits. All brand new with
factory guarantee. Individual quotations only. No
catalogues. Audic World, 2037 Coney Island Avenue,
Brooklyn 23, New York. Dept. HR

OVER 245,000 buyers and sellers will read your ad
when placed in this space. It costs only b0¢ per
w:(;d: minimum of 10 words including your name and
address.

www.americanradiohistorv.com

TAPE & RECORDERS

DON'T Buy Hi-Fi components, kits, tape, tape record-
ers until you get our low, low return mail quotes. ""We
Guarantee Not To Be Undersold.” Wholesale catalog
free. Ri-Fidelity Center, 1797NC First Avenue, New
York 28, N.Y. - )

AMPEX, Concertone, Magnecord, Presto, Bogen, Tand-
berg, Pentron, Sherwood, Rek-O-Kut, $cott, Shure, Dy-
nakit, others, Trades. Boynton Studio, Dept. RT, 1D
Pennsylvania Ave., Tuckahoe, N. Y.

SELF.Hypnosis tape. New! Free literature. AMcKinIeAy-
Smith Co., Dept. T6, Box 3038, San Bernardino, Calif.
TAPE Recorders, HI-FI Components. Sleep Learming
Kits, Tapes. Unusual Values. Free Catalog. Dressner
69-02R 174 St., Flushing 65. N. Y.

RENT Sterec Tapes—over 2,000 Different—all major
labels—free catalog. Stereo-Parti, B811-G, Centinela
Ave., Inglewood 3, California.

REPAIRS & |
SERVICING
|

DIFFICULT product, circuitry design engineering, En-
capsulations, Detail your problem. Farris, Williams-
bury, New Mexico.

BOOKS

BOOKS-—AIl 10¢, 2000 titles, all subjects, catalog free.
Cosmae, Clayton, Ga.

SHOPPING GUIDE
Classified

A HANDY GUIOE TO PRODUCTS, NOT NECESSARILY
ELECTRONIC, BUT OF WIDE GENERAL INTEREST.

PHOTOGRAPHY—FILM,
EQUIPMENT, SERVICES

OPTICAL—Science—Math Bargains—Request Free Giant
Catalog ‘'C)’'—144 pages—Astronomical Telescopes,
Microscopes, tenses, Binoculars, Kits. Parts. Amazing
war surplus bargains. Edmund Scientific Co., Bar-
rington, New lersey. -
FREE! New 1961 Catalog of all Photographic Books
Available. For your copy, send Postcard with Name
and Address to Catalog. Popular Photography Book
Service. One Park Avenue, New York 16, N.Y.

STAMPS & COINS

COIN Collectors Largest Newspaper., Twice Monthly,
Sample 25¢, $2.00 yearly, Numismatic News, 232
Water Street, lola, Wis.

TERRIFIC Stamp Bargain! Israel—lIceland—Vatican As-
sortment—plus exotic triangle set—aiso of fabulous
British Colonial Accumulation—Plus large stamp book
—~All four free—Send 10¢ to cover postage. Empire
Stamp Corp.. Dept. Z2, Toronto, Canada.

HELP WANTED

HIGH Paying Jobs in Foreign Lands! Send $2.00 for
complete scoop! Foreign Opportunities, Box 172, Co-
lumbus 16, Ohio.
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EARN Extra money seliing advertising book matches.
Free Samples furnished. Matchcorp, Dept. MOD-41,
Chicago 32, 111

WRITE Martin Lincoln, Electronics World, 1 Park Ave-
nue, New York 16, N.Y. for Information on how to place
a classitied ad in this section

WANTEG One Ham in every slale willing to invest ||

8 hours total time against a one year commission. For I

details, write-—The ) & M Company, Box 8, Stratford,
Conn

BUSINESS OPPORTUNITIES

MAKE $25-$50 Week. clipping newspaper items for
publishers. Some clippings worth $5.00 each. Par-
ticulars tree. Nationai, 81.0G, Knickerbocker Station
New York.

| Want A Man who wants a business of his own. | will
train you, supply the equipment. give you credit, help
you get rolling. This 18 not a risky-get-rich-quick
scheme. It is a legitimate business, an exclusive pro-
tected franchise, proved successful hundreds
throughout the country. Write for an interview. Marion
wade. 2117 North Wayne, Dept. 24Mm, Chicagoe 14,
Hanois

MISCELLANEOUS

'WINEMAKING “Beer, Ale." Strongest methods
lustrated. $2.20. Eaton Bookstore (Supplies), Box
1242.X. Santa Rosa, Califorma.

SOMEONE “‘borrowing'™ your personal copy of Elec-
tronics World each month? You ocugh! to be taking
advantage of Electronics world convenient re-sale
plan. Sell copies in your store perform a good
service for your customers with ne risk involved.
For details, write: Direct Sales Department. Elec-
tronics world, Dne Park Avenue, New York 16, New
York.

BUILD THE
BEST HI-FI

&
save V3 with@j K

Modei HFT94 AM Tuner

Model HFT90 FM Tuner

AM TUNER HFT94

Kit $39.95 wired $65.95
INCLUDES COVER & FET

e monaural AM reception, and/or
« STEREQ AM-FM reception with matching
EICO FM Tuner HFT90 or eguivalent

NO technical experience is necessary. Each
EICO kit comes complete with easy step-
by-step instructions and picture diagrams

plus exclusive LIFETIME guarantee for
service adjustment.

Come in for a no-obligation demonstration.

NOW AVAILABLE AT

RADIO (0.

913 ARCH ST., PHILADELPHIA, PA.
201 CALHOUN S$T., TRENTON, N. J.
219 LANDIS AVE., VINELAND, N. J.
1122 FRENCH ST., WILMINGTON, DEL.
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A GIANT RADIO HIGHWAY
IS PERFECTED FOR TELEPHONY

A radio relay system operating at 6 billion cycles per second and able to
transmit 11,000 voices on a single beam of microwaves—several times as
many as any previous system—has been developed at Bell Laboratories.
Utilizing the assigned frequency band with unprecedented efficiency, this
new, heavy-traffic system was made possible by the development and
application of new technology by Bell Laboratories engineers and scientists.

For example, they arranged for the waves in adjacent channels to be
polarized 90 degrees apart, thus cutting down interference between
channels and permitting the transmission of many more telephone con-
versations in the same frequency space. They developed ferrite isolators
to suppress interfering wave reflections in the waveguide circuits; and
a new traveling wave tube that has ten times the power handling capacity
of previous amplifiers and provides uniform and almost distortionless
amplification of FM signals. They devised and applied a new high-speed

diode switching system which instantly switches service to a protection
channel when trouble threatens.

To transmit and receive the waves, the engineers applied their in-
vention, the horn-reflector antenna. Elsewhere, this versatile antenna
type is brilliantly aiding space communication research in the recep-
tion of radio signals from satellites. For radio relay, a single
horn-reflector antenna can efficiently handle both polarizations of
the 6000 megacycle waves of the new system; at the same time it
can handle 4000 and 11,000 megacycle waves used for existing

radio relay systems. Thus it enables all three systems to share
economically the same radio towers and routes.

Produced by the Bell System’s manufacturing unit, Western
Electric, the new system is now in operation between Denver
and Salt Lake City, and will gradually be extended from coast
to coast. This new advance in radio technology is another example

of how Bell Telephone Laboratories works to improve your
Bell communication servid®s.

BELL TELEPHONE LABORATORIES

World center of comrunications research and development
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How do your
customers rate you?

Your neputatxon is based largely on what happens after you leave the scene
of each service call. For this reason the name on the tubes you install makes
a world of difference. RCA tubes are designed and manufactured to assure
customer confidence in you as well as in RCA.

RCA tube quality is your best insurance against call-backs due to
premature tube failure.

RCA tube performance puts your workmanship in the best light and
protects it through rigid quality control.

RCA'’s trademark symbolizes a name and reputation customers have re-
spected for decades.

Your customers know that those red-white-and-black RCA tube cartons in
your tube caddy represent the most trusted name in electronics. Remember,
customer confidence is the cornerstone of your business. SIGN OF A SERVICE JOB WELL DONE

To protect your service reputation before, during and after every service
call, make sure your next tube order specifies... RCA TUBES.

RCA ELECTRON TUBE DIVISION, HARRISON, N. J.

‘m "The Most Trusted Name i Electronics

/' RADIO CORPORATION OF AMERICA

‘~._'®
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