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Amperex” iubes

are making music in the
world’s finest STERESO
systems. . .

AMPEREX ‘preferred’ tube types have proven
themselves in the world's finest monophonic ampli-
fiers. Now AMPEREX is paving the way with tubes
for the world’s finest Stereophonic systems. Devel-
oped in the research laboratories of Philips of the
Netherlands, and applications-engineered by
Amperex for the American electronics industry, these
ultra-advanced tubes have proven their reliability and
unique design advantages in late model amplifiers
and tuners of the world’s leading high fidelity manu-
facturers. Sold by franchised dealers everywhere . ..
available for off-the-shelf deliveries in any guantity.

Detailed data and applications engineering assist-
ance available from Semiconductor and Special
Purpose Tube Division, Amperex Electronic Corp.,
230 Dufiy Avenue, Hicksville, Long Island, N. Y.

‘fl‘

.
K 1‘33' s
QL2

5 ask Amperex
TSN

about hi=fi tubas for hi-fi stereo clrcuitry

POWER AMPLIFIER TYPES

BCA7/EL34 - Exceptionally linear, high-power out-
put pentode with low-voitage drive requirements.
Up to 100 watts in push-pull.

EL84/6BAS—Unique AF power pentode combining
high gain and linearity with 9-pin miniature con-
struction. Up to 17 watts in push-pull.

EL86/6CWS—Low voltage, high current version of

the type EL84/6BQS. Up to 20 watts in push-pull.
ECLB2/6BMB — Triade-pentode. Up to 8 watts in
push-pull.

UCLB2/508MB—Serles string (100 ma. 50v) version
of ECLEZ/6BMB.

PCL82/16A8—Series string (300 ma. 16v) version
of ECL82/6BM3.

VOLTAGE AMPLIFIER TYPES

£F86/6267—High-galn pentode with exceptionally
low hum, noise and microphonics.® Particularly
suitabte for pre-amplifier and input stages. Similar
to the 2739 and the 5879.
ECC81/12AT7~Medium-gain dual triode with low
hum, noise and microphonics. Replaces the 12AT7
without circuit changes.

ECC82/12AUT—Low-gain dual triode with low hum,

noise and microphonics. Replaces the 128U7 with-
out circuit changes.

ECC83/12AX7—High-gain dual triode with [ow hum,
noise and microphonics. Replaces the 12AX7 with-
out circuit changes.

ECF80/6BLS — High-gain triode-pentode with tow
hum, noise and microphonics.

RF AMPLIFIER TYPES

6DJ8/ECCB8—Frame grid, sharp cut-off twin triode.
Particularly suitable for cascede circulls, RF & IF
amplifiers, mixer & phase inverter stages. Fea-
tures high transconductance and low noise.
*GESE--Similar to 6DJ8/ECCB8. Has remote cut-off
characteristics.

*GER5—Frame grid shielded triode with remote cut-
off characteristics. Suitable for RF amplifiers in
TV & FM tuners. Features high transconductance

and low noise.

TECC85/6ARE —High gain dual tricde for FM tuners
with shield between sections for reducing pscil-
lator radiation.

EBF89/6DC8—Duo diode-pentode with remote cut-
off characteristics. Suitable for RF & IF ampllfiers.

ECF80/6BL8—HIgh gain triode-pentode for RF am-
plifiets.

RECTIFIER TYPES

EZ80/6V4 — Indirectly heated, full-wave rectifier
wilh 6.3 v, 0.6 amp. heater, 90 ma. output capac-
fty and 9-pin miniature construction.
EZ81/6AC4 — Indirectly heated, fuli-wave rectifier
with 6.3 v, 1 amp heater, 150 ma. cutput capacity
and 9-pin miniature construction.

GZ34/5AR4 — Indirectly heated, full-wave rectifier
with 5 v, 1.9 amp heater and 250 ma. output
capacity, Octal base. Replaces the 504G without
circuit changes with the advantage of lower
{ube voltage drop because of the unipotential
cathode.

EME4/6FGE—Indicating pattern is a varying length
bar. For use in broadcast receivers and tape

recorders.

IN542—Matched pair. Replaces 6ALS in FM de-
tector circuits,

Also Available: INDICATOR TUBE TYPES

DM70/1M3—Subminiature type with '‘exclamation
mark'’ indicating pattern. Features low filament
consumption {25 ma.).

GERMANIUM DIODES

1NBTA—High RF rectification efficiency diade. Suit-
able for AM detector circuits.

www americanradiohistorv com

#300, 450 & 600 mao series string versions available.
$300, 150 & 100 mo series string versions available.
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YOU BUILD
Broadcasting

Transmitter

As part of N.R.I. Communi-
cations Course vou huild this
low power Transmitter: use
it to learn metheds required
of eommercial broadeasting
operators, Lrain

for FCC

license

-

YOU BUILD Vacuum
Tube Voltmeter

Use it to get practical experience. earn {
extra cash fixing neighbors’ set=in spare
1ime. gain knowledge to help vou wark
in Radio. Television. Color TV. With
N.R.L. training vou work on circuits
common to both Radio and T'V. Equip-
ment vou build “brings to life” things
vou leam in N.R.l’s easv-to-under-
stand lessans. 64 page Catalog FREE,
shows all equipment you get.

1

i 1-—————————————_.——-—-—

I of practical experience.

Learn RADIU
TELEVISION

by Practicing at Home

| YOU BUILD
I Signal
| Generator

N.R.T. sends kits of parts §§
to build this Signal Gen- —
erator. You get practical
experience, conduct tests o
compensate Radio [requency amplifiers,
l practice aligning a typieal 1.F. video ampli-
l fier 1n TV cireuit, muany other experiments.

YOU BUILD AC-DC
| Superhet Receiver

I N.R.l. servicing training
supplies all parts. every-
thing is yours to keep. |

| Nothing takes the place

You get actual servieing
experience by practicing
with this modern receiver;
you learn-by-deing.

NEED FOR TECHNICIANS INCREASING

Chuef Engineer

am Chief Enginee
of Station KGCU in
Mandan, D. | also
have my own spare time
busginess servicing high
frequeney two-way ¢om-

2 million sets in cars and -

sets mean big money for trained Radio-TV

Fast Growing Field Offers Good Pay, Bright Future

Todm s OPPORTUNITY field is Radio-Televi-
{ sion. Over 125 million home Radios plus 30

and ¢an do. So plan now to get into Radio-TV.
Keep vour job while training with N.R.1. You

learn at home in your spare time. N.R.L.

oldest and largest home study Radio-TV School

10.000.000 Television

munications svstems.”
R. BARNETT. Bis-
marek, North Dakota.
Paid for
Instruments

I am doing verv well
in spare time TV and
Radio. Sometimes have
three TV jobs waiting
and also fix car Radios
for parages. I paid for
instruments out of earn-
ings.” G. F. SEAMAN,
New York, N. Y.

Has Own

TV Business

“We have an appliance
store with our Radio
and TV servicing, and
get TV repairs. During
my Army service, NRI
training helped get me
a top rated job.”” W. M.
WEIDNER, Fairfax,
South Daketa.

FLtcfno_Nlcs WORLD is publizhed mont nly we ZIA-avie Publishing Company. Wiltlam M. Zif, Chairman of the Boapd 104014
Jars peoslage at Chicago, Jllinois, B
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Technicians. More than 4,000 Radio and TV
Broadcasting stations offer interesting and im-
portant pesitions for technicians. operators.
Color television. portable TV sets, Hi-Fi, other
developments assure future growth.

1t's the trained man who gets ahead. The fellow
who uses his spare time to develop knowledgze and
skill zets the Letter jab, drives a better car. lives
in a better home. is respected for what he knows

Send for
LESSON

Our methods have proved successful for more
than 40 vears, provide practical experience.
Soon after enrolling, many N.R.1.studentsstart
to earn $10, $15 a week extra in spare time
fixing sets. Many open their own full time
Radio-TV shops after getting N.R.I. Diploma.
Find out more. Mail Coupon. Cost is low. terms
easy: includes all equipment. Address: National
RadioInstitute, Dept. 9EE, Washington 16, D. C.

NATIONAL RADIO INSTITUTE

Dept. 9€E, Washington 16, D. C. I
Mail me Sample Lesson and 64-Page Catalog,
FREE. (NoSalesmanwill call. Please write plainly.)

and CATALOG

Y1 I R — Age_—- |
Addresse — — — —— |
Available under 'f o g — Zone—_State ———n

G.l. Bills

ACCREDIT[D MEMBER, NATIONAL HOME STUDY CDUNCI_'

Hd K, Waliasn Ave. Uhicae Secnhd-

- o
lllf‘(‘ Department. Otiwa 1! af imad-class m 5IDB$CR|P1ION R}ITES oy yuear U. N, and pos nuus i ans, and
R VR American Umon € .mlrlw 1] I other lore.gn coumtries $0.00.

&
-
E
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JOB THAT PA

« TELEVISION-RADIO-ELECTRONI

Many DeVry-trained men who now hold good jobs paying real money were once looking
for opportunity, yet wondering if they needed advanced schooling, special experience, or
higher math. They clipped a DeVry Tech coupon, mailed it in—and were pleasantly SUR-
PRISED! Now they work in one of today’s fastest-growing fields — TELEVISION-RADIO-
ELECTRONICS. Many have their own profitable service shops. DeVry Tech’s “Learn-by-Seeing,’’
Learn-by-Reading,” “Learn-by-Doing” training made the difference! You, too, may train at
home the DeVry Tech way with wonderful, helpful movies, clear texts and valuable home
laboratory equipment—or in our well-equipped Chicago or Toronto Training Centers.

Now something NEW* has been added to help you learn more by “doing.” You can choose
to build and keep your own tap quality 6-speaker STEREOPHONIC SOUND SYSTEM that will
provide thrilling enjoyment for years to come. Plans are furnished so that you can also
build your own speaker cabinets—or we can tell you where to buy them. DeVry Tech’s
specially designed Stereo System includes:

* Turntable with Stereo cartridge e Stereo Amplifier

® Stereo Pre-Amplifier ¢ 2 Cross-Over Networks

¢ Six Speakers: two 12-in., two 8-in., two 3-in.

sk X g When you build your own equipment, you

Ieurn‘ ubou_f the wo'rking parts. You can
Build Your Own e By e i o 1 e
6-Speaker i i
HIGH FIDELITY
STEREOPHONIC
SOUND SYSTEM

.. . another wonderful DeVry advantage

VACUUM TUB
VOLT METER

Special SHORT COURSE in High Fida.liiy Sound
Reproduction including S'ereophon_lc Sys'en!s
olso available. ldeal for hobbyists, music
lovers and thase wanting to ADD to their

incomes,

MANY OPTIONS!

NOW . . . DeVry Tech men can take their choice of any
or all of the quality equipment shown above: The Stereo

By questions
about your
chances for suc-
cess in this field.
*“Electroni¢s and
YOU’ and the re-
markable ""Pocket
Guide to Real Earnings”
(just off the press) are

System . , . the Scope and Meter . . . @ 21.inch TV Set EMPLOYMENT yours without obligotion.

{not pictured) . . . or ALL THREE. But no matter which SERVICE 2 L A — e

way you do it, you get practical home training at its DeVry Tech offers real, r -

best . . . the kind you need to get started in the dawn-to-earth employ- | MAIL TODAY FOR FREE EACTS
L 2 : . ment service to help you

fast-moving Electronics field. Send coupon for details. Fovcrd biaocd’ job ahrer | DeVry Technical Institute

“One of North America’s 3:3:':";_::?', ';n':":"":::"g' | 4141 Belmont Ave., Chicago 41, lIl,, Dept. RN-5-P

s T a1 Foremost Electronics your own servicing busi- | Please give me your two FREE booklets, ‘Pocket Guide to
=4t | Training Centers’ s, Reol Earnings’’ and “Electronics and You,” and iell me how
1k = | to prepore to enter one or more bronches of Electronics.
B | g | h Accredited Member of !
ink ' 2 i} 4 Nationali Home Study Council NAME _ AGE.
- . i1 FLEASE PRINT
STREET _APT.

DeVRY TECHNICAL INSTITUTE B
[0 Check here if subject to militery troining.

I
. T ] DeVry Tech’s Concdian Training Center is located ot
4141 BELMONTY * CHICAGO 41, iLL. » Formerly DeFOREST’S TRAINING, Inc. 2053 626 Roselawn Avenus, Toronto 12, Ontario

May, 1959 5
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Fewer caLL-Backs due to intermittents and
shorts . . . reduced noise and less arcing . . .
these are some of the benefits available to
you now with this ‘““can’t be copied” Sylvania
development.

The Sarong cathode is a completely new
development that transforms conventional
sprayed cathode coating into a thin uniform
film, precision-wrapped and securely bonded,
around each cathode sleeve.

Now in use in nearly 1 million receiving
tubes, Sylvania Sarong is a field-proven devel-

Oonly
Sylvania has
Sarong—

et

the revolutionary new
receiving tube cathode that

means better service profits

opment setting new standards of efficiency and
quality in electron tube performance.

First tubes to incorporate Sarong are tv tuner
types 6BZ7, 6BQ7A, 6BC8 and 6BS8. Eventu-
ally Sarong cathodes will be utilized in the
full line of Sylvania receiving tubes.

Here are some of the reasons why
it will pay you to replace with
Sylvania Sarong cathode tubes:
e Reduced noise . . . uniformity in spacing has re-

sulted in improved noise level up to 0.6 db for
TV frequencies.

¥ SYLVAN IA

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS

ELECTRONICS WORLD

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

Inherent physical superiority of Sylvania’s
exclusive Sarong cathode, right, over a con-
ventional cathode, left, is evident in this
photomicrograph comparison. The texture,

® Less heater-cathode leakage . . . Sarong is flake-
resistant and smooth textured. No stray coating
particles to stick inside cathode.

® Greater tube ruggedness against shock and vibra-
tion because of Sarong’ssuperior coatingadhesion.

® Reduced cathode-grid shorts intermittent short
circuits, and less arcing due to controlled uni-
formity of Sarong thickness. Sarong cathode
coating is held to thickness tolerances five times
closer than conventional sprayed cathode coating.

Sylvania Sarong will help you make better
profits through reductions in call-backs. See
your Sylvania distributor today for the full
story on Sarong —available only from Sylvania.

SyLvANIA ELECTRIC PRODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: P. O. Box 1190, Station “0,” Montreal 9.

May, 1959

thickness, sharp coating edges and overall
uniformity of Sarong represent major im-
provements in the heart of the electron tube
never before achieved in mass production.

Sarong cathodes are
now in use in these
Sylvania tv tuner types.
Eventually all Sylvania
receiving tubes will
contain Sarong cathodes.

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

Lowest priced 750 mil. silicon
rectifier available . . . Ten in
a handy pack—rated at 0.75
amps. dc, 400 P.ILV. ... For

use in radio, television and

g

electronics.

Industry standard top hat

hermetically sealed silicon
rectifier rated at 0.75 amps.
dc, 400 P.L.V.

Send for prices and
complete information

Sarkes Tarzian, Inc.
RECTIFIER DIVISION
DEPT. N-3, 415 N, COLLEGE AVE.
BLOOMINGTON, INDIANA

tIN CANADA: 700 WESTON RD., TORONTO 9
TEL. ROGER 2-7535
EXPORT: AD AURIEMA, INC., NEW YORK CITY

Editor

PROSPERITY AND

HERE is every indication that once

the normally slow summer season is
over the U. S. economy is in for an-
other period of strong and steady
growth. There arc many reasons for
this optimism—reasons based on facts
rather than wishful thinking.

With a projected increasc of better
than 20 billion dollars in personal in-
come for 1960, pcople will have almost
13.5 billion “discretionary” dollars to
spend on new homes, new cars, and
new appliances. During the 1957-58 re-
cession the consumer tightened his
belt, cut his indebtedness, and refrained
from adding to his installment bhill—
but now with old debts out of the way
and a clean slate, the average citizen
is ready., willing, and able to absorb

the consumer goods which will be
pouring from the production lines.
Although unemployment will con-

tinue to plague certain segments of the
industry and some sections of the coun-
try. a seasonal increase in employment
is expected to drop unemployment
from the 1958 recession high of 5.4 mil-
lion to around 3.5 million next year.
Even without full employment, there
will be money to be spent and cus-
tomers to spend it. Who will benefit
most from this “spending spree?™ It
is certain that new homes will be built
in record numbers and new cars will
be snapped up promptly—but of spe-
cial interest to those of us in the radio
and television ficld is the fact that
much of this cash is earmarked for
new appliances of various types.
According to estimates made by
RCA, the electron tube industry which
reached a sales volume of about 800
million dollars last ycar should top 866
million dollars during 1959. Black-and-
white television receivers are expected
to make a strong comeback this year
with color sets gradually gaining a
larger share of the TV market. De-
fense electronics business during 1959
is expected to rise some 14 per-cent
over last yvear's 3.6 billion dollar mark.
Much of the non-military activity in
the electronics field will have a direct
bearing on the prosperity of the serv-
ice industry. More TV receivers, radios,
auto receivers, and hi-fi gear in the
hands of the public means more dol-
lars in the cash registers of the serv-
ice technician. More cash in the
pocket of the consumer mcans larger
sales of “luxury” items and greater
outlays for the installation, mainte-
nance, and repair of such equipment.
Of course all this business activity
implies a degree of inflation that takes
some of the bloom from the hoom. The
same forces that make possible that
extra dollar in the pocket of the cus-

www.americanradiohistorv.com

By W. STOCKLIN

THE TECHNICIAN

tomer will operate in increasing your
costs of doing husiness, The smart
service shop owner will start now to
make plans for spreading the margin
between income and outgo. It won't be
casy—there will be certain items on
which it will be impossible to econo-
mize-—state and city taxes are rising
steadily as hard-pressed governments
scarch for new sources of revenue. re-
placement parts will cost more as the
wage-price spiral indulges in a few
more round trips, the service truck
will cost more to operate as gasoline
taxes rise and maintenance goes up—
but there are places where the belt
may be tightened without functioning
as a tourniquet as well.

A very careful and thoughtful analy-
sis of your entire business operation
would seem to be in order here. Econ-
omies which may seem picayune in
the singular can add up to a tidy sum
if pursued relentlessly and systemati-
cally. How much money a day are you
losing because of sloppy routing of
service calls? Does doubling back,
duplicate coverage of the same routes
by two of your trucks, unnecessary re-
turns to the shop, etc. increase your
gas bill and add to replacement and
repair costs? Does careless unpacking
and storage of replacement parts send
your breakage costs soaring and over-
tax your trash can? Is bench work
performed so hurriedly and so sloppily
that expensive meters have to be “hos-
pitalized” for bent pointers and burned
out parts? Does the lack of accurate.
complete records of expenditures of all
kinds prevent your claiming tax ex-
emptions to which you arc legitimately
entitled? Do obsolete mailing lists
raise your advertising costs far above
the return for such efforts?

Do you buy carefully and thought-
fully the items you really need and
can profitably merchandise in your
particular town or neighborhood or can
any fast-talking salesman “unload” on
you just so you can get rid of him? Do
you order your replacement parts and
tubes in an orderly fashion, placing a
sizable order to take advantage of
quantity discounts and then pay the
bill within the prescribed time to get
the discount offered for ‘‘cash?”

These may all sound like mere
“thumbs in the dike” to hold back the
rising costs of doing business, but
taken together and tollowed up reli-
giously not only will you be able to
keep faith with your customers by
not jacking up your charges but you
yourself will be able to avoid being
sucked into the vortex of the wage-
price spiral and its concomitant infla-
tionary trend. 5
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-y


www.americanradiohistory.com
www.americanradiohistory.com

ALLIED’'S 1959

ii E@@ value-packed 452-page

O ELECTRONIC SUPPLY CATALOG

e T e e ey T ——)

the only COMPLETE guide
to everything in electronics

WORLD'S LARGEST STOCKS

o Latest Stereo Hi-Fi Systems—
Everything in Hi-Fi Components

¢ Money-Saving, Build-Your-Own
KNIGHT-KITS—Latest Models

? , SR i b } ! * Values in Recorders and Supplies
/ : o ¢ Latest Public Address Systems,
. : : ‘ . ; Paging and Intercom Equipment
e ; o Amateur Receivers, Transmitters
: o : 2 and Station Gear
2

e Test & Laboratory Instruments

¢ Specialized Electronic Equipment
for Industrial Application

» TV Tubes, Antennas, Accessories

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

5 e
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Send for ALLIED'S 1959 Catalog—it’s the
leading supply guide—452 pages packed with the

. world’s largest selection of quality electronic
fe aturing: equipment at lowest, money-saving prices.
MONEY-SAVING Knight-KitS: Finest electronic Get every buying advantage at ALLIED: fastest
equipment in moncy-saving kit form. Complete selection of shipment, expert personal help, lowest prices,
latest IHi-Fi amplifier, tuner and speaker kits (new Stereo i 3

» units); Hobbyist kits; Test Instruments and Amateur kits. guaranteed satisfaction...
KNIGHT-KITS are an exclusive ALLIED product.

HI-FI! STEREO! Sce the world’s largest selection of quality send for the leading
Hi-Fi music systems and famous name components, First . .

’ with the latest in STEREO! Save on ALLIED-recommended electronic supply guide

complete systems. Own the best in Hi-Fi for less!

ALLIED RADIO CORP,, Dept, 1-E9

L ]

z

o 100 N. Western Ave., Chicagoe 80, Ill, ]

[ ]

EASY PAY TERMS: Only 109, down: available on 5 [1Send FREE 452-Page 1959 ALLIED Catalog o
orders of $20 or more. Fast handling-—no red tape. : :
L ) L[]

* Name — ¢

ALLIED RADIO . .
L) L[]

— T! ¢ Address = kK
m =——== our 38th yeor . .
L] .

World’s Largest Electronic Supply House s City Zone State____ -

May, 1959
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Today's FP is available in the
improved “‘red top’’ design
with new positive leakproof
seal that ends the possibility
of leakage. A new patented
spring clip mounting gives
improved resistance to shock
and vibration plus improved
heat dissipation.

Prevent “Middle Age” Hum
with Mallory FP’s—the Capacitor with ETCHED CATHODE

the original 85°C capacitor . . . gives you pre-
mium service without premium price.

Why risk annoying filter hum? Always use
Mallory FP capacitors. .. and be sure of life-
long hum-free performance. The etched
cathode FP offers increased cathode surface
that prevents loss of capacitance. What’s
more, you can use the FP with assurance in
today’s tightest, hottest chassis. The FP is

TC Tubulor Electrolytics—now
in handy new twin pack with
the same high quality and
performance characteristics.

P.R.MALLORY & CO. Inc. |

ALLOR

P. . MALLORY & €O.. Inc., INDIANAPOLIS &, INDIANA

RMC Discaps®—Long the
original equipment standard,
now available for replace-
ment in the handy “file card”
five pack.

® Registered trade mark of Radio Materials Company, a division of P. k. Mallory & Co. Inc.

Try the new FP capacitor for yourself. See
how it stops expensive, time-consuming call-
backs. Your Mallory distributor has them

... see him today.

Mallory GEMS—five tubular
capacitors in easy-to-use dis-
»enser: best bet for outstand-
ing service in buffer, by-pass
or coupling applications.

www.americanradiohistorv.com

$ta-Loc*—New design enables
your distributor to custom-
build the exact replacement
you need in just 30 seconds,
eliminates waiting for out-of-
stock controls.

*Trade Mark

ELECTRONICS WORLD
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Do you WISH you Get

Your First Class Commercial

were EMPLOYED i F.C.C. LICENSE
in ELECTRONICS? QUICKLY !

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

An F.C.C. commmercial (not amatcur) license is your ticket
to higher pay and more interesting employment. This license

CORRESPONDENCE OR RESIDENCE CLASSES

Grantham School of Electronics specializes in F.C.C. license

is Federal Government cvidence of your qualifications in it preparation. Correspondence training is conducted from Washington.
electronics. Employers are eager to hire licensed technicians. & Hollywood. and Seattle: also. resident DAY and EVENING classes
iz.'- are held in all three cities. Either way. by correspondence or in resi

WHICH LICENSE FOR WHICH JOB? '::t‘ dent classes, we train you quickly and well.

The THIRD CLASS radiotelephone license is of value ,@e,
primarily in that it qualifies you to take ihe second class XY W - R —
examination. The scope of authority covered by a third class f"“ s;;\\}g\\\‘ N X
license is extremely limited 7 4 = T

The SECOND CLASS radiotelephone license qualifics ;0] . This booklet

You to install, maintain and operate most all radiotelephone &4

equipment except commercial broadcast station equipment. Lol N FR EE |
The FIRST CLASS radio telephone license qualifies you d D , *

to install, maintain and operate every type of radiotelephone T

equipment (except amateur) including all radio and tele- X

vision stations in the United States, its territories and pos-

sessions. This is the highest class of radiotelephone license

available.

aal DN

N
N W W SO

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

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 ctass 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 Kirchhoff's
Laws. Alternating Current. Frequency and Wave-
length, Inductance, Capacitance. Impedance. Reso-
nance. Vacuum Tubes. Transistors. Basic Principles
of Amplification. Classes of Amplifiers. Oscillators.

HERE'S PROOF ... s
that Grantham students prepare for F.C.C. examinations in a
minimum of time. Here is a list of a few of our recent graduates,
the class of license they got, and how long it took them

License Weeks

Power Supplies. AM Transmitters and Receivers. FM Roy E. Alexander, Pikeville, Kentucky 1st 12
Transmitters and Receivers. Antennas and Trans- Robert ! Conley, 129 W. 46th St. New York 36, N. Y. 15t 14
mission Lines, Mecasuring Instruments, FCC Rules W. R. Smith, 1335 E. 8th St Long Beach, Calif. 15t 12
and Regulations. and extensive theory and mathe- Howard E. Martz, 301 S. Penn. St., Fairmount, Ind. 15t 24
matical calculations associated with all the above John W. Dempsey, Box 55, Rising Sun, Md. Ist 12
subjects explained simply and in detail. Donald H. Ford, Hyannis RD, Barnstable, Mass. Ist 12
Richard J. Falk, 2303 Holman St., Bremerton, Wash. 1st 22

OUR GUARANTEE Denson D. McNully, 1117 N, Houston St., Amarillo, Texas 1st 9
If you should fail the F. C. C. exam after finishing our larpes D. Hough, 400 §. Church St., East Troy, Wisc. 1st 12
Ddie B. Perry, Jr., Rt. =3, Zehulen, N.C. 1st 12

Coursc. we guarantee to give additional training at NO

ADDITIONAL COST. Read details in our free booklet. Milton C. Gee, Rt. =1, Washington, N. J. cxsk 1st n

Grantham School of Electronics

4
L/

1505 N. western Ave.
Hollywood 27, Calif.
(Phone: HO 7-7727)

Hollywood Division

821-19th. NwW 1505 N. Western 408 Marion
— Washington *  Hollywood * Seattle
Gentlemen:
Please send me your free booklet telling how | can get my com-
mercial F.C.C. license quickly. | understand there is no obligation
and no salesman will call.

821-19th Street, N.W
Washington 6, D.C
(Phone: ST 3-3614)

Washington Division

408 Marion Street

Seattle Division Seattle 4, Wash. Name Age.
(Phove: MA 2-7227) P
<N . City State
; MMM SN | . meresed i ) Hone Suey, 0 teitrt Gvir_ 9.8 |
May, 1959 11
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Use Delco Radio
Service Parts!

e

Part No. 7270804 —output transformer
vsed in the new Delco Portoble Car Radio.

Your Delco Radio Electronic Parts Distributor carries

the complete line, giving vou fast, dependable service on the items
you’ll need for Delco Radio and other radio service work. Delco Radio also
provides:

» Wide selection of special application parts + Effective warranty program
* Complete technical training program ¢ Dealer identification signs

Get the facts today on this truly profitable dealer setup, and grow with General

Motors!
e EIEIY DELCO RADIO
Electronic Distributors ELT“ UMS |£:

associoted with . .. UNITEQ MOTORS SYSTEM

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

IRON CORES

RESISTORS

CAPACITORS

SPEAKERS

VIBRATORS CONTROLS

TRANSISTORS

12 ELECTRONICS WORLD
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MR. ELECTRONICS
If you're willing
to lose your job tomorrow

to a technically-trained man,
turn the page, mister

Many of the men currently on the street are there
for a reason. “As many as 8 out of 10 are dead-
wood,” estimates the chief engineer of a medium-
sized Philadelphia firm; the problem is to find the
live ones. —from ELECTRONICS MAGAZINE

H you're interested in an honest-to-goodness career in the vigor-
ous young electronics industry. here’s how You can step ahead of
job-competition. move up to a better job. earn mor¢ money. AND
BE SURE OF HOLDING YOUR TECHNICAL JOB. EVEN
WHEN THE “DEADWOOD™ IS BFING CILEANED OUT.

The “how™ is advanced. professional home study training in
Electronic Engineering Technology including AUTOMATION,
INSTRUMENTATION, INDUSTRIAL EI ECTRONICS,
AERONAUTICAL FLECTRONICS. GUIDED MISSILES,
SERVOMECHANISMS, COMPUTERS. ASTRONAUTICS,
TELEMETERING. COMMUNICATIONS. MANUFACTUR-
ING. TEI EVISION, BROADCASTING. You don’t have to be a
college graduate. You do have to be willing to study—at home.
You can do it while holding down a full-
time job. Thousands have. Since 1927 CREI
has provided alert young men with the tech-
nical knowledge that leads to more respon-

Look at this partial listing of organizations that recommend CREI
training for their own personnel: United Air Lines, Canadian
Broadcasting Corp.. Trans-Canada Airlines, Douglas Aircraft Co.,
The Martin Co.. Columbia Broadcasting System. All-American
Cables and Radio. Inc.. Gates Radio Co.. Canadair Ltd.. Federal
Electric Corp., and U.S. Information Agency (Voice of America).

What’s the next step? Certainly get more inforimation than we
can cram inlo one page. Fill omt and mail the coupon bhelow to-
day, or write Capitol Radio Enginecring Institute, Dept. 115F,
3224 16th St.. NW., Washington 10. D. C.

CREI ALSO OFFERS RESIDENCE TRAINING at the same
high technical level in Washington. ID. C. Classes start at regular
intervals. Qualified residence school graduates ecarn degree,
“Associate in Applied Science.” You can qualify for CREl home
study training if you have had electronic education. or experience
in electronics—and realize the nced of a high level technical
knowledge to make good in the better e¢lectronic jobs. (Elec-
tronics experience is not required for admission to CREI Resi-
dence School.)

AUTOMATION AND INDUSTRIAL ENGINEERING
TECHNOLOGY

Complete course; covers all phoses of automation. Special emphasis
on theory, functioning, and applications of servemechanisms and com-
puters. Also noteworthy: Lessans on machine control, instrumentation,
data processing, and telemetry. A “must” for engineers and technicians
seeking ta enter this fascinating branch of electronic technology.

) MAIL THIS COUPON FOR FREE BOOKLET!

sibility. more job security, more money. And
CREI has constantly kept pace with the
rapid cxpansion and progress in electronic
achicvement.

Remember this: CREI starts with funda-
mentals and takes you along at your own
speced. You arc not held back by a class,
not pushed to keep up with others. You set
your own pace. CREI instructors guide you
through the lesson material and grade your
written work personally. You master the
fundamentals, then get into more advanced
phases of electronics engineering principles
and practice. Finally you may elect training
in highly specialized principles of clectronic
enginecring technology as applied to guided
missiles, servomechanisms. radar. computers.
telemetering. automation, instrumentation
and other applications.

May, 1959
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. . . . . TO OBTAIN FAST, IMME- |
Capito! Radio Engineering Institute DIATE SERVICE AND 10 |
ECPD Accredited Technical Institute Curricvla ®  Founded 1927 AVOID DELAY IT IS NEC- |
Dept. 115.F, 3224 Sixteenth St., N.W., Washington 10, D.C. ESSARY THAT THE FOL- |
. LOWING INFORMATION BE |
Please send me your course outline and FREE illustrated FILLED IN: I
Booklet “Your Future in the New World of Electronics” . . .
describing opportunities and CREl home study courses in Employed By.............. |
Practical Electronic Engineering Technology. I
CHECK () ‘?:i::;lj;;vo and Computer Engineering 1s Type of Present work...... :
FIELD OF Electronic Engineering Technology
GREATEST Broadcost (AM, FM, TV) Engineering Technology | *rr -t rrrmmrrrressrseees |
INTEREST Television Engineering Technolagy . |
Aeronavutical Electronic Engineering Technology Education: I
3 Automation and Industrial Engineering Technology
Yrs. High School........... |
Name ... it i i Age........ |
Other ..o ne |
LT PP |
. Electronics Experience......
City o e Zone....State........ I
Check: [J Home Study [J Residence School [] Korean Veteran | ...........cccoooiieinn... |
Ju—
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UNBEATABLE!
SPAULDING

“*STRATO-TOWER"”’
FEATURING THE

ALL NEW
SCREW
ANCHOR
BASE

1. No Concrete Necessory

2. Completely Self-Supporting

. Unconditionally Guaranteed
(Bose more satisfactory than
concrete or your money bock)

. Absolutely No Hole To Dig

. Fost Instollation . . . Base in 15 Min,,
Tower in 90 Min. {2 men)

. One Base Fits All Tower Sizes To
48 F1.

. Tower Completely Galvanized

. All Riveted Construction

. Beoded Channel Leg (Will not rust

inside like tubular type towers)

(%)

F

W

o

D00~

No. X40B qcLustraten)

AP LIST S] 07-00

OTHER MODELS FROM 8 FT. TO B4 FT,

V. 5. Potent No. 2806560

How
Tower
Movnts
On
Screw
Anchor
Bose

'oday for complere liter-
oture and details on
where 1o get Spouiding
Stroto.Towers for TV—
Hom—=Civil Defense—
Industriol Communico-
tions

SPMH.NNG PRODUCTS COMPANY

550 West Barner Straet Fronkfor), Indiene

IN CANADA: Delhi Metal Products Co., Delhi, Ontaria
14

OUR “SOUND" CHART
To the Editors:

With reference to your February
issue, we would like you to send us
50 copies of the "Sound” fold-out
page. We are exclusive RCA Indus-
trial Sound Contractors, and these
would be of tremendous value to our
technicians.

ROBERT MARTIN, President
Otto K. Olesen Electronics Inc.
Montebello, California

To the Editors:

We would like to compliment you on
the design chart entitled “Sound” in
your Fehruary issue. This is indeed an
excellent presentation and is especially
helpful in my occupation.

In fact, 1 liked this chart so much
that 1 would like to distribute copies
to my staff. 1 would, therefore, be
most appreciative if you could provide
me with 30 additional copies.

Lesuie C. HEARTZ

Colonel, USAF

Deputy for Communications
& Electronics

United States Air Force
Richards-Gebaur Air Force
Base, Missouri

To the Editors:

Can you tell me what you would
charge for 3000 to 5000 reprints of the
“Sound” gatefold?

HaroLp GLICKMAN
Harold Glickman Advertising
Boston, Massachusctts

We were certainly pleased 1cith the
excellent response that this guatefold
produced. Single copies of the chart
are avatlable at a price of $.15 euch
while « lower cost is available on
quantity orders. Address your inquiry
to the Editorial Depurtment of ELEc-
TRONICS WorLD, One Purk Arenue,
Neiw York 16, New York.—Editors.

* * *
"SPRA-KOAT CIRCUIT COOLER"
To the Editors:

In Mac's Service Shop in your Janu-
ary issue, mention is made of General
Cement’s “Spra-Koat Circuit Cooler.”
1 would like to express deep concern
about the use of this “Freon’ gas. My
trade is refrigeration and 1 have a
strong hasic knowledge of the various
refrigerants that are used. The manu-
facturers of “Freon” give many won-
derful characteristics of this gas as
compared to others used for refrigera-
tion. However, they fail to mention
that when exposed to open flame or
high heat, “Freon” may break down
into toxic gases of chlorine and phos-
gene. Spraying a cloud of gas onto a
hot tube may wreck the envelope and,

www.americanradiohistorv.com

from our Readers

if the serviceman is in a small area. the
toxic gases produced may be very
dangerous.

Also, if the technician is smoking,
this may he disastrous, especially if one
man tries to demonstrate the effect of
a cold north wind on the back of an-
other man’s neck at the same time.

Finally, if the container is inverted.
there is a chance of squirting a stream
of liquid “Freon” which will burn the

skin.
HENRY BoycCeE
San Leandro, California
Although Mac's Service Shop did

point out quite a few of the precuutions
mentioned by Reader Boyce, we for-
warded his letter to General Cement.
They in turn sent it along to Du Pont’s
Freon Products Division. A small por-
tion of their reply is as follows.—
Editors.

Dear Mr. Boyce:

"Your experiences with “Freon” refrig-
erant and the anticipated experience of
someonc using “Freon” from the “Spra-
Koat Circuit Cooler” package are quite
different. It is true that, although the
“Freon” compounds are nonflammable,
practically odorless. and are virtually
nontoxic, they do decompose when
heated to sufficiently high temperature.
In the case of “Freon-12.” the tempera-
ture of decomposition is just slightly
over 1000°F, as shown in the Under-
writers’ Laboratory report attached. It
is true that the portion of “Freon-12"
which is exposed to this temperature or
higher will decompose into halogen
gases, including hydrogen fluoride, hy-
drogen chloride, and slight traces of
phosgene. These gases give ample
warning of their presence bhecause of
their extreme pungent odor. The cir-
cumstances in refrigeration service
work which are most responsible for
producing these halogen products are
the conditions where a halide torch is
used for refrigerant leak detection or
when service lines containing refriger-
ant gas are being soldered or welded.
In this latter condition, I might also
point out that the decomposition prod-
ucts of certain soldering fluxes, lubri-
cant, and miscellaneous materials also
produce unpleasant and sometimes
dangerous-to-inhalation gases. For this
reason, it should be a part of every
refrigeration serviceman’s training
that whenever leak testing or soldering
operations are to he carried out on re-
frigeration equipment, adequate venti-
lation must he supplied.

The situation is quite different when
using the “Spra-Koat Circuit Cooler.”
First of all, the temperature of hot
parts in radio and television equipment

ELECTRONICS WORLD
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Outstanding Hit!
e SAN FRANCISCO and LOS ANGELES HI-FI SHOWS!
= = $3495°

THE FISHER

Combplete Stereo Receiver

NEVER BEFORE IN OUR TWENTY-ONE YEAR HISTORY

Everytbmg You Need has. there been a ‘p1'1b11c reaction so overwhzlming as that
= — lavished on the brilliant FISHER 600 —first presented at the
California high fidelity shows. And there is a reason! The

ON ON E FISHER 600 is the first complete stereophonic receiver—every-

thing you need, on one compact chassis: Sterco FM-AM tuners,

COMPACT CHASSIS! Sterco Master Audio Control, two 20-watt Amplifiers. Simply
connect two speaker systems and a turntable —and you have a

THE FISHER 600 INCLUDES: magnificent stereophonic installation. The tens of thousands of
visitors to our display rooms were uniformly impressed by the

STER Eo sheer beauty, and simplicirv, of this incredibly flexible instru-
FM-AM TUNER ment. They were equally impressed by the demonstrations of

the sensitivity of the FM tuner, which effortlessly brought in
virtually al! of the FM stations serving the area, even though the

STEREO MASTER “600" was being operated at the very center of -he second floor
AUDIO CONTROL of a fourteen story hotel, and at least 150 feet trom the street.
But the performance of Fisher tuners is already legendary. In

TWO 20-WATT the professional and quality field, more people own Fisher

AMPI.' FIERS tuners than all other makes combined!

For the complere story and specifications on the world's first
and finest siereophbonic receiver. please wuriie us today.

Price Stightly Higher in the Far West

FISHER RADIO CORPORATION - 21-38 44TH DRIVE - L. 1. CITY 1, N.Y.

Export: Morhan Exporting Carp., 458 Broodway, New York 13, N, Y.

May, 1959 15
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a quarter-century of PRECISION *know-how

is now yours in

P

C|O]

quality electronic equipment in KIT FORM

FOR:

electronic hobbyists
and amateur radio

hi-fi custom building
and service

science education and
technical schools

industrial testing and
quality control

PPACO is the only line of
test instrument kits engi-
neered and produced
under the auspices of a
leading test equipment
and meter manufacturer.

and, you pay nothing
extra for the convenience
of buying PACO kits di-
rectly from your own
local parts distributor.

COMPARE PACO against
any other kits for per-
formance, appearance,
ruggedness, ease of op-
eration and simplicity of
assembly and wiring.

COMPARE PACO’s su-
perbly detailed, step-by-
step instruction manuals
and giant size wiring dia-
grams, against any you
have ever seen.

SEE HOW PACO sets an
entirely new standard in
electronic instrument kit
design and kit assembly
instruction.

P Avoiloble and on display
ot leading

electronic parts distributors,

P Write for free

descriptive bulletin,

*A DIVISION OF PRECISION APPARATUS COMPANY, INC.
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MODEL B-10

Battery Eliminator Kit

= {ess than 0.3% rippie output
= no external filters required
Kit Net Price: ...... 341
Factory Wired:

MODEL C-20

Res-Cap-Ratin Bridge Kit

= 10 mmfd to 2000 mfd

= 15 ohm to 200 megs

Kit Net Price: .............$20.95
Factory Wired: e 331,50

MODEL G-30

RF Signal Generator Kit

= 160 Kc to 240 Mc in 8 bands
= 120 Mc fundamental output
Kit Net Price: .. : S
Factory Wired: ,

MODEL M-40

High Sensitivity v-0-M Kit

= 20,000 ohms/volt DC

& 10,000 ohms/volt AC

Kit Net Price: _..............531.50
Factory Wired: .______....$37.50

MODEL $-50

5 Catnhode Ray Oscilloscope Kit

o push-pull vertical and
horizontal amplifiers

Kit Net Price: ,

Factory Wired:

Kit Net Price:
Factory Wired: .....

MODEL S-55
Wideband 5 Oscilloscope

¢ response DC to 5 Mc
« push-pull Vand H amplmers

MODEL T-60
Tube Checker Kit
# full free-point lever

selector system

+ built-in roll chart
Kit Net Price: 333 75
Factory Wired:

MODEL T-85
Transistor and Crystal Diode
Tester Kit

= testsIceo,gain, leakage, etc.
& tests both pen-pand n-p- ;types

Kit Net Price: .
Factory Wired:

MODEL V.70
Vacuum Tube Volitmeter Kit
* wide-range

= peak-to-peak

Kit Net Price: ... .$31,50
Factory Wired: ... e $47.50

MODEL Z-80
RF-AF Signal Tracer Kit

# high gain RF and AF amplifier
* visual and audible indicator
Kit Net Price: .........

Factory Wired:

P|A

ol

CO., INC.

70-31 84th Street, Glendale 27, L. 1., New York
Export: 458 B'way, N .Y. 13, U.S.A., Canada: Atias Radio Corp., Toronto 19.

www.americanradiohistorv.com

will not be suflicient to decompose the
“Frcon” during the test procedure.
This is quite different from the in-
stance of the halide torch where the
refrigerant gas is actually passed
through the torch flame. In radio and
TV service operations, the hottest con-
dition in the area would probably be
the hot tip on a soldering iron. In my
opinion, the normal precautions taken
during any soldering operation, wherc
ventilation is available is adequate to
take care of any conccivable use of
“Spra-Koat Circuit Cooler” in the
electronic servicing arca.

You have raised the question of
smoking in the presence of “Freon.”
This is certainly not advisable, but I
would not associate the intermittent
spray of “Freon” on a TV part [or spot
cooling as a condition which should
prohibit smoking in the areca. As a
matter of fact, here again if concentra-
tion of "Freon" is such that smoking
causes decomposition, the smoker ex-
periences a very strong. unpleasant
taste sensation which, long belore it
becomes harmful. will make him stop
smoking. You mention horseplay in
your letter. Of course, any horseplay is
dangerous and unwise. Liquid “Frecon”
sprayed on the skin over a period of
seconds could result in frostbite.

A. H. LawreNxce, Jr.,, Manager
Aerosol Propellent Sales
E. I. Du Pont de Nemours & Co.,
Inc.
Wilmington, Delaware

* * *

TRANSISTORIZED TACHOMETER
To the Kditors:

I have constructed the “Transistor-
ized Tachometer” described in your
January issue exactly as suggested, ex-
cept that T used a 1N1508 Internation-
al MZ 4.7 zener diode in place of the
one suggested.

After placing the unit in service,
however, I observed the meter detlec-
tion varied up to about 40 per-cent as
the temperature increased from about
20°F to 75°F. 1 would appreciate any
suggestions you might have on climi-
nating the temperature effect.

SIDNEY ARNOW
Brooklyn, New York

Some of our readers hare hud diffi-
culty in obtuining « souree of supply
for the zener diade mentioned in the
article. Although the diode originully
specified is listed in Allied Radio's
latest semiconductor directory of in-
stock items, we have learned that
there is some lag in the delivery of
these units from the manufucturer.
We hope this situction is temporary
and that the diode will be more readily
arailable soon. Meuntime, substitu-
tions such us the one suggested vbore
wight be tried. Regurding Reuader
Arnow's temperature problems. here
is what the uuthor says.—Editors.

Dear Mr. Arnow:

The original experimental work on
the tachometer was done in New Eng-
land in late winter. Therefore, the
temperature problems were not en-

ELECTRONICS WORLD
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BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

BETTER.. . Training that is proved and tested
in Resident School shops and
laboratories. by a School that 1s
the OLDEST and LARGEST of
its kind in the world.

MORE COMPLETE.. You learn ALL PHASES of
Television-Radio-Electrouics.
LOWER (OST... Other schools make several courses
out of the material in our ONE
MASTER COURSE . . . and vou
pay more for less training than
you get /n our conrse at ONE
LOW TUITION'!

MAKE MORE MONEY
in TELEVISION

RADIO-ELECTRONICS

You get all information
by mail ... You make
your own decision. .. at
home! NO SALESMAN

WILL CALL

TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar. Government Missile Projects.

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and equipment, trains you in your
spare time at home, for these unlim-
ited opportunities, including many
technical jobs leading to supervisory
DOSitions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
Nartional Schools course includes
thorough Practical training—YOU
LEARN BY DOING! We send you
complete standard equipment of pro-
fessional quality for building various
experimental and test units. You ad-
vance step by step, perform more than
100 experiments, and you build a
complete TV set from the ground up,
that is yours to keep'! A big, new TV
picture tube is included at no extra
charge.

EARN AS YOU LEARN. We'll show you
how to earn extra money right from
the start. Many of our students pay
for their course—and more— while
studying. So can you!

5 RESIDENT TRAINING AT LOS ANGELES

If yau wish to take your training in our Resident
‘School at Los Angeles, the world's TV capital,
start NOW in our big, modern Shops, Labs and
Radio-TV Studias. Here you wark with latest
Electranic equipment - - professionally installed
- « finest, mast complete facilities offered by
any schaaol. Expert, friendly instructars. Personal

attention. Graduate Employment Service. Help

in finding home near schaagl - - and part time
job while you learn. Check box in coupan far
full infarmatian.

LESSONS AND INSTRUCTION MATERIAL ARE
UP.TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson is made easy to understand by
numerous illustrations and diagrams.
All instruction material has been de-
veloped and tested in our own Res:-
dent School Shops, Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . 1t can
mean the difference between SUCCESS
and failure for you'! Send for your
FREE BOOK ''Your Furture in
Television-Radio-Electronics’ and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn’'t cost you anything
to investigate!

YOU GET...

® 19 Big Kits—YOURS TO KEEP!

e Friendly, Instruction and Guidance
® Job Placement Service

® Unlimited Consultation

e Diploma—Recognized by Industry
® EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY
. Television, including Color TV

. Radio AM & FM

. Electronics for Guided Missiles

. Sound Recording and Hi-Fidelity
. FCC License

. Automation and Computers
. Radar & Micro-Waves

. Broadcasting and
Communications

NATIONAL@SCHOOLS(, |

00~ O LN & Ga) P =

GET THE BEMEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for
GI1 Training

WORLD-WIDE TRAINING SINCE 1905

(] MAIL NOW TO
' NATIONAL SCHOOLS, Dept
4000 §. FIGU‘ROA sY. LOS ANGELES 37, CALIF
! Rush free TV-Radio "Opportunity” Book and sample
I tesson. No salesman will call.

RH-59

' NAME. AGE

ADDRESS ==

CITY. ZONE STATE
“ATIONAL SCHOOLS , Chech if interested ONLY in Resldent School 1raim,n1 at Los Angeles

f ‘VUERANS Give date of Dischasge

Los Angeles 37, Cali e

L
-h
I,
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NEW BLONDER-TONGUE
VHF ANTENNA BOOSTER
MODEL AB-2

for clear, sharp TV pictures in
weak signal & fringe areas—more than
10 db gain on all VHF channels ‘ [

$53.95

NEW BLONDER-TONGUE
FM ANTENNA BOOSTER
MODEL AB-FM

for superb FM listening pleasure in
weak signal & fringe areas—more than 16 db
gain over the FM band (88-108 mc)

$53.95

e new frame grid tube provides lowest noise
figure for brilliant reception

® maximum signal-to-noise ratio—ideal for
new receivers

@ remote control via power supply at, or
near receiver

e internal multiplex circuit — single lead line
31 anpe § ' ] ‘ s
carries AC power ‘up’ and signal ‘down T EATGED, D5

® easy mast mounting close to the antenna
boosts signal before line loss can develop

® swing-down chassis for easy service and
maintenance

e no-strip terminals for speedy, secure
installation —

"NO-STRIP" TERMINALS

B_E_E Available through parts distributors or write direct: EW.5

BLONDER-TONGUE LABORATORIES, INC.

Q 9 Alling Street * Newark 2, N. J.

In Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export: Morhan Export Corp., N. Y. 13, N Y.
hi-fi components ¢ UMF converters « master TV Systems e industrial TV cameras o FM-AM radios

www.americanradiohistorv.com

countered. With the advent of sum-
mer, we also ran into some tempera-
ture difficulties. Since the pulse count-
cr output is very stable. any change in
metcer reading must be caused by a
change in transistor gain or collector
leakage. This latter will cause the
meter to vary, but only if the current
is large in the first place.

Several types of recent transistors
are rated at only 1 or 2 pa. leakage.
One of these transistors would prob-
ably help greatly.

If leakage current at high tempera-
tures is still noticeable, especially if
vou are using a sensitive meter. it will
help to reduce the meter sensitivity
with a shunting resister and increase
the setting of the calibration control
to restore proper calibration. Start by
turning the ecalibration control all
the way up. Then find a value of
resistance that will reduce the meter
sensitivity so that the tachometer
indicates ahout 10 to 20 per-cent high.
Install this resistor and then reduce
the ecalibration control to give proper
indication.

Should you find this modifieation
necessary, I would suggest that you re-
duce resistor R from 8200 obms to
3900 ohms before performing the ahove
adjustments. This will increase the
drive to V. and allow the meter to be
shunted even more. At the same time,
vou should reduce resistor K. to 200
obms to prevent saturation ef V:at the
higher current level.

Riciiarp H. SMALL
Altadena, California
—3(_):_

IMPORTANT NOTES ON OUR
CITIZENS BAND TRANSCEIVER
HE article *Build This Citizens Band
Transeeiver™ by Don Stoner in p
Mar 1939 issne attracted consid

able imerest. The following two points

wansmitter with its dummy load Ik
no license is required sinee nseful vadia-
tion will not «
not he m
ting inte its ante
under the supem
commereial radio operator.
cond i the matier of the erystal to
be used in order 10 meet the required
0059 (requency toleranee. We have
just learned that International Crystal
i not certifving it FA-npe eryvetals
0039 hut instead is offering a “pach-
aged” unit. FO27. which is eampletely
wired with a 6A1'6 tbe aund erystal
This unit. which may be used as the
vl seetion of the transeciver is available
from the company at 18 North Lee Ave.,
Oklahoma City. Okla. for $11.95.

Suitable  ervstals are also available
from other sourees. In suech cases be
sure 1o speeify a frequeney loleranee of
005% amd inform  the mannfacturer
of the cirenit in which the erssial is
10 be used. This is important since the
precise operating frequeney will depend
on the cirenit eapacity which appears
across the erystal

It is interesting 1o note that the FCC
would like 10 =ee the Citizens Band put
into nse "“with & minimum of re<ricting
regulation.” llope 10 see yon on the
Citizens Band soon. -30—

ELECTRONICS WORLD
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ownership of « PHOTOFACT service pata LiBrARY
SPELLS SUCCESS FOR SERVICE TECHNICIANS

"l don't believe 1 would do business
without PHOTOFACT and | don't see
how any other serviceman can. The
time saved is worth more than the
PHOTOFACT cost, and the satisfaction
in knowing | am doing the job right
is something too0."
—Emmett T, Cassidy
Gadsden, Alabama

HERE’'S MORE PROOF...FROM COAST-TO-COAST

—

NEW EASY-BUY PLAN!

It's the money-saving way to build your com-

plete profit-making PHOTOFACT Library!

NO INTEREST—NO CARRYING CHARGE —AS LITTLE AS $10 DOWN

FREE! Valuable steel
file cabinets given to
PHOTOFACT monthly
subscribers and Library

purchasers.

Valuable boaklet
shows yau how
PHOTOFACT boosts
your profit-capacity

Send for it!

“In all the years we have been
in business, we have used
PHOTOFACT more than any
other reference books. Couldn't
have done the work without
them."

—Claude C. Yeager,

Wichita, Kans.

‘l have been using PHOTO-
FACT since | first started in
business. | find them quite time
saving. If | didn't think them
worthwhile, | wouldn't have a
standing order for all new ones
as issued.”
—Jerry Beccia,
Walerbury, Conn.

"PHOTOFACTS are the most
valuable item in the shop."”

—Ray Myers, Auslin, Minn.

"PHOTOFACTS save time, time
is money, and money is what
we're in business for."
—Alexander Sarytchoff
Chicagao, Hi.

"1 find PHOTOFACT informa-
tion invaluable in the conduct of
my business. In addition to ex-
cellent schematic information,
the parts replacement section is
a great time saver."”

—Matt Slifstein, Harrison, N.Y.

"“In servicing all kinds of sets
PHOTOFACT is a must, And
the new file cabinets are a space
and time saver to me.""
—Raymond L. Griffin
Lawrencebury, Tenn.

"I depend on PHOTOFACT on
every TV repair job | turn out.
| can do the job in half the time
if PHOTOFACT is handy.”
—Robert P. Bradley
inverness, Miss.

“"PHOTOFACTS mean Just
about everythingin servicing TV
and radio."”
—Warren T. Stoudt
Boyerstown, Pa.

(These are just a few of hundreds of ““Success with PHOTOFACT™ fetters in oue files)

OWN A PHOTOFACT LIBRARY —

see your Sams Distributor today or write
to Howard W. Sams for full details ~

HOWARD W. SAMS & €O., INC.
2203 E. 46th St., Indianapolis 6, Ind.

[ ] Send me Free booklet 'Your Guide To Maximum Profits"
[7]I'm a Service Technician: [ | full-time; [] part-time

My Distributor is:

Shop Name

Attn.
Address___

City

Zone State___
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WE'RE LEARNING
WHY TWO EARS
ARE BETTER THAN ONE

Which speaker is making the sound? In echoless chamber at Bell Labs, Robert Hanson measures test subject’s ability to localize
sounds — observes how two ears operate in partnership. This and other tests may point the way to better telephone instruments.

In listening to stereophonic musie, how is it that
our ears and brain construct a picture of the
entire orchestra with but two samples (the sounds
from two speakers) to work with?

How is it that our ears and brain are able to
pinpoint one voice in a roomful of talkers—to
listen 1o it alone and ignore the rest?

What makes fwo ears better than one ?

Bell Telephone Laboratories scientists are
searching for the answers. For in finding them,
better telephone instruments and better ways of
transmitting sound will surely result.

Our hearing performs feats that no electronic
system can yet duplicate. How? Laboratories
scientists believe the secret lies in the way our
two ears function in partnership and in the way

our neural network connects them with our brain.
The problem: to discover what functions the net-
work performs and to see whether electronic
duplication might enhance understanding.

The work is under way. Electronic circuits
that simulate the operation of nerve cells have
already bheen created—and conceptual models
of the neural network are being constructed.

Alexander Graham Bell’s interest in deafness
and hearing led to the invention of the telephone.
Bell Laboratories’ current explorations in hi-
naural sound may well lead to important new
advances in the transmission of speech and music.

BELL TELEPHONE LABORATORIES

world center of communications research and development

ELECTRONICS WORLD
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. WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID

RADIO-TELEVISION SERVICE TECHNICIAN

s

'RADIO-TELEVISION

SPRAYBERRY

BIG, COMPLETE KITS
of PARTS & EQUIPMENT

T'o help you learn fast the practical aide
of Radio-Television, we
send you expertly engi-
neered training kits to
test and amsemble for
~ interesting,
valuable
- 1 rhop-bench
2 practice!

B -

o The new Sprayberry
Training Television Re-
ceiver, built and tested
in 5 sections.

e Now offered . .. this fine
modern oscilloscope.

, ® You build this powerful
two-band superhetero-
dyne Yadio recelver.

You build the
new Spray-
erry tester
—a complete
18-range
Volt-Ohm-
Miliam-
meter test

May, 1959

x %  « This great industry is begging
for trained men . . . to step into good paying jobs
or a profitable business of their own! Our new
plan opens the doors of Radio-Television wide to
every ambitious man who is ready to act at once!

Men by the thousands...trained Radio-Television Service Techni-
cians...are needed at once! Perhaps you’ve thought about entering
this interesting, top paying field, but lack of ready money held you
back. Now——just $6 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple! We believe Radio-Television must have
the additional men it needs as quickly as possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on easier terms than ever before. This is your big oppor-
tunity to get the training you need...to step into a fine job or your
own RRadio-Television Service Business.

Complete Facts Free —Act Now; Offer Limited

Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once.. .mail the coupon be-
low and get complete details plus our big new catalog and an actual
sample lesson—uall free. No obligation...no salesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sprayberry Plan, you learn entirely
at home in spare time. You keep on with your present job and income.
You train as fast or as slowly as you wish. You get valuable kits of
parts and equipment for priceless shop-bench practice. And every-
thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio-Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious man can
afford. Just $6 starts you! Mail coupon today...let the facts
speak for themselves. You have everything to gain. Let us
prove the kind of opportunity that’s in store for you!

1512 Jarvis Avenue, Dept. 25.V,

Mail This Coupon Now—No Salesman Will Call

Sprayberry Academy of Radiu-Television
Dept_ 25-V, 1512 W. Jarvis Ave., Chicago 26, Ill.

Y B

-

SPRAYBERRY Academy of Radio-Television

Chicago 26, Iilinois

Please rush all information on your ALL-NEW Radio-Tele-
vision T'raining Plan. 1 understand this does not obligate me
and that no salesman will call upen me. Include New Cat-
alog and Sample Lesson FREE.

NAME ... Age .

ADDRESS........

(]|} =" veeeen.. ZONE .._..STATE

LS

~N
-
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RAY C. COMPTON has been named as-
sistant sales manager of Weller Elec-
tric Corporation, He
will cover, primar-
ily, the hardware

and automotive
markets.
Prior to joining

theorganization,
Mr. Compton was
with the consumer
products division of
Monsunto Chemicual Co. and most re-
cently with Kaiser Aluminum and
Chemical Comipunyy.

A native of Washington, D, C., NMr.
Compton was formerty with the Fed-
cral Burcau of Investigation. e was
an agent from 1941 to 1949,

* * *
RICHARD DEUTSCH and ROBERT CORTES
are now castern and western sales su-
pervisors, respectively, of Channel Mus-
ter Corp. . . . HERBERT A, FRANK has
been named director of sales, Granco
Products. Inc. . . . DR. W. CRAWFORD
DUNLAP is now director of semicon-
ductor rescareh for the rescarch divi-
sion of Ruytheon Manufucturing Coni-
Py Evie Resistor Corporation
has named GEORGE P. FRYLING, Il vice-
president, manufacturing, and GEORGE
F. KEMPF vice-president and general
manager of Erie Resistor of Cunuda,
Ltd.. a subsidiary of the organization
... GEORGE F. HARTMAN, (olonel.
U.S.AF. Ret,, has heen appointed vice-
president in charge of sales for Truad
Electronics Corp.
* E *

NEIL W. TURNER has been promoted to
the position of direetor of product plan-
ning for the Heuath
Compun)y, Benton
Harbor, Michigan,
Prior to this he was
the firm's merchan-
dising manager.

In his new capaci-
ty. Mr. Turner will
administer the com-
pany’'s new produets
development program and its market
research activities. He has been with
the organization since 1950.

In addition. Robert K. Swander was
advanced from purchasing agent to
direcetor of purchasing, Ellis Grear is
now the new purchasing agent.

* * *

P. R. MALLORY & CO. INC. has formed
a new subsidiary company P. R. MAL-
LORY INTERNATIONAL INC.,, for the
purposce of managing foreigh activities
and interests . . . An agreement on
terms for the acquisition of ALTEC
COMPANIES, INC. stock by LING ELEC-
TRONICS, INC. has been announced . . .
AMPHENOL-BORG ELECTRONICS COR-

www.americanradiohistorv.com

PORATION has formed a separate divi-
sion to be known as AMPHENOL DIS-
TRIBUTOR DIVISION . . . TELECHROME
MANUFACTURING CORP. has merged
with ENCAPSOR PRODUCTS INC. The
latter will operate as a wholly owned
subsidiary.
* £ *

ELECTRONIC REPRESENTATIVES ASSO-
CIATION (ERA) will operate the mes-
sage and directory service at the 1959
Electronic Parts Distributors Show'.

Up-to-date methods will assure
swift, effective communication among
the more than 12,000 industry moem-
bers expected. Closed-circuit. fixed-
focus TV will he employed to page
visitors in the exhibition hall, display
rooms. lobbies, meeting rooms, and
similar locations throughout the hotel.
Visitors will leave and pick up mes-
sages at an information center at the
show.

* * o
R. H. ROGERS has been appointed to the
post of advertising and sales promotion
manager of Nution-
al Company.

He comes to the
company from Labo-
ratory for Electron-
ics where he was
public relations di-
rector and advertis-
ing manager. He is
also a former asso-
ciate editor of “"Power Engineering
Magazine.”

Prior to that, Mr. Rogers spent ten
vears with General Electric Contjuny
as an cenginecer, editor, and technical
consultant to the advertising and sales
promotion divisions.

* # *
EARt F. BROIMIER has assumed his new
duties as assistant advertising man-
ager for Heuth Compuny . .. Concer-
tupes, inc. has appointed PAUL FLYNN
to the newly crcated position of pro-
motion manager . . . The appointment
of ELMER J. PERRY to the newly cre-
ated post of manufacturing manager
of the semiconductor division of Syl-
vunice Electric Products Ine. has been
announced . . . LEON ROBBIN has been
clected to the board of directors of
P. R. Mullory & Co. Inc. . .. Acoustica
Associctes. Ine. has announced the fol-
lowing appointments: GERALD M. HEN-
RIKSEN is now cxccutive vice-presi-
dent; RALPH REYNOLDS is general
manager of the ecastern division and
continues as vice-president and diree-
tor of the company; FRANK P. DelUCA
is general manager of the western di-
vision and a director of company, as
well as continuing as a vice-president;
and STANLEY R. RICH is vice-president
of the firm and continues as president

ELECTRONICS WORLD
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the mental tools of the elec-
tronics technician and pre-
parc you for a First Class
FCC License (Commercial)

® [ ]
(ommeruul License RO

plete the Master Course. if
you fail to pass the FCC

—or your money back | S

payments,

The Master Course in Elec-
et your tronics will provide you with

“License and $25 raise due to Cleveland Institute training”

EFFECTIVE
*1 sat for and passed the FCC exam for my second c¢lass license. This meant a Dhromotion
JOB FlNDING to Senior Itadio Technician with the Wyoming Highway Department. a $235 a month raise
and a District of my own for all maintenance on the State's two-way communication system,
SERVICE HELPS CIRE 1 wish to sincerely thank you and the school for the wonderful radio knowledge you have
passed on to me. 1 highly recommend the school to all acauaintances who might nossibly
TRAINEES GET be interested in radio. I am truly convinced I could never have passed the FCC exam without
your wonderful help and consideration for anyone wishing to help themselves.”
BETTER JOBS CHARLES C. ROBERSON

Cheyenne, Wyoming

HERE'S PROOF Name and Address License Time
FCC LICENSES John H. Johnson, Boise City, Okla. 1st 20 weeks
ARE OFTEN SECURED Prentice Harrison, Lewes, Delaware 1st 27 weeks
IN A FEW HOURS Herbert W. Clay, Phoenix, Arizona 2nd 22 weeks
WITH OUR Thomas J. Bingham, Finley, North Dakota 2nd 9 weeks
COACHING William F. Masterson, Key West, Fla. 2nd 24 weeks
Employers Make Job Offers Like These Your FCC Ticket is recog-
EMPLOYERS To Our Graduates Every Month nized by employers as proof
lroudc?_st Station in lllilnois: "We s Q“ need :f an e'ngilnear of your technical ability.
ith t cl h i , 1 tudent 5
MAKE JOB OFFERS nd Snstitute of Radio Electronics: 40 hour week plus 8 hours Accredited by
overtime." National Home Stu
LIKE THESE TO OUR West Coast Manufacturer: "We are currently in need of men I nCouncile y

with electronics training or experience in radar maintenance.

GRADUATES EVERY We would appreciate your referral of interested persons to us."

. MONTH /| Cleveland Institute of Radio Electronics
Desk RN-29, 4900 Euclid Bldg., Cleveland 3, Ohio

== W T N N F N N N N R NN RN N N --i

l Please send Free Booklets prepared to bhelp me get ahead in Electronics.
l I have had training or experience in Elechionics as indivated below: l
= O Military O Amateur Radio ) Telephone Company l
—o l O Radio-TV Servicing O Hioadeasting O Other -« . vvviivennee l
SUS—— ] O Manufacturing O Home Esperimenting
n Elacironice l l
l In what kind of work are ¥ou now FREAKEAT . o oo it iv v trre it ces s ois o easrra Ty l
License l In what bratch of Electronics are yYou ifterested?. c o oo v aanasovrararrnasarorraasastnsesroo s l
(L1 l l
l NAMEo o v o8 as st asasoararrtrensroarsennnson Age. ... . AQAresB. . . v vosoossroosraracersoraos l
Act No W' [ T = S R W Zone, . ... Blate. - v veaviooarraasrsass s RO :
@ N-2
| e T Y T R LR N N N R R RN NN
May, 1959 25
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THE

TREASURE CHEST

THAT'S

NEVER EMPTY

Brings more dollars to C-D distributors

<]

DEPENDABLE

CONSISTENTLY o

Cape citors

»”
«preferred

FILLED WITH “GOOD-AS-GOLD”
C-D CAPACITORS « Here's the smart, modern way

to keep your working capacitor stock shipshape. Each chest comes
with a fast-moving assortment of C-D “Preferred” type twist-prongs,
“Blue Beavers,” and Mylar Tubulars—buy them and you get the chests
FREE. Speed up your work...establish customer confidence with Con-
sistently Dependable C-D capacitors from your own Treasure Chests.
See them at your distributor or write for Bulletin to Cornell-Dubilier
Electric Corporation, South Plainfield, New Jersey.

(i)
o %

«

”

-
s

!l?,' §epe endab

CORNELL DUBILIER

SERVICE CAPACITORS

www americanradiohistorv com

of General Ultrasonics Company,
subsidiary,

E. W. KINGSBERY, JR. is now general
sales manager and a member of the
executive board of
Clarostat Mfg. Co.

Inc.
Mr. Kingsbery has
been associated with »

firms supplying
technical compo-

nents to the elec- 4 .
tronic, missile. and
aircraft industries, - .

among them Bendix Aviation, Vectron
(now Itek). CGS Laboratories, and
Electrol Hydraulics. More recently he
was in charge of a sales firm supplying
components for such rmissiles as the
‘Atlas,” “Redstone.” and “Polaris.

RAYTHEON MANUFACTURING COM-
PANY has a new oflice at the Solar
Building, 1000 Sixteenth Street, N.\W.,
Washington. D. C. HOWARD W.
SAMS & CO., INC. has established its
first branch office in New York City
The office will occupy space at the ncw
Corning Glass Building. 56th and Fifth
Avenue, now being completed.

CHARLES W. MARTEL has been named
advertising and sales promotion mana
ger for the semi-
conductor division
of Raytheon Manu-
facturing Company.
His duties will in
clude direction of
national advertising
and sales promotion
for the firm's tran "-
sistors and semicon-
ductor diodes and its power rectifiers.
Mr. Martel has been with the com-
pany since 1936, serving in various
sales e¢ngineering, technical sales pro-
motion. and technical information ca-
pacities. Most recently he was mana
ger. technical information serviece. In
this post he handled advertising and
the dissemination of technical informa-
tion on the firm's semiconductors and
industrial tubes.

THE NATIONAL STEREOPHONIC RADIO
COMMITTEE, formed by EIA, has an-
nounced the following appointments
Donald G. Fink, Philco Corp., chair-

I man of Co-ordination Committee:

Charles J. Hirsch, executive vice-presi
dent of Hazeltine Research Corp.
chairman of Panel 1—System Specifi
cations: Axel Jensen, retired director
of audio and visual engineering. Bell
Teleplhone Labs., chairman of Panel
2—Interconnecting Facilities; Ralph
N. Harmon, director and vice-president
engineering. Westinghouse Broadcust-
ing Co., chairman of Panel 3 Broad
cast Transmitters; J. N. Benjamin
president of David Bogen Co., chair-
man of Panel 4—Broadcast Receivers;
A. Prose Walker, manager, engineer-
ing dept., NAB, chairman of Panel 5—
Field Testing; and Dr. A. N. Gold-
smith, chairman of Panel 6 -Subjec-
tive Aspect. o
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LET RCA TRAIN YOU
» IN ELECTRONICS

RCA Institutes celebrates Fifty Years of Electronic
Training by introducing its newest Home Study Course . . .

ELECTRONICS FOR AUTOMATION

... Now you have four comprehensive courses for your
electronic training . .. from basic electronic theory to the more
advanced principles of color TV and Automation.

Electronics
for
Automation

Television
Servicing

Practical work with the very first lesson. Pay-as-you-learn.
You need pay for only one study group at a time.

—
| RCA INSTITUTES, Inc. wome Study Schoal, Dept. RN-59
ena tor our ’
| A Service of Radio Corporation of America
64 page Home l 350 West Fourth Street, New York 14, N. Y.
| Without obligation, send me the FREE calalog of Home Study Courses. No
stlldy catalog i } salesman will coll.
ol o Neme oo e
FREE! [ Plange print
'i Address ... ... . e ie e s e e e eeeeeeeeaaaes
City....... Zone. .. .. SMote. . ... ...
Korean Vets! Enter Discharge Date. .. ... ... ... . . .. .. ... .. ... ... ... ... '

| CANADIANS — Toke advantage of these same RCA courses ot no
., additional cost. No postage, no customs, no delay. Send coupon to:

RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec

To save tlime, paste coupon on posicard.

FOR RESIDENT SCHOOL
COURSES SEE AD ON
OPPOSITE PAGE

| | e

May, 1959
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Hum and Noise: Only 1/1000th of 1% of full rated output!
IM Distortion: Less than 0.08% (European CCIR standards.)

THE FISHER S$A-3(7

Laboratory Standard Stereophonic

60-Watt Amplifier

2 Only FISHER could have produced so unique an instrument,

and at such moderate cost, The SA-300 will match any existing

Hum and noise content less speaker, and supply the distortion-free power all speakers
than 0.00001 part of full rated require for optimum results. When using low-efliciency, high-
output (1/1000th of 1%!} compliance systems, the SA-300 is an absolute prerequisite for
Distortion-free audio power professional sound reproduction! With this amazing instru-
at ALL listening levels. Less ment, even your choice of enclosures is less critical. The SA-300

than i),1% harmonic distortion

actually permits you to obtain the damping factor your system
at full rated output. yp y ping your sy

requires! Complementing this FISHER exclusive is still an-

Optimum fidelity with ALL other — TWO inputs for each channel (one for standard re-
exis:_iu.g speakers, BOTH low- sponse, and one with controlled frequency response to improve
efficiency and high! Uniform high frequency reproduction!) The dream amplifier has, in-
respopse fron 2 tor SO0 cpe; deed, become a reality. This is it! $169.50

within +0 and —0.5 db. Slightly Higher in the Far West

WRITE TODAY FOR COMPLETE SPECIFICATIONS

—— N — -
O CORPO . Ath DRIVE « LONG ' -
PR e v ;

Export: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y,

ELECTRONICS WORLD
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{J.Lm. Latest Information S;a?‘- %fw
L= .

on the Electronic Industry

By ELECTRONICS WORLD'S

WASHINGTON EDITOR

il i,

EARTHQUAKES NOW BEING REPORTED BY AUTOMATIC RADIO TO OBSERVATORY——An auto—
matic radio system featuring an FM transmitter to record earthquakes has been devised
by Richard R. Ross, an electronic scientist for the Coast and Geodetic Survey, U.S.
Department of Commerce. Tests are now being conducted at an Arizona mountainside
where movements are being transmitted to an observatory fifteen miles away; quake
information appears on tape of a seismograph. The operation, technically a tele-—
metering process, involves the use of a pickup unit, housed in a small insulated
building that is topped by a directive antenna, with a seismometer (sensing part
of a seismograph), amplifiers, converters, and the FM transmitter. Power is sup-
plied by a butane motor. The unit is untended and requires only one visit a week
for servicing. At the observatory end, there is also a directive antenna, an FM
receiver, detecting unit, and seismograph recorder. Washington expects to adapt
the radio link for installations in Honolulu and Fairbanks, Alaska. The improved
station, system experts say, will also provide increased capacity to monitor future
atomic explosions here or the Pacific area.

ELECTRONIC PROXIMITY SCORER INVENTED——An estimated savings of $2.5-million yearly
to the U.S. Air Force is expected to result from a recent invention of an electronic
proximity scorer by Captain W. F. Kirlin and Homer F. Roland, engineer-scientists
with the Air Research and Development Command Air Proving Ground Center, Eglin Air
Force Base, Florida. The device electronically tells the pilot just how close his
missiles are coming to a target. In these days of high-priced missiles and targets,
missiles are programmed to miss the target by a slight distance in practice so that
the target is not destroyed each time a missile is fired. However, a pilot must
know just how much this "miss distance" is, to determine if the missile functions
properly.This is the part played by the proximity scorer. Mounted in either towed or
free-flying targets, the scoring unit, weighing 8’ pounds, surrounds the target with
electro-magnetic radiations. When the missile passes near the target, these radia-
tions are reflected, triggering the relay that transmits the missile's miss-distance
to the "attacking” pilot's plane, the target aircraft, or to observers on the ground.

RADAR SPACE OBSERVATORY PROPOSED——A radar space oObservatory for electronic—
ally feeling out the surface of the moon has been blueprinted by researchers at
the University of Michigan. Vehicle, the scientists say, would be about 150~feet
long, 6-feet in diameter, weigh less than 2 tons, orbit about 100 miles above the
moon, and carry a nuclear power source to supply 3 or 4 kw. of electrical power.
Radar transmitter would send simultaneously to moon, ten signals of varying fre-—
quencies for an electronic picture of composition and depth of moon's top layer,
information on firmness of second or underlying layer, and data on heights and
contours of mountains, as well as the depths of craters.

HAM RULE AMENDMENT UNDER STUDY——The FCC has invited comments on a proposed
rule-making which would amend amateur rules (Part 12) to permit Technician
Class amateur operation in the 144-148 mc. band.

LONG-DISTANCE REMOTE-CONTROL ELECTRONIC DRONE MAKES SUCCESSFUL DEBUT——A
remote-controlled drone, the SD-3, packed with electronic and advanced sensory
devices, built for the U.S. Army Signal Corps by Republic Aviation, has been
flown successfully at the Army's test center facility in Yuma, Arizona. Weigh-~
ing less than half a ton and only 15-feet long, with a wingspan of 11 feet, the
drone features interchangeable nose units which enable rapid switches from one
surveillance technique to another.

COMPATIBLE STEREO SYSTEMS DEMONSTRATED TO NATIONAL EIA COMMITTEE-—~Members of
the National Stereophonic Radio Committee, announced by EIA in Washington, to
study methods of broadcasting stereophonic sound, recently attended a special
demonstration of a compatible stereo circuit, developed by F.K. Becker of Bell
Labs, which depends on a psycho-acoustic phenomenon known as "precedence effect”
for its operation. Also systems developed by Philco, RCA, and Westinghouse have
been demonstrated to the press and elsewhere. See "Compatible Stereo Broadcasts"
and "Compatible Stereo for AM Stations” in this issue. 50
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HOW FAR CAN YOU GO IN ELECTRONICS

WITHOUT A DEGREE?

LESS THAN TWO YEARS AGO, 20-YEAR-OLD Tim
WICKHAM HAD ASKED HIMSELF THIS QUESTION.

Today, firmly established as a Computer Units Field
Engineer with IBM, Tim knows some of the answers. His
story of how he assumed important engineering responsi-
bilities on one of our country’s biggest electronics projeets
makes encouraging reading for every technician who feels
himself handicapped by lack of a formal degree.

“I always wanted to be an electronics engineer,”” Tim says,
“aver since I first tinkered with hi-fi in my high school
days. But my formal education ended when I entered the
Marines in 19538, In spite of the excellent radar training I
received in the Service, I still had doubts as to how far I
could go in my chosen field without a degree.”

HEARS ABOUT IBM—AND SAGE

A few months prior to his discharge, Tim began to look
into the opportunities for a civilian career. He heard
about IBM, learned that IBM was willing to invest thou-
sands of dollars training the right men to assume engi-
neering responsibilities in the Project SAGE program.
“Would I qualify?” Tim asked himself. To be brief, Tim
did qualify, and upon discharge, reported to Kingston,
N. Y., to begin training as an IBM Computer Units
Field Engineer.

SAGE—PROJECT OF NATIONAL SIGNIFICANCE

SAGE—Tfor whiech Tim was trained—means Semi-
Automatic Ground Environment. It is part of America’s
radar warning system—a chain of defense that will ulti-

30

mately ring our country’s perimeter. At the heart of this
system are giant electronic computers, built for the project
by IBM. These computers receive data from Texas towers,
picket ships, reconnaissance planes, radar stations—
analyze the data for action by the Air Defense Command
and other defense units. ‘‘These computers are the largest
in the world,” Tim points out. ‘‘Each contains 50,000
pacuum lubes plus 170,000 diodes.”

BECOMES FIELD ENGINEER

“My twenty weeks’ training at Kingston were a revelation,”
Tim remembers. “‘Here were top-noteh coursesinadvanced
electronics, taught by instructors who really knew their
business—and had a personal interest in our progress.
We had elassroom lectures in which we learned about basic
computers, logic, programming, general machine opera-
tion—how everything worked together. Instead of a lab,
we worked in actual test areas, along with the regular test
area personnel. Incidentally, IBM went out of its way to
make our stay at Kingston pleasant. They helped us with
housing accommodations and we received a living allow-
ance over and above salary during our training period.”’

INSTALLS WORLD'S LARGEST COMPUTER

His training completed, Tim was assigned to the Project
SAGE site at Newburgh, N. Y. “The giant computer was
ready for installation,” Tim reealls, ““but before it could be
moved into its new building, 919 miles of external wiring
and signal cables had to be checked out. Then we made
interconnections and brought in the power. Next came the
testing phase—a long procedure, as you may imagine, for

ELECTRONICS WORLD
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a computer of this size. Then we set up the auxiliary equip-
ment. Finally, when everything was ready, the Air Force
ran its acceptance tests—a stiff trial with no if’s, and’s or
but’spermitted. I'mhappytosay wegotanunqualified OK.

“My present work,” eontinues Tim, “is in the Tape Section
of the computer. I'm responsible for the maintenance of
the Central Computer Tape System which includes eight
tape drives (a means of storing information) and two tape
adapter frames which adapt information for admittance
into the Central Computer. A Computer Units Field
Engineer like myself works in several areas of the
computer, thus learning something about the whole
system.”

A NEW ENGINEERING DIMENSION

“IBM has proved to me,” Tim says, “that a degree is not
the only measure of a man’s ability, or the only indication
of what he can do when given the opportunity. Around me
at the site I see a lot of men who were once considered
‘just technicians’—men who have had a new engineering
dimension added to their careers—all hecause IBM will
spend time and money to train technicians for engineering
responsibilities. I know this better than ever, now that
I'm on the job. I'm on the Education Committee at the
Newburgh site and I see what IBM will do to train men.
My job on the committee is to find out what the men
want. Then, IBM supplies courses, instructors, class-
rooms—everything that’s needed.”’

YOUR CAREER OPPORTUNITY WITH IBM

Since Tim Wickham joined IBM and the Project SAGE
program, opportunities are more promising than ever.
Thislong-range program is destined for increasing national
importance and IBM will invest thousands of dollars in
the right men to insure its success.

If you have a minimum of 3 years’ technical schooling
or equivalent experience—you may be eligible for ad-
vanced training for 20 weeks as a Computer Units Field
Engineer. While training, you receive full pay plus living
allowance before assignment to a permanent location.
You are paid a salary, not hourly wages, plus overtime.

From then on, you ean go as far as your abilities and
ambition will take you. IBM is the leader in a field that
offers you unlimited horizons. And, as you may already
know, at IBM you receive company-paid benefits that
set standards for industry today.

Mr. N, H. Hevyer

Room 650E

Military Products Division
IBM Corp., Kingston, N. Y.

WRITE TODAY TO:

You will receive 2 prompt reply. Personal interviews ar-
ranged in all areas of the United States.

INTERNATIONAL BUSINESS MACHINES CORPORATION
May, 1959
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Classroom lecture in computer logic
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How 1o mak

e sure yoy
36t what you pay f’:)r
' TV Picture Tybe |

If the 4
me ever €O
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should know these impo::a
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Nt facts.  FICTE tube in you. TV s
» You

One out All TUbEs
fecondi ,—3;:;@ WO replacemeny ‘:1: T Not Ney, §
Untit now, you 5:35' In fact, magy ', b:;;
' even m,
S ) any Tv chhnician: could oy, “ft sold as pe,.
. " . :
With RCA_ You know :hes the Guess.w. the difference,
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These ads are typical of the big
advertising program for RCA SILVERAMA

and RCA MONOGRAM Picture Tubes. You'll see these

messages in TV GUIDE, LIFE, and the SATURDAY EVENING POST...

* on such leading TV shows as Steve Allen, Dave Garroway’s

Today, and Jack Paar.

Cash in! Make sure you're identified with this program. Your
authorized RCA Distributor will tell you how. Contact him today!

RADIO CORPORATION OF AMERICA

®» Electron Tube Division Harrison, N. J. ‘

ELECTRONICS WORLD
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NEW STEREOPHONIC EQUIPMENT
HFB5: Stereo Dual Preamplifier is a complete stereo con-
trol system in '‘low silhouette'’ design adaptable to any
type of installation. Selects. preamplifies. controls any
stereo source—-tape, discs, broadcasts. Superb variable
crossover, feedback tone controls driven by feedback
amplifier pairs in each channel. Distortion borders on
unmeasurable even at high output levels. Separate lo-
level input in each channel for mag. phono. tape he“::i

mike. Separate hi-level mputs for AM & FM tuners & F
Multipiex. One each auxiliary A & B input in each channel
Independent [evel. bass & treble contr n each channel
may be operated together with built.in clutch. Switched-
n loudness compensator. Function Selector permits hear-
ing each stereo el individually. and reversing them
c play. Full-wave

A N D also use of unit for stereo or monophonic | e
ex e r S rectifier tube power sup 5-12AX7 /ECC83. 1-6X4. WOrks

with any high-quality sterec power amplifier suth as
M o N A U RAL EICO HFB6, or any 2 high-quality mono power amplifiers
suth as EICO HF14, HF22. HF30. HF35. HF50, HF60
“Extreme flexibility a bargain® HI-FI REVIEW.

Sa Kit $39.95. wired $64.95. Includes cover
e T HF86: Stereo nual Pewer Amplifier for use with HF85

above or any good self-powered stereo preamp. Identical
will

in HI-FI
the best buys are

feature £ loped 120W7 at ‘n' tube for significan
better perf ance. Kit $43.95. Wired $74.95.
HFB1: Stereo Dual Amplifier-Preamplifier cts, ar
ies ntrols a stere t: liscs. br
casts—& feeds it thru self tained dv \W am r
te a pair eake M n n y atts for you
Speake : [ vel contr
separale CL balar \.r control, independent full-rang
bass & treble controls for e e wtical w I
0 . | IIE t
World-famous put tr rme Service Selector' swit its o

preamp-contr C to drive the internal power ampli
EICO advantages

ther preamp-cont ction left free to
drive vour eE: ;n extema‘smpn:’m “Excellent’
H H . SATURDAY REVIEW: HI.FI MUSIC AT HOME. "Qutstand-
guara ntee youl’ complete SatleaCtlon. ing guality extremely versatile” — RADIO & Tlcl SNEcVS

_ [ ] 1 LAB-TESTED. Kit $69.95. Wired $109.95. Includes caver
¢ Advanced engineering e Finest quality components MONO PREBMPLIFIERS (stack 2 for Sterea) HF-65: superd
. H ' ] ew design. Inputs for tape head. micr e, mag
‘Beginner-Tested,”” easy step-by-step instructions g "a e M istortion 0.04
2 a 0 @ 2 o ette’” design. HFB5A
e LIFETIME service & calibration guarantee K 3259315 ws% 9344 55. HFES (with power supply) Kil
r

. IN STOCK — Compare, then take home any EICO MONO POWER AMPLIFIERS
equipment—right “off the shelf'"—from 1900 neighbor- WFE0 (61, HF50 {SOWY, MF3S (350). HE : L”’ﬁf’?ﬁ?

hood EICO dea'ers. (22w), HF14 (14W): from Kit $23.50. wired $41.50.
MONO INTEGRATED AMPLIFIERS

(use 2 for STEREO)
HF20 (20W), HF12 (12W): fron

>
z
=
(%)
-
-
e
-
z
o
P
~
P>

HF52

HF32 v
Kt$31!5 WI'J$57
SPEAKER SYSTEMS (use 2 for STEREO)

HFS2: Nat b 3021 Nk toad ft. split
con bas t & highs: 1 diation
from 8 e ped cone tortionless ke-shaped
tweete e ti0 4 0
eps ful 30-4 ps. 16 ohms, HWD 3
1112 “Eminently musical”’—Halt. HIGH FIDELITY. “Fine

for steseo™ -MODERN HI-FI. Completely ¢actory-built
Mahogany of walnut. $139.95; Blonde, $144.95.

HFSI ‘Boakshelf Speaker Syslem. mplete with factor

Copyright 1958 by Electronic Instr. Co., tnc.

...... atct ensen o
f | sion-d r e."x| I.- tweete ot
I s b crisb extended highs 12.000 ¢p ge
’ — s FM Tuner HFT90 Cﬂun( t¥ 25 w. 8 ohms. HWD: 117 x 23" «x wiring
F e AM Tuner HFT94 $39.95.
% Qo G * 5 O FM TUNER MFTS0: For the first time. makes practica
\ (] evel th bu an FM tuner &
=) toreally g f y-wir Its. No instry
— n ad od F alig at e-cn
Stereo “lront e s drift free tes for AF
Amplifier-Preamp -tronic’’ DM-70 traveling tu ator, s
HF81 vired tracts at ,Ht ux_ fe FM 5
n re-align IF ¢o [ 6X th th w
kit tuners etin ;
N eting, (u tin, v. | "
e a—— = t 6 db points. Fr cy response uniform )0 =
. as itput jatk -ath follow tput -
: o m 1_3 amg a.‘r' F.Jti Mult “l utput for FM Multiplex =
> r Ster adapte hus prevents obsole e Flywheel
¢ P @ @ 7 £ iy tuning, AGC, stabilized low limiting threshold for exce 2
' a - lent performance from weaker signals. broadband ratic w
= detector for improved capture ratio & easier tuning, full- o
wave rectifier & heavy filtering. very v distortion '<°
Bookshelf “*One of the pest buys you can get in high fidelity its
Manaural Integrated Ampiifiers: SpeakersSystem . RUDIOCRAFT. Kit $39.95°. wired $65.95". Caver $3.95.
50, 30, 20, and 12-Watt HFS1 s Cover, F.E.T. incl
(use 2 for Stereq) NEW AM TUNER HFT94: Matches HFT90. Selects “hl.fi
re—— wide {20¢ — Skc @ —3 db) or weak-station narrow
Omni-directional (20c : She :g) 3 db) bandpass. Tuned RF stage for high
——— ectiy € . N
MonauralsPreamgllhers- Speaker System HFS2 :3?.',.1-'1 iley':-nes?""p”:rl:alTnesi RJF"& fr"céff-r ':Senilijt":rfy
HF63, HFG6OA 367 H x 154" W x 1132 D 3 uv @ 30% mod. for 1.0 V out. 20 db S/N. Very low
{stack 2 for Stereo) noise & distortron. High-Q 10 kc whistle filter
I Kit $39.95. wired $69.95, incl. Cover & F.ET
BEFORE YOU BUY, COMPARE:
!
OO0 | You may examine the complete E1CO line at any I
Monaural Power Amplifiers: of 1900 neighborhood E:CO distributers coast to I
60, 50, 35. 30, 22 and 14-watt | coast. Compare ¢ritically with equipment several |
(use 2 'or Steceo) times the EICO cost—then you Judge. You'll see
Stereo Power Amplifier HF36 : \;Dh:r t::s'uhn:;ls recommend EI1CO. kit or wired. as :
X y | EICO, 33-00 MORTHERN BLVD.. L, 1. 1, N Y. |
Over 1 MILLION EICO instruments in use throughout the world. | Fill out coupon on other sige for FREE CATALOG I
e S e S \
May, 1959
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NEW! Transistorized
Power & Bias Supply
=1020

the specs prove if .. .)m,. e
our BEST BUY is o ¢ CONDUCTANCE
y ®

TUBE & TRANSISTOR
TESTE 3

~+mmrm * R

*69" 109"

COMPLETE with steel cover and handle. il.O.i NEW! Battery-Powered
.y SPEED. case, unexcelled accuracy & thoroughness. Filament Continuity
for COI-OR & MOI‘IO(hrome Tv 59"'“"9 Tests al! receiving tubes {(and pictnre tubes with o Tester =612

whapter) . Composite indication of Gm, Gp & peak Ki ! i
cmission. Simuliancous set of anv 1 of 4 combina oo it'i5se  Wyed soe8
tions of 3% plate voliages. 3 «creen voltages. 3 ranges o 00

if continuously varighle grid voltage (with 5%
euriie pil). New serics-string voltages: for 600,

h v 1 1 lypes. Sensitive 200 ua meter. 5
s ows you "ow To SA E 50% ranges meter =senzitivity (192 shuts & 5% pot).
100 SIN.posi lever switehes: freepoint connec
tion of cach e pin. 10 pashbutions: rapid insert

on 50 models of top quality  |EEREEEA A e

sel. of individial sections of multi-section tubes in

Series/Parallel
R-C COMBINATION
BOX =1140
KIT $13.95
WIRED $19.95

MErit tests, Direet-reading of inter-clement leakage

professiona, test equipmen'. in ofims. New geardeiven eollehart, Checks n-pon &

penep transislors: scpirate meier readings of col.
lertior leakage current & Beta using nternal dc

MAIL COUPON NOW! D8 A el e ol e s Dyl
P " COLOR

TV-FM SWEEP

- .
@ * W GENERATOR &

TUBE TESTER =625
KIT $34.95 wired $49.95

+ tests 600 mil series
string type tubes
« illuminated roll-chart

Pix Tube Test Adapter .$4.50
ond Monochrome

DCto SMCLAB & TV

6V & 12V BATTERY

MARKER #368 5 OSCILLOSCOPE & CHARGER = 3050
#4560 KIT $29.95

WIRED $38.95
Extra-filtered for

» %
l b4 9 * .ﬁ I z(bl;qs tV]IIRqE!DE !([T !V.RESDO ! ! ]
95 ransistor equip
79 129 =1060 KIT $38.95

Euiirely ciectronie sweep circuit (no ncchandeal " o Features DC Amplifiers! WIRED $47.95
devices)  with accurmely-biased increductor for Flat from DC-{.5 mc, usable 10 10 mc. VERT. e

excellent lincarity. Exiremely flat RF ontput: new ) B 23S ;
AGC circuit aufomatically adjusts osc. for max. AMPL.: sens. 25 rms mv/i input 2 3 megs;
e Miniatyrized
= MULTI-SIGNAL
*  TRACER #145A
' KIT $19.95

output on cach band with min. ampl. variations. direct-coupled & push-pull thruours K-follawer
WIRED $28.95

| E 3 freq-compensated
Exceptional funing accuraey: cdge-lit hairlines ot " lf“ stages: 4-step

climinate parallax. Swepm O, Hange 3-216 mc in renuEtor up lo‘ ICTTES ] ‘:\\ .EE!': |)tr1ctllyl !IFIC:IT
3 fuad. bands. Variable Marker Range 2-75 me in 10 ¢ps-100 ke (est. _.:||)‘_l F 1ANEE 10 q}s), pre-
3 fund. handsg 60-225 mc on harmonic band. 4.3 .!.4-1 TV V & Il positions: aute, sync. ampl, Tin.
me Xtal Marker Ose.. xtal supplied. Ext. Matker PLUS: ditece or cap. coupling: bal. or unbal.
protision. Sweep Width 0-3 mic lowest max. devia- [ ~oedge igraned luckie sereen; dimmer;
tion o 0-%) mc highest max. dev. 2-way blanking. filter: besel fits std photo equipt !»hgh intensity
Nirrow ranfe phasing. Attenuators: Marker Size, trace CR usee rise time. Push-pull hor.
RF Fine. RF Coarse (4-step decade). Cables: out- ampl., {lat to 1k ke, sens. 0.6 rms rn_v./m. Built-in
put. ‘wope lorir., ‘scope vertical. Decp-cithed volt b. Z-axis mad. Sawiooth & 60 ¢ps ontputs.

5 - 4

< « b "ae "
satin aluminu anct; rugged gr o Astig. comrol. Retrace blanking. I"hasing control.
cabinet haHr D] AR grey Gripkie seed 5° PUSH-PULL Oscifloscope -425: Kt $44.95. wired $79.95,
A i 77 PUSH-PULL Oscitloscope =470: Kit $79.9%, wired $129.50.

20,000 Ohms/Volt
V-0-M =565
KIT $24.95 wired $29.95

1000 Ohms/VOIt

NEW! RF e ; NEW ! PEAK-to-PEAK _. V-0-M =536
SIGNAL GENERATOR 4 VIVM /232 & UNI-Jl§ ! Wired $1.50
#324 , PROBE (pat. pend.) '

KIT WIRD  F KIT WIRED

*26" 39" , 20 g 749" = CompARATOR <5508

- = ; : i A Half-tuen of probe tip sefects KIT $19.95
1530 ke to 135 me with ONE generator! Betier !.9 BC o l(-Ohr:: el N isiey . " Wired $29.95

value than generators selling at 2 or 3 times its

cost! Ideal for 1E-RF alignment. signal tracing & = " Uni-Probe ~ exclusive with . * Reads 0.50dhmg6-5)(§)0 "f‘ggs‘
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HE operator holding a gold ring into

a fixture for a second then wiping

it quickly is actually brazing the
ring. Her hands do not get burned,
there is no flame, yet each ring she
brazes comes out perfect, without dis-
coloration and without having to be
cooled. The secret—electronics does
the heating!

In the manufacture of transistors
and diodes, silicon is grown into large
single crystals at a heat of 1400° centi-
grade. This is done in a vacuum orin a
controlled atmosphere and the temper-
ature must be maintained within =.25°.
Again electronic heating does the job.
In many other applications such as
hardening, tempering. soldering, etc.
the heat is generated without fire,
without sparks, without heating up
the air or the surrounding tools. Only
the point where the heat is needed
gets hot, quickly and at a controlled
temperature.

As many of our readers know, induc-
tion heating is employed widely in re-
search and production in the electron-
ics industry. This is especially true in
the component manufacturing field
where tubes, transistors, diodes, capaci-
tors, and transformers are often
brazed, welded, or soldered into their
containers. In addition to the electron-
ics industry, induction heating has
found wide application in all branches

By G. W. McCOOK
Induction Heating Corp.
and

WALTER H. BUCHSBAUM

t

:
W)

INDUGTION

of metal working and allied industries.

It would be impossible to desecribe, or
even mention, all of the possible appli-
cations of induction heating. Men-
tioned below are a few of the more
common applications where electronic
heating takes the place of the torch or
the smithy.

An example of one application of
v.h.f. energy is the apparatus shown
in Fig. 2 which is used for zone-refin-
ing of ultra-pure silicon, ferrite mate-
rials, etc. This machine operates at 120
me. and at this frequency it is possible
to keep a zone-refining process going in
ytirium iron garnet, a material used in
the recently publicized solid-state mi-
crowave amplifiers. The double glass
bells surrounding the work piece serve
as vacuum chambers and safety shields
respectively. At the control panel
(shown at right) the various critical
parameters are adjusted while the main
r.f. generator is located behind the
glass bells.

One application of induction heating
that may be of particular interest to
our readers is soldering. Whether it is
the sealing of a transformer in its
shield can, joining a feedthrough ter-
minal to a glass bead, or the assembly
of microwave cavities. induction heat-
ing allows us to solder quickly and with
such concentrated heat that other deli-
cate parts in the assembly do not get

The story of how electronics is used to produce
controlled heating in many branches of industry.
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warm. Here are some other uses.

As an example of a typical automatic
installation Fig. 1 shows an induction
heating machine of the vacuum-tube
type, coupled with an automatie con-
veyor and handling system for the
mass production of beaters used in
home mixXing machines. Here the braz-
ing of the beater blades to the main
stem is done automatically. The total
heating time is only 3 seconds, not long
enough to discolor the stem or in any
way damage the temper of the blade.
Other products whose manufacture in-
volves brazing by induction heating in-
clude ice skates, spark plugs, curtain
rings, and many other consumer items
as well as all types of industrial equip-
ment.

Low-frequency induction heating is
usually employed to heat the entire
work piece and not just a part of the
surface. Low-frequency power is de-
livered to the work coil by one of three
methods. In a few cases the work coil
can be designed to connect directly to
the 60-cycle power line, but more often
a transformer is used to match the
work coil impedance to the line. “here
higher powers are used, a rotating
motor-generator set delivers the heat-
ing power, usually at a frequency
higher than the 60-cycle line. Typical
are 960, 3000, and 10.000 cps.

One novel application of low-fre-
quency induction heating is as a metal
melting furnace. Operating at 960,
3000, and 9600 cycles, Allis-Chalmers
makes such furnaces with output rat-
ings up to 1250 kw. Because the appli-
cation of heat is quite fast and only
the metal to be melted is heated, there

Fig. 3. Automatic hardening of typewriter ratchet gear teeth.

-y

is less oxidation, forming of scale, and
other wasteful side effects which are
inevitable with conventional furnaces.
An unusual device is the “Frequency

Transformer,” made by [nduction
Heating Corp., which generates 180-
cyvcle power from a 3-phase, 60-cycle
line without any rotating machinery.
A transformer-like device, ecapacitors
and resistors form an RLC network
which efliciently generates the third
harmonic of the power-line frequency.
This equipment, in addition to metal
melting. is used for heating relatively
large metal pieces such as bearings or
housings for shrink fitting.

In the metal working industries in-
duction heating finds wide application
in the hardening and tempering of
bearing portions of moving machinery.
The gear tooth-hardening process in
Fig. 3 is typical. Here the rack gear
teeth of a business machine are hard-
ened at the rate of one-inch-per-second.
At the right, out of the picture, is a
magazine containing a sizable stack
of racks, which are fed into the rollers
one after the other. The rack passes
through the specially shaped work coil
for heating. While still hot. the rack
is fed into a circular quenching cham-
ber at the left and finally the rack
emerges hardened along the teeth and
back edge leaving a tough area be-
tween. Other typical hardening appli-
cations include the bearing area of tur-
bine shafts, cutting edge of blades, tcol
bits, drills, and practically every piece
of metal which is subject to wear.

Hot forming processes such as forg-
ing, bending, etc. can all be done more
efficiently by using induction heating.

F 4 Fig. 1. AR conveyor carries beaters for

home mixing machines through this induc-
tton heating unit which brazes the beater
blades to the main stems automatically.

Fig. 4. Moving coil fixtures for heating, bending door handles.

Fig. 2. The v.hi. energy is used here for
zone-refining sgilicon., Double glass bells

are used as vacuum chambers and shields.

v

In bending, for example, only the area
of the bend itself need be heated and
since induction heating does this so
quickly, the rest of the work piece
will remain rigid and retain its shape.
Fig. 4 shows a moving ecoil fixture in
which an aluminum door handle is
heated to 900°F and bent at right
angles in 3 seconds, the entire opera-
tion being completely automatic, ac-
curately controlled, and without form-
ing scales, discoloring, or distorting.

Shrink fitting of bearings is another
typical use of induction heating equip-
ment. A work coil which fits inside the
hole heats up the metal sufliciently to
expand the hole diameter and then the
shaft or other part is quickly inserted
in the hole. As the metal cools it grips
the insert firmly and produces a reli-
able, tight fit.
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Fig. 6, Cross-section of currents in red.

In addition to the few examples out-
lined here, there are a host of special
purpose applications where induction
heating is often the only method which
permits the eflicient production of a
particular metal part. Whenever metal
must be heated, induction heating
offers a rapid, eflicient, and easily con-
trollable source of heat. The basic
reason for this lies in the principle of
induction heating—the heat is gen-
erated electronically, directly in the
work piece itself.

How I+ Works

The dcvice that generates the power
for the induction heating process is
very similar to a radio transmitter. It
takes low-frequency power from the
power line and converts it into a high-
frequency signal. In an ordinary radio
transmitter the signal is sent out over
the antenna and radiates through the
air. In addition to the power that is
radiated. a certain amount of power is
lost because none of the components
is “ideal.” Thus we know that in a

power transformer there are losses due
to hysteresis and eddy currents. To
keep the latter to a minimum, lami-
nated rather than solid steel cores are
used. In addition there are losses in
capacitors and coils as well as in the
purely resistive circuit elements. In a
radio transmitter the ratio of input
from the power linc and the antenna
output is an indication of its efficiency.
In induction heating equipment, the
amount of radiated energy is kept to a
minimum and the losses, concentrated
on the work piece, are a measure of its
efficiency. Here the eddy current and
hysteresis losses are utilized to heat up
the work piece. The r.f. energy is con-
centrated in the metal by means of a
work coil which is designed to fit the
particular picce to be heated.

Fig. 5 shows the basic relationship
between the r.f. generator, the work
coil, and a steel rod which is to be
heated. The generator puts a current
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Fig. 7. Depth of penetration for metals.

through the work coil and this current
sets up a magnctic flux. The alternat-
ing magnetic flux, in turn, sets up a
voltage to be precise, a counter-clee-
tromotive force—which causes a cur-
rent to flow in the metal. This is the
eddy current and, depending on the
type of metal and the frequency used,

Fig. 8. Photo above shows the front panel
of a 7.5-kw. induction heating generator.
Note simplicity of the controls required.

more eddy current tends to flow on the
outside of the metal than in the inner
core. This characteristic, called “'skin
effect,” is used to regulate the depth
of heating by proper frequency choice
and is especially uscful in such appli-
cations as surface hardening. In mag-
netic materials there is a secondary
heating effect due to hystercsis losses
but thesc are relatively small and are
not usually considered in calculations
of heating efficiency.

To show how the skin effect works
for the smooth rod used as an example
in Fig. 5. a simplified electrical presen-
tation of the currents in the metal is
shown in the cross-section drawing of
Fig. 6. This shows that the current
flowing in each circular path sets up a
flux opposing the work coil flux, there-
by acting as an electromagnetic shield
for the material inside it. For this
reason the flux in the inner concentric
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Fig. 9. This illustration shows typical work coils thai are
employed in induction healing equipment.
the commen shapes used. (B) illustrates how special shaping
is used to fit the metal sections that are to be heated. (C)
shows placement of work coils with respect to work pieces.

{A) shows some of
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Fig. 10. Interior view of generator of
Fig. 8, showing the rJi. oscillator.

paths is reduced exponentially, which
demonstrates why flux, eddy current,
and the consequent heating is greatest
on the surface of the work picce. The
“depth of penetration” is the point at
which the current density is about 374
of its value at the outside surface of
the work picce. The actual values of
“depth of penctration™ for various met-
als at frequencies ranging from 10.000
eps to 100 mc. are shown in the graph
of Fig. 7. By proper selection of fre-
quency it is possible to determine ac-
curately the depth to which the metal
should be heated as well as the actual
skin temperatures.

The Frequency Problem

The choice of frequency determines
the depth of penetration as indicated in
Fig. 7. In practice, frequencics rang-
ing from those used for power trans-
mission to high radio frequencies are
employed. In addition to the effect on
the work piece, selection of the right
frequency must be considered along
with efficiency, complexity, and cost
when designing the gencrating equip-
ment. Every radio ham knows that it
usually costs more to put the same

power on the air in the 2-meter band
than in the 80-meter band. At the
higher frequencies tubes become less
efficient, losses inside the generating
equipment rise, and the amount of
spuriously radiated power increases.
This latter type of loss is costly in two
ways. First, any r.f. power that is
radiated into the surrounding atmos-
phere is lost to the work coil; second
and of more importance, radiating cn-
ergy interferes with other services such
as communication or radar. In most
machines the exact frequency is not
controlled by a crystal oscillator but
depends on the tuning of the power
oscillator and stable, known frequen-
cies are difficult to maintain. This is
particularly true where frequencies
are adjusted for a certain work piece
during one production run but must he
changed during the next run. Radia-
tion at frequencies which can interfere
with aircraft beacons, communications,
and similar services is possible. In addi-
tion, the harmonics generated by high-
power induction heating machines may
reach into the TV, FM, v.h.f., and other
frequency bands.

To avoid interference with other
services, the FCC has issued strict
limits on permissible radiation from in-
dustrial and medical equipment. For
operation at any frequency except 27.55
me., the maximum radiated field per-
mitted is 10 microvolts-per-meter at
a distance of one mile. The 27.55 mc.
band is set aside as an experimental
and industrial frequency allocation
within which these limits need not be
observed. The radiation limits apply
not merely to the fundamental but also
to all harmonic and subharmonic sig-
nals which might be due to induction
heating machines. To insure compli-

ance with FCC regulations each induc-
tion heating machine must be tested,
signal strength readings must be
taken, and a certificate of approval ob-
tained from the engineering firm doing
the testing. In many installations, espe-
cially at the lower frequencies, radia-
tion does not present a problem, but
where higher frequencies are used
shielded work booths and similar de-
vices must occasionally be employed to
avoid interference.

How serious the interference prob-
lem can be is shown in a recent case
history of persistent interference with
an aireraft localizer beacon. The inter-
ference was finally traced, by an FCC
mobile unit, to an insufficiently shielded
induction heating installation. Makers
of induction heating machines are now
aware of the radiation problem and
usually have cvery new mode! checked
for radiation before leaving their
plants.

Some of our readers who have ex-
perience in building transmitters may
ask why crystal-controlled induction
heating machines are not in wide use.
Actually most manufacturers make at
lecast one type of crystal-controlled
unit, operating at 27.55 mc., which does
not require extensive external shield-
ing. For a general-purposc induction
heating machine, such as the 7.5 kw.
unit shown in Fig. 8, the nominal fre-
quency is 430 ke. As the work coils are
changed, as more or less power is de-
manded, the oscillator frequency will
normally change somewhat,

There is little point in keeping the
frequency absolutely fixed by means of
a low power crystal oscillator and a
chain of power amplifiers, each of
which merely wastes d.c. power. In-
stead, the tank circuit can be adjusted

Fig. 11. Here is the
basic circuit that is
employed in the 7.5-
kw. induction heating
unit described in text.
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for maximum power output for each
individual work piece, To minimize the
external shielding required, the entire
generator is housed in a grounded,
eleetrically bonded cabinet,

The Basic Circuit

The 7.5 kw. induction hcating gen-
erator just mentioned is probably typi-
cal of the medium-sized machines and
its circuit, shown in Fig. 11, will be of
interest to our technically minded
readers. One unusual feature of this
oscillator is the fact that the plate is
grounded while the grid and cathode
receive a high negative voltage. Part
of the r.f. signal developed across the
plate tank circuit is fed back to the

ELECTRONICS WORLD
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grid through the tickler coil. R and C,
make up the grid-leak network. R,
limits grid current during the positive
portion of the cycle. The working r.f.
energy is coupled by transformer T, to
the work coil and its load. If the plate
were at a high d.c. voltage, a coupling
capacitor would be required or the
transformer would have to have high-
voltage d.c. insulation. The simplicity
of the basic circuit of Fig. 11 is shown
by the physical appearance of the r.f.
power panel of the Thermonic model
750 gencrator, Fig. 8. Fig. 12 is a sim-
plitied diagram of a 20 kw. G-E induc-
tion heating generator. Here a coupling
capacitor isolates the work coil from
the d.c. power and the work coil forms
a part of the oscillator tank circuit.
In addition to the r.f. oscillator circuit
there is a d.c. supply to furnish the
necessary power.

The control circuits to regulate the
“on” time and to protect the equipment
in case of failure of the cooling systcm,
are quite a plant in themselves. The 7.5
kw, generator shown in Fig. 8 requires
300 cubic feet of forced-air cooling per
minute and 8 gallons of water at a
pressure of 40-45 psi. The water is uscd
to cool the transmitting tube and the
various power coils and then the heated
water gives off its heat to the cooling
air. This means that an internal pump
circulates water to the hot points in
the system and then, just like in an
automobile, the water is cooled down
again by passing through a radiator
while a fan blows cool air through it.
This cooling system removes the d.c.
and filament power which is not turned
into working r.f. power.

The Work Coil

Once an induction heating generator
is installed, the design of a suitable
work coil for the particular applica-
tion is the most important problem.
Since the magnetic field gencrated by
the work coil decreases rapidly with
distance, the coil is placed as close as
possible to the area to be heated.
Therefore, work coils are designed to
fit each application. Many work coils
arc cooled by the main water cooling
system and are made of copper tubing
or hollow copper fixtures. Somce typical
shapes for various jobs of hardening,
brazing, and soldering arc¢ shown in
Fig. 9. Note how the shape of the coil
determines the shape of the area which
is heated. It is possible to heat inside
surfaces as long as the work coil can
be made small enough to fit into the
opening.

In industrial practice, once the basic
work coil for a particular generator
has been designed, special variations
are often built by plant technicians who
are familiar with induction hecating
methods. Larger automatic and semi-
automatic installations scrving con-
tinuous production runs usually employ
carcfully designed and tested work
coils, especially if an additional opera-
tion such as quenching or bending is
part of the heating set-up, Typical of
this is an area hardening process where
a certain spot is rapidly hcated and
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COVER STORY

Melting Sificon

For Semiconductors

HE cover photograph shows D. R. Ginter,

a technician in the Semiconductor Lab-
oratory of the Chemical and Metallurgical
Division of Sylvania Electric Products Inc.,
at Towanda, Pennsylvania, operating equip-
ment for the melting and casting of silicon.
The silicon is being melted under a protec-
tive cover by power supplied from a radio-
frequency oscillator through a fourteen-
turn coil. The resultant eddy currents cause
intense heat to be produced.

Molten silicon at 2600 degrees Fahren-
heit is an extremely reactive material and
will attack and dissolve nearly all sub-
stances. The silicon is being melted, prior
to casting, in a quartz crucible in an argon
atmosphere. The argon prevents oxidation
of the silicon while quartz is the only re-
fractory material with which the molten
material does not react appreciably. The
radio-frequency field of the coil causes a
graphite susceptor, into which the crucible
fits, to become hot enough to melt the
silicon.

The power for the operation is supplied
by a 10-kilowatt radio-frequency unit with
an output frequency of 450 kilocycles. The
unit is manufactured by the Lindberg En-
gineering Co., Chicago, lll. Silicon, which
has a high melting point and is an ex-
tremely reactive material in the molten
state, must be kept out of contact with all
metals and with almost all nonmetals. The
use of radio-frequency power, rather than
some other method of heating, allows the
melting chamber to be kept free of resist-
ance units and other heater elements which
would contaminate the silicon. This is ex-
tremely important because much of todav's

electronic-grade silicon has a total impurity
content of one atom or less in one billion
atoms of silicon,

The molten silicon will be cast into rods
to permit further processing in one of the
many and exacting steps in the manufac-
ture of diodes, transistors, and rectifiers.

Silicon in rod form is necessary for
"floating 10ne” purification required for
special types of transistors. In this process
a long uniform rod of silicon has a trans-
verse 1one melted through it by induction
heating. This "floating” molten zone re-
ceives ifs only support from silicon above
and below, and comes in contact with no
other substance. The zone is made to travel
the length of the rod a number of times.
The impurities, which remain in the liquid
state, move to one end. They are subse-
quently removed simply by cutting off the
end of the rod. [f the operation is carried
on in a vacuum, some impurities will alse
be lost by sublimation. [n addition, silicon
rods are made in various diameters which
are then cut into ingots for crucible melt-
ing and drawing of doped single crystals.

Sylvania is a leading producer of silicon
that is used in the fabrication of single
crystals which are cut into wafers, shaped,
and processed into transistors, diedes, and
other semiconductor devices, The perform-
ance of all semiconductor devices is de-
pendent ultimately on the purity of the
basic material used. Extremely minute quan-
tities of any contaminant can seriously
hamper the performance of a semicon-
ductor device. Therefore, every possible
precaution is exercised during production
to maintain the highest purity,

{Cover phote by John Miller)

then sprayed with a cooling fluid or
clse dropped into a coolant bath. Here
the hardening cyele would be auto-
matically controlled by a timer and at
the end of the hardening cycle the
spray would be turned on for a short
period.

Repair and Maintenance

Many of our readers in the servicing
field are wondering if the repair and
maintenance of induction heating
equipment does not offer a new ficld
for the electronie service technician. A
survey of the major manufacturers
shows that service is usually handled
by their own personnel. Induction heat-
ing generators are installed and tested
at the customer’s plant by the manu-
facturer's own engineers. After a short
instruction period plant maintenance
men or plant electricians are usually
capable of replacing tubes, fuses, and
similar parts by referring to the serv-
ice manual and possible phone consul-

WwWWwW americanradiohietorvy com

tation. According to one of the leading
manufacturers, service calls by field
engineers are quite rare hecause of the
extremely rugged design and ultra-
reliable components used in this type
of equipment. Much of the hardware
inside a typical high- or medium-power
generator consists of the cooling sys-
tem and most maintenance people are
capable of repairing leaky plumbing,
worn out blower motors, water pumps.

There is a place for people with elec-
tronics training in the induction heat-
ing field, but it is usually as an em-
ployee with the manufacturer. Here
knowledge of electronics need not ex-
ceed amateur radio experience or a
general theoretical understanding of
radio equipment, but there should be a
strong background of metal working,
machine shop, and production proc-
esses. Jobs in the induction heating
field are not too hard to find and most
firms are on the lookout for capable
electronic technicians.

39


www.americanradiohistory.com
www.americanradiohistory.com

ELECTRICAL SHOCK:

FACT and FICTION sy DANIEL p. PETERS

MEDULLA
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DO YOU BELIEVE THAY . ..

Electricity kills by burning its victims to death?
Small currents are less harmful than large ones?
Low voltages are not lethal?

There are no harmful after-effects if you survive?
It so, here is the shocking truth.

information that an electrical shock can be lethal.

However, surprisingly few people actually know how or
why. For those who work in the presence of voltages and
currents that may be harmful, ignorance of the true nature
of shock is dangerous. Knowing what actually happens is
the first step toward taking the proper precautions and, in
the case of electrical shock, there are all too many mis-
conceptions. For example:

ANY MAN on the street can probably supply you with the

FICTION: Electricity Kills by burning its victims to deuth
or “shorting™ them out.

FACT: Medical records prove that electrical currents great
enough to cause actual burning kill less often than do
currents of much lower magnitude. The notion that an
electrical current “shorts out” its victim in the way that
lightning can short out an electrical circuit, while closer
to the truth than the “burn’ theory, is still misleading.
Actually, electricity kills by overriding the control that the
nervous system exercises over the body.

The human body has sometimes been compared to an
automatic factory. Muscles are its motors. Master-minding
the operation of these motors is that fabulously complicated
calculator- -the brain. This message center sends instruc-
tions to the controlled parts of the body via an intricate
electro-chemical network we know as the nervous system.
Doctors take advantage of the electrical nature of the
nervous system with electrocardiographic and electroen-
cephalographic equipment, which measure the small im-
pulses associated with heart and brain, respectively.

If overridden by an outside current, the electrical im-
pulses of the nervous system lose control of body functions.
During brain surgery, for example, doctor's have applied
small potentials to various sections of the brain that have
caused movements of limbs and induced mental images.
Through such electrical prodding, much is being learned
about the mysteries of the mind.

Not so helpful, however, are the uncontrolled currents
that flow during electrical shock--currents that swamp out
the signals going to various parts of the body. Particularly
dangerous are such currents that enter the heart and
respiratory centers. Thus, a key factor in death by elec-
trical shock is the path of the undesired current within
the human body. as well as its magnitude.

Death following shock is generally caused by one of two
direct eficets: ventriculur fibrillution or respiratory-center
paralysis.

To understand ventricular fibrillation, we should know
a litile about how the heart operates. Basically, it is a
pump forcing blood through the body. Controlling the
heart muscles is a minute, electric current occurring
periodically in the right auricle of that organ. If the con-
duction system of the heart is disturbed, say by an out-
side electric current, the muscles respond in a haphazard
fashion, rendering the organ useless as a pump. Known as
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ventricular fibrillation, this phenomenon generally causes
death since the vital body organs are not supplied with
fresh blood.

Respiratory-center paralysis is the second most lethal
effect of electrical shock. Normal breathing is controlled
by a stimulus from a section of the hindbrain known as the
medulla oblongata. The electrical stimulus travels through
a complex nerve network to the breathing muscles and
lungs. An outside current can easily paralyze the network
and cause breathing to stop. Actually death from shock
can be caused by respiratory-center paralysis, by ventricu-
lar fibrillation, or by both.

FICTION: Smutll currents are less harmful than large ones.
FACT: For obvious reasons, the exact intensity of current
that will cause death in a human being is not easy to de-
termine. However, much research has been conducted in
this direction. One careful study in this area was under-
taken by researcher L. Alexander and published by medical
organizations on this continent about two decades ago.
Table 1 presents key information extracted from his report.
There are other complications showing somewhat different
tabulations-—such factors as whether males or females are
involved, whether the current is ac. or d.c., and the
methods used in research may affect the data—but the
table will serve as an illustrative guide.

Currents of .07 to .09 ampere generally cause death by
ventricular fibrillation, if they pass through the chest. How-
ever, much lower currents can also prove fatal. A current
of only .015 ampere passing directly through the chest can
render the victim incapable of releasing himself from the
circuit, while simultaneously paralyzing the muscles of
the diaphragm needed in breathing. Unless he is released
from the circuit with outside help, he will die from as-
phyxia even though the heart and respiratory centers are
not affected directly.

From the chart we can also see why people say that a
charged conductor “holds” its victim. Once muscle paraly-
sis occurs, he can do nothing to free himself. However, in
some cases, muscles contract with enough violence to
“throw” the victim. This, of course, may cause secondary
injuries if he hits something in his flight, but also may be
the means of saving his life. A larger current would be
more likely to do this than a smaller one. More will be said
on this score later.

FICTION: Low voltages are not lethal.

FACT: Thus far we have considered only the effects of a
current passing through the body. However, voltage is the
force that determines current magnitude. The amount of
current for a given applied voltage, of course, depends on
resistance—and the resistance of the human body varies
widely. It depends, among other things, upon the path of
current; the health of the individual; the duration of the
current flow; the condition of the skin (wet, dry, etc.):
and the area of contact. Measure the resistance of your
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body from arm-to-arm under various conditions: you will
find that, while perspiring freely on a warm day, the resist-
ance is so low that 25 volts could produce sufficient cur-
rent to cause death. Confirming this, there are cases on
record of deaths caused by 32-volt farm lighting systems,
Yet, under more favorable conditions, the 120-volt house
lighting system would cause only a tingle!

FICTION: High voltages are always more dangerous than
low ones.

FACT: Strangely enough, shock from potentials greater
than 1000 volts may be less dangerous than those from
lower voltages. The reason for this is that the high cur-
rents associated with high voltages may cause all muscles
—including those of the heart—to contract suddenly and
violently. The heart muscles may contract to such an ex-
tent that fibrillation cunnot occur. In such cases, the heart
may resume normal action if the victim is released in
three or four minutes. A recovery rate of 62 per-cent
among cases where persons were knocked out by potentials
above 1000 volts was observed during a study made in 1933.
The corresponding rate at much lower voltages was only
39 per-cent.

Not only the voltage and current magnitudes but also
the current body puths are important. Any route involving
the heart or brain is dangerous, as pointed out earlier. The
“Journal of Industrial Hygiene” reported in 1925 that, of a
number of cases involving fatal shock at voltages below
250, 90 per-cent of the victims had marks on their left
hands. This indicates that shocks through the left hand
hence, nearer the left side and heart—are much more
dangerous than those through the right hand. Thus, if
you tend to keep one hand in your pocket while near live
circuits, make it the left.

FICTION: There are no harmful after-effects if you survive

a shock.

FACT: If you suffer a shock and have sustained no apparent

injury, it may not mean that your troubles are over. Elec-

trical shock sometimes damages nerve tissue, Thismay cause
(Continued on puge 118)

Table 1. Shock current intensities and their effects.

CURRENT EFFECT

IN AMPERES

.0002-,0003 Tap

.00075 Pinch

.001 Grip

.005-.015 Unpleasant stimulation

.015-.019 Paralysis of muscles through which cur-
rent flows

025 Possible permanent damage to tissues
and blood vessels

.07 and higher May be lethal

1
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Acoustic Research AR-3

GOOD many loudspeaker manufac-
turers have put in a lot of work
finding out just what “makes ster-
eo.” They may have come up with dif-
ferent conclusions (which adds to the
confusion), but one can credit them
with honest effort, both for their re-
search and in making available prod-
ucts consistent with their “findings.”
We discussed the reasons for these
differences in Part 1 of this article—
S0 now let us consider some other as-
pects. Some manufacturers have been
quite “purist” and produced only sys-
tems that give stereo in its best or
“final” form; if vou want stereo. ac-
cording to them, don't settle for any
half measures. Others have catered to
people who have monophonic hi-fi and
want to convert to stereo by adding a
channel (as a first step, at least) or
for people with practical limitations:
no room for the ‘‘conventional” set-up
or an awkward shaped listening area.

"Add-On Units"

Early in the field of the “add-on”
market was FElectro-Voice with the
“Stereon.” This is a versatile unit in-
tended to take the mid-range and highs
of the second channel (left or right)
while the bass of both channels is fed
to the bass unit of the original system.
A filter is provided to do this, as shown
in Fig. 7. Umversity has also intro-
duced three add-on “Stereoflex” units.
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Jensen Model DS-100

However, with some University woof-
ers, the dual voice-coil makes the filter
for diverting bass from the second
channel to the original woofer unneces-
sary. One voice-coil of the “common’’
woofer is fed from each amplifier out-
put by a relatively simple connection
(Fig. 5)

This add-on approach is not favored
by other manufacturers, however. They
feel that in most instances the add-on
unit will eventually be abandoned in
favor of a more ideal system. \While
this is probably true, there may also
be some places where ‘‘one large, one
small” fit so well they will remain. It
can give quite good stereo presentation,
although admittedly, where circum-

Fig. 5. This is the connection possible
with the University "Stereotlex” as em-
prloyed along with double-wound woofer.
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Stromberg-Carison MSS$-491

Some special speaker setups
that represent the various
manufacturers’ answers to

the best way to hear stereo.

Fisher “Ambassador 117

stances allow, better arrangements are
possible.

Another approach that can be con-
sidered as an “add-on” one is the
Stephens “‘Stereodot,” although this is
really a system approach. However, it
can be added on to an existing hi-fi
system by including two “Stereodot”
side speakers (which are very small)
and the control unit. It is an extremely
versatile system because the small
“Stereodot” units can be mounted al-
most anywhere. It also provides for
“center fill” by feeding a mixture of
middle and high freguencies to the
original wide-range loudspeaker, as
well as using it for the bass of both
channels (Fig. 8).

A very versatile system in this cate-
gory is one used in several Columbiu
consoles. This is not so much an add-on
deal as it is a unit with which you can
do many things. Primarily designed as
the master unit of the *Isophonic” sys-
tem (mentioned in Part 1) when used
this way the console speaker handles
common bass only, with the left and
right mid-range and highs (above 250
cps) being fed to the small “Isophonic”
units. The difference between this ar-
rangement and the Stepiiens system
was explained in the previous article.
Additionally, a jack-plug arrangement
permits the same console to be used
with another full-range speaker Ssys-
tem, feeding one channel (left or right)

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

REFLECTING DOORS
1

REFLECTING DOORS
1

D

l.__.

== Fiqg. 6. Three basic
constructions used
for unitized cabinets.

D

is)

to the external speaker and one to the
internal speaker. The possible combi-
nations are shown in Fig. 9.

Of course, many other systems can
be built on the add-on principle, merely
by buying another unit similar to the
one you already have and installing
the additional electronics somewhere,

It would be impossible to describe
here the variety of ways in which this
can be done. But we should warn
against buying a second very large
multi-unit system. Not only will the
distaff side probably object to your
hobby occupying too much of the living
room, you will not get the hest stereo
—in fact you may not get sterco,
period! Speakers for stereo must give
an impression of point-source radiation,
if you plan to use two alike, spaced
apart in the conventional manner. If
you already have one of these large
“superdupers,” I have two suggestions:
either buy a complete separate sterco
system and keep the original for mono
only or else buy one of the add-on sys-
tems, utilizing your single system for
part of the stereo—-but not for just one
channel.

"Unitized" Approach

So much for the add-on approach.
Next we turn to the “unitized” ap-
proach—putting a complete stereo
loudspeaker system for both channels
into one cabinet. Several people have

)

material, they each can project sound
that appears wider than the piece of
furniture from which it actually comes.
Choice should be governed by the
acoustics of the room in which you will
install it, bearing in mind that too
little reflection can sound “dead” while
too much results in confusion. The di-
rect radiator, without reflectors, will
perform best in recreation-type rooms
while a type provided with doors that
bounce sound off the wall deliberately
are better in a room that is “well up-
holstered.”

Quite another type of single-piece-of-
furniture entry is the Runger-Lansing
“Paragon” (Fig. 10) and its junior
version, the “Metregon,” These cross-
fire the sound into a curved reflecting
surface, the object of which is to even
out the mean path distance from each
unit to the listener in various parts of
the room, thus spreading the area of
acceptable sterco. The reflector alters
the apparent position of the two units
according to where you sit, so as to
optimize stereo in different positions.

This optimizing of the presentation
in different positions in the room
should not be confused with providing
“center fill.” Actually the latter is best
done by using better microphone tech-
niques in recording. Where this has not
heen done, a center loudspeaker may
help to a limited extent. At the same
time, this hole-in-the-middle effect can

be more noticeable with some types of
loudspeaker than others. The horn
type produces an effectively large area
sound source and is more prone to
exhibit the effect just mentioned than
some other types.

For this reason, Paul Klipsch, who
advocates horn-type loudspeakers at
opposite ends of the longer wall of a
room {(Fig. 11) developed his *Heresy"”
for the middle position, together with
a simple phantom circuit for connect-
ing it to virtually any pair of stereo
amplifiers, so it receives a matrixed
signal. This is also the philosophy be-
hind the remixing of middle for the
center speaker in the “Stereodot” sys-
tem.

But optimizing stereo, so its effect
can be heard in positions other than
center is another thing. This is what
various approaches try to do in differ-
ent ways. The deviant sources of Fig. 6
do it by changing the type of sound
distribution from each unit received in
different parts of the room.

The cross-fire-with-reflector system
on Ranger-Lansing does it by shifting
the apparent loudspeaker unit positions
according to where you sit. The *“Iso-
phonic” system of Columbia utilizes the
radiation pattern in yet another way,
to modify receiver intensity from each
unit according to where you sit. Each
of these three methods works, hut pro-
duces different results. Which is best?

While, as we have said, this may
vary with individual rooms in which
they are tried, the difference is also
subject to individual hearing faculties
and experience and although I may not
be very helpful in saying this, the only
way to know which suits you best is to

Fig. 7. Connections and network arrangement for the Electro-
Voice “Stereon” “add-on” unit is shown in this illustration.

done this—in slightly different ways.

Most of these are essentially an ap-
proach for the small-to-medium sized
room. Some angle the speakers out-
ward for direct radiation (Fig. 6A);
some point them out opposite ends
with movable reflectors (Fig. 6B); and
at least one (University “Trimension-
al”) does this with the reflectors in
front of the units (Fig. 6C) so as to
further utilize wall reflections. Some of
them use common and some separate
woofers., The University version uses
a common woofer with twin voice-coils
and utilizes radiation between the cabi-
net back and room wall to improve the
low end.

Each of these arrangements uses
outward-facing units for the mid-range
and high frequencies. Used on stereo
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Fig. 8. Block diagram and connections that are utilized in
Stereodot’ loudspeaker arrangement. See text.

Table 1. Composite stereo assemblies with speakers for two channels in one unit.

SINGLE SOUND

OR RE-
SEPARATE SOUND DIRECTIVITY FLECTOR

MAKER MODEL WOOFERS VARIABLEBY FIXED USED?
Ampex A-423 Separate e Divergent —
Bozak B-304 Separate Hinged Doors! — Yes
Fisher Futura Il Separate — S e
Fisher Ambassador 11 Separate — — —
Frazier Stereoramal Separate — Divergent, 30° —
Frazier Stereorama Il Separate — Divergent, 30° —
Frazier Stereomaster Separate — Divergent, 30° -
Hartley 217-Duo Separate? — Divergent, 40° —
Jensen DS-100 Separate  Swivel Mount — ==

Lansing, J.B. Paragon Separate — Cross-fired Curved

Lansing, J.B. Metregon Separate — Cross-fired Curved
Tannoy Lanseer Separate — Divergent, 12° —
University Trimensional Single Hinged Doors? o Yes

Notes: 1. Hinged behind end-faced units to reflect sound forward.
2. Hartley 217 extended-range units carry whole range in each channel.
3. Hinged in front of end-faced units to further reflect sound against room walls.
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* KLH Meodel Six

Argos Model DSE.1

Stephens” “Stereodot”

Frazier “Stereorama 11
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Fig. 8. Arrangements used in Columbia con-
soles: {A)} and (B) use 2 fullrange speak-
ers; (C) combines lows in central woofer
and mid-range and highs to external units.

"
Lfiecrng guerFact

Fig. 10. Basic arrangement used in Ranger-
Lansing “Paragon” and “‘Metregon” units.

001" SPEANER W WIDOLE CONNECTS BY
"PHANTOM™ CIRCUIT TO BOTH AMPLFERS
CORNER MORNS FOR LEFT AND RIGHT

Fig. 11. Klipsch’s recommended setup, with
2 corner horns and “phantomed’” center unit.

Fig, 12. Method of getting good horizontal
distribution and avoiding unnecessary ver-

tical spread with extended-range units.
/
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bass that is supposed to be there, so
stereo should have just plain, good
bass.

Some of the earlier small bass units
relied on harmonic generation to give
a “false bass''—like the car radio bass,
but more modern approaches have re-
sulted in units that do give real bass
from much smaller units than hitherto
was believed possible. Some manufac-
turers claim that trying to get big
bass from small speakers is defying
“the laws of physics.” I think it would
be more accurate to say that some de-
signs have found some “loopholes” in
these “laws."”

But do satisfy yourself that the unit
you buy does give genuine, clean bass
that is adequate for the room in which
you will play it and working from the
amplifier you will use.

Two Identical Units

So much for the ‘“system” ap-
proaches, some of which come pretty
much “ready-made” while others give
plenty of scope for experimentation.
But another approach that offers wide
appeal for two reasons is of the two-
identical-unit variety.

This may come either as separate
loudspeakers which connect to an

MAKER MODEL BRIEF DESCRIPTION
Columbia 360,626,637 Central unit for mixed lows, part of console;
small side units for stereo highs, above 250
cps; jack arrangement, see text.
Electro-Voice | Stereon Add-on unit consisting of mid-range and

l Sterec Director

Jensen

Klipsch Heresy
Stephens Stereodot
University Stereoflex

tweeter speakers working above 300 cps. Bass
in both channels handled by low-frequency
speaker system.

Ducted-port enclosure for woofer. Mid-range
and tweeter units are swivel-mounted to per-
mit varying of directivity.

Corner horns with sealed back enclosure for
center fill, phantom-connected to amplifiers.
Central unit for mixed lows and controlled
mixture of highs for center fill; small side
units for stereo effect. above about 400 cps.
Add-on unit consisting of mid-range and
tweeter speakers working above 150 cps. Bass
in both channels handled by dual voice-
coil woofer.

Table 2. Here are some of the special stereo systems with brief descriptions.

conduct some careful listening tests of
your own.

Sterec Bass

In going over different svstems- or
for that matter, individual speakers too
-—you will find a further area of con-
flict lies in the Kkind of unit used to
provide bass response. Paul Klipsch
won't hear of anything but a corner
horn, except for the center fill. Other
manufacturers maintain — as almost
anyone would have until a year or so
ago—that a speaker must be big to get
good bass. Edgar Villchur (of Acoustic
Reseurch) says that there is merit
in a low-efliciency and small bass sys-
tem.

So what kind of bass is good for
stereo? As was explained in Part 1,
pure bass is not materially stereo-
phonic in any ordinary sized living
room. But music is deficient without

www.americanradiohistorv.com

equipment cabinet or with the equip-
ment included in one ensemble with a
companion speaker to match. In
achieving stereo, both offer similar
prospects. Also some systems come as
a matching set of three which can
stand close together thus simulating
the one-piece system or be spaced far-
ther out if this is found necessary in a
particular listening room.

Directivity

But we now get into another differ-
ence over which to choose: directional
or diffuse radiating (omnidirectional)
type loudspeakers? On this score most
speaker manufacturers belong to one
school or the other.

The omnidirectional school uses dif-
fuse radiators so that sound exclusively
from one unit will be identified with it
—wherever you are in the room. Cor-

(Continued on puge 126)
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TV Shop

Two-Way Radio

1IpITOR'S NOoTE: With ervcryhody (inecliding
TLBECTRONICS WoRLD) talking aboul serrice

opportunitics  in  two-rcay  mobile  radio.
opencd up by the virtnally walinvited apli-
cationsg in all husinesses, let's not orerlook
a key possihility, A serviee husiness ean
henefit as much froewm this wicdion as cai
any eadearvar uging velicles! o oaddition,
wheat could help you push lLwoe-way seles
and serviee aiore thaw a livieg crample?

fneidentally, dou’t conpusc the Rusiness
Nervice with apecalion on the Citisens Boawd,
which is perviissibile without type-approved
cquipmaent, For information on the lattor,
see cCilizens Radio Faces the  Fatoree,”
Naovember 1458, aad “Build This Citizens
Band Traunsceiver,” March 1954,

HE NEW Business Radio Service is
Ta natural for TV sales and repair

organizations secking an ecfficient 2-
way radio system. Just ask Lee Devin,
owner of Lee Dervin's TV, 929 N. W.
10th Ave., Oklahoma City, Oklahoma.

Devin was one of the first Oklahoma
businessmen of any kind to apply for
a license in this service: his Motorola
system was installed shortly after the
Federal Communications Commission
opened the service on August 1, 1958.

His initial system consisted of a 25-
watt a.c. utility base station, an "Iso-
plane” antenna on a 50-foot tclescoping
TV mast, and two 25-watt mobhile
units. The two mobile radiophones
were originally installed in Devin’'s car
and the service station wagon. When
he traded in his auto, he had a new
60-watt, transistor-powered mobile unit

May, 1959

Uses

installed in the new car and the orig-
inal set put in the company's pickup
truck.

The original system provides 10-15
miles range, sufficient to cover most of
Oklahoma City's metropolitan area. In
order to cover the fringe areas beyond
this, Devin plans to erect a 100-foot
tower and a high-gain antenna.

Besides operating a widespread TV
repair service, Devin is heavily en-
gaged in buying, renovating, and re-
sclling used TV receivers. le finds
two-way radio is most useful in both
his sales and service activities.

Dispatching service calls to tech-
nicians in the ficld is a “natural.”” By
relaying new calls to the men in the
field, efliciency and productivity can be
increased greatly, since waste trips
back to the office are eliminated. Devin
fecls his three-man organization should
be able to handle 10 per-cent more
calls through radio. This means in-
creased income and also lower operat-
ing costs, since gasoline and vchicle
wear are cut through the elimination
of waste mileage.

On puzzling service calls, the techni-
cian can also use the radio to get fast
assistance from the shop. This avoids
using the customer's phone, often a
cause of embarrassment.

Devin reports that an uncommonly

wWWw.americanradiohistorv.com

From his shop. Devin can advise on home repairs, re-route
vehicles economically. or approve purchases of used sets.

‘ Field technician Jerry LeCompte can check on late calls
for fast service., get shop advice, or OK's on old sets.

Many dealers are becoming interested
in selling or maintaining two-way
mobile radio. Here's one who uses it
himself—to his advantage and profit!

compcetitive situation exists in the used
receiver market in Oklahoma City.
Oftentimes when a family wishes to
get rid of a set, it will call three or four
companies. Then bidding for the re-
ceiver (if it's in reasonably good con-
dition) takes it out of the *‘good buy"
category. Devin says that a 2-way
radio call to a man in the field enables
him to “‘beat the crowd"” to the seller’s
home and thus often snap up the set at
a price that leaves room for a good,
fair profit.

One of Devin's men, Jerry LeCompte,
says the radio is very helpful to him
in passing certain  decisions on to
Devin. He says, “I really appreciate
not having to stick my neck out on bids
when 1 appraise a set. \With radio, 1
can ask Lee how high I can go.” The
same situation exists in set sales at the
store when Devin is out. A prospect
offers a set price for a receiver. Devin
can be contacted immediately to say
“ves” or “no” to the deal. Fast action
like this saves manhy sales that might
otherwise be lost if the prospect were
told, “I'll let you know this afternoon.”

In summary, Devin says that his
new 2-way radio system, made really
effective through the Business Service,
provides the means for tight, eflicient
operation of all phases of the TV sales-
service business. —{30—
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By HAROLD REED

% NE of the many, and perhaps most
useful, uses for transistors is in
connection with control applica-

tions. A minute current applied to the
input of a transistor circuit will trigger
or operate many different electronic or
electro-mechanical devices which re-
quire greater operating current.

Most of the published transistor con-
trol circuits have been designed to op-
erate some very sensitive device, such
as a relay, requiring a small input con-
trol current and a larger, but still
small, operating current. Now that in-
expensive power transistors are avail-
able, the experimenter may construct
useful transistor circuitry for control
of devices less sensitive, that is, de-
manding greater operating current.
One such application that occurred to
the author is the control of smali d.c.
motors as described in this article.

Miniature Motors

The d.c. motor around which this
circuit was designed is called the “Su-
permite” and measures only 1”7 x 133"
x 114" Its dual shaft extends %" from
each side of its case and the shaft di-
ameter is %."”. It weighs just 2 ounces.
It will run on 1% to 6 volts d.c. and
its rotation is reversible. This motor
was designed to power mode] boats and
planes, toyvs, moving display signs, and
other mechanically driven devices. An-

Xpel

I ransistor

Motor

Control
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other motor that the constructor may
use is the “Mighty Midget” which will
operare on 3 to 6 volts d.c. It is supplied
with 7:1 reduction gears and pulley.
Both motors are available from Lafa-
yette Radio.

Circuit Analysis

The manner in which this motor con-
trol idea is applied can be understood
by analyzing the schematic diagram of
Fig. 1.

The complementary characteristics
of n-p-n and p-n-p junction transistors.
whereby use is made of the opposite
action of these devices. is utilized, and
therefore, direct coupling is employed
between all stages. An original circuit
design for direct coupling was given by
George Sziklai of RCA, in which a
p-n-p transistor preceded an n-p-n unit.

The circuit of Fig. 1 uses a small
p-n-p junction transistor for the input
stage. This is followed by a small n-p-n
type which works into another p-n-p
unit of the power tvpe. When a control
current of the correct polarity is ap-
plied to the input circuit of V,, an am-
plified collector output current is ob-
tained. This current flows through the
base-emitter path of V. and a greater
amplified current is available at the
V. collector circuit. Likewise, this fur-
ther amplified current flows through
the base-emitter circuit of V,, which re-

1tal
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Simple, inexpensive circuit for direct or remote

control of small motors. Useful for model control.

sults in increased current in the col-
lector circuit of V. (the power transis-
tor) of sufficient strength to operate
the motor. The first transistor, V.. ob-
tains its negative collector voltage
through the base-emitter path of V..
Also, the second transistor, V., gets its
positive collector potential by way of
the base-emittier path of V., This ar-
rangement makes it possihle to employ
a single battery supply to provide the
correct operating polarities for the dif-
ferent transistor tvpes.

An input signal control current of
less than 100 microamperes will oper-
ate the motor, thus the device may be
radio-controlled, using a small trans-
mitter and crystal rectifier receiver of
the type employed in mode! control.
Also. the circuit may be operated di-
rectly from a photo-electric cell with
no auxiliary source of voltage. With a
small, inexpensive photo-electric plate
connected directly to the input. the
motor could be controlled with a flash-
light from across the room. The tiny
selenium plate was not very sensitive.

The standby current drain of the cir-
cuit and the required input control cur-
rent vary with the value of resistor
R,. If the value of R, is increased, the
standby current of the circuit is great-
er but the required control current is
smaller. When the value of R: is de-
creased, the non-operating current is
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less but the necessary starting control
current must be greater.

The circuit may be tested with the
component parts shown within the
dashed box at the input of V.. These
will provide a signal control current of
about 100 microamperes when E, is
3300 ohms as shown in Fig. 1.

Total current drain with the motor
running is 450 milliamperes. This may
be compared with the current required
for a flashlight using two size C bat-
teries. A lamp used in a flashlight con-
taining two of these batteries is the
G-E PR2 rated at 500 milliamperes.
Thus, it can be scen that the transis-
torized motor control device draws less
current than the flashlight bulb, If the
constructor requires more power for
the motor, B: can be increascd to 415
volts.

A less sensitive circuit that was tried
is given in Fig. 2. It consists of just two
direct-coupled transistors, an n-p-n and
p-n-p type. With this circuit, a signal
control current of 0.3 milliampere is
sufficient to start the motor and when
this current is increased to 0.5 milli-
ampere, the motor runs at full speed.
It is to be noted that the polarity of
the control signal is the reverse of that
required for the circuit of Fig. 1.

Construction Notes
No particular construction pattern

LHANR Bgy
TATY gy

The underside view of the completed unit
is shown here. Wiring and layout are sim-
ple and only a few connections are needed.

The completed motor control unit. All that
is needed to start the motor is to apply
a minute control cwrrent to white plug.

|
>
Photo of all the component parts for the
motor control device. Note that all

holes have been made in the metal box
and everything is ready for the assembly.

May, 1959

Fig. 1. Schematic di.
agram of the motor
control circuit. The
motor will operate
with an input control
current of less than
100 pa. The section
within the dashed box
is used to test circuit.

(e,

Fig. 2. Diagram of a less sensitive motor
control circuit. An input control signal
of Y2 milliampere will operate the motor.
The several components within the dashed
lines may be used for testing the circuit.
These will provide an input control current
of ¥2 ma. A penlite cell may be employed.

need be followed. In fact, the physical
layout will depend cntirely on the
particular application. It may be de-
sirable to locate the motor away from
the other component parts, for in-
stance, when the device is used in
model working activities. The author
built up the ecircuit of Fig. 1, in the
manner shown in the photograph, for
experimental applications.

All the parts are attached to the
upper half of a 214" x 2'4” x 4” alu-
minum Bud “Minibox.”” The three
transistors and motor are mounted on
the top side and the two flashlight bat-
teries are located on the bottom side.
A small, dual-type battery holder se-
cures the hatterics. The “on-off” switch
and miniature connector for the control
signal are placed on onc end of the box.
Two sockets are provided for the
smaller transistors. The 2N256 tran-
sistor is attached directly to the bhox
with two 6-32 machine screws. It is to
be remembered that the case of this
transistor is part of the collector cir-
cuit and therefore other connections

must not be made to the metal box.
Other equivalent transistor types may
be used instead of the ones shown,

Two connector inserts, removed from
a miniature tube socket, are slipped
over the base and emitter pins of the
power transistor for electrical con-
nection, Wires should be soldered on
these clips hefore placing them on the
transistor pins.

The small pulley on the shaft does
not come with the motor. It is a small
wheel taken from a pulley used for
pull-type curtains and draperies.

Although just two motors have been
mentioned, electronic mail order houses
have advertised miniature motors rated
at various voltages froni 11 to 8 volts
and current ratings from 200 to 500
milliamperes. Weights have been given
from 10 grams to 5 ounces at prices
ranging from 85¢ to over $5.00.

Motors requiring higher voltage ra-
tings may be used in the circuit by
increasing the value of B, and adjust-
ing R, as required. Collector voltage
ratings of V., V. and Vs, are —22, 25,
and —12 volts. respectively. Collector
current ratings are —10, 50. and —500
milliamperes. The V, values are those
recommended when employing a heat
sink. Be careful not to exceed the max-
imum current ratings of V', and V,.

This transistor motor control device
is one of those hohbyist's *delights”
because of its interesting possibilities
and applications. The reader interested
in model control projects will find

many useful applications for the cir-
cuit, It is also a good project for the
newcomer to transistor circuitry, since
it is easy to assemble, has few compo-
nent parts, and is simple to operate,
Total cost of the three transistors and
motor is less than $5.00 10
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You must keep charges realistic—in step with

changing times—to insure prospering business.

service dealer can do to stimulate

the stable growth of his operation
is to make a studicd effort to gear him-
self and his business to the right
habits. Most experienced dealers know
that a rigid syvstem of ‘““time control”
or “time management” is vitally im-
portant in a service business. As a re-
sult, habits that make the most effec-
tive use of time are built-in features of
all successful service businesses.

One basic weakness of the service in-
dustry generally has been the in-
grained habit of underpricing time and
labor. The result is that a high per-
centage of independent electronic serv-
ice businesses continue to operate on
the fringe of financial disaster.

Recently the Indianapolis Television
Technicians Association, through its
house organ, conducted a survey of
charges for electronic service made by
dealers in the Hoosier capitol city. In
publishing the results of the survey,
the “Hoosier Test Probe’ said:

“Many Indianapolis service opera-
tors are giving service away. Some fees
charged are so low that no funds for
the replacement of cquipment could
possibly be accrued. much less paying
the shop owner a decent living wage.

“In a survey of fees for service taken
by the ‘Hoosicr Test Probe,” every TV
service shop in Indianapolis was called.
Data was taken from cveryone willing
to cooperate.”

The survey disclosed the following
average charges:

Home TV service calls—8$4.21 per
call.

ONE OF the most important things a

Labor charges for minor repairs,
shop service—$2.70 per job.
Labor charges for major repairs,

shop service—$8.97 per job.

Labhor charges for radios brought to
the shop—-$2.29 per set.

Car radio service requiring bench
work-—$2.99 per set.

Pull and re-install car radios— $3.18
per job.

Labor charges to repair and adjust
3-speed record changer—$4.29 per job.

Recently a successful scrvice dealer,
commenting on the financial distress
of a couple of his compeers, said, “You
cannot run a discount operation on
service and stay in business. Service
dealers have been affected by the spi-
raling cost of living and doing business
just like everyone clse. It costs more
money to do business today than it did
five years ago. Average cost figures
for providing TV service in the home
five years ago were about $4,50 per
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call. These were aterage costs of effi-
cient service business operations that
had enough volume to kecp their tech-
nicians busy all the time they were on
duty.

“In the past five years, there has
been a fifteen to twenty per-cent in-
crease in the cost of doing business.
The dealer who fails to raise his
charges in the face of these mounting
costs is trying to run a discount op-
cration. He just can’t win. The eco-
nomics of the situation will whip him.”

Last year Robert S. Geran, general
service manager for the Kelvinutor Di-
1ision of Americun Motors Corporution,
stated that ‘it costs $6.02 an hour cur-
rently in a typical large U. S, city just
to keep a service man on the street.”
He said that cost included basic wages
and fringe benefits, truck opcrating
costs, and some overhead, with no al-
lowance for special expenses or profits.
Mr. Geran also pointed out that this
cost was only $3.77 per hour ten years
ago.

The latest chart covering Standard
Labor Charges for Television Service
and Repairs, compiled and published
by Harold Chase, editor of the “TSA
News,” 16311 Grand River, Detroit,
Mich., lists $5.00 for the first fifteen
minutes involved in handling a home
service call. After the first quarter
hour, there is a charge of $1.50 for
each additional fifteen minutes re-
quired to complete service on a set.

In the Indianapolis survey, only
one-third of the shops reporting made
a charge of $5.00 or more for home TV
service calls. All of the rest were un-
der $5.00 per call with a few reporting
their charges as low as $2.00 per call,

Statistically, it is impossible to rec-
oncile subnormal charges with a profit-
able service operation where the tech-
nician uses standard tubes and parts
and charges the customer only for
those required to complete the job.
Performance records of a large num-
ber of scrvice shops indicate that, un-
der normal circumstances, an efficient
technician can complete an average of
forty home service calls in a five-day
week, working eight hours per day and
devoting his time exclusively to field
service. At $5.00 per call, this average
technician would produce a gross in-
come of $200.00 per week from the sale
of his time.

At current wage levels, the dealer
would have to pay out a minimum of
$125.00 per week in wages, taxes,
fringe-benefit costs, etc., for this tech-
nician's time. Out of the remaining
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$75.00 per week he would have to pay
the operating, maintenance, and depre-
ciation expenses for the technician’s
car or truck, the premiums on the
several liability and property-damage
insurance policies he must carry, plus
the advertising and promotional costs
involved in maintaining a suflicient
volume of business to keep the techni-
cian busy with an average of forty
service calls per week.

In addition to these costs, the dealer
must maintain all of the business ma-
chinery necessary for handling cus-
tomer contacts, such as adequate and
efficient telephone service, the service
headquarters, and a substantial back-
up stock of tubes, parts, and supplies.
Considering all of the costs involved,
the dealer would be extremely fortu-
nate to break even on the income from
a technician’s time charged at $5.00
per call.

This analysis does not take into ac-
count the gross profit realized from the

(Continued on puge 154)
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Part 2.
Constructing
the
Network

HI-Fl Crossover Networks

By ABRAHAM B. COHEN & PAUL D. COHEN
Advanced Acoustics Co.

N Part 1 of this article (in April 1959
I issue), the principles behind the de-

sign of multi-spcaker networks were
gencralized so that this article on the
actual construction of the networks
would not be interrupted by some of
the more general thoughts concerning
the application of networks. With the
exception of the earlier reference to 6
db and 12 db attenuation per octave, a
more complete treatment of the actual
values involved in construction of a
network was left for this part.

Now we must deal a little more spe-
cifically with this matter of the 6 db
versus 12 db roll-off characteristic of
the network to determine the source
of the particular values chosen. These
are not arbitrarily selected values-
they are specifically related to the
values of the choke or capacitor cle-
ment that will provide a given cross-
over point for a given impedance.

Voltage Division at Crossover

By definition. the crossover point is
that frequency where the drooping out-
put of the low-frequency branch of the
network crosses over the rising char-
acteristic of the high-frequency branch
(as indicated in Fig. 3 of Part 1). For
a 6 db-per-octave network, the value
of the capacitor in the tweeter branch
and the value of the choke in the woof-
er branch are chosen to provide an a.c.
impedance across those two respective
clements, at the erossover frequency,
which will be equal to the spcaker im-
pedance. Fig. 8 shows a simplified cir-
cuit of a two-way network with a low-
frequency branch and a high-frequency
branch, both tied across a common
voltage source. Let us assume that the
spcakers are both 8ohm units and that
it is desived to design a network to
cross over at 2000 eps. We will have to
find an inductor and a capacitor that
will each present an impedance of 8
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How to design and put together home-built

precision networks for 2- and 3-way systems.

ohms at this frequency. Having found
such components (morce details later
on actually finding these) and inscrt-
ing them in the network of Fig. 8A, we
see that the voltage in the low-frequen-
cy branch has been cqually divided
across the choke and the woofer. In a
similar manner, the voltage across the
high-frequency branch has been di-
vided cqually between the capacitor
and the twceter. Conscgucntly, the
voltage across the woofer is cqual to
voltage across the tweeter. This is the
crossover point where the drooping
low-frequency characteristic crosses
the rising low-frequency characteristic.

& db/Octave Attenuation

Now we come to the matter of the
octave rate of attenuation of these
drooping and rising characteristics.
Consider, first, the drooping woofer
branch characteristic of Fig. 8A. If it
a crossover Irequency of 2000 cps the
inductance in the woofer circuit is
equivalent to 8 ohms, then at 4000 cps
{one octave higher) this inductance
will present a 16-ohm impedance since
the impedanee is directly proportional
to the frequency. When this 16-ohm
impedance is now considered in series
with the 8-ohm woofer, Fig. 8B, then
the voltage across the choke becomes
twice that across the woofer. On a db
basis (db = 20 log E-/E\) a 2 to 1 volt-
age ratio becomes 6 db, Thus, after the
crossover point, the voltage drop-off
across the woofer progresses at a rate
of 6 db-per-octave. Thus, if we go up
another octave the choke impedance
doubles again, going from 16 ohms to
32 ohms, while the woofer still remains
8 ohms. The voltage in the woofer
branch, Fig. 8C, is now at a 4 to 1 ra-
tio. On a db basis, a voltage ratio of
4 to 1 represents a total drop of 12 db
or, again, 6 db over the previous octave.

The same analysis may be applicd to
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the twecter branch and it may be
shown, in identical fashion, that the
tweeter circuit capacitor, when neces-
sarily chosen to be equal in impedance
«at the crossover frequency to the
tweeter impedance will, below the
crossover point, continuce to roll-off at
the gradual rate of 6 db-per-octave. So
it is secen that the awtomdatic 6 db rate
of this type of network arises from the
simple necessity of choosing reactive
clements in the two branches to divide
the voltages cqually across the various
elements in the circuit so that the in-
dividual speaker terminal voltages will
be the same at the crossover frequency.

12 db/Octave Attenuation

In Part 1 we discussed the gencral
method of pairing off a capacitor with
an inductance in each speaker circuit
to convert a 6 db-per-octave network
into a 12 db systcm. While “pairing
off”" is the general procedure, the values
to be used in converting from a 6 db
to a 12 db network need some modifica-
tion. Thus, if a choke had been original-
ly selected to have an impedance of 8
ohms at the crossover frequency (and
equal to the speaker impedance), then
it would have to he multiplicd by a
factor of 1.41 when the systcms were
changed to a 12 dh-per-octave network
as indicated in Fig. 7 of Part 1. Simi-
larly, the capacitance of the component
which had been originally chosen for
the twecter cireuit of the 6 db-per-
octave network would have to be di-
vided by a factor of 1.41 when the con-
version is made. Once these new values
have been determined by modifying the
6 db values, they may then be paired
off to provide the 12 db network. Cal-
culations similar to those in Fig. 8 may
be made when using these revised
values to plot out the network branch
voltage which will drop at the rate of
12 db-per-octave «after the crossover
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point when going in either direction.
Inductance Variables

It may seem that we put the 'cart
before the horse” in giving details on
how to convert from a 6 db to a 12 db-
per-octave network bhefore we had dis-
cussed how to select the simple values
for the 6 db network. However, since
we had treated sueh conversion last
month as part of the general philoso-
phy of network design, it was deemed
logical to carry over that discussion in
terms of “numbers” so that a transi-
tion might be made to the problem of
selecting real values of inductances and
capacitances for a particular network.

Of the basic elements found in the
common network, the components such
as capacitors and volume controls may
be readily purchased. with the induct-
ors not so widely available, However,
this should prove no obstacle to the
man who wants to build his own net-
work. Invariably all instructions for
building these chokes are predicated
on ‘“‘air-core” (non-magnetic core) de-
sign, for two reasons: first, air-core
chokes completely climinate distortion
due to iron saturation and, second, lam-
inations of a quality good enough for
audio chokes are not easily obtained by
the average home constructor, Wooden
dowels, Masonite, and wires are, how-
ever, readily available.

Easy as it is to build a choke, the
initial design is far from simple. We
cannot simply say that so many turns
of wire constitute a given inductance.
As a matter of fact, a given number of
turns may yield widely different valucs
of inductance depending upon the man-
ner in which the turns are wound. The
total inductance of a coil depends on
the geometry of the coil. A long onc-
layer solenoid will have a far different
inductance than a flat pancake eo’l of
the same number of turns simply he-
cause the flux linkages of the various
turns in one case are completely dif-
ferent than in the other. Even after
having started with one given coil con-
figuration, it is not a simple mattoer to
guess what inductance a similar coil of
more turns would be, It is true that,
in general, the inductance is propor-
tional to the square of the number of
turns, but there are additional factors
involved that determine the final in-
ductance of the coil. For the purpose
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of this discussion, the inductance for-
mula as derived by Maxwell was used
in calculating the inductance charac-
teristic of the coil.

Building the Coil

The practical reader need not be-
ecome discouraged nor distressed at this
point. The calculations have all been
accurately carried out and checked on
an actual model so the constructor
may use these inductance values “as
is.” Al he need be concerned about is
the desired crossover frequency and
the specker impedance of his system.
Chart 1 (on the fold-out page) supplics
the basic details he needs to know
about building the coil. These details
include not only the number of turns,
but the number of layers of wire, and,
most important, the weight of the wire.
It is discouraging to go out and buy a
quantity of wire for an inspired eve-
ning of coil winding and then discover
that you are short of wire.

Although Chart 1 provides all of the
practical details for making the coil for
any given impedance and for any given
crossover frequency, we have included
another chart for the purist who still
wants to know the inductance of his
coil. If one were truly amb’tious, he
could wind one master coil with several
taps along the depth for experimental
purposes. Charts 1 and 3 give the
actual curves of an experimentally
checked master coil wound of #18
enamel wire on the coil form shown on
the chart page. Along the abscissa are
four scales: first, the numher of layers,
then the number of turns, then the
pounds of wire that are necessary for
a given inductance, and finally the coil
depth. The coil form is made with a 17
wooclen dowel as the core and the end
pieces of hard %" Masonite. A series
of %" holes were drilled along a rad.us
of one of these end pieces so taps could
be brought out anywhere along the
depth of the coil.

It is recommended that care be
taken to insure that the coil is layer
wound rather than random wound. Not
only will there bhe considerable satis-
faction in secing a job well done hut,
what is more important, the final value
of the coil will be more nearly correct
for a given number of turns. Layer
winding of the coil will be facilitated
if separators of heavy fish paper or
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several layers of masking tape or seal-
ing tape are interposed between every
two layers of windings. Thus there
will always be a comparatively smooth
surface for the subsequent layers. It
is suggested that the end Masonite
picces be secured to the center dowel
by means of a brass bolt at least 2”
long. This will permit the end of the
holt to be inserted in the chuck of a
hand drill. The drill may then be held
secure in a vise and the coil form slow-
ly turned while the wire is guided onto
the form by the drill handle.

Using Chart |

Chart 1 gives the details of the coil
configuration for any desired frequen-
¢y and speaker impedance. Choose the
speaker impedance on the vertical
scale, move over horizontally to the
curve which represents the desired
crossover frequency, and then move
down to the horizontal scale which
gives «ll the vital statistics on the coil
for the conditions selected for a 6 db-
per-octave network.

To use Chart 1 for 12 db-per-octave
networks multiply the value of the
speaker impedance by 1.41 and proceed
as above. This, in effect, increases the
inductance value by 141 times, a re-
quirement for a 12 db-per-octave net-
work.

The corresponding capacity to go
along with the chosen inductance is
easily determined. One may make a
simple calculation of capacity by using
the formula: C = 1/2%fX. where f is
the crossover frequency and X. repre-
sents the reactance of the capacitor
chosen to be equal to the speaker im-
pedance at the crossover frequency. €
will be the capacity required for the
tweeter hranch, Alternately, Chart 2
may be used to pick off the actual ca-
pacitor value for a given impedance at
a given frequency. Here, again, as in
the case of the coil, the value found
for the capacitor is for a 6 db-per-
octave network. For a 12 db-per-octave
crossover, divide the capacitance value
obtained by 1.41.

Typical Three-Way Network Parts

The very important matter of the
type of capacitor to use deserves indi-
vidual treatment, hut consideration of
this point will be deferred to the last
so that we may illustrate the actual
selection of component values for a
typical three-way system. Let us as-
sume an 8-ohm system with a cross-
over at 300 cps hetween the woofer and
the mid-range and an upper crossover
at 5000 cps hetween the mid-range and
the tweeter. This system was shown
in Fig. 7 of Part 1. The choke for the
woofer is selected from Chart 1 by
coming in from the 8-ohm point (speak-
er impedance) on the vertical scale to
the 300 cps curve and then down to
the horizontal secale where it is indi-
cated that very nearly 16 layers (or
500 turns) of wire will be required on
the coil form, that just under one
pound of wire will be needed, and the

(Continued on page 55)
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SYMMETRICAL T AND H ATTENUATORS—

A nomograph for designing symmetrical attenuators when
the terminal impedance and required loss are known.

A straight line through "Decibels for R,’" and of R, is 822 ohms.
“Impedance’’ gives value of R,. Another line For symmetrical 7 and O attenuators, the nomo-
through ""Decibels for R, and “Impedance’’ gives graph is used to determine values of R, and R;.
value of R; for T and H attenuvators. Example The values of Ry; and R,; are then given by the
shows design of a 500-ohm attenuator with a following equations: , .
5-db loss. The value of R, is 140 ohms and that Ri» = Z'/R; Ri; = Z!/R,.
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Chart 2 (Left). Auxiliary chart to be used in conjunction with
Chart } for determining the value of capacity needed to
cross over at a given speaker impedance. To use chart,
simply lay a straight edge between the point on the first
column representing the impedance of the speaker and the
point on the last column representing the crossover fre-
quency desired. The point where the straight edge crosses
the center column is the value of capacity required. Be sure
to use the two columns marked A’ together, or the two
columns marked ’B' together. This chart is to be used for
a 6 db per octave network only. In order to obtain capacity
values for a 12 db per octave network it is only necessary
to divide the value of capacity obtained by 1.41. For the
lower values of capacitance, oil-filled capacitors are pre-
ferred. For the higher values, electrolytics are employed.

Chart 3 (Below). The actual inductance values of network
chokes used in the master Chart 1 are given here. This chart
makes it possible to wind coils of given inductance if the
construction details shown along the bottom axis and in the
drawing at the center of this page are followed. Inductance
values from about .03 up to 20 millihenrys are covered here

#18 ENAMEL WIRE

N b @O

N WD DO

)

O oco o:
U Lo @

o
~

o

I

11

64

.096

4 6 8 10 12 14 16 18 20 22 24 26 28
LAYERS
® N © O €« o ¢ W O ©® N Vv N
N O -— P -
2R NBTIETRRSS
TURNS
12 | L2 2 212
POUNDS
- N~ mm ® ¥ O N O 0O v 0 <
® ~ s
AR AR EEERERE

COIL DEPTH "D"

COPYRIGHT 1959 ZIFF-DAVIS PUBLISHING COMPANY. ALL RIGHTS RESERVED.

Www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

SPEAKER IMPEDANCE (OHMS)

HI-FI CROSSOVER NETWORK

1D E S TG INT

CROSSOVER FREQUENCY (KC.) - - ——————————

~ - N T ki ine T I
3% g - = i s = '
] -H..l_l. 1 i |l IF
_J"' HHHHHHH BNl I I | I ] : i I
—— #18 ENAMEL WIRE i - i
i f LR ] e o H * :
| T 11 I |
T I I
sof B | Y
?' I ! B 1818
HH ] -[ e
T f T S - EEES SEE 8NN
| 1 w2
W | = 1 + 4
-l ! L I 1
R | | §EIH L [ 1 T T
i B PLIT l I il i
M T 4 ] _A -~
T [ l
| Ht [ 11
[ I 1 11 If i
1T T -
NERI BN [ ] I
1
2 e o 4 : IS
i 1 - = :
1 I =S ' [
T T ! { - v
T : 1 T 4 T =
i 1+ - L
{ [ ) ] i A &1 LY
| % B ’ :
1 1 i ![‘ + B i
. : E -.-Jrq e ‘ ' j ] m
L] y 4 .
11 ] 1 2 I
j ol BEE -
-4 nur et
iof W gv' g 1! 7 I
1} i il J
F
|
i T+ 3 I V4 $
T o
5 - -
_’ 1‘L_ L4 -
o e t - 1 ‘ L7 [
o~ d © - e @ % ¥ 9gysee
COIL LAYERS
: 8 i "3 R T ezperuse
< = o~ " v ® s 3s~RIo
COIL TURNS
172 I 1172 2 20112
WIRE WEIGHT (LBS.)
~ ~ ©
e o ~ m ¥ 5 S fBa-ame

COIL DEPTH "D" (INCHES)

Chart 1 {Above). A master chart giving all physical winding data for
crossover network chokes based on speaker impedance and desired cross-
over frequency. Choose the speaker impedance on the vertical scale,
move over horizontally to the curve which represents the desired cross-
over frequency, and then move down to the horizontal scale which gives
all the vital statistics of the coil needed for the chosen conditions for a
6 db per octave network, shown in circuit (A} to right. To use chart for
12 db per octave network, circuit (B), simply multiply speaker impe-
dance by 1.41 and proceed as above. The physical make-up of the choke
coil that is employed must be as shown at the center of this page
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coil depth will be approximately %"
This is all the information required for
winding this woofer circuit coil.

Now, the low-frequeney blocking ca-
pacitor of the mid-range eircuit will
have to be cquivalent in impedance to
the speaker at the 300 cps crossover
frequency. From Chart 2 the value of
this capacitor turns out to be 85 afd.

Moving to the upper crossover fre-
quency of 5000 cps, the high-hrequency
limiting choke in the mid-range circuit
should have an impedance of 8 ohms
at this frequency. Again from Chart 1,
we select 8 chms on the vertical scale,
move horizontally to the curve repre-
senting 5000 cps. then vertically down
the horizontal scale where we find that
the coil will consist of 5 layers of wire
(160 turns), will utilize approximateiy
% pound of wire, and will be about 13"
thick. The corresponding tweeter
branch capacitor at this crossover fre-
gquency point will also have to have an
impedance of 8 ohms and from Chart 2
this turns out to be 4.2 efd. (call it 4).
Thus all the details for winding the
eoils and choosing the right capacitor
values arc readily available if you
know the speaker impedances and the
desired crossover frequencies.

To convert this network into the 12
db system shown in Fig. 7D, Part 1,
the inductance values of the chokes
should be multiplied by 1.41 and the
capacities divided by 1.41 and then
paired off as previously described.

Type of Capacitors

We must now discuss the contro-
versial question of the type of capac-
itor 10 be used in audio dividing net-
works. It has been generally conceded
that one can’t go wrong if he uses good
oil-filled or paper capacitors. However,
there is the matter of cost for such
units. A 60 afd. capacitor, even one
rated at comparatively low voltage,
may not fit one’s pocketbook as well as
it does the network data, This prob-
lem has been overcome in commercial
equipment by using non-polarized elec-
trolytic types where large capacities
are required. These are comparatively
cheap but they de have their short-
comings. In practice it has been found
that the actua) capacity of a batch of
electrolytics, all rated the same but
measured at the higher frequcencies,
may vary by as much as 25 to 30%
from the rated value. In some in-
stances it has also been found that the
impedance of the non-polarized elec-
trolytic may climb at the very high
frequencies causing a tweeter loss.

This latter loss may be casily over-
come by shunting the electrolytic with
a small paper capacitor, 1 ufd., for ex-
ample, which will serve to keep the
impedance of the capacitor section of
the tweeter branch low at the high
frequencies.  The earlier question of
the capacity variations is a more tick-
lish one. 1t is not generally possible to
measure capacity before the capacitors
are purchased. The next best thing is
to buy two or three capacitors of the
nominal rating and to sclect from
these the one that comes nearest to the
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required impedance at the desired fre-
qgquency. To make such a sclection
means, of coursc. the use of an audio
oscillator, a voltmceter, and a poten-
tiometer. With these items. an imped-
ance substitution test may be made to
determine which capacitor comes clos-
est to the required value. It is desir-
able to choose one that is a little low
in value since, if required, the value
may be brought up to the proper capac-
ity by shunting it with a small addi-
tional capacity which will aid the very
high frequencies.

Such closely controlled electrolytics
have been successfully used in commer-
cially available networks for many
years and they have withstood the cle-
ment of time very well. They have,
however. been of the non-polarized va-
riety, such as the motor-starting type.
The hobbyist has had equivalent suc-
cess by putting two electrolytics of the
polarized type “back-to-back™ to pro-
vide a non-polarized capacitor.

Recently there has been discussion
on the use of the simple polarized type
of eleetrolytics for these audio net-
works and the writer approached the
problem with some trepidation. On the
surface, it seemed heretic to use a po-
larized element in an audio circuit that
was to pass alternating waveforms un-
marred and untarnished. However, in
view of the fact that all these doubts
could bhe resolved by definitive meas-
urements, an analysis was made of the
operation of polarized electrolytics and
non-polarized electrolytics trom the

www.americanradiohistorv.com

IXC.
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standpoints of reactance change, wave-
form distortion, and power transfer.
The basic facts that were being sought
were those concerned with the manner
in which the waveform was passed
through either type of electrolytic, the
voltage rating of the capacitor, and
the power to be passed on to the load
by the capacitor. Tests werce made at
bhoth low-level power and at high-level
power with waveform and amplitude
distortion observed on a scope over the
entire audio spectrum.

The non-polarized variety, made by
backing up two standard polarized 8
ufd., 450-volt electrolytics, was tested
first. A test run was made from 100 to
20,000 cps feeding this combination
into an 8-ohm load resistor. Since these
two 8 pfd. capacitors were connected
in series back-to-back, their resulting
capacity was 4 ufd. This value of ca-
pacity has a reactance of 8 ohms (to
match the load at crossover point} at
approximately 5000 cps. Under these
conditions a frequency run was made
of the maximum undistorted voltage
that appeared across the 8-ohm load
resistor, starting at 100 ¢ps and pro-
ceeding to 20,000 cps. The output volt-
age of the amplifier was continually
adjusted to give the maximum ampli-
tude clean waveform at the load re-
sistor, as seen on the scope. The plot
of this run is shown in Fig. 9A. At the
approximate crossover point, 3000 cps,
there was the equivalent of 30 clean
watts delivered to the load resistor,

(Continued on page 129)
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By JERRY B. MINTER

President, Components Corp.

how the World"

stereo-monophonic test record was made

Here is “Electronics

and how you can get the most from it.

Making & Using a Stereo Test Record

the past it has been customary to use [requency
records for testing the frequency response of phonograph
pickups.

These rvecords are lateral cuts of either stepped frequency
tones or slowly varving (gliding pitch) tones. They may be
made without pre-emphasis of the higher frequencies, in
which case they are called “constant velocity”; or pre-
emphasis may be included according to the RIAA curve for
check of playback system equalization. Usually the pitch
of the tones is identified by voice announcements or by
bands on the disc between each tone. A standard reference
level of 1000 cycles-per-second is usually recorded at the
beginning for setting level (adjusting volume control).

In order to make certain that the master record has been
properly cut, measurements of the recorded velocity can
be made optically., as shown in the photograph on the op-
posite page. The wider the reflected light pattern. the
greater the velocity and the louder the recorded tone when
played back.

Side B

A lateral frequency record can be used for measuring
stereo as well as monophonic pickups. To facilitate the use
of ELECTRONICS WoORLD'S test record No. 1, Side B for testing
stereo pickup equalization. the tone bands have been di-
vided into t\wo groups: the first group of frequencies is re-
corded at the highest level which is tolerable for reliable
tracing of 153.000 cycles. The tones below 1000 ¢ps are re-
corded at a higher level to prevent masking. at the lower
frequencies, hy the presence of turntable rumble, hum, and
surface noise. One-kilocycle reference tones are included
prior to the start of each group for proper adjustment of
level (volume).

It is possible to make rough measurements by listening
to the output from the speaker when the test record is
played, but variations in room acoustics, placement of the
loudspeaker, non-uniformity of human hearing, and many
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Our author is shown cutting master frequency test lacquer.

other variables reduce the accuracy of this approach. It is
far better to use some sort of output indicator such as an
oscilloscope, a.c. vacuum-tube voltmeter, or other a.c. volt-
meter connected across the spealker leads (voice coil). Sllll'.‘h
a direct electrical connection eliminates room AacoUuSLICS,
etc. and permits the use ol a lower output level without
errors introduced by the variation in sensitivity of the ear
at these lower levels (so-called Fletcher-Munson effect).

The wide popularity of electronic kits has resulted in the
home construction of many instruments —many ol which
will serve nicely as output indicators. Almost any city block
is sure to have one or more kit builders who would be will-'
ing to “oblige” if you have no equipment ol your own. If
such is not the case. however. the simple arrangement
shown in Fig. 1 can be used for indication of output. The
few parts can be purchased for less than a dollar at most

ELECTRONICS WORLD
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radio parts supply houses. No special tools are required to
connect these parts together. In operation this simple
“lamp comparator” utilizes the fact that the human cve is
an accurate instrument for comparing the relative hrilli-
ance of two bulhs. The reference lamp is operated from a
battery at reduced voltage (moderate red color). The
volume control of the amplifier is adjusted slowly upward
from zero until the output lamp is the same brilliance as the
reference lamp when the 1000-cps reference tone at the be-
ginning of Band 2 of the test record is plaved. While the
various subsequent tones arc played. the lamp should re-
main at approximately the same relative brilliance through-
out the first group (down to 1000 cps): then the volume
control must be reduced and reset on the next reference
tone to prevent possible burn-out of the lamp as the levoel
increases on the low-frequeney group. Each sterco channel
should be tested in sequence. {(Note: Turntable rumble,
hum, and surface noise may make it difficult to use a lamp
or an output meter for the frequencies from 15.000 cps
down to 1000 cps. In such cases. a listening test or the use
of an oscilloscope is mandatory.)

If the cqualization for cach stereo channel is set at
“RIAA’ and the lamp or other output meter indicates a
non-uniformity of output, the treble control can be used to
correct for the higher frequency group. while the bass
control can be used to correct for the lower group.

If the frequency response is not perfectly uniform, satis-
factory stereophonic reproduction may be obtained, if the
two channels are approximately balanced in response. For
this purpose, each lamp can be connected to the output
from cach respective channel and the two channels thus
compared for relative frequency response. The brilliance of
the lamps should vary a minimum amount and in unison.

If an oscilloscope is used as the output indicator, the ob-
scrved waveshape should be sinusoidal. A departure from
sinusoidal shape at the higher frequencies may indicate a
defective stylus or insufficient tracking force (weight). At
the lowest frequencies a departure from sinusoidal may
indicate improper damping of tonearm resonance. If an
oscilloscope is not available, the purity of the reproduced

Measuring width of reflected light pattern on test lacquer.

tone or lack of tonal color will serve as an indication except
at the frequencies above 5000 cps. Above 5000 cps the
human ear does not detect small departures from sinusoidal
response on single tones.

Fig. 2 indicates a method of using three flashlight lamps
to indicate relative output. The center lamp is connected
to the speaker terminals and the volume control of that
channel is adjusted on the 1000-cps reference tone until the
center lamp is midway in brightness between the other two
reference bulbs. The ratio of power applied to the two ref-
crence hulbs is approximately 6 decibels—a commonly used
measure of relative loudness as perecived by the human
car--thus the system will be flat to within =3 db if the cen-
ter lamip brilliance remains in between the two reference
lamps while the different toncs are played on the test record,
A system which s flat within 3 db electrically will be more
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uniform than the acoustical output of most loudspeakers
in common use.

A serious deficiency in response at the higher frequencies
accompanied by fuzzy tones (rough, raspy tones) may be
caused hy a worn or dirty stylus assembly. See the next
seetion on the use of the stylus test bands (Bands 1 and EIN

On the same side of this test record there are two stylus
wear test bands. These bands are recorded with a 1000-cps
tone at approximately 7 em/sec. velocity, The outer band
{Band 1) should sound pure and elean (without tone color
when played with an LP stylus at 3314 rpm. If the inner
band (Band 3) sounds fuzzy or rough by contrast. it is
likely that your stylus tip is worn or flatted. If neither band
sounds pure (free from harmonies) have your stylus in-
spected at once. If inspection indicates that the stylus is
not flatted and it has a tip radius of 1 mil or less. have vour
cartridge checked. Sometimes foreign particles will parti-
ally fill onc of the gaps in a magnetic cartridge and create
serious distortion. These particles can usually be removed
with a soft brush. Cellulose tape can also be used to pick
magnetic particles out of the gap. Simply fold a small piece
of the tape, with the sticky surfaccs outward, and insert
in the gap. All dirt and other particles will cling to the
adhesive surfaces.

A poorly centered stylus moving system can also cause
distortion. In certain pickups having damping blocks on
either side of the stylus armature, inspect both blocks for
rigidity. If one of the blocks is loose, asymmetrical damping
results—and considerable distortion. Application of a mi-
nute quantity of Pliobond or other suitable cement will
usually secure the damping block.

In cartridges using a trailing cantilever arm for attach-
ment of the stylus to the moving system. it is sometimes
possible that the trailing arm is displaced to one side. If
this arm does not line up (tangent) to the grooves at the
center of the record, distortion will result on the inner
band. Inspection of the pickup resting in the groove will
disclose any such misalignment. In most pickups re-

alignment of this cantilever arm must be done at the
factory.

r

Close-up view of the master recording lathe that was used.

The recorded level of the stylus test bands is such that
there should be no difficulty in tracking the outer band
with a monophonic pickup while the inner band can be
tracked if there are no large flats on the stylus. When test-
ing stereophonic pickups an additional factor must be con-
sidered—the vertical response. To minimize distortion from
this factor it is suggested that the two pickup leads be con-
nected in parallel, as shown in Fig. 4. Connecting the
sterco pickup leads in parallel should also be done when
playing monophonic records in order to minimize the dis-
tortion which would otheérwise result from the vertical
“pinch-effect” component of groove modulation.

Side A

The record industry has standardized placement of the
right and left channels with respect to the groove as fol-
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lows: the left channel will always be recorded on the inner
wall while the right channel will always be recorded on the
outer wall of the groove.

The first band on Side A has channel identification tones
to make certain that the left channel is connected to the
left speaker and the right channel to the right-hand
speaker.

If the channels are reversed, merely intéerchange the
speaker leads from the amplifiers. Interchanging the pick-
up leads will, of course, provide the same result.

The second band has a metronome beat recorded on it.
When played through a stereophonic system, the source of
the sound should appear to come from half way hetwecn the
two speakers. A slight differential gain (volume) adjust-
ment may be required to accomplish this illusion. In order
to make this test, the specakers should be placed several
feet apart and the listener should stand equidistant from
each speaker (in front, of course) about the same distance
as the speaker spacing.

The third band is a phasing test. A low-pitched tone (100
cycles) is recorded first in-phase on hoth channels and then
out-of-phase. If your speakers are properly phased, the
first tone should appear louder than the second. If the
relative loudness of these two tones appears reversed, try
reversing the leads to one of your two speakers and repeat

3 |3 FLASHLIGHT BULBS

{GREEN BEAD
FOR 3 CELL
FLASHLIGHT)

| Lyl

3 T0 16 OHM SPEAKER VOICE |5 vVOLT ORY BATTERY
COIL TERMINALS

Fig. I. Simple lamp comparator as is discussed in the text.

PAIR OF 3 TO 5 FT.
CLIP LEADS

the test. Reversing one of the speaker leads will ol course
reverse the phasing between the two speakers by 180
degrees,

In order to record this phasing test, it was necessary to
cut the first 100-cycle tone laterally (no vertical or differ-
ence component) while the second 100-cycle tone was re-
corded vertically (no lateral or sum component). In the
event a definite phasing check cannot be made on the sys-
tem, it would be well to test the pickup and amplifier as
follows: connect the amplifiers as shown in Fig. 3 and leave
the volume and bhalance controls as set previously on the
metronome test. A definite difference in loudness hetween
the two 100-cycle tones will indicate proper operation of the
pickup and two amplifiers. This leaves the possibility that
the trouble may bhe in the dissimilarity of the two loud-
speakers or their placement in a particular room. Reloca-
tion of the two speakels or at least a reduction in spacing
may effect a marked improvement. A compromise with
room acoustics should permit satisfactory phase results
after relocation of the speakers.

On the other hand, a failure to obtain appreciable differ-
ence in relative loudness between the two 100-cycle tones
with the connection of Fig. 3 is indicative of either a defec-
tive pickup or some differential phase error in the two am-
plifiers. The amplifiers can be cleared by connecting them
according to Fig. 4. Here the two stereo pickup leads are

Fig. 3. Method of using the phasing test as described above.

210 TO 20 OHMS (2 WATT)
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paralleled as for playing a monophonic recording and con-
nected to either of the two amplifiers. Failure to obtain
a marked difference betwecen the two 100-cycle tones with
the connection of Fig. 4 places the difficulty directly in the
pickup cartridge. Before discarding the cartridge, try
shorting the two hot terminals of the cartridge together
right at the base of the cartridge. This eliminates defective
connecting leads from the cartridge to the amplifier as a
possible cause of the trouble. If there is still no appreciable
difference in the two tones, the cartridge should be returned
to your dealer for service and repair.

The fourth band on Side A is provided for testing turn-
table rumble. Monophonic recordings are morce tolerant
of turntable rumble since only the lateral vibrations of the
turntable are involved. Stereophonic 45/45 disc recordings
are equally sensitive to vertical and lateral rumble and
many older type record changers have far too much vertical
rumble to be satisfactory for stereo applications.

The rumble test band (the last band) has several refer-
ence tones at 100 cycles, which are recorded in successively
lower steps, as an aid in judging how well your particular
turntable is performing. The first tone is recorded at —20
db down from standard level (7T cm/sec. at 1000 cps). Al-
most any turntable should have a residual rumble of less
than —20 db.

/ USE ¥ 13 BULBS

N BETWEEN 1.5 VOLT DRY CELL

i 370 16 OHM |
SPEAKER VOICE N |
COIL TERMINALS

qu. 2. A somewhat more accurate lamp output meter is shown.

I
BRIGHT |

\ 15 vOLT
JoORY CELL

The next rumble refercnce tone is at —30 db, then one at
—40 db. and finally one at —50 db. A record changer in good
working order should have rumble about —40 db. Only the
hetter grade turntables will be hetter than —30 db. This
special test disc was recorded on a Hydrofeed® lathe to in-
sure the lowest possible rumble level. Residual rumble on
this lathe is better than =70 db.

When making rumble tests do not confuse stray hum
pickup with rumble. One method of differentiating betwecen
stray hum and rumble is to lift the pickup arm slightly off
the record surface and note whether the apparent rumble
remains. Do not move the pickup away from the playing
area since stray hum pickup (from the turntable motor in
most cases) will vary with the position of the arm. Turning
off the motor will usually reduce the stray hum field. Ex-
cessive rumble may mean that your turntable should be
repaired. Note: When checking for rumble disregard high-
pitched surface scratch and clicks.

After all of the above checks have been completed, one
should have a fairly good idea of the performance of his
hi-fi stereo or monophonic system.

REFERENCE

1. IRE Standards on Recording and Reproducing Methods of
l“alrlnarmu af Meetwamieally Recorded Lateral ¥ reguency Irecords,
1958, Droceedings of the INRE, Decombey 1058, page 1950, _iﬂ_

Fig. 4. This phasing check eliminates the amplifier from test.
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Hi-F'i Product Test Report

NEW RIBBON MICROPHONE

HE Ercona Corporation has just announced importation

of the "“Mark III" line of British-made Reslo studio
microphones. Included in this line are various models with
the differences being mainly in output terminating im-
pedances.

Our particular interest, since they are all of the ribbon
type, was in determining first-hand the durability of these
microphones. There have been comments within the in-
dustry that ribbon microphones today are not as delicate
as they were in years gone by. We tested one of the models,
the CRH, which is designed for high-impedance output,
by dropping it several times from a height of four feet
directly on to a cement floor without it exhibiting any
deleterious effects performance-wise. This obviously backs
up the many comments we have heard. In the event that
the ribbon element is damaged, the ribbon cartridge is
detachable and replaceable.

Although these microphones are designed for p.a. ap-
plications as well as studio or home recording, care should
be taken when used outdoors. The adverse effects of a
strong blast of air against the ribbon still remain a prob-
lem. In the case of this microphone, however, the ribbon
is shielded by nylon and wire-cloth screens and the per-
forated shell. Proper rotation of the microphone will, of
course, alleviate part of this difficulty.

According to the manufacturer, the frequency response
of this microphone is basically linear from 20 to 15,000 cps.
Its characteristics are bi-directional but this may be al-
tered by use of internal pads. Its bi-directional effects
vary with frequency: at 1 ke. it has 2 db more sensitivity
in front and at 10 kc., 20 db more. This feature can be
used to advantage since the rear can be employed for low-
frequency pickup and the front for the higher frequencies,
The output level is —38 db. Although our tests were
limited tas we did not have an anechoic chamber available),
we feel quite confident that these microphones are entirely
suitable for top-quality applications.

Prices, depending on the model, range from $64.50 to
$84.95, audiophile net.
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‘ HIGH-COMPLIANCE SPEAKER SYSTEM

OR those who are interested in a compact, high-compli-

ance speaker system, we would like to call attention to
Allied Radio’s “Knight”" KN-2000. The system incorporates
a specially designed 12-inch woofer, an 8-inch mid-range
unit, and an exponential-horn-loaded compression high-
frequency tweeter. The enclosure is fully sealed and lined
with acoustic material. All three speakers are fed by a
three-way crossover network with an externally operated
control to adjust the high-frequency level. The system
has an input impedance of 16 ohms and will handle 20 watts
average power. It is a compact unit measuring 13%" x
263:" x 123" and is available at a cost of $84.50.

The speakers used in the “Knight” KN-2000 system have
obviously been made especially for this unit. The woofer
seems to be extremely well designed with a long-throw
voice coil and, as is usual with units of this type, it has
an extremely low resonance frequency—approximately 38
cps unmounted. The mid-range speaker seems to be a
fairly conventional unit except that the basket is a com-
plete solid enclosure around the cone, producing a hermet-
ically sealed chamber. The tweeter appears to be a con-
ventional type.

The over-all response is quite smooth,
particularly at the low-frequency end.
The system does not have the exagger-
ated bass that can be found in some
bass-reflex type speaker enclosures
which, incidentally, some pcople may
prefer. Audibly, the system seems to
take hold at about 35 cps and extends
at the high end beyond this reviewer's
limit of hearing.

To be extremely critical we did note
a slight attenuation of response be-
tween 100 and 200 cps and at approxi-
mately 2000 cps. Again, only a very
critical ear could determine this and
then only by A-B testing against an-
other speaker unit known to be flat in
this range.

Another point of importance con-

-3 cerns the efficiency of the speaker sys-
tem. Normally, high-compliance units
go hand-in-hand with low efficiency.

% d Apparently, and justifiably, Allied has
i compromised in this case since the ef-
ficiency of the system was not as low
as was expected.

STANTON STEREO “FLUXVALVE"” PICKUP

TEREO cartridges are still coming in at a high rate.

We have four on the bench now awaiting our tests. The
most recent one checked is the Pickering Model 371 “Flux-
valve.” It is a moving iron magnetic type and is an im-
proved version of a previous model. The pickup has a .7
mil diamond stylus and is recommended for use with a
tracking force of three to six grams. Our tests showed
that it has uniform response up to 3000 cps, dropping
slightly by 1.2 db at 7000 cps, followed by a resonance that
increases the output to +4.2 db at 12,000 cps. Response
then drops off rather rapidly to 15,000 cps. The sharp
rise is inherent in quite a few of the cartridges we have
tested in the past and, according to Pickering, it is not
detrimental since it is at the very high end. Actually, this

(Continued on page 153)
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value of “talk power” especially

from the gang now using SSB. Al-
though not directly comparable to SSB,
the modulation system to be described
provides a signal with very high effec-
tive modulation percentage and un-
usually high “talk power.” It is capable
of excellent voice quality, is casy to
adjust, and a single tube such as the
61.6 will fully modulate up to a Kkilo-
watt peak power input.

The schematic of the modulator, Fig.
1A will be recognized as basically the
circuit of the original clamp modulator
first introduced in 1930 as a simple and
cconomical step from c.w. to phone op-
eration. Minor maodifications of the
original circuit, as shown in Fig. 1. in-
clude use of an ordinary 6L6 in place
of the 6Y6, climination of the self-bias
resistor which is not required in this
system, and substitution of the vacuum
tube diodes of a 6SQ7 for thc crystal
diode generally used.

Similarities bctween conventional
clamp tube modulators and this sys-
tem. however. end at the modulator.
As shown in Fig. 2, modulation in this
system is applied to the screen of the
r.f. driver, or buffer, where the voltages
and currcnts are of much smaltler mag-
nitude, rather than to the final ampli-
fier of the transmitter as is usual with
clamp tubes. Other important ad-
vantages in using this system to modu-

WE HEAR a lot these days abont the

By
MARVIN L. GASKILL
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Fig. 1. Changes made in early clamp-tube
circuit to allow low-level modulation. less
power consumption. and lower voltages.

late at low level are explained in the
following paragraphs.

Operation of Modulator

Fig. 2 shows the method of clamping
on the screen of the driver, which in
this case is an 807, The d.c. is fed from
a flixed 375-volt source through the
25.000-ohm, 4-watt resistor. R, to the
scereen of the 807 and also to the plate
and screen of the triode-connected 6L6
modulator.

With no audio signal at the control
¢rid of the unbiased 6L6, the plate and
screcen of the tube draw approximatcly
13 ma. through R,, producing a voltage
drop of 335 volts and thus placing the
screcn of the 807 at 40 volts. This, of
course, causes the 807 to operate at
reduced r.t. output which, in turn, re-
duccs the transmitter carrier output.
On the other hand, speaking into the
microphonc produces an audio signal
which is rectified by the diodes of the
6SQ7 and applied as ncgative bias
(45 v. peak}) to the grid of the modu-
lator. This causes the modulator
plate/screcn current to decrease and
the 807 screen voltage to risc, reach-
ing peaks of 230 volts in accordance
with the amplitude of the audio signal.
Because of the clipping action of the
diode scction of the 6SQ7, combined
with the zero-bias operating point of
the modulator, positive peaks of audio
at the grid of the modulator are neg-

- -
—

Circuit provides high
"talk power,” good voice
quality, and is easy

to adjust. Permits single
6L6 to fully modulate

a kw. of peak power input.
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Fig. 2. Triode-connected 6L6 modulator is clamped 1o r.f. driver

screen. Modulator draws current of only 13 ma. on zero audio.
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ligible. Consequently, the voltage
waveform at the output of the modu-
lator and on the screen of the 807
consists of positive half-cycles of audio.
This is an important requirement. See
“Transmitter Adjustments.”

Tests have shown that the power
output of the 807 buffer on modulation
peaks is four times that of the stage
under conditions of no modulation or
“idling.” Also, with proper adjustment
of R, as well as buffer and final ampli-
fier grid drive (which is quite eagily
obtained), the resultant carrier power
is proportional to the voltagc change
on the screen of the 807. (Note: This
does not mean that the plate current of
the 807 is also proportional to screen
voltage change.)

Resistor R, provides excellent load for
the output circuit of the modulator. Its
value is fixed at 25,000 ohms and re-
quires no initial or periodic adjustment.
Also, it will be noted that the resistor
handles a maximum current of only 10
to 13 ma., so that the power rating
need be only 4 watts, and a minimum of
source voltage is required.

Design of R.F. Stages

Conventional input and output cir-
cuitry is employed in buffer and final
amplifier stages. as shown in Fig. 3. Im-
portant design requirements are: («)
sufficient drive for cach stage to pro-
vide recommended operating grid cur-
rent values for the type tubes used;
(b) a fixed source of grid bias and
screen supply voltage for thc buffer
and final amplifier; (¢) complete iso-
lation of stages to prevent both regen-
erative and degenerative feedback; and
(d) provision for r.f. drive adjustment
to both stages. Of course, the plate
supply sources for both stages should
have reasonably good regulation to
prevent peak clipping. Also. the an-
tenna system to be used with the
transmitter should be capable of load-
ing the transmitter to at least 75% full
power output. Inadequate antcnna
loading results in a lowcer depth of
modulation than is otherwise obtain-
able.

The r.f. drive adjustment for the
buffer, and to some extent for the final
amplifier, is provided by the adjustable
grid resistor R: Other methods can be
employed for the purpose, of course,
but if more than ample drive power is
available from the preceding stage, the
adjustable resistor method is particu-
larly effective; moreover. it has the ad-
vantage of maintaining high efficiency
in the buffer and thus high peak-power
output from the stage. Optimum grid
current values for the final amplifier
can be obtained conveniently by re-
adjustment of the tuned grid circuit.
In fact, use of the tuned circuit in this
manner is the preferred method of ad-
justing the grid current for the final
stage.

One more point should be mentioned
in regard to r.f. design and that is the
advisability of using a slightly higher
“@” in the plate circuit of the buffer
and in the grid circuit of the final. This
provides better load regulation for the
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Fig. 5. Actual antenna current values for
several values of buffer screen voltage.

large variations in r.f. current in these
circuits.

Final Amplifier Efficiency

Fig. 6 is a diagram showing the per-
tinent elements and values of a 1 kw.
input p.e.p. (peak-envelopc-power)
transmitter which is currently being
used by the author on the 80-, 40- and
20-meter phone bands. It was originally
a 500-watt rig, designed and built by
the author in 1950. and utilized a pair
of 803's in the final. QSO reports on the
transmitter werc excellent. In 1951 the
803 tubes were replaced by the new
and more cfficient 4-125A type tubes,

which were operated from the original
clamp tube exciter at the 500-watt
p.e.p. input. Recently, however, the
author obtained a new plate supply
which provides the power increase.

Since modulation is applied to the
driver stage, it might be assumed that
the final amplifier is necessarily op-
erated as a class B linear. This, how-
ever, is not the case. Those who are
familiar with the 4-125A tubes will
note that the grid bias value used is
that specified by the manufacturer for
class C c.w. operation. Also, the trans-
mitter is initially tuned up for class C
operation in the same manner as for
any c.w. transmitter. This is possible
because the system described is a form
of “efficiency modulation,” that is, the
grid operating point of the final ampli-
fier is constantly changing as modula-
tion is applied to the preceding driver
and remains at a fixed point only when
no modulation is applied. Another very
important reason is that modulation is
applied to the driver, only in the form
of positive cycles of audio, as explained
under modulator operation. Thus, the
driver screen (and plate) voltages
never go negative with respect to the
fixed d.c. potential (“B+"") on the stage.
This of course resuits in a grid operat-
ing point for the final amplifier which,
although constantly changing. is never
so far down on the plate current curve
as to cause cut-off. Observation of the
r.f. modulated waveform on an oscillo-
scope shows the negative modulation
peaks to be only a small percentage of
the amplitude of the positive peaks.
See Figs. 4 and 5.

While it is practical to adjust this
system so that the carrier will be near
zero with no modulation, it is not con-
sidered desirable, It can be seen that
the «verage carrier power will be lower.
Experience with this system of modula-
tion has indicated that it is preferable
to maintain an unmodulated carrier

(Continued on puge 144)
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A

Testing Station for Research Planes

Technicians and engineers operate plotting board and
monitor console at new space range for testing the mile-
a-second X-15 research airplane which will fly at 100
miles altitude. The testing station, located in the Nevada
wastelands, was developed and built by the Electronic
Engineering Co. of California. It will provide 600,000
answers per second to electronic questions on the safety
of the pilot and the condition of the airplane when the
rocket-powered airplane drops from a B-52 bomber and
roars into space.

62

A

Post Office of Tomorrow

Electronics will play an important part in the operation of
this new, fully mechanized mail processing plant and post
office at Providence, R. 1., which will be built by Intelex
System, Inc., (subsidiary of ITT). The estimated cost of
the post office is $20-million and it will be leased to the
Post Office Department for 20 years. The new facilities
will speed delivery of all mail in the Providence area, in-
cluding 14 surrounding areas. The entire project is sched-
uled for completion in September, 1960. The post office,
known as “Project Turnkey,” will come complete with
equipment ready to go at the turning of a key. Operations
will be supervised from an elevated control room, which
will serve as a nerve center. This center will have a visual
and an electronic view of all activities. and will control
synchronized conveyer movements of mail in and out of the
facility.

Hot-Dipping Antenna Towers
Hot-dipped galvanizing facilities at Rohn Mfg. Co., Peoria,
Ill., were increased 600 per-cent in capacity when a new,
modern galvanizing plant was put into operation recently.
A portion of the new facilities is shown in the photo below.
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“VYanguard” Tape Recorder
Heart of the communications system
in the Vanguard “Cloud Cover Satel-
lite” now circling the carth is this
basic tape recorder. Only 5'%2 inches
wide, this 1-pound, 5-ounce device re-
cords pictures of wcather on a global
scale. It first became famous in De-
cember as the larvnx of man's first
talking satellite—the Atlas communi-
cations satellite which sent President
Eisenhower's voice to earth from outer

space.

A

Luminescent Panels in 6 Colors

With the aid of an clectronic measuring device, an RCA
engineer at the company’s Lancaster, Pa.. plant checks the
performance of developmental electroluminescent panels
which emit a soft glow of light in any one of six specific
colors: green, greenish yellow, decep yellow, deep blue,
white, and red. Flectrolumineseent panels have possible
| uscs for house numbers that glow in the dark, night lights,
| and softly lit instrument pancls.

Expanded Military Closed-Circuit TV

!! 1. A closed-circuit television hroadcast in progress at the
| studios of WMTV, the U. S. Army Signal School’s vastly
-f expanded system for education and training purposes at
}’ " Fort Monmouth, N. J. Largest military educational TV

system in the world, WJMTV boasts seven channels that
could reach 15,000 persons simultancously.

<4 Largest Private Reactor

This 87-foot aluminum dome ncar Plainsboro, N. J., houses
the world's largest nuclear reactor entirely owned and
operated by private industry. It was constructed by ten
companies in non-competing fields to conduct basic scientif-
i¢c research. It is now starting operations through a jointly

T e e T e T S owned company called Industrial Reuctor Luaborafories,
% - S S e et Ly AL
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Over.all design of this stereo preamp
has attractive and neat appearance.

ELECTRONICS woro

N LAB TESTED

A new hi-fi component that has
extremely low distortion. Both
lab and listening tests prove
quality sound reproduction.

NE of the most recent additions to
0 Lafayette Radio's hi-fi component

line is its Model KT-600 sterco pre-
amplifier. It incorporates just about
all the features one could hope to find
on a single chassis. Evidently, con-
siderable time and effort has been
spent on its design, which was created
by Stuart Hegemann in conjunction
with aaron Newman, chief engineer at
Lafayette Radio, Stuart Hegemann is
well-known and respected for his en-
gincering achievements in the hi-fi
field.

In addition to the usual controls
such as bass, treble, loudness, and
rumble and scratch filters, it has many
other features. The entire righthand
section, which includes the stereo func-
tion switch, bridge control, and vol-
ume-balance control, is identical to
Lafayette's KT-315 stereo adapter
unit. Its complete operation was de-
scribed in last month's issue. Briefly,
though, the stereo function switch pro-
vides for selection of normal stereo,
reverse channel, reverse phase, and re-
verse phase and channel, in addition to
either channel through both speaker
systems or both channels together. It
includes a calibration position which is
unique in itself in that it permits prop-
er electrical balancing of the two
channels up to the inputs of the power
amplifier., It is used in conjunction
with a monophonic signal with both
channels being handled by the preamp
out-of-phase¢. Controls are adjusted
and when proper balance is attained, a
null occurs at the speaker outputs.

64

Top view shows printed circuit assembly and general arrangement of paris.

The *‘volume-balance’ are individual
controls for each channel but incorpor-
ating a clutch that can gang both to-
gether, converting them to a single
level control.

The bridge control allows for com-
bining a portion of each channel into
the other channel to eliminate the so-
called ‘“‘hole-in-the-middle” effeet. In
its extreme position one can obtain
100% combination resulting in a mono-
phonic presentation through both
speakers.

The selector switch is used to per-
mit a choice of six separate inputs;
auxiliary, tape amplifier, tape head,
tuner, and either magnetic or ceramic
cartridge. Each channel has its own
selector switch, thereby providing the
flexibility of mixing any combination
of program material. Four dual con-
centric-type input level controls are
also incorporated. The outer shaft is
used to adjust the inputs on one of the
channels and the inner shaft of the

www americanradiohistorv com

control is used for the other channel.

Equalization is obtained by means of
four separate controls, two for each
channel. The turnover point is selected
by one and the roll-off hy the other. A
choice of any combination thereby in-
creases the flexibility to the user.

A third channel output is provided
with a bridging control that would
permit any desired combination of A
and B channels. Not only can this out-
put be used as a third channel for
stereo, as another method of eliminat-
ing the “hole-in-the-middle,” but it can
serve as a monophonic channel for
playback in any other section of the
home.

Another unique feature that we have
not run across in any of our previous
tests on stereo units is the incorpora-
tion of a “presence control.” The func-
tion of this control is to provide a
slight boost in the mid-frequency
range. Our tests showed a 6 db rise
at 2500 cps and then a return to the

ELECTRONICS WORLD
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An assortment of crystals
of random values can be
combined to yield an
amazing range of accurate
signal frequencies.

UARTZ CRYSTAL oscillators are
quite familiar to technicians in all
branches of electronics. Two limi-

tations, however, have operated against
their more general use as signal gen-
erators, either for the service shop or
in the laboratory. These limitations
are the relatively high cost of indi-
vidual erystals ground to desired fre-
quencies and. as a result, the incon-
venience of being limited to just a few
fundamental frequencies and their
harmonics. Thus. despite such desirable
features as constancy of frequency and
stability of amplitude, crystal oscilla-
tor applications have been restricted.

Since World war 11, the surplus
market has offered “grab-bag" lots of
surplus crystals at unusually low
prices. Unfortunately, few of these are
ground to frequencies directly usable
in either radio and TV service or in
laboratory apparatus. The method des-
cribed here permits many of these
inexpensive crystals to be used for any
service function whatsoever: as mark-
ers for calibration of variable-fre-
quency generators or even directly for
circuit alignment.

The idea of this apparatus was con-
ceived while using a conventional crys-
tal oscillator with a number of surplus
crystals to check the dial calibration
of a new signal generator. This pro-
cedure worked well, as far as it could
be applied. None of the crystals in
the assortment had fundamentals be-
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Generating
Test Signals
with Crystals

By
THOMAS DEANE HERRIMAN
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low 3000 ke. and the ranges of the
generator extended from 75 ke. to 150
me. Of course, the higher ranges could
be checked with harmonics, but what
about the broadcast and i.f. bands?

While searching the crystal bank. a
pair was found having marked fre-
quencies of 4490 ke. and 4495 ke.
Curiosity prompted the construction of
a second crystal oscillator in order to
determine whether the audio beat
would be heard. A crystal-diode probe
and a pair of headphones revealed the
presence of the 5000-cps tone with con-
siderable amplitude. This incident
suggested the solution to the prohlem
of calitbrating the low-frequency
ranges. Heterodynes were obtainable
from pairs of crystals at fairly close
intervals from below 75 ke, through
the i.f. and broadcast bands, and well
above! Most of the broadeast band
could be checked at intervals of 20 kc.
or even closer.

Twin-Crystal Oscillator

Fig. 1 shows the very simple circuit
ultimately adopted for the twin oscil-
lator. A separate mixer proved to be
unnecessary; the common 7500-ohm
cathode resistor provides adequate
mixing. The optional output amplifier.
V., is helpful only in case audio or very
low radio-frequency heterodynes are
to be used. It will contribute little
gain at high frequencies and the wide
range to be covered precludes the use

ELECTRONICS WORLD
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of tuned amplifiers if the apparatus is
to be kept simple and flexible.

The circuit is uncritical as to tube
types, component values, operating
voltages, etc. Component values shown
in Fig. 1 are suitable for medium-mu
triodes like the 6J5. However., a
v.t.v.m. can he used to check output-
signal amplitude while varying com-
ponent values to secure optimum per-
formance. For best frequency stability
the “B" supply should be regulated
(100 to 150 volts).

Because of the lack of critical fea-
tures and components in the circuit
and recognition of differences in per-
sonal preference, explicit construction
details have heen deliberately omitted.
The crystals should, of course, bhe
mounted where they will not be sub-
jected to heating. Other variations
are possible: pentodes might be used
in place of triodes. ultra-compactness
could be achieved with miniature tubes
and a selenium-rectifier d.c. supply or
by transistorization, and so on. An
alternative method of signal take-off
is illustrated in Fig. 2.

As to potential signal availability,
consider the following: A single-crystal
oscillator can give but one funda-
mental, plus its harmonics. Yet two
crystals, used as described will give
four frequencies, without counting any
harmonics. These frequencies are F,
and F., the frequencies of the individ-
ual crystals; F, plus F:; and F; minus
F:. Three crystals, from which three
distinct pairs can be made up, will give
a total of nine separate signals. In
fact, the number of frequencies obtain-
able from any number, N, of individual
fundamentals. combined in different
pairs, is N*. Also available are the har-
monics of the individual units, har-
monics of the heterodynes, and hetero-
dynes of the harmonics, such as 2F;
minus 3F,, ete.

Avoiding Confusion

This multiplicity of simultaneously
available frequencies may seem confus-
ing and may cause some apprehension
lest an undesired signal be mistaken
for the desired in use. Actually, it is
not difficult to avoid errors., The un-
tuned Pierce circuit, although giving
an output rich in harmonics, produces
a much greater fundamental amiplitude
even when using “harmonic” crystals.
Conseguently, the heterodynes of the
fundamentals will have higher ampli-
tudes than the harmonics of the heter-
odynes or the heterodynes of the
harmonics.

The operator will usually know the
approximate frequency of operation of
the circuit being measured, whether it
be a receiver or a generator. Hence. a
quick pencil-and-paper calculation will
reveal whether any confusing differ-
ence frequencies will be generated that
are close enough to the desired signal
to be mistaken for it. (That is. sub-
tract the fundamental of each crystal
from the harmonic of the other: also
subtract the second harmonic of each
from the third and fourth of the other,
etc.) If any spurious frequencies are
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too close, a different pair of funda-
mental crystals may be selected to
avoid errors. The use of harmonics of
the heterodynes and heterodynes of
harmonics is not recommended unless
calculation shows that they may he
used without danger of confusion with
other simultaneously produced signals.

Although the harmonics of swm
heterodynes are spread somewhat far-
ther apart, their use is subject (to a les-
ser degree) to the same limitation as
that of the difference heterodynes. As
an example, 18 mc. could be produced
by the second harmonics of the sum of
a 4-mc. crystal and a 5-mc. crystal.
However, if the crystals gave consider-
able 3rd-harmonic amplitude, the fun-
damental of each could beat with the
3rd harmonic of the other to produce
17 mc. and 19 mec. simultaneously. {4+
15=19; 5+12=17.) Such a possibility
should be checked and investigated be-
fore use.

There are also certain combinations
of fundamentals that should be avoid-
ed. These occur where one of the
fundamentals would be close to the
desired heterodyvne. For example, a
9-mec. heterodyne could bhe obtained
with a 10-mc. and a 1-me. crystal.
However, the output would also in-
clude 10 and 11 mc., either of which
might be confused with the desired
signal.

A much better combination for pro-
ducing 9 me. might be 4 me. plus 5 mnc.,

o_|‘|,,|: _ 20K
L 1
aun

+ 150V,
RES

wra

Fig. 1.

A simple twin oscillator.
OQutput capacitor may be .001 pfd,

Fig. 2. An alternate method for tak-
ing off heterodyne oscillator output.
as

QuTRYT
20K 20x
Diyre Qipta,

%75!

Fig. 3. Using the circuit to determine
frequency of an unmarked crystal,

VARIABLE-
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GENERATOR 0I100E
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or any other comparab'e combination
of available crystals. With the latter,
no fundamental (or other strong heat)
would be close to the desired frequency.
When use of a “close” combination is
unavoidable, a careful search should
be made to find all outnut frequencies.
The desired one may be identified by
its location relative to the others in
their fixed sequence.

Using harmonics of crystal hetero-
dvnes is not especiallv recommended.
However, the harmonics of a single
crystal in conjunction with a generator
is useful, to a point. Most crystals
have useful harmonics at least to the
5th or 7th, often much higher. (Note
that some are cut for better output on
odd than even harmonics.) Tt is ques-
tionable whether harmonies beyond
the 10th should be used. since it be-
comes increasingly easy to skip one
harmonic after that point and such an
error will result in incorrect identifi-
cation of all subsequent overtones.

Frequency Errors

A word of caution is in order: when
the plate voltage in a crystal oscillator
is much higher than necessary, some
crystals may have a tendency to pro-
duce a spurious fundamental several
hundred kilocycles from the true fun-
damental. While this phenomenon can
destroy the desired accuracy, it is for-
tunately easy to detect and correct. A
slight reduction of plate voltage will
render this spurious output very weak
or eliminate it altogether. The true
fundamental, when reached. will re-
main constant with further changes in
voltage. The ohvious remedy is using
no more "B+" than is necessary.

Sonie readers may be wondering how
accuracy of the heterodyned signals
compares with output from single
crystals. This accuracy may be as good
as. poorer than, or better than that ob-
tained with individual units. Since the
user probably does not have facilities
for measuring error, his starting point
must be the rated tolerance of the
crystals themselves.

The possibility of the greatest per-
cent of error exists when two units,
relatively close together and high in
frequency, are used to generate a rela-
tively low (audio or low r.f.) differcnce
signal. Consider the very first case
discussed in this article. in which a
3000-cps tone was developed from crys-
tals rated at 4490 and 4495 ke. If both
had rated tolerances of .01%, their in-
dividual errors could have been as
much as 449 cps and 449.5 cps, respec-
tively. If these errors should occur in
opposite directions, the error frequen-
cy output would be the sum of the or-
iginal error frequencies. This would be
898.5 cps— nearly 18% of 5000 cps!
Such an error would, fortunately, be
fairly easy to detect. Also, if the errors
occurred in the same direction (both
crystals above or both helow rated fre-
quency), they would cancel out in the
heterodyned output resulting in the or-
iginal per-cent of error—.01%, or .5
cps at 5000 cps.

(Continued on puge 111)
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By JOHN T. FRYE

Changer Chatter

his boss working at the service

bench heside him, “every time I
begin to think I'm the most as service
technicians go, one of these cussed lit-
tle a.c.-d.c. receivers takes all the con-
ceit out of me.”

“I noticed you were having a rough
time with the little monster,” Mac said
with a sympathetic grin. “What seems
to be the trouble?”

“It oscillates,” Barney explained.
“Hear it ? That whistle is there all the
time, no matter how you tune the set.
I've reached the place where I can't
tell if it's an audio feedback whistle,
an if. on the rampage, or sort of an
over-all oscillation. The fact that I
hear the whistle even when a station
is not tuned in makes me think it's the
audio; hut when I ground the grid of
the i.f. stage through a large capacitor
the whistle goes away down. even
though it doesn’t change in pitch or
stop. That sounds like it can't be the
audio or if.”

“Makes sense,” Mac agreed; “is there
any way you cuan stop it?”

“Yes; all 1 have to do is connect a
bypass from oscillator grid to ground
and the whistle stops. So does every-
thing else, of course, for that Kills the
oscillator”

“Did you check the oscillator grid
voltage?"

“l checked «ll! the voltages. Oscil-
lator grid voltage is about twice what
it should be, but I figured that was
caused by the unwanted oscillation
driving the grid far into the positive
rogion and making more grid current
flow through the grid resistor.”

“You check the grid resistor?”

“Nope, but I will right now. Say, the
thing must be open! I'm getting a
reading up in the megohms instead of
the 20,000 ohms I should be getting.”

“There’s your trouble. The oscillator
is actually blocking or ‘squegging’ at
an audio rate and producing the musi-
cal tonce. Is the resistor actually open
or is it just a poor solder connection ?"

Barney held the solder gun to the
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“Y OU know, Mac,” Barney said to

socket connection of the grid resistor
for a few seconds and then took it
away. The set stopped squealing and
played perfectly normally.

“Pgor connection!’ he announced
triumphantly. ““Let me put this thing
back in the case. I'm sick and tired of
looking at it,”’

“Hold on,” Mac said. “Maybe that
poor conncction was between the lead
and the resistor element. Heat may
have caused the lead to expand and
bridge the broken connection tempo-
rarily. Give the resistor a shot of that
freon gas to cool it down and let’s see
what happens.”

Obediently Barney sprayed the re-
sistor with a mist of the pressurized
refrigerant gas. Instantly the set broke
into the same whistling sound as be-
fore; and a check with the ohmmeter
revealed the resistance from oscillator
grid to ground had returned to near
infinity. Barney snipped out the tricky
grid resistor and replaced it with a
good unit from the resistor chest.

While he was doing this, his em-
ployer had returned to the record
changer on which he had been work-
ing for some little time. Barney heard
him muttering to himself and looked
over to see him using a slender pair
of surgical clamps to fish the broken
picces of a flat key-washer from inside
the mechanism.

“That’'s the first time 1 ever saw
that happen,” Mac remarked. "That
little key slips in a groove on the end
of the shaft holding the main gear of
the changer. It broke and fell on top
of the oil-covered gear. The two pieces
stuck in the oil as though it were glue.
They wouldn't fall out and you couldn’t
sce them except when the light was
exactly right. With the key gone, the
gear could move up on its shaft a bare
#s" at a eritical point in its revolu-
tion. Apparently that was all that was
needed to upset the whole changer
cycle. Sometimes it wouldn't trip;
other times the set-down point would
not shift from 10” records to 7" ones;
still other times the crazy thing
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wouldn't stop cyeling. I've got a hunch
-—and a hope—that all these troubles
will end when I replace the hroken
key.”

Sure enough, when a new key had
been tortuously inserted in place, the
changer worked bheautifully.

Mac heaved a big sigh as he wiped
the grease from his hands on a cloth.

"I've tried and tried,” he admitted,
“but I just can't seem to make myself
enjoy servicing these changers. One
thing that sticks in my craw is the
fact it takes so long to be sure you
have one working correctly. Practi-
cally every changer is a mechanical
‘intermittent.” Some of 'em will act up
when they are cold and work perfectly
when warm. Others do just the re-
verse., Some will play a half dozen
records perfectly and then refuse to
cycle at the end of the seventh record.
Now and then one will cut up on just
one size of record. The upshot of the
whole thing is you can't be confident
the darned mechanism is operating
correctly unless you've seen it go flaw-
lessly through separate stacks of all
sizes of records accommodated.

“That's not practical, of course; so
the next best thing is to collect all the
information possible from the owner:
how does the changer misbehave? How
often does this erratic performance
show up? Does it occur only with one
size record? If so, what size? Does it
seem to happen more often with a full
stack of records on the changer or
when only one or two remain to be
dropped? Does it usually occur when
the player is first turned on or after
it has been going a while? How long
has this condition existed ?"

“The only trouble with that is: the
average customer is a pretty sloppy
observer; moreover, the one who plays
the changer is likely not the one who
brings it into the shop. You know how
many changers are simply dumped in
here with the comment: ‘My kid says
something’s wrong with this thing. Fix
it "

“Yeah, I know; and when that hap-
pens, about the only thing to do is to
make a dive for the record-changer
manuals. Without service data on a
particular changer, you can waste
hours and hours.”

*“You can ditto that. My favorite use
for the manuals is as sort of a ‘mug
book’ to identify a changer that doesn’t
carry a make and model number—
something that happens too darned
often. By leafing through the manuals
and looking at the pictures, 1 can al-
most always find one exactly like the
changer in front of me.”

“True,” Mac agreed; “but changer
manuals do a lot more than help locate
a particular changer. A feature that's
of really basic value is the description
of the complete change-cycle from the
moment the trip device is actuated un-
til the needle sets down on the next
record. With only this and plenty of
horse scnse, a technician could, in time,
spot the cause of any difficulty. All he
has to do is mount the changer and

(Continued on page 103)
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Ultra-stahle

OTL Hi-Fi
Amplifier

By JULIUS FUTTERMAN

Full construction details
on output-transformerless
amplifier that boasts a
damping factor of eighty.
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8-1284A's

6Xx4 T

6ANS

2-1284A's cs,Cé

Over-all and under-chassis views of the ultra-stable amplifier are shown here.

output-transformerless (OTL) hi-fi

amplifiers for years. He felt that if
the output transformer could be eclimi-
nated from an amplifier design, while
keeping all other phase-shifting com-
ponents to a minimum, then even with
very large ratios of over-all negative
feedback there would be no problem of
instability. The present model, which
will be fully described, is the culmina-
tion of several yecars’ work. It is de-
signed to operate with conventional
loudspeakers. The only test equipment
essential for its construction is a 20,-
000-ohms-per-volt multimeter.

The bhasic design is extremely simple.
Referring to Fig. 1, a pentode, Vy, is
operated as a high-gain voltage ampli-
ficr and is directly coupled to the phasc-
splitter tube V.. The cathode load re-
sistor of V. is returned to ground
through thc output load, which may bc
the 16-ohm voice coil of a conventional
loudspeaker. Signal voltage developed
across the plate load resistor of V. is
applied between grid and cathode of
output tube V. Likewise, signal volt-
tage 180 degreces out-of-phase, de-
veloped across the cathode load resis-
tor of V., is applied between grid and
cathode of output tube V.. Careful test-
ing has substantiated the fact that
with low values of cathode and plate

THE author has been intrigued with

resistors, the signals from this type of
phase-splitter are balanced over the
audio-frequency range.

The output tubes are connected in
series push-pull and are biased for
Class AB operation. The load for the
amplifier is connected with its high
side to the cathode of V. and plate of
V. and its low side to ground. Each of
the output tubes has its own power
supply, consisting simply of a metallic
rectifier SR and a capacitor C. Due
to the balanced nature of the circuit
there is no d.c. in the output load.

The potentiometer in shunt with the
load has its arm in the cathode circuit
of the voltage amplifier tube V,. When
the arm of the potentiometer is at
ground, there is no over-all negative
feedback and the full gain of the am-
plifier is obtained. With the arm at the
high side of the load, there is 100%
negative feedback and the gain of the
amplifier is essentially unity. Because
of the minimum of phase-shifting com-
ponents in this amplifier, large amounts
of negative fecdback may be uscd. The
author has constructed amplifiers of
this type with as much as 60 db of feed-
back without any instability!

In this circuit, the output tubes are
working as cathode followers and thus
rcquire large driving voltages from
the phase-splitter tube. With this

SR
+400V K
V3
’ e

Fig. 1. The diagram
shown here is the
basic circuit arrange- [ weuT
ment employed in the
output-transformer-
less hi-fi amplifier.
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type of phase-splitter, the signal volt-
age across the plate and cathode resis-
tors is essentially of the same magni-
tude as the input voltage to the tube.
Normally, this would require a large
voltage from V,. Fortunately, because
the speaker load is also in the input ¢ir-
cuit of the phase-splitter tube and in
the correct sense to provide positive
feedback, a much lower voltage suffices.
In fact, the peak signal voltage to the
input of the phase-splitter need be only
as high as the fixed bias applied to the
power tubes, for maximum output. A
novel feature of this amplifier. as will
be noted in Fig. 1, is that the output
load is part of the input circuits of all
the tubes used in the amplifier for the
purpose of obtaining both positive and
negative feedback. This has been ac-
complished without the use of any re-
active components which might pro-
duce undesirable phase shifts.

Amplifier Circuit

The complete amplifier is con-
structed on a 13'2 x6x 1% inch chas-
sis. The schematic is given in Fig. 2
and along with the accompanying
photographs indicates the construction.
A 6ANS tube is used as a combined
voitage amplifier and phase-splitter.
The unusually large plate load resistor
(1.8 megohms) of the voltage amplifier
produces a gain of over 1000 from this
stage and is entirely practical since the
direct coupling to the phase-splitter
eliminates the usual loading effect of
the following grid resistor.

Each half of the series-connected
push-pull output stage consists of five
type 12B4A tubes connected in parallel.
There are two identical plate current
supplies for this stage, each consisting
simply of a silicon or selenium rectifier
and two 300 pfd. electrolytic capaci-
tors connected in parallel. The power
transformer is a special low-impedance
unit in which the primary and the 130-
volt winding feeding the power sup-
plies for the output stage, each has a
d.c. resistance of less than 1.5 ohms.
This is essential so that the large cur-
rent demands of the power tubes, when
peaks of program material are handled,
can be met. Despite the absence of
filter chokes or resistors in these power
supplies, the signal-to-hum ratio of the
amplifier is very high. better than 30
dbm. This is because the amplifier it-
self acts as an clectronic filter.

To prevent the initial surge of charg-
ing current through the 600 xfd. filter
capacitors (two paralieled 300 ufd.
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R—270.000 ohm, Y3 =. res.

Rs, Ry, Rio. Ris. Rue, Ris, Ris. Rro Ruz. Rin. Ri—
100 ohm, Yy . res.

Rs—35100 arhm, V2 w. res. =+ 5

Ri—1.8 megohem. 1 w. res. = 54/

R:—7350 ohm, V3 w. 1es.

Re—8.2 megohm, 1 w.res, > 54,

Ri. Re—18,000 0ohm, 2 w. res. ( maiched wnith ohm.
meter)

Ris. Rio—47.000 ohm, V3 »_res. =54

Rit Re—15.000 ohm, V3 w. res. = 3¢

Rus—B82.000 ohm, Vi w. res.

R:x—82,000 ohm, I w. yes. > 54

R.:—250.000 ohm pot (“"Hum Balancing”}

Ri—22.000 ohm, V3 #. 1¢s.

Re>—6800 chm, I w. res.

Ror—10.000 ohm, 1 w. res,

Rir—300 ohm, 5 =, 1¢s.

Ryv—T10.000 ohm por (“D.C. Balancing'’}

Cr—50 ujd.. 6 ». elec. capacitor

€1, Cs. Cy Co—.22 pfd., 400 v. ¢capaciior

Cs, €. C:, Co—300 pufd.. 175 v. elec. capacitor {two
paratleled, see text)

C10-C11-Cie—15/20/20 pfd., 350/450/450 v. elec.
capdcrior

C-Cu—10/10 ufd.. 50 . clec. capacitor

Cas—.047 pjd., 600 +. capacitor

SRi. SR+—300 ma.. 130 v. a.c. silicon power recti-
ficr (Sarkes Tarzian M3500 or Audie Devices
A750)

SRs—20 ma., 65 v. selenium rectificr (Rodio Re-
cpror 4Y1)

J—Phone jack

R1r—9000-0hm relay (Sigma type 11F)

Si—8.p.sct. switch (sec rext)

S$Or—Qaal socket (16 maich preamp used nith this
amplifier )

Fi, Fe—1 amp fuse (Slo-Blo type)

F—3 amp fuse (Slo-Blo type)

Tr—Power trans. 365.0:365 v. @ 30 ma.; 6.3 v
@ .6 amp: 6.3 v. @ 5 amps; 315 v. @ .6 amp;
130 . {d.c. resistance of winding to be less than
1.5 ohms), 117 volt primary with the d.c. res
sistance of winding to be less than 1.5 ohms (see
text)

Vr—6ANE rubs

Ve, V. Vi, Vi Vs,

Va. Va, Va, Vio, Vir—=12B4 A tube

Vi—6X4 tube

Fig. 2. Compleie schematic diagram and paris listing for the ulira-sicble amplifier.

units) from damaging the rectifiers
when the amplifier is first turned on,
a surge-limiting resistor of 300 ohms
(Rx) is connected in series with the
rectifiers. The function of the relay
(RL,) is to short out this resistor when
the voltage across the filter capacitor
C., C. builds up to a value high
enough to operate the relay. This usu-

Fig. 3. Power response measuremenis made with both a 16-ohm and a 32-chm load.
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ally takes approximately two secconds.
The Sigma type 11F relay used here is
an inexpensive unit selling for $1.80 at
most parts distributors.

Fixed necgative bias of 25 volts for
the upper half of the output stage is
obtained from a voltage divider R, R
connected across the plate supply of
the lower output tubes. These lower
tubes also have a fixed bias of approxi-
mately 25 volts, which is developed
across Ra. SR, Cu, and C.., supply this
voltage. The d.c. balance pot (Rs) is
used to adjust this bias so that there
is no d.c. in the speaker voice coil.

Plate voltage for the 6ANS voltage
amplifier and phase-splitter is obtained
from a 6X4 rectifier tube (V). The
current required is less than 6 ma. and
is well filtered by Ciu, Cu. and R
Plate voltage for an external preampli-
fier is available at the octal socket and
is filtered by Cw and R». Most pream-
plifiers such as the Heathkit and Dyna-
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kit require a heater supply that is not
grounded and this is also provided for
at the octal socket. The line switch on
the amplifier is a convenience. If it is
desired to operate the amplifier from
the “on-off” switch on the preamp,
then the amplifier switch should be left
in the "off”" position and the preamp
switch wired to pins 5 and 6 of the
octal socket.

Construction

Actual construction of the amplifier
is relatively simple. The parts layout
shown in the photographs is recom-
mended. It will be noted that the tubes
which are the primary heat-producing
elements are separated by the power
transformer from the electrolytic ca-
pacitors and rectifiers. C: and C. are
insulated from the chassis.

Wiring is point-to-point, as direct as
possible. The 100-ohm suppressor resis-
tors are conveniently mwounted across
pins 2 (grid) and 8 (unused) of cach
12B4A tube socket. The pin 8 contacts
are then connected in parallel. The
only precaution necessary in wiring
the amplifier is to keep the iead from
the input jack to the grid of tho 6ANS8
tube (pin 8 short and direct. Particu-
larly, dress it away from the high side
of the output. If a different layout is
used and this lead is more than 3 inches
long, then use shielded wire,

Since the photographs of the ampli-
fier were taken. silicon power rectifiers
have become available in addition to
the selenium units shown. The specific
types recommended for this circuit are
given in the parts list.

Except for the power transformer
and possibly the 300 wufd. electrolytic
capacitors, all the components used in
this amplifier are standard items avail-
able at any parts distributor. The
power transformer and capacitors, also
the chassis with all holes punched, can
be obtained from Rudio & Telerision
Service Co., 2768 Broadway, New York

25, N. Y. Cost of the transformer is
$11.90, each electrolytic is $1.85, and
the punched chassis and bottom plate
is $§6.80.

Testing

ad-
the following

In testing the amplifier it is
visable to adhere to
procedure:

{1) Temporarily remove the two sili-
con power rectifiers. If they are of the
pigtail type, unsolder one lead from
ecach. Short the amplifier input by
means of a phono plug, across which
has been soldered a short length of
wire. Connect to the output terminals
a resistor of any value from 10 to 100
ohms,

(2) Conncecet the amplifier to the a.c.
line and allow a one minute warm-up.
Check to see that all the tubes are lit.
Use the 20.000-ohms-per-volt range of
the meter and measure the following
voltages: (A variation of *20% is
permissible.)

a. Chassis to Ci:; 410 volts.

h. Chassis 1o pin 9 of BANS tube: 1.2

volts.

c. Chassis to pin 3 of 6ANS tube; 100

volts

d. Pin 1 of 6ANS tube to C., (across

E.); this voltage should measure
the same as in step “¢".

If the voltage measured in steps “c¢”
and “*d” is lower than 80 or higher than
120 volts, then either of the following
two expedients may be adopted: (1}
Substitute another 6ANS& tube and re-
peat steps b, “c”, and *d”. (2) Paral-
lel R+ (82 megohms) with a resistor of
22 megohms (' watt, 1077) if the volt-
age is high. If low, then series R, with
a resistor of 470.000 ohms. Repeat steps
“b7 e, and d7.

(3 Mecasure the bias voltage across
E. (15,000 ohms) plus side of meter
to end of resistor that goes to pin 1 of
the 12B4A tubes. Adjust this voltage
to 25 volts by means of R.. (d.c. balance
pot). Turn amplifier off and replace

Fig. 6. Intermodulation distortion measurements with clipping point shown (16.0hm load).
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Fig. 4. Frequency response ot amplifier.

Fig. 5. Square-wave amplifier response.
(A) 20 cps. (B) 200 cps. (C) 2 kc., (D) 20 kec.

the two power rectifiers. Remove the
1-amp fuses F,, F.. Turn amplifier on
again and note if the relay closes. (If
the amplifier should be turned off at
this point. it will take from 30 seconds
to a minute for the relay to open. This
is so because, with the power tubes not
drawing any plate current. the filter
capacitor takes a long time to dis-
charge. In normal operation of the am-
plifier the relay will both open and
close in approximately two seconds).
Measure the bias voltage across R.
(15.000 ohms!) plus side of meter to
chassis. This should be 25 volts, +10%.

(4) Replace the two fuses. With the
voltmeter across the output terminals,
and using a progressively lower range,
adjust the d.c. balance pot (R} for
zero volts. Again measure the two bias
voltages (as in step "3"); they should
be within one volt of each other. If not,
then adjust R. to equalize the bias
voltages and, monitoring the voltage
across the output, interchange the five

n
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upper 12B4A tubes with the five lower
tubes (onc pair at a time) for a mini-
mum meter reading. It is not neces-
sary to strive for a zero reading. This
can be obtained with a slight re-adjust-
ment of the d.c. balance control. This
procedure results in maximum output
from the amplifier and also assures
that clipping will occur simultaneously
on both positive and negative peaks at
the overload point of the output signal.

(5) Turn amplifier off and remove
either of the 1-amp fuses. Connect the
meter to the fuse post terminals, using
the 600 ma. range on the meter. Turn
amplifier on. The meter will indicate
the total plate current of the five 12B-
4A tubes in one-half of the output
stage, To insure low distortion on
small output signals the plate current
should be from 100 to 120 ma. If the
plate current is low, then paraliel R..
with another resistor (220,000 to 470,-
000 is about right): if high, parallel
R. (82,000 ohms) with a resistor of
about 1 to 2.2 megohms. Re-adjust for
zero d.c. across the output with the d.c.
balance control and check the plate
current again.

(6) Remove the temporary load re-
sistor from the output terminals and
connect the loudspeaker. For this ad-
justment the amplifier should be close
to the loudspeaker. Listen closely and
adjust the hum balancing control (Ru)
for minimum hum. The null point,

72

C.
FREQUENCY-CPS

where the residual hum voltages of the
amplifier cancel in the output, is quite
sharp, so it is advisable that this opera-
tion be performed in a quiet room. If a
scope or a.c. vacuum-tube voltmeter is
available it can be connected to the
output, in parallel with the loudspeak-
er, so as to more easily ascertain the
correct setting. Remove the input

shorting plug (first turning off the am-
plifier) and the unit is ready for use.

Performance

It has been found that in all cases,
the foregoing test proccdure will result
in the optimum performance designed
into the amplifier, Of course, for those
fellow experimenters who have access
to more elaborate test equipment, such
as a sine-square-wave signal generator,
distortion analyzers, oscilloscope, ctc.,
the following impressive specifications
can be checked.

Frequency response: Measured with
a Heuwlett-Puckard 200 CD oscillator
and Precision 550 oscilloscope at 1-watt
output, 16-ohm load. Flat from below
5 cycles to 100,C00 cps, three db down
at 250,000 cps with no peak in response
at any frequency. Sce Fig, 4.

Power response; Flat within 1 db
from 20 to 20,000 cps at maximum un-
distorted output. See Fig. 3. This was
measured with both a 16- and 32-ohm
load. The Precision 550 scope was used
to monitor the output and the signal
set to just below the clipping point at
each test frequency. The power output
was then determined. This procedure
of testing for maximum output with a
sine-wave signal has to be done quickly
in order to avoid overloading the out-
put tubes. This will be covered later.

Harmonic distortion: Extremely low
at any frequency from 20 to 20,000 cps.
No graph is shown and precise figures
not given for the reason that with the
test equipment available (Hewleti-
Packard 200 CD oscillator and 330B
distortion analyzer, also Precision 1300
signal generator) the distortion meas-
urements, at any output below over-
load, were in the realm of the residual
figures of the instruments themselves.
As an estimate we would say that the
harmonic distortion, at any audio fre-
quency below overload, is below 0.1
per-cent.

Intermodulation distortion: This is a
more sensitive method of measuring

{Continued on page 110)

Fig. 9. Impedance curve of KLH Model 4 speaker may be used to calculate the power.
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SAVE THE TIME

Make Twice The Profit! 4 p Tmhiz.gm,,-ng

HIS EAS ;
Z;_-‘vN{\I. |Nuc1f)r'

POINT-TO-POINT M‘

DIRECT VIEWING -,

| TILEViSION

 ANALYST
L Fo

ANALYST

L4 @
® %

= S TELEVISION
MODEL 1075 /EEANALYST

New Technique Makes TV Servicing -r"
Easier, Faster, More Profitable 1 g - T R
. . [ R.F.AMPLIFIER | | 4.5 MC AUDIO L.F. AUDIO AMPLIFIER

Thousands of service technicians already save Complete rf. signal | provides FM modulated AND AUDIO DUTPUT
thousands of hours every day with the amazing at all VHF channels. 4.5 mc sound channel. | | Injection of 400 cycle
B&K TrLeyision ANALYST. Enables you to inject fitpes tumar utie [ Yoo, aucie camier 5 [ (o i
your own TV signal at any point and watch the converter, or to the | built-in 400 cycle tone section. lsolates the
resulting test pattern on the picture tube itself. r.f. oscillator stage. | § | generator. | | defect instantly.
Makes it quick and easy to isolate. pin-point, and ol
correct TV trouble in any stage throughout the ! —_— ey
video, audio, r.f, i.f.. sync, and sweep sections of = - T
black & white and color television sets—including i 1st, 2nad, 3rd LE. VIDED DET. VIDED AMP.
tntermittents. Makes external scope or wave-form = Signals available at Reprodrces test .attlern o pictgre
i e g 5 e — 20 mc and 40 mc i.f. tube. Injects signals into video
mtenpretat‘lo_n uqnecgssany. Enab}es s s man = bud Checks A.G.C. action. | detector or video amplitier stage L4
to cut servicing time in half, service more TV sets l z | Isolates irouble to of TV receiver for fast, visual
in less time, really satisfy more customers, and s individll.lal defective | troublc?hooling andk ;nrrecl(iﬁn.

- - . . o - stage, I.f. transformer, Makes it easy to check bancwidth,
make mO'e moneye Colo generator pi ovides i or other component. resolution, shadlng and contrast.
both rainbow pattern and color bars. .

MODEL 1075 TELEVISION ANALYST. Complete with
standard test pattern, white dot, white line, and
color-bar slide transparencies,

VERTICAL — Provides separate |

and one clear acetate. Net, $25995 f driving pulse to isolate detect [__
i SYNC | [ between vertical oscillator and
See your B&K Distributor or Write for Bulletin ST21-N Composite sync | vertical oulput stage.
signals available = B N =y
. - " . for checking of ]
B&RK MANUFPACTURING €O, y | these stages. | HORIZONTAL — Driving puise ap- -
R 3 R 3 - L —— plied te output stage produces
3726.N. Southport Ave. o Chicago 13, llinois 4 o full sweep and high voltage if out- | |
" 4 ut system is working. Eliminates
Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. ﬂnce?laier:?yo'vé+ br:)%:stafferéti:g |
Export: Empire Exporters, 458 Broadway, New York 13,U.5.A, ° horizontal oscillator operation. |
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Here are a few
reasons why...

EASY TO BUILD

Heathkits are engineered for easy kit construc-
tion. You need no electronic or kit building ex-
perience whatsoever to successfully complete
your own kit. Use of printed circult boards and
pre-wired, pre-aligned assemblies cut construc-
tion time. Manuals are carefully prepared, em-
ploying step-by-step instructions written in
simple, non-technical language. Large pictorial
diagrams and photographs show you exactly
where each part goes.

LASTING QUALITY

Only top quality components go into Heathkits,
assuring you of a finished product that is unsur-
passed in performance, dependability and endur-
ance. Rigid quality control standards are main-
tained at the Heath factory to see that each
component lives up to its advertised specifica-
4 tions. Heathkits are conservatively rated. No per-
formance claims are made that are not thotoughly

; proven and tested under the most stringent labo-

i &) ratory conditions.

. do SO ADVANCED ENGINEERING

Progress in electronics engineering never stands
still at Heath. The latest developments in circuit

‘ l b design and components are exploited by Heath
\ m a n v p e 0 p e u y engineers, offering you superior performance at

lower costs. New advances in all fields of elec-
tronics are carefully watched by Heath engineers
T o to keep abreast of the rapidly growing industry.
A = The modern, up-to-date styiing of Heathkits
make them a handsome addition to your home

or workshop.

every year more people WORLD-WIDE REPUTATION
A pioneer in do-it-yourself electronics, Heath
buy Heathkits than any other Company, over more than a decade, has estab-

lished public confidence in its products both in

. the United States and abroad. Today, as the

Electronic Instruments world's largest manufacturer of electronic kits,
Heath stands as the leader in its field.

in kit form!
GREATER SAVINGS

- Do-it-yourself Heathkits save you up to }; the
‘} cost of equivalent ready-made equipment. Direct
factory-to-you selling, eliminating middie-man
profit, plus the tremen.dous Heath purchasing
power mean even further savings to you. And the
convenient Heath Time Payment Plan allows you
to use and enjoy your Heathkit NOW, while you
pay for it in @asy installments.

D

HEATH COMPANY

Benton Harbor 15, Michigan

a subsidiary of Daystrom, Inc.

& ELECTRONICS WORLD
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TRANSISTOR PORTABLE RADIO KIT

Fun for the whole family, this casy-to-build 6-transistor
portable radio is ready to go wherever you go. The modern
molded plastic case with pull-out carrying handle and fully
enclosed back add beauty and convenience to this splendid
kit. Six name-brand (Texas Instrument) transistors are used
for good sensitivity and selectivity. The 4” x 6" PM speaker
with heavy magnet provides “big sct™ tone quality. Use of
this large speaker and roomy chassis make it unnecessary to
crowd components adding greatly to the case of cunstruc-
tion. Transformers are prealigned making the radio ready
for usc as soon as kit is assembled. A built-in rod-typc an-
tenna assures good reception in all locations. Six standard
flashlight batteries are used for power, providing extremely
long battery lifc {(between 500 and 1,000 hours) and they
can be purchased anywhere. Stylish cabinet is two-tone
biuc moided plastic with gold inlay and measures 9" L.
x 7" H. x 334" D. Shpg. Wt. 6 lbs.

MODEL XR-1L: Idcentical to XR-1P ¢xcept in handsome

leather case instead of plastic case. Leather carrying strap
included. Shpg. Wt. 7 Ibs.

LEATHER CASE: Can be purchased separately if de-
sired. Fits all XR-1P and carlicr XR-1 chassis. No. 93-1.
Shpg. Wt. 3 Ibs. $6.95.

NAVIGATE BY
PORTAEBLE RADIO

HEATHKIT
WMODEL DF-2

$6995

2-BAND TRAHEiSTDH
PORTABLE RADIO
DIRECTION FINDER KIT

Enjoy the safety, convenience and entertain-
micnt of this sclf-contained, self-powersd,
six-iransistor superhcierodyne radio direc-
tion finder, 11 receives aeronautical and ma-
ring heacons as well as standard band hroad-
cases with startlingly clear tone reproduction
over & long range. Covering the beacon band
from 200 to 400 ke and broadeust band from
540 1o 1620 ke, the DIF-2 is designed 1o
take directional “fixes™ on both dircraft and
marine beacons as well as standard broad-
citsl stations, while providing the enteriain-
ment of & high quality transistor portable
radio. ¥You are able to receive aircraft
weather reports every thirty minutes and
constafit Coast Guard beacons on the 200 o
4i) K¢ band. A dial light is provided for
mght cperation. Power is supplied by six
standard flazhlight batteries which will last
YL U 0 Ore year under nor mal operation.
Shpg. Wi, 9 Ibs,

1959

MODEL PC-1
$2495

.....................................................

MODEL I1A-1

$5995

.....................................................

MODEL TI-1
$2595

HEATHKIT
MODEL XR-1P

POWER CONVERTER KIT

Now you can opcrate your TV set, radio,
razor, and other AC clectrical equipment
directiy from your 12-volt boat or car bat-
tery. With the Heathkit Power Converter
you can cnjoy the convenience of home
electricity whether boat cruising or on
automobile trips. Two power transistors
are employed for years of trouble-free, de-
pendable service. No moving parts to wear
out, no tubes to replace. Shpg. Wt. 8 Ibs.

ELECTRONIC IGNITION ANALYZER
KIT

Ideal for use on automobiles, boats, air-
craft engines, etc., the IA-1 checks ignition
systems with the engine in operation (400
to 5,000 RPM). Shows the condition of
coil, condenser, points, plugs and ignition
wiring. Shows complete engine cycle or just
one cylinder at a time. Two test leads are
supplied, cach 10" iong, which will enable
you to reach cither the breaker points or
the spark plug wires. Shpg. Wt. 20 lbs.

ELECTRONIC TACHOMETER KIT

,_;J Useful on inboard and outboard boats, as

well as in automobiles, the TI-1 opcrates
@ directly from the spark impulsc of the en-
[ S gine. Use on any spark ignited 2 or 4 cycle
engine of any number of cylinders. Com-
pletely transistorized, it works with 6, 8,
12, 24 or 32 volt DC systems. Indicates
revolutions-per-minute from 0 to 6,000.
Calibration contro! provided for adjusting
to engine type. Easy-to-build and easy-to-
install, Shpg. Wt. 4 Ibs.

75
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PROFESSIONAL OSCILLOSCOPE KIT

Everything you could possibly want in an oscilloscope is found in the

new Heathkit model OP-1. Featured are DC coupled amplifiers and
also DC coupled CR tube un-blanking. The triggered sweep circuit
will operate on cither internal or external signals and may be either
AC or DC coupled. The polarity of the triggering signal may also be
selected, and any point on the waveform may be selected for the start

HEATHKIT
MODEL OP-1

of the sweep by using the “triggering level’” control. An automatic
position is also provided, in which the sweep recurs at 50 cycle rate,
but can be driven over a wide range of frequencies with no additional
adjustment. Prewired terminal boards are used for rapid, casy assem-
bly of all critical circuits. Power supply is transformer operated utiliz-
ing silicon diode rectifiers and is fuscd for protection. Handsome
cabinet features silver anodized front panel with red and black
lettering and matching knobs. Shpg. Wt. 34 1bs.

VARIABLE VOLTAGE
REGULATED POWER
SUPPLY KIT

Invaluable in experimental and
design work, the PS-4 eliminates
the need for building up a sepa-
ratc power supply for each new
circuit tried, It provides a con-
venient source of variable regu-
lated B+, variable bias voliage
and filament voltage for labs and
work shops. The PS-4 supplies
regulated B4 output continuously
variable from 0 to 400 volts DC
at up to 100 ma, bias voltage vari-
able from 0 to —100 volts DC at
| ma, and filament voltage of 6.3
volts AC at 4 amps. Separate
panel meters continuously moni-
tors voltage and current output.
Rugged. top-rated components
used throughout for long, reliable
service. Shpg. Wt 16 Ibs.

TEST OSCILLATOR KIT

Provides the test frequencies most
often used by servicemen in re-
pairing and aligning modern
broadcast receivers. Five fixed-
tuned frequencies (262 ke, 455 ke,
465 ke, 600 ke and 1400 k) are
quickly selected for troubleshoot-
ing or alignment of the IF fre-
quency and high and low end ot
the broadcast band for proper
tracking. Shpg. Wit. 4 |bs.

MODEL 5G-8 $1950

RF SIGNAL

GENERATOR KIT

A “must”’ for any beginning sérv-
iceman, this indispensable instru-
ment is used for aligning tuned
circuits quickly and tracing signals
in faulty RF, IF and audio cir-
cuits. Covers 160 ke to 110 e on
fundamentals in five bands and
from 110 me to 220 me on cali-
brated harmonics. Coils are pre-
wound and calibrated. Complete
with output cable and instruc-
tions. Shpg. Wi. 8 Ibs.
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HEATHKIT
MODEL TO-1

HEATHKIT
MODEL O-12

$17995

HEATH COMPANY -

subsidiary of Daystrom, Inc.

Michigan

“EXTRA DUTY" 5"
OSCILLOSCOPE KIT

Laboratory quahlity at utility scope price
makes this instrument an unusual value.
The Heath patented sweep circuit func-
tions from 10 CPS to better than S00 ke in
five steps. giving you five times the usual
sweep obtained in other scopes. Vertical
frequency response extends from 3 CPS
to 5 m¢ +1.5 db —5 db without extra
switching. An automatic sync circuit with
scif-limiting cathode follower provides
excellent linearity and lock-in character-
istics. Extremely short retrace time and
cfficient blanking action are characteristic
of this scope. Frequency response of the
horizontal amplifier is within %=1 db from
1 CPS to 200 kc. Horizontal sensitivity is
0.3 volts RMS-per-inch. Construction is
simplificd through the us¢ of 1wo etched
mictal circuit boards and precut. cabled
wiring harness. Complete step-by-step
.instructions and large pictorial diagrams
are supplied for easy assembly. An ideal
scope for all service applications as well
as in standard or color TV secrvicing.
Shpg. Wt. 22 lbs.

MODEL CD-1 $5995

Benton Harbor 15,

MODEL AG-9A $3450

AUDIO SIGNAL
GENERATOR KIT

This unique generator uses three
rotary switches to select two
significant figures and a multi-
plier to dectermine audio Ire-
quency, allowing return to the
exact frequency previously mea-
sured when making muluiple fre-
quency measurements. Covers
10 CPS 1o 120 ke with less than
L of 1% distortion between 20
and 20,000 CPS. Shpe. Wi 10
Ibs.

MODEL TS-4A $4950

TV ALIGNMENT
GENERATOR KIT

TV service technicians will ap-
preciate the outstanding features
found in this sweep generator.
Provides essential facilities for
aligning FM, monochrome TV
or color TV sets. The all-elec-
tronic sweep circuit employs a
trouble-free controllable induc-
tor which varies frequency by
magnetic means. An unusual
buy at this low price. Shpg. Wt
16 Ibs.

www.americanradiohistorv.com

COLOR BAR AND

DOT GENERATOR

The €CD-1 combines the two
basic color servicing instru-
ments, a color bar and white dot
generator in one versatile and
portable unit, which has crystal
controlled accuracy and stabil-
ity for steady tock-in patterns.
(Requires no external sync
leads.) Easy-to-build and easy-
to-use. No other gencrator on
the market offers so many fea
tures at such a greal price sav-
ing. Shpg. Wt. 13 [bs.

ELECTRONICS WORLD
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ETCHED CIRCUIT VTVM KIT

Time proven for dependability, accuracy and
ovcerall quality, the V7-A is onc of the wisest
investments you can make for your e¢lectronic
workshop or lab. [ts multitude of uses will make
it onc of the most often used instruments in
your possession. Use it to measure all operating
voltages and potentials such as B4+ and AC-DC,
or straight AC power supplies, filament voltage,
bias voltage, AVC voltage, line voliage, etc.
ldeal for measurcments in all types of AM, FM
and TV circuits. Checks discriminator or detec-
tor operation, AVC or AGC performance,
while the ohmmeter may be used to measure
circuit continuity, circuit resistance, to test out
individual components with resistance measure-
ment, or 1o triace circuit wiring through cables or
chassis openings. Front pancl controls consist
of rotary function switch and a rotary range
selector switch, zero-adjust and ohms-adjust
controls. Precision 17 resistors are used in the
voltage divider circuit for high accuracy and an
ctched circuit board is employed for most of the
circuitry. The circuit board not only simplifics
assembly but permits levels of circuit stability
not possible with ordinary conventional wiring
methods. Shpg. Wt. 7 lbs.

HEATHKIT
MODEL V7-A

TUBE CHECKER KIT

Brand new in every respect, the TC-3 features outstanding performance and
ease of operation. Sockets are provided for 4-pin, $-pin, 6-pin, 7-pin, large,
7-pin miniature. 7-pin sub-miniature, octal, loctal, and 9-pin miniature tubes.
Protection against obsolescence is provided by a blank socket to facilitate
modification for checking newly added tube types. A 10-lever switch makes it
possible to connect any element to any other clement regardless of the pin
numbers involved. A neon bulb indicator shows filament circuit continuity and
lexkage or shorts between elements. A specially designed spring loaded roll
chart mechanism permits the roll chart to run freely throughout its entire
length without binding.
Thumb wheel drive knobs are
provided on both sides of the
panel to accommodate the
left handed operator. Com-
pact and small in size, the
TC-3 is ideally suited for port-
able applications. Both the
roll chart and the meter are
illuminated to facilitate use
in darkened areas. Shpg. Wt.
12 Ibs.

HEATHKIT
MODEL TC-3

MODEL T-4

HEATHKIT
MODEL M-1

HANDITESTER KIT

Ideal for use in portable appli-
cations when making tests away
from the work bench or as an
“extra” meter in the service
shop. The combination function
range switch simplifies opera-
tion, Mcasurcs AC or DC volt-
age from 0 to 10, 30, 300, 1,000
and $,000 volts. Direct current
ranges are 0 to 10 ma and Oto
100 ma. Ohmmeter ranges are 0
ta 3,000 and 0 to 300,000. Top
quality, precision components
used throughout. Small and
compact, take it with you wher-
ever you go. Very popular with
home experimenters and elec-
tricians. Test leads and 114 volt
size C batiery are included with
the kit. Shpg. W1. 3 |bs.
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20,000 OHMS /VOLT

VOM KIT

Portable and accurate, this kit
features a 50 ua 414" meter and
1€, precision multiplier resis-
tors for high accuracy. No ex-
ternal power required. Provides
a total of 25 neter ranges on a
two-color scale. Sensitivity is
20,000 ohms-per-valt DC and
5,000 ohms-per-volt AC. Meca-
suring ranges are 0-1.5, §, 50,
150, 500, 1,500 and 5,000 volts
AC and DC. Measures direct
current in ranges of 0-150 ua,
15 ma, 150 ma, SO0 maand 15 a.
Resistance multipliers are X I,
X 100 and X 10,000. Covers
—10 db to +635 db. Housed in
an attractive bakelite case with
plastic carrying handle. Bat-
teries and test leads included,
Shpg. Wt. 6 lbs.

L O R R R R I T T N O O O S

MODEL AV-3

$2969s

MODEL BE-5 $3995

LOW RIPPLE BATTERY
ELIMINATOR KIT
Completely up to date the BE-5
will power all the newest tran-
sistor circuits requiring 0 to 12
volts DC, and the new hybrid
automobile radios using both
transistors and ‘acuum tubes.
An extra low-ripple filter circuit
is employed holding AC ripple
down to less than .37, Doubles
as a battery charger or marine
converter. Shpg. Wi, 21 lbs.

May. 1959

D I R I R R S N I I W WA

$1995

VISUAL-AURAL

SIGNAL TRACER KIT
New in every respect the T-4
features a built-in speaker and
electron beam *‘eye™ tube for
signal indication, and a unique
noise¢ locator circuit. Ideal for
use in AM, 1M and TV circuit
investigation, Transformer op-
erated for safety and high effi-
ciency. Complete with test leads
and informative construction
manual. Shpg. Wi, 5 Ibs.

200888000000 262006000 8000000000 CIOIIOEEOEREROS

MODEL c-3 $1950

CONDENSER

CHECKER KIT

Check unknown condenser and
resistor values quickly and ac-
curately as well as their oper-
ating characteristics with this
fine instrument. All values are
read directly on a calibrated
scale. An eleciron beam “‘eye”
tube indicates balance and leak-
age. A valuable addition to any
service shop or lab. Shpg. Wt.
7 lbs.

www.americanradiohistorv.com
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AUDIO VTVM KIT

This vacuum tube volt meter
emphasizes stability, broad fre-
quency response and sensitivity
for accurate measurement of
critical AC voliages. Features
a large 4%4° 200 ua meter with
increased damping in the meter
circuit for stability in low fre-
quency tests. Measures AC from
a low value of 1 millivolt 10 a
maximum of 300 volts AC
(RMS). Voltage ranges are:
0-.01, .03, .1,.3, 1, 3,10, 30, 100
and 100 volts. Db ranges cover
—582to +52 db. 17 precision
multiplier resistors used for
maximum accuracy. Frequency
response is essentially flat from
10 CPS to 200 kc. Shpg. Wt
6 1bs.

e e srseserasasasansaaraas

MODEL CT-1 $795

IN-CIRCUIT
CAPACI-TESTER KIT
This handy kit checks capaci-
tors for "open™ or *'short™ right
in the circuit. Detects open ca-
pacitors from about 50 mmf,
not shunted by an excessive low
resistance value. Chechs shorted
capacitors up to 20 mfd (not
shunted by less than 10 ohms).
Checks all bypass, blocking and
coupling capacitors of the paper.
mica or ceramic types. (Does
not detect leakage nor check
clectrolytic condensers.) Elec-
tron beam "eye’ tube is used
for quick indication. A 5-posi-
tion function switch iy leatured
which controls the power to the
instrument and selects the test
being made. Easy to bulld and
easy to use. Test leads included
Shpg. Wt 5 Ibs,
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“APACHE" HAM TRANSMITTER KIT

This beautifully styled transmitter hasjustabouteverything you
could ask for in transmitting facilities. The **Apache™ is a high
quality transmitier operating with a 150 waut phone input and
180 watt CW input. In addition to CW and phone operation,
built-in switch selected circuitry provides for single-sideband
transmission through the use of a plug-in external adapter. A
completely redesigned, compact and stable VFO provides low
drift frequency control necessary for SSB transmission. A slide
rule type illuminated rotating VFO dial with full gear drive
vernier tuning provides ample bandspread and precisc fre-
quency settings. The bandswitch allows quick selection of the
amateur bands on 80, 40, 20, 15 and 10 meters (11 m with
crystal control). This unit also has adjustable low-level speech
clipping and a low distortion modulator stage employing two
of the new 6CA7 /EL34 tubes in push-pull class AB operation.
Time sequence keying is provided for “'chirpless’ break-in CW
operation. The final amplifier is completely shielded for greater
TVI protection and transmitter stability. A formed one-piece
cabinet with convenient access hatch provides accessibility to
tubes and crystal socket. Dic-cast aluminum knobs and front
panel escutcheons add to the attractive styling of the trans-
mitter. Pi network output coupling maiches anteénna impe-
dances between 50 and 72 ohms. A *‘spotting’ push button is

HEATHKIT + Built-in cooling fan

MODEL TX-3

-

Rotating Slide Rule Dial

$23495 . Compact, Stable, VFO provided to allow tuning of the transmitter before switching
. on the final amplifier. This feature also cnables the operator
+ Provision for SSB Adapter to “‘zero-beat”” an incoming frequency without placing the

transmitter on the air. Equip your ham shack now for top

transmitting enjoyment with this outstanding unit. Shpg.

$50.00 required on C.0.D. orders. Shipped motor freight W 0 lbg cnjoy ding hpg
untess otherwise specitied. L. 110 1bs.

SINGLE SIDEBAND ADAPTER KIT

Designed as a compatible plug-in
adapter for the model TX-1 it can also
be used with transmitters similar to the
DX-100 or DX~100-B by making a few
simple circuit modifications and still re-

[T T L o .

New Featines

3 “‘: = tain the normal AM and CW functions.
N Easy to operate and tune, the adapter
W employs the phasing method for gener-

% operation entirely on fundamental fre-

poTT o quencies. The critical audio phase shift

= % @ network is supplied, completely pre-

a assembled and wired in a sealed plug-in
- unit. Features include single-knob band-
HEATHKIT

MODEL SB-10

HEATHKIT

@ ating a single sidevand signal, allowing

switching for operation on 80, 40, 20,
15 and 10 meters, an casy-to-read panel
meter, built-in electronic voice control
with anti-trip circuit. Enjoy the advan-
tages of SSB operation by adding this
fine kit to your ham shack now. Shpg.
Wt. 14 lbs. 0

HEATH COMPANY

Benton Harbor 15, Michigan

E=
' rajspbsic’iary of Daystrom, Inc.

MODEL
DX-100-8

$189s0°

$50.00 deposit required on
C.0.D, orders. Shipped mo-
tor ireight uniess otherwise

specified. H
; 9s :  MODEL Dx-20 $3595

DX-100-B PHONE & CW TRANSMITTER KIT MODEL Dx-40 *6 4 :
The same fine performance of the time proven DX-100 is retained in the DX-40 PHONE & CW = DX-20 CW TRANSMITTER
DX-100-B with improvements in the crystal and loading circuits. The one- TRANSMITTER KIT ¥ KIT
piece formed cabinet has convenient access hatch for changing crystals, etc. Operates on 80, 40, 20, 15, 11 - This fine unit covers 80, 40, 20,
and the chassis is punched 10 accept sideband adapter modifications. Features and 10 meters, using a single i 15, 11 and 10 meters with single-
a built-in VFO, modulator and power supply, complete shiclding to minimize 6146 tube in the final for 75 watt 3 knob bandswitching. Features
TVI, and 3 pi network output coupling to match impedances from 50 to 72 plate power input CW, or 60 b a 6DQ6A tube in the final for
ohms. RF output is in excess of 100 watts on phone and 120 watts on cw. watts phone. Single-knob band- & S0 watt plate power input, pi

switching, pi network output,
complete shielding, pProvision
for three crystals and VFO.
D'Arsonval movement panel
mecter. Shpg. Wt. 25 Ibs.

Covers 160 through 10 meters. Single-knob bandswitching and illuminated
VFO dial and meter face. RF output stage uses a pair of 6146 tubes in parallel,
modulated by a pair of 1625's. Designed for ¢asy assembly. Mcasures 115"
4. x 19147 W. x 16” D. Shpg. Wt 107 lbs.

78 ELECTRONICS WORLD

network output, complete
shielding to minimize TVI. Easy
to build with complete instruc-
tions supplied. Shpg. Wt. 19 1bs.
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'"MOHAWK'" HAM RECEIVER KIT

Designed for ham band operation and for maximum stability
and accuracy, the Heathkit “*Mohawk' receiver will let you
enjoy ham activities to the utmost. This 15-tube receiver fea-
tures double conversion with IF's at 1682 kc and SO kc and
covers all the amateur frequencies from 160 through 10 meters
on seven bands. An extra band is calibrated to cover 6 and 2
meters using a converter. The *““Mohawk™ is specially designed
for single-sideband reception with crystal controlled osciliators
for upper and lower sideband selection. A completely pre-
assembled, wired and aligned front end coil /bandswitch as-
sembly assures ease of construction and top performance,
Many more important features are provided in this outstand-
ing receiver for dependable and effective amateur communi-
cations. Ruggcdly constructed with well rated components
throughout. Shpg, Wt. 66 Ibs. Matching accessory speaker kit;

optional extra. Model AK-5. $9.95. Shpg. Wt. 8 lbs.

* Prewired and Aligned
Coil/Bandswitch Assembly
¢ Crystal Controlled
Oscillators for
D:ift-Free Reception

HEATHKIT
MODEL RX-1

=

“SENECA'" VHF TRANSMITTER KIT

LI B I NI S Iy

s e sa

Brand new in every respect, the model
VHEF-1 "Seneca" is the latest addition
to our line of ham transmitters. This
self-contuined 6 and 2 nieter transmiiter
features built-ink VO, modulator, and
dual power supply. A pair of 6146 tnbes
arg employed in the push-pull final am-
plitier stage and fesitures up to 120 watts
input on phone and 140 watts input on
CW in the 6 meter band. Slightly less in
the 2 meter band to prolong amplificr
tube life. Panct controls allow VFO or
crysial control, phone or CW operation
on both amuteur bands, Four switch-
selected crvstal positions, Complete RF
shiclding to minimize TVL. Spotting
push-butten provided. The VPO slide
rule type dizl features edge-lighting and
vernicr tuning. An ideal ransmitter for
the ham who winis 10 extend operation
into the VHF region, Shpg. Wi 56 [bs.

MODEL AM-2 $15986

REFLECTED POWER
METER KIT

Check the match of your ‘an-
tenna transmission system by
measuring the forward and re-
flected power or standing wave
ratio from 1:1 to 6:1. Handles
a peak power of well over 1 kilo-
watt and may be left in antenna
feed line, No external power re-
quired. 160 through 6 meters.
For 50 or 75 ohm lines. Shpg.
Wt. 3 ibs.

May, 195¢

i
MODEL B-1 ‘

BALUN COIL KIT
Unbalanced coax lines can be
matched to balance lines of
either 75 or J00 ohms by using
this balun coil kit. Use without
adjustment from 80 through 10
meters at power up to 200 watts.
May be located any distance
from transmitter or antenna.
Protective cover included, Shpg.
Wi, 4 1bs.

$ges

L R I B R R P

HEATHKIT

MODEL AR-3

{LESS CABINET)

HEATHKIT
MODEL VHF-1

515995

D N R IR

32395
ELECTRONIC VOICE

CONTROL KIT
This unique device lets you
switch from receiver to trans-
mitter merely by talking into
your microphone. Provision is
made for receiver and speaker
connections and also for a 117
volt antenna relay. Adjustable
to all conditions by sensitivity
and variable time delay controls
provided. Shpg. Wi, § Ibs.

MODEL VX-1

www americanradiohicetorvy com

ALL-BAND RECEIVER KIT

A fine receiver for the beginning
ham or short wave listener. Fre-
quency coverage is from $50 k¢ to
30 me in four bands. Features in-
clude bandswitch, bandspread tun-
ing, phone-standby-CW switch, an-
tenna trimmer, noise¢ limiter, RF
and AF gain controls and head-
phone jack. Easy to build, Shpg.
Wt. 12 tbs.

8400800400800 000000000srsrrererereTuoe

A MODEL
QF-1

T2 $995

$Q'" MULTIPLIER KIT

Use with any receiver with IF fre-
quency between 450 and 460 kc 1o
add additional selectivity for sepa.
rating two signals or to reject one
signal and eliminate heterodyne. A
great help on crowded phone and
CW bands. Not for use with AC-DC
type receivers. Simple to connect
with cable and plugs supplied. Shpg.
Wt 3 Ibs.

L R I T I I T I R

“AUTOMATIC'* CONELRAD
ALARM KIT

This easy-to-build device gives in-
stant warning and cuts AC power to
Your transmitter when a monitored
station goes “off-the-air”. Use with
any radio receiver having an AVC
circuit. A sensitivity control adjusts
to various AVC levels. Incorporates
a heavy duty six-ampere relay and
manual “‘reset’”” button to reactivate
the transmitter. Complete instruc-
tions provided for connection to
receiver. Shpg, Wi, 4 lbs.

s19s0

VARIABLE FREQUENCY
OSCILLATOR KIT

Far below the cost of crystals to ob-
tain the same frequency coverage
this VFO covers 160, 80, 40, 20, 15,
1T and 10 meters with three basic
oscillator frequencies. Better than
10 volts RF output on fundamen-
tals. Requires only 250 volts DC at
15 to 20 ma, and 6.3 VAC a1t 0.45 a.
Illuminated dial reads direct. Shpg.
Wit. 7 lbs.

MODEL VF-1
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Beautifully Styled With Plenty of
Room For The Most Complete

Stereo System

MODEL SE-1 {center unit) $1 4995 Shpo. Wi, 162 Ibs.

MODEL SC-1 (speaker enclosure) $3995 each Snpg. Wi, 42 Ibs.

HEATHKIT
MODEL CE-1

CHAIRSIDE ENCLOSURE KIT

Combine all of your hi-fi equipment into one com-
pact control center and, at the same time add a beau-
tiful piece of furniture to your home. The CE-I is
designed to house AM and FM tuners (BC-1A and
FM-3A) and the WA-P2 preamplifier along with the
majority of record changers which will fit in the space
provided. Changer compartment measures 1734" L.
x 16" W. x9%" D. Adequate space is provided in the
rear of the unit to house any of the Heathkit ampli-
fiers designed to operate with the WA-P2. Good
ventilation is achieved through properly placed slots
in the bottom and back of the enclosure. Overall
dimensions are 18" W, x 24"H x 354" D. All parts are
precut and predrilled for casy assembly. The Con-
temporary cabinet is available in cither mahogany or
birch, and the Traditional cabinet is available in ma-
hogany suitable for the finish of your choice. Beauti-
ful hardware supplicd. Shpg. Wi, 46 lbs.

P L R T N R TR R

Plow your ouv
Hi-Fi Sytte. .

HEATH COMPANY -

I

STEREO EQUIPMENT CABINET KIT

This superbly styled cabinet ensemble is designed to
hold your complete home stereo hi-fi system, con-
sisting of a ‘“‘sterco equipment center’” flanked by
two individual “stereo wing speaker enclosures™,
The unit has room for all the components required
for stereo sound. Although designed to hold Heath-
kit stereo components, it is not frozen to this ar-
rangement. The kit is supplied with mounting panels
precut to accommodate Heathkits, but interchange-
able blank panels are also furnished so you can
mount any equipment you may already have. The
precut panels accommodate the Heathkit AM-FM
tuner (PT-1), stereo preamplifier (SP-1 & 2), and
record changer (RP-3). Record changer chassis pulls
out casily for convenient loading and unloading.
Adequate space is provided for record storage and a
pair of matching Heathkit power amplifiers (from 12
to 70 watts). The stereco wing speaker enclosures are
open backed, cloth grilied cabinets designed to hold
the Heathkit SS-2 or similar speaker systems. The
cabinets arc available in beautifully grained 34" solid
core Phillipine mahogany or select birch plywood
suitable for the finish of your choice. The matched
grain sliding tape deck access door on top pops-up
flush when closed. Entire top features a shaped edge.
Hardware and trim of brushed-brass and gold finish.
Rich toned grille cloth is flecked in gold and black.
No woodworking experience required. All parts pre-
cut and predrilled for easy assembly. Maximum
overall dimensions (all 3 pieces): 8234" W. x 3614" H.
x 20" D. Center Cabinet: 4714" W. x 364" H.
x 20" D.

!_g_\_ 2
HEATHKIT

Benton Harbor 15,
Michigan

Ay af D % i

HEATHKIT
MODEL RP-3

$6495,

HIGH FIDELITY 4
RECORD CHANGER KIT

Every outstanding feature you couldask for ina
record changer is provided in the Heathkit RP-3, the
most advanced changer on the market today. The
unique turntable pause during the change cycle saves
wear and tear on your records by eliminating the
grinding action caused by records dropping on a
moving turntable or disk. Record groove and stylus
wear are practically eliminated through proper weight
distribution and low pivot point friction of the tone
arm. Clean mechanical simplicity and precision parts
give you turntable performance with the automatic
convenience of a record changer. Flutter and wow, a
major problem with automatic changers, is held to
less than 0.185; RMS. An automatic speed selector
position allows intermixing 33% and 45 RPM rec-
ords regardless of their sequence. Four speeds pro-
vided: 16, 33¥4, 45 and 78 RPM. Changer is supplied
complete with GE VR 11 cartridge with diamond LP
and sapphire 78 stylus, changer base, stylus pressure
gauge and 45 RPM spindle. Shpg. Wt. i9 lbs.

ELECTRONICS WORLD
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**BASIC RANGE'" HI-FI SPEAKER
SYSTEM KIT

The popularity of this modestly priced speaker sys-
tem attests to its high fidelity performance. The SS-2
provides an ideal basic speaker for your home hi-fi
system. Flexibility of design allows it to be used as a
table top model or as an attractive consolette with
optional legs. May also be used as a supplementary
speaker in more advanced systems or as replacement
speaker for TV sets, etc. The specially designed
tweeter horn rotates 90 degrees aliowing you to use
the speaker in an upright position if desired, as in the
Heathkit stereo wing speaker enclosures. Total fre-
quency range is from 50 to 12,000 cycles-per-second.
An 8" mid-range woofer covers from 50 to ,600 CPS
while a compression-type tweeter with flared horn
covers 1,600 to 12,000 CPS. Both speakers are by
Jensen. A variable balance control allows level ad-
Jjustment of the high frequency speaker. Power rating
is 25 watts. Constructed of 14" veneer-surfaced ply-
wood suitable for light or dark finish. All wood parts
are precut and predrilled for simple, quick assembly.
An added feature of the SS-2 is that, although an
outstanding performer in its own right, it may be
combined with the SS-1B “‘range extending’ speaker
system later to extend the frequency range at the
high and low ends of the audio range. Build in just
one evening for many ycars of listening enjoyment.
Shpg. Wt. 26 lbs.

ATTRACTIVE BRASS TIP ACCESSORY LEGS
convert SS8-2 into handsome consolette. 14 legs
screw into brackets provided. All hardware included.
Shpg. Wt. 3 1bs. No. 91-26. $4.95.

DIAMOND STYLUS HI-FI
PICKUP CARTRIDGE

MODEL MF-1 S2695

Replace your present pickup with the MF-1
and enjoy the foliest fidelity your libeary of
LF's has o offer, Designed 1o Heath specifica-
tions 10 offer you one of the flnest cartridges
awailihle today. Nominally Aal response from
20 1o 20,000 CPS. Shpg. Wi, | b,

““RANGE EXTENDING"

HI-FI SPEAKER
- SYSTEM KIT

Assemble it in

Just One Evening

HEATHKIT
MODEL §S-2

OPTIONAL LEGS
NO. 91-26 $4.95

MODEL HH-1

Extended
Frequency Range
for Your SS5-2

May, 1959

Designed exclusively for use
with the SS-2, the SS-1B em-
ploys a 15" woofer and a super
tweeter horn to extend the
range of the SS-2 to an overall
response of =5 db from 35 to
16,000 CPS. When used to-
gether the two units form an
integrated four-speaker sys-
tern and are designed to com-
bine into a singie piece of at-
tractive furniture. Impedance
of the SS-1B is 16 ohms and
power rating 35 watts. A con-
trol is provided to timit the
output of the super (weeter.
Constructed of beautiful 34"
veneer-surfaced plywood suit-
able for light or dark finish of
your choice. All parts are pre-
cut and predrilled for simpte
assembly. No woodworking
expericnce required. All hard-
ware included. Shpg. Wt. 80
Ibs.
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“LEGATO'" HI-FI SPEAKER
SYSTEM KIT

It js difficult to describe in words the performance of
this magnificent speaker system. You may never find
absolute perfection in reproduced sound, but the
Legato comes as close to achieving it as anything yet
devised. Perfect balance, precise phasing, and ade-
quate driver design combine to produce the superb
quality of reproduction inherent in this instrument.
The crisp, clear high frequencies and rich full bass
engulf you in a sea of life-like tone. Two 15" Altec
Lansing low frequency drivers cover frequencies
from 25 to 500 CPS while a specially designed ex-
ponential horn with high frequency driver covers 500
to 20,000 CPS. The unique crossover network is
built-in making electronic crossovers unnecessary.
The legato emphasizes simpiicity of line and form to
blend with modern or traditional furnishings. Con-
structed of 34" veneer-surfaced plywood in either
African mahogany or white birch suitable for light
or dark finishes of your choice. All parts are precut
and predrilled for easy assembly. Shpg. Wt. 195 lbs.

www americanradiohistorv com
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HEATH
COMPANY

Benton Harbor 15,

High Fidelity AM
and FM reception
in a Single Set

HEATHKIT
MODEL PT-1

Professional Stereo-Monaural AM-FM Tuner Kit

Enjoy stereophonic broadcasts as well as outstanding individual AM and FM radio
reception with this deluxe 16-tube AM-FM-.stereophonic tuner combination. Features
include three etched circuit boards for high stability and case of construction, prewired
and prealigned FM front end, built-in AM rod anienna. tuning meter, FM-AFC
(automatic frequency control) with on-off switch, and flywheel tuning. A multiplex jack
is also provided. AM and FM circuits are tuned individually making it ideal for sterco
applications since both AM and FM can be uscd at the same time. A switch selected
tuning meter functions on either AM or FM. Cathode follower outputs with individual
level controls are provided for both AM and FM. Other features include variable AM
bandwidth, 10 ke whistle filter, tuned-cascode FM front end, FM AGC and amplified
AVC for AM. Anywhere from 1 to 4 limiters or 1F’s assure smooth, non-flutter recep-
tion on weak or strong stations alike. The silicon diode power supply is conservatively
rated and is fuse-protected assuring long service life. Flywheel tuning combined with
new edge-lighted slide-rule dial provide effortless tuning. Use of three printed circuit
boards greatly simplifics construction. Vinyl-clad steel cover is biack with inlaid gold

MODEL W-6M

Michigan

st A - (oG

MODEL FM-3A
$2695

HIGH FIDELITY FM TUNER KIT

The Heathkit FM-3A Tuner will provide you with
years of inexpensive hi-fi enjoyment. Features broad-
banded circuits for full fidelity and better than 10 uv
sensitivity for 20 db of quieting. Covers the complete
FM band from 88 to 108 mc. Stabilized, temperature-
compensated oscillator assures neglible drift after
initial warmup. Employs a high gain cascode IF am-
plifier and has AGC. Power supply is built-in. [F and
ratio transformers are prealigned as is the front end
tuning unit, Two outputs provided, onc fixed, one
variable, with extra stage of amplification. Shpg.
Wit. § lbs.

e
vo D27 5

$10995
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design. Shpg. Wt. 20 tbs.
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MODEL BC-1A

$2695

HIGH FIDELITY AM TUNER KIT

The BC-1 A incorporates many features not usually ex-
pected in an AM circuit particularly in this low price
range. It features a special detector using crystal diodes
and broad band-width IF circuits for low signal dis-
tortion. Audio response is = | db from 20 CPS to 9 k¢
with § db of pre-emphasis at 10 kc to compensate for
station rolloff. Covers the complete broadcast band
from 550 to 1600 ke. Prealigned RF and IF coils
eliminate the need for special alignment equipnient.
Incorporates AVC, two outputs. two antenna inputs
and built-in power supply. Shpg. Wt. 9 Ibs.

=

MODEL W-4AM $3975

“HEAVY DUTY' 70 WATT
HI FI AMPLIFIER KIT
Designed for “'rugged duty ™ called
for by advanced hi-fi systems and
P.A. nctworks. Silicon diode rec.
tifiers assure long life and heavy
duty transformer provides excel-
lent power supply regulation. Vari-
able damping control provides
optimum performance with any
speakersysiem. Quick change plug
selects 4, 8 and 16 ohm or 70 volt
output and the correct feedback
resistance. Shpg. Wi, 52 lbs.
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MODEL w-5 $5975

25 WATT HI FI
AMPLIFIER KIT

Enjoy the distortion-free high fi-
delity sound from one of the most
outstanding hi-fi amplifiers avail-
able today. Features include a
specially designed Peerless output
transformer and KT66 tubes. Fre-
quency response is 1 db from
to 160,000 CPS at 1 watt and
within 2 db 20 to 20,000 CPS at
full 25 watts output. Hum and
noise arc 99 db below 25 watts.
Shpg. Wt. 31 Ibs.

P R I AR
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SINGLE CHASSIS20 WATT
HI FI AMPLIFIER KIT

A true Williamson-type high fidel-
ity circuit, the W-4AM features
$881 push-pull output tubes and
a special Chicago-Standard out-
put transformer to guarantee you
full fidelity at minimum cost. Har-
monie distortion is 1.5% and 1M
distortion is below 2.7% at full 20
watt output, Hum and noise are
95 db below full output. Taps for
4, 8 or 16 ohm speakers. Shpg.
Wt. 28 1bs.

www americanradiohictorv com
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: MODEL W-3AM $4975

DUAL CHASSIS 20 WATT
HI FI AMPLIFIER KIT
Another famous Williamson-type
high fidelity clrcuit, the W-3AM
features the famous Acrosound
TO-300 ultralinear” output trans-
former and 5881 tubes. The power
supply and main amplifier are on
separate chassis for installation
flexibility. Harmonic distortion is
less than § % and IM distortion is
less than 1.2%, at 20 watts. Shpg.
Wt. 29 Ibs.

ELECTRONICS WORLD
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HEATHKIT
MODEL SP-2
(STEREO)

MODEL SP-1 (MONAURAL)
$3 795 Shpg. Wi. 13 Ibs.

MODEL C-SP-1 (CONVERTS SP-1 TO SP-2)
$2|95 Shpg. WL 5 Jbs.

Monaural-Stereo Preamplifier Kit
(2-Channel Mixer)

This unique kit allows you to purchase it in the monaural
model if desired and then add the second or stereo
channel later. The SP-2 features 12 separate inputs, six
on cach channel, with input level controls. Six dual con-
centric controls consist of: two 8-position selector
switches, two bass, two treble, two volume level and two
loudness controls, a scratch filter switch and a 4-position
function switch. A separate on-off switch is provided.
The function switch provides settings for sterco, 2-
channel mix, channel A or B for monaural use. Inputs
consist of tape, mike, mag phono and three high-level
inputs. NARTB cqualization and RIAA, LP, 78 record
compensation are provided. A remote balance control
is included. Printed circuit boards for casy assembly,
Built-in power supply. Shpg. Wt. 15 Ibs.

#8400 0200005540000 0600r0008400400Lsb0c0rP Pt E00000 00000008

“MASTER CONTROL"
PREAMPLIFIER KIT

Control your hi-fi system with
this compact umt. Features §
switch-selected inputs to accom-
modate a record changer, tape
recorder, AM tuner, FM tuner,
TV receiver, microphone, elc.,
each with level control. Provision
also for a tape recorder output.
Equalization for records through

“EXTRA PERFORMANCE' 55 WATT separate turnover and rolloff

HI FI AMPLIFIER KIT switches for LP, RIAA. AES and
carly 78°s. Shpg. Wi, 7 Ibs.

®ercecesccecsrobocscrrcsssos

Enjoy this high fidelity power amplifier a1 jess
thian a dellar per wall, Full audic output and R L Rk L
maximum damping is conservatively rated an

e »*

55 watts from 20 CPS 1o 20 ke with less than
275 tatal harmonic distortion throughout ithe
MODEL W-TM entire range. Features famous “bas-bal™ cir.
cuit, EL-34 output tubes and special 70 volt out-
$5495 MODEL
puet. Shpg, Wi 2B Ths. ; fo)
&% . X0-1
gl
v $1895
“UNIVERSAL' 12 WATT HI FI CROSLOVER KiT
AMPLIFIER KIT
! . F ¥ This unique instrument s¢parates
& | The wversatility :Lm.i_w.-«:unum}' of this fine kit high and low frequencies and feeds
5 Bk make it & truly “universal” hi-fi amplifier, An them thraugh 2 amplifiers into
| 3 - e p- ideal basic ﬂl'l'li’!l“fbér r‘_“, ary hi-fi SVELCT OF & m:_paralc \'peakcn.‘ Luc:.ncq ahead
— - N o additi e L s ol‘lh'c main amplifier, it vwrlnally
W e ‘ _p‘ peTisct addion Lear your present hi-fi gys- climinates IM distortion and
. ey et sterco sound, Uses 6BOS 'ELE4 push- matching problems, Note: Not
— ul oiilniil r less iham 207 kg ic for use with Heathkit Legato
MODEL UA-1 P it el st harmon speaker system. Shpg. Wt 6 lbhs.

distortion throughout the entire audio range,

$21 85 Shpe. We. 13 1bs,
®

L R R A Y

,:.
4%
MODEL sw.1 $2 4956

SPEEDWINDER KIT

A real timesaver, the SW-1 leaves
your tape recorder free for apera-
tion while rewinding tape at the
rate of 1200 feet in 40 seconds.
Prevents unnecessary wear to the
tape and recorder. Handles up to
104" tape reels. Handles 300"
reels of 8 and 16 millimeter
Alm as well. Automatic shutoff
prevents whipping at ¢nd of res
wind. Shpg. Wt. 12 ibs.

NO. 4016
$7so0

12" UTILITY SPEAKER KIT

Replace inferior speakers in radio
or TV sets to abtain better tone
quality or set up an auxiliary
speaker for testing purposes with
this convenient, high quality
speaker. The speaker will handle
up to 12 watts with a Irequency
respanse of £S5 db from S0 to
9,000 CPS. Speaker impedance is
8 ohms and has a 6.8 0z. magnet.
An outstanding dotlar value.
Shpg. Wt, 7 Ibs.

MODEL TK-1 $O95

COMPLETE TOOL SET

These basic tools are all you need
to build any Heathkit. The pliers,
diagonal side cutters, 2 screw-
drivers, and soldering iron are all
of top quality case hardened steel
for hard duty and tong life. Pliers
and side cutters are equipped with
insulated rubber handles for
safety. A good example ol just
how easy Heathkit building really
is. Shpg. Wt. 3 Ibs.

MODEL A-9c $3 550

GENERAL-PURPOSE
20 WATT AMPLIFIER KIT

Designed for hame installation as
well as for PA requirements, the
A9-C combines a preamplifier,
main amplifier and power supply
all on one chassis. Four switch-
selected inputs are provided as
well as separate bass and (reble
tone controls offering |5 db boost
and cut. Detachable front plate
allows for custom installation.
Shpg. Wi 23 ibs.

L T
L R R N T S R P
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HIGH FIDELITY TAPE HEATHKIT
RECORDER KIT TR-1A

The model TR-1A tape deck and preamplifier
combination provides all the facilities you need
for top quality monaural recording /playback
with fast forward and rewind functions. 7%4 and
334 IPS tape speeds are selected by changing belt Includes tape deck assembly,
drive. Flutter and wow are held toless than 0.35%. preamplifier and roll of tape.
Frequency response at 7t IPS =2.0db 50-10,000
CPS, at 334 IPS =20 db 50-6,500 CPS. Both
units may be mounted together or separately
affording high flexibility in every application.
Features include NARTB playback equalization
—separate recording and playback gain controls
—cathode follower output and provision for mike
or line input. Signal-to-noise ratio is better than
45 db below normal recording level with less than
17, total harmonic distortion. A filament balance
control allows adjustment for minimum hum
level. Complete instructions provided for easy

HEATHKIT
TE-1

assembly. Overall dimensions of tape deck and $3995 ‘ :
preamp is 1514" W, x 1314" H. x 8" D. Shpg. Wt. Tape preamplifier sold separately =
e if desired. Shpg. W. 10 [bs.

Many more Heathkits to choose from

hi=fiz Amplifiers—Preamplifiers—Speaker Systems—AM/FM Tuners—Equip-
ment Cabinets—Record Player—Tape Recorder—Electronic Crossover—

Stereo Equipment.

test: Oscilloscopes—Voltmeters —RF Signal Generators—AF Generators—
Analyzers—Battery Eliminators—Tube Checkers—Condenser Checkers—
Computer—Color Bar & Dot Generator —Sweep Generator—Impedance
Bridge —Power Supplies—Probe Kits—R/C Decade & Substitution Kits.

ham radio: Transmitters— Receivers— Antenna Accessories—Voice Con-
trol—Conelrad Alarm—Variable Frequency Oscillator—SSB Adapter—
“Q" Multiplier.

marine: Direction Finders — Marine Converter — Rudder Position
Indicator —Fuel Vapor Detector—Charge Indicater—Power Meter.

general: Tool Set—64-Transistor Portable Radio—Radiation Counter—
Electronic Timer—Crystal Receiver-—~Superheterodyne Receiver,

gﬂ"d {O'l: describing over 100 easy-to-build

electronic instruments in kit form. Complete specifications and detailed informa-

tion on Hi-Fi—Test—Ham and Marine kits.

Save with Heathklits...the quality name In kit
form electronlics.

ELECTRONICS WORLD
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““BOOKSHELF" 12 WATT
AMPLIFIER KIT

Here are a few of the reasons why this attractive
amplifier is such a tremendous dollar value. You
get rich, full range, high fidelity sound reproduction
with low distortion and noise . . . plus “modern
styling”. The many features include full range fre-
quency response 20 to 20,000 CPS =1 db with less
than 29, distortion over this range at full 12 watt
output—its own built-in preamplifier with provision
for three separate inputs: mag phono, crystal phono,
and tuner—RIAA equalization—separate bass and
treble tone controis—special hum control—and it’s
easy-to-build. Complete instructions and pictorial
diagrams show where cver part goes. Cabinet shell
has smooth leather texture in black with inlaid gold
design. Cabinet measures 1214” W. x 83" D. x 434"
H. Output transformer has taps at 4, 8 and 16 ohms
to match the speaker of your choice. An ideal unit
to convert your present hi-fi system to stereo sound.
Shpg. Wt. 15 Ibs.

An Amplifier, Preamplifier

all in one!

fan YOO

HEATHKIT
EA-2

Order direct by mail...

Save }; or more over equivalent
ready-made products by buying
directand assembling them your-
self. Heathkit Style, Performance
and Quality are unsurpassed!

the World's Largest Manufacturer

of Electronic Instruments in Kit Form

HEATH COMPANY BENTON HARBOR 15, MICH.
(]
a sybsidiary of Davsirom, [nCe

i
)
[}
[
|
|
! L |
|
| NOTE: ali prices and speci- Na SHIP VIA :
| fications subject to change o I . |
I| without notice. P F 3 |
A !
I Enclosed find { ) check - - LJ express I
: [} money order. Please . [ Freight |
| ship COD. [ ) City & Zone State [ Best Way :
|| On Express orders do not - - — — = —rs !
I include transportation i QUANTITY ITEM MODEL NO. PRICE |
| charges—they will be col- - T - 0 T :
| lected by the expressagency | !
| at time of delivery. n — — - = =
I T [ ]
| On Parcel Post Orders in | I I
1 clude postage for weight T T — T |
: shown. All prices are NET | |
| F.O.B. Benton Harbor [‘ - — - ‘l _:
I Michigan, and apply l |
I Continental U.S. and Pos - - — - . - — A |
| essions only. 209, Deposi 1
! required on all C.O.D ‘ pSSEAce |
| ! - [C] SEND FREE HEATHKIT CATALOG ]
i orders. }
1 TOTAL I !

HEATHKITS are also available at your Dealer &rfnexitace
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- . ompatinie otereo
NG Tl HEATHKIT BT for AM Stati
7 or ations
Stereo channel transmitted
by frequency modulating the
Convenient "over-the-counter” delivery is  livery, provides demonstration facilities, AM - l .
now available throughany ofthe Authorized  offers you a reliable source for parts and station's reguiar carrier.
Heathkit Dealers listed below. Althoughyou tast service .. .and stands ready to counsel N AM st b d ti t
willfind the price of Heathkits slightly higher  or advise you on any problem that might : SARICHO R e ek LUt -FRENA (i ¢ 1]
when buying locally. we're sure you'll agree  arise. using simultaneous amplitude and
that this increase is justified. Your dealer This new service does not atfect your frequency modulation of the carrier
absorbs all transportation charges, carries  continued privilege to buy directly from was demonstrated recently by the
a complete stock of kits for inmediate de-  Heath Company if you prefer. Westinghouse Electric Corp. The new
system allows a person with an or-
NOW READY TO SERVE YOU... dinary AM receiver to pick up both
stereo channels simultaneously, there-
CALIFORNIA MASSACHUSETTS OHIO b q . .-

BAKERSF&ELD BOSTON MIDDLETOWN y resulting in a completely compatible
Kiesub Corporation Audionics, In ted repco. Inc. i i v =
2615 “F" Streel 1348 Boyision Street 2104 Brentwood Avenue :1.10n0_[t)h.omc Sl,gé?ali Ly ?tereo (ll?cep

BERKELEY NEW ARK . ion it is possible to use two ordinary
2acKIT Corporation MICHICAN Buckeye Electronics Dist., Inc. AM r p, . b “ith ‘ d
2002 University Avenus A'\?'BE:': :I:rmnm PI‘C;:J:“IO" Street I receivers, ut  wit one tune

S A 6716 Park Avenue Srenco, Inc. slightly above the carrier and the

’ DETROIT R.R. ¢, Box 308 . i i

Efe‘n:r:&sneu Hioh Fldelity Workshon spamz;nsfﬁ otho} tuned slightly belf)w. It is also
Telrad Electronics . 16400 West Seven Mile Road fgsa-%argmsdgzs:vlngueld. Inc. possible to usc a specially designed
182 East Main Stree MINNESOTA D L H il 15

single er 2

FRESNO INREEONS ZANESVILE gle receiver and auxiliary speaker
Dunlap Radio & TV Audio King Company Buckeye Electronics Dist., Inc, as shown below.

NG eacn SERLHOEELD e In the new system, the sum of tl
LONG BEACH OREGON e W 5 Su e
Kieruitf & Company NEW JERSEY PORTLAND tw . h 1 - li
150t Magnalia ATLANTIC CITY . Becls Eloetric Company wo stereo channels is used to ampli-
LOS ANGELES advo Electric Service Co. e age . .
Sasnnetiisonlc 452 North Albany Avenve 523:&0""9-“' Broadway tude modulat_o the carrier of a regular
inmlr'vgw.: %ouleurd campen co Cecil Farnes Company AM station in the conventional way.
820 West Olympic Boulevard 513 Cooper Streel ’ LI GEALI T The difference between the two chan-

LAl t MOUNTAINSIDE PENNSYLVANIA R
Kierulii & Company federated Purchaser, Inc. ALLENTOWN nels. in a band from 300 to 3000 cps, is

MARYSVILLE e L LA L DL used to frequency modulate the same
g:nal."?.lﬁag:;:'w Federated Purchaser, Inc. EASTON carrier simultaneously. Narrow-band

MERCED 114 Hudson Street Federated Purchaser, Inc. - - .

) $25 Northampton Street FM is used (*3 ke, deviation) so that
Dunlap Radio & TV NEW YORK EIADETEIR . ’ :
234 West 17th Street BELLEROSE Austin Electronics, Inc. no adjacent channel interference is

MODESTO Cross Island Electronics, Inc. 1421 Walnut Street’ yroduced
Ounlap Radio & TV 247-40 Jericho Turnpike Radio Electric Service Co, pro ’

419 10th Street BROOKLYN 701 Arch Street . When ordinary AM reccivers are

NATIONAL CITY Acme Electronics, Incorporaled Radio Electric Service Co N
Telrad Electronics 56 Willoughby Street 3412 Germaniown Avenve. used for this stereo system, they are
639 National FARMINGDALE Radio £ Service ¢ g = . f

027:5;%0 romrion g’"‘ ey DIIl_FIbulo‘rks. - Radio Electric Service Co. detuned in order to recover the two

' rporati Hempstead Turnpike -
124 N. Bénson FORESTIIILS WILLOW GROVE sterco channels by means of slope de
O)'((:’Iel’ﬂuf:'?& Company IBD!I\‘% Eoleclvonias. Iln:or:olated 29 York Road ) tection. By detuning one receiver

- ueens Bouleva .

o 8 E. Date Street HICKSVILLE LR above and the other receiver below the
Zack Elecronics e Brant oy R 114 Roosevelt Extension carrier. a matrixing or mixing effect
R R MINEOLA RHODE ISLAND applies onl eft-chan-

SACRAMENTO Arrow Electronics, Incorporated PROVIDENCE OCCUI‘.S that app y the |
P&I;g sag‘m&'TV 52§ Jeriche Turnpike Ag‘(;dhitonlc" Incorporated nel signal to the left speaker and the

nd Streef MT. VERNON 790 North Main Street - s .

SAN BERNARDINO Davis Radio Oistributing Co., Inc. e right-channel signal to the right
Kierulfl & Company 70 East Third Street BEAUMONT eake
390 South Mt. Vernon NEW YORK Sterling Radlo Products. Inc. Speaxer.

SAN DIEGO Arrow Electranics, Incorporated 1160 Laurel Street - A proposal for a test on-the-air
Telrad Electronics 65 Cortlandt Street BRYAN N N
3453 University Avenus Harvey Radio Company Sterling Radio Products, [nc» demonstration has been submitted to

s'éz‘;fg.‘éé‘.ﬂgﬁﬁf’ 10 w’::’:“::::m‘ A the FCC. When this authorization is
1422 Market Sireet . . 3 e

AT PPt ARl it Hillcrest Records, Inc. received, test programs will rﬁbe
zacKIT Corporation Southeastern Radio Supply Co. ous e conducted. —}0-—
513 State Street 1200 W. Morehead Street HsgunLoE'::uipmem Incorporatad =

STOCKTON GREENSBORO 3 : i
Dunlap Radio & TV Southeastern Radio Supply Co. Hém:,:’o.;lmd Street Block dlaqrum of AM stereo receiver.

T:L;:’LhAGMM Street FJ:OV‘E“'I"TEE‘:/gIIEIeE Street Sterting Radio Products, Inc, ANTENNA
Valley Sound Core. Somheulem Radic Supply Co, LJ:LGI:CK'"MY LTI

V:\!rl"ﬁzr;uu Boulevard Kf:;?gzsme Street Sterling Radla Products, Ins
Kierulif & Company Southeastern Radio Supely Co. 428 Atkinson Street
14511 Delano 408 N. Heritage Street ARLINGTO}YIRG'NI‘

VISALIA RALEIGH
Dunlap Radio & TV Southeastern Radio Supply Co. Key Electronics, Inc. CONVERTER
1725 Mooney Avenue 414 Hillsboro Street 126 South Wayne Street

DELAWARE OHIO SEATTL:"S“'"““" l

WILMINGTON CHILLICOTHE Seatlle Radio Supoly, I,

Radio Electric Service Co. Buckeye Eiectronics Dist., Inc. ’
Thrd & Tatnall Streets 565 North High St. « i s“'\’;:‘s:";"“"s'm IF
COLUMBUS

cocoa 'LORIDA Buckeye Electronics Oist., Inc,  MADISON AMPLIFIER
Thurow Distributors, Inc, 236-246 East Long Street Hi-Fi Corner
540 St. Johns Street DAYTON 401 State Street .

LA S gesponis. e
Thurow Distributors., tnc,

1800 Northwest 23rd Strest ?1'57.:%' érl-:e.e‘ M&\gﬁgx& FM AM
r «
LOUISIANA HAMILTON 4236 West Capiol Drive DETECTION DETECTION
Srepce. Inc, Netzow's

L‘;ff,,‘{f;;ﬁd,o Products, Inc. 14’5 Highland Avenue 2630 North Downer Avent@ -R L+R

1005 Cameron Street '
MARYLAND Careful selection of reliable qualified dealers is a slow
L S E L ——— process . . . so please bear with us if your area has nol ADDER SUBTRACTOR
738 South Salisbury Boulevard been covered. Thank you.
2L 2R
—
HE“TH cn“PAH? A Subsidiary fDa}ctrom. Inc.
Benton Harbor, Mich. [
1t aroor, i LEFT SPEAKER RIGNT SPEAKER
86 ELECTRONICS WORLD
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= 199< 19 ROHN

for ALL TV installation needs!

LOOK TO THE FOREMOST NAME

I THE COMPLETE LIME OF HOME TV,
AMATEUR AND COMMUNICATION
TOWERS, PLUS A COMPLETE LINE

OF IMSTALLATION NEEDS.

You'll find that the ROHN line is
complete. It gives yau better praducts

TOWERS —

‘ No. 25 1. romn no, Lo

25 tower 1s one of the finest -
ever designed . .. o full 33% ke
stronger and more durable
than “similar sized'’ towers.
This is achieved by amazing
zig-zag cross bracing design
combined with highest grade

steel and heavy-duty steel

sidesrail tubing. This superior
strength means that this tower
can ordinarily be installed selfs
supporting to 50 feet or guyed
to 200! It is truly the finest tow-
er of its kind for home televi-

sion reception.
i No. 6)

This ROHN tower features the
well-known "'magic triangle’’,
the cross-bracing construction

at a better price. Practically oll ROHN
products are available in the finest of fin-
ishes . . . hot-dipped galvanizing! Rely on
the dependable name for ALL your needs
—ROHN . .. today one of the largest
manufacturers of a complete line of this
type equipment.

L

P
Fold-over r.c no. 25,
as well as heavy-duty No. 40
communication tower, can be

converted inta fold-over'
towers for amateur use . . _ the
only tower of its kind. They let
you wark “‘en the ground!”

{ Communications

|
A
|h |

5

that is unegualled in strength
and durobility. Also ovailable
self-supporting, ar guyed to
obout 150 feet.

Complete communications catalog sent on request!

FIVE camplete lines of commu-
nication towers are available
to fulfill practically any need,
including o 130 foot true
heovy-duty communication
tower that is campletely self-
supporting ond guyed models
up to 600 feet!

ALLTHESE ROHN DESIGNED ITEMS

Telescoping masts—Unexcelled in design,
structure ond strength, with several exclu:
sive features! All popular sizes, heights and for easy shipping. Ideol in use —a ROHN

Roof towers —Available in 10, 5 and 3
foat heights. Most of them are collapsible

Tubing —Just what you want: &'’ exponded
end with 1%’ taper 1o form a selid locking
joint! High carbon steel. Availoble 5,

10

Bases —Wide voriety of roaf mount bases.
Speciol locking feature. Also avoilable is
cast aluminum roof mounts and many other

weights available. ‘brg-setler’. foot lengths, 114", 115’ diameter, 16 ond types.
18 gauge.

® o 8 & © & & & & 8 © ©° & » 8 & &6 o & & 0o 0 * o -
Get the full and complete catalog fl:om . ROHN manufacturing Company 0
your ROHN representative. 116 Limestone, Bellevve .

®  Peona, lllinois
®  Pleose send me hiterature on full line of ROHN products. °
. L] -
ROHN Manufacturing Company . .
. -
116 LIMESTONE, BELLEVUE o Mome =D .
PEORIA, ILLINOIS o Address -
& City Srare °
® 6 & & & % & % 8 5 & 5 5 5 6 s 0 0 & 0 o 0 o *
May, 1959 87
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in the permanent plastic container

Why settle for ordinary tape when
Sonoramic offers you so many ex-
clusive extras. By combining the
finest materials and processing
techniques with the highest
research and technicai skilis Sono-
ramic brings you a magnificent tape
that will brilliantly reproduce the to-
tal recordable frequency spectrum,

1. CASE: Shatterproof plastic contain.
er for permanent protection; stores any-
where on wall, bookcase or tabte for easy
access,

2. REEL: vssiot per-
mits jiffy self-threading.
Permanently imprinted
with Setection-Finder
and easy write.on
surface.

3. INDEXING: case
includes pressure sen-
sitive front and side
labels. Permits type-
written tabs of all
recordings.

Tape-time ruler indicates

FREE' footage and recording time.
8 Write Dept. NS
.j-r

FifsFEod CORPORATION,
Lodi, New Jersey

o Vs

"f

Hi-Fi-Audio

FISHER REMOTE CONTROL

Fisher Radio Corporation. 21-21 44th
Drive, Long Island City 1, N. Y. has
just released a new remote control
unit which permits stereo speaker
levels to be adjusted from anywhere in
the listening arca.

The Model RK-1 is designed to be
used with the company’s 400-C Master

Audio Control and consists of a con-
trol assembly, 30 feet of connecting
cable, and an adapter plug for connec-
tion to the main wunit. The adapter
plug is color-coded to simplify con-
nections.

The control assembly may be held in
ohe hand and its two control knobs
rotated with the thumb or index finger.
In operating position, the knob on the
left regulates the level in the speaker
to the left of the listener and the right
knob controls the volume of the speak-
cr on the right. Each control has a
range of from zero level to full volume
as set on the 400-C, permitting the
RK-1 control to be used to cut off the
volume completely on either channel.

The control is housed in an ivory
plastic case measuring 4" x 2%"x 114",

AIR-CORE INDUCTORS
C & M Coils, 3016 Holmes Avenue,
N. W., Huntsville, Alabama has an-
nounced the availability of a new line

of air-core inductors for crossover
networks which is being offered in 80
values in #17 wire and 52 values in
#16 wire.

All of the inductors are oven baked,
calibrated. and spaghetti applied to the
7” tinned leads. The units are then cot-

www.americanradiohistorv.com
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Ny~ “@% Product Review

ton wrapped, dipped in varnish, baked.
and rechecked. Inductors are supplied
with = 107/ tolerance.

The inductors available in No. 17
Formvar copper wire range in value
from .05 mhy. to 12 mhy. The No. 16
Formvar copper wire units have in-
ductances ranging from 3 to 20 mhy.

The company will forward a copy
of its brochure on request. Complete
electrical and physical spees are pro-
vided on each inductor.

UNITED AUDIO'S CHANGER

United Audio Products, 2024 E. 19th
Street, New York 3. N. Y. has entered
the changer field with a combination
prolessional 4-speed turntable and de-
luxe record changer.

The Dual-1006 will track and oper-
ate the automatic cycling mechanism
with as low as 2 grams stylus pressure.
The unit includes a built-in  direct-

reading pressure gauge to insure opti-

mum cartridge operation and long
record life.
The 5% -pound turntable is lami-

nated and concentrically girded to re-
tain dynamic balance and plano sur-
face. The powerful motor enables the
turntable to reach full speed within
'3 sccond from dead start. The motor
uses a new rigid equipoise suspension
principle which eliminates vertical
rumble,

A one-picce tonearm, employing a
lock-key snap-in cartridge holder and
double set of direct acting ball bear-
ings for both vertical and horizontal
axes, avoids multiple arm resonance
and minimizes cartridge vertical am-
plitude distortion. The new design of
the arm achieves perfect vertical and
lateral tracking at all times by main-
taining a constant 90-degrec relation-
ship between arm pivot axis and car-
tridge axis, according to the company.

The “sterco-mono” switch includes
a phase-cancelling feedback circuit
which removes vertieal noise signals
that result when monophonic records
are played with stereo cartridges.

The changer mechanism will operate
with any diameter record from 35" to
12" and intermixes ten records in any

ELECTRONICS WORLD
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HERE'S HOW 1T HAPPENS. Back emission from
overheated plate to filament brings about most rectifier
failures. The reverse current mounts . . . filament coating is
stripped . . . filament becomes overheated . . . soon burns out.

HERE'S HOW IT 1S ELIMINATED. Recognizing the
vulnerability of rectifiers to premature failures, CBS-
Hytron instituted a continuing program to get rid of them.
As a result, the 5U4GB, for example, has a new larger-
diameter plate that runs cooler. And the plate material is
non-emissive. A taller bulb also operates at lower tempera-
tures; permits depositing the getter inside cooler dome for

THE CBS FAMILY * CBS-HYTRON - CBS INTERNATIONAL - CBS LABORATORIES
CBS NEWS - CBS RADIO - CBS TELEVISION NETWORK - CBS TELEVISION
STATIONS - COLUMBIA RECORDS - LEADERS IN ELECTRONIC COMMUNICATIONS

May, 1959

Back emission

MAJOR CAUSE OF POWER RECTIFIER FAILURES

eliminated in S5U4GB

improved getter action. Additiona! features include: a firmly
anchored filament of purer tungsten . . . a ruggeder stem

. and improved high-vacuum techniques.

Results? Dynamic “blast™ tests brutally cycle the CBS-
Hytron 5U4GB between 6.8 and 4 volts with 800 volts plate
potential. Yet back emission is less than one microampere.
HERE'S WHAT IT MEANS TO vOuU. Virtually elimi-
nated callbacks for the 5U4GB put more money into your
pocket. Prove it. Demand the CBS-Hytron 5U4GB. Insist
on the premium quality at regular prices that is yours in all
CBS-Hytron tubes.

®
CBS-HYTRON, Danvers, Massachusetts

A Division of Columbla Broadcasting System, Inc.

wwWwW americanradiohistorvy com
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TUBE PROBLEM:

An amplifier
manufacturer was
plagued by noise,
microphonics and hum
that developed in the
high gain stages of his
amplifiers. Sonotone
engineers were
consulted on the
problem,

SONOTONE
SOLVES IT:

Soenotone engineers
discovered that thev
could correct all three
complaints by
redesigning just one
tube

RESULTS:

The heater element
was changed to a coil
heater, climinating
the hum. And rigid
controls on the mount
structure and
processing reduced
microphonics and
noise. This resuited in
the Sonotone reliable
type 7025, It’s now
available for initial
equipment and
replacement purposes.

Let Sonotone help
solve vour tube
problem, too.

Sonotone.
e e

Leading makers of tine ceramic cartridges, speakers, micro.
phenes, lape heads, electron tubes.

In Ganada, ¢ontact Atlas Radio Corp.. Ltd., Toronto

90

sequence.

In addition, an ‘‘elevator
action” changer spindle design pre-
serves record centers and grooves by
separating the bottom-most record
from the stack to an interim position
hefore its travel to the turntable.

Detailed literature on the *“Dual-
1006" is available on request. Address
your letters to Desk 6 at the previously
mentioned address.

STEREOPHONES
Koss Imcorporuted, 2227 North 31st
St., Milwaukee 8 Wis. has just re-
lecased its Model SP-3 “Stereophones”
a specially  constructed headset
which permits the reception of two-
channel sound with complete privacy.
The headset covers the full fre-
quency range of 30 to 15.000 cps by
means of 3% -inch dynamic reproducers

incorporated in each earphone. Since
the “‘Stercophones” have an impedance
of 4 ohms they can be connected di-
rectly across the amplifier's output or
speaker's voice coil and thus no extra

| wiring within the amplifier is required.

Adapters are also available for 600-
and 10,000-ohm impedances, permitting
the units to be used for monitoring
purposes. The units come complete
with 8 feet of cable and a plug. Local
high-fidelity equipment dealers and
electronic parts jobbers are handling
this new item.

ERIE CERAMIC CARTRIDGE

Erie Technical Ceramic Dirvision,
State College, Penn. has just released
a single-ceramic-element stereo car-
tridge which is the produet of several
years of development.

The new unit offers a dynamically
balanced single ceramic element in

which both channel outputs are devel-
oped- -making them inherently equal.
Freedom from resonance peaks is ob-
tained through oil damping.

www.americanradiohistorv.com

Marketed under the tradename “ST-
ERIE-O.” the new cartridge is avail-
able for immediate delivery. The Mod-
el 1304 cartridge has .7 mil diamond
and 3 mil sapphire styli while the Mod-
el 1303 has dual sapphires. These mod-
cls are supplied in kit form, including
a 2-foot length of shielded cable and
necessary hardware for conversion.

Scparation is 20 db over the full
audio frequency range. Response is 20
to 16,000 cps with output voltage .3 volt
r.m.s, at 1000 cps. each channel. Com-
pliance is 3x10" cm/dyne, vertical
and lateral. Recommended load is 2
megohms and recommended tracking
pressure is 3-6 grams. The unit is com-
pletely compatible. Mounting dimen-
sions are EIA standard 7" and 1.
centers.

Further details on these new car-
tridges are available from the firm's
authorized distributors.

EICO 14-WATT AMPLIFIER

Electronic Instrument Co., Ince.,
33-00 Northern Blvd., Long Island City
1. N. Y. has announced the availability
of a 14-watt high-fidelity power am-
plifier which has been designated as
the HF-14.

The new unit has a Williamson-type
circuit and a push-pull ELR! output
stage. A standard octal socket is pro-
vided for powering the IHF63A and
HF61A preamps.

The unit is rated at 14 watts con-
tinuous, 28 watts peak. Frequency re-
sponse is 153 to 100,000 cps =.5 db at 1

watt and =15 db from 15 to 125,000
cps. At 14 watts the response is 25 to
25,000 cps =.5 db and =1.5 db from 20
to 60,000 cps.

Speaker connections are provided
for 4-, 8-, or 16-ohm voice-coils. The
unit draws 635 watts at 117 volts a.c.
The entire amplifier measures 3% "7 X
12" x 4"”. It is available both in Kkit
and factory wired versions. An en-
closure (E-6) is available at extra cost.

TAPE DECK HOUSINGS

Viking of Minneupolis, Inc.. 9600
Aldrich Avenue South, Minneapolis 20.
Minn. has recently released two furni-
ture cabinets for housing its 75 and 8
Scries tape decks and related tape sys-
tem components,

The W3SX cabinet will accommodate
cither a 75 or 83 tape deck, together
with a single recording amplifier or two
playback preamps. Designed for table
or shelf mounting, the enclosure can
serve as a tape center for the music
system.

For the stereo system, the W4SX
cabinet will house a 75 or 83 tape deck
and two vertically mounted recording
amplifiers. A bottom panel (below the

ELECTRONICS WORLD
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tape deck) is removable for custom in-
stallation of a power amplifier or mixer
controls.

Full details on these new units are
included in the firm's accessory cata-
logue, Form 692, which is available
from the manufacturer on request.

G-E SPEAKER ENCLOSURE

General Electric Company, West
Genesee St.,. Auburn, N. Y. has an-
nounced the re-
lease of a new
5-cubic-foot “dis-
tributed port”
12-inch speaker
enclosure, the
“Stereo Classic”
EN-50.

The cnclosure
is proportioned
for minimum
width and its
height is compatible with the firm's
EQ-1-series cquipment cahinet. It has
a recessed matching wood base and is
available in mahogany. blonde oak,
cherry., and walnut genuine wood
veneer finishes.

With a high-quality 12" coaxial or
biaxial speaker. the EN-50 series has
more than double the low-frequency
power output capability (up to 4 db)
of closed type cnclosures, according to
the company. Its response is clean
down to 35 cycles.

The cenclosure featurcs an optional
front panel tweeter mount opening,
with removahle cover plate, for tweet-
ers of 4-inches o.d. or less. The larger
front panel opening accommodates all
makes of 12" speakers. The seven
“distrihuted port” openings are in the
rear panel.

Further information on this new
series of enclosures is available from
the company on request.

MULTIPLE SPEAKER SWITCH

Olson Radio Warehouse, 260 S. Forge
St.. Akron, Ohio has added the SW-130
multiple-speaker selector switch to its
line of audio accessories.

The new unit enables the user to
connect and control up to six remote
speakers without affecting impedance
match at the sound source, The switch
is designed for use with either 4- or 8-
ohm speakers.

The device features simplified slide-
type switches with six 4-ohm, 2-watt
resistors and six 8-ohm, 2-watt resist-
ors and easy-to-follow wiring instruc-
tions, The switches are mounted on a
brushed brass panel suitable for cus-
tom mounting on hi-fi or p.a. control
panels. The panel size is 333"x215".

"CROWN" STANDARDS UPPED

International Radio & Electronics
Corporation, Elkhart, Ind. has an-
nounced that guaranteed standards
have been raised on its 1959 “Crown
Stereo X" tape recorder.

The new unit has two-track or four-
track heads, is of all-aluminum con-
struction, offers three speeds (15, 71z,
3% ips) has three motors and provides

(Continued on page 94)
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Are you a recording engineer?

"No, I'm a plumber

...but | know good recording tape”

AUD!OTAPE, the thinking recordist’s tape, gives you the full, rich
reproduction so satisfying to the happy audiophile — be he doctor,
lawyer or Indian chief. Because behind every reel of Audiotape are
two decades of research and development in sound recording.

When you buy a reel of Audiotape you're getting the tape that’s
the professionals’ choice. Why? For example, the machines that coat
the oxides onto the base material are unique in this field — designed
and built by Audio engineers who couldn’t find commercial machines
that met their rigid specifications. Then there’s the C-slot reel — the
fastest-threading reel ever developed. For that matter, there’s the
oxide itself — blended and combined with a special binder that elim-
inates oxide rub-off.

There are many more reasons why the professionals insist on
Audiotape. They know that there is only one quality of Audiotape.
And this single top quality standard is maintained throughout each
reel, and from reel to reel — for all eight types
of Audiotape. That’s what makes
Audiotape the world’s finest magnetic
recording tape. For recording engineers,
doctors, garbage men, investment brokers,
sculptors . .. and plumbers!

Manufactured by AUDIO DEVICES, INC.
444 Madison Ave., New York 22, New York
Offices in Hoflywood & Chicago

THADE MANK
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Cnew JemighE-ferk

A PRODUCT OF ALLIED RADIO

never before such performance...such styling at so low a price...

Prat (3l

tremendous value at only

only $4.45 down

SAVE UP TO 50% ... COMPARABLE IN
EVERY WAY TO WIRED AMPLIFIERS
COSTING TWICE AS MUCH

Inciudes two built-in preamplifiers
for magnetic cartridges...

Single selector swilch for instant
choice of desired operalion...

Separale bass and treble controls
with boost and altenuation...

Cancentric volume control adjusts
balance on each channe/—
plus overall volume...

DC on all preamp filaments
for hum-free operation...

Dual push-pull output circuitry for
smooth, clear high-fidelity culput...

/

order from

TmesLe

knight-kit 20-watt stereo hi-fi amplifier

Newest complete stereo high-fidelity amplificr at an amnazing low $44.50—the
most sensational value ever offered in a stereo amplifier kit. It's a pleasure to
assemble. It’s a truly fine instrument—the worthy heart of the finest stereo hi-fi
music system. Ideal for use with newest sterco records or siereo radio broadcasts.
Delivers 10 watts per channel into cach of two speaker systems for 20 watts of
stereo—or 20 watts into one or mwore speakers for monaural use. Includes two
fully integrated built-in preamps to accommodale magnetic cartridges. Single
switch selects phono, tuner or auxiliary stereo inputs, plus stereo reverse on each;
also switches monaural input to both amplifier channels. Has separate bass and
treble controls with both boost and aticnuation for complete control of tonal
color. Special cluich-type concentric volume control permits individual channel
balance adjustment, plus overall volume control. REAA cqualized for stereo
discs. Has four pairs of stereo inputs: magnetic cartridge, ceramic cartridge,
tuner and auxiliary. With switched AC accessory outlet for added convenience.
Response is 20-20,000 cps, £ 1.5 db. Hum and noise, betier than 85 db below
full output. Distortion less than 113 %. Simple point-to-point wiring lor easy
assembly —even without previous electronic experience. Custom cabinet attrac-
tively finished in French gray; aluminum front panel with ebony trim; 434 x 1344
% 9. With case, tubes, all parts, wircs, solder and instructions. Shpg. wt., 27 Ibs.

Model Y-773. Knight-Kit 20-Watt Stereo | Ii-Fi Amplifier Kit. Netonly $4450
Easy Terms: Only §4.45 Down

L *

the world’s largest electronic supply house
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enjoy building the very best

0000

VT

=
=

S
g

[

only knight-kits have

Nasght Kit Resistory
.

for easiest building...no previous

electronic experience needed

Exclusive in all Knight-Kits, “convenience
engineering” means special attention to every
detail: resistors are carded and numbered for
case of sclection. .. all parts and hardware

are packaged in clear plastic bags for easy
identification. .. wire is precut, stripped

and color-coded to save time. Finally,
Knight-Kits are world-famous for
their step-by-step instructions
and wall-sized picture diagrams
—assembly is a marvel of
simplicity. Your final reward ;s
is proud enjoyment of the - y - b -
superior performance e s,

designed into your J:‘ [—
Knight-Kit. sy

Face a ¥nob on ©

. X ~

38 years of experience in electronic kit gesign

see over 50 other fine
knight-Kits in the 1959
Allied Catalog...send for it

sssesesans

.

Stereo Deluxe Preamp
60-Watt Stereo Amplifier
Stereo Control

30-Watt Amplifier
25-Watt Basic Amplifier
18-Watt Amplifier
12-Watt Amplifier
FM-AM Tuner

FM Tuner

Hi-Fi Preamp

Speaker Systems, etc.

‘*Span-Master" 4-Band
Receiver
"Space-Spanner'’ Receiver
“*Ranger'’ Radio
Clock-Radio
Radlo-Intercom
“Ocean Hopper' Radio
5-Transistor Portable
2-Transistor Pocket Radio
t-Transistor Radio
Electronic Lab Kits
Photoelectronic System,
and many others

Communications Receiver
50-Watt Transmitter
Self-Powered VFO

100 k¢ Crystal Callbrator
RF “Z" Bridge

Code Practice Osciflator

VTVM

VOM's

Tube Checkers
Oscilloscopes

RF Signal Generator
Signal Tracer
Audio Generator
Sweep Generator
Capacity Checker
R/C Tester
Transistor Checker
Flyback Checker
Battery Eliminator
Sub Boxes, etc.

XE N Y XN

WWW.americanradiohistorv.com

[ -
4 ° .
& s .
ﬁ ' 452-page 1959
5 ALLIED CATALOG
’ Send for this value-packed
catalog featuring the
E - complete KNIGHT-KIT line,
0= as well as the world's
largest stocks of everylhing
’ - in Electronics. Write today
¢ for this leading, money-
; Al.tllug._ﬂ_f_ﬂ‘_l_o saving Buying Guide,
- = rocs - pmtaty
r- = Jm GER R Em GR-ND B U5 G5 G W WS 0
i ALLIED RADIO CORP., Dept. 155-E9
I 100 N. Western Ave., Chicago BO, Il
: ] Ship me Model Y-773 20-Watt Stereo Hi-Fi Amplifier.
| $ . _enclosed
i [J Send FREE ALLIED 1959 Catalog.
1
| Name
i Address.
]
I city Zone State
]
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I‘ HIGHER POWER,

1 LOWER DISTORTION,
[ ] EXTRA LONG LIFE!
1
1
L

B Elements built
’ and aligned to closest
2 engineering tolerance.
[] 8 Mounts vertically,
] horizontally. angularly.
I =32 watts output in ultra
: linear circuit with less than
1 206 total harmonie distortion
i without feedback
I ® 50 watts ocutput in class AB
: B Control grid of extra heavy
1
i
1
(]
i
L}
N
1
b )

L 4
P Y

copper rods for rigidity,

alignment of clements and

superior heat dissipation.

B Qversize glass envelope.

B Operates at higher

working voltages

® Unconditionally /

Y guaranteed.

L

- MADE 87
§ GENERAL ELECTRIC
4 €0, L0
' OF £NOLAND,

L)
selected by Leak, >~y ,
Heathkit, Dynaco e
and other .
leading manufacturers.

INSIST OM THE ORIGINAL KTEE BY

BRITISH |MDUSTRIES CORP., PORT WASHINGTON, N. 'l'+ DEPT. XE19

From the pioneer in ceramics for electronics

SIFERIER

the new single
ceramic element
Stereophonic
cartridge

DYNAMIC BALANCING MAKES THE DIFFERENCE

DYNAMIC BALANCING during manufacture provides full stereo repro-
duction. SINGLE ELEMENT DESIGN offers balanced outputs; excellent
separation of 20 db over full audio-frequency range, with equal outputs
from both channels. Compatible with stereo and monophonic discs.

SPECIFICATIONS
RESPONSE: 20 to 16,000 cps. OUTPUT VOLTAGE: 0.5 vrms at 1 KC each channel. COMPLIANCE:
3 x 10% cm/dyne, vertical & lateral. RECOMMENDED LOAD: 2 megohms. RECOMMENDED
TRACKING PRESSURE: 5-6 grams. CHANNEL SEPARATION: 20 db. STYLHN: Dual ftip; 0.7 mil dia-
mond or sapphire, and 3 mil sapphire. MOUNTING DIMENSIONS: EIA Standard 7" & V2 " centers.

For additional information, see your Authorized ERIE Distributor

ERIE RESIEBSTOR C-ﬂF!PﬂHATIﬂH

MAIN OFFICES: ERIE. PA, U5 &

www.americanradiohistorv.com

four mike inputs. At 13 ips, frequency
response is 30 to 30,000 cps +2db with
flutter and wow .06% and noise ratio
57db; at 7.5 ips the figures are 20-
20,000 cps =2 db, .08% and 54 db:
while at 3.75 ips response is from 20 to
11,000 cps 3 db, 8%, and 51 db.

Write the manufacturer direct for
complete specifications on this sterco
recorder.

AUDIO CATALOGUES

TUNER MEASUREMENTS

The Institute of High Fidelity Manu-
facturers, 125 E. 23rd Street, New
York. N. Y. has just released copies of
its “Standard Methods of Measurement
for Tuners” which is deseribed as the
first in a comprehensive program of
measurement standards for component
hi-fi equipment.

Prepared by the Institute’s Stand-
ard Committee in booklet form, the
standard defines FM and AM terms,
operating conditions, requirements and
characteristics of testing apparatus,
FM and AM test procedures, and test
procedures for AM-FM tuners.

The Subcommittee on Tuners was
chairmanned by Daniel von Reckling-
hausen of H. H, Scott. Inc.

Copies of the standard are available
from the Institute at a $1.00 a copy.

"STEREO SIMPLIFIED"

The high-fidelity stereophonic repro-
duction of music in the home is clearly
explained in the new hooklet “Stereo
Simplified” just released by Sonofone
Corporation of Elmsford, N. Y.

The booklet explains, in layman's
language, the entire process of sterco
recording and reproduction. It is de-
signed to help those who are interested
in purchasing new stereo ecquipment
as well as music lovers planning to con-
vert present monophonic sets.

The company’s hi-fi dealers will sup-
ply copies of this booklet without
charge upon request.

"STEREO AND YOU™

Pilot Rudio Corporation, 37-50 36th
Street, Long Island City 1, N. Y. has
just published a new booklet entitled
“Stereo and You" which is available
for the asking.

In this publication the company has
endeavored to answer the questions
that dealers and the public have been
confronted with since the introduction
of stereophonic sound.

BROCHURE ON STEREO

The Consumer Products Division of
Hoffmun Electronic Corporation, 3761
S. Hill St,, LLos Angeles 7, Calif. is offer-
ing a four-page, illustrated brochure
on stereophonic hi-fi.

The two-color booklet also offers
cabinet design and technical informa-
tion on the firm's 1959 line of stereo
consoles and companion stereo speaker/
amplifiers.

Those wishing a copy of this new
booklet, *“Stereo-Fi,”” should address
their requests to Dept. K of the com-

pany. —Bo—
ELECTRONICS WORLD
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SOUND
ON TAPE

By BERT WHYTE

APE news from the West Coast Hi-Fi

Shows is pretty much along the lines
of the previews I gave you tast month.
Most of the items I listed made their
appearance, with one notable excep-
tion . . . and this could bhe said to have
more or less sounded the kevnote of the
shows as far as tape was concerned. In
other words, the 3% ips, 4-channel car-
tridge machines and tapes in this for-
mat were, for all practical purposes,
out of the picture. The anatomy of this
debacle is very complicated and. to be
quite candid. very “political” and 1
cannot go into it at this time. Suffice it
to say that unless there are some dras-
tic revisions in the thinking of certain
companics, the cartridge concept is a
long way from commercial realization.
It will ultimately come about and un-
doubtedly it will have its place in the
market, but T question whether it will
cver loom very large as an item for the
genuine quality conscious tape cnthusi-
ast. .

As a long range prediction, I would
say that with the application of new
materials and techniques. the 3% ips
cartridge concept might be competitive
in quality with thc stereo disc and
might {ill the nceds of a large segment
of the tape market. For the *“all-out”
hi-fi quality tapc boys, the ultimate
goal will be the practical development
of true 3-channel sterco. As even now
the two-channel sterco tape and dise
market is leading engineers into new
avenues of experiment with the need
for miniaturization of high-quality
playback equipment, this will eventuai-
ly furnish the background for three-
channcl sterco systems of reasonable
size and cost. Such systems are not in
the cards for the immediate future.

But in the long interim (and it may
take years) before this tape Nirvana is
achieved, there must be a reasonable
and practical system of high-quality
tape reproduction. Obviously to achieve
widespread commercial success this
system must be demonstrably superior
to stereo disc and, of course, must be
reasonably competitive in cost. To my
thinking this means something on the
order of reel-type 7% ips, 4-channcl
stereco tape.

As reported to you last month there
have been some stirrings of interest in
this concept and if enough people get
behind this idea, the tape industry may
have found its “Operation Bootstrap.”
Whether this or some other practical
alternative is advanced, I think I can
safely say that by the time the Fall
~i-fi shows arrive, the tape bhusiness
will have finally drifted out of the disc

May, 1959

DIMENSIONS:
(8" system without base]:
133" high, 183"

STYLES AVAILABLE:
Three matching decors:
contemporary,
traditional, provincial.

FINISHES AVAILABLE:

Mahogany, walnut, oak.

BREAKTHROUGH

IN ACOUSTICAL DESIGN
BY STROMBERG-CARLSON

Stromberg-Carlson announces a rev-
olution in speaker system design!

The world-famous Acoustical Lab-
yrinth®—long acclaimed for its peer-
less performance—is now available
in small, compact systems! You get
the cleanest, identifiable bass re-
sponse—in shelf-size systems for 8",
127, 15" speakers.

Identification of sound in all fre-
quencies is directly related to tran-
sient response. Now STROMBERG-
CARLSON HAS BROKEN THROUGH
transient response limitations at low
frequencies. How? WITH OUR ACOUS-
TICAL LABYRINTH QUARTER-WAVE-
LENGTH DUCT.

The result: new superiority of
response!

The phenomenal performance of
these new Stromberg-Carlson speak-
er systems is matched by their versa-
tility. They are available with or
without base. You mount them on
shelf or table . .. on end or on the
side—IN ANY WAY AND IN ANY LOCA-
TION YOU CHOOSE!

The new systems are available as
(1) complete, factory-wired systems
with speakers mounted; (2) as as-
sembled labyrinths; (3) as unas-
sembled labyrinth kits.

Ask your dealer for a demonstra-
tion now. He's in the Yellow Pages.

“There is nothing finer than a Stromberg-Carlson”

STROMBERG-CARLSON

A DIVISION OF GENERAL DYNAMICS CORPORATION
1477 N. GOODMAN STREET * ROCHESTER 3, N. Y.

www.americanradiohistorv.com
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MAGNETIC TAPE
RECORDING HEADS

® FOR DIRECT
REPLACEMENT

® FOR UP-GRADING
EQUIPMENT

@ FOR STEREO
CONVERSION

i

LEADING SUPPLIER TO THE TAPE RECORDER INDUSTRY

Now replacement heads are available
from the biggest supplier to lape recorder
manvufaciurers . . . heads for most makes
ond models . . . the finest components for
every replacement or conversion job.
Erase, record and 4-trock stereo ... com-
plete specifications to help you cash in
on the demand for tope recorder service.

FREE...BOOKLET
ON 4-TRACK STEREO

_USE COUPON

o
£ o
g

MICHIGAN MAGNETICS, INC.
DISTRIBUTOR DIVISION

203 N. Wabash Avenue
Chicage 1, Il

1
I )
1 I
| )
I Please rush me informotion on 4-trock stereo . . . )
I aiso details on heads for direct replacement and !
1 up-groding. i
| 3t omo Service Dealer ] | om o Hi Fi Deoles |
I 31 own o Recorder {3 t am o Ports Jobber 1
i |
! i
= t

i
{ ]

NAME

ADDRESS.

doldrums and will be scudding smartly
before the “trade winds.”

BRAHMS

bOUBLE CONCERTO FOR VEIOLIN

AND CELLO
David Oistrakh, violinist and Picrre
Fournicr, cetlist with Philharmonie Or.
chestra conducted by Aleeo Galliera.
Angel Steveo ST6001. Price $11.935.

Well, I managed to serounge an
Angel tape and 1 can tell those of you
who may be interested in Angel tapes
that the amount brought into this
country is quite limited and you have
to hunt in the shops of tape specialists
or check with some of the mail-order
houses to find them.

I have found the quality of the Angel
tapes 1 have heard so far to be quite
variable. As you probably know they
utilize the *“M/S" stereo recording
technique (I have explained it in these
pages before) and 1 have come to the
conelusion that the results to be had
from it depend to a great extent on the
type of music that is recorded. As a
genceral observation, these tapes exhibit
far less directionality and more “middle
fill” than tapes made to our 3-channel
specification. Accordingly, in works of
large dimensions and large orchestra-
tions, the M/S works out fairly well.
In scores with leaner orchestration
where instrumental separation and di-
rectionality is important to the proper
delineation of the music, it seems to
miss its mark.

This “Double Concerto’ of Brahms is
a case in point . . . the superb cello
playing of Fournier can be fairly well
positioned in the right channel and the
fabulous Oistrakh violin occupies the
“middle” channel, but both are subject
to ‘‘wandering,” especially the violin
which pops up in the left channel oc-
casionally. Beyond this, the over-all
sound is extremely diffuse, with an ap-
parent lack of energy in the left chan-
nel. In other words, directionality in
this tape is definitely limited and 1
don’t think this will appeal to Amecri-
can tastes.

The tape was unusually quict, but
I am afraid that this was accomplished
at the expense of the top end as it
seems to be lacking in any appreciable
high frequencies. Nor do bass frequen-
cies extend very far down. Add to this
a recording perspective well away from
the orchestra which, with the rever-
berent acousties, adds to the “form-
lessness” of the sound. Its very lack of
solid contours lends an unobtrusiveness
which may appeal to some, but hardly
endear it to the sound enthusiast. It is
really a shame for herec is a much-
needed addition to the sterco tape
repertoire and the performances of
Qistrakh and Fournier arc breathtak-
ingly beautiful.

RACHMANINOFF
PIANO CONCERTO #1
Byron Janis, pianist with Chicago Sym-
phony Orchestra conducted by Fritz
Reiner. Vietor CCS65. Price $10.935.
This was one of the last Victor tape
releases before the drought set in and
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somchow it got tucked away on my
shelves where I just the other day
found it! Janis is making somcething of
a name for himself as an interpreter of
Rachmaninoff and in this recording he
gives a very good account of his talents
in a reading that compares favorably
with Rachmaninoff’'s own,

The sound has all of the stereo vir-
tues and the plus of Chicago's Or-
chestra Hall acousties for fine depth
perspective. A good recording, but 1
wouldn’t say one of the very best from
Vietor. But evidently the company
thinks otherwise, as this was one of the
tapes with which it did a great deal
of the carly experimenting with the
stereo discs and many copices ol it were
given to people as a demonstration of
the potentialities of the stereo dises. I
might add that on subsequent compari-
son, the disc ran a very poor second to
the tape. Perhaps the dise has been
recut now in the light of more reeent
expericnce and fares a good deal bet-
ter, but being admittedly prejudiced,
I'd still place my dough on the tape!

BEETHOVEN

PIANO CONCERTO NO. 3

(“EMPEROR”)

Jaecob Lateiner, pianist with Vienna State
Opera Orchestra conducted by Armandoe
Aliberti. Westminster Sterco SWB9010.
Price 814,95,

Here is a sterco tape that should
enjoy a brisk sale. This is excellently
done on all counts. Lateiner may not
have quite the refinement of Rubcen-
stein in his version, but this is first-rate
playing with a very lovely tone produc-
tion.

Soundwise this is a dandy, with finc
balance between piano and orchestra.
The piano is in “ghost” middle . .
and stays put, and the orchestra is well
distributed left, middle, and right with
excellent directivity making for good
instrumental separation, Over-all
sound is very clean and spacious. High-
ly recommended. —{30—

NOVICE COURSE POPULAR
LLIED RADIO'S *Novice Code and

Theory Course” for beginning radio
hams has drawn a record enrollment in
its just-completed Winter session,

A total of 110 students registered for
the 14-weeh Winter course—an inerease
of 30 over the Fall class. According to
the company, this is believed to be the
largest Noviee course enrollinent in the
country.

Classes are held in the company’s
cafeteria Monday evenings from 7 to 9.
The course is offered free and the firm
supplies telegraph  keys, headphones,
and paper. Tapes and records are used
to broadeast the code and students have
ing difficulty can avail themselves of
personalized instruction. At the end of
the l4-week course most students have
a receiving speed of 8 wpm—3 wpm
faster than required for the Noviee hi-

cense exam.
Basic radio theory is given, covering
the questions on the Noviee  exam.

George Bereos, WIWOV, and Joe Huff-
man, WIBHD, both of Allied are the
instructors, 'FThe elass shows an amazing
record of 60% successful FCC exams on
the first try. -

ELECTRONICS WORLD
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. . . for the matador — it comes
when he can no longer play at the
game of bravery, but must at last
face up to the supreme test of his
courage and greatness — when he
must conquer or be conquered.

. .. for the turntable or changer —
it comes when the stylus deseends
to the groove of a stereo record, to
track as never before required . . .
verlically as well as laterally, with
lighter pressure, grealer accuracy,
less distortion and far more sen-
sitivity —when the operation must
be silent, smooth and flawless to
permit the music to emerge with
clarity, purity and distinetion.

Shorn of pretension and mere

The DUAL-1006

Juan Montero, matador.

From BULLFIGHT, by permiasion of
Simon and Schuster, Publishers.
Copyright ® 1958 by Peter Buckley.

paper claims, every brand, every
product of old must now face up
to the new challenge wrought by
stereophonic sound. Regardless of
past laurels, it is today’s perform-
ance that counts,

The United Audio DUAL-1006
. . . totally new, significantly dif-
ferent . . . is the only combination
professional turntable and deluxe
changer created for uncompro-
mised stereo and monophonic
reproduetion.

We invile you to visit your author-
ized United Audio dealer . . . to
submit the DUAL-1006 to the most
demanding of tests . . . to sec and
hear it in its “moment of truth.”

combination professional turntable [ deluxe changer for uncompromised stereo and mono reproduction

Actually tracks and operates auto-
matically or manually with only 2
grams stylus pressure.

Choice of heavy, large diameter
turntables* — new |aminated con-
centrically.girded design retains
dynamic balance and plano surface.

Rigid equipoise motor pension
principle eliminates vertical rumble.

Built-in direct reading stylus pres-
sure/tracking force gauge.

Totally new design one-piece tone-
arm — provides perfect vertical and
lateral tracking — no multiple arm
resonance or cartridge vertical am-
plitude distortion.

Truly freefloating tonearm — wnique
clutch disengagement for complete
freedom.

Multiple transmission motor drive
uses individual gears for each speed
-~ automatic disengagement makes
‘‘flat spot thumping' impossible.

*315 b, standard; 5Y; Ib. optional at small extra cost.

May, 1959

Stereo-mono switch has phase-can-
celling feedback circuit to remove
vertical noise signal from mono rec-
ords played with stereo cartridge.

Obsoléscence-proof intermix for
present or future record sizes.

Elevator action changer spindle safe-
guards record grooves and centers.

True manual (or automatic) single
play — permits setting tonearm on
rotating or motionless turntable.

www.americanradiohistorv.com
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Desk 3 202-4 East 19th St., New York 3, N. Y,
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SUPERIOR'S NEW MODEL 77

VAGUUM TUBE VOLTMETER

WITH NEW 6’ FULL-VIEW METER

Compare it to any peak-to-peak V. T, V. M, made
by any other manufacturer at any price!

+ Uses new improved SICO printed circuitry.
» Employs a 12AUT as D.C. amplifier and
two 9006's as peak-to-peak voltage rectifiers
to assure maximum stabillty ¢ Meter is iso-
lated from the measuring circult by a bal-
anced push-pull amplifier. ¢ Uses selected
19 zero temperature coefficient resistors as
multipliers.

AS A DC VOLTMETER: The Model 77 Is in-
dispensable in Hi-Fi Amplifier servicing and
a must for Black and White and color TV
Recetver servicing where circuit loading can-
not e tolerated.

AS AN ELECTRONIC OHMMETER: Be.
cause of its wide range of measurement
leaky capacitors show up glaringly. Be-
cause of its sensitivity and low loading.
intermittents are easily found, isolated
and repaired.

AS AN AC VOLTMETER:
Measures RMS value if sine
wave, and peak-to-peak value
if complex wave. Pedestal volt-
agesthatdetermine the "'black’”
levzl in TV receivers are easily
read.

SPECIFICATIONS
e DC \'OL'I'S—O to 3/!5/':5/150/300/750/! 508

voits at u
YOLTS (RMB) —0 to 3/]5/15/150 300/750/
1.500 volts. ¢+ AC VOLTS (Peak t0 Peak) —

!/40/200/100/800/2.000 volts, o ELEC‘I‘RONIC
OHMMETER — 0 to 1,000 ohms/10.000 ohms/
100,000 ohms/l melohm/lo meégohms /100
o DECIBELS -10

Comes compiete with operating
instructions, probe leads, and

<+ 58 db, Allblsedonud
steamlined carrying case. Op-

into a 500 ohm line (1. 737) 0 ZEIIO C!NTIB
METER — Por discriminator al gln ull
scale range of 0 t0 1.5/7.5/37. 5/ 5/150/315/750
volts at 11 megoh nput r

SUPERIOR’S NEW MODEL TV-50A

GENOMETER

7 Signal Generators in One!

R. F. SIGNAL GENERATOR: 100 Kilo-
cycles to 60 Megacycles on fundamen-
tais and from 60 Megacyeles to 180
Megacycles on powerful harmonics.
VARIABLE AUDIO FREQUENCY
GENERATOR: Prevides a variable 300
cycle {0 20,000 cycle peaked wave audlo
signal.

MARKER GENERATOR: The {follow-
;g markers are provided: 189 Kc.;
62.5 Ke., Kc., 800 Kc., 1000 Kc.,
1400 Kc., 1600 Kec., 2000 Kc., 2500 Kc.,
3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc.,
(3579 Kc. is the color burst frequency.)

The Model TV-50A comes c:mple!e with shielded luds and

operating instructions. On

¥ R.F. Signal Generator for A.M.
¥ R.F. Signal Generator for F.M.
|+ Audio Frequency Generator
14 Marker Generator
|1# Bar Generator
% 1”7 Color Dot Pottern Generator

: | ¥ Cross Hatch Generator

This Versatile All-Inclusiva GEN.
ERATOR Provides ALL the Outpuis
for Servicing:

® A.M. RADIO @ F.M. RADIO ¢ AMPLIFIERS

@ BLACK AND WHITE TV ¢ COLOR TV

BAR GENERATOR: Pattern consists
of 4 to 16 horizontal bars or 7 to 20
vertical bars.

DOT PATTERN GENERATOR (FOR
COLOR TV): The Dot Pattern pro-
jected en any color TV Recelver tube
by the Model TV-50A will enable you
to adjust for proper coler convergence.
CROSS HATCH GENERATOR: The
pattern consists of non-shifting horl-
zontal and vertical lines interlaced to
provide a stable ¢ross-hatch effect.

<47

erates on 110-129 s4250
SUPERIOR'S NEW MODEL 80

20,000 ALLMETER

THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS

THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES:

» 6 INCH FULL-VIEW METER provides
large easy- m-rud calibrations No squint-
ing or guessing when You use Model 80.

» MIRRORED sCAl.E permits fine accu-
Tate meuurements where {ractional read-
ings are import:

» CAPACITY RANGES permit you to ac-
curately measure all condensers from
.00025 MFD to 30 MFD in addition to the
standard vnlt current, resistance and
decibel rang

»* HANDSOME SADDI.E STITCHED CAR-
RYING CASE included with Model 80
Allmeter at no extra charge enables You
to use this flne Instrument on outside
calls as well as on the bench In your shop.

SPECIFICATIONS:
7 D.C. YOLTAGE RANGES
(At a sensitivity of 20,000 Ohms per

Volt)
0 to 15/75/150/800/7505/1500/7500\7013
6 A.C. VOLTAGE
(vAt) a sensitivity of 5,000 Ohms per
oit
0 to 15/1’5/150/300/150/1500 Volts.
3 RESISTAN
to 2, /200 000 Ohms 0-20 Meg-

h
2 CAPACITY RANGES:

NOTE: The line cord is used only for

capacity measurements. Reslstance

ranges operate on seif-contalned bat-

teries. FEATURES:

o A built-in Isolation Transformer 1 s X

automatically isolates the Model 80 A BT L d I LS GO

from the power line when capacity s p €. CURRENT RANGES

service ts In use. 0-75 Microamperes, 0 to 7.5/75/750

e Selected, 177 2éro temperature co- Milliamperes, 0 to 15 Amperes.

efficient metalized resistors are used 3 DECIBEL RANGES:

as multipliers to assure unchanging —68dbto 4 18db. 4 14 dbto - 38 db

aceurate readings on all ranges, -+ 3 dbto 4 S58db s 50
Model 80 Alimeter comes complete with operating Instruc— 42
tions, test leads and portable carrying case, Only .....

SUPERIOR'S NEW MODEL 7

ALL PURPOSE BRIDGE

For the first time ¢ver: ONE TESTER PROVIDES ALL THESE SERVLY

——

irs & CONDENSER BRID E

with a range of ,00001 Microfarad to
1000 Microfarads (Measures power fac-
tor and leakage tco.)

irs A RESISTANCE BRIDGE

with a range of 100 chms to 5 megohms

irs A SIGNAL TRACER

which wili enabie you to trace the sig-
nal from antenna to speaker of all
recelvers and te finally pinpoint the
exact cause of trouble whether it be a
part or circuit defect.

s o TV ANTENNA TESTER

The TV Antenna Tester sectlon s used
first to determine if a “break’’ exists
In the TV antenna and if a break does
exist the specific point (In feet from
set) where it is,

SPECIFICATIONS:

CAPACITY BRIDGE SECTION

4 Ranges: .00001 Microfarad to 1000
Microfarads, Will also locate shorts,
and leakages up tc 20 megohms, Meas-
ures the power factor of all condensers
from .1 Microfarads. (Power
factor is the ability of a condenser to
retain a charge and thereby filter
emciently.

RESISTANCE BRIDGE SECTION

2 Ranges: 100 ohms to 5 meégohms.

Resistance can be measured without

disconnecting capacitor connected

across it. (ExcCept, of course. when the

R (‘i )comblnnuon is part of an R C
nk.

Model 76 comes complete with ail accessories including R, F.
Probes: Test Leads and operaling Instructions.
Nothing else to buy. Only ....

and A.F.

SIGNAL TRACER SECTION
With the use of the R.F. and A.F.
Probes included with the Model 76, You
CAn make stage gain measurements.
locate signal loss in R.F. and Audio
stages, localize faulty stages, locate
distertion and hum, etc. Provision has
¢n made for use of phones and meter
it desired.

TV ANTENNA TESTER SECTION

Loss of sync., snow and instabllity are
only a few of the faults which may be
due to & break in the antenna, so why
not check the TV antenna first? 2
Ranges: 2' to 200° for 72 ohm coax and

2’ to 250° for 300 ohm ribl

mm I Ru RAD'AT'O" cou"TER Endles’ ;‘iurll:.]nl’ =nd d‘i’eo'"le! , i
g - new exciting field of nuclear energy are

- made possible when_ you acquire this fineiy

RADICACTIVITY @ oy bullt ;ml en{lnee;‘eldhdevlee. llr: ;llle fpl.n. 3
rugged counter which was suitable for the

” 3 WA n[ M‘DE ro Sfll FOR S"o a”fk[p fak 0”[ y prospecting of radio-active ores such as ura-
1—-8Y NEON (Much less thon cost nium, thorlum and radium, was unsaitable
2- BY PHONE SPECIFICATIONS of Mnnv'a(lw.) l“ for tl,?bf"““ work dt::hto the dlnnblllls of
- b combining accuracy w ruggedness. Con-
Employs the extra sensitive 6306 Bismuth B8n indication is obtained You switch to versely a laboratory counter, while being ex-

3-8Y METER Type Geiger Counter Tube, Sensitivity is meter reading for exact measurements. tremely sensliive, could not withstand use in

the field where it would be subjected to abuse
and abnormalily hard knocks,

In the laboratory where determination of
intensity (counts) of a reading are nécessary,
the WF-11AWB provides sensitivity for sur-
passing many iaboratory counters.

.015 Roentgens per hour (1 MR/HR=6600 ¢ Decontamination easy with damp cloth
counts per minute, + Three applied to the weatherproofed alumi-
countlng ranges: 0-200/ mnum case. ¢ A radicactive specimen is
2,000/20,000 counts per Included for instrument checking and
minute. -Handy Teset but- experiments. ¢ Included at no extra
ton.e Ideal for survey work charge — U. S. Atomic Energy Commis-
because the comolete unit Sion booklet titied '*Prospecting with a

. weighs only 51 Ibs.. Sight Counter.” ¢ R.C.A. Model WF-11AWB h let f batteri
szioscnve g and sound indications by comes complete with self-contained bat- 3‘:-’:',’.’:::";::::.‘ s le:eeu::‘flgne.. Tadio- $ so
SPECIMEN @ neon flashes and headphone, Then when terfes which provide over 200 hours of itjve specimen and A.E.C. booklet,
intermittent operation, only ...

EXAMINE BEFORE YOU BUY!
USE APPROVAL FORM ON NEXT PAGE

ELECTRONICS WORLD
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SUPERIOR'S NEW MODEL 82A

Multi-Socket Type

TUBE TESTER

TEST ANY TUBE IN

SPECIFICATIONS

Tests over 600 tube types

Tests OZ4 and other gas-filled tubes
Emplo¥s mew 4” meter with sealed alr-
damping chamber resulting in accurate
vibrationless readings

Use of 22 sockets permits testing all
popular tube types and prevents pos-
sible obsolescence

Dual Scale meter permits testing of
low current tubes

7 and 9 pin straighteners mounted on
pane!

All sections of multi-element tubes
tested slmultaneocusly

Ultra-sensitive leakage test circuit will
indicate leakage up to 5 megohms

10 SECONDS FLAT!

Turn the filament selector switch
to position specified.

Insest tube inte a numbered
socket as designated on our
chart (over 600 types included).
Press down the quality button—

THAT'S ALL! Read emission

©

quality direct on bad-good meter scale.

Production of this Model was ae-
laved a full Year pending careful
study by Superior's engineering staff
of this new method of testing tubes.
Dan't let the low price mislead you!
We claim Model 82A will outpe outperform
similar looking units which sell for
much more — and as proof. we offer
to ship it on ouyr examine before you
buy poliey.

To test any tube. vou simply insert
it into a numbered socket as desig-
nated. turn the filament switch and
press down the quality switch —
THAT'S ALL! Read quality on meter.
Inter-element Icakage 1f any indi-
cates automatically.

Model 827 comes housed in handsome, porlzhle Saddle- s so
Stitched Texon case. Only ... . e

SUPERIOR’S NEW MODEL TD-55 EMISSION TYPE

E TESTER

ey THE EXPERIMENTER or PART-TIME SERY-

ICEMAN, who has delayed purchasing a higher
priced Tube Tester.

THE PROFESSIONAL SERVICEMAN., who
needs an extra Tube Tester for outside calls.
THE TV SERVICE ORGANIZATION, which

needs extra Tube Testers for its field men.

omuanc 2 avrom
“,,; t:stu

Speedy, yet efficient operation Is accomplished by:
1. Simplification of all switching and controls.

2. Elimination of old style sackets used for
testing obsolete tubes (26, 27, 57. 59, ete.)
and providing sockets and clrcuits for
efficiently testing the new Noval and
Nub-Minar types.

YOU CAN'T INSERT A TUBE IN WRONG
NOCKET

It ts impossible to insert the tube in wrong
socket when using the new Model TD-§5
Separate sockets are used, one for each type
of tube base. If the tube fits in the socket it
can be tested.

CHECKS FOR SHORTS AND LEAKAGES BETWEEN ALL ELEMENTS — The

Model TD-55 provides a super sensitive method of checking for shorts and

leakages up to 5 Megohms between any and all of the terminals. Continuity

between various sections is individually indicated. This is important. especially
in the case of an element terminating at more than one pin. In such cases the
element of internal connection often completes a circuit.

“FREE-POINT'" ELEMENT SWITCHING SYSTEM — The Model TD-55 incor-

pnr:\les a newly designed element seiector switch system which reduces the

Ity of e to an absolute minimum. Any pin maY be used as a
filament pin and the voltage applied between that pin and any other pin, or
even the '"top-cap.

ELEMENTAL SWITCHES ARE NUMBERED IN STRICT ACCORDANCE WITH

R.M.A, SPECIFICATION — One¢ of the most important improvements, we

believe. is the fact that the 4 position fast-action snap switches are all num-

bered in exacl accordance with the st d R.M.A bering svstem. Tiwus.

if the element terminating in pin No. 7 of a tube is under test, button No. 7

1s used for that test.

The Model TD-55 comes complete with operating instructions and s2695

charts. Housed in rugged steel cabinet. Use it on the bench—uyse
it for field calls. A streamlined carrying case. included at no
extra charge. accommodates the tester and book of instructions.

SUPERIOR'S NEW MODEL TV-12

TRANS-CONDUCTANCE

TUBE TESTER

|;-—-——'T,_.'. % TESTING TUBES

® Employs improved TRANS-CONDUCTANCE
circuit. An in.phase signal is impressed on
the input section of a tube and the resultant
plate current change 1s measured This nro-
vides the most suitable method of simulating
the manner 1 which tubes actually operate
in Radio & TV receivers. amplifiers and
other clreuits. Amphification factor, plate re-
sistance and cathode emission are all cor-
related in one meter reading.

NEW LINE VOLTAGE ADJUSTING SYs-
TEM. A tapped transfermer makes it possible
to compensate for line voltage variations to
& tolerance of better than 2¢..

ALSO TESTS TRANSISTORS!

& SAFETY BUTTON—protects both the tube under test and the instrument meter
against damage due to overload or other form of improper switching.

@ NEWLY DESIGNED FIVE POSITION LEVER SWITCI ASSEMBLY. Permits
application of separate voltages as required for both plate and grid of tube
under test. resulting in improved Trans-Conductance eircuit

TESTING TRANSISTORS

A transistor can be safely and adequately tested only under dynamic conditions
The Model TV-12 wilt test nll transistors in that approved manner, and quality is
read directly on a special ““transistor only"" meter scale.

The Model TV-12 wiil accommodate all transistors including NPN's, PNP's. Photo
and Tetrodes, whether made of Germamum or Silicon, either point contact or
junetion contact types.

Model TV-i2 comes housed 1n handsome $ 50
rugged portable cabinet and sells for only.

SUPERIOR’S NEW MODEL 83

C.R.T.TESTER

Tests o Rewvenates ALL PICTURE TUBES
ALL BLACK AND WHITE TUBES

From 50 degree to 110 degree types
~from 8 to 30" types.

ALL COLOR TUBES

Test ALL picture tubes—in the
:nrllon—ou? of the cartoen—in the
set!

® Model 83 is uot simply a rehashed
black and white C R.T. Tester with
a color adapter added Model 83 em-
ploys a new improved circuit de-
signed specifically to test the older
type black and white tubes, the
newetr type black and white tubes
and all ¢olor picture tubes.

@ Model 83 nrovides separate fllament operating voltages for the older 6.3
types and the newer 8.4 types.

® Model 83 employs o 4" air-damped meter with quality and calibrated scales.

® Model 83 oroperly tests the red. green and blue sections of color tubes
individually —for each section of a color tube contains its own filament.
plate, grid and cathode

® Model 83 will detect tubes which are apparently geod but require rejuvena-
tion Such tubes will provide a pleture seeminglv goaod but lacking in proper
definit'on. contrast and focus. To test for such malfunction, you stmply
press the rej switch of Model 83. If the tube is weakening. the meter reading
will Indicate the condition.

® Reiuvenation of picture tubes is not simply a matter of applying a hieh
voltage to the filament. Such voltages improperly aoplied can strip the
cathode of the oxide coating essential for proper emission. The Model 8.
applies a selective low voltage uniformly to assure increased life with no
danger of cathode damage.

Model 33 comes housed in handsome portable Saddle ‘ 50
Stitched Texan case—complete with sockets for all black
and while tubes and all color tubes. Omly .

APPROVAL

NO MONEY WITH ORDER — NO C 0.D.

Try any of the instru- MOSS ElECTRON!C ne”

ments on this or the
facing page for 10
days before you buy.
If completely sotisfied
then send down pay.
ment and pay bal-
once os indicated on
coupon. No Interest
ot Financy m

cancelling all further obligations.
0 Model 17T Tatal Price $42.50
$12.50 within 10 davs. Ralance
§6.00 monthly for 5 months,

| — o — e

T - [0 Model 736 Total Price $26.95
%_de_'."'_ '_"?.' ;°"‘ $6.95 within 10 days. Balance
‘:uml unisfa 'lai cue’ r:c; $5.00 monthly for 4 months.

s
. [0 Model TI-55.., Total Price $26.95
explanation neces- $6 95 within 10 davs, Ralance $5.00
sary. [ _munthly fﬂ- -t_months, ——
May. 1959

Dept. D-598, 3849 Tenth Ave., New York 34, N. Y.

Please send me the units checked on approval, If
completely satisfied I will pay on the terms specified Address ... .. .ciiciititiisaiaieettaeriiiat s tttitatannnns
with no interest or finance charges added. Other-
wise, I will return after a 10 day trial positively

[0 Model TV-50A  Total Price $47.50
$11 50 within 10 davs. Balance
$6,00 monthly for 6 months.
O RCA Radlation Counter  Total Price $47.50
$11.50 within 10 days. Balance $6.00 monthly
for 6 months.

] Model TV-12 Total Price $712.50 [J] Model 83  Total Price $38.50
_S1060 monghiy for 5 menths. _ _

e el e e e T g

Name ....c..c00ense

CitY . reereiiieiiieeiiinnennn «.Zome....Btate.....000unnnns
All prices net, F.O.B.. N. Y. C,
[0 Model 86...Total Price $42.50
$12.50 within 10 days. Balance
$6.00 monthly for 5 months.
O Madel 82A. Total Price $36.50
SG 50 within 10 davs. Balance
$6.00 monthly for 5 months.

$8.50 within 10 da¥s. Balance
_5_6_0_0 monthly for 5 months.

$22.50 within 10 days. RBalance

0
-
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tubes
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ULLARD circuils &
iolth e b
dio Tubes 2 g oo
important manutac
a}m'::pequipment lhropgh::u
very single tube in

every [€SPECL o istomers gel the

EF86/6267

ECCBI/120K7

EL84/6BQS

EL-37

EL34/6CAT

ECL82/6BMS

EZB81/6CA4

6234/5AR4

that Y
tying _them
HOPARD  TUBES!

with world-

AF input pentode with exceptlonally low
no:n. low hum, good microphony & high
gain.
Speclally constructed AF double trlode
with unique fllament design for mini-
mmum bum levels as well as low mijcro-
phony & low noise. Excellent replace-
ment for I2AXT7. 12AX7A & 7025,
Minlature AF power pentode. NParticu-
larly sulted for compact stereo clrcults
providing up to 17 watts per channel In
push-pull.
AF output pentode requirlng unusually
low B4 voltage up to 69 waits per
channel in push-pull clreultey replaces
6L6, KT66, 5881.
HIRh sensitivlty & exceptlonal linearlty
makes this EL-34 the finest hizh power
output pentode. Iis efficlency & low drive
voltage requirements make it ideal for
compact stereo circuits up te 100 watts
per channel in push-pull.
AF triode & output pentode with unusual
sensitlviey. Speclatly designed for com-
pact stereo equlpment. Up to 9.8 watts
per channel In push-pull ¢lrcults.
Minlature full warve cathode type rect!-
fler with hlgh voltage & with good regu-
latlon supplying up to 150 MA.
Bantam fult-wave rectifier with 5 volr,
LY amp heater & 250MA ouibut. Re-
places 5U4G & 5U4GA without ¢lecuit
changes plus additlonal gdvantage of
:;Ieuer FeBulatlon & controlled warm-up
me.

Other MULLARD PREFERRED types

OM70/1M3 ECC82/12AU7 ECHB1/6AI8
EB91/6AL5 ECC85/6AQB  ELB6/6CWS
EABCBO/6AKB ECC88/6D)8 EM@1/6DAS
EBFB9,/6DCB  ECC189/6ESE EMB4/6FG6
EC95/6ERS ECF80,6BL8 EZ80/6V4
ECC81/12AT7 ECF82/6U8

I

Hiuliard" is the trademark of Mutlerd Led.

100

Engineering application data for
the NEW MULLARD STEREOQ CIR-

CUITS available on request

nternational

Tiny Vacuum Tube Rivals Transistor

High-efficiency, thimble-sized electron tubes are

made possible by new

NEW development in vacuum-tube

construction techniques that will
serve to make the tube more competi-
tive with the transistor was demon-
strated recently by RCA. In modcerate
to high power uses and especially at
higher frequencies, tubes made with
the technique are expected to far out-
shine their transistor counterparts,
What is more. the new construction is
well suited to mass production and the
finished tubes are far more rugged,
reliable, and eflicient than ordinary
tubes. Many notions about tube con-
struction were abandoned and the
construction of the new tubes was
based on a fresh design approach, both

from the mechanical and clectrical
puints of view,
Called “Nuvistors,” the new tubes

may find wide use in television re-
ceivers, communications receivers, and
computers, as well as in more compact
and ecfficient electronic equipment for
defense and industry. Prototypes of the
new tubes are now in advanced devel-
opment at RCA's Electron Tube Di-
vision in Harrison, N. J. Developmental
samples of the “new look” tubes are
now bheing furnished to the clectronics
industry. A small-signal triode and a
small-signal tetrode are offered at first
and these will be followed later by a
beam-power tube. According to present
plans, limited commercial production
will be started in 1960.

At the press demonstrations, a com-
pletely “nuvistorized” tuner unit of a
television set was shown in operation.

RCA "Nuvistor" design.

The tuner required only a fraetion of
the plate voltage nceded by conven-
tional tuners. This experimental tuner,
believed to be among the smallest over
designed for TV receivers, reduces the
over-all volume of conventional tube
TV tuner units by approximately one-
third.

The ruggedness of the new design
was displayed in several torture and
cndurance tests. The tiny tube con-
tinued to function normally in an clec-
tronic circuit when placed alternately
in the heating coils of a special furnace
(at 660 degrees F) and in liquid nitro-
gen (at —320 degrees F). In another
demonstration, the new tubes were
shown operating continuously in both
the special furnace and in liquid nitro-
gen, Operation of the tubes was also
not disturbed as the tubes were
dropped repeatedly onto a metal block
from a height of several feet. A cath-
ode-ray tube curve tracer connected to
the tube being dropped showed abso-
lutely no change in operation and per-
formance when the tube bounced on
the block. The demonstrations clearly
showed the high temperature capabili-
ties of the “"Nuvistors™ as well as their
reliable performance under conditions
of severe shock and continuous vibra-
tion.

Although life testing has not as yet
been completed, it was said that tubes
of this new design should have useful
lives of tens or even hundreds of thou-
sands of hours of normal operation.

—30-

Three of the new tubes. now under development, are shown below along with their

larger present-day counterparts,

Inset shows inside construction of the triode.

The outer shell, or envelope. of the new tube is metal or metal and a ceramic.

CERANIC
BASE WAFER

HEATER PLATE N
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The new dual@ﬂ:it@“/

by SYLVAN IA

V MORE THAN A PORTABLE V MORE THAN A TABLE MODEL

The set a serviceman can recommend to his best friend

e powerful fringe area performance e exclusive "LIFETIME ENGRAVED CIRCUIT”
e long-life GERMANIUM OR SILICON RECTIFIERS e shockproof, HIGH IMPACT STYRENE CABINET

for years of dependable reception

And, if service is ever necessary
TWO QUICK STEPS OPEN THE DOOR FOR ALL SERVICE JOBS

STEP 1

Take out only 8 screws to remove the back Just two more screws remove the entire chassis!
cover! All check points and tubes are accessible. If it ever becomes necessary to pull the chassis,
A burned-out tube can be located in seconds! simply remove two more screws and lift it out.
90% of all service jobs and adjustmenis can be The dualette carrying handle becomes a carrying
made without even removing the chassis! handle for the chassis!

Recommend SYLVANIA TV
Cevew set has a “LIFETIME ENGRAVED CIRCUIT”

May. 1959 10
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SPECIAL PRE-PUBLICATION OFFER
< NOW FROM HOWARD W.SAMS «

"The AUDIO Cyclopedia”

by HOWARD M, TREMAINE

™m
(4
>
[l
e il

New! Greatest

Reference Work
on Audio & Hi-Fi

® 1280 pages
® 3400 topics
® 1600 iliustrations

® Up-to-the-minute,
including Stereo

Here is the cone single

sAvE 3300 book with the most
comprehensive cov-
IF YOU ORDER erage of every phase

of Audio! Gives you
concise, accurate ex-
planations of all sub-
Jjects in the fields of : basic sound principles.
acoustics, recording, reproduction, audio
equipment, optical film recording, audio
test instruments and measurements, in-
stallation techniques, latest sterec infor-
mation. Over 7 years in preparation—the
authoritative, encyclopedic work on Audio
—with the unique quick reference system
for instant answers to any question. The
vital, complete reference book for every
audlo engineer, technician and serious
audiophile. Available for a limited time
only at the special pre-publication price
ofonly . ... ... . ... ... ...l $16.95
Order todoy—save $3.00. Pre-publication
price good only until May 31, 1959;
thereatter, price will be $19.95

WITHIN 30 DAYS

* SONIAYS 00°€$ TV¥103dS * ¥34J0 NOILYDIT9Nd-34d TVID3

* SINIAVS 00°€8 TV ID3d5 = 1

SPECIAL PRE-PUBLICATION OFFER

MORE NEW BOOKS from

"ABC’s of Transistors”’
by George 8. Mann

Takes the mystery out of tran-
sistors. Explaina principles,
physical conatruction, basic cir-
cuits, temperature considera-
tions, practlcal testing and
servicing ures. Written
simply an clearly for easy un-
derstanding. Invaluable for
electronic technicians. students
and hobbyists. 96 pages; 514 x 834"; illustrated.
An important book for only . $1.25

1 “Marine Electronics
Handbook™

Leo G. Sand’s comprehensive
book describes for boat owners
the various types of marine
electronicequipment availabie,
what each does and how to
* perform emergency repairs. For
technicians, there is detailed
data on circuitry used, as well
as installation and mainte-
nance. Special foldouts at back of book include
schmatlcs and charts of U.S. shore-based
marine transmitter locations, The first and only
book on this rapidly developing subject. 264
pages; 5% x 8%4”; illustrated. Only..... $3.95

HOWARD W.5AMS & CO0., INC.

Order from your Sams Distributor today,

or mail to Howard W. Sams & Co,, Inc., Dept. E-19
2201 E. 46th S)., Indianapolis 6, Ind

Send me the following books:

O "The Auvdic Cyclopedia™ at Speciol
Pre-Publication price of $16.95 (ACT.1)

O "ABC's of Tronsistors™ {TRA-1)

O “Morine Electronics Hondbook™ (MES-1)
.............. enclosed, [] Send Free Book List

{outside U.5.A. priced slightly higher)
(T A R R R R R AR RREEER R RN N OO B 0 )
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Service Association

of the Month

VG

EMPIRE STATE FEDERATION OF ELECTRONIC TECHNICIANS ASSOCIATIONS

LAST YEAR, in an atmosphere of pub-
lic resentment against the service
industry, the Attorney General of the
State of New York promulgated some
rules that citizens could usc to protect
themselves against unethical service.
One reccommendation was to prohibit
removal of their TV sets to the shop.
Disturbed at the difficulties thus
created for legitimate technicians
when they find bench work necessary,
ESFETA President Robert Larscn
brought the service industry's side of
the story directly to the Attorney Gen-
cral. After an exchange of views, more
things began to develop than can be
fully covered here.

ESFETA is a living example of the
fact. cherished in democratic societies.
that tightly centralized, arbitrary lead-
crship is not an absolute necessity for
effective organizational action. The 13
affiliates in this true federation have
often gonc separate ways. For in-
stance, some arc in NATESA and some
are not. Furthermore, there are no
plans for state action on national affili-
ation although the incumbent presi-
dent happens to favor it. Membership
qualifications also reflect wide latitude
and local autonomy. Any group with
at least five technician members is
cligible if its code of ethics, constitu-
tion, and bylaws are compatible with
those of the parent body.

Aside from being a forum for ex-
changing ideas, then, what good does
the state machinery do? It has made
united action on state and other levels
pay off in ways not otherwise possible.
When the industry used to get bad
breaks in the past from lawmakers.
manufacturers, the press, or the pub-
lic, small-voiced, unorganized objec-
tions went unheard or ignored. The
strong united voice, as in the case with
the Attorney General, can now produce
tangible results.

All ESFETA affiliates have griev-
ance committees for handling con-

sumer complaints, whether member
shops or others are involved. The
statewide grievance machinery now

has the prestige of operating with the
recognition of the Attorney General
(just one result of conferences held
with him) and thus has more teeth to
bite with.

Talks with the Attorney General,
the state's consumer council, and law-
makers have produced many proposals
now before the legislature. They in-
volve such matters as itemization of
repair hills, identification of parts re-
placed as new or reconditioned, and a
program for voluntary certification of
technicians instead of mandatory li-
censing. If the latter experiment is
tried and succeeds, full licensing may
eventuate.

No longer ignored by sct manufac-
turers. the state group has held mutu-
ally rewarding conferences with thesc.
Some results—special plans for getting
service data from manufacturers, prob-
ahle future inclusion of a schematic
on every set (from RCA), and greater
emphasis on associations in training
programs and advertising-—will bhene-
fit the industry nationally.

Although locals are well scattered.
11-yvear old ESFETA (1 W. Cowden
Pl,, Jamestown, N. Y.) manages to get
together five times a year. Its artic-
ulate incumbent president is supported
by Irving J. Toner, vice-pres.; George
Carlson, secy.; Dan Hurley, treas.; and
Frank Kurowski, sgt.-at-arms. Is offi-
cial organ. "ESFETAN,"” is a relative-
ly new monthly. Like many other as-
sociations. it is thinking of setting up a
ladies auxiliary. If its efforts to woo
the only two remaining groups in the
state not now members succeed. it will
bring total membership strengthﬁto
about 1000. —30—

Would you like us to feature your association here? Send in the coupon!

Service Editor
ELECTRONICS WORLD

1 Park Avenue

New York 16, New York

www.americanradiohistorv.com

We want to tell you more about our association. Please send us your questionnaire.

Name of ASSOCIHHON. . .. cvvvvivirronanans

Mailing Address...........coiiiieionens
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Mac's Service Shop
(Continued from page 68)

arrange his light so that he can view
what goes on beneath the turntable.
Then he revolves the turntable slowly
with his finger while he watches care-
fully to see if each of the actions de-
scribed in the change-cvcle actually
talkes place in the proper manner and
sequence. When something fails to
happen., or when it happens at the
wrong time. with any luck he has found
the trouble.

*You sure have to turn the thing by
hand,” Barney remarked. “Trving to
spot trouble while the motor is doing
the turning is like trying to watch all
three rings of a three-ring circus on
speeded-up film.”

“Once in a great wwhile, though,
something will show up when the
motor is doing the turning that will
not be there when the turntable is ro-
tated by hand. I had a case of that
last week. The customer admitted that
the changer had operated perfectly un-
til he decided to ‘give it a good cleaning
and oiling.’ In the process he carefully
cleaned off the heavy grease from
around a small pawl on the rim of the
main drive gear that had to he pushed
outward to start the change cycle.
This grease was put there intentionally
to keep the pawl from moving out
under vibration and centrifugal force
as the drive gear made its revolution.
With the damping grease gone. the
pawl did just that and kept the chang-
er cycling. It would not move out when
the turntable was revolved by hand.
Very fortunately. in the list of possible
difficutties given in the changer manu-
al, the lack of this grease was men-
tioned as a likely cause of continual
cyeling.”

“That 'Trouble Chart' in the service
data is my favorite reading,” Barney
confided. "I love the way they list first
the ‘symptom;’' then the ‘possible
causes’; and finally the ‘remedy.’ Nine
times out of ten you'll find the cause
and cure for any particular fault listed
in these charts, no matter if it's turn-
table wow, recycling, failure to cycle,
improper set-down point of the needle,
dropping two records at a time, im-
proper turntable speed. or what have
vou. ‘When you have a specific com-
plaint to go on, that's the place to
look.’

A broad grin spread across Mac's
wrinkled face. “Sure is funny,” he
commented, “how, when we have all
this good help, we still both hate to
work on changers and will work on
practically anything else in the shop
first.”

It is queer,” Barnev agreed. “But
T kind of think part of it is that we
unconsciously consider working on rec-
ord changers sort of infra dig, or be-
neath our dignity, as my Latin teacher
used to put it. Changer work is ‘me-
chanieal work’; and we are proud and
haughty ‘electronic technicians!’”

—30—
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A new

‘ RCA-WV-HE{K ®
VoltOhmyst

or onl

29’

Also available
foclory.wired
and calibroted —
RCA-WV.77E
VOLTOHMYST—
only 349.95°

*User Price {optionecl)

chase of a WV-77E{K)
or WV-T7E ($1 value)

life of the unit!

You can get the new RCA VTVM Kit at your local the 1.5, 5, and 15-voit rms ranges

RCA Test Equipment Distributor today—it's s:gk"r.l:ngésm and 40-volt peak-to-

available "oﬁ-f.he-.shelf"! For Ii!ercnure, visit your DC fnput Resistance — standard 11

nearest RCA Distributor, or write RCA Commercial g\egbor)\ms (1 megohm resistor in
rope

f Engineering, Section E-41-W Harrison, N. J,

FREE—New Bocklet,
| "'Servicing 1s Easy With
| An RCA VoltOhmyst
offered with the pur-

Hams! Hobbyists! Service Technicions!—Here's the
new RCA VoltOhmyst Kit you’ve been hearing about
...combining dependable electronic performance DC Volts—0.02 volt to 1500 volts
and ease of assembly!

Look what you get—ohms-divider network protected
by fuse—ultra-slim probes and flexible leads for
getting into those tight spots—leads, probes, and 4000 volts In 7 overlapping ranges
power cord can be stored in sleeve attached to
handle for increased portability—separate scales Zero-center indication for diserim-
for 14, volts rms and 4 volts peak-to-peak maintain | inator alignment

instrument accuracy on low ac measurements—all
lettering on front panel acid-etched to last the ranges

- -

VL TOHMYST

VoirOnn st Q
O OWV"’ X

SPECIFICATIONS
Measures:

in 7 overlapping ranges

AC Vvolts (RMS)—0.1 volt to 1500
valts in 7 overlapping ranges

AC Volts (peak-to-peak)—0.2 volt to

Resistance—~from 0.2 ohm to 1000
megohms Tn 7 overlapping ranges.

Accuracy—==3% of full scale on dc¢
ranges; *=5% of full scale on ac

Frequency Response—flat within
*5%, from 40 cycles to 5 Mc on

RADIO CORPORATION OF AMERICA

Electron Tube Division
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prepare for your career in

ELECTRICAL
ENGINEERING

ELECTRONICS
COMPUTERS
RADIO-TV

At MSOE, you can equip
yourself for a career .|'
in many exciting, grow- u

[

ing fields: MISSILES
RADAR * AUTOMATION
RESEARCH ¢ DEVELOPMENT i
ELECTRICAL POWER i
AVIONICS ® ROCKETRY |

‘When you graduate from
the Milwaukee School

of Engineering. you are
prepared for adynamic
career asan Electrical =

Engineer or Engineer- !
ing Technician. Under e

a faculty of specialists,

you gain a sound

technical education in

modern, completely §
equipped laboratories
and classrooms. As a
result, MSOE graduates
are in great demand
and highly accepted by
industries nationally.

At MSOE you will
meet men from all
walks of life and all |
parts of the country J
— some fresh out of b
high school or prep
school, others in their
twenties — veterans and |
non-veterans.

You can start school in any one of
four quarters and begin specializing
immediately. Engineering technicians
graduate in 2 years with an Associate
in Applied Science degree. For a
Bachelor of Science degree in Engi-
neering, you attend 4 years. A 3-month
preparatory course also is available.

FREE CAREER BOOKLET!
If you're interested in any
phase of electronics, radio or
television, be sure to look
into the programs of study
| offered by the Milwaukee
School of Engineering. Just
e mail the coupon.

= - S SR BN 59 M SR SR R M S5 5% SR O D SR OB

MILWAUKEE SCHOOL
OF ENGINEERING

Dept. EW-658, 1025 N. Milwauvkee St,
Milwaukee, Wisconsin
Please send FREE Career Booklet. 1'm
interested in [J Electrical Engineering:
O Electronics O Computers
0O Electrical Power 0O Radio: TV
] Mechanical Engineering.

PLEASE PRINT

Name. Age.
Address reeremress e s merane

City. Zone. State... ... -

O I'm eligible for veterans education benefits. 1
ms.123 g

- - - - - - - - e

104

Radio Sextant Tracks Moon

New precision instrument
aboard Navy experimental
navigation ship has ten
times the accuracy of
present marine compasses.

Control console aboard navigation ship.

OR the first time in history, the

moon has been tracked continuously
by radio through the use of a new pre-
cision radio sextant designed and con-
structed by Collins Radio Company.
The new radio sextant has been de-
livered and installed aboard the Navy's
experimental navigation ship, the USS
“Compass Island,” where it is used in
navigation research. The unit is also
used to track the sun and such track-
ing is possible even under foul weather
conditions. In addition, the sextant
functions as a precise compass, fur-
nishing the direction of north with
more than ten times the accuracy of
present marine compasses.

The instrument utilizes a 5-foot par-
abolic antenna connected to an ex-
tremely sensitive radio receiver that
measures the thermal radiation in the
short microwave region. Operation is
at a wavelength of 1.8 centimeters
(about 16,500 mc.). A new tracking
system involving advanced servo tech-
niques is used. A special remote angle
read-out system, which can punch
its data directly on cards with great
precision, is part of the installation. It
is also possible to control and check
all phases of operation from a remote-
control console. From a mechanical
standpoint, machining processes with
tolerances as small as 25 millionths of
an inch were required. and new pro-
cedures for optical alignment were
worked out. In order to provide the
necessary mechanical precision, an air-

conditioning and heating system is
used to maintain the equipment at a
constant temperature at all times.

Aboard the USS “Compass Island,”
radio sextant observational data is
coupled with the vessel's precision time
standard and presented directly to a
navigational computer. This then com-
bhines celestial and intertial data to de-
termine the ship's location and true
north.

The sextant operates by picking up
radiation from the moon or sun. Such
radiation ftuctuates in the same fash-
jon as the Johnson noise from a resis-
tor, making detection of the weak
signal difficult. In this instrument. the
antenna scans a circle around the sun
or moon's rim. If the antenna is point-
ed directly at the sun or moon, the
received signal will show no modula-
tion at the scanning frequency, but if
the antenna is displaced slightly, the
moon or sun signal will be modulated.
Phase-sensitive detectors derive error
voltages which are used to make the
radio sextant’s antenna track the sun
or moon.

The use of other heavenly bodies,
such as radio stars, is presently very
difficult with practical size receiving
equipment. These stars produce ex-
tremely weak radiation in a much
longer wavelength portion of the mi-
crowave region so that high resolving
power is difficult to achieve with rea-
sonably compact equipment of the type
described above. —30—

Antenna system of the AN/SRN-4 radio sextant installed on the USS “Compass Island.”
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*LET THE BUYER BEWARE

IMPORTANT NOTICE: BRERERR -
NO OTHER COMPANY has been authorized by Radio ~ &EE '?f;
Shack or The Factory to sell or advertise the »‘E’y i
famous Electrostat-3, and no company other than I F’ 2
Radio Shack has delivered or can deliver this unit! e .

REALISTIC

This 15 the unique electrostatic tweeter—ithe only tweeter
—thac has been geuing RAVE NOTICES from the hi-fi
test laboratories. This is the tweeter that makes any
speaker system a beuter speaker system by irs addition,
ONLY RADIO SHACK—in all the world—sells i,
delivers it! When used with any good high compliance
speaker system, Electrostat-3 adds a smooth and sitky
response from 5,000 cycles 0 25,000 cycles—beyond the
range of human hearing. And its wide dispersion angle
carries its new world of acoustic brilliance w0 all corners
of the room. Compact size: 117" wide x 5%" high x
414" deep. In mahogany, blond or walnut finish. ORDER
TODAY and hear the "highs” that have brought the
whole audio world to our door!

_\\\N\"’ i/

ﬂ@

3 ELECTROSTATIC ELEMENTS
FOR 120° SOUNO DISPERSION

1YY

BUILY-IN AC POWER SUPPLY
TO PROVIDE EXACT VOLYAGE

;'_ Ay = -
T - >
- YR =
: 4 i"‘. - .
% - =

ol

Y Mahogany
Y% Blond
Y Walnut

2

ELECTROSTAT-3 CROSSOVER KIT

includes coils, condensers and L pad, complete

OTHER AL /7ST/7C HI-FI PRODUCTS with simplified assembly instructions. Available

for either 8 ohms or 16 ohms e 4.95
" N |
‘ ’ —~ | RADIO SHACK CORPORATION, pepr. s¢ |
) e .9_* : 730 Commonwealth Ave., Boston 17, Mass. |

Please send me the following:

el NSy S LR reacisric | g REALISTIC _ Sh.wi, Orderno. Sate |
“'SOLO' SPEAKER 16" STEREQ ARM FM-3 TUNER 15 WATT AMP | - ELECTROSTAT-3 7’ Ibs. 36CXOL7Y $27.50 |
$15.95 S8, 50 $44.50 $49.95 | 8.ohm X-over  2lbs. 91L500 495 |
_ 16-ohmXover 2 |bs. 91L505  4.95 |

15-watt Amp 15 Ibs. 90LX000Y  49.95
167 Stereo Arm 3 bs._ 91L050 15.90 |
RADIO SHACK B == s
4 SOLO Speaker 12 Jbs.  90LX250  15.95 |
caRPa R‘ r’a” [[] Radio Shack 32.poge Bargain Bulletin l

] Check 1 Money Order C.0.D.
167 Washington St., Boston B, Mass. Name. — l
730 Commonwealth Ave., Boston 17, Mass. J— |
230-234 Crown St., New Haven 10, Conn. : — |

City___ . Zone_ State_

i —— e P e e —r——
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1 new Foreign Tube Substitution Data
Ste reo Foreign tubes that are hard to replace are listed

by Sylvania, with possible domestic substitutions.

| |
D n a k I t S EUR. AMER. EUR. AMER. EUR. AMER.
TYPE TYPE CODE* TYPE TYPE  CODE* TYPE TYPE CODE*
1cl 1RS NR DL95 304 ER HF93 12BA6 NR
1D13 1A3 ER DL98 3B4 NR HF%4 12AU6 NR
}Fg }#4 EF’: DPG%) 6AKS Eg HK93 12BE6 NR
. F 4 DY3l 1B3GT HLY 19AQ5 ER
The de.sngns that pave madg D_yna products 1FD9 185 ER DY80 1X2A NR HL92 50C5 ER
tops with the audio perfectionist are hetter : . £ EAR01 . 0
than ever in stereo . 1P1 384 AA 6ALS N HMO4 6BE6 ER
ARG 1P11 V4 NR | EABCEBO 678 ER | HYS0 3BWa ER
6D2 6ALS NR EB34 6H6G NR KT32 25L6GT ER
6E8 6A8 NR EB91 6ALS NR KT63 6F6G ER
| 6H8G 6B8 NR EBC33 1639 NR KT66 6L6, 5881 NR
6M1 6USG ER EBCY0 6ATE NR KTW63 6K7G ER
T 63ME 6U5G ER EBCI1 6AV6 NR L63 6J5GT NR
S S 108C1 0B2 NR EC90 6C4 ER L77 6C4 ER
g 18 e B lEEoWM BN B
B N N 4 NR
STEREQ CONTROL
PREAMPUHER B65 6SN7 ER ECC35 6SL7GT NR N18 304 ER
AND B152 12AT7 Er | Eccao N7 NR | N19 3va NR
Here is the answer to complete flexibility and gggg %52677 IE‘F; Eggg% }g:ﬁ; ﬁ';i :ﬁs %%5 ﬁl;
control at lowest cost. Typical of Dynakit design
and engineering effectiveness. this latest ad- B339 12AX7 ER Eccss 12AX7 ER N709 6BQ5 NR
vance adds stereo control to two preamps with-
out noise and distortion. Versatility is assured gﬁp;ﬂoa gﬁgg E: Eggg? S?SM :s Eégz gﬁgz Eg
in this unit with level, balance. loudness. channel D77 6ALS ER ECF80 6A8GT NR PL21 2021 ER
reverse and dual prE monitor controls. Hand- D152 6ALS ER ECF82 6U8 ER PMO4 6BA6 NR
somely styled. the new Dynakit Stereo Control DAO0 1A3 ER ECHSI 6BA7 NR PMO5 6AKS NR
and Preamplifier combination are a bargain buy
for anyone building his own stereo system. DAC32 1H5GT NR ED2 6ALS ER gEggﬁg 887 NR
. DAF91 155 NR EF93 6BAG NR v 807 NR
Price: Stereo Control 12.93 DAFS2  1U5 ER | EF4 6AUB NR | Us0 5Y3G/GT  ER
Preamplifier  34.99 DECY0 3A5 ER | EF%5 6AKS NR | U52 5U4G/GB  ER
DD6 6ALS ER EF96 6AGS ER u70 6X5GT NR
‘ DF33 INSGT ER EH90 6CS6 ER u78 6X4 NR
DF62 1AD4 ER EK90 6BE6 ER U147 6X5GT NR
DF651 CK549 ER EL37 6L6/6L6GB ER U149 7Y4 NR
DF91 1T4 NR EL84 6BQ5 ER UF41 12AC5 ER
| | DF92 L4 NR EL90 6AQ5 ER V2M70 6X4 NR
\
DF96 1AF4 ER EL91 6AK6 NR wi7 1T4 NR
STEREO 70 DF904 104 EF:? EM3315 gugc ﬁ’; mg %zc ns
DH63 (M)  6Q7G/GT N Y V3A
AMPLIFIER DH77 6AT6 NR E235 6X5/GT NR X14 1A7GT NR
This is the besltfof Dyna design in two independ- DH149 7C6 ER EZ81 6BW4 NR X17 1RS NR
ent power amplifiers that produce 35 watts con-
tinuous and 80 watts peak on each channel. The DK32 1A76T NR E290 6x4 NR X63 (M) 6A8G NR
it i iti ili ih o DK91 IRS NR G230 524 ER X81 187 NR
unit is assured of unconditional stability with its
. Fideli DL33 3Q5GT ER G232 V4G ER X148 187 NR
use of new Dynaco A-470 Super-Fidelity output
) DL35 1C5GT NR G234 5U4G/GB NR X727 6BE6 ER
transformers. It has all the features of the re ER 61 6USG ER
nowned Dynakit Mark I, including exclusive DL36 1Q56T ER | H63 6F5/G Y
Dyna Biaset, highest quality conservatively rated DL651 CK546 ER HABCS0 1978 NR Y63 6U5G ER
components. superb listening quality and hand- DLY1 154 NR HBCY0 12AT6 NR 214 LNSGT ER
some appearance. Assembly in four hours,and the DL9? 354 NR HBCO1 12AV6 NR 263 6J7G NR
st only cost yo 99.95 DL93 3A4 NR HD14 1H5GT NR 23007 0A4 NR
be ) o DL94 3v4 ER HD30 3B4 ER D17 185 NR

Trade up to Dynakit / Trade in at Harvey
MAIL ORDERS SHIPPED .

Code”: ER denotes exact replacement. NR denotes nearest replacement. Socket and/or

SAME DAY AS R”E'c:.'gvonil?dvl wiring changes may be invelved here, or slightly different electrical characteriatics and
include with V°“h'_ p?:m.chevgn — ithe ratings may have to be considered in some circuits.

nllﬂven:n'” ':'. ;f'::;,?’ refunded. NOTE: The increasing sale of imported receivers and audic equipment has resulted in the

Lpeed problem of obtaining replacements for some of the unfamiliar tubes used. This list, reprinted

RADIO through the courteay of Sly-llvuniu Electric Péo?ucts lnc..éﬁéﬂcggsg\:aé.v?avél‘fnork 19,N. Y.,

is believed to be accurate. However, neither Sylvania nor assumes re-

HARVE C0., INCL. sponsibility in case of error. The complete Sylvania list also includes foreign-made replace-

. rents, available in this country, for other foreign-made tubes that are not generally mar-

103 West 43rd sll-“ﬁlr, "III 'Iﬁm keted here. These additional listings will appear in a forthcoming issue.
M.Y.36, N. Y "
C ' ] * '

106 ELECTRONICS WORLD
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EXTRA PROAITS CAN BE
YOURS WITH o

o

Your present customers and
prospects for intercom instal-
lations and sound systems
are first-rate prospects for
the new SCRIBE magnetic tape dictation systems.

SCRIBE records the voice with greater fidelity than any
other dictation equipment now on the market. Electronic
controls, a powerful motor giving instantaneous start and
stop for re-recording of even single-word errors, plus both
fast forward and fast rewind speeds permit completely
error-free dictation—cuts dictating and transcribing time,
eliminates misunderstood words. SCRIBEPAK preloaded
tape magazine holds 30 or 60 minutes of Mylar tape...
user never has to touch the tape.

Designed for any type of installation, from a single ma-
chine to large multiple-unit network systems. SCRIBE is
also ideal as a teaching aid in educational institutions, for
use in hospitals, industrial plants, government depart-
ments, etc. Thousands of SCRIBE machines are today in
use in government, husiness and industry.

DEALERSHIPS FOR THE NEW 1959 line of SCRIBE machines
and network systems are available in many cities, offering
unusual opportunities for immediate profits with modest capital
investment. Adequate sales and service facilities are required.

SCRIBE magnetic tape dictating systems are supported
by an extensive program of national advertising and pub-
licity to help you sell.

WRITE TODAY! Learn how you may qualify for a prof-
itable SCRIBE dealership.

SCRIBE DISTRIBUTORS (O,

6949 W. NORTH AVE, OAK PARK, CHICAGO, ILL
PH: EUclid 3-5940

SCRIBE MAKES THE ONLY COMPLETE MAGNETIC TAPE DIC-
TATION SYSTEMS MANUFACTURED IN THE UNITED STATES.

MFD. BY SCRIBE INTERNATIONALE division of GENERAL SINTERING CORPORATION,
FRANKLIN PARK, ILL.

May. 1959

WESTON INSTRUMENTS: STANDARDS OF
STABILITY IN SCIENCE AND INDUSTRY

New design of the Weston

MARK Il ANALYZER
offers...

* INCREASED RANGE
* MORE RUGGEDNESS
* SMALLER SIZE

The Weston Mark II Analyzer is an all-new version of
the highly sensitive Model 980 Volt-Ohm-Milliammeter.
It's engincered to provide a wider range of test measure-
ment applications . . . to stand up to abuse and environ-
ment better than ever before.

With its high-voltage range extended to 4000 volts,
the Mark II offers a D-C sensitivity of 20,000 ochms/volt
... accuracy within 2% of full scale. Range and function-
switching is greatly simplified by use of a single dial
control.

The CORMAG® mechanism assures magnetic shield-
ing . . . the spring-backed jewels, shock and vibration
resistance . . . the meter housing, electrostatic shielding
. . . the case. impact resistance. And the ohm ranges are
fuse protected.

Order from your local distributor. Weston Instruments,
Division of Daystrom, Inc., Newark 12, N. J. in Canada:
Daystrom Litd., 840 Caledonia Rd., Toronto 10, Ont.
Export: Daystrom Int'l., 100 Empire St., Newark 12,N.]J.

LESIWESTON
= S litiamesiZi
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IN-CIRCUIT CONDENSFEESTER ‘

Mode! CT-1

AN ABSOLUTE 'MUSTI’ FOR
EVERY SERVICEMAN!

i in-circui denser tester

an in-circuit con . a

l::;:eéses the whole job. The CTwlhgfe

i Y a?tdct:r‘:g:nos\grtesters
her in-Circu nser 1€

F?‘z‘alil.mThe ingeniousi ag_lp\)lggattrlgnm_flg

| bridge principie 2

SLjrlf::nendogus range of operation.

.
in-circuit checks: e
ity of over B0% of all corr:ce ol
o S\l:lea:\. \Xlith circuit shunt repséitsa e
horts, ¢ ’

ent .. .{leakage, H

Tt f 200 mmfd.
w Value of all condensers from

to .5 mifd.

Quality of all
g {the ability to
w Transformer,

capacity

el CT-1 —
wo%‘ged in sturdy

electrolytic condensers
held a charge)

rtone fin-
socket and winng leakage hamme

ish steel cas¢
'csomplete with
test leads

SIZE: W-6"

34%

H -7 D- 3Var

out-of-circuit checks:

inter-
opens and in
5 of all condensers . -

1009 . {leakage, shorts,
» Quality of
mittents)
»~ Value of all con
 Quality of all etectroly
. High resistance leakage U )
w New of unknown condensers . .
ing leakage capacity

GPECIFICATIONS

. i-color direct

E R try o Multi-co C L it

i tube drift-free circui ... (in-circui

- Ul"&sen?'tw‘rzeanzdings for both guality andf V?:gﬁit capacity and

euall prect;ﬂonit) o Simultaneous readings b  Sensitive to over 3
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megohms o ~i%r for even greater accuracy
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sers from 50 mm n
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p to 300 megohms
. transtormer,
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socket, component and wir-

Model SRT-1 .
ctifiers
ecks all powerre
ch in-circuit whetherl'UM
SELENIUM,GERMAN 5
SILICON, etc.

all types of po
¢ g:;renﬁ‘;%ium. silicon, €

e Will not plow fuses ev
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e Separate metetr scales
e Cannot damage of ove

sensitive

greatefl
OF CIRCUIT WITH 100% EEFECTIVE-
o Arcing v Life Expectancy
Model SRT-1 housed
plete with test \eads
e t or ou;t-of;cilgu‘nt.
1e muiti-cotor meter . - i

for an
| : KS ALL POWER
’ IHE SRT-1 CHEC L
oy RECTIFIERS IN-CIRCUIT AND
‘v P NESS FOR:
v Quality v Fading »~ Shoris v Qpens
=] _31‘ »w
Pl | LR
CATION S .
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for in-C :
¢ heat rectifier beint

gRT-1 test leads across rec titier from circuil
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5 ircuit withou < an instant in
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you to check all new t
will be furnisheqy perio

titier under test right
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Model MC-1
&’/’P—-E‘—’ —

A Real ECONOMY
MULTIPLE SOCKET
TUBE TESTER without
sacrifice in ACCU-
RACY, SPEED or VER-
SATILITY

Here is a multiple socket tube
tester designed to meet limited
budgets. Although low in price it
boasts a unique circuitry that en-
ables you to check over 600 tube
types — and has a range of opera
tion that far exceeds othets in its
price class.

()

Mode! MC-1 — housed in

sturdy wrinkle finish steel
case

@ Checks emission, inter-element shorts and
This covers 024s, series-string TV tubes,
hi-fi and foreign tubes e 3 sett
10 seconds e Employs dynami
D’Arsonval type meter —
tivity means more accuracy .
lasting phosphor bronze tube
indicator @ 9 filament positions
compartment e New tube listi
tachable line cord

plu

» Checks for cathode to heater shorts

+ Checks all sections of multiple purpose tu
with one “Bad” section » Line isolated — no s

EX K

.® &F®
®®

@@@ @@@@@@

=)

MINI-CHECK TUBE TESTER

——

o,

$393°

SPECIFICATIONS

oo

SIZE: w-g”
H-815"
D-2%"

leakage of over 600 tube types.

) gas regulators,
INgS enable a test of any
€ cathode emission test i
most accurate type available . ,
- . its jewel bearin

e
bes

able load control enables you to get accurate

» Positively cannot become ohsolete as new tu

TRANSISTOR
TESTER

AN INEXPENSIVE
DESIGNED SO

Model
TT-2

AEND 0I0DES QUICKLY AND ACCURATELY
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.nc' . —
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gIyot fat no risk T3 NTUK .

Yo i choice without obliga-
i rk. Send for instruments of your choice wi b
o R I o D AY T R I A l {?ozo.u.r.et\:;r{h:g 1":? 10 days before your buy . . . only then, when satisfied,
Peak-to-Peak

pay in easy-to-buy monthly installments — without any financing or carrying charges added.
"/’ WITH LARGE EASY-TO-READ 6’/ METER —

VACUUM TUBE VOLT METER -
=}
featuring the sensational new MULTI-PROBE - roient pending

No extra probes to hyy! The versatile MULTI-PROBE does the work of 4 probes
©Q DCProbe @ AC Probe © Lo-CapProbe () RF Probe

The VT-1 is a tremendous achieverment in test equipment. with its unigue MULTI-PROBE it will do
all the jobs a V.T.V.M. should do without the expense of buying additional probes. No longer do you
have to cart around a maize of entangled cables, Iose time alternating cables or hunting for a mis
placed probe. with just a twist of the MULTI-PROBE tip you can set it to do_any one of many time-
saving jobs. A special holder on side of case keeps TULTI-PROBE ftirmly in place ready for use.

Battery Operated

FUNCTIONS OUTSTANDING FEATURES

. & Completely portable — gelf powered with long life
DC VOLTMETER'. Will measure D.C. down to batteries — germils use everywhere ® New advanced
1.5 volts full scale with minimum cireuit loading, pentode amplifier circuil assures amazingly low battery
and give accurate readings of scale divisions as low drain ® Large 6- 100-microampere meter, many times
as -025 volts . . . Will measure low AGC and oscillator mare sensitive than meters used in moot V.IV.M'S »
bias voltages from .1 vaits or less up to 1500 voits Laboratory accuracy performance — 204 of fuil scale
Sorb S prowh r A AN | ety ey Rerorminge T o et
ero center provi or ! Ao-read 4-scal Pard t 3o res

Such as discriminator, ratio detector alignment and casy10read d-scate meter o heat operation assu

hi-fi amplitier balancing.

!Iucluahonsd. Ampl‘uher rect'uher cnrcuutﬂwulhl 1requen'c'y

tompensated attenator a feature found only in cos Yy

AC VOLTMETER i Jrue Peak-to-Peak measyre- Iahol"jatory instruments e Meter completely isolateg —

ments as low as 3 volts of any wave form -rjclud!ng practicatly burn.out proof ® Hand-cratted circuitry

TV sync, deflection voltages, video Pulses, distortion eliminates the service headaches of printed circuitry o

in hi-fi amplifiers, AGC and color TV gating putses , . . 1% resistors used for permanent accuracy e Separate

Scale divisions are eqslly read down to .9 voits . . RF ground return for low-loss RF measurement ® Micro.

Measures RMS at 1/20th the circuit 'loadmg of a Phone type co-axial connector e Matching cover pro.

y-OM. . . . Unlike most other V.T.V.M.'s there is no tects instrument face — snaps on and off instantly.

loss in accuracy on the lowest AC range,

ELECTRONIC OHMETER  \..cures rom o SPECIFICATIONS

to 1000 megohms , . Scale divisions are easily read Model VT-1 — fully wired and

fown 1a -2 ohms . . . Will measure resistance Yalues @ DC Valts — 0 to 15/6/30/150 300,5600/1500 volts calibrated. housed in hand-

R L ohms e oy o e S e - il de ass @ AC Valts (RMS and Peaketo-Poak) . 0 t0 3,15 o 300,1200 volts some hammertone finish stee|

condensers. ¢ '63K3RE in electratytic 'and by-pas * Ohms 1y O to 2 billion ohms, 10 ohms center scale — Rx1 /10,100 1K / 10K/ case. complete with MULTI-
. 100K/ 1 PROBE.and thor-

RF and LO-CAP MEASUREMENTS . . . . RE — Peak reading demodulator supplied for use on all DC ranges ough Instruction

With these extra VT.1 functions you can measure @ 2ero Center available on all DC volt ranges with zero at mid-scale . manual covering 50

voltages In extremely high-impedance eircuits such o Decibels from —10 Db to +10,22,36,50,62 based on the Dbm unit: ODb- all the applica. Net

2sioyns and AGC puises, driving saw tooth voltages, IMW in 600 ohms tions in detail.

calor TV gating pulses, mixer output levels, LF. ¢ Impedance — 11 megohms DC, 1 megohm AC, 10 megohms Lo-Cap

stage-by-stage gain and detector inputs, ® Input Capacity — 130 mmfd. RMS, 250 mméq. Peak-to-Peak, 25 mmsfd. Lo-Cap

FAST-CHECK TUBE TESTER -

Simply set two controls . . . insert tuhe . and press quality button to test
any of over 700 tyhe types completely, accurately . . . IN JUST SECONDS!

Over 20,000 servicemen are now using the FAST-CHECK in t
servicing time way down, eliminating unprofitable ¢ :
by selling more tubes with very littte ef

Chose the FAST-CHECK above all other t

PICTURE TUBETESTADAPTER

heir every day work and are cutting
ot aole all-backﬁ a?d mcriasmg their dollar earnings

ri. See for yourself at no ris Why so many service n
ube testers. 4 i EEGome

INCLUDED WITH FAST-CHECK » Checks g &AN'GE OF OPERATlON
Enables you to check ualily of over 700 tubes types, employing the time
P tyubeso (ti:nclud'l?l” proven dynamiic cathode emission test, This coversgmore than
o ng 29% of al) tubes in use today, including the newest series.string
€ new short-neck 110 TV tubes, auts 12 plate-volt tubes. 024s, magic eye tubes, gas
degreg type) for cathode regulators, special purpose hi-fi tubes and even foreign tubes,
emission, shorts and life v Checks for inter-element shorts and leakage,
expectancy ... also to reju- ¥ Checks for gas content,
venate weak picture tubes. » Checks for llfe-expectancy.
5 r- ® No time consuming muitiple switching . . | only SvoAsettino N se ired i i
on canventional seming ™ No annoying tEir ¢ha D BS are require instead of banks of Switches
W focated inside cover, New listingz o o heking . . - o enonant

listing over 700 tube types is
Checks each sec-

[ i is defective the tube will read “Bagrr
e el is will read a
S & v TP B Phosphor bronze beryllium tube sockets ne

a t Sp rrent tuhes o Compensation for
Model FC-2 _ housed in hand. ine voltage variation o 12 filament positions e Separate gas and short je indi
rubbed oak carrying case com. 56950 no shock hazards e Long :

plete with CRT adapter Net NOTE: T,he Fast-Check positively cannot become obsolete

-+ » Circuitry is engineered to accommodate
all future tube types as they come out. New tube listings are furnished periodically at no cost,

CONVENIENT TIME PAYMENT PLAN — no FINANCING CHARGES

ALL CENTURY rCENTURY ELECTRONICS CO., INC.

i k
INSTRUMENTS ARE || It Avenue, Dept. 205, Mineola, New Yor
AITYIVLL Nl CHECK INSTRUMENTS DESIRED F‘”:a‘se’f‘i:"fﬁ‘ﬁ"umm checked for a 10 day free trial. If satisfied | agree o pay

;i If not
i thly installments as shown. If

irei LEstEn $32%50 down payment within 10 days and the mon ' Iments a8 shown. LA

5550 wifnin 10 days. Batance 5 months. | e o P refred | will raturs the Instruments within there is no
ON | | S . Balance $5 monthly for 5 m - | completely satisfied | wi ents within 10 days ang

k FULL YEAR II_ Mode wh:ltcm‘n :’?n?‘g‘sec“ Tube Tester $39.50 43rther obligation. It is understccd there wi
The extremely low | Rl ?s“s',%' within 10 days. Balance $6 monthly for 5 months. charges added.
| — -

ircui ifi ter $29.50

i odel SRT-1 In-Circuit Rectifier Tes :

prices are made I l_: 244.5% within 10 days. Balance $5 monthiy for 5 m;;‘:hsso Name
possible because Mode! TT-2 Transistor Tester :

Please print Clearly
I $4.50 within 10 days. Balance $5 monthly for 4 months.

i i . Vacuum Tube VoIt Meter $58.50 .
otk = buymg " D ?Iotf.%lo\gi:niﬁa:g:!yaysa. Balance $11 monthly for 4 msosn!‘thss(i Address
POt TR e I Model FC-2 Fast-Check Tube Tester S g . - - 5
manufacturer. D $14.50 within 10 days. Balance $11 monthly for | city
I Prices Net F.C.B. Mineola, N. Y.
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RADIO ELECTRONIC

BC1335 2-CHANNEL
FM TRANSCIEVER

30-39 mc. This unit is complete
with 18 tubes operating from
either & cr 16 volts D.C. (Seif-
contained power supply). Crystal
control, sensitive superhet circuit.
Approx. dimensions 11° x 10” x
6°. Approx. weight 24 Ibs, Unit
complete with tubes, schematic diagrom and pre-
setting instructions,

Like New . .oiovavavesstnnneansonnn eoch $29.95

44 POSITION
STEPPING SWITCH
With ovtomatic reset. 24 volt

A.C. Dimensions ¢ %" x 4%"
x 3" deep. Mfgd. by Wice.

$3.00 cach
Five for $12.50 postpaid

NT-6 WILLARD 6-VOLT STORAGE
BATTERY
Rated 2.4 amp. hr.

Approx. dimensions:
3Ya"1x1 %’ wx2 %" h.
Weight: 1 Ib. 3 oz.{plos-
tic case). Dry chorged.

PRICE $2.50 co.

ELECTROLYTE

Pint Bottle with
Filler Bulb $1.00

NEW HEADSETS
Mfr. W, J. Murdock. Type 111 adjustable headbend,
10,000 ohms impedance, with cord and plug.
PriCe. o ittt iiiiiiiiiiiannnenarrann $3.95 cach
Mir. Connon. Type CC-2 adjustable headbond, 2,000
ohms impéedance, with cord and plug.
(3500000000 0800006000000006000000 $2.95 coch

12-VOLT DYNAMOTORS
Eicor—input: 12 volts D.C,, 3.8 omps. Output: 225
volts D.C., 100 ma.
(000000 e0a0000600 0095000000006 $2.95 eoch
DM34—input: 14 volts D.C., 2.8 omps. Outputs 220
volts, 80 ma.
(3505000006 6000000000 0quoCOo 0000 $2.95 eoch
35X032—Input: 14 volts D.C., 2.4 amps. Ovtput: 250
volts, 60 ma. (This dynomotor RAts commond receivers.}
({300 00000000000060000000060600000 $2.98 coch
DM35—Input: 12 volts D.C,, 18.7 omps. Output: 625
volts, 225 ma.
(#00 0000 00000000000000000009000G0 $9.95 ooch.

Crystols (set of 80) for BC604 transmitter, 20 10 27.9 mc.
({330 0 cobo0OB00Bb00DE0 0000 Do GO $5.00 per set
Monval with schematic for BC603 /8C604,

(730000000050 000000G00000000TE000 $1.00 eoch

BC659 FM TRANSCEIVER
29-40 mc, 2 chonnels, crystal control. Unit complete
with tubes, built-in specker ond duc! meter for testing
floment ond plote circuit. Approx. dimensions 16* x
13" x7%".
Like NeW. . eaveserrosasenssrasnes esach $10.95
PE120 POWER SUPPLY

&, 12 or 24-volt {specify voltoge}.
Used with BC459 ond 620......0veess $6.95 cach

ANTENNA AN-29-C
{Used with BC4659)
1 4.1, telescoping.
PriCe.eer i iiisersienannsosnassnss $3.00 ecch
Hondiet T513, used with BC659, new=——Price $3.95 eo,

RCA 18-WATT AMPLIFIER
Input 105-125 volts A.C.,
50/60 cycles, 180 watts.
Qutput with 117 volts on
120 volt tap, power trons.
5% mox. R.M.S. hormonic
distortion o1 400 cycles, 18
wotts. Avoiloble omp.
looding impedance 4, 8,
or 15 ohms. Tube comple-
ment: input 4J7, voltoge
amp. 8)5, omplifier-phase inverter 6N7, output 2 6L6,
rectifier SU4G, field supply rectifier 5U4G, oscillotor
6F6. This is high quality omp., built 1o Gov't, specs.,
used normally with | 6mm sound projector. Case is steel
painted black. Approx. dim. 9* x 20° x 8°. Schematic
furnished. Shipping wt. approx. 50 Ibs....$24.95 ea.

NO C.0.0's. REMIT FULL AMOUNT WITH ORDER. ALL
PRICES F.O.8. PASADENA.

C & H SALES CO.

I E. Calaradn &t -

Fagadma K Calid

110

Ultra-stable Amplifier
(Continued from page 72)

distortion and the instrument used was
a Meusurements Model 31 IM analyzer.
See Fig. 6.

Transient response: This can best he
evaluated with a square-wave signal.
See Fig. 5. These photographs were
taken with a Tektroni Model 514 os-
cilloscope. The output load was a 16-
ohm resistor. Note the absence of tilt
on the 20-cycle square wave and the
complete absence of ringing on the
20.000-cycle square wave. Few output-
transformer-coupled amplifiers can du-
plicate this response.

Power output: This varies with the
impedance of the loudspeaker. See Fig.
7. It is recommended that a 15-ohm or
higher impedance loudspeaker system
be used. With a 16-ohm loudspeaker
the peak power is 38 watts. At fre-
quencies where the impedance of the
loudspeaker rises, the peak power is
correspondingly increased. Figs. 8 and
9 show the impedance curves of two
loudspeaker systems owned by the
author; an RCA LC-1A mounted in a
ten-cubic-foot infinite baffle and a KLH
Model 4. 1t is interesting to calculate
the power output capabilities of this
OTL amplifier at various frequencies
when using these loudspeaker systems.

Listeners who have visited the au-
thor's home (average size living room)
have agreed that there is more than
adequate power available, even when
reproducing heavy orchestral passages.
This was so even on the KLH Model 4.
Careful monitoring of selected program
material, using an oscilloscope. has
shown a moderate amount of clipping
at signal peaks, but the extremely fast
overload recovery of the OTL amplifier
has not made them discernible to the
ear.

Gain: The gain of the amplifier is 8.5;
that is, 1 volt of signal into the ampli-
fier will produce 8.5 volts across the
output. For maximum output using a
16-ohm load slightly over 2 volts is re-
quired. This is availabhle from most
preamplifiers.

Feedback: This amplifier uses 35 db
of over-all negative feedback. The
complete stability of the OTL amplifier
can be dramatically demonstrated by
connecting a 3000-ohm control in paral-
lel with the feedback resistor R.. The
normal gain of the amplifier is 8.5;
with the total resistance of the control
in the circuit the gain is approximately
8 and the feedback 36 db. When the
control shorts out R.. there is 100%
negative feedback (54 db) and the gain
of the amplifier is reduced to unity.
Even under these conditions there is
no evidence of instability. Again. no
output-transformer-coupled amplifier
can duplicate this stability. (If there is
need for a remote gain control, such as
in a stereo setup, then this control is
ideally suited as it is in a very low
impedance circuit.)

Damping factor: Referred to 16
ohms, the damping factor is 80. This

www.americanradiohistorv.com

figure was arrived at as follows. A sig-
nal at 400 cycles from the Precision
E300 signal generator was fed to the
input of the amplifier. The meter see-
tion of the Hewlett-Puckard 3308 dis-
tortion analyzer was connected to the
output of the amplifier and the signal
level adjusted to read full-scale on the
.3 volt range of the meter. This was
with no load connected to the output. A
Gencral Radio 1432F decade box was
then connected to the output and the
resistance reduced until the meter
reading was .15 volt. This occurred at
a load resistance of .2 ohm, the damp-
ing factor being the ratio of the in-
ternal impedance of the amplifier (.2
ohm)} and the output load.

Miscelluneous wadditional specifica-
tions of interest include: Hum and
noise—50 dbm. Power consumption at
a 117-volt line, when reproducing pro-
gram material at average room volume,
is 110 watts.

At this point it might be well to con-
sider that this amplifier is designed to
reproduce program material only; that
is, music and speech. It is not intended
for sine-wave signals and prolonged
testing. at high outputs, with this type
of signal will shorten the otherwise
long life of the 12B4A output tubes, It
should be appreciated that in the am-
plification of the complex signals that
make up music and speech. the instan-
taneous power requirements are very
many times the power averaged over
a period of time. What we desired is an
amplifier which, in the absence of sig-
nal input, uses a minimum amount of
current from its power supplies and a
minimum amount of plate dissipation
and, when called upon to do so. can
deliver a large amount of undistorted
power within the average plate dissipa-
tion of its power tubes. This we have
accomplished in what we believe is a
novel and economical manner in the
amplifier described here.

Enough of specifications! How does
the amplifier sound? We honestly be-
lieve that it is the closest thing to per-
fection yet developed in an audio power
amplifier. Given associated components
of first-class quality and good program
material, it recreates thrilling sound.

“OK. Joe. That's perfect. tighten
her up!”
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Generating Crystal Signals
(Continued from page 67)

The possibility of extreme error just
discussed will not usually arise and
can be easily avoided. A more typical
case, for example, would be the pairing
of units rated at 8010 ke. and 4500 ke.
to produce a difference of 3510 kec.
Since these are not too close together,
the least favorable combination of er-
rors (assuming the rated tolerance of
015 for cach) would result in an ap-
proximate error of .036% at 3510 kc.
This is probably less than could be de-
tected by recading the dial of a conven-
tional signal generator.

Sum heterodynes, of course, allow
far less possibility of error. Here the
deviation in the output will be greatest
when the individual crystals err in the
sunte direction. Even in this case,
however, accuracy will be no worse
than that of the individual crystals.

Additional Uses

The twin-crystal heterodyne oscil-
lator circuit may be used to compare
the frequencies of two crystals having
the same nominal frequency, as a
check on accuracy. To perform this
task, simply conncct sensitive head-
phones with good low-frequency re-
sponse {(or an amplificr-speaker combi-
nation good in the lows) to the output
of the circuit in Fig. 1 or 2. The differ-
cnce frequency, if greater than about
40 cps. will be audible. This output
can be compared with that of a cali-
brated audio generator.

Another valuable application is the
determination of actual frequency for
crystals that are unmarked (or incor-
rectly marked). Place the unknown
unit in one socket of the oscillator and
another crystal of known frequency in
the other socket. The difference out-
put they produce (the available output
signal that is lowest in frequency) can,
in turn, be zero-beat against the al-
ready calibrated variable signal gen-
erator., using the arrangement shown
in Fig. 3.

This method still leaves two possible
values for the unknown, but doubt can
be resolved easily. For example, sup-
pose an unknown crystal has been
paired with another whose frequency
is known to be 3105 kc. The difference
output is found at 970 ke. To produce
this difference, the unknown may be
beating cither above or below the fre-
quency of the known unit. Frequency
of the unknown may therefore be
either 4075 kc. or 2135 ke.

To determine which value is correct,
simply repcat the tcst using another
erystal of known frequency. For ex-
ample, the unknown is next paired
with one rated at 3550 ke. and the beat
is found at 525 ke. The results of this
test alone would indicate the frequency
of the unknown to be either 3025 or
4075 ke. Comparing both test results
obviously cstablishes the value of the
unknown at 4075 ke. —30—
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By WILLIAM C. CALDWELL

thinking cap, and let's see how we

can put those increasingly popular
transistor portables back into your cus-
tomers' pockets almost before they
miss them, It is possible to do this if a
few simple rules and transistor princi-
ples are observed:

Rule 1. Always keep a voltmeter
handy and don’t be afraid to use it. A
20,000-ohms-per-volt instrument is per-
fectly satisfactory in most cases. In
fact, since it requires no periodic zero
adjustments, it can prevent errors and
save time when reading small voltages
and biases.

Rule 2. Use miniaturized tools for
miniaturized components—small screw-

GET OUT your meter, put on your

Save Time

drivers, pliers, and a small (20 to 40
watt) soldering iron. Nothing like the
right tool for the job.

Rule 3. Use a system; never just
“hunt or poke" around.

“But what sort of system shall I
use ?” you ask. Simply follow the rules
already mentioned, along with some
other common electronic principles
that will be pointed out here, and
vou're in business. Before stating these
principles, let's review some working
facts about transistors:

1. There are two basic transistor
types commonly used in portable
radios, n-p-n and p-n-p. Of these two,
the n-p-n may be more closely com-
pared to a vacuum tube: one clement
emits electrons that are influenced
(biased) by the base as they are at-
tracted toward a collector that has a
positive potential on it.

2. The p-n-p transistor differs from
the n-p-n primarily in the direction
that electrons flow through it. They
move from collector to emitter, but this
flow is still influenced by the potential
(bias) between base and emitter. With
this reversed internal operation, ex-
ternally applied voltages are also
turned around: the most positive po-
tential is applied to the emitter.

3. In terms of their use in the radio,

12

Rational troubleshooting based on clear-cut rules

can end the futility of

transistors may also be divided into
three general categories, Low-power
types are generaly used in such stages
as r.f., local oscillator, converter, if.,
a.g.c. amplifiers, and small audio am-
plificrs (under 50 milliwatts) like those
found in hearing aids. Medium-power
transistors may be used as audio
drivers (50 milliwatts or more) or in
audio-output stages of small portables.
High-power (or simply “power") types
are used in the audio-output stages of
car radios or larger portables that are
capable of one watt of output or more.

Troubleshooting Procedure

Now we are ready to take a typical
portable and apply some of the prin-

hit-and-miss procedures.

ciples involved. The first step always is
to check battery voltage under load
(radio on). This reading should be
within 10 per-cent of rated voltage if
standard zinc-carbon bhatteries are used
or within 5 per-cent of rated voltage if
mercury batteries are involved. Bad
batteries can cause any number of con-
ditions: weak, dead, or distorted sound,
or even instability and oscillation.
While at the batteries, it is a very
simple matter to find out how much
current the radio is drawing without
unsoldering any leads if the batteries
are mounted in clips. Simply insert a
piece of paper as an insulator between
one end of a battery and its clip. Switch
the meter to the appropriate milliam-

on Transistor Rodios

o i e I
) - e 8 -

Fig. 1.

Typical transistor stages.
Fig. 2. Open condition in base circuit.

ey
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pere range and measure across the
open battery connection, with no signal
and minimum volume on the receiver.
If more than 25 per-cent over the
normal drain is indicated you should be
looking for a short somewhere, not an
open condition. If several times the nor-
mal value of drain is noted, you prob-
ably have an “A” line short, such as in
an electrolvtic capacitor.

Next, if any sign of instability is
present—oscillation, motorboating,
whistles, or howl on stations—substi-
tute good eleetrolytics across the ones
in the circuit. If not, isolate the trouble
to a stage or section of the radio.

Some manufacturers give a step-by-
step procedure for stage isolation in
their service literature. A good ex-
ample is the Delco Radio Division of
General Motors. This company de-
scribes both a “click” test and a signal-
generator approach for auto-radio
portables. The “click” test (touching a
10,000-ohm protection resistor from
certain transistor elements to ground
while listening for a slight noise as
this is done) is usually the fastest pro-
cedure for a completely dead radio.
The signal-generator approach is often
best for a set that is merely weak. A
resistor installed in a test lead, with
clips on both ends, has proved very

ELECTRONICS WORLD
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helpful in troubleshooting dead port-
ables. The resistor prevents damage to
transistors and i.f. transformers.

For example, in the block diagram of
Fig. 5. a click should be heard at the
base of the first audio transistor unless
the trouble is present in one of the
audio stages. Then, moving toward the
front end, a click should be heard at
the collector element of the mixer
stage. If not, one of the if. stages is
at fault.

In some radios. clicks may be heard
within the i.f. stages, but in others the
gain is not sufficient. The general rule
is that. if two i.f. stages are present, a
click at the first i.f. collector or hase
may be heard but, if the radio uses only
one i.f. stage, the collector of the mixer
stage is the first click test point after
the first audio stage. Then, moving to
the r.f. stage, a click should be heard at
the base element and at the “*hot” end
of the loop antenna when it is touched
with a screwdriver that is “grounded”
by the grip of your hand.

Since radios vary in their ability to
pass these test signals, it is advisable to
try clicks and signal-gencrator injec-
tions at various points in order to get
the feel of normal responses and to
gain self-confidence. The volume con-
trol should be set at maximum in these
tests. One important point: when using
a signal generator, always start with
a low rf. gain setting and increase
gradually to prevent blocking the
stages with excessive signal. The
amount of signal required, of course,
should decrease as one moves toward
the front end.

In-Stage Isolation

After stage or section isolation, the
next step is to pinpoint quickly the
defective part, connection, or circuit
point. This is where that voltmeter and
those previously mentioned transistor
principles come in handy. Voltages
should be measured carefully in the
suspected stage or stages. Assuming
that the battery voltage is normal,
stage voltages are usually accurate to
= 10 per-cent for voltages above one
volt. Accuracy of voltages below one
volt is usually .1 volt, If battery volt-
age is not quite at rated value, allow-
ances would have to be made in
measuring the stage voltages. This is
another good reason for aiways meas-
uring source voltage first,

Fig. 1A shows a typical #-p-n ampli-
fier stage and Fig. 1B shows the same
circuit revised for p-n-p operation. The
voltages are *normal” ones, taken with
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respect to ground. (In this article, the
negative pole of the battery is at
ground potential. If a positive ground
is used in a circuit being checked. the
direction of change in voltage with
each defect, would be reversed from
that shown here.)

Before launching into a discussion of
defects and their symptoms. one point
is worth clarifying, Reference is made
in what follows to “open” transformers
and resistors. Actually these condi-
tions are seldom found in transistor
radios except in the output stages of
auto radios where the emitter resistor
also serves as a fuse. In actual prac-
tice, apparently open conditions of this
kind would end up as poor connections,
usually repaired by heating solder
joints slightly, rather than as true in-
ternal opens. However, the assumption
of open transformers and resistors is
useful for the purpose of explanation
and clarification. Now for principles:

Prineiple 1, With an open transform.
er in the base circuit, voltages around
the transistor elements will change in
the directions indicated in Fig. 2. Note
that voltages for an n-p-n transistor
tend to go in the same direction that
a tube's voltages would go under simi-
lar circumstances. The p-n-p voltages
change in the opposite direction. In
either case, the floating base tends to
assumc the emitter voltage; thus there
will be no difference in potential be-
tween emitter and base.

Principle 2. With an open trans-
former in the collector circuit, transis-
tor voltages will change in the direc-
tion shown in Fig. 3. In this case, the

emitter measures the same as its
source potential (ground or battery
voltage. as a rule). indicating that no
collector current is flowing through
the emitter resistor. The collector as-
sumes the same voltage, making this
condition easy to detect,

Principle 3. With an open stabilizing
resistor in the emitter circuit (or an
open in the printed wiring of the
emitter circuit), transistor voltages
will alter in the direction shown in Fig.
4. The emitter assumes the voltage of
the adjacent element {in terms of in-
ternal construction) . and again there is
no potential difference between base
and emitter.

Principle 4, When the lead to the
transistor base is internally open, volt-
ages will change in the direction shown
in Fig. 7.

Principle 5. With an internal short or
high leakage between emitter and col-
lector, voltages will change in the di-
rection shown in Fig. 8.

Note that the transistor that has be-
come leaky or shorted in this way can
cause the emitter-to-base voltage re-
lationship to be reversed from normal.
That is, if the emitter voltage is sup-
posed to be higher than the base volt-
age. it will become lower, or rice versa
in this instance.

Based on the typical arrangements
shown in Fig. 1 for the two types of
transistors. and the defeets illustrated
in Figs. 2 through 8, a summary of de-
fect indications is given in Table 1.
Until the symptoms described are
memorized. it might be useful to keep
a copy of this table handy for ready

Fig. 7. Open lead in transistor base.

Fig. 8. Emitter-to.collector leakage.

Table 1. A summary of typical defect indications in transistor circuits.

N-P-N P-N-P
DEFECT Collector Emitter Base | Collector Emitter Base
Open Base Transformer High Low  Low Low High *
Open Collector Coil Low Low OK High High OK
Open Emitter Resistor High High** OK Low Low** OK
Open Base (internal) High Low OK Low High OK
Emitter-Collector Leak Low High OK High Low OK

NOTES:

**Small change only. Emitter assumes

All indications will be opposite to those listed if a positive ground is used.
*Reading depends on resistance of meter.

voltage on base.
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reference when defective transistor ra-
dios come along.

Circuit components, component con-
nections, and printed-circuit wiring are
the first items checked in a suspccted
stage, of course. Only after these have
been cxamined should the transistor
itsclf be checked.

Transistor Tests

Certain facts about a transistor can
best be determined by leaving that
transistor mountced in its circuit. This
is a blessing in troubleshooting. es-
pecially where the transistor leads are
soldered into the circuit. In Fig. 6A
some facts about the internal construc-
tion of an wn-p-n transistor are high-
lighted. Note that it may be rcgarded
as two diodes back-to-back—an #n-p
emitter-to-base diode and an #n-p col-
lector-to-base diode. It is common to
refer to these as simply the collector
diode and the emitter diode.

To test for individual diode action,
simply check for a front-to-back resist-
ance ratio on each diode, using an chm-
meter. The best scale to use is easily
found by experience and is determined
by the transistor type and resistance
values in the external circuit. The
general rule is to start on the B x 100
scale and never usc the R x 1 or R x
10.000 scale for low-power transistors
(r.f.. converter, i.f., etc.). Most ohm-
meters are capable of drawing up to
100 ma. current on the R x 1 scale with
a 1.5-volt internal battery and have 15
ohms of serics resistance internally
(I =15/15 = .100 ampere). This is
too much for some of the small tran-
sistors. In addition, the v.o.m. type
meters sometimes switch in a 22,5-volt
battery on the R x 10,000 range,
making that scale undesirable for this
application since the voltage rating of
the transistor may be exceeded.

In-Circuit Test Example: Turn radio
off, set meter on R x 100 range, and
place it between base and collector
elements. See Fig. 6B. Note resistance.
Then reverse the ohmmeter leads and
again check base-to-collector resist-
ance. The reading should change.

If, however, this is an audio stage
(medium-power transistor} and the
reading is near the low end of the
scale during both checks, switch to the
next lowest range (R x 10 or R x 1}
and try again. This is permissible with
most audio transistors, since thcy are
not likely to be damaged, and the lower
circuit resistances in audio stages
make it nccessary to use the lowest
ranges in some cases.

The next step is to check the emitter-
to-base diode in the same manner, as
shown in Fig. 6. If no change in resist-
ance takes place as the leads are re-
versed in cach case, onc of the leads in
the transistor may be open. However,
before the transistor is discarded, a
final cheek is always made with the
transistor removed from the circuit.

Another check is to make certain
that the transistor is not shorted be-
tween emitter and collector. See Fig.
6B. Start on the R x 100 scale and
work down in range until a short is

ELECTRONICS WORLD
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ruled out. This will not damage even
the low-power transistors. When re-
moved from the circuit, most low-pow-
er transistors read over 5000 ohms on
this test, medium-power transistors
over 500 ohms, and power transistors
over 50 ohms. The readings will be
Jower in the circuit, but should not
show a complete short.

Power transistors, although not used
in most portables, shouid be checked
according to manufacturers’ recom-
mendations. They usually have to be
removed from the circuit due to the
low circuit resistances invoived.

Unlike tubes, transistors rarely fail
and should not be suspected first. Be-
cause of close proximity of connections
in most transistor radios, more circuit
shorts and loose connections are found
than defective transistors. Also, due to
the miniaturized i.f.’s and capacitors, a
greater percentage of these parts are
found defective in portables.

Summary

1. Check the batteries under load.

2. If signs of instability are noted
oscillation, whistles, motorboating, or
slight howl on stations-—-substitute
good capacitors across the miniature
electrolytics.

3. Isolate trouble to a section or
stage.

4. Take voltage readings in the stage
or stages suspected and compare with
schematic for the radio.

5. When voltage irregularities are
found, check other components in the

M

ICRO

ELECTRON TUBE :
INTRODUCES FOR THE FIRST TIME i

early 5o markeg

circuit and look for poor connections.

6. Check the transistor itself.

The main thing is to approach the
radio with confidence. Use reasonable
care but do not become paralyzed by
the fear of damaging components. If
one does become damaged by excessive
heat or voltage, it will be so rare an
occurrence that it probably will have
paid for itself many times in the knowl-
edge and self-confidence gained prior
to the mishap.

Good luck in keeping those cus-
tomers’ pockets filled with music. news,
and ball games. 3
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parts and components are described in LAFAYETTE'S GIANT
PAGES NEW 260-PAGE CATALOG. SEND FOR IT—IT'S FREE! Just fil

in coupon below and present it at any Lafayette store, or

paste it on a postcard and send it to us. THAT'S ALL YOU

FRE E B HAVE TO DO to get your FREE 1953 LAFAYETTE CATALOG!
ELECTROSTATIC R it

TWEETER

LAFAYETTE’S
1959 CATALOG

26 GIANT-SIZE

"N
NEW! “STEREO ANALYST" E SITET e ===
Single Needle ° - =t =
e e
s VU Balance == = Ee= il
'] : = " E=—=1 4
Meter | ’ : - .
¥ = E = =
The Most g‘ﬁ E jer——-=
Versatile - — =
Instrument ===
Offered

N

{ o~ The Hi-Fi
THE FINEST HI-FI

® BUILT-IN CROSSOVER NETWORK

onlyl(j"l -l .v95 Enthusiast

® UNIQUE 2 COIL GALVANOMETER-TYPE
PRECISION METER MOVEMENT

® 7 RANGES OF METER SENSITIVITY

® EFFORTLESS BALANCING OF STEREO
SYSTEMS

® MAY BE USED AS VU METER AND TAPE
RECORDER LEVEL INDICATOR

Solves all stereo balancing problems. Each stereo chan-

nel feeds a sepacate <oit thraugh o full.wave bridge

rectifier. Balanced signals resubt in o O defiection. 2

slide switches permit individval channel measurements,

Metal case, satin gold finish. Size: 4% x 5% x 4%”.

Shpg. Wt., 3 lbs.

TM-66 Stereo Bolance Indicotor Net 11.9§

SHURE m1iD
with digmond stylus

r 4

PK.245 19 1bs. Special.

SPECIAL MONEY-SAVER
COMBINATION

99.50
SAVE 26.60

PK-245 hysteresic-synchronous turntable with new
Lafayette PK-270 12” professional sterec toné
arm plus Shure M3D Dynelic Compatible Stereo
Cartridge with .7 mil diamond stylus. Shpg. wt.,

LAFAYETTE RADIO, Dept. re-9 :

TWEETER AVAILABLE

Leave il to Lafayette to bring youv the ''hattest’’
tweeter—the superiative elecirostatic 3 element
tweeter, roted best regardless of price. This smooth
performing tweeter—superior to units ¢osting many
times more—improves ANY speaker system, bring-
ing forth the reclism and acoustic brilliance of the
high frequencies. Simple ta cannect and use,
comes complete with detailed instructians. In ma-
hogany, walnut or blonde finishes with attractive
plostic grilles. Size 11% x § x 4%. Shpg. wt.,
7 1o

SK-150 Elecirostatic 3 Element Tweeter Mahog:
any Finish

SK-151 Some in Walnut Finith
SK-152 Same in Blande Finish

27.50

SHURE M1D

Slet] 8250 with diamond stylus

5000 Cycle Crossover Frequency

¢ WIDE 120° DISPERSION ANGLE
achieved by 3 Elecirostaiic Element Design

(Al

® MEASURABLY IMPROVES ANY SPEAKER SYSTEM
Superb High Frequenty Response from 5000
Cycles 10 Beyond 25,000 Cycles

® BUILT-IN AC POWER SUPPLY
Supplies High Voltage Necessary For True
Elecrrosiotic Speaker Operotion

® AVAILABLE IN MAHOGANY, WALNUY OR
BLONDE ENCLOSURE

SPECIAL SALE!

9] GARRARD RC121/I11
‘ WITH SHURE M3D
DYNETIC STEREO
CARTRIDGE WITH
DIAMOND STYLUS

MONEY-SAVER COMBINATION

Garrard latest mode!l RCY2)1 /Il with Shure model
M3D professionai Dynetic Compatible Stereo car-
tridge with .7 mil diamond stylus. Regular 83.13
value. Shpg. wt., 135 lbs. Net 52.50

GARRARD R(-88
Garrard RC88 and Shure MID Cartridge..Net 62.50

IFREE P.0. Box 511, Jamaica 31, N. Y. d Wem

| OUT | Senp FOR THE WORLD'S LEADING ELECTRONICS,

i AND | RADIO, T.v., INDUSTRIAL, AND HI-FI GUIDE n

I PASTE| (] Send FREE LAFAYETTE Catalog 5% ®
ON Narme! bw Vs a e § 4 BALTS & @nim s 3 ada I

I POST | Address ...........ovveeeeiiiieiennns I 'gam / Cor

I t“ﬁ. City.....coovvunn Zone.... State. . . .. I gmm'
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LAFAYETTE Kits Are FUN To Build!

LAFAYETTE
STEREO TUNER KIT

THE MOST FLEXIBLE TUNER EVER DESIGNED

. ® Multiflex Output for Now Steree FM
11 Vubes (intluding 4 dual-purpese) -+
Tuning Eye Selenium rectifier Pre-
vide 17 Tubs Perlermonce
10XC Whistle Filter ® Pre-cligned 1F's
Tuned Cascods FM @ 12 Tuned Cirtuits
Dual Cathode Follawsr Output
Seporotely Tuned FM ond AM Sectiens

with FM/AFC ond

Armstrong  Circuit wi
AFC Defeat
® Duct Doubte-Tuned Tronsformer
Coupled Limiters.
More than a year of retearch, planning ond engineering went into the moking of

o the Lofaystte Stereo Tuner. 11 wnique flexibility permits the reception of binaural

tae ‘q‘ svs :‘--'-r-, broadcosting (simulianeous tronsmission on both FM and AM), the independent

Starqsophonte operation of both the FM and AM sections ot the same time, and the ordinary

FM-AM (nner reception of either FM or AM. The AM ond FM sections are separately tuned,

= each with o i1eparate 3.gong tuning condenser, 1eparate flywheel tunino ond

et GO CLT seporate velume control for proper balontmu when used for binaural Programs.

Monanral FM-AM (nner Simplified accurote knife-odge tuning is pravided by magic eye which operates

Uase It 0 = osiraight independently on FM and AM. Automatic frequency control ““locks in'" FM signal
Monsaral FM or AM

inner

permanently, Aslde from its unique flexibility, this is, above all else, a Quality
high-fidelity tuner Incorporating fectures found excluslvely in the highest priced
tuners.

FM ipocifications incfude grovunded-grid triode fow noise front end with triode
mixer, double-tuned duat Hmiters with Foster-Sesley discriminator, less than 1%
hormonic distortion, frequency response 20-20,000 ¢os + 'y db, full 200 k¢
bondwidth ond sensitivity of 2 micravotts for 30 db quieting with full limiting ot
one microvolt. AM specifications include 3 stoges of AVC, 10 ke whistle filter,
buitt-in ferrite toop antenna, less than 1% harmonic distortion, sensitivity of 5
mi¢crovolts, 8 k¢ bondwidth and frequency responte 20-5000 ¢ps =+ J db.

The 5 controls of the KT.500 are FM Valume, AM Volume, FM Tuning, AM Tuning
and 5.position Function Setector Switch. Tottefulty styled with gold-brais escu-
tcheon having dark moroon background plus matching maroon knobs with gald
inserts. The Lafayette Sterec Tuner woy designed with the builder In mind. Two
1eporate printed circuit boords moke construction and wiring simple, even for
such a compPlex unit. Complete kit includes att Parts and metal <over, o step-by-
step instruction manwval, schemati¢ and plctoriot diagrams. Size Is 133" W «x

KT-500

74.5

10%" O x 413" H. Shoo. wt.,22 1bs.
oNlY 7.45 DowN KXT-500 Net 74.50
7.00_MONTHLY I.Y 50 Same aos above, completely factory wired and tesled. .Net 124,50

NEW! LAFAYETTE PROFESSIONAL STEREOQ
MASTER AUDIO CONTROL CENTER

Solves Every Stereo/
Monaural Control Problem!?

® UNIQUE STEREO & MONAURAL CONTROL FEATURES

¢ AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE
3d CHANNEL OUTPUT & CROSS-CHANNEL FEED

® PRECISE “NULL" BALANCING SYSTEM

A REVOLUTIONARY DEVELOPMENT IN STEREQ HIGH FI-
DELITY. Provides such unuival featyres as o Bridge Control,
for variable ¢ross-channel signal feed for elimination of *‘ping-
pong’® (exoggerated separation) effects end for 3d channel
output velume control for J-specker stereo systems; 3d channel
output olso serves for mixing steréo to produce excellent mon-
aural recordings. Also has full input mixing of monaural program
sources, special ‘‘null’’ stereo balancing and calibrating system
(better thaon meters), 24 equalization positians, all-concenteic
cantrols, rumble and scrotch filters, loudness switch. Cluich type
velume cantrols for bolancing ar as 1 Master Yelume Control
Has channel reverse, elecironic phasing, input tevel contrels
Sensitivity 1. 78 millivetts for 1 volt out. Duot low-impedance
outputs {plate fellowers), 1300 ohms. Response 10-25,000 cps
+ 0.5 db. Less thon .03%, IM distortion. Uses 7 new 7025 low-
noise duol friodes. Size 14" x 42” x 10%”. Shpg. wi., 14 |bs.

omplete with printed ¢ircuit board, coge, profusely illustroted
instructions, oll necessary parls.

LAFAYETTE KT-600 — Srereo Preomplifier kit Nel 79.50
LAFAYETTE LA- 600- -Stereo Preamplifier, Wired ...Net 134 50

' LAFAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT

@ 36-WATT STEREC AMPLIFIER- @ 2 PRINTED CIRCUIT BOARDS FOR
T8.WATTS EACH CHAMNEL NEAT, SIMPLIFIED WIRING
@ FOR OPTIONAL USE AS 36-WATT @ RESPOMSE BETTER THAN 33.30,000
MONAURAL AMPLIFIER CPS =+ t/, DE AT 18 WATTS
@ EMPLOYS 4 NEW PREMIUM.TYPE @ LESS THAN 1%, HARMONMIC.OR
7189 OUTPUT TUBES INTERMODULATION DISTORTION
A superbly-performing basic stereo omplifier, in eosy-to-buwild kit form fo save
you lots of money ond let you get into stereoc now of minimum expensel Dual
inputs are provided, eoch with individua)l volume control, and the wunlt may be
used with o sterec preamplifier, for 2-18 wott sterec ¢hannels or, at the Aick of
o switch, 03 0 fine J6-watt monavial amplifier — or, if desired, it may be used ot
2 separate monaural 18-wolt amplifiers] CONTROLS in¢lude 2 input volume ¢on-
trots, chonnel Reverse switch [AB.BA), Monoural-Steres swilch. DUAL QUTPUT
IMPEDANCES are: 4, 8, 16 and 32 ohms (permilting paroltel {monoutal) opera-
tion of 2 speaker systems of up 1o 16 ohms. INPUT SENSITIVITY is 0.45 volts per
channel for full output. TUBES are 2-6ANS, 4-7189; GZ-14 rectifior. SIZE 9-3/16"d
(10-9/16” with controfs) x 5%”h x 13%"w Suppliod complete with perforated
_metal <oge, all necessary parts and delailed instructions. Shpg. wt., 22 Ibs.
KT-310 Stereo Powar Amplifier Kit Net

ONLY 7.95 DOWN
8.00 MONTHLY

® RESPONSE 10-25,000 CP$ = 0.5 DB

® & CONCENTRIC FRONT PANEL CONTROLS

® 4 CONCENTRIC REAR PANEL INPUT
LEVEL CONTROLS

° 1so° ELECTRONIC PHASE REVERSAL

~ NEW!

5,00 MONTHLY
v 47.50

165-08 Liberty Ave.
NEW YORN, N, Y.

JAMAICA, N. Y.

BRONX, N. ¥V,
542 E. Fordham R&.
FOrdham 7-8813

AXtel 1-7000

NEWAPK, N. J.
24 Central Ave.
MArket 2-14681

BOSTON, MASS.
110 Federal $1.
HUbbard 2-7850

PLAINFIELD, N. J.
139 W, Ind 51,
PlLainfietd 6-4713

100 6th Ave.
WOrth 6-3300

PLEASE INCLUDE POSTAGE WITH ORDER

May, 1959

wwWw americanradiohistorv com

STEREO REMOTE
CONTROL CENTER KIT
MODEL KT-315

TWO LOW NOISE 7025 DUAL-TRIODES
POSITIVE CONTROL 50 FEET OR MORE
BRIDGE BALANCING CIRCU{T

OUTPUT FOR “THIRD CHANNEL"
CLUTCH-TYPE VOLUME CONTROL

Self-powered electronic adapter with uniQue features in-
cluding low-impedonce '‘plate follower’’ outputs for re.
mote operation of fram 350 feet or more from controlled
amplifier. Cross-feeding various amounts of oudio from
eoch chomne| eliminates objectionabie ‘'hale in the mid-
dle’’ offect. Phase reversal with or withaut ¢hannel re-
versal. Premium type 7025 dual !riodes. Printed circvit
boord for easy error-free assembly. Complete with coge
ond simple detailed instruction manval. Size 6% x 4% x
7% . Sheg, wt., 7' Ibs,

KT-315 Electronic Stereo Adapter Kit [with cage)
Net 27.50

EXCITING "“EXPLOR-AIR"
4 BAND RECEIVER KIT

e

mé 18.50

e 4 Bands for total coverage:
e 550-1600 Kc broad cast band

1.7-5.0Mc., 5.0-14 Mc., 14-30 Mc.
shortwave bands

¢ Complete band- switching from
front panel

e Built-in Big 4" PM Loud- speaker

I —
=T

L

Ny

.0@‘

N

A complete regenerative shartwave aond stondard broadcast
set cavering from 550KC to JOMC. Feotures include pre-
wound coils, isolated chassis and freedom from shock haz-
ord ond sensitive circuitry, Perfect for omateurs, students
and casuval listeners. Simple to build, this kit is ¢camplste,
including all parts needed and a detailed step-by-step in.
struction book. Shpg. wt., 8 tbs.
KT.135 EXPLOR-AIR RECEIVER KIT {less cobinet)

HNet 18,50
ML-150 Leatherette covered wooden cabinet for above

Nel 2.75

NEW! LAFAYETTE
STEREO AMPLIFIER KIT

gﬁi; £11,18.95

® GANGED TONE CONTROLS ® STEREO-
MONAURAL SWITCH o .04 VOLY SEN-
SITIVITY e 4 WATTS STEREO QUTPUT
¢ ISOLATION TRANSFORMER e SEPA-
RATE VOLUME CONTROLS

Brond new stereo amplifier kit for that extra small stereo
hi-fi yet, featuring separate wvolume <ontrols; gaonged
tone control; stereo, reverse and monaural switch, 40
millivalt sensitivityl Complete kit with tubes, rectifier,
all parts and instructions. Only 9% x 5” x 4%"”. For
110-120 60 ¢ycle AC. Shpg. wi., 7 Ibs

KT-126 — Complete Kit .Net 18.95
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VIBRATOR SUPPLY FOR TBY
Input 4 VDC @ 2.5 amps. Powers your TRY walkie-
talhie. ALSO CHARGES TBY botteries from 6 V. Com-
plete with instruction book and spare harts.

BRAND NEW! .. .. ,39-95
=

O OO D 6 0 0 OB

when COLUMBIA

undersells everybody?

PE-103 DYNAMOTOR!
Columbia ralls back prices to 1946!
6 or 12 V. anput: output 300 VDC @ 160 mils
will hanhdle 200 mils. Complete with filter, con-
denvers, mounting base, circull breakers.
two 8 ft. heavy duly battery cables.

il

KELLOG WALL TELEPHONE
Hook up your home, garage, workshop, patio with a
2.way  Uintercom’ for five bucks? Black, buakelite
cnse, With builtein bell! Needs only battery, sz 95
2 for £5.00, EACH. . . . L

POWER TRANSFORMER BARGAIN!
110 V. 60 cyc. input. (niput: 580 VCT @ 120 ma;
G V. e 11 ump: 5 V.ot 3 amp 17 V.oo@ 1.2
amp. Compact. potted. new. A Columbin Spe- 95c
ciol®” 3 for $2.50. Each. o voen i vn i ne .

PP-326/U POWER SUPPLY
Input 115 V.. 60 cps. Owput: 28 VBC (@ 112 amps.
HEAR THIS: This unit output is rated at 900 ma but

Aaay s e

it can  hiow 2+ amps. COMPLETELY FILTERED G oveles ORIGINAL COST WAS 51,900.00!
WITH CONDENSER AND CHOKE! Dim.: 13 x 26 x 12127, Exeel- 3195 00
New. Abonut 77 SQUAEC. oo m v v s v oee e one . lent cond. Wt. 150 Ihe. ONLY ‘

Excel. |Shijp. wt, aperox, 100 1bs.). . 312'50
— ARG JANSMITTER- s

1N0.150 me.  1O-channel. corystal controlled.
Huilt-in 21 VD dynamaotor, Mg, by Collins,
¥ 1. for alreraft. CAP: mobile, etc. 54

Good comd. L. .. e e eeeia e g

COLUMBIA SLASHES PRICE—
ON MEASUREMENTS CORPORAT
MODEL B4 SIGNAL GENERATOR
Aoo- 100 ME n one band,
remling dial, Freq. accurate to + 0 d
Ouibut voltage contipuously variahle from
01 a0 300.000 microvaits!  Output  im.
pedance 50 ohmae, Maodulation 00 to 307 .
Choice of 400, 1000 10 2500 eveles,
Pulse freg,: 60 to JOD ke §n  ranges:
G0-1.000, 800-10,000, and § DO00-100,000
pulwes per cocond  Power suppiv 117 V' S0k

Frey -

MEMO FOR MARINERS!

BC-652 AMATEUR AND MARINE RECEIVER: 1.4
MC, 11 Tubes! Built-in erystal calinrator and 1 v
dynamotor! READY TGO USE ON BOAT—NO CON-
VERSION NEEDED! Output for speaher s l 4 95
or phones. Exceltent, with schemntic . . .

APN-4 LORAN RECEIVER AND INDICATOR: E--
cellent for sl you plutovrats with boats! Brand

:\)(]\“L‘“llh])lugs amt r-no.unlu.ltf rachs, ssglso

POWER TRANSFORMER

2000 VCT 6 200 ma. Conthhuavs 2,000 VOT

& St oma on CWw, 0 cycles. Lrk.
1

1L v, 6
potted «<mfr. Mfg. hy Chieago for
Colline Radio. Brand New, ONLY. .. 56-95

ERS Witl H
Me, ONLY B
Specintl at - .9
. Redueed 10, 3.98
g . ae 95
or above.
7.98

12 VOLT GENERATOR

PERMA-FLUX DYNAMIC HI FI HEADSET!

Plastic ftiber cones PLUS padded chamuis ear

30 nmp for mobile or battery chnrge appli- 34 95 muffa. 600 ohms. Monaural or bine sg 95
cation. Compaet _(about Tx6%). New. . . ... U aurul ;‘ca 5;-‘.7"""\' wmiﬂthE — L
-625 {Metal) TECTOR
12 YOLY DYNAMOTOR SRCR-B23. lacate that leaky pipe or hidden
Type DM-34, Cutput 220 V., @ B0 ma. 33 95 treasure! Complete In carryIng case.
NOW L o as e e e s tmatiraa L Facellent conditeon. ... awo. ... L)

NEW BC-611 HANOJE-TALKIE CHASSIS

Covers 3500.6500 ke, Can he camverted to

citizens band. Less
CRYSTAL AND COIL SET: for 35353 he
New. ...« Ciaar i e 0oCOCpOOODOGOBO0GA0D

tubex. ¢rystnl, coil. ... s3'95

WEST COASTERS: VISIT OUR VALLEY BRANCH
PO BUCK-BUSTING  BEYS IN FLECTHIINIUS!
Ah00 1 ANKERSHIM B VB, N BoLLYWaOL, CAF

KEEP CANDEE HANDEE!

e ——————————————
MODEL 84 MEASUREMENTS CORP.

SIGNAL GENERATOR

Just reduced! Close-ocut specioi!
Frequeney Sou-topo MC in one band. Indi-
vidually calihrated direct Teading diais.  Fre-
Quency  Accula = 0.5 . Dutput sullage cons
Dnuously saiasle from 0.1- 100,000 crovolts,
vutput mmpedance S0 ohins, Modulation [y I 14 [
Choree ot 400, 1000, 2300 cyeles. Pulse fre- e
queney Gu-1U0 Ke. I three ranges: 60- 1,000,
GUD-1U.VUL:  aod  H6.U00-LUL0UY  pulses  per
pecond. Power supply 117 V.. 50 86U cycles.

Dim.s 13 x 26 n 12" Approx.
* ship. Wi, 160 Ius., bxcellent. ... slss'uu *
RAX-1 RECEIVER
4.vand, 472" dial. AVL. Miw. (W. phone jack ,and
volume control.  Voltale redu 24VDC and 200V

BU ma, Complete with 7 tubes,
g 1nnie ke,  Fach .

G.E. PYRANAL OIL-FILLED CONDENSERS
Cal. Nu. 18Fzou, 120 MFU « 3,000 ¥DC. F.B - for
hams. Makes ywod component fof are wekler.  Exeel.

Tent
cust

e
::-?fMAN COND. GO-m(d ‘ﬁ 4.000 \f’\-. s4sl95

c;«:;z[l‘ Sold  at (‘rm-nun of onginal 369.95

TELEPHONIC 4800 OMM HEADSET
Hrond new! Mfr. by Teluphincs. $3 95
Tepe TIHHT  Individuatly Boxed!. . .... ... g

HS-33 MEADSET: 600 olun. 86.95

Excel. cond. . .1. B

T-17 CARBON MIKE:

hoxed ... L. 31'95
HICKOK MOD. 547—A TUBE CHECKER

Mutunl conductance. With chart.  Als0 tests speclal

ave tubes. A honey of a huy!
Bueol. . o ’ 9.95

MC
- MO, Exeel. cond, 3.98

T-20 TRANSMITTER: 1
R4A ARR 2 RECVH.: Goml for 1173 meter
wlth tubes. gond cond Fa ®1.98: 2 for 3.00
FAMOUS O-5'ER RECVR. t0N-°50 KC. .
MD-7 PLATE MODULATOR: Fxrel, i 6,98
R-435/VRC-2X FM RECEIVER
Crystat controlled. ~ingle channel, covers fire, po-
lice freas. Double conversion supaerhet. 455 ke &
4.4 ane, . Nowe soueleh. double Tunller stages.
towl speitker output. Complete with 23 VDT vl
trator supplys tubes, less erystal.
Special. A steal at thils prieci. .. ov.s sl 4'95

APN-4B LORAN EQUIPMENT
Marine or air. l.ong range navigational ®ear in deter-
mine positjon of «hip or plane up o 1200 nilles from
bawe. Complete with scope, recelvetr. tubx's,
and tifi ke _crvstal. ONLY . L . 339-95

All items FOB. Burbank, Calif., subject to prior
sale. In Calif. add 4%. Min. order $3.95.

J. J. CANDEE CO. ...«

509 Neo. Victory Blvd., Burbank, Calif.
Phone: Victoria 9-3053

...00000000000000000.ooco..ooooocoo.......‘..
*
o0

RCA AUDID OSCILLATOR
Madel 154, Freqg,: (. 13000 eps. Output imp.
L. SuHr and 1,
Fxeol, e, oo e e 0
All Orders FOB Los Angeles, J5rfy deposii re-
Guired. all items subject to prior sale. NOTE:
MINIMUM OrRDER $3.00. WRITE TO DEPT. R.

c80 0000004,
*e
L]

.
°*®
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SERVICEMEN

Here's the perfect companion
to any tester!

Mode! GCT-8

GRID
CIRCUIT
TUBE
TESTER

: 2 {U.S, Por. No. 2,784,372)
Quickly spots grid errors and leakage

Herc's the perfect accessory for every
serviceman! Checks critical “*Control-
Grid* condition of vacuum tubcs
faster, more accurately than any other
tester! As many as eleven simultaneous
checks—automatically ! Stops guessing,
substitution checking, and costly re-
checks. Electron-cye tube indicates
following faults at a glance: Control
Grid Emission Excl., Grid-to-Cathode
Shorts, Gaseous Condition, Cathode-
to-Heater Shorts, Grid-to-Heater
Shorts. Grid-to-Plate Shorts. Plate-to-
Heater Shorts, Grid-to-Screen Shorts,
Screen-to-Heater Shorts, Heater-to-
Suppressor Shorts, Grid-to-Suppressor
Shorts.

Truly portable—may be stored and
carried anywhere. Com- $19Q95
plete, easy-to-assemble kit ] 9 net

Wired and factory tested.. $29.95 net

- Write today for free literature
. MANUFACTURING cO. S
o UL 5015 Penn Ave.So., Mph., Minn. o
*

-
e *®
et e000000®’”
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PSRN0 0800088000
Why buy anywhere else

ELECTRONICS
2251 W. WASHINGTON BLVD.
LOS ANGELES 18, CALIFORNIA

L] eo®
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Electrical Shock
(Continued from page 41)

a wasting away of muscle—a slow, pro-
gressive disturbance that may not be-
come cvident for weeks or c¢ven
months. Other delayed effects may
produce personality changes, amnesia,
mental inertia, blood-vessel discases,
cataracts, destruction of the pancreatic
tissues, and heart conditions.

So much for the effects of clectric
shock. What should be done if you see
someone rendered unconscious by clec-
tricity ?

Every person who works near clec-
trical equipment should acquaint him-
self with rescue techniques.

The first step is to break the connec-
tion between the victim and the power
source. If possible, do this by turning
off the power. The next best thing is to
remove the victim from the voltage
source—without endangering yourself.
Use a wood board or other non-con-
ducting object. As soon as you can
touch the vietim safely, apply artificial
respiration.

Speed is essential. Any delay at all
greatly reduces the chances of re-
covery. Of some 600 cases studied, over
70 per-cent of those receiving artificial
respiration within threc minutes re-
covered. Just one more minute of delay
dropped the figure to 58 per-cent. If
there is no heart or respiratory action
and treatment is dclayed five minutes,
death is virtually certain.

If you are alone, do not take time to
go for help. Start artificial respiration
immediately. If the person can be
saved, you can do it as well as anyone.
And don't stop even if the victim ap-
pears dead. Eight hours have clapsed,
in some casecs, before the victim re-
sponded. The only sure sign of death is
rigor mortis—and only a physician
should judge whether that condition
exists.

Above all. don't let the victim be you.

—30-

ITY ON AM
By WILLIAM R. SHIPPEE

HE INTERFERENCE caused by TV

receivers 1o nearby radios is much eas-
ier 10 cope with than is often believed.
The whistles and other noises that oceur
on the AM radios are the result of har-
monics of the horizontal-sweep signal.
The latter are being radiated from the
high-voltage seetion of the TV set, prin-
cipally from certain leads that aet as
transmitting antennas, These inelnde the
insulated lead 1o the cap of the horizon-
tal-ontput tube, the lead from the fly.
back transformer to the high-voltage
rectifier, and the second-anode lead from
the rectifier to the picture tube.

The procedure for suppressing this
radiation involves winding a few turns
of insulated hookup wire around the
offending lead and counecting one end
of the hookup wire to a nearby chassis
ground point. Satisfactory results ean
nsually be  achieved  with ten turns
around the insulated lead 10 the hori-
zontal-output tube, —30—
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Electron Tube Crossword

By JOHN A. COMSTOCK

HOSE of our readers used to working with tubes will
have no difficulty with this crossword puzzle that is based

on tube applications and terminology.

Have a try and if

things get too difficult, turn to page 153 for the answer.

ACROSS

1. Five-grid tube used in su-
perhets

5.In a beam tube the
electrons are focused to
achieve greater amplifica-
tion.

7.Used in gaseous electron
tubes.

10. Negative potential applied
to tube's control grid.

11.Every TV and scope has
one (Abbr.).

off is bias voltage
at which plate current
ceases to flow.

15. Male connectors attached
to a tube's base.

17. Resonator associated with
magnetron circuits.

21. Electrodes of a tube.

22, -triode (tube hav-
ing two triodes housed in
a single envelope).

24, British “treble.”

25, Type of light-sensitive
cathode.

28. Tube’s plate.

30. Extended cut-off vacuum

13.

ube.
34. Tube element.
35. Three-element tube.
DOWN
1. Tube's collector.
2. %rid bias voltage's polar-
ity.
3. Transconductance
bol) .
4. Plate current (symbol).
5. An 866-A is one.
6. Tube capable of convert-
ing a.c. to d.c
8. Letters sometimes found
on a tube basing diagram.

(sym-

9.
10.

12.
13.

14.
16.

18.
19.

20.
. Found in output circuit of

26.

27.
29,

31,

32.

33.

Not a metal tube (Abbr.).
Potential and polarity ap-
plied to tube's plate and
screen grid.

Plate resistance (symbol).
Letter and sign used to
designate point in circuit
where the positive termi-
nal of the grid bias source
is connected.

Unit of measurement in
vacuum-tube current flow.
Tube in TV set which
moves CRT beam from
side to side or up and
down.

It emits electrons in a

tube.

Non-gaseous tube (Abbr.).
Five-electrode tube with
two plates.

Class of amplification.

an electron tube.
Concentrated stream of
electrons passing from
cathode to plate in a
power tube.

Tube with two electrodes.
Charge resulting from
gathering of electrons
near the cathode of a
tube.

inction is the plate
potential at which plate
current will not flow in a
gaseous tube.

uration is condition
existing in tube when

electron flow within tube
is maximum obtainable
by increasing plate volt-
age or cathode heat.
Input power to tube
(Abbr.).
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The specs are the proof...now your
best buy in
ham equipment is__

/
90-WATT CW TRANSMITTER #720
KIT $79.95 WIRED $119.95

Conservative, highly efficient design plus stabmly. safety, and excellent
parts quality. Covers 80 thru 40, 20, 11, 10 meters (popL lar operat-
ing bands) with one knob band. swnchmg 6146 tinal amplitier for full
“clean'* 90W input, protected by clamper tube circuit. 6CL6 Colpitts
oscillator, 6AQ5 clamper, 6AQS bufter-multiplier, GZ34 rectifir. “*Nowice
limit"" calibration on meter keeps novice inside the FCC.required 75W
limit. No shock hazard at key. Wide range, hi-efficiency pi-network
matches antennas 50 to 1000 ohms, minimizes harmonics. EXT plate
modulation terminals for AM phone modulation with 65W input. Excellent
as basic exciter to drive a power amplifier stage to maximur allowable
input of 1KW. Very effective Tvl suppression. Ingenious new "low sil-
houette' design for complete shielding and ‘'living room’ attractive-
ness. Finest quality, conservatively rated parts. copper-plated c¢hassis,
ceramic switch insulation. 57 H, 15" W, 935"

NEW UNIVERSAL MODULATOR-DRIVER . . . . #730

KIT $49.95 WIRED $79.93 cover £-5 34.50

Superb, truly versatile modulator at low cost. Can deliver 50 watts of
undistorted audio signal for phone operation, more than sufficient to
modulate 100% the EICO =720 CW Transmitter or any xmitter whose RF
amplifier has a ptate input power of up to 100W. Multi-match output xfmr
matches most loads between 500-10,000 ohms. Unique over-madulation
indicator permits easy monitoring, precludes need for plate meter. Low
level speech clipping and filtering with peak speech frequency range cir-
cuitry. Low distortion feedback circuit, premium quality audio power
pentodes, indirectly heated rectifier filament. Balance & bias adjust
controls. Inputs for crystal or dynamic mikes, phone patch, etc. Excels
lent deluxe driver for high-power class B modulation. ECC83/12aX7
speech amplifier, 6AL5S sPeech clipper, 6ANB amplifier driver, 2-EL34/
6CA7 power output, EM84 over-modulation indicator. GZ34 reclifier,
ll’:‘r!‘e;} %t’x'a'!_’ity. conservatively rated parts, copper-plated chassis. 6” H

NEW GRID DIP METER . . . . . . . . . #710
KIT $29.95 WIRED $%$49.95 inctuding comptete set of coils
for full band coverage.

Exceptionalty versatile. Basically a VFO with micro-ammeter in grid:
determines freq. of other osc. or tuned CirCuits; sens. control & phone
jack facilitate '‘zero beat™ listening. Excelient absorpticn wave meter.
Ham uses: pre-tuning & neutralizing xmitters, power indication, locat-
ing parasitic osc., antenna adj., correcting TVl, de-bugging with xmitter
power off, determining C.L.Q. Servicing. uses: alignment of filters, IF's;
as sig. or marker gen. Easy to hold & thumb-tune with 1 hand. Continu-
ous 400 k¢ — 250 mc coverage in 7 ranges, pre-wound 0.5% accurate
coils. 500 ua meter movement. GAF4{A) or 674 Colpitts o0s¢c. Xmire
operated sel. rect. 2%4" H, 2%,” W, 624" L. Satin deep-etched aluminum
panel; gre\y wrinkle steel case,

IN STOCK! Compare and take them home
—right “off the shelf"—from 1900 neigh-
borhood EICO dealers. For free catalog mail
coupon. Over 1 MILLION EICO instruments in
use throughout the world.

(Add 5% in the West)

Send for FREE CATALOG now R-5
EICO, 33-00 Northern Bivd,, L.I.C. 1, N, Y.
Show me HOW TO SAVE 50% on 60 models of
top-quality equipment (in box | have checked
here: [J HAM GEAR [ HI-FI (J TEST INSTRU.
MENTS. Send FREE literature and name of
EICO dealer.

NAME
ADDRESS ... ..

CITY. .. STATE.. . .
See EICO’s Hi-Fi and Test Equipment ads on Puges 33 and 34.
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IT'S TRUE WHAT THEY SAY ABCUT STEREQ

Any stereo set-up—no matter what
the cost —is only as good as the
quality of the components that go
into it. To put it another way, the
quality you want can only be sup-
plied by a company with the experi-
ence in sound engineering that the
manufacture of superior stereo
components requires.

Everyone agrees that the making of
high-fidelity sound equipment is an
extremely technical, highly special-
ized phase of the electronics indus-
try. And that years of experience
are required before a high degree of
manufacturing excellence can be
achieved. For over twenty-five
years, Bogen has been making spe-
cial sound systems of proven excel-
lence for schools, theatres, offices
and industrial plants —as well as
hi-fi components.

Here is the business end of a typ-
ical Dogen school sound system.

Wherever professional sound qual-
ity is needed—you’ll find Bogen, the
sound equipment made by profes-
sionals. Best of all, the same sound
quality that engineers and musi-
cians insist on is yours to supply—
and enjoy—with Bogen stereo high-
fidelity components,

ILLUSTRATED BOOKLET: 64-page explana-
tion of hi-fi and stereo, “Understanding

High Fidelity-Stereo Edition”. Enclose
25¢. BOGEN-PRESTO €0., Paramus, N.J.

A Division of the Siegler Corporation.

BOGEN

HIGH FIDELITY COMPONENTS

AS ANYONI: who attended the West Coast
Hi-Fi shows can attest, the sterco disc has
literally taken over the record industry. Not
only was stereo disc the central theme of
things. but it was ohvieus that it had already
reached a point of refinement where it was
challenging all but the best of stereo tape.
Naturally, this did net escape the attention
of the tape bovs and I can assure vou that
loins are being girded and midnight oil is
burning in the tape industry in a new and all
out effort to stem the rising stereo dise tide.

As T have said before, those of yvou who
think stereo disc is for the birds, should hear
some reeent releases plaved on top-quality
equipment which is properly set up! Sure,
there is a ot of junk around. There are some
pretty miserahle excuses for sterco disc beiny
produced and there are plenty of stereo disc
machines, mostly of the packaged variety,
which are so unbelivvably bad they are tan-
tamount to a fraud! In fact the “fast buck”
hoys have produced allezedly stereo phono-
uraphs which iare even more cxecrable than
the junk they uscd to label “hi-n™!

Be that as it may. the stereo disc is ines-
orably continuing its march at a faster pace
than anvone could have dreamed. Almost
monthly estimates have had to be revised up-
wards toward the day when ~terco disc pro-
duction supersedes monophonic output. De-
spite many admonishments te the public not
to play stereo dises with monophonic ear-
tridues, this practice is becoming more wide-
spread and., in fact, a few manufacturers have
contended that this is perfectly OK. The truth
of the matter is that with many cheap pack-
aged units, their owners can't tell stereo irom
mono anyway, so great is the inherent dis-
tortion. The trouble with all this frantic stereo
clisc activity is, of course, that there is already
very grave danger ol the public being “over-
sold.” There are already plenty of folks who
have been “conned™ inte junk stereo phonos
and who are even now thoroughly disen-
chanted with this whaole stereo business,

You know. the best advertising is “word of
mouth” and one unhappy sterco *pigeon™ can
convince 10 or 20 of his pals that stereo is
all bunk and these 20 guyvs can each tell five
ol their friends, ete., ete. In a country of 170
million people even this snowballing of dis-
content takes time to make itseli felt, and it
is this “grace™ period that is keeping the
stereo ball rolling. And quite obviously. the
other side of the coin is that even with some
of the lesser quality stereo phonos, there are
thousands who are happy with their rigs and
think sterco is the cats whiskers. But the
warning in the situation is implicit . . . the
legitintate hi-fi stereo manufacturers are 2
small handful compared to the number of
“johnny -come-latelies™ who are trying to cash
in on the stereo boom . . . it is casier lor the

www.americanradiohistorv.com

By
BERT WHYTE

CERTIFIED
RECORD REVUE

smaller hi-fi companies to retain the quality
market they have always had |, . . but cven
they would have a hard time riding out the
storm should the stereo boom go bust! At
very least it would seriously arrest the normal
growth patterns of those companies,

Now I'm no crepe-hanger . . . as long-time
readers of this column know, I have always
been an enthusiastic pioneer in many develop-
ments which have led to better sound and the
greater enjoyment of music. I'm all for stereo
di~c and equally tor stereo tape. 1 think the
two can live in peaceful co-existence and I
really helieve that given a stable. confident
market to encourage research and develop-
ment. the next few years will bring audio
into full flower and we will have systems
capable of reproducing sound with quality
and realism bevond our wildest imaginings!
But make no mistake . . . the threat poged
by these “fast buck™ boys is very real and
not at all exaggerated. Unless something is
done to curh their fantastic claims and im-
pose restrictions on how they label, represent,
and advertise their products, the public will
continue to be bilked and this can only lead
to chaos. Surely the Federal Trade Commis-
sion, which is an cffective ageney for enfore-
tne honest laheling and fair practices in so
many other industrics, can be made cognizant
of the situation and impressed with the need
for action. This, plus a hard-hitting intelli-
gent program of consumer education by the
IHF M. should weed out the phonies and en-
sure the continued growth of stereo.

LISZT
PIANO CONCERTOS #1 AND #2
Julius Katchen, pianist with lLondon

Philharmonic Orchestra conducted by
Ataulfo Argema. London Stereo €CS06033.
I'rice $3.95.

This is a real humdinger of a stereo disc
and for devotees of piano concertos I can
recommend it to vou unreservedly. This is
wild and woolly piano in the grand Lisztian
manner. Katchen has tremendous drive here
and plavs with such a spirited and chullient
manner that one feels he is really enjoying his
work. The late Argenta. who might appear
to some to be an odd choice for this kind of
repertoire, shows that his talents were not
coniined to the Tberian idiom exclusively.
Hi~ accompaniment is entirely sympathetic,
and in the excellent balanee which is main-
tained between piano and orchestra, his rap-
port with Katchen is obvious.

The sound is quite thrilling and is that
magical Loudon blend which combines crisp
sparkling close-up detail with its contours

The opinion< expre=<ed in this column are those
of the reviewer mnt do not neses<arily retleet the
Views oFf opinions of 1the ediors or the piblishers
of this magrazine,
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softened with spacious acoustics which lend
a fine sense of depth. The over-all volume
level is verv high for a stereo disc and this
combined with the inherently quiet surfaces
makes for a completely unobtrusive back
ground. Directivity was quite pronounced,
with the piano nicely filling the middle ghost
channel. although disposed a little more left
than dead center. Over-all sound was bright
but smooth with very clean piano transients.

MUSIC OF LEROY ANDERSON

VOLL. 2
Easiman Roelrester
dueted by Frederiek Fennell,
Siereo SRY0013. Price 83.95.

No doubt this record will be greeted with
loud huzzahs from the thousands of people
who were charmed by Fred Fennell's first ex-
cursion into the music of LeRoy Anderson on
Mercnry SR90009. With a gencrous serving
of 12 numbers including such Anderson hits
s “The Waltzing Cat." “Fiddle-Faddle,” and
‘Blue Tango,” the disc is a triumph of light
entertainment. Fenncll's performances are as
ingratiating, and infectious as his previous
effort, which is high praise indeed!

Fennell fares just as well in the sound de-
partment too, as this is stereo of rare high
order. All is crisply clean, superbly balanced,
with easily discernible directivity, full middie
‘4ill,” and the whole clethed in spacious
acoustics which heighten the illusion of depth
and add the final fillip of rcalism.

Pops Orvehiestra con-
Mereury

MENDELSSOHN

VIOLIN CONCERTO IN E MINOR
BRUCH

VIOLIN CONCERTO #1
Ruggiere Rircei. violinist with London
sviphony Orvehestra conducted by Pier-
ieno Gamba. London Stereo CS56010.
Price 83.93.

London continues its stereo march through
the standard repertoire. These were excellent
performances in their monophonic format and
with the enobling robes of stereo this opinion
is mcrely emphasized. The ordinarily fairly
lean tone of Ricci takes on a glowing rich-
ness and fullness that adds immeasurably to
the enjovment of these of1-played warhorses.
Ricci’s violin appears just slightly left of cen-
ter and is recorded moderately close-up
\coustic perspective is such, however, that
the solo violin is nicely balanced against the
orchestra and is always smooth,

TCHAIKOVSKY

SYMPIHONY =6 (“PATIETIQUE”)
Vienna Philharmonic  Orehestra  con-
ducted by Jean Martinon, London Sterco
CS0032. Price $5.95.

Quite naturally, every recording company
wants to trot out sterco versions of the tried
and true warhorses and London is ho excep-
tion. Jean Martinon might scem an odd
choice for this work and. in fact, his per-
formance is somewhat erratic and would
hardly qualifv as definitive. But T can tell
vou he makes this a very high tension affair
with positivelv the most exciting rendition of
the scherzo 1 have ever heard. It is beauti-
fully balanced, but at the same time is a
headlong impetuous orchestral tour de force
which blazes with color

This alone is worth the price of the record,
but more than that, this is a tremendous feat
of sterco recording. Every sonic attribute is
there in plus degree it is absolutely clean
the articulation of each instrument is matched
by the wonderful acoustic halance which
affords one of the best depth perspectives
vet encountered. The over-all volume levels
equal any of London’s hest monophonic
efforts, hass response has been scrupulously
preserved and the wide dynamics aliow jmres
of huge impact along with piasnissimo sections
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Fer slereo

and monaewial,
/eeo/:/e cehio Lnore
hrigh /l'(/e/t'/;'y tecormn
mend (hés oﬁ(uryet).’

Confirm this with any
experienced dealer!

The Garrard changer reproduces
music precisely as recorded, with-
out introducing any distorting fac-
tors such as rumble or wow. A
Garrard changer is actually a
superb turntablcicombined with a
scientifically enginecred all-alumi-
num tone arm. This (racks at the
correct stylus pressure without wun-
desirable resonances.

When considering the claims of
changers **specifically designed for
stereo™ or turntables '“to play
stereo properly”, it is well to re-
member that for years Garrard
changers have had a!l the gualitics
necessary for this type of sensitive
reproduction.

Standard Garrard
Tone arm with Stereo
Cartridge (underside
view through a
transhicens record}.

For your stereo or monaural system

insistona

-The World's Finest

a\‘

«-'L_

There's a Garrard for
every high fidelity
systent . .. all fully
wired for stereo and
monanral records.
Six models: $32.50
10 389.00.

Mail this coupon fjor free
Garrard Comparator Guide.

Garrard Sales Corp.,

Dept. GE-49, port Washington, N.Y.

Please send free Garrard Comparator Guide which
compares all Garrard players and their advanced
features.
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Perfect for
CUSTOM
STEREO
SYSTEMS

QUALITY
COMPONENTS

SP-210 - Stereo Preamplifier
389.50 less power supply

P-10 Power Supply...$19.50

st
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SA-232 « Basic Stereo Amplifier

Total Power Output:
80 watts peak
Has power tap-off for SP-210

389 50

SA-260 « Basic Stereo Amplifier

Total Power Output:
140 watts peak
Has power tap-off for SP-210

$139.50

prices shghtly higher in West

E mnadm Corporation

37-10 36th St,, L. 1. C. 1, New York

Please send literature covering
Pilut Stereo Components.

NAME.

ADDRESS.

CITY. ZONE __STATE ______
H Electronics manufacturer
1 for ever 39 years.
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whose delicate tracery is unmarred by suriace
noise. This is stereo disc at its best and
monophonic dichards are urged to listen and
be convinced !

MARCIHNG ALONG
Eastman  Symphonic Wind Enscmble
conducted by Frederich Fennell, Mer-
cury Stereo SRRY0103. Price $5.95.

Here is the other side of Fred Fennell and
the one with which we are most familiar . . .
as the band maestro extraordinary. His pulse-
stirring highly supercharged readings of fa-
mous marches, recorded with some of Mer-
cury’s most spectacular sound, have been
widely used for demonstration in hi-fi salons.
Now with the added blandishments of sterco,
this will likely continue to be used for the
same purpose, Over-all volume level here is
great, vet this has been accomplished without
drastically cutting bass response or dynamic
range. The big bass drum still has a mighty
wallop, the cymbals sizzle with high frequen-
cies, and the Dbrass is brazenly brigcht and
weighty, but with the rounded spaciousness
of the stereo, the sound is more homogencous
and has a natural {ullness that is ultra-real-
istic. The Sousa pieces are, as usual, the fa-
vorite crowd pleasers but also in strong con-
tention now is the “Colonel Bogey March”
made famous in the movie “The Bridgze on
the River Kwai.,”

SCHUBERT

QUINTET IN A MAJOR (*TROUT™)
Denis Matthews, pianist with members of
Vienna Kenzerthaus ()u.u lel, Vanguard
Stereo VSD2019. Price 8395

Here is a mighty smart and knowledgeable
recording job. Chamber music, especially
string quartets are supposed to be the one
type of music that mains very little from
sterco. Not so . . . if an intellizent approach
is used, as it was here, the result can be a
more true-to-liie sound in your living room
than with almost any other type of music.
For one thing the spread of the quintet here
is strictly limited. about the amount of room
yvou would ¢xpect to occupy at one end of a
moderately spacious living room.

The piano appears to the left and the
strings to the middle and right. For another
thing, the acoustic approach here is nearly
ileal. Most chamber music recordings are
given monstrously  bloated reverb  which
makes them sound as if they were recorded
in a cave. Here therc is just a tinge of re-
verb to lend liveness and with the amount of
damping in most living rooms will reproduce
with an intimate, close-up type of sound,
about as identical to havine the actual quartet
in your room as possible. Believe me, with
the nice clean over-all sound and the excellent
treatment, yvou can impress vour really musi-
cal iriends more with this than with many a
more spectacular, larger orchestrated disc.
The performance here is good. but net out-
standing but the stereo effect and its attend-
ant “presence” makes this highly desirable.

BARTOK
DIVERTIMENTO FOR STRING OR-
CHESTRA
WEINER
SUITE Orus 18
FOLK DANCES)
Phitharmonia Hungarica conducted by
Antal Dorati, Epie Mono LC3313. ’rice
23.98.

Lesser-played Bartok and an interesting
but not particularly distinguished suite of
folk dances is the fare here. The Bartok is a
genuine masterpicce in spite of the infrequent
exposure of it and, in this repertoire, Dorati
is in his element. His performance is striking,
a brilliant job that probes to the corc of the
music. His performance of the Weiner piece

(ITUNGARIAN
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impresses this reviewer as authoritative.

The Philharmonia Hungarica is reportedly
compoﬁed in the main, of refugee Hunzarian
musicians. In this idiomatic repertoire thev
give forth with some splendid plaving and
with many touches of individual brilliance.
The sound is gcncrallv zood, well batanced,
just a bit short in dynamics and in high fre-
quencies, but nothing scrious and all-in- -all,
casy on the cars. A stereo of this, if such
exists, should make this doubly attractive,

BEETHOVEN
OVERTURES (LEONORA #3, EG-
MONT, FIDELIO, CORIOLAN)
Vienna Philharmonic Orchestra  con-
ducted by Karl Munchinger. London
Stereo CS56053. Price 85.95.

Fine idiomatic performances of these fa-
miliar Beethoven overtures are turned in by
Munchinger and the playing he clicits from
the Philharmoenic is trulvy wondrous for its
precise sonorities. Very smooth, clean string
sound, with marvelously rich contrabassi. The
stereo effects here are ecasily evident but not
overdone. With the splendid acoustics, this is
a big stereo sound of notable richness. A good
basic addition to any stereo library,

DVORAK

SYMPPHIONY NO. 4
Cleveland Orehestra conducted by
George Szell. Epic Mono 1.C35332. Price
83.98.

This is the sort of repertoire that Szell ex-
cels in and this rcading of the lrical Dvorak
4th Symphony must be reckoned as among
the best on records today. He might be a
shade too slow in tempi for some, but this
gives the music a broad, expansive and almost
“casual” feeling, Certainly he treats it expo-
sitionally and the expressiveness and warmth
are all there. This is big, full blown sound,
might be a bit too bass heavy for some tastes,
but evervthing is nice and clean and the
acoustics of newly rcbuilt Severance Hall
have just the richt amount of reverb to lend
roundness and spaciousness without swamp-
ing detail. For these who havent “cone”
stereo yvet, a first class item,

TIIE QUEEN’S BIRTIIDAY SALUTE
lerald Trumpeters and Band of the
Royal Regiment of Artillery condueted
by Major S. V. Hays. Vanguard Stereo
VSD-2011. Price 8$3.935.

Blimey blokes, if this disc ain’t a ruddy
smasher! My enterprising friend Seymour
Solomon of Vanguard Records, has come up
with a most thrilling disc, a real coup and an
unqualified stereo success. Every year in
London the Official Birthday of Queen Eliz-
abeth is celebrated with appropriate pomp
and pageantry. The date is June 1ith and
has nothing to do with the Queen’s actual
birthday which is April 21st. At any rate,
hundreds of thousands of Britons converce
on Hyde Park on this occasion to watch the
spectacle of colorfully uniformed cavalrymen
galloping up and down the parade grounds
on their superbly matched steeds. watch the
horse-drawn artillery wheel and rumble up
and down the tickl in intricate maneuvers,
watch the scarlet-tuniced and bearskin-
shakoed foot soldiers in precise drills, and
above all listen to the ancient heraldic trum-
pets and the magnificent Band of the Royal
Regiment of Artillery and the carthshnkmg
thunder of a 21-gun salute.

Vanguard, utilizing some of the finest out-
door stereo recording 1 have ever heard. cap-
tures most effectively the thrilling spirit of
the ceremony. For those who may not be
aware of it, sterco recording outdoors is an
extremely difficult feat. Because there is no
confining hall with retlective walls, ceiling,
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etc., which normally is responsible for a large
proportion of the stereo effect. the over-all
sound is usually too diffuse, I'm not certain,
but 1 rather suspect that Venguard used a
modification of a parabolic mike pickup,
which in this recording affords a very big,
full, rich, and utterly spacious sound.

As to stereo directivity . . . believe me, if
you own a big speaker system and king-sized
amplifiers, the clattering roar of the horses
hooves will sweep across your listening room
with almost terrifving realism. This is a
really severe test for the transient capabilities
of any system, as arc the myriad clinks,
clanks, and thuds of the artillery caissons.

When we get to the 21-gun salute, if vou
have the proper cquipment. the ecffect willt
make you jump! Those of vou who have
reveled in the boom of the Napoleonic can-
non used in Mercury Records’ #1812 Over-
ture” will find a different breed here. These

are fairly modern ficldpicces . . . 75s 1
would judge . . . and their sound is quite
unlike the cannon of olden times. At first

there is a very sharp crack, which is followed
by a huge booming reverberation with a sur-
prisingly long period. During this period if
vour system is capable of really low-fre-
quency response, vou will hear some tre-
mendous shuddery sounds. Even considering
Vanguard’s usually excellent engineering, 1
would have thought such very-low-frequen-
cies were beyvond the reach of most stereo
cutterheads, but they are very audibly in
evidence!

The second side of the disc is devoted
mainly to the Band playing a potpourri oi
familiar British tunes, and ends with a “Fan-
fare for a Jubilant Occasion” by the Master
of the Queen's Musick. Sir Arthur Bliss. Quite
obvioushy: this disc will enjoy a brisk sale to
hi-fi afficionados and Anglophiles alike!

SCHURBERT
SYMPHONY NO. 9 IN C
(*THE GREAT”)
London Symphony Orchestra condneted
by Josef Krips. London Stereo CS0061.
P'rice $5.95.

The second Schubert ¢th to appear on
stereo dise and without question the better.
This is as close to a definitive performance as
has appearcd on stereo disc of any symphony.
It has a very model of a performance from
Krips . . . richly expressive, with tempi by
the book,” strictly no nonsense. His handling
of orchestral textures is masterful and, above
all, the rcading is never flaccid, but surges
with vitality and the finale is indeed as close
to *heaven storming™ as any since Toscanini’s,

Of course, the impression is heightened by
the splendid hugely resonant sterco sound.
This is a big sound for a big performance.
The sonority of the cellos and contrabassi is
magnificent and the brass is full and mellow,
the woodwind exceptional in their purity. The
stereo virtues are in evidence everywhere . . .
directionality and instrumental scparation are
nigh perfect, the ghost center is well filled,
the feeling of depth most cleverly realized.
A real winner and recommended without
reservation.

MAJOR

BRAIIMS

CONCERTO NO. 1 FOR PIANO AND

ORCHESTRA

Leon Fleisher, pianist with Cleveland
Orchestra conducted by George Szell.
Epic Mono LC3484. Price $3.98.

Another choice monophonic item is this
rousing, headstrong reading of the Brahms
first piano concerto by Leon Fleisher, This is
perhaps the most vital, taut, and exciting per-
formance of this werk since the Rubenstein
cifort of 4 or 5 years ago. Fleisher has tech-
nique to burn and a very firm. robust tone,
vet where expressiveness is demanded he is
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The sensation of the Philadelphia, Milwaukee,
San Francisco and Los Angeles Hi-Fi Shows

THE FABULOUS NEW

\n__f -
&fﬂ%ﬂf;q q

“Now, I must tell you, I have heard a speaker system that approaches the
authenticity of concert hall performance . ..” says Mischa Elman, internation-
ally renowned violinist, now celebrating the 50th anniversary of his American debut.

THE ONLY 2-IN-1

STEREO SPEAKER SYSTEM

% that has two complete multi-speaker systems in
one enclosure of unprecedented compactness . . .
only 30" wide, 12%4" deep, 25" high.

% that has a new, completely different acoustic
design that eliminates the “hole in the middle”
effect and achieves authentic stereo reproduction
with full spread and separation . .. and even more
... the third dimension of deptl.

Y that can be placed almost anywhere in the room.

Y% that has no critical listening position . .. allowing
vou, your family, any number of listeners to enjoy
full, perfectly balanced high fidelity stereo almost
everywhere in the room.

% that gives thrilling sterco breadth cven when
played with monophonic equipment.

% that looks more like a fine piece of furniture than
a loudspeaker cabinet.

J that offers the ultimate in uncompromised value—
only $258 in mahogany, $263 in blond or walnut.

See and hear why the ‘Trimensional’ TMS-2 has been called *““the
most significant loudspeaker achievement since the advent of
popular stereo.” Or write today for complete story. Desk S-1,
University Loudspeakers, Inc.,, White Plains, N. Y.
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most eloquent. Szell evidently was caught up
in the spirit of the occasion and his accom-
paniment is entirely sympathetic,

The sound wins plaudits too. The piano is
quite forward. recorded closely as is the or-
chestra, but there is never any harshness or
transient distortion problems. A very sensible
balance between piano and orchestra is main-
tained and the acoustic perspective is such
that it lends liveness without destroying de-
tail or Drilliance in the piano tone. 1 hope
this was recorded stereophonically as it is so
well done in mono that it should be a real
winner in its sterco format.

SHAKESPE ARE
AGES OF MAN
Sir  John Gielgud.
01.5390. Price $3.98.
It is very rarely that 1 ever review so-called
“spoken words" discs, but this one is so out-
standing it deserves vour attention. Sir John
Gielgud is, of course, one of the most distin-
guished Shakespeareans of our time and has
that compelling, rich resonance of voice, flaw-
less diction, and commanding stage presence
which are the attributes of a great thespian.
This album derives from his “onc-man show”
which has lately been touring this country

Columbia  Mono

and is, in essence, scenes from various plays
and sonnets of Shakespeare divided into sec-
tions depicting Youth, Manhood, and Old
Age.

Ii you like Shakespeare, then with this al-
bum you will sit, listening spellbound to
Shakespeare’s incredible play on words, de-
livered in their every shade and nuance by
Sir John. This is really the highest art of the
theater and 1, for one, am grateful to Sir
John for a most memorable experience.

WE COULD HAVE DANCED ALL
NGHT
GCeiff Williamis and his Orchestra. Mer-
cury Stereo SRO0021, Price 83.935.

This album was, 1 am told, the largest sell-
ing stereo tape in the Mercury catalowue. As
I remember the tape it was indeed first class
material of the “societv band™ tvpe and re-
corded with extraordinary presence. Here in
the sterco disc version, it is perhaps one of the
loudest discs over-all 1 have heard, but | feel
there is a penalty for this, because a little
shrillness crops up now and then that defi-
nitely wasn't on the tape.

The sound. in general, is very crisp and
bright but 1 don’t think it can meet the
measure of the tape. 30—

COMPONENT SERIES STEREO RECORDS

UDIO Fidelity Ine. has just annomneed
its “First Component Series™ of stereo
records. The first group consists of six
different  selections:  “Marehes  from
Operas™; Tehaihovsky “Symphony #67;
“Russian Composer Masterpicees™; Ra-
vel “Bolero”; Bizet “Carmen Suite”;
“Stranss Waltzes; and a sterco test
record.

From a technical point of view these
recordings are equal 10 the hest that we
have heard 1o date. All masters were
made on a Sceully record lathe mounting
a Westrex cutter and, aceording 10 the
irm’s literature, the frequeney response
is from 16 10 25.000 eps. We doubi that
this extreme frequeney range, if it is
actually on the final pressings, will hold
up too long in playing. But even if the
records do cover a range of 30 10 15,000

cps they can be classed among the tops
in the record field.

We were particularly pleased with the
tremendons dynamie range that was at-
tained and the lack of statie and surface
nois¢ which is so annoving on many of
the records available todav, All six of
these dises ave literally noise-free.

A word of appreciation 1o the com-
pany regarding the poliey that they have
established, All of the promotion litera-
Inre specifically states that these records
are 0 be used only with the best com-
ponent h systems available, This is
admirable in the sense that they are not
after the mass market but a
an attempt to produee nothing bat the
finest for those who are willing 10 spend
a little extra ($6.93) for a stereophonie
record. —LEditor

NEW STEREO DEMO DISC

ONCERTADI'ES, Ine., I'. 0. Box 88,

Wilmette, Hl. has just released copies
of its “Coneert-Dise Stereo Demo™
ord which incorporates an  exelusive
“houneing ball” balance c¢ontrol signal
in addition 10 2 lush sampling of ex-
cerpts from the recording firm’s sterco
library.
atalogued as the CSD-2 and priced
at $6.95, the new dise carries complete

instructions for wusing the balancing
band (the first on the record) to ready
the sterco system to reecive the rest of
the material on the dise.

There are fonrteen selections from
twelve of the company’s stereo albn
The program content ranges from jazz,
sonmd  effeets, polkas, show tunes, 1o
Bach preludes and semi-elassical name.
bers by Tehaihovshy, Strauss, et al, —30—

RIDER CODE RECORDS

OIIN F. Rider Publisher, Inc. of New

York City recently demonstrated its
new “Sound-N-8ight” system for learn-
ing the Morse code 10 the press,

The system comprises long-playing
records of code signals and instructor’s
voice, along with flash identification
rards, and instruction bhook,

The new svstem of learning the code
" ¥ and in mi um gime is
being offered in threee different versions:
The eomplete conrse covers all licenses
up to commereial (0 to 20 wpm) and
consists of 10” LP records, 17 flash
cards, and instruetion hook. The Noviee

www americanradiohictorv com

course (0-8 wpm) eomprises three 107
LP vecords, 17 flash eards, and instrue-
tion bhook while the Advaneced conrse for
General, Amatenr Extra, or Commercial

license exams (9-20 wpm)  inchrdes
three 10" records and an  instruetion
book.

The series involves the “re-inforeed
learning technigques” which have proven
so successful in pedagogical experiments
and military “eram® training courses,

Full details on these new series of cade
instrnetion records ean be obtained by
writing the publisher a1 116 West Lith
St., New York 11, N. Y. —30-
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Compatible
Stereo Broadcasts

New Bell Labs system uses a
time-delay effect for stereo.

UCH present stereo broadcasting is

not compatible in that the listener
to one channel does not reccive the en-
tire program information. Now this
single-channel problem may be elim-
inated without affeeting the stereo
listener, through the use of a new
“ecompatibility” eireuit which has been
developed by F. K. Becker of Bell Tele-
phone Laboratories. The circuit de-
pends for success on a psycho-acoustice
phenomenon known as the “preeedence
effect.” This effect operates in such a
manner that when a single sound is
reproduced through two separate loud-
speakers. but is delayed several milli-
seconds in one, the listener will hear
the sound as if it eame only from the
speaker from which he heard it first.
He will judge the second loudspeaker
to be silent.

In the new development, eireuits are
cross-coupled (see diagram below)
through two 10-millisccond delay lines.
each with its own amplifier. Signals
from the left mike are sent directly to
the left speaker, while the same signal
is delayed 10 msce. before reaching the
right-hand speaker. The stereo listen-
er will hear the sound as if it came
only from the left speaker because of
the precedence effect.  Also, sound
from the right mike goes direct to the
right speaker but is declayed before
rcaching the left speaker, and is there-
fore unheard. The stereo listener thus
localizes the sound in such a way that
a full stereo effect is produced. How-
ever, monophonic reception is com-
pletely compatible with this, since a
listener to cach single channel hears
the total sound from both mikes in a
balanced reproduction. The slight de-
lay produces no ccho and does not
affeet reeeption at all, acecording to
subjective tests. —30—

Basic setup employed in compatible system.

e - Y

CELAY 'JL x 4 r NE
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e HI-FI STEREO

» TEST EQUIPMENT
TODAY'S BEST QUALITY BUY

The record-breaking sales suecess of Arkay kits ond wired—the
greatest in Arkay's 20 yeor history—is firmly founded on top
guality and top volue. Accloimed the finest by professionals and
hi-fi eathusiasts who pas the word along . . . ""You get so much
more with Arkay!’. . . odvanced engineering » exclusive new
features = award-winning styling + morchless performance . . . of
omazing low cow. Prove it to yourssif. . . Ask your dealer!

FM TUNER OF TOMORROW!

ARKAY FM-B — Designed in the Arkay tradition
of highest professional quality at lowest cost. Ne
other kit or wired component
OFFERS ALL THESE ADVANTAGES:

Variable AFC — no drift « tuning meter « sifent
tuning mute control « ‘‘standby’’ off-on switch e
low frequency fitter « level controi « 3 tuned RF
stages o dual limiters « Armstrong FM — Foster
Seeley discriminator e hi-level, cathode follower
and stereo multiplex output jacks e sensitivity,
1.9 uv for 20 db quieting « response. 20-20,000
tps == V2 db « 8 tubes, selenium rectifier.

Wired and tested $59.95, Cover $4.95 Easyto-buitd kit $3995

ARKAY ST-11 AM-FM STEREO TUNER
Separate AM and FM tuning with drift-free sta-
bility « variable FM-AFC « 4 uV for 20 db quieting
in FM channel « wide band AM If's « whistle filter
o cathode follower outputs e level controls.

Wired and tested $74.50 Easy-to-buitd kit S4995

© \g - A
_.——'——'_'_'-'_ 0.
r_____._-—'—'_'__einﬂ 0._9___1
@ _,_’:--—--""’RRKAY (s-12
""" STEREO AMP/PRE-AMP

12 watts of clean power with dual inputs and out-
puts for excellent stereo reproduction « operates
from ceramic or crystal cartridge, tape, tuners,
auxiliary equipment « push-pull cutputs for each

! NEW! MUSIC MASTERPIECE
]

e _7‘
oL G l/
@/
T
l- g A ARKAY (5-28

NS GTEREO. AMP/PRE-AMP
COMPLETE CONTROL CENTER

Full 28 watts stereo or monaural, 60 watts peak «
14 watts each channel » reverse stereo « balance
control ¢ two-channel gain control < full range
bass and treble controls « IM distortion, 4 to 1 «
harmonic distortion, 1% 30-20,000 cps ¢ dual pre-
amp 2V output jacks < speaker outputs, 4, 8, 16,
32 ohms e response, 20-20,000 cps o push-pull
ELB4 Witliamson circuit « beauty of design that
won Fashion Foundation’s coveted Gold Medal!
Many other incomparable features.

\

channet. Easy-to-buitd kit $3695 Wired and tested $99.95 Easy-to-build kit $6495

ARKAY SPA-55
STEREO AMP

]

]

)

: 55 watts steree-monaural,
» separate 2712 walt hifi
]
]
]
1
]
1

ARKAY 5P-6
STEREQ CONTROL CENTER
Setf-powered sensitive dual pre-
amp o reverse position, hi-lo
filters, every wanted <ontrol.
Prices less cover.

Easy-to-build kit $3995
Wired and tested $62.95

amps each chafnel « ‘'phan-
tom" third channel oulputs.

Easy-to-buitd Kit $§495

Wired and tested $79.95
e r—— 1 ——

ARKAY VT-T0 6-INCH MULTI-PURPOSE YTVM

Exclusive larger 6-INCH 400 ua meter movement, edge-lighted, within
2% accuracy « 1% precision multiplier resistors « 7 AC (RMS) and DC
ranges « 7 AC (peak-to-peak) ranges e resistance, db, and other essen-
tiat ranges ¢ 12AU7 for DC ranges, 6A15 for AC o transformer operated
selenium rectifier « durable ptastic case. s 95

Wired and tested $47.95 Easy-to-build Kit 25

ARKAY AW-30 6-INCH DIRECT
READING AUDIO WATTMETER

Easy-to-buird kit 32995
Wired and tested $49.95
3 ARKAY MT-50 G-INCH
‘l 20,000 OHMS PER VOLT METER

Easy-to-build Kit 52950
wired and tosted $42.95

higher west of Mississippi.

T e e o

Richmond Hill 18, N.Y.

P A S AN A

ARKAY AV-20 G-INCH
AUDIO VTVM PRE-AMPLIFIER

Easy-to-buito it $2995
Wired and tested $49.95
ARKAY CA 40 6:INCH DIRECT
READING CAPACITY METER

Easy-to-buita wit 32995
wired and tested $49.95

completely wired ARKAY Kits at your dealer. All prices 5%

RS e i 0

FREE! «let's Tak Stereo'’—
informative booklet on how
and why of Stereo—plus new
16 page ARKAY catalog.

Write Dept. EW

Fer
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Enjoy Stereo Now!
at LOW COST!

MAKE A

STEREO
SYSTEM

from any

ordinary broadcast AM
or AM-FM, or portables

WITH FABULOUS NEW

GOLD BUG

Easy fo Install |

—
Transisforized |
** ® 7o Fidelity!
Eiz ¥

aoLo aua No Drift! No Hum {

[ Compatible—

e Stereo/Mono !

- “im “"

m No Extra Amplifiers
'; or Speakers {
Model SDK-101. Less cartridge. List, $16.75

Model SDK.102CS. With E-V 126ST dual sap-
phire compatible cartridge. List $27.50

(above prices are less battery)

See it at your distributor, dealer or record
store; or order direct.

*Trade Mutk
THE STEREO-ETTE CO.
4908 N. Lincoln, Chicago 25, IIl.
[ Send FREE Bulletin No.CS101-N
dSend....Modele, suunnnaresess @ $annnnes

Check or M.O. for $...... enclosed, [No C.0.D.

NAME

ADDRESS

1 s
—— e i — St v S

Loudspeakers for Stereo
(Continued from page 44)

respondingly different proportions of
sound from the two units will be “lo-
cated” somewhere between. although
that “somewhere” may differ with dif-
ferent seating positions rclative to the
speakers.

A directional loudspeaker is a useful
adjunct for improving coverage, espe-
cially where provision is made for aim-
ing it, independent of its location, as
provided by the Jensen “Director” as-
sembly both in separatc units and the
unitized variety, or by Goodmans in its
“Stereosphere’ (which can be used as
part of an installation similar to the
“Stercodot”).

Directivity of the “stereo” units can
be used either to improve the stereo
effect in one’s favorite listening seat,
although the speaker symmectry is not
idcal (due to room shape, for example),
or to cover a “long shot” position to
improve uniformity throughout an
area.

One good way of getting a loud-
speaker truly omnidircctional in the
horizontal plane is to *'point” it up-
wards. The Hegemun-designed unit put
out by EICO is an cxamplc of this de-
sign approach. If the Goodmuns “Stere-
osfere” is aimed straight up this does
the same. But to give smooth omni-
directional radiation, such units should
be close against a wall to avoid unde-
sirable rcflection effects from produc-
ing effective “double image.” This way
the reflected radiation merges com-
pletely with the direct radiation.

A unit designed to have a highly
dispersed radiation from its front only
may actually be more uniform in its
radiation in some situations—cspecial-
ly if the room arrangement prevents
its being close to the wall—due to a
radiator or window, for example.

Another factor, besides shape of the
arca to be covered, is the furnishings
although this can cut both ways in dif-
ferent circumstances, In a recreation-
type room, with all hard surfaces, a
directional pattern that spreads hori-
zontally but restricts vertically is an
asset. The JBL *“'Koustical” lens, with
its appropriate driver and horn, pro-
vides one way of doing this. A less ex-
pensive way is to use a vertically
aligned row of small direct-radiator
units, connected in-phase as shown in
Fig. 12. Otherwise, an essentially omni-
directional or diffuse radiation is best
for this kind of room.

Rooms with heavy drapes, wall-to-
wall carpeting, and heavily upholstered
furniture come at the other cxtreme.
Generally speaking, these are more tol-
erant of loudspeaker types as regards
radiation pattern, so concentrate on
getting the smoothest response. DBut
sometimes the room shape will tend to
produce “dead spots™ where the sound
gets lost. By “beaming” the sound into
these spots with a director system,
more complete coverage can be ob-
tained.
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That’s the story with the well-cstab-
lished and by now familiar dynamic
speakers, but this year scveral new
names have appeared in the electro-
static (I prefer the term “electric”—
there's nothing “static” about sound
radiation) speaker field. Most of these,
thus far, are tweeters or mid-range and
tweeter, but at least two claim full-
range with electric units only,

Electrostatic Speakers

One objection to electric units has
been  their directional property — a
small, flat unit will send out a narrow-
angle bcam that gcts narrower as the
frequency gets higher. But this assumes
a flat—or ncar flat—shaping. Actually
there seems to be a good reason why
this form should be more pliable in
making a desired shaping than the
more familiar dyvnamic. Even now,
Electrocoustic claims a unit that has
adjustable directivity by hinging both
the radiator and the reflector. The firm
says it includes the possibility of omni-
directional radiation. This does pro-
vide considerable variation which is a
nice feature. In addition. Wright St.
George is featuring a number of varia-
tions including an adaptable “modular”
scheme.

A qucstion arises here about the size
needed for adequate bass responsc.
This depends on how far the diaphragm
can move. Large movement will pro-
ducc corresponding bass response from
a smaller surface arca but larger
movement requires wider spacing he-
tween the fixed and moving elements,
a higher impedance amplifier output
(which can be provided in a transform-
er which comes with the speaker), and
a very much higher polarizing voltage.
This gets into insulation problems
which, until recently. have seemed
insurmountable. But at last it looks
as if a break-through is being made.

When the electrostatic speaker was
thought of as essentially a small-movce-
ment device, the only way full-rangce
response. including hass, could be visu-
alized was by making at least one
whole wall of your room a speaker—
which is hardly practical for most of
us. That got into a sound radiation con-
cept that was quite the opposite of the
conventional dynamic which uses a rel-
atively small cone with large move-
ment. Now the development looks as
if it will be quite feasible for elcctric
transducers of the future to optimize
on the size question. This may well
make them very adaptable units.

Conclusion

In this article I have departed from
my usual rule of not mentioning spe-
cific names. I could not say what I had
to say without being specific. But in
mentioning these names, no endorse-
ment or censure is intended. Some
whosc names I have not mentioned, but
which appear in the table, represent as
much work and achievement as many
others.

Now let’s gather the pieccs to see
how' to go about buying what you want.
First, do you want a system to just sit
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back and listen to good stereo [or zome
time to come or are you an cxperi-
mental “bug”? Second. what kind of
room do you have: size. shape. and fur-
nishings? And. third, how much do you
want to spend?

It you don’t want to play around.
changing your svstem, and trying out
different arrangements, get one that
does a good job in your room and is as
simple as possible.  For the smaller
rooms. a single-cabinet job. for the
larger ones two separate cabinets of
a size that "looks right”” in the room:
using types of wunit that suit your
room’s acoustics.

If you want to play around. experi-
menting with differont arrangements,
et one of the flexible systems. of
which there is quite a variety, prefer-
ably to suit your room size. And about
your budget. you don’t need me to tell
vou. Stereo has produced a wider price
range in speakers than monophonic
hi-fi ever did! —30~

LOW-DISTORTION

SINE-WAVE GENERATOR
By HERBERT COHEN

General Transistor Corp.

HE author has been consideri the
problem of extraeting the fundamental
frequency from o conventional neon-
tube saw-t00th gencrator. The slow
charge i and the extremely rapid dis-
charge time produees a saw-1o0th wave-

limited hut
and

usefulness s
which econtainz the fundamental
many harmonies,

Howevere by parallel 1taning the ea-
pacitor discharge cirenit. a low-diztor-
sine wave ean be ined. The
primary of a Stancor PPS84106 power
transformer. paralleled by a 01 pfd. ea-
itory is used as a high-2Q™ 1ank eir-
The cnit appears as an
exceedingly high impedanee 10 the
fundamaental fregueney bat practically a

form whose

cilloscope aeross the trans-
former vo the pot is adjusted 10
sel the os woal the LC frequeney of
wansformer and capacitor. As the funda-

e I approaches the tuned LG fre-
queney, the waveform beeomes more and
more sinusoidal with an i sing am-

plitude on approaching resonanee.

At resonanee. the waveform shows less
1 3% harmonie distortio
I with a distorni analyzer
secondary of the lovmer sapplies
many ontputs for low- or high-imped-
ance matching. One problem in this
constenetion is that ground is also o
ground. An isolation transformer can be
used 1o eliminate this problem. The s1a-
bifity of this anit is bhasically determined
by the stabilivy of the a.e. line. A 1000-
evele oxcillator. construeted by 1he au-
thor and shown in the diagram below,

puls oul a wineform comparable 1o the
Hartley 13 pe. —30—
130V
20 MA
SPST
2
17V AC
2
l L -~
: S TANCOR
PS 8416
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FLUAVALYE AND Y.GUAND AWE TRADEMARRS USCO TO DENQTE THE QUaLITY OF PICKREAING & COMPANY INVENTIONS.

Truty the finest stereo pickup ever made, .,
the STANTON Stereo FLUXVALVE is
hermetically sealed in lifetime polystyrene with
all of the precision that has made Pickering
a quality leader in the field of high fidelity
for more than a dozen years,

For instance...only the
STANTON Stereo FLUXVALVE has the
“T-GUARD™ stylus assembly—sc safe and easy
to handle...so obedient and responsive
to every musical nuance in the stereo groove,

Only the STANTON Stereo FLUXVALVE has
the paraliel reproducing eiement contained in the
“T-GUARD''...assuring the proper angle of
carrespondence between recording and playback
styli for maximum Vertical Tracking Accuracy.

The responsibility of being the finest...

amne

And...because of this the STANTON
Stereo FLUXVALVE reproduces music
with magnificent sound quality...from both
stereophonic and monophoenic records...with
negligible wear on record and stylus.

I plain truth..._the STANTON
Stereo FLUXVALVE is by far the finest stereo
pickup made...backed by a Lifetime Warranty®,
assuring you a lifetime of uninterrupted,
trouble-free performance—with a quality of
reproduction no other pickup can equal.

We suggest you vitit your Pichenng Desler soon
=drop n and ssk for 3 personal demonstration,

NEWLY REVISED~—""17 TAKES TWO TO SYERED -
ADDRESS DEFPT FS3 FOR VOUR FREE COMY

Yor those who :M A8 GHRIBALE st suatire mm sotsive sasovers av

“Eacivaag wesr v Teae of Tha dlsmond itylut Tip snd Bty
OF The 1014108 Mmaring Syitem n (he © LCUARD™ sisemely.

@ PICKERING & COMPANY, INC., Plainview, N. Y.

peakers K Bear Deck Kild,
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COMPOMNENTS, IMC.

ln Canada: Atlas Radia, Tarenia

Lleoding distriburars carry QXFORD
Tempo Mi-Fi

Hedian Lampi.

e m-ldr-nngil;
Madsl IWI0

. write for FREE |Heraiwre.
Suprame Trans!armir,

OXFORD
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Dynaco Oulput +
Transiormers

Featuring para-coupted
windings, a new patent-
ed design principle
These transformers use
advanced pulse tech
niques to insure superi-
of square wave perform
ance and undistorted
reproduction of tran
sients. Dynaco transformers
handie full rated power over
the entire audio spectrum from 20
cps to 20 ke, without sharp rise in distortion
at the ends of the band which characterizes
most transformers. Conservatively rated and
guaranteed to handle double nominal power
from 30 cps to |5 kc without loss of perform
ance capabilities

Specifications
Response: Plus or minus 1 db 6 cps to 60
kc. Power Curve: Within 1 db 20 cps to 20
kc. Square Wave Response: No ringing or
distortion from 20 ¢ps to 20 kc. Permissible
Feedback: 30 db

MODELS

A.310 15 watts EL-B4. 6V6. 6AQS 14,95
A.420 30 watts 5881, EL-34. KT.66 19.95
A.430 60 watts KT-88, EL-34 29.95
A.440 120 watts KT.88. 6550 39.95
A.450 120 watts PP par KT-88, EL-34 39.95

(all with tapped primaries except A-440 which
has tertiary for scfeen of cathode feedback)
Additional data on Dynakit and Dysace
contponents arvailable on  request
cuding circuir data for mederniza

tin  of Wilharasondype amplificrs
te. 50 watts of output and other
applications of Dynaco trans-
formers,

DYNACO INC.

Dept. RT, 617 N. 41st, Philodelphia 4, Pa,
Fapinid Divisa 25 Warrew St.. New Yorh, N Y
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From
any Point of View,
more Experts choose

ACROSOUND
ULTRA-LINEAR I
60 watt amplifier

DESIGN The combination of patented
ULTRA:-LINEAR circuitry—plus new HYBRID
FEEDBACK principle—VARIABLE DAMPING
control, and ULTRA STABILITY, represents a
new high in the art of amplhfier design , , , an
example of ACROSOUND'S latest achieve-
ment in AMERICAN Know-How. This supers
ority of design now enables anyone with or
without any previous knowiedge of electronics
to assemble for himself or herself . (yes!
it's that easy!) ... the finest of amplifiers and
at a most reasonable cost. in only two hours!

PERFORMANCE By listening test. or by in.
struments . .. second to none in clarty and

frequency response. Normal level distortion is
virtually unmeasurable—IM 1% or less at 60
watts, 120 watts peak. Completely stable . . .
unaffected by loads. perfect square waves.

QUALITY Everypartgoingintotheassembly
of critical and even non-critical circuitry s
tested and checked to allow no more than
+ %% varistion from ACROSOUND'S siand:
ards. Speciaiized test equipment unavailable
commercially was designed in ACROSOUND'S
laboratories to achieve this result. Every
printed Eil:gyit board is placed in trial obérg»
fion on a iaboratory amplifier. Output tubes
are matched by triai and doubie checked.

COMPONENTS ACRO'S newest T0-600 out.
put transformer with special hybrid winding—
separates functions of output circuit and
teedback circuit. Heavy duty. completel

assembled, and thoroughly testmﬁé
circuit board assures uniformity of perform-
ance. Low distortion EL34 output tubes are
operated well within their ratings ensuring
fong tube hie and optimum performance,

PRICE In preassembiled kit form so that you
may save money, learn while doing. and have
the proud satisfaction you built the best for
only $79.5¢ net ... or if you feel you would
prefer it laboratory assembied it stll repre.
sents a bargain at $109.50 net.

HEAR IT AT YOUR DEALER NOW!

EE HEADY

PRE

Experts know why ACRO is best!
Others . . . Learn why! Write to

ACRO PRODUCTS
369 SHURS LANE
PHILA. 28. PA.
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Experiments in Stereo
for P.A. Systems

By JACK THORNTON

ECENT comparison tests with stereo-

phonic music systems suggested a
re-investigation of a two-channel tech-
nique in public-address system work.
The results were quite interesting and
the idea seems worthy of further ex-
periment by those working with audi-
torium amplifier setups. Such a system
uses two separate sound echannels set
up in a “left” and “right” relationship
which is essentially the same as that
used in stereo music recording and
playback.

Auditorium public-address systems
usually use a loudspeaker enclosure at
either side of the stage, The two sound
sources obviously give better sound dis-
tribution and coverage. But the system
remains monophonic because both
speakers are fed by a common micro-
phone and ampilifier,

Consider a person speaking from a
stage without a sound system. The
audience experiences the normal
acoustical effect, that is, when the
speaker turns slightly to his left, the
audience in that direction hears the
voice projected a little more toward
them. The audience the other way
hears the voice diminish slightly. Even
though this effect may not be too pro-
nounced, natural sound does depend
upon it.

When the same person uses the or-
dinary single-channel sound system,
the loudspecakers override his actual
voice so that listeners hear only what
comes over the p.a. Now when he
turns slightly, his voice fades in both
directions as he goes “off mike” and the
sound diminishes in both speakers. The
sense of movement and liveness is im-
paired. Of course there is the visual
sense of direetion because the audicnee
can see the person and his movements.
But they still hear the sound through
a monophonic system. A dual-channel
sound system seems to offer one meth-
od of improvement. This holds true
even though the source of sound moves
very little.

First tests of p.a. sterco were run in
adjoining radio studios with a window
between them. A curtain eould be
drawn for comparison between impres-
sions when the observers could or could
not see the speaker. Matched micro-
phones fed companion amplifiers in
studio A. Matehed speakers were
placed eight feet apart in studio B. A
switching arrangement allowed single-
or dual-channel operation, with both
speakers operating either way. Observ-

ers had no diflieulty identifying the

“stereo’ setup, even with the curtains
drawn. The person talking was twelve
inches from the mikes. Mike separa-
tion varied from two inches to two feet.
The larger separations gave exagger-
ated effects. About ten inches seemed

www americanradiohicetory com

the most natural in that particular
studio.

More checks were run in an auditori-
um. Microphones were Shure 556 cardi-
oids to allow somewhat greater mike-
to-subjeet distanee without audio feed-
back. The systems were balanced by
having an observer at the center of the
auditorium indicate when the sound
seemed to come from the middle of the
stage.

With speeeh as the program ma-
terial, trial and error finally placed the
microphones on the speaker’s rostrum
twelve inches from the voice, separated
from each other ten inches. and angled
in slightly toward the sound souree.
The closer the mikes are to the voice,
the closer they mwust be to each other
if a “ping-pong” situation is to he
avoided. (It's quite an effeet to have
the speaker turn his head slightly and
seem to jump thirty feet to the other
side of the stage!)

If the microphones are too close to
the voice, most of the sterco eifect is
lost since any movement will put the
speaker off both mikes and you'll be
back to a monophonic system. Unless
the speaker has a weak voice or the
room is a bad one for feedback, the
greater mike distance will give better
sound anyway.

When music is the program material.
both the volume of sound and the size
of the group producing it must be con-
sidered. A vocal or instrumental solo
usually allows greater mike distance:
two or three feet. Mike separation is
accordingly greater. As the musical
group becomes larger so must micro-
phone distances become greater. Large
orchestras or choirs seldom need ampli-
fication and if a sound system is used
with these, it's usually for a soloist and
the solo settings can be used.

Operators who wish to duplicate and
expand these experiments could use
this guide: microphones, amplifiers,
and loudspeakers should be as identical
as possible. Identical models may not
be matched; one unit may be new, the
other a veteran of rough service. Tone
controls are set the same for Dboth
units, although some compensation for
unmatched units can be obtained by
tone setting variations. With mikes
about twelve inches from a voice and
separated about ten inches. balance the
two channels by having an observer in-
dicate when the sound scems to come
from the speaker. Then vary the mike
distance and separation for best elfect
with the program material to be used.

Such a setup is an interesting side-
light on the stereo boom and, although
it won’t hide poor p.a. systems or prac-
tice. it offers a worthwhile improve-
ment in the naturalness of sound
reproduction. —30—
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bfessional Tape Recorder

. GUARANTEED

SO M AiNcH GOLD CROWN

STEREO-X

Records ond ploys Professionol Stereo. Twa

ar 4-trock heods. All-oluminum construction.

IPS FLUTTER NOISE
RESPONSE SPEED & WOW RATIO

+ 2 db 30.30000 CPS 15 06% 5§57 db
2db20-20000CPS 7% .08 54 db
+3db20-11000CPS 3%  .18% 44 db

(Recording quoilly for d-track slightly less)
Write tor Catalog RN-59

Standarnd and Steneo models

FREQUENCY

*695

Less Case

INTERNATIONAL RADIO & ELECTRONICS CORP.
ELKHART, INDIANA

PURCHASING
A HI-FI
SYSTEM?

PARTIAL LIST
OF BRANDS
IN STOCK

Altec Lansing
Electrovoice
lensen
Hartley
University
Acoustic Research
Janszen
Wharfedale
Kaslson
Viking
Concertone
Bell ® G.E.
Weathers
Horman—Kardon
Eico & Pilor
Sherwood
Acrosound
Fisher

Bogen * Leak
Dynokit

H. H. Scon
Pentron
Ampro ® VM
Revere
Challenger
Wollensak
Garrard
Miracord
Glaser-Steers
Rek-O-Kut
Components
Norelco
Fairchild
Pickering ® Gray
Audio Tape

Full Lline of
Cabinets

Send Us
Your

List Of
Components
For A
Package
Quotation

WE WON'T BE
UNDERSOLD!

All merchandise
is brand new, fac-
tory fresh & guar-
anteed.

AIREX
RADIO

CORPORATICN
64-R Cortlandt St., N. Y. 7, CO 7-2137

May, 1959

Hi-Fi Crossovers
(Continued from puge 55)

while at 20.000 c¢ps this figure was 50
watts. This comes very close to ex-
pectations in that. at the crossover
point, the power should be 3 db down
from maximum.

As indicated in Fig. 9A, the actual
measured crossover point for these two
electrolytics in series turned out to be
700 cps low (from 5000 cps) which
would indicate that the electrolytic
combination was about 13% off from
rated value.

What is of major importance is the
fact that a full 50 watts could be de-
livered through such a hack-to-back
configuration of polarized electrolytics.
Just to be contrary. the back-to-back
direction was reversed so that where
in the first case. the positive terminals
were tied together, in the second case
the negative terminals were connected.
There was no change in performance.
There is apparently no reason why non-
polarized electrolytics cannot be used
in crossover nelworks.

But, now. how about the polarized
type? With the same test setup as de-
scribed previously, a test run was made
on only one of the 8 zfd. units of the
previous test. Again during the run
the amplifier was adjusted to give the
maximum undistorted waveform at the
load resistor. The results were exactly
the same as in the case of the non-
polarized combination. There was no
waveform distortion at a full 50 watts
input to the load resistor and at the
crossover point (in this case 2500 cps
for 8 ufd. for 8 ohms) there was a
clean 25 watts which was the expected
3 db down.

To tie thc matter down even motre
firmly, a test was made on three differ-
ent 30 pfd. polarized clectrolytics rated
at 150, 50, and 25 volts respectively. No
differences in performance could he ob-
served as far as waveform at maxi-
mum output was concerned (50 watts).
They were all clean, as observed on a
scope.

The last question that was to be re-
solved was the matter of the rising im-
pedance of a large value of electrolytic
at the higher frequencies. which would
have the effcct of reducing the voltage
at the tweeter terminals. Fig. 9B is the
curve of maximum undistorted wave-
form voltage at the load resistor from
which it will be seen that for this 50
ufd. capacity, there is a drooping volt-
age charactcristic at the load. When,
however, this capacity was shunted hy
a small paper capacitor. the voltage
characreristic was respectably evened
out.

Looking prejudice squarely in the
eve, there would seem to be no reason
as yet for not using electrolvtics, polar-
ized or non-polarized. for network
construction. This, along with Chart 1
should make the matter of collecting
the necessary components for a home-
built network a fairlv simple and
straightforward operation. 0
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HOME
TRIAL

proves Columbia CD
stereo cartridge
sounds better

Now you can prove it to yourself. The
Columbia CD is the better stereo car-
tridge. We believe this so strongly that
we have arranged with your CBS-Hytron
distributor for you 1o test the Columbia
CD... free in your own home.

We are sure you will agree this car-
tridge does sound better thon cny other
ceramic or magnetic sterec cartridge, it
is superior in linearity . . , separation . . .
compliance ... low mass. .. freedom from
hum . .. output level . . . ruggedness. Your
ears will 1ell you quickly what elaborate
curves, facts and figures prove. The
Columbic CD simply sounds better.

Make sure by your own tests that you
invest in the beMter stereo cartridge. This
offer Is for a limited time only. Ask your
CBS-Hytron distributor to let you try the
Columbic €D, Model SC-1D, today |

—

COLUMBIA S

Cost $24.25

Model SC-1D

CBS-HYTRON, Danvers, Massachusetts
A Division of Columbla Broadcasting Systlem, Inc.
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QUARTZ CRYSTALS

&, FOR EVERY SERVICE

All crystals mode from Grode
"A" imported quartz—ground
and etched to exoct frequen-
cies. Unconditionally gvaran-
teed! Supplied in:

| FT-243 hoiders MC-7 holders
pin spacin? %" pin spacinf %'
pn diameter 093 pin diameter 125
DC-34 holders FT-171 hoiders
pin spacinR %° @ spacmg k”
oin diameter 156 banana Pins

MADE TO ORDER CRYSTALS

1001 KC to 2600 KC:

.01%toleronce $2.00 ec..005%, tolerance $2.7 5 eo.
2601 K¢ 1o 9000 KEC: .005%, tolerance $2.50 eo.
Specify holder wonted
ANY AMATEUR, NOVICE, TECHNICIAN
80 meters 3701-3749 KC 019, toleronce
40 meters 7152-7198 KC
& meters B335-8450 KC ] 50
{within 1 KC) hd eq’
FUNDAMENTAL FREQ, SEALED
CRYSTALS IN HC6 U MOLDERS
erance $4.95 ea.
From 4000 KC to 15,000 KC ony fre-
SEALED OVERTONE CRYSTALS Supplied in maetal
] HC& U hoiders.

9001 KC to 11,000 KC: .005% tol. $3.00ca.
BAND CRYSTALS
15 meters 7034-7082 KC
'-------------—_
(] From 1400 KC to 4000 KC .005%, tol-
quency 005% tolerance $3.50 ea.
Pin spacing .486, diometer .050

1
1
I 15 to 30 MC .005 iclerance $3.85 ea. l
30 to 45 MC 005 tolerance $4.10 eo.
1 45 to 60 MC .005 folerance $4.50 ea. 1
I AIRCRAFT CRYSTALS in HC6 /U hoiders from 118.1 I
MC 1o 123.9 MC $3.85 ca.
Pin spacing V2" Pin diometer .050 |
SUB-MINIATURE AIRCRAFT CRYSTALS ALL FREQUEN-
CIES $6.75 ea. 1

l RADIO CONTROL CRYSTALS in HCO U holders I
in stock for immediote delivery (frequencies listed in

I megacycles) seated crystals 26.995, 27.045, 27.095, I
27.145, 27.195, 2,.255, tolerance .005% (2" pin
spacing . . . specify pin diameter (093 or .050,"

1 $2.30 ea. 1
NEW CITIZEN BAND CLASS D CRYSTALS $2.50 eo.

I 'n HCO U holders 2" Pin spacing; .050 Pin Dia, 1
Tolerance .005%

lFoIIOwing frequencies in stock (frequencies listed inl

l megacycles) 26.945, 26.975, 26.985, 27.005, 27,015, I
27.025, 27,035, 27.055, 27.065, 27.075, 27.085,

I 27.105, 27.115, 27.125, 27.135, 27.155, 27.165, §
27175, 27,185, 27,205, 27.215, 27,225

---------------“

MARINE FREQUENCY CRYSTALS—AN morine fre-

quencies from 2000-3200 KC 005 tolerance $2.50

eo. {supplied in either F1.243, MC-7 cr FT-171 holders)

STOCK CRYSTALS in FT-242 helders from 5675 KC

10 8650 KC in 25 KC steps 7 5¢ each or 3 for $2.00

FT-24) Lottice Crystols in all frequencies from 370 KC

1o 540 KC (oll except 455 KC and 500 KC) 50¢ ea.

Pin spacing Y27 Pin diameter .093

Marched poirs — 15 cycles $2.50 per pair

200 KC Crystals $2.00 ec.

455 KC Crystals $1.50 eo.

500 KC Crystals $1.50 eqa.

100 KC Frequency Standord Crystols in HC4 /U holders

$4.50 ea.

Socket for FT-243 crystal 15¢ ea.

Dual socket for FT-243 crystals 15¢ eo,

Sockets for MC.7 and FT-171 crystats 25¢ eo.

Ceramic socket for HCS U crystals 15¢ ea.

{Add 5S¢ per crystal fcr postage and handling)

Write for FREE Catalog Complete with Oscillator Circuits.

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS

See big red displaey . . . if he doesn't stock them, send
us his nome and order direct from neorest factory.

ORDER FROM NEAREST PLANT

TEXAS CRYSTALS

All Phones: GLadstone 3-3555 (River Grove, Iil.)
Texas Crystals Texas Crystals

8538 W. Grand Ave. CRYSTAL DRIVE

River Grove, 1. OR Ft. Myers, Florida

I----------------
FILL QUT AND ATTACH THIS COUPON TO YOUR OR- §
I DER FOR SHIPMENT VIA 15T CLASS MAIL AT NO.
g ExTRACOST —_—

R TR ‘oo ZONE....STATE....... i
| TERMS: All items subject to prior sole and change of ||
l price without notice. All crystal orders must be accom-
panied by check, cash ar M, O, with PAYMENT IN FULL. l
1 NO COD’s. Add 5¢ per crystal for postage ond handling 1

charge, Dept. R-59
e o e am am am e e Em Em e el e mm mY
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Improving the A.C.-D.C. Radio

By A. H. FRY

Simple, inexpensive modifications that will improve
the sound and give you some bass from the little set.

HAT rascally little mantlepiece a.c.-

d.c. sct—the common garden variety
of $9.95 radio “screech box"—can be
made to sound quite good by means of
two simple and inexpensive improve-
ments. The procedures involve getting
rid of some of the set’s inherent distor-
tion and improving the bhass response.

A lot of the shrillness in these sets
stems from violent peaks and tran-
sients in that part of the audio spec-
trum where the ear is most sensitive.
This shrillness is due, in part, to an
unbalance between treble and bass—
both electrically and acoustically. Both
of these ‘‘unpleasantnesses” may be
alleviated by the simple expedient of :
(1) running a little selective feedback
around the output tube and (2) by
“operating” on the loudspeaker and
baflling it properly.

First obtain a 100,000-ohm pot and a
015-u1d. paper capacitor—the junk box
should inelude a serviceable old volume
control and a discarded capaeitor—if
not, buy the parts.

Next take the chassis out of its
cabinet and turn it upside down. Be
sure the set is not connceted to the
wall outlet. Locate the plate pin and
the control-grid pin on the socket of
the output tube (usually of the 25L6
variety). Arrange the potentiometer
and capacitor in scries between the
two points shown in Fig. 1. This ar-
-angement tends to flatten out the
audio peaks and suppresses the
screechy treble to the enhancement of
the bass. Use insulated wire for mak-
ing these connections and drape the
“feedback works” in any convenient
position behind the chassis.

Second renmove the loudspeaker from
the chassis, cutting the wires and care-

fully noting which wires go where.
Most speaker leads are color-coded.

The third step is to obtain a large
piece of stiff corrugated cardboard or
panel of plywood—about 3 fcet by 4
feet at a minimum. This is the “baflle.”
Cut a hole the same size as the speak-
er diaphragm somewhere near but not
exactly at the center. Bolt the loud-
speaker to the baffle board and with
extension or zip cord. reconnect the
speaker wires to the speaker leads on
the chassis. A length of five or six
feet will not adversely affect the per-
formance. Place the speaker baffle in
a corner and the receiver conveniently
nearby. Put the chassis back in its
cabinet.

The fourth step involves tireating the
speaker as shown in Fig. 2. The “equip-
ment” required consists of & sharp
paring knife or razor blade. thin shel-
lac, and castor oil (or any other plasti-
cizer—such as Di-Butyl Phalate). Ob-
serve the order of operations carefully,
The shellac serves to keep the oil from
“creeping” or bleeding to the main
portion of the cone. The oil softens the
arca and renders the cone free for
piston-like movements. It can now
make its back-and-forth excursions
more casily. The slits further free the
cone.

Finally, replace the wall plug, turn
on the set, tune in a station, and ad-
just the potentiometer for most pleas-
ing acoustic effect. You will need to
turn the volume up slightly higher
than normal.

You and your family will be pleas-
antly surprised at the set's new per-
formance. The rig will sound “rich-
throated” and you will now hear bass
on a $9.95 set! 30—

ouTPUT

100K POT | O'15ufd
it TRANSFORMER

waiffy rl|

25L6

X
SCREEN g

i
CONTROL
GRID

i

Fig. 1. (above) Simple circuit mod-
ifications suggested by the author.

Fig. 2. (right) Drawing illustrating
the treatment that is applied to the
small loudspeakerin the a.c.-d.c.set.

www.americanradiohistorv.com

{1) PANT ON A RING OF
SEVERAL COATS OF THIN
SHELLAC 172 IN. WIDE AT
PLASTICIZER ON SLOTTED INSIDE EDGE OF CORRUGATED
SUSPENSION AREA ONLY, SUSPENSION AREA OF CONE
USE A SMALL, CHILD' o
WATER — COLOR

TYPE BRUSH

(3) AFTER SHELLAC HAS
THOROUGHLY DRIED, PAINT
ONE TREATMENT OF

(2) CAREFULLY SLIT
CORRUGATED CONE
SUSPENSION AREA
FROM METAL Rm TO
RING OF SHELLAC.

12 CUTS (SLITSI W ALL
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. .BC-929 3-INCH SCOPE

Low cost station monitor
and/or bench scone. Has

forus. sween, ins-

utrols.  Tubes:

. 2—6BHEG, Je—

6XA, 1—6GH, 1—2X2,

lllil CR Tuhe. Voltage

req, 115V 400 ¢y, and

24VHC Complete with
tubes, exc.

s s $9.95

BRAND NEW....$12.95

Conversion instructions for
110V G0 cyc AC. .. .65¢

ARC-5/R28 RECEIVER

2.meter Sulu-rhcll. lon ta 156 Mc Ih

4 erystal channels, Cumplele

with 10 Tubes. BRAND NEW s24l45
T 110V AC PPower Sup. Kit for above $9.7§

ARC-5/T-23 TRANSMITTER

100-150 Mc Inejudes 2—8B3ZA, 2—18625 321 50

T EEIAL Lhmited guantity ARG '5/‘1"2";' xm i1
Liml! quantity . xmitlers.
SPECIAL P NEW, Jess tubes. .. ....... 51 95

RANTI
OFFER! Excellent Uscd. less lube
MO0.7 MOOQULATOR for T-2i#, complele with ss 95
4 tmbes, LIKE NEW

ARC-5 MARINE RECEIVER-TRANS MITTER
e ML T X 1]

Comm. Transmitter 2.

) NEW with 4 tubes and ‘(ul s‘2 45
TP LN |

Navy Ty,
Mc BRA

MOCULATOR for above. hew wlith tubes

LORAN R-65/APN-9 RECEIVER
& INDICATOR

Used in ships and aircraft.

%F]Deumines position by ra.

—dio signals from known

xmitters. Accurate (o with-

in 1% of distance. Complete with
tubes and erystal. Exc. used,

Value $1200.00. $79.50

Our Price.vvooune...

27T 1o ts0 Me FOM.
cantrolled.

BC-659 TRANSMITTER & RECEIVER

Twe preselocted channels erystal

O 10 walts, (unnll(ll with
spsichers tubes, Briod - sl ||95
ExeoUsed oo o .$7.95
Vibritor Subbly far 4.-1_’-21 vnlu, &F\\ .59.95

LORAN APN-4

FINE QUALITY
NAVIGATIONAL EQUIPMENT
Liotermine exact geoxraphic position of your boat or
Blane. Indieator and recewver complete with all tubes
and ervatla
INDICATOR ID-6B APN-4, and RECEIVER 542 50
R-9B APN-.4, complete with tuhes. Iixe. used 559 50

.

-Indicator aa above, BRAND NEW.

ste Kit of Accessgries for Above: PE-208 ([n-
verter, Set of Plugs, Visor for Indicator, s49 50
Oncration Manual, ALL BRAND NEW. ., ... 0

LORAN APN/4
OSCILLOSCOPE

Easily converted for use on ra-
dio.TV service bench.

Completely Assembied
| 1KFK NEwW: Supptied with

L~ Scope, type 4.9 5

ACPL only ........
Brand New ...........%$19.50

OYNAM

handle. conl and
DYNAMIC HANDMIKE, aircralt
I'1ess-t-talk switeh an mike.

lLow Impedance. With
1o headsets. A REAL
. . ...$3.8

M- s ALC,
;mng braekoet t
- 1

IHIA\D \E S‘ 95

Freq. Range:
BRAND NEW .

LN ]
rL-s l‘lL'rln.
FLS Fitter ...

Hi-Fi DYNAMIC HEADSET wnh't':u.shmns

40-14000Q €S, No Distortlon. s-, 85

"1

MICROPHONES Excellent BRAND
d NEW

Madel Description u
Te17 . Carbon Hand Mike. .. .$4.75
T-30 , “rbon Throat Mike .

7-45 Army and Navy Lip Mike.
7-24 Carbon Mike. . .

Hondset .. ...
RS 38 . .Navy Type....

HEADPHONES

9.0 a.75

Excellent BRAND
Mode| Description Used NEW
H5.23 | . High Impedance. . . $2.19.,.%43.63
HS.33 v Impedance., . . 2.69.,. 4.65
HS-30 w Imp. (featherwt.) . 1.15... 1.89
H-16/U gh Imp. (2 units) ... 3.75. 7.9%

/U . Hi
TELEPNONICS— 600 ohm Lo 1

HEADSETS. BRAND NEW, Ph‘R l’mrfcl .
CD-307A Cords, with PLEE plug and JK26
Jack ..o L. L Ll ceee. D9

Enrphone Cushmnl for ghova—pmr. ceres  +S0O
LA R N R N NN N NN\

AN/ART-13 100-WATT XMTR

11 CHANNELS
200-1500 Kc

$48Comnl-u with Tubes

2 to 18.1 Mc
Famous Collins Autotune Aircraft Tranamitter,
AM, CW, MCW. Quick change to any of ten pre-

et rh.mmls or manual tuning. Speech amplifier/
clipper uses carbon or magnetic mike, Highly
stable. highly accurmie VFO. Ruilt in Xtnl con-
trulled calibrator. PP&1ls modulate %13 in final
up to 90%, class "'B.*" A Real "HOT" Ham buy

at our low price! Orig. cost $1800. 348 50

Exc, Used. . . e .
0-16 Low Froq. 0lc Coll lor ART 13 . 7.95
24V Dynamotor for ART-13, ... ..... .. 11,95

AN/APA-338 PANORAMIC
ADAPTER

And Wase Analyzer. N0 Mc Center Free

que ‘s 2 Me Hand Width. Total sean Jo

Y t ome chp. Rexulur saw-tooth s eeq,

iarnible sw frea. control Ilmo cycles.

Uses s re FosOPVIce seope! Im-lud-

iag 11 ubes 3 seupe tube s

type 3DF1. BRAND NEW, 19-
= A ——— —
- —— ——

MN26Y BENDIX DIRECTION FINDER

1o i 823-685 Ke: 4.4-7 Me. Complete with

ulnes, .
BRAND NEW ........... ~..........526.95

r--------------'

BENDIX DIRECTION FINDER 1

Cre, havigation on boats uml plhanes. Come
mocomprisgs:

with 12 Lubes, 318'95 l
HRRAND NEW $27.50
on L . 4.25
Azimuth Control It o . x|
Al neecessary accessorles fol stock.
L--------—-----J

SCR-522 2-METER RIG!

Terrific buy! VIIF Transmitter-receiver, 100-156 Me.
4 channels, Xtal-controlled. Amplitude modulated
volee. They'Te going fast! Excellent cotlltion,

SCR:522 Transmitter-Receiver, complete with all 18

tubes, top rack and metal case. saz 32

COMBINATION. ...........0uun. Seccial

.$19.50
.%$22.2%

Receiver only, with all tubes .
Transmitter Only, with all tubes.
Accessores for above available.

234-258 MC RECEIVER

AN/ARR.2
BRAND NEW  1l-tube 1'HF
Tuoable Recciver with sche- ﬁ'L:.‘

i, Only a few at this low 1 .

:_-r(;:nlp;lelu with 1ubes 38'88

BC-221 FREQUENCY METER
SPECIAL BUY! This excellent frequency standard is
equipped  with oniinal calibrathm  chatts, and has
tangres (o 125 Ke to 20,000 Ke with ervstal check
points In ol ranges, At wvur nuln.-ulnng law price it's
1

FIRST Conil, FIRST <1 RYE, - tluane
by s Lnbted! ke New .o wmly 36‘9:92550

Modulaled Tvpe
000 Ke Crystal for BC-221,
v 88,45

Original
BRAND NEW...:rcivearvans

ASB-5 ‘SCOPE INDICATOR
BRAND NEW, inelud.
ing all tubhes, lnx(-thor
with 5BP1 "Scope
Tube. ()rimnully used
in Navy Aircraft
RADAR ¢quipment.
Easily consverted for
AC operatian.

VALUE $250.00!

Sniv $15.95

6-channel xtul control. Freq. 108.3 to 110.3

Mec. Dual filter range. Easily converted for
tracking Spulmku! 95
Exc. used ...... O

BRANO NEW .. .. .$12.95
Dynamotor for abo 12/ w $5.95

AN/ARN-SA AIRCRAFT RECEIVER. 11 1iube
superhet. 3-crystal control UHF for static-free
reception. 6 95
Exc. used with tubes O

BRAND NEW .... Cee....919.95

BC-733 VHF 10-TUBE AIRCRAFT RECEIVER.

STANDARD TUBES

Removed From Brand Now Gowvt Equlpmenl
6RJIS 5 5

155 .95
3q4 6.95
BAGS .q
12AT7 75
12x4 .29
12AXS i4 162 .29
MINIMUM TUBE ORDER: 6 Tun:s 6 o' a number or
assorted). —————
SYNCHRONOUS SELSYNS
Transformer. AC Synchronous, for 115 ¥

cycles. Wi,

60
135 Ibs, Brand New, Fach....... 33-95

BC-645 XMTR RECEIVER
15 Tubes 435 To 500 MG

Can be modified for 2-
way communication,
voice or code, on ham
band 420-450 mc. citi-
zens radio 460-470 mc,
fixed and mobile 450-
460 mc. television ex-
perimental 470-600 me.
W 15 tubes (tubes alone
worth more than sale
pricel}: 4—TF7, 4e==7H7, 2==7E8. Z=—=8F6.
2—955 and 1—WE316A. Now covers 460 to
490 me., Brand new BC-64& with tubes, less
power suppiy in factory carton.
ShIDnInK weikht 25 lbs
PE-101C Oynamotor, 12
UMF Antenna Assermbl

WILLARD G-VOLT MIDGET
STORAGE BATTERY

3 Amp. Hour, BRAND NEW, 354" x
1-18/16” x 233”, Uses Standard Elec-
trolyte. . .............. Onlv $2.69

2 VOLT BATTERY "PACKAGE"

1-2V. 20 Amp. Hr. willard
Bacie 1 Storage

te Set of 10 Plugs.
Control Box

Shock Mount .
Conversion Gooldel

" many” useful 'rigs.

ARB Receiver 4 Land 145-9030 Ke, with all
Tubes, 1ike New 811 95
Brind New,

with Tukies and Dynametor’ Ll $34.50

MOBILE-MARINE
DYNAMOTOR

Input 12v OC. Dutput: 825 V
DC @ 225 Ma, for press-to-
talk intermittent operation.

npg, wt. N s
:u:“ Low ‘:n'.'é’z. .. $6.45 ey
OTHER DYNAMOTOR VALUES: Excellent BRAND
ype input Quiput Used NEW
DA-19-.A 28V uA 400V .400A $4.99  $6.75
DM-28 28V 224V .07A  2.7S 4.75
DM-32A 2 A . 2.45 4.45
DM-33A 28V EA 575V .16 A
28V 7A 540V.25A 195  3.75
DM-34D 12V 2 220V .080A_ 4.15 5 25

DM-53A 28V 1.4A 230V .080A 3.75 5.45
PE-T3C 28V 20A 1000V _350A 7.95 10.50
PE-36 28V 1.25A 250V .050A 2.75 4.95

I SCR-274 COMMAND EQUIPMENT

ALL COMPLETE WITH TUBES Like
NEW
$16.50
12,48
12.45
1.75

44 Melll ! .
J I{ocl'lur Lonlrul Box..,..

110 Voit AC Puwer Supply Kl! for anl 274-N and

ns .
y _wared, \weated, Teady 10 oherate . SIo 30

SFLINEB TUNING KNOB for 274-N an(l ARC.5
RECEIVERS. Fits BC-453, BC-454 and 49c
others. Only. . ... ... ... ... ... ti.nn

BC-457 TRANSMITTER—4-5.3 Mc. culmglete s" 85
with all tubes and crystal, BRAhll NEW.,
BC-a58 TI‘IANSMITTER—S 3 to Me. Lﬂmpllll with

all tubes and crystal. S', 85
»

HRAND NEW
B8C.459 TRANSMITTEI Me. eowmplete with all
luhws and erystaf, ',5
BRAND NIW ... ... u
ARC-S T-19 TRRNSMITTER—H to 4 Me BRAND
NEW comblete with all tubes & ss 85
ervatal L. PR 0
56 Moduiator "0 00 SED 3.45 NEW 5.9%
71 Transmitter Control ‘m-x 1.25 NEW 1.49

POWER SUPPLY KIT, for All Command Trnn«mltu'rs
Provides all needed vollages. 50 I
A quality Kit. only. .. o .

BC-906 FREQ. METER—SPECIAL!
145 to 236 Mec.

‘-------
-3

Cavity type,

BRAND NEW. complete with I*'-,'_'7-4-
antenna. Manual included.
OUR LOW

PRICE............sglss

BC-603 FM RECEIVER

10-rhannel push butlon tuning or continuous lunlng.

20-28 Mc. Complete with speaker, tubes, 51 95
syuelch. HRAND NEW. .. ... 8
12 or 24V Dynamolor for A
Exe. Used $4.25. .. ..., ..., Brand New $%5.50
AC POWER SUPPLY FOR BCMH 683
rct nr, l|n§ Oon-Oft
teh. NO Ri(‘\'R H,\\GE \EEDF'D Provides
220\[)0 @ B8O Ma, 24VAC @ 2 Amlu s" 45
¢ nmnlele kit, with Instructions. .
LG coo0noo0000000000000000 o .%$9.49
(omplote 240.page Technical Mlnunl for
BC-603. 604 ......... e T EEE] .$2.95

Please nclude 239, Deposit with order—!
80c Handling Charges on all orders und
shipments F.0.E ur Warehou
ise subiect to Prior Sale and Price Change.

.¥.C. AIl Merchan-

.................. . . A
l—?.\':'nl 7 prong Synchronous Plug. s: -:: & R(Idlﬂ supply co‘
Aflqu;Tz An:i)"' slvavclu-olylo (for 2 celis). . 1.48 Telephone: CO 7-460S
Combination Price .....,.. . 51 Vesey $4., New York 7, N. Y.
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MIDGET FAN MOTOR
13a” Rquare x 2” Jong. 1" shaft extends
42", 10,000 RI"\1 24V DC, sz 19
Input. Combhlete with fan... ... .

SCHEMATIC DIAGRAMS [ory,2r,cavoment 5¢

SENO FOR FREE CATALOG, many more Wonderful Sur:
plus Buys!
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By BOB ELDRIDGE

Epitor's Note: High on the list of arti-
cles readers told us they liked last uear
tras Kldridge's A Dap in the Shap” It
inrolred a couple of student technicicas
wha, in retura tor sowme misecllneans
chovex, wwere permitted to nose abod an
established service shap ta pick up what
they could prom  ecpeviewced tranbile-
shaoters, Into this stoery was woreq stineh
practieal bench Ewawe-howe, [Using  the
Same casl ot characters. the soume awthor
malches his first performance here.

EVERY once in a while Jack and

John, a pair of up-and-coming stu-

dent technicians, come in to help
out in our shop. They do a useful job
in routine cleaning and checking chas-
sis that are ready for servicing, mean-
while keeping interested eves on
Tommy, our benchman. Tommy, for
his part, takes time out once in a
while to explain just what he is doing,
and why, with the sets on the bench.

Tommy phoned in one morning re-
cently to say he would be coming in to
work half an hour late. Scizing the op-
portunity. John piled right in checking
the tubes on an Emerson chassis {from
a model 720D,

another day in the shop

Students Jack and John make headway on their
own, but learn more from Tommy's experience.

He likes to have the set running
while doing this, because he hates
waiting for each tube to warm up from
dead cold in the tester, He used to
have troubles sometimes. when he
pulied the tubes in the wrong order,
but now he plays it safe and removes
the rectifier tube first, leaving it out.
As he says, “If there's no ‘B+" in the
sct, you can do what you like with the
tubes without harming any because
you have unthinkingly pulled the one
that drives it.”

Anyway (to get back to the Emer-
son) when John started pulling tubes
for testing, the first one attended to
after the rectifier was the 6V6 audio-
output tube. He noticed that it wasn’t
as blistering hot as he had expected
and, being a methodical sort of fellow,
he wrote on the check-out slip (which
alrcady bore the message, “No sound.
not tubes,” contributed by the outside
technician) a note of his own: “6V6
checks normal but doesn't get hot in
the set.”

Fig. 1. Two G-E receivers using this circuit exhibited similar symptoms.

(2-11]

¢
[_-%‘ To CLIPPER
A= + 230V

C354
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J0014]C335 |Q°“ HOR 0ISCA
L Sy X
i . ’ N
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asg| |00 a
Rila Y == e \~
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Now one of the useful chores the two
boys do is to hunt out the schematic
for each set awaiting service. A look
at the audio-output circuit on the
schematic made John feel that this one
should be so easy that it wasn’t worthy
of Tommy's august attention.

John belongs to the *play-it-safe,
static-test-first™ school of servicing, so
he set to work with the ohmmeter and
in two minutes flat he came up with an
open 470-ohm cathode resistor (see
Fig. 41,

He soldered a new resistor in place
just in time to hand over the set to
the late-arriving Tommy for a routine
check. Except for a minor adjustment
to the phasing coil, the set performed
dead on the ball. Thus the first job of
the day was on the hot-run bench by
9:45 a.m.

No Vertical Sync

Meanwhile Jack had been prepar-
ing a Muajestic 110 chassis. The job
sheet bhore the legend ‘““No vertical
lock.” The only tubes weeded out by
Jack's efforts on the tester were a
couple of 6AU6's. Have you noticed
that the 6AUS is often a candidate for
replacement in sets where all other
tubes arce still going strong?

On the bench. the set performed
just as noted. Everything was fine ex-
cept that the picture would roll up or
down without even hesitating as it
went round for another turn.

“Well,” said Tommy, “what can we
see? The oscillator is capable of run-
ning at the correct speed and the sync
separator must be popping out pips all
right, or the horizontal would be hay-
wire. There's not much in between the
sync separator and the oscillator ex-
cept the integrator network, so we may
as well tack in a new one.” (The cir-

ELECTRONICS WORLD
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cuit is shown in Fig. 2). This proved
to be a had guess and the fault re-
mained unchanged with the replace-
ment printed-circuit network in place.

“Whip it out,” said Jack, “and T'll
put it back in the drawer.”

“Oh no we don’t.” reproved Tommy,
“we leave it right there until the
trouble is found! What if we should
have fwwo faults at the same time. one
maybe caused by the other? We leave
any substituted parts in the circuit,
then take 'em out one at a time when
the set is working properly. What is
there left to check now?" he con-
tinued. "A couple of capacitors and the
33,000-ohm resistor. It's easicr to meas-
ure the resistor, so let’s start with
that.”

The ohmmeter registered the re-
sistor as being about 35,000 ohms so
the clipped end was soldered back in
place and one end of the .0022-ufd. ca-
pacitor (input end of the integrator
network) was disconnected,

“Check it with the ohmmeter.” said
Tommy. “It would have to he shorted
or leaking hadly 10 produce a fault like
that. If it was open, the lock would
be more or less normal.” The capaci-
tor showed a dead short. Jack was
puzzled to see Tommy replacing the
33,000-ohm resistor, after soldering in
a new 0022-pfd. capacitor and the orig-
inal integrator network.

“Well,” explained Tommy, “that's
a matter of safety first, really. 'B+’
current has been running to ground
through that resistor and it may have
been damaged in the process, You know
how the hoss fecls about callbacks!”

John was scribbling on a piece of
paper. “Look here,” he queried, “does-
n't 135 volts across 33.000 ohms only
produce half a watt anyway ?”

Tommy looked thoughtfully at the
schematic. “Bet vou a coffce break
there’s much more than that across it
sometimes.” He attached the probe of
the v.tv.m. to the "hot” end of the
resistor, clipped the common lead to
the chassis and switched on the set. Up
and up swung the needle to read nearly
400 volts and then it cased slowly down
to settle at 120 or so. “Let's go!" ex-
ulted Tommy (who seldom loses a bot ),
“What would you expect from a di-
rectly heawed rectifier feeding a pile
of indirectly heated tubes?”

John trailed along on the way to
the coffee shop. looking in bewilder-
mcent at the schematic. When they
were settled in the booth he could con-
tain himself no longer. “I don't get it!”
he hlurted. “What's this midget relay
thing for then?” (RL, in Fig. 2) Tom-
my took the schematic and studied it
in silence. "That's a good question,”
he finally admitted. “We'll have an-
other lock when we get back to the
shop. Let’s forget it for ten minutes.”

Back on the bench the mystery was
speedily solved. The .0047-ufd. capaci-
tor across the midget relay contaets
was completely shorted. “That was a
bit of luck,” said Tommy, when a new
component was in place and the set
was on test. “I think probably that
was the original fault, and the .0022

May, 1959

went down as a result. I don't think
you should pay for the coffee after all,
John—the boss should! We might have
had a sticky callback on that one but
for your curiosity!” As we said—
Tommy seldom loscs a bet!

Two With The Same Chassis

The hoys had readied two G-E
“Stratopower” chassis next for atten-
tion, each with more or less the same
symptoms. The first one was way off
horizontal frequency and could not he
corrccted by adjustment. The other
onc could just he brought to the cor-
rect horizontal speed, with the oscilla-
tor slug unusually deep in the coil, but
sync was then very unstahle.

0047

Fig. 2, The primary de-
fect in this Majestic cir-
cuit was easily found and
cured. However. an after-
thought led to a recheck
with interesting results.
Another, hidden fault
was found and cured!

“Let’s tackle the totally wrong one
first,” said Tommy. Like most techni-
cians, he prefers the definite failure to
the marginal one. “There’s a beautiful
schematic for this model, with wave-
forms and voltage and resistance meas-
urements all over the place. Make a
check with the v.t.v.m. on those two
12AUT7 hases, Don't forget to short the
antenna terminals to keep the local
signal out of the set while you are
measuring.”

John undertook the job and soon
came up with a list of readings that
showed the only serious discrepancies
from the normal voltages were on the
cathode, grid. and plate of the phase
detector (Fig. 1). These points were

VERT INT. NETWORK

~d

= — <

WAAMAS

Fig. 3. The circled ground sirip, out.
side the tube shield. may mean trouble,

Fig. 4. First job of the day. handled
by John. involved this Emerson circuit.
205V
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outPuT|s

™

Fig. 5, The reactance tube is in shunt

with the oscillator tank, through Ci.,
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all slightly positive, instead of being
from 4 to 6 volts negative as called for
in the manual. "What now?” asked
Jack.

“Well, according to the circuit dia-
gram,” said Tommy, “there is nothing
connected to these points that could
produce positive potential. That re-
sistor R.. goes away to the grid of the
oscillator, which is hound to be nega-
tive: the grid current flowing in an os-
cillator tube produces negative voltage
at the grid terminal. Change the 12-
AUT first, just in casc there's some-
thing wrong that didn't show up on
the tube tester.”

With a new tube in the socket and
the fault still present. John was study-
ing the schematic. “Maybe that 3300-
#pfd. unit (Cw) from the sync section
is lacking,” he offered.

Tommy looked at the list of voltages
on the bench. “I doubt it because, if it
was, you would expect to find pin 8
mote positive than pin 6. It’s closer
to the point of connection you see. But
we can't he sure of that, so clip it and
have a look.”

“No change.” reported John, “May-
be I can foltow up this ‘most-positive-
point’ idea. The most positive voltage
is on pin 6. It can’t be coming through
the 100,000-ohm resistor (Rss) because
pin 8 is on the other end of that, The
other end of the 1-megohm job (Raw)
is pin 2 of the other 12AU7, and that's
reading negative. What about this
10,000-ohm fellow (Ra.)?

“Whoops!” He grinned happily.
“Now I think I'm getting somewhere.
This point is more positive, so I can
follow along through the 6800-ohm
resistor (Rs.). Yep! That's even more
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' T-47/ART-13 TRANSMITTERS 1
100 watt 2-18 MC autotune exec. 349.00I

lcond. with tubes. .. ... eosveesne

(Full payment with your order please.)
LIMITED QUANTITIES—GET YOURS NOW

SCR-274 COMMAND EQUIPMENTS

ALL COMPLETE wi{TH TUBES
Type Description Used N
11" 453 Uecefver 190-550 KO
B - 451 Lteceirer 3-6 Me. ... .
13°-455 Itecelver 6-9 Me......ovvuinr
13e-450 3 Reeciver ‘ontrol Box.......

] BC-437—TRANSMITYER—4-5.3 Mc, complete ss g5
with all tubes and crystal, BRAND NEW. .. Ll
BC-458 TRANSMITTER-5.3 -7 M¢. Complete SG 95
with tubes and cr¥atal, BRAND NEW. .. ... L]

[ BC-459 TRANSMITTER=T7-0.1 Mc¢. com- s-ln 00
plete with tuber and crystal. BRAND NEW ]

] ARC-5/T-19 TRANSMITTER—3 to 4 Mc. Com- s-, 95
plete with tubes & erystal. BRAND NEW. . .

I 7 ARC-5/R28 RECEIVERS

2.meter Superhet. 10 to 156 Mc in 4 erystal ehan-
nele. Complete with 10 Tubes.

J BRAND NEW. ... ieorareaee s 324-45 1
I ARC-5/T-23 TRANSMITTERS

ol I
B 1o0-150 Me incjudes 28324, 2-1%2° §21.50

ARC-5 MARINE RECEIVERS
g TR, T e e |M| i

§  SCR-522 2-METER SETS 1

Terriic buy! VHE ‘Transmitter-receiver, 100:156 Me.
I 3 channels. Xtal-controlled, Amplitude modulated

voice. They're golng fast! Excellent condition.

§ scr.322 Transmitter-Receiver, completo  with ait
18 tubes, top rack and metal case.

l COMBINATION . ....: o raneas Special 329150 l
| SCR-522 AC-POWER SUPPLY kit comisting of genu-

e otlginal power xformer and copper oxlde rectl- I
fier and recepiacles as on RA-612 schematic s", 50
furpished L. .- oo e . I

" TREC. MICROWAVE R-111/APR-5 1|

l Frequeney riange ZOmbBBnmn me. tulld metered power

l llll():r/ll(h!l Ph. self contained, one unit, 349 00
aealy BXC. L Ll e 080 .

AN/ARC-1 Airborne radiophone ground to plane Revrs

Xmitter. 10-channel xtal controlled. easily converted

to 200 or 50 channel, VIIF 100 to 156 Me AM. Com-
l plete with tuhes, mig rack. dynamotor.

EXGe aavassarcannsoss OUR 1OW RICE $59.50 []

MOBILE-MARINE |
DYNAMOTORS |

Input 12V _DC. Output: 625 |
V DC @ 223 Ma,, for press-

to-talk intermittent npeu—l
tion. Shpg. wt. 14 Ibs.

$14.95

WINCHARGER 4156 regulated. Input 13v/13a. Output

zi: Z-l()vll}nmn—()m‘mlxlt I:u: 31)0\//22}! ma. Regu-
d ad. appr. 5%e.

lation zero loa o fu Jond. app 3o 814'95 I

]
]
|
|
|
|
]
l extremely stable. brand new..........
]
]
]
i
i
]
|
]

&

| OM-35 NEW. ...

WINCHARGER 35085, Input l2v/l1iai outjut 400v/
200 a., can also be used

24 1t
Ywrand  new o o 814

‘
p "

th L=

o - _,l- i
| SYNCHROSCOPES MODEL TS-34/AP

Utilizes a 2" cathode ray tube with a optical mag-

nifler. 1t may be used for ohserving pulsed informa- I

uen of g microsecond 1o 30,000 microseconds
duration. May also he used for observing sine¢ waves I
from 70 cveles to 1 megacvele. This unlt is supplied
with carrying case and accessorv Cables. Condition is

g cucetient. All equipment has been checked ¢ [ ]
OUt. . s asmmamm s e

]
' GREATEST SURPLUS 1
1 BARGAINS! —*giied™ !

l $5.00 Order Minl 25 % Deposit on C.0.D.’s
Prices are F.0.B, New Haven, Conn.

|
e o T |
- e LY 1
-t’.{'ﬁ'#lﬂ,.:{:d sALES co.
133 HAMILTON ST. :
NEW HAVEN, CONN. 1

L---------------

134

positive! Now we come to what ought
to be a dead end, a 300-xxfd. capacitor
(Cs»). The capacitor has the same
voltage at both ends, so I guess he's the
culprit.”

“Dead on the ball,” approved Tom-
my, “and that’s the best way to ap-
proach a fault like that too. Put a de-
cent capacitor in there, one of those
750-volt types. I'd better give the rest
of the set a check over I guess. Hey!”
he erupted a few minutes later, “Who
checked these tubes.”

“I did,” admitted John, “what’s
wrong ?”

“See those shields?” Tommy pointed
to the i.f. strip. “You must tuck those
little grounding strips inside the shield
(Fig. 3) when you replace it, especially
on this particular model. It has a
tendency to take off into oscillation if
those tubes aren’t properly shielded.”

The Second G-E Chassis

Jack had been quietly making a volt-
age check of the second chassis and
now came up with a list that practi-
cally matched the figures on the sche-
matic. “That doesn’t get us far. does
it?" he observed disappointedly. “I
guess this one needs a different ap-
proach—and I was looking forward
to playing Sherlock Holmes myself on
this one.”

“Don't worry,” said Tommy, “there
are other ways of bringing the fault to
justice without tracking him every-
where he goes. Let's look for some
more evidence.” He picked up the low-
capacitance probe and turned up the
intensity control on the scope above
the bench. “Let’s have a look for the
sync pips coming through from the
clipper circuit.” He attached the probe
to pin 8 of the phase detector in Fig. 1.

“Note we have plenty of spike from
the sync department which disappears
when we tune off-channel. Always a

good idea to remove the signal tem-
porarily to make sure it is the sync
pulse you are looking at, rather than
some induced signal from the high-
voltage section. And you can see the
saw-tooth there from the horizontal-
discharge tube. Better check along
that line as John did with the other
set. We'd look rather foolish if it was
the same thing and we went batting off
on some other tack.” This was done,
but it turned up nothing.

“Now look here,” said Tommy, “T
think the best way here would be to
sift the evidence through, exhibit-by-
exhibit in the routine, component-
check method. Check each part in the
grid circuit of the reactance tube and
then those between the reactance tube
and the oscillator grid. I'm going to
nip out for an early lunch.” When
Tommy returned, the set was working
merrily on the bench, its horizontal
hold as stable as a rock.

“It was this 470-pxfd. capacitor, Cs.,”
reported Jack. “It has no capacitance
at all according to your checker.”

“What does that capacitor do in the
circuit anyway ?"”" asked John. “I don't
know much about this reactance-tube
business.”

“Well,”” explained Tommy, “you can
regard the reactance tube as heing
in parallel with the oscillator tuned
circuit, like this (see Fig. 5). Now the
capacitor that went open was coupling
the reactance tube to the circuit so,
with it open. the reactance tube might
as well not be there for all the good it
does. Under such conditions, when the
oscillator drifts off-frequency. the re-
actance tube is not able to change the
phase of the circulating currents in the
oscillator tuning network to compen-
sate for the drift . . . what was that
you said, John?"”

SOLDER GUN WIRE STRIPPER

By FRITZ C.
quN INSULATION must be remaved

from wire, an irritating situation
usually results, especially when the wire
involved is in 2 ecramped working space.
A slender knife might work, bnt cven
the slight nicks that inevitably result
weaken the wire and thus tend to invite
breakage. The little device shown in
parts (A) and (B) of the accompanying
illustration, made from a miniatnre, cop-
per alligator clip of the “Minigator™
type, solves the problem neatly.

To make up the wire stripper, cut a
“V” into the very tip of the clip, and
then bend this tip over 90 degrees as
shown in (A). The entire unit is then
clipped onto the tip of the soldering
gun, as shown in (B). Now all youn
have to do is press the trigger of the
gun and rotate the adapted tip around
the wire to be stripped. With the help
of the applied heat, insulation comes off
cleanly and quickly.

Where a considerable amount of
stripping is to be done, as in wiring up
kits, a stripping elip can be made up for
use on a regular or pencil type iron.
Shown in part (C), this adapter can be
fashioned from eopper and left per-

www.americanradiohistorv.com

“I just said, ‘I pass,” mumbled
John. —o—
HOFFMAN

manently in place on the iron. While
this version may not work quite as well
as the gun adapter in close quarters, it
is more praetical for extensive work and
is always at hand when needed. 30—

WIRE  STRIPPERS
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Hi-Fi Control Center
(Continued from page 65)

Treble Control: —16 db, +16.2 db at
15 ke.

Loudness Control: Designed to affect
the low-frequency end only and is ef-
fective in its operation.

Channel Separation: 41 db at 1000
cps.

IM Distortion: Measurements were
taken under two separate conditions
and through the high-level stages only.
For 1 volt in and 1 volt out. IM distor-
tion was .12% . For .5 volt in and 2
volts out, IM distortion was .13%.
These measurements were taken at 60
and 6000 cps mixed 4:1.

Harmonic Distortion: Tests were
made under two separate conditions
through the high level stages. For 1
volt in and 1 volt out, harmonic distor-
tion was .11% at 30 cps, .1% at 1000
cps. and .079% at 15,000 cps. For .5 volt
in and 2 volts out, it was .07% at 30
cps, .06% at 1000 cps, and .05% at 15
cps. If we were to subtract the residu-
al distortion in the test equipment for
both the IM and HD tests, one would
have to report that distortion was en-
tirely negligible. This unit should not
add in any way any coloration to the
sound reproduction.

Hum and Noise: —56 db on magnetic
phono input with ,006 volt input and
level controls adjusted for 1 volt out-
put.

One point worthy of mention is that
both tone controls have a flat taper at
their centers of rotation and this,
coupled with the use of Baxandall tone
control circuits, provides a fairly broad
center adjustment for flat response.

The over-all design of the front
panel and cabinet is neat and attrac-
tive although it is not as elaborate as
many of the preamplifiers on the
market today.

This unit is available in either as-
sembled or kit form. The one we tested
was a wired version and therefore we
did not have the opportunity of actual-
ly constructing and checking it out as
a kit. In going through the construc-
tion manual, however, we found no
reason why anyone should have prob-
lems in assembling the kit. There is
one point very much in the builder’s
favor and that is the use of printed
circuit boards, This obviously mini-
mizes possible errors and certainly
simplifies the construction. 30—

COTTON-TIPPED TIP

OUBLE-TII'I’PED cotton swabs, such as

*Q-Tips,” originally designed for the
nursery, may be used for the mainte-
nance of recording and other electronie
equipment.

Dipped in carbon tet or other cleaning
fluid, the cotton swabs are handy for
cleaning recording, bias, and playback
heads; wiping oil from driver wheels;
and cleaning hard-to-reach contact points
of all kinds.

They are also useful for applyving tale
to drive wheels to prevent slippage and

for applying oil to switches and moving |

parts, —30—
May, 1959

“Most-used”
low-power

These types have an enviable
record of performance in de-
manding industrial applications.
RCA-2050’s and -2D21’s, as
well as all RCA Thyratrons, are
available at your RCA Industrial

Tube Distributor.

ﬂ; Electron Tube Division

Yours for the asking—Free boaklet {PGIO1.C) on
electrical choracteristics of RCA Thyratrons, as well
as other RCA Gas and Power Tubes, Write RCA Com-
merciol Engineering, Section g.4i.1 Horrison,
N.J.

wwWwW americanradiohistorv com

E RCA is the leading manufacturer
! of thyratron types 2050 and 2D21.
g

m RADIO CORPORATION OF AMERICA

HMHarrison, N. J.
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BEST IN ELECTRONIC SURPLUS!

¥C-34 CODE PRACTICE SETS. learn to copy m(lo
or lprove aour hand with this unit. For indiv 1

wohiwls, ete, Complete, portable automatic w
reproducing audihly (huflt-in Lowispeaker: code slumals
recorded in ink on ;mmr tape. Presrecorded 1apes.
Joswons 1 16 15 (an 15 reels). avallable from many
uther surplus houses,  Also ueable for practicing
cgending'’ hv means of internal ascillator keved v
external hand key. Operates from 90 to 120V, or

190 to 240 Volts, 60 Cyeles AC ]

SPECIlL' Ve —Very Gooud rnn(lll on.

Shpge. w54 The oo e 318'95
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8C-312 RECEIVER. Well ltnlw\n ﬂlu‘nnl (‘urpn t'om-
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Tested. Shpz, wi. 75 W EACH. ..... .
RA-20 FOWEn k1Y LY. To convert above Il(-rcl\(r
w110 V' AC eperation.

USED—COOD $14.95 ca. NEW UNI?S %17, 9!
PC-342 IEC!tVER Samc as BC-312

Crystal Fllter and Phasing Cantre and for
110 v AC operatian.  'sed—Tesled . .EACH 384 50

|'u‘¢'pl Includes

BC-312. 342 INSTRUCTION ‘OOK. pastpaia . . $2.50

B8C-221 FREQUENCY METEI The hest instrument
nossihle for determining frequency of transmitter or
ratory Procislon?

Hanwe 125 T 20,000 ¢ mplete with Call
bratine  Crvetal. tnbes, 1‘Ilrhh|R ( alibra mnn Rnok.
Tested, Usevl—Fxcellent. 9 5
Shng, Wi, 63 I L. e EACH '

BC-1306—TRANSMITTER-RECEIVER for MARS  ap-
plieation, 3R00 to B30 KC. MO _or Crvstal Conirod.
des Crystial Cahbeation and Net ¢ionirol.. NEW
. with all tubes except I-Hh’l'l RF

talwe Ship. WL al) II|- EACH, . ... szz 50

PE-237 POWER SUFPLV fllr Above HE-1308. Sop-
nlies all necessiny \ul N .lnd current for hoth
Iramsnntier amd  re Operites from 1.
12, or 24 Valts IW, \PW—U\[ "Gk mms

Shpgr. Wi, 125 Jhe.  EACH 314195

8C-659 FM TRANSCEIVER. 2-t hannel, 27.0 to 38.1
M, 2 Walts Output. Cin he I} . v
ul w2

=peaker.
PRICE., EACH
-117 or PE-120 FOWEH SUPPLY., FOR ABOVE.

or 12 Vo omput: "E-120 op-
’l Volts input. \F“'—UNUSI‘,II

shpz, wto S 1ha, 314 50

27.0 o 8.0

M. wath bul- 6 oor 1 uppis . |

compact " Bz
HET i
put ot 2 Watis

Dzasniitler cr\~|-ll control,

v “

||U\\'Ll‘ uul-
1or cuetat of
e apnlicahle for
N Allun-( \ow

BC 603 FM RECEIVER, 0 L0 28
S~y muodilied for b moor 0540
mee Sept. and L] ~ten 0f CQI
watt all tubes, bhultan |uu~|-pmlur

Thit receiver

REG. NEW UNITS, TESTEO. EACH........ 522.95
BC-604 FM TI'IANSM ITTEI‘I 10-Chanmel Campanon W

Aene.

i I controlled: power oulput
m

3 10 0 Watts,  Hy reducingt
tier and using snaller dy na-
t modihed (oF use on Class
NIT5, complete with tules
sl.pg wt, G Ihs.
§12,95

DM-35 DVNAMOTOR FOR ABOVE, Fur |2 \ ne up-
cration. EACH . .. o s e $9

wath

30-40 MC DELUXE FM TRANSCEIVER. Mudel R- 'h/
AMRC=2  sgle-Channel, Thouble-t onversion  suj
tw wuel as douhle liuter, squelch ciren

cryvstal-eontrol ol hoth 1st il 2nd Converter Ose

wn s, l-mll mn U Power Supply, ete. Lhntensions
[ LU N LU l Useri~Excellent condition units,
\\llh tubwes, e

spwsithen, wath -cln-mauc diagrams. 2
Sung. vt 65 dhe. EACH. . ... e .
TRANSMITTER COMPANION TO ﬂBOVE Model
Ternn Vi Power Quibul 25 Wa Cryst

cil.nlnll ur; l. \\Jlll built- lll h vV DC

13 KM amaweur trians
o Fwre, Police, ur ulhll’
condition units. Wath

" . $19.95

250W. BEACHMASTER AUDIO AMPLIFIER, SUI'RH.
l'n\\p-u complete wmnphber.  lespined by Bell Tei
[ self-cvimtained o waterproof  metal caac,
vwer syslem for sentildtion, weatherpronf res
s, vle. ddeal tor large audilorniuma, il ports,
park=, elW.. OF ¢asy 0 comert (o Illulululul
m Watl fransmitler.  Dperates 1o 14

wial ol 14 Lube

. 85

w |lI|

AT e 17, Shippangs
es, 180 lbi- Bupplud with

$169.50

12v. DC. 1 12 HP DC MOTOR. \l:llh cleewric c‘ll' or
tactor tor Ruddies. Rated at 112 at 1723 wm,
bt on o redueing goar nhunhh actually
3 ||n\\(‘| al hnal speed of 43 rpm.
eir i nln.le Sepaiiiely [ur 21
L] ACH . $12 95

v tdss
NEW g

All Above Material Subject to Prior Sale. 25%
Minimum Deposit with All C.0.D.'s. Min, Or-
der—$%5.00. Al Prices F.O.B. Our Address.

— TELEMARINE —

COMMUNICATIONS CO,, INC.

140 WEST B'WAY, NEW YORK 13, N. Y.

Cortlandt 7-5444
Cable Address: Telemarine N. Y.
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"THE ALGEBRA OF ELECTRONICS"
by Chester H. Page. Published by D.
Van Nostrand Company. Inc.. Prince-
ton, N. J. 233 pages. Price $8.75.

This excellent, specialized text will
be of inestimable value to electronic
and radio-TV technicians whose prac-
tical “know-how™ exceeds their theo-
retical understanding of their field.
Those with a working knowledge of
high-school algebra and simple differ-
ontial caleulus will have no difficulty
with this text—even on a “‘do-it-your-
self” basis.

The text material is clear and ar-
ranged in logical progression. Over 100
problems have been included for self-
checking or for student practice. An-
swers are given in the book.

The author starts his treatment with
a discussion of direct current and gen-
eral direet-current networks then con-
tinuos with simultaneous equations,
gencral network properties, capaci-
tanece, inductance, series-tuned cireuits,
complex numbers, alternating-current
networks, specific a.c. networks, im-
pedance matching, diodes, amplifiers,
and noise. concluding with a chapter on
modulation. demodulation, and distor-
tion,

* *
"JUNCTION TRANSISTOR ELEC-
TRONICS" by Richard B. Hurley. Pub-
lished by Jolin Wilcy & Sons. Inc., New
York. 461 pages. Price $12.50.

The material included in this velume
is based on the author’'s class notes
developed during his tenure as lecturer
in clectrical engineering at the Univer-
sity of California. Although the college
course was presented to practicing
engineers and graduate students. the
author has “tempered”’ the treatment
so that readers with less impressive
backgrounds can benefit from this ma-
terial.

Chapters on low-level semiconductor
physics, low-level diode and triode an-
alysis, gain and impedance formulas,
audio-frequency amplificrs, transistor
biasing, noise in transistors, dcgenera-
tive feedback. high-level physical con-
siderations, power amplifiers, direct-
current amplifiers. direct-current regu-
lators. high-frequency equivalent cir-
cuits. internal feedhack compensation,
video amplifiers, frequency selective
amplifiers, gain control, sinusoidal os-
cillators. modulation, switching theory,
non-regencrative switching circuits, re-
gencrative switching circuits, and tran-
sistor-saturable reactor circuits indi-
cate the scope of this volume.

Those without an adequate mathe-
matical background may experience
some difficulty in handling the text ma-
terial but those used to working with

www.americanradiohistorv.com

figures and formulas will find this ex-
position especially enlightening. A bib-
liography accompanies each chapter
for additional investigation on the part
of the reader.

* * *

"WORLD RADIO HANDBOOK"
edited by O. Lund Johansen. Available
in U. S. from Gilfer Associates, P. O.
Box 239, Grand Central Station. New
York 17, N. Y. Price $2.50. Paper
bound. Thirteenth Edition.

There is good news for the SWL and
DX fan in the announcement of thc
1959 codition of the dial-twirler's
“hible.”

Revised and considerably enlarged.
this new edition includes a wealth of
information: data on sunspot activity;
medium-wave reception throughout
1959: the most suitable short-wave
bands to use, DX programs of alil sta-
tions; radio and TV receivers in use in
all countries; frequency allocations;
operating schedules for broadcast sta-
tions: addresses, frequencies, powers,
languages, and slogans of all stations;
interval signals including musical iden-
tification notes for all stations; a list-
ing of long-, medium-, and short-wave
stations: world time chart; call signs,
cte.

In addition to this current material,
the same publisher issues a summer
supplement (70 cents) which will up-
date the information in the “Hand-
book"” for the fall and winter broad-
casting season and serve until the 1960
issuc is ready for distribution.

* * *
"BASIC PULSES'" by Irving Gottlieb.
Published by John F. Rider Publisher,
Iie.. Now York. 170 pages, Price $3.50.
Soft cover.

This book is directed to service tech-
nicians, hams, and cngineers since all
of them in the course of their work or
pursuit of their hobby deal with pulses.

The author has made his presenta-
tion with an absolute minimum of
mathematics. The treatment is based
on descriptive narration with the pulse
phenomena being explained by analogy,

through cause and effect relationship.
and by means of qualitative rather
than quantitative analysis.

The text covers pulses used in clec-
tronic equipment, measurcment of ir-
regular waveforms, types of pulsc
wavetrains, additional pulse character-
istics, Fourier analysis of pulse con-
stituents, the d.c. component in pulse
trains, factors determining wave-
shapes, wave symmetry in waveform
analysis, single-pulse concepts, pulses
in LCR circuits, frequency response of
RC networks, RC filters in radio and
test probes, encrgy-storage viewpoint,
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time-constants in RC and LR networks,
shunt resistance, waveshaping by spe-
cial circuits, waveform differentiation
and integration, speech waveforms, d.c.
restoration principle, the saw-tooth
generator, vacuum tubes as pulsc gen-
erators, the hlocking oscillator, multi-
vibrator-produced pulse trains, and re-
laxation switching circuits.

A glossary of terms and a series of
test questions make this hook entirely
suitable as a classroom or home-study
text.

* * *
“TELEVISION SERVICING' hy Walter
H. Buchshaum. Published by Prentice-
Hall, Inc., New York. 380 pages. Price
§6.753. Third Edition.

It has been four ycars since the Sec-
ond Edition of this volume reached the
public and in that time many new and
important developments have been
made in TV circuitry and in the ways
and mecans of coping with service faults.
This volume has heen completely re-
vised and brought up-to-date to reflect
the most recent developments in design
and servicing.

The text material is divided into
three parts covering gencral television
theory. alignment and installation, and
troubleshooting. The student can work
straight through the volume while the
practicing technician may wish to scan
the first two parts and use the text as a
source-book for treubleshooting sets on
the workhench. Emphasis has been
placed on practicality and there is an
ahsolute minimum of mathematics and
pure theory.

The book is lavishly illustrated with
block diagrams, photographs of com-
mercial units, line drawings. sche-
matics, scope patterns, graphs, and
tables. The troubleshooting section is
especially well served with a number of

picture-tube photographs with actual

service faults shown on the screen.
Readers of this magazine are thor-

oughly familiar with the author’s style

GLOBE ELECTRONICS
A World of Values!

and approach and will welcome this

reference text from the same pen,
* * *

"TRANSISTORS, THEORY & PRAC-
TICE" by Rufus P. Turner. Published
by Gernsback Library, Inc., New York.
156 pages. Price $2.95. Paper bound.
Scecond Edition.

The author's first edition, published
in 1954, was an immediate success hut
since so many new developments have
been made in the interim, the appear-
ance of a second and up-to-date version
was called for.

Each of the original chapters has
been expanded to include the latest in-
formation and. in addition, matcrial
on thyristors, four-layer diodes. spacis-
tors. double-based diodes. and photo-
transistors has been included to keep
the reader abreast of this fast-moving
field.

Eleven chapters are devoted to semi-
conductor theory, transistor character-
istics, cquivalent circuits. transistor
amplifiers, transistor oscillators, dual-
ity in transistor circuit design, triggers
and switches, practical transistor cir-
cuitry, tests and measurements, related
deviees, and the care and handling of
transistors.

The treatment is simple enough for
the heginner and this volume would be
cntirely suitable for classroom instruc-
tion as well as home study. Lists of

APX-6 TRANSPONDER TREASURE-HOUSE!
Over S1T75 ik worth of tubes=I1T.UX 4 Vie
counters, motor, 1F <itips, ity blowers, am

<~ Took this tube hineup you gel: 1—
W, hG, 1 42, I—I18
AV

! Look

thew T ulw
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VISIT OUR NEW STORE—for a raft of buys in
electronics, radie, hi . TV specials!

GLOBE ELECTRONICS

3103 PICO BLVO SANTA MONICA, CALIF.

recommended reading material are ap-

pended to cach chapter allowing the
user to pursue any particular topic
more deeply. The text is well illus-
trated and the copious use of schemat-
ics will be of considerable help to the

reader, 30—
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Say You Saw It in
ELECTRONICS
WORLD

NOW YOU CAN SECURE A

HIGH SALARIED * TOP PRESTIGE
CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRONICS is the fastest

vancement in INDU

ARMED FORCES

May, 1959

growing industry in America today, This Minneapolis - Honeywell
creating unlimited ogportunities for high salaries, with rapid ad- system controls hundreds of
TRY AND THE ARMED FORCES for Bailey

Trained electronic engincering technicians.

LARGE GCORPORATIONS from coast to coast, and BRANCHES OF
THE ARMED FORCES send recruiters to visit each graduating
class at Bailey Tech, offering unusually high starting salaries. oo i o backlo
BAILEY GRADUATES ARE BEING HIRED for such fascinating and 4/, 1 'remendous baddes
interesting work as technical salesmen, research and development  Of high poy pesitions waiting
of guided missiles, electronic business machines and automatically BAILEY GRADUATES.
controlied manufacturing plants, etc., also good RATINGS IN THE

automatic manufacturing op-
erations. Experience on live
is emphasized ot

Boiley and is another reason

UP TO SEVEN TECHNICIANS are neceded for cvery engineer
this, plus superior training is why Bailey Graduates are being
paid more to start, and are advancing more rapidly than many
men who have spent four years in tramning,

|

Resident training is casier and costs less than you may think! We |

provide housing and part-time jobs while in school, plus free ]
nationwide employment service for graduates. If You want to

quickly enter America's fastest growing and most exciting in- |

dustry, write for free booklet . . .no obligation, |

I

|

|

|

|

Nameo _

Veteran Approved

BAILEY TECHNICAL SCHOOLS

1651 S. Grand . St. Louis 4, Mo.

Address

Cty
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Please mail immediately this free booklet without obligation
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#ne
LONG-REACH
FLAT-NOSE PLIER

Specially Designed

@]

ELECTRONICS
PLIERS

You'll do hundreds of electronics jobs
easier, faster with these specially de-
signed pliers by Channellock. You'll
like the I-g-n-g reach . . . the precision-
matched jaws . . . the hand-honed,
specially hardened cutting edges . . .
the easy-to-handle ‘“feel” of the blue
plastic grips. And you'!l appreciate the
quatity of Channeliock pliers. .. they're
forged trom high grade steel, properly
heat treated. Ask vyour Electronics
Equipment Suppher for Channellock
Electronics Pliers . . . or write us direct
for further information.

(Potent

Pending) - ' * ‘
w i

#1728 LONG-REACH OIAGONAL CUTTER
A ir A _p—‘h—._
#738 LONG-REACH ROUNO-NDSE PLIER

—y

—

———
#748 LONG-REACH ENO CUTTER

Channellock Pliess are made only by

CHAMPION DeARMENT TOOL COMPANY
Meadville, Pennsylvania
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Missile Measurement Ship

"Floating Laboratory” of electronic gear aids
in tracking missiles from South Atlantic post.

REFURBISHED cargo vessel, fitted

out with electronic equipment so
elaborate as to make it a veritable
floating laboratory, has taken its post
in the South Atlantic to aid in tracking
the experimental missiles fired by the
U. S. and in recording data on their
performance. The vessel is the S. S.
“American Mariner,” which has been
refitted from stem to stern with the
latest electronic and optical instru-
ments to provide the most precise data
vet collected at sea on missile flights.
Radio Corp. of Americu is the systems
management contractor and Burnes
Engineering Co. is in charge of the non-
radar projects,

The information the ship collects—
by radar, telemetry. and optical appa-
ratus—will supplement the data al-
ready being recorded on the missile
range by ground stations and picket
ships operated by the Air Force. The
range extends from Cape Canaveral,
Fla., more than 5000 miles southeast
across the Atlantic to the vicinity of
Ascension Island, half way between
Rrazil and the African Coast.

The new missile measurement ship is
a project sponsored jointly by the Ad-
vanced Research Projects Agency,
Dept. of Defense, and the Army Ord-

This huge dish, larg-
est tracking radar an.
tenna afloat, will as-
sist in tracking mis.
siles and recording
their periormance on
the Atlantic Missile
Range. The radar. two
of which have been
installed on the S.S.
“American Mariner,”
is sufficiently power-
ful to “see” missiles
at distances of hun.
dreds of miles away.
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nance Missile Command. TFifty-two
civilian scientists, engincers. and tech-
nicians, in addition to the ship's crew,
will make up the vessel's complement
for each tracking mission that is em-
barked upon.

Some of the most advanced elec-
tronic equipment in existence has been
incorporated into the elaborate system
aboard the ship. including tracking ra-
dars described as the most accurate in
the world. The system even includes a
videotape recorder similar to that used
by broadcasting networks for record-
ing and rebroadcasting television pro-
grams.

The scientific staff will make preci-
sion obhservations and collect data on
the characteristics of a missile’'s per-
formance from its ascent to remote
altitudes in space, through all levels
of the earth’s atmosphere. to the final
plunge into the sca. The data obtained
will be shared by all branches of the
Armed Forces. The Navy provided

computing equipment to compensate
for the ship’s roll, thus making possible
accurate radar measurements at sea.
The Air Force, in turn, will contribute
valuable information on missile firings
from its missile test center at Patrick
Air Force Base, Florida. —30—

Engineers are shown
manning the opera-
tions plofting and re-
cording equipment
aboard the S.S.
“American Mariner.”
the new missile meas-
urement tracking ship.
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\IL to the fair sex! The ladies

auxiliaries of the service industry's
far-flung associations have been play-
Ing an increasingly important role in
the forward march of organizations
striving to improve the status and
stability of the service husiness. Vit-
ness. for example. the San Antonio
group featured as the “Associarion of
the Month” in the March 1939 issue
(page 90). The activities of other such
auxiharies receive some attention hei
this month. The officers of distaff

roups that would like to tell us about

their work are invited to do so. Ad-
dress reports to this column in care
of ELEcTrRONICS WORLD.

In reporting the names of the newl:
elected officers for the Ladies' Auxil-
iary of the Radio-TV Technicians
Guild, the “RTTG News” of Florida
handed the ladies some very nice ver-
bal orchids when it said:

"The Ladies’ Auxiliary voted some
time back to hold their elections and
installation of officers at the same
time and in conjunction with the
Guild so that one installation be held
mstead of two separate ones. The
money thus saved could be used 1o
have a better and more elaborate in-
stallation at one of the finer hotels.

“The ladics have always proviously
outshone the men in the installation
affairs, finding better accommodations
and better food: so it was decided that.
since they are so good at this sort of
thing. they be appointed a committee
to sclect and arrange for the location.
the food, and the entertainment of the
combined installation of new officers
for 1the coming vear.

Oflicers elected to guide the RTTG
Ladies’ Auxiliary are: Mrs. Everett
Atherton. president; Mrs. Roge
Misleh. vice-president; Mrs. Nancy
Azar, treasurer; and Mrs. Carol Se:
mour, secretary. Mrs. Harriet Kessler
and Mrs. Sybil Tittle were clected to
serve on the hoard of directors along
with Mrs. Clyde Lawrence, who is a
two-vear-term member of the board.

The Guild members chose A. Ed-
ward Stevens of Eugle Rudio & Tele-
vision, 165 Aragon Ave.. Coral Gables,
president for the coming year. Dan
Prowler of Prowler’s TV Service, 2283
N. W. 36th St. Miami. was elected
vice-president. The second vice-presi-
dential post went to Roger Misleh,
City-Wide TV 626 N. W. 27th Ave
Miami. Sam Kessler of Kessler Radio
& TV, 4895 S. W. 8th St., Miami, was
re-elected recording secretary and
Max Reiser of Radio Center Music,
Inc.. 2922 N. W. 54th St., Miami, was
elected to the post of corresponding
secretary. C. W. Minter of Buena Vis-
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NOT USED,NOT PULLED OUT OF OLD SETS

Brand New

TUBES

and RAD-TEL’S FIRST QUALITY!
REMEMBER . . . ALL RAD-TEL TUBES
GUARANTEED ONE FULL YEAR

Ask for Types Not Listed - Send for New Free Tube & Parts Cataleg

RAD-TEL TUBES

Individually Boxed!
NOT USED, NOT PULLED
QUT OF OLD SETS
Every Rod-Tel Tube Is

BRAND NEW

Guaranteed 1 Full Year!

Type Price | Type Price | Type Price | Type Price | Type Price

1AX2 .62 518 .8 6BN6 74 | 65K7GT .74 | 12BY7 74
1B3GT .79 | 5U4GB .60 | 6BQ 6SN7GT .65 | 12C5 .56
185 .51 | 5u8 E:]] CuU6 1.25 | 6T4 .99 | 12CUs .58
U4 .57 | 5vé .56 | 6BQ5 .65 | 6T8 80 1 12CUs6 1.06
1USs .50 | 5X8 .78 { 6BQ6GT 6Ug 78 1 120Q6 1.04
1X28 .82 | 5Y3GT 46 105 | 6v6GT 58 | 12r8 66

2AF4 .96 | 6AB4 .46 | 6BQ7 .95 | 6WAGT 57 | k5 65
2BN4 .60 | 6AC7M .96 | 6BRB 78 2:14667 .399 1206 58
3AL5 42 | 6AFa 97 | 6BY6 54 s 39 | 125a7M 86
3AUs 51 | 6AGS .65 | 6BZ6 .54 g 125K7GT

3av6 41 | 6AH6 99 | eBZ7 97 | SY6C 63 74
826 55 [ 6aks 95 [ 6ca a3 | SAVE B3 ooy
3BYS 55 | 6ALS .47 | 6CBE 54 | iy vs 64

3CB6 .54 6AMB .78 | 6CD6 1.42 | 1244 60 | 12Vv6GT 53
3CFé6 .60 HAN8 .85 &6CF6 .64 12AD6 .57 | 12we 69
3DTé .50 | 6AQ5 50 ] 6CG7 .60 | 12AF6 .49 | 17AX4 .47
3ve .5B | 6ATé 43 | 6€G8 .77 | 124Q5 .52 | 17BQé6 1.09
4BN6 .75 | 6ATSB 79 | 6CM7 66 | 12AT6 .43 | 19AU4 .83
4BQY7 .96 | 6AUAGT 82 | 6CN7 .65 | 124717 76 | 19BG6 1.39
4aDTé .55 6AU6 50 6CS6 .57 | 12AU6 .50 | 1978 80
4BZ7 .96 | 6AUB 87 | 6CU6 108 | 12AU7 .60 | 25BQ6GT

4CBé6 .59 6AVE 40 | 6CY7 71 12AV6 .41 1.1
5AM8 .79 6BAS 49 6DES .58 12AV7 75 | 25C5 53
5ANS .86 6BC5 .54 6DG6GT .59 1ZAX7 .63 | 25CD6 1.44
5AQ5 52 6BD6 51 6D0Q6 1.10 12AZ7 86 | 25CU6 1.11
5ATS .80 | 6BEé6 55 6DT6 53 | 1284 63 | 2516 .57
S5BK7A .82 6BF6 .44 6J5GT .51 12BD6 .50 | 35C5 51

5BQ7 .97 | 6BG&G 1.66 | 6J6 .67 | 12BE6 .53 | 35Z5GT .60
5CG8 .76 | 6BHS8 87 | 6K6GT .58 | 12BH7 .73 | 50B5 60
5CL8 .76 | 6BK7 .85 6L6 84 | 12BQ6GT 50C5 53
5J6 .68 | 6BN4 .57 1 654 48 1.06 | SOL6GT .61

All Tube Prices Subject To Change Without Noticel
NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE CO.

55 Chambers Street
Newark 5, N.J.
Mhichell 2-3147

TERMS: 25% dep. must accompany all orders—bal. C.0.D. All shipments F.O.B. Newark worehouse.
Orders under $5—50¢ Hondling Charge. Subiject to prior sele. No C.0.D.’s outside continental U.S.A.

SUPER POWERED SINGLE CHANNEL AMPLIFIER

Minimum 20V—23 Watts on All Channels i

This all new super powered unit has the highest output of any
TV channel amplifier with sufficient power te cover large
communities with ample signal voltage and deliver a strong
The unit was designed spe-
cifically for community television and is the only unit of its
kind that does not produce power in fractions of a watt.
For full rated output a high-powered commercial transmitting

signal thru many miles of cable

tube is used.

e C. C. §. Service ® 24 db min. gain ® 4-8 mcs. band width MODEL SPA
® Channels 2-13 as specified ® Requires only 1 V¥ input

® Co-oxial input ond output connectors for 75 OHM Line $350
® Lineor class A operation ® low Power Drain (1 Amp.)

Write for details today

SEG Electronics « 1778 Fiatbush Ave., Brooklyn 10, New York
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KIT BUILDERS EVERYWHERE ASKED FOR IT!
Completely mew edition of

ELECTRONIC KITS
now on sale at newsstands
or order by mail today!

over 160 pages—600 illustrations

HOW TO BUILD A KIT
KIT CONSTRUCTION CHECK LIST
HOW NOT TO MAKE MISTAKES
WORKING WITH WIRE
ITS FOR ¢ YOUR HI-FI

e YOUR SHOP

¢ YOUR HAM SHACK

¢ YOUR HOME

Because of the wide popularity of its first Annual on kit construction, Ziff-Davis now
offers this exciting follow-up—ELECTRONIC KITS #2! This brand-new sequel will save
you money on hi-fi, ham radio, other electronics devices by showing you how to use
easy-to-assemble kits! What's more, ELECTRONIC KITS #2 features a big up-to-date
directory of available kits, complete with specifications, prices, and manufacturess’
names!

Be sure to pick up ELECTRONIC KITS #2 at your newsstand—or send for a copy, using
the handy coupon below. Only $1.00—ELECTRONIC KITS #2 is a terrific buy!

Pick up your copy of the exciting new Electronic Kits
No. 2 today at your Newsstand or Radio Parts Store—
or order by mail, using handy coupon.
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< >
P Zitf-Davis Publishing Company >
< Department EW 5/9 >
< 434 South Wabash Avenue 4
< Chicago 5, lllinois >
« Please send me a copy of the new ELESTRONIC KITS #2. I enclose $1.00, the cost ¢
: of KITS #2, plus 10¢ to cover mailing and handling charges. :
P (Canada and Foreign, $1.25 plus 10¢ postage. >
< >
] >
€ NAME. . i i e e, >
| >
4 ADDRESS . . ottt it et ieiie i eurteaaestacesvasaastasacoanteiaacnnne >
| >
< 7 1 Y Z0ONE........ STATE. .......... >
| >

v
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ta Radio, 86 N. W. 36th St., was unani-
mously elected treasurer.

The Guild's board of directors will
be made up of Shan Desjardins, owner
of Shun the Rudio Man, Inc.; Joseph H.
Rizzo of T.V. Joe, Inc.; Elmer V. Vohs
of ADCOF: George Peroni of Best
Television: Mack Tittle of Keene Radio
& Television, Inc.; and Julio W. Sera
of Sera’s TV.

In Texas, the wives of TEA mem-
bers have formed a state-wide ladies’
auxiliary that is probably the first of
its kind in the industry. With chapters
now active in San Antonio, Houston,
Dallas, and Fort Worth, the TEA
Auxiliary officers hope to expand their
organization to include ¢l of the affili-
ated citics.

The latest roster of associations aflil-
iated with the Texas Electronics Asso-
ciation includes the following, all of
which have adopted the name of
“Texas Electronics Association” fol-
lowed by a city or county designation:

Dallas: 430 Exchange Bank Bldg.,
Dallas 25; Fort Worth: 1513 West Tth
St., Fort Worth: San Antonio: 810
FEast Commerce, San Antonio; Hous-
ton: P. O, Box 8725, Houston: Corpus
Christi: Box 3013. Corpus Christi; Ty-
ler: Box 3302. Station A, Tyler; Long-
view: 504 East Methvin, Longview;
Conroe: P. O. Box 1204, Conroe; Mid-
land: 700 S. Main, Midland; Big
Spring: 609 Gregg St., Big Spring;
Harrison County: % Fred Bohmer, 306
E. Austin, Marshall; Waco: 1712
Franklin, Waco: Erath County: 1400
Frey St., Stephenville; Oak CQCIliff:
Wynnewood Professional Building,
Dallas; Hale County: 308 Quincy St.,
Plainview.

The Spring convention of TESA of
Ohio, the Buckeye State organization,
was held at the Commodore Perry Ho-
tel in Toledo early in April. Again the
gals were involved—the ETAT Ladies’
Auxiliary taking responsibility for the
weekend entertainment. ETAT is the
Electronic Technicians Association of
Toledo.

The Associated Radio & Television
Servicemen, 433 S. Wabash Ave., Chi-
cago, Ill. has leased exhibit space at
the International Trade Fair which is
scheduled to be held at Navy Pier in
Chicago from July 3rd to 18th. The
committec named to handle the vari-
ous dctails of the projeet includes Sam
Bellavia, John Sotor, William Siegrist,
Jr., Anthony Mallin, and Martin Ne-
bojsic. The over-all supervision of the
project will be handled by Joseph
Ehlinger, vice-chairman of ARTS.

N.Y. Service Bill

In New York State. service techni-
cians are divided on the plan to sup-
port a bill before the state legislature
that provides for TV technician “certi-
fication” on a voluntary hasis.

Robhert Larsen, president of the Em-
pire State Federation of Electronic
Technicians Associations and also pres-
ident of the local Radio & Television
Technicians Guild of Long Island, has
been urging affiliates of the State

ELECTRONICS WORLD
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Federation to support the self-licens-
ing measure proposed by the state's
Attorney General. Mr. Larsen feels
that in any event, a bill to license tech-
nicians will be passed “with or without
the aid of the service industry.” If for
no other reason than to forestall un-
fair treatment of service, then, the
industry should have its say.

Mr. Larsen claims that the bill cur-
rently before the legislature will in-
crease respect for people in TV service,
will obtain a ‘Ilittle better deal for
them on service rates and charges, and
would raise the standards of the serv-
ice industry as well as its income.”

The principal objection of associa-
tion members to the New York hill is
that it lacks the mandatory require-
ment that a technician must have a
license to do consumer service work in
the Empire State.

Pennsylvania Crackdown

The Federation of Radio & Televi-
sion Service Associations of Pennsyl-
vanta, at a recent meeting, initiated a
campaign to plug loopholes in the pres-
ent state sales-tax law. They will rec-
ommend stricter controls in wholesale-
retail seclling. Through its campaign,
the Federation will endeavor to focus
attention on three weaknesses in the
administration of the present sales-tax
law :

1. Wholesalers collecting sales tax
from retail sales at the wholesale price
level. 2. The failure of many opera-
tors to obtain the required sales-tax
certificate. 3. Part-time operators who
pay the sales tax at the wholesale
level but collect the tax at retail
prices,

The members of FRTSAP hope to
prove that, by stricter enforcement of
the present law, the state will gain
thousands of dollars in additional rev-
enue and thus climinate the need for
an increase in the state sales and use
taxes now being proposed by some
legislators.

Effects of Licensing

The editor of “TSA News" of Michi-
gan, Hal Chase, recently reported on
the results achieved in Detroit from
their license law, Ordinance 110F.
After two days of personal investiga-
tion, he said:

“The success of 110F has greatly
raised the standards of service locally.
Better Business Burecau records show a
great drop in complaints of about 60%
since the passage of 110F. Here are
the BBB figures: 1160 complaints in
1856; 846 complaints in 1957 (enforce-
ment of 110F started in mid-year);
and 466 complaints in 1958,

“Further study of these figures will
undoubtedly reveal that, if the worst
offenders are refused 1959 licenses, the
1958 figure of 466 would be cut down
to a figure too small to even consider.
It is rumored that, in the case of one
of these flagrant offenders, the BBB
complaint file is so large they refuse
to process any more complaints, re-
garding them useless.” —30—
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EQUIPMENT RIGHT NOW!
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Service
Notes

SYLVANIA: BETTER SYNC

Later production of receivers using
TV chassis 1-537-5, (or, —6) and 1-539-3
{or —4) incorporate circuit revisions to
improve sync stability. The receivers
on which these changes have been in-
corporated begin with serial numbers
537501- and 537601-. To correct earlier
schematics and to facilitate incorpora-
tion of the changes in earlier sets
where improved stability is desired, the
altered circuit is shown in Fig. 1.
Changes are as follows:

R... (1000 ohms) is changed to R.w
(470 ohms, 2 watt), R.- (470 ohms) is
changed to R.... (2200 ohms, ': watt),
R (39,000 ohms) is removed. Cu. (.047

w208 % 108
— Ay

1103

L kL amat-ml
T A £ 1 0 N
’ "'"’J_ --vol e et
!s any é
i, e
.
208
- o0
€00 . ut
g .
P | e g <t P 14DV e
vCle 35 1w 3
2 G5 =TT 50

Fro om0 336

ufd.) is changed to Ca.., (.01 ufd. paper
capacitor). The lead that formerly con-
nected R.. to R, and L. is removed.
C... 1 is now connected to the junction
of R.s, and R..-...

Fig. 1 shows bhoth the old and new
circuit, A broken line indicates the
original wiring and original component
that are removed. Components that are
changed in valuc and new circuit wir-
ing are indicated by the heavier lines.

PHILCO RETRACE BLANKING

When performing service on the
9H25 TV receivers, avoid confusion by
noting that a change in production has
resulted in circuit changes with re-
spect to the retrace suppression nct-
work and the CRT in many models.
Since the blanking network. N, is no
longer considered necessary, it has
hecn removed. Its connections to lugs
5, 6, and 7 will then no longer be found
on terminal board 1. Also, where this
change exists, the connection of the
green wire coming from the CRT cable
will also be changed. Tnstead of going
to lug 6 on terminal hoard 1, it goes to
lug 7.

TRAV-LER: HORIZ. STABILITY
I In some chassis using a 6CG7 tube
| as the horizontal oscillator, it may he
desired to ecffect some improvement in
sync stability. The chassis involved are
some in the 740, 743. 744. and 775
series. An improvement in stability can
| be achieved with a relatively minor
| change. Simply add a .047-pfd., 600-

www americanradiohictorv com
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(OR LESS)

with Greenlee

Many sizes . . . quigkly make smooth,

accurate holes in metal, hard rubber, or
plastics . . .
meters, pancl lights, ctc. Easy to use,
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volt molded capacitor: onc end of this
new component goes to the junction of
R»2, Rws (the hold control). and Ru. Sec
Fig. 2. The other cnd goes to ground.

After this change, it will be neces-
sary to realign thc horizontal frequcn-
cy and wavcshaping coil assembly,
Liwa, to obtain the improved perform-
ance now possible. This should be done
in accordance with instructions in the
service data, using an oscilloscope. If
this data is not at hand, the oscillo-
scope is connected, through a 10-ppfd.
capacitor, to the junction of C: with
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R.. With a picture properly tuncd in,
the horizontal-hold potentiometer con-
trol is set to the center of its range.
Then L. is adjusted for correct fre-
quency and waveshape, the latter be-
ing the typical waveform of pulsc-
width horizontal a.f.c. circuits. The top
slug of L. is used to adjust for cor-
rect frequency. The bottom slug is
used to achieve correct waveshape.
After this is done the picturc should
hold sync over the entire range of the
hold control.

EMERSON AM RADIO NOISE

Field reports indicate that. in cer-
tain areas where interfcrence from
electrical power lines is high, more
effective linc filtering is required on
some Emerson AM radios. This can
he obtained by placing a .047-zfd..
€00-volt molded, UL-approved type of

capacitor (such as Emerson part
#922208) directly across the power

line within the recciver. Before this
capacitor is added, the existing power-
line bypass capacitor in the set should
be removed. Keep the pigtails of the
replacement short and dress the unit
down and away from the antenna Joop.

MAGNAVOX HUM BAR

Some TV receivers in the 27 serics
may exhibit a tendency to develop hum
bars noticeable in the raster. If you
run into this symptom, the chances for
a quick and easy cure are good. Simply
shunt a .01-ufd., 500-volt ceramic ca-
pacitor across the power rectificr.
This component has been incorporated
in later models of the 27 scries, after

the hum bar came to notice. —30—
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MAIL SHOPPERS EVERYWHERE
SAVE DURING

LEKTRON'S

1
L ]
ULL YEAR' S
: BSCRIPTION
10 LEK‘IRON'S 24-?5
wEamily Shoppe:s
s o ToU
ﬂev::::vm: Novelties
Hi-Fi ® Housewares
write Today!

MIN! GEIGER COUNTER

'I'm;.- Dozins ol salia-

T L e 88¢
$15 MOBILE RELAY

Far Vi P ogects.
HPST Gy

1 ocon-
ll'ull': Heam sdaled, 08¢
2 P-N-P TRANSISTORS
nkes!  Hun-
R g |
8 RCA PLUG-N-JACK
St b hod. Voo
POg anps, tiners, sa¢

1 hoate ~

JEWELERS' PLIERS

up-toryed.  chrome
rvaon die

W sn W Y Blg
5 SEWELERS"
SCREWDRIVERS

firent <zes, Hraseg

D

awivg ]
&

2 YARI-LOOPSTICKS

D Ay RS LR T hew,

~ 1| mq-(ur (AL TLICN a.¢
WIRE STRIPPER

MHipe, euts =16 thry
=22 haok-up wire.
YR} H 'c¢

0-60 MINUTE TIMER

D Fur ke am, rah.
NI

RKite hen Toud
I||Ill| 2 b Reg. aa¢
0 15 VAC MINI-METER

Hhitnaiade ol ees! ()II]V
1.7 diannter.
Ih. FRer &I %0 '.¢

70 TUBULAR
CONDENSERS

Papar.  mohivd.  cli,
pore ter Hmi to

luun\ 2 b Hos. "¢
2 N P-N TRANSISTORS
D Used  n many  pap.
1“4'!'1.!: radich, 'u

2 TRANSISTOR IF'S

D Ilullllll‘ {tunaed, iinly
12”7 wquare. 406
keg 8“

HOW TO ORDER: ;"

<= r~Z0

E
rot—

OUR USUAL $1

POLY-PAKS®

E
A
C
H

\BUY ANY 10 POLY-PAKS,

PICK 11th FREE!

SAYINGS OF $3 TO $35 AND MORE ON EACH PAK!

TEN 3-SECOND TIMER
VECHANISMS: pre

<i 2
T l;('l‘;ll Lllllul 2 8'

v HOBBY SPEAKER
D For ridice, codle  ose..
"(-L!.""f"-r(‘"'"\- 2 Ins, ss

40 SUB-MIN]
RESISTORS
Tong 20 valucs:

1,
1. 5W ta 1o mage.
Hog = 3 8'

15 INSTR. KNOBS
R led bLae
W pogntor: biross in-
[ !’Is s tencrewe .

"5-IN-1 DRILL BIT

Hauns siM . Copel
“hnpes

Lodrallg n'¢
Ham) or paowet il
5 ROTARY SWITCHES

LDED
CONDENSERS
O il Bt dse
100 HALF-WATTERS
Asstd value cirhan 1es
|(|!'_‘L::l':"~- mel o g "¢
300-FT. HOCKUP WIRE
[:I anneat, “.,"l ~Zie,
“...17..\ RN
60 COILS CHOKES
" -3 ,”‘hdul.:-
< 3¢
70 TERMINAL STRIPS

Soldcr-tubh A& b din
G, iy

llllh(l [

20
Ihe
6-PC HACKSAW SET
||I1:1-~ .n-ou 1ed "¢
MINI- RADIO KT
D Worbd's smailest? 2 x §
x 1" leuopelick, jacke,

dhiosle, ete oW oanstrle-
tienw 116 Hee 84 "¢

40 HI- Q@ CONDENSERS

Pitusd porrclam: NPO'a

L:u]_ o ! 1 Ih Mg a'¢
35 POWER RESISTORS

WW.noto SUW, 10 1o,
oo chme, s Ve s,
;:m“ [ (1O Tege. 'a¢
70 ONE-WATTERS
Anstdd Al Larhon
'n-nqnn, ."'c."¢
15 ‘VOLUME CONTROLS
el dialsi  some w/

wwilch:
Re

s E 1; 1 meg. aa¢
TV PIC BOOSTER

ire
T lu i hnh:rv tubhe "¢
B-PC NUTDRIVER SET

B value! Pla~tic hane
dle: 3 16~ Ihru 1/51‘)

wirruche -

items wanted. Return entire

' ad w/chech or M.O. including suffi.

cient postage: excess returned.

rated, nct 30 days.

48¢ 1st Ib.:

€C.0.D. orders. 2595 down;

Print name, addrcss with POSTaL ZONE
NO., amount money enclosed. in margin.
28¢ ca. agd'l. b))

ICanada postage,

000 999 COUNTER
[RY Voodon oot For
tal e voordors, ey,
[T PRI Immlruls of

:n- we 1o Rey, al¢
6 SILICON DIODES

‘.\I\.n”_. 122

525 SURPRISE PACK!

HIFU I Taraeel

lm-nl ' |.|m v
parts 1 M 88

80 PLUGS 'N*
RECEPTACLES

Aundin, pawet, hine. hat-

e Irr\ sk 3L, ggg
8 SCREWDRIVER SET

" s, drivers w
m \“:|Il] r;u']k' I'I:nlxlil(_‘thnn-
i v Listgge
40 SUB-MINI
CONDENSERS
D Foo traneastan, prln(od
.nr-ml work 1 b, 'B¢
SUB-MINI SOCKETS
Muea-nllod I_ur"
tansislors,  (ho!
40-RECORD CADDY
Wiought aron, hoelde 40
m |:(ll"lll: &‘)': ums. '8¢
70 HI- Q RESISTORS
Insuladed, carbon: 176,
Tin ! W. 10 chma
T L
HOBBY BENCH VISE
Clamp tvbe. 18
:.1.1.~ o ~m-l "¢
SYLVANIA TV MIRROR
MRERASIA
100 RADIO PARTS

Wale varn iy iewistors,

lener..
Ir|||l~."“n or pots. 's

5 ROLLS MICRO-WIRE
24 lhl: ih’ IAJ:r llrm‘
ety i e (gig
30 PII.OT LITES
'op ﬂl-hll::h(' size:
T "“.m ll.;: ype. a‘¢
16-END WRENCH SET
tar hame & auta. Bax

& vpan: 15 6d thru
ki |¢. 18 clzes. Reg, "¢

“7.POUNDER** HAMMER
Claw, 1horz ~teel, w/
li" !nrmul hamlle, "¢
100 CERAMIC

COND_ENSER? -
[ ':."."_ ey ";.:'.'.’-,,;

Rey
40 TUBE SOCKETS
4 1o Y=pini ceramie,
tuca. +thield-nased
el 2 lbs

o E . Reg,
210, & "¢

10 POLY BOXES

Clear | lastic, havged,

W~ I e ka ¢
Assld ~ives 1 1h
40 PRECISION
RESISTORS
& Wi ecare
Qplml-“\‘ & ;\\\ m 10 ‘,¢

30 DISC CONDENSERS

Matepethn. un 1 g8¢
AN (TR TP

8 GERMANIUM DIODES

Tobtss e e wolunge
learls l'nr i” in be
o s 88¢

1500 PCS. HARDWARE
[

reme, W 5

112 Mee Huog

&6, = 'l¢
7 ROLLS WIRE

. nH = thrit

=l ~!| mlll!‘l!-

e, mlnp 2 s §

85

80 CONDENSER SPCL!

\I ldosl. par«t, ceramie,

\.'-lml-ln-. Igwl::;\ e 88¢
75 RESISTOR SPCL!

Ww, v eisdnn, (1ru
oo, Aanamble, minp
|_\|u o e W
1 !8

1s. -PC. DRILL SET

bBratcd eace Ite LRN

75 MICA CONDENSERS

20 ARTISTS' BRUSHES
D 1;!1" 1nuu RIII'I~I11.
o " v as‘
10 TUBULAR ELECTROS

Asctad, Daber tupes. AC,

DR LA |
iter £15
4 POWER WOOD BITS

HiQ  steel. Ay
9‘ s:. " n" I-m;: "‘
60 RADIO-TVY KNOBS

Vesldd,  colors,  nsulas
T
10 ELECTROLYTICS
B (s U
T  Hep, $12 88 ¢
75-FT. TV TWINLEAD

duohm o Mankcd,
Bt oXSHT)
POSTAGE STAMP MIKE
Civetat Ton 1« B.Oon0

o T It Reg. "‘

4 OUTPUT XFMRS.
Aol 6. etc. 3 lbs, "¢

Tep. §%

HEARING AID PHONE
Cry sl \.\ um Ml. 'l¢
& plug.

‘ 133 Everett Ave.
l CHELSEA 50. MASS.

; SEND

g ELECTRONICS ©

3 ELECTRONICS

F WORLD
EVERY
MONTH

[ name

address

city ___zone_ state

Check one: [J 3 years for §$10
O 2 years for § 1
01 year for $ 4

In the U. 8., its possessions, and Canada.

Foreign rates: Pan American Union
countries, add .50 per
year; all other for-
eign countries, add
$1.00 per year.

Mail to: ELECTRONICS WORLD
Dept. EW-5-9
434 S. Wabash Ave., Chicago 5, 1IL

www.americanradiohistorv.com

143


www.americanradiohistory.com
www.americanradiohistory.com

AN/ART-13 Low-Level Clamp Modulator m .EI .
100 WATT TRANSMITTER (Continued from page 61) I'd - EE'I'I'IC
MOBILE
power of approximately 25% of the POWER COHVERTERS

peak modulated value. Not only is the C’f_'_ Give You
efficicney of the final stage higher with ' “u A.C. HOUSE
this adjustment, but also there is less :

detrimental effect to the operation of — tunl!:EHT
a.v.c. systems at the receiving end. i iFFvﬁ"“'“‘.} ANYWHERE

You D¥fve or Cruise

Transmitter Adjustments

Any transmitter incorporating the
design provisions previously outlined

Designed 1o proxide codio communicoion by | | can he adjusted for proper operation of | SN J5 155 uittis 6.4, 95
dio modulator system capable of moduloting the low-level clamp modulator by fol- ggmr""i'g::l:"p:- ‘155‘5 ggﬂ watts,
the carrier ot least 90% on voice or MCW. lowing the step sequence given below. . s
Incorporates automatic tuning mechanism which . . . NGO IN5STA I,[ATI oN
moy be used to select any one of 11 frequencies, In medium- and high-power transmit-
range 2000 KC to 18,100 KC. Frequencies 200 KC ters, the customary provision should be Just phug inte clgor lighter
to 1500 KC ronge is provided by oddition of N : . . on doash of car, fruck, ar
oscillotor 0-16/ART-13A. 39 50 made for reducing power input to the g d Lol :
Removed from aircraft. ... ....... final during initial tuneup. St AWy Wi go
Less Meters ................... 29.50
016 Lo . : Other than a dummy antenna 1oad | skt
- ow frequency oscillator coil X . . & SMALL DO-IT-FOURSELF
for ART-13. Excellent............ 9.95 for the transmitter output and the ® TOOLS WHEREVER NIEDED
24 Volt dynomotor for ART-13..... UH shack receiver or a crystal detector for | [y ——
APN-4 Loran equipment with new receiver R9B ChCC.klng a.lldlo guallty, no special | PR R Rl L]
with tubes ond indicotor ID6B—less tubes ond cquipment is required to make the nec-
Gritel e compiore with Tk o 2958 essary tuning adjustments. As in the
24 wolt inverler................. $89 50 case of the antenna, the dummy load
5“;:“-:":‘:29"'9' like new, with 12 5?59?0 used for tuning should be capable of
"""""""""""" ’ loading the transmitter to at least 75%
R 44/ARR—5—AM OR FM RECEIVER 27 10 143 MC full output for best depth of modula-
g\ili'tlzry Veréion of Hollicrafter $-27. Less Power tion.
Do Tomiteg hater b 1. With the dummy antcnna con-
nected and the clamp modulator ! !
n's:zlaﬁgo“&sEJE"?O&SEDM“":‘SEW&-EW ----- 52'32 switched out of the circuit (to ¢.w. posi- { o M P n " T’
CD-307—Extension Cord for above. ....... .97 tion), pcak up the tuning of all stages 4 JMIE EQUIFRERT &1 ¥
r M " P ' for maximum power output as for c.w.
-Frequency eter Hetlerodyne, crysta H H
calibrated. Modulated covering frequencies OpCl‘a.thl‘l, making a notc of -ThC final
fTrhqm 125 KC to 20,030 KC con'inuo‘uslgz. amplificr platc current reading.
is equipment provides occurocies of . e o fl
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TAC12Z XMTE, 100 Worr. EXC. ._.....$1995 | | rcading is approximately 25% of the | | {imd HriniSthsr Joat \(Fipg N HEL B
- a . owe! L . f : ; £ o .' )
Supply far above. EX’;: ............. wr 14.95 maximum leadlng .()btalned n STOD 1, P?‘;‘VE::J.\:,\"‘ﬁ :.'.'L “u:'e‘."un?'\"ﬁ'a'f'-ff\ lm \ 0"
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2430 S. Michi Ave,, Dept. N ir " ve. .. .
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1459 College Avenue, Angola, Indiona
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144 ELECTRONICS WORLD

still far below the desired value, re-
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er grid resistor .. Ztil necessary
plate current is obtained. Failure to
obtain the necessary platc current at
this point indicates insufficient drive
to the buffer and excitcer voltages or
interstage coupling should be increased
accordingly.

Advantages of System

Aside from the prime advantage of
economy in components and space,
which is offered by the convcntional
clamp systems described in the past
few years, the low-level clamping sys-
tem dissipates negligiblc power even
when used to modulate transmitters
with outputs up to the maximum legal
limit. Other clamp tube circuits are
quite wasteful of power, especially
when used to meodulate high-power
amplifiers.

An outstanding feature of this sys-
tem is that despitc its use as a low-
level modulator, it is impossible to
overmodulate the transmitter and
cause sideband splatter. Another fea-
ture is that, since the plate current of
the buffer and final amplifier stages
avcrages about half the maximum
value required for steady input modu-
lation (due to the character of speech
audio), it is practical to opcrate these
two stages at plate inputs of 509
or more above manufacturers’ ratings,
without damage to the tubes. Thus,
a kilowatt input can be achieved with
smaller tubes than usual, an example
of which is shown in Fig. 6. —30—

MARS SESSION FOR MAY
HE following sessions have been sehed-
uled by MARS for the month of May,

The First U.S. Army MARS SSB Tech-
nical Net, Wednesdays at 9 pan. (EDT)
on 4030 ke. wpper sideband, has listed
the following speakers:

May O —"“American Anlar«-lir Com-
munications Adventures’ by Amory Il
Waite, Jr., Project l'ngmm-r, U.S. Arm\
Ruycur('h & Development Lab.,, For
Monmouth, N, J.

May 13 — “Telemetering for Guided
* by J. R. Popkin-Clurman,
2 TFelechrome Mfg. Corp.

)l.ny ZO—‘ The Megacoder’™ by Harry
Kihn, Technical Staif, RCA Laboratories.

May 27 — “Novel Tuning Methods at
UHF & Lower Microwave l-n-qm-m ies”
by Bernard D. Nadler, Lewyt Mfg. Corp.

The net will recess until Se plcmln-r
upon (-umplc-lmn of the \l.u series.

HE Air Force '\‘[ARH “Nu-rn Teehni-

cal Net, Sundays from 2-4 p.m. (I’ST)
on 7832.5 and 3295 ke. and 143.16
me., has listed the following speahers
for May.

May 3 — “Organization Facilities &
Operation of a Modern Communication
System™ by P, (.. Christensen, Mackay
Radio, San Francisco.

May 10 — “Wide-band Microwave
Tc'lq'mclr\" by Fred Barry, Equipmenm
Dewelupmt-nl Dn., Phileo, Pale Aho.

May 17 — “Iligh lmpul.mn- Madu-
lation Systems for Klystrons” by Gene
Tallmadge, Levinthal Eleetronics Prod-
ucts Ine., "aloe Alo.

May 24 — “Electronics in Medicine”
by Dr. J. I'Iulltp Sampson.

May 31 — “Equipment Ulilization
and (,unu-rnon Information” hy USAF
MARS Western Technical Net Members.

May, 1959
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1-1_55-0 V2AVCT A O Television
lneves Orgn - rra e gl < O Television, Maintenance and Servicing
cear. LU L $2.49 [m] generall Technical 'rmmmgI Engineeri
CHORE_T S Eare— - O Special Advanced Electrical Engineering Course
Gldt S b PRID b, 2 (NTDaoaaaonnan: $1.08 for Professional Engineers Examination
coovDe ?'.,'309&" DENSEWS « 000vD. O General Electrical Engineering
1mia's  a0| 1iara's ao'. °°°¥ Ss ! .,.,3°3 & O Electrical Installation and Wiring
2 ' Ho #HHE SHRART B O Electrical Draftsmanship
He $HSS B 50,5 © a8 Fun h“,’ O Circuit Mathematics
10~ 13515 350 izes Awvail. I [ Electricity Supply
MINIATURE METERS 115~ §Q. Original Scales O Telephony

0—100 \Iuromum $3.95  0—500 Microamns $2.98
ALL NEW. BOXED

f hnology Ltd.
VARIABLE CONDENSERS W/SHAFTS Canadian Institute of Science & Technology

723 Century Bidg., 412 5th St. N.W.,washington,D. C.

25 Mmid—JIammar) . .. o 2 for $1.00

35 Mmid—diammar). . 2 for 1.00 Centlemen: Please forward free of cost or ﬂhlyla-
140 Mmfd—I1 3 for 2.00 tion information on sour FElec.
Split Stator hual 450 Mmmfd 1 KV. .. ..., ... $2.9% tronics EnRineering Courses.

Lk
Al

Z

:

RADIO SUPPLY CO. Adiress. . . .. e
88 Cortlandt 5t. My, ... ......State.... ... ...
New York 7, M. Y in Canada: Canadian Institute of Science and Tech-

L ¢ Ao Yeark's B Y s nology Ltd., 723 Garden Building, 263
In the Heort of New York's Radio Row : Adelaide St., West Toronto 1, Onfario
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CET -, SET FOR

.I-‘ -|l' T

"~ THE FISHER 600

EVERYTHING YOU NEED—ON
ONE SUPERB CHASSIS

* STEREO FM-AM TUNER

s STEREO 40 WATT AMP 534995

® STEREO MASTER <5 st
AUDIO CONTROL

MASTER AUDIO CONTROL

$17995

LESS CASE

DUAL AMP

40 watts of power in Stereoc cpera-
ticn, reserve peck-power 75 watts!
Total of 12 imputs, & poirs for
Stereo or atl 12 for monoursl

SPECIAL!

84” CABINET—*259.95

Perfect for Stereo! 2 Bass Reflex Speaker Baffles,
sliding door equipment section with roam for compo-
nents, 1ape recorder, turntable. Sturdy %" wood in
Wolnut, Mohogany or Blond finish

SPECIAL FACTORY-TO-YOU SAVINGS ON OUR
OWN SPEAKER ENCLOSURES AND EQUIPMENT
CABINETS. MANY EXCLUSIVE DESIGNS, SEND FOR
FREE BROCHURE & PRICE LIST.

TERMS: 25+ Deposit
with order balance
C.0.D. F0.B. NY.C

MAIL ORDERS SHIPPED
SAME DAY RECEIVED

CUSTOMODE ELECTRONICS,core.

2174 BROADWAY MEW YORK 24

[Mear TTth 5t.) suU T-2527

DON’T BUY HI-FI

COMPONENTS, TAPE RECORDERS UNTIL YOU
GET OuR LOw, LOwW QUOTES BY RETURN
MAIL, ALL STANDARD BRANDS IN STOCK.

WHOLESALE CATALOG FREE

AUDIO FAIR

1799N 1st Ave., New York 28, N, Y.

Be 2 "‘key’” man, Learn
receive measages In [nternational Morae
ende. Communicate with operators around
the Zlohe, [ earn at home quickly throug?
{famous Candler Systern. Used by best
operators. Qualify for Amateur or Com-
mercial License. Write for FREE BOOK

CANDLER SYSTEM CO.. Dept. 2-E,
&ox 92268. Denver 20, Colo.. U.5.A.

bow to send and
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Manvfacturers’

NN Literature

“TELEVISION ANALYZING"

BEK Munufacturing Co., 3726 N.
Southport Avenue, Chicago 13, Illinois,
has released a book entitled “Television
Analyzing Simplified" by DMilton S.
Kiver.

Priced at $1.00 and available at elec-
tronic parts distributors or direct from
the company, the book compares tele-
vision servicing methods. It illustrates
and cxplains the latest point-to-point.
signal injection, direct-viewing tech-
nique that makes it quick and easy for
experienced or inexperienced serviece
technicians to spot and correct the ex-
act video or audio trouble in black-and-
white and color television receivers, in-
cluding intermittents, after tube chang-
ing has failed.

This new hook helps show how to
save time and work and make more
servicing profit.

ELECTRONICS CATALOGUE

Philco Corporation’s Accessory Divi-
sion, Philadelphia 34, Penna., has is-
sued a new, 400-page 1959 electronics
catalogue designed to provide inde-
pendent service technicians with a com-
plete service library for radio. auto
radio, television, and other electronic
products. Copies may be obtained
through any of the firm’s distributors
or by contacting Rayford E. Nugent,
general manager of the division.

Each of the catalogue’s five sections
deals with a different group of parts
and information. including electronic
components and test equipment. out-
door and indoor parts and accessories.
phonograph and audio parts and acces-
sories. and electronic products parts
information and quick-reference ma-
terial. Information is categorized into
more than 100 groupings ranging from
antennas to transistors.

AUTO-RADIO CONTROLS

Centralub, a division of Globe-Union
Inc., 900 E. Keefe Ave., Milwaukee 1,
Wisconsin, has just published a guide
to its line of exact replacement auto-
radio controls.

This guide is designed to enable the
service technician to quickly determine
the proper replacement. The auto
manufacturers are listed in alphabeti-
cal order and each listing is Dbroken
down by model year. The guide, avail-
able without charge by writing directly
to the firm, lists the original manufac-
turer of the radio, the model number
and the original part number, as well
as the replacement and its price.

NEW TUBING

Minnesota Mining and Manufactur-
ing Co., Irvington Division, 900 Bush

www.americanradiohistorv.com

TV PICTURE TUBES

At Lowest Prices

10BP4 § 7.95 178P4 $10.95 21AMP4 $19.95
12LP4 8.95 17CP4 17.00 21aTP4  20.95
14B/CP4 9.95 17GP4 17.60 21AUP4 20.95
16DP4 4.95 17THPA  13.60 21EP4 14.95
16EP4 15.90 17LPA 13.60 21FP4 15.95
16GP4 15.90 170QP4 11.95 21WP4A  17.30
16KP4 10.95 17TP4 19.30 21YP4 15.95
16LP4 10.95 19AP4 19.30 217Pa 14.95
16RP4 10.95 20CP4 13.90 24CP4  23.95
16WP4 15.20 20HPA 17.95 24DP4 26.95
16TP4 10.95 21AP4 22,10 27EP4 39.9%
17AVP4  15.20 21ALP4  20.95 27RP4 39.95
1 Year Warranty
Aluinmiz Titees 8% 00 more  than alwive  rices

thes vetun i of e Gece|

le cinilar tabe

Theae tubes e
plios bulbe Al
wlertron wnn are |,

ALL PRICES FO

nufactured from reprocessed sl
=~ aml materials anclwhing the
1 new.

CHICAGO,

ILLINDOIS. Deposit
required. when old tube i~ nnt returned  refund:
alile at time of return. 257% deposit required on
COD shipments  (Hd tubes must be returned pre-
paisl, Tuhes shinbesd Rai) EKxpreus.

WRITE FOR COMPLETE LIST.

— PICTURE TUBE OUTLET —

3032 MILWAUKEE AVE,
CHICAGO 18, ILLINOIS
Dlickens 2-2048

CRYSTAL CONTROLLED
CONVERTERS
POLICE e FIRE o COMMERCIAL

l“"h._d? For use with

12 V. Transistor type
car radios—
26-50 MC.

$24.50

Can bhe self installed in seconds.
models for 152-162 MC available.
complete line of convenitional
converters, tuners and receivers.

Other
Also
powered

A practical converter for emer-

gency use with powered home ~

g‘rcauto setsMcTuneal)le over 8
. 26-60 or

108-174 MC.. s|3'95 =

Al i canily Assembled KIT
[ $10 9%

ORDER OR
WRITE FOR LITERATURE TODAY

KUHN ELECTRONICS
0 GLENWODOD CINCINMATI IT, GHIO

GET INTO

ELECTRONICS

V.T.I. tralning leads to success &8 technicians.
field englneers. speciallsts in communications.
guided missiles, coMputers, radar and automa-
tion. Ba-ic and advanced courses in theorv and
lahoratory. Associate degree in electronics in 24
months. B.S. in ¢lectronic engineering obtainable.
FCPD acerwdited. G.1. anproved, Graduates in all
branches of electrofiics with major companies.
Start September. February. Dorms. campus. High
sehonl uraduate or equisalent  Catalog

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, Indiana

For the tops In value
and the bast trode-in
on High Fidelity squipment.

Check with Aviow!

ARRO ‘H‘[ " ELECTRONICS INC.

BEPT. R

& Dighy 4730
s Flanes FIGIE

55 Cortiandt $tiesl, Wew York 1, B ¥
429 Jerichs Torspike, Minsola, M. Y

ELECTRONICS WORLD
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Avenue, St. Paul 6, Minn.. announces a
new, three-color, four-page brochurc
containing prices. tolerances. sizes, and
application information on PTFE (poly-
tetrafluoroethylene) tubing. It may be
obtained by writing to the manufac-
turer dircct.

A gate-fold chart lists eleetrical.
mechanical. chemical, and thermal
propertics of the high-temperature
tubing, opposite a full page of purchas-
ing information such as price, color
packaging, and terms.

Cross-reference and dimensional
tolerance charts are also included.

SHOCK MEASUREMENTS
Columbian Research Laboratories has

prepared a 14-page booklet which fully
describes and illustrates threc com-
mercially available shock and vibration
measuring systems. Free copies may be
obtained upon request to the company.
Bullens Lane and MeDade Blvd., Wood-
lyn, Pennsylvania.

The systems described are fully in-
tegrated both in instrumentation and
packaging and arc complete systems
featuring automatic control. self-cali-
hration, and requiring no additional
cquipment.

D.C. POWER SUPPLIES
Electro Products Luboratories, 4500

N. Ravenswood Avenue, Chicago 40,
Ill., has announced a four-page folder
covering the uses and specifications of
its new dual-purpose filtered d.c. power
supply. To obtain this folder, write to
the company direct, attention of Mr.
R. C. Crossley.

The illustrated brochure f{eatures
tabulated information on percentage of
ripple, continuous maximum current
rating, and special features for tran-
sistor circuit servicing provided by the
new Model PS-2 as well as other power
supplies.

POWER SUPPLY BROCHURE

Lambda Electronics Corporation, 11-
11 131 St., College Point 56, N, Y., has
relcased a new, 36-page catalogue con-
taining information and spccifications
on the company's line of transistor-
regulated and tube-regulated power
supplies. It is available direct from the
firm,

In addition, the bhrochure explains
the background of the organization's
“Five-Year Guarantee,” gives detailed
outline drawings of the equipment, and
pictures various power supplies in use.

CABLE ASSEMBLIES
H. H. Buggie, Inc., Box 817. Toledo 1.

Ohio, has released a new 12-page cata-
logue covering standard molded-type
cable assemblies as well as field, spe-
cial, and coaxial types, Copies of the
brochure are available from the com-
pany upon request.

Thirty-four standard typcs are illus-
trated utilizing common connector ¢nds
and standard moided terminal ends.
Also included are three pages of tabu-
lar reference data giving types, cable
numbers, corona levels, and special re-
marks. 30—

May, 1959

No. 62CG illustrated

Transverse Cutter

CUSHION GRIP /

Plier handles have dipped

plastic coating . . . permanent, comfortable.
Heads polished and buffed to a “mirror finish’’,

All pliers available . ., See Your Distributor !

Gives pliers a "Feel' that inspires Craftsmanship!

X CELITE, ncorroraTED

ORCHARD PARK ’ MNEW YORK
Canada: Charles W, Pointon, Ltd., Terants

DON'T
THROW
OLD RADIOS
AWAY!

k Here’s the data
| You need to fix

I ' () &
\\ | oy them FAST ... and
™ S
s i good as new!

Just ok up the how-to-do-it dats el that old radio
You want to rix!

Four times out of 5, this giant, 3%-pound, T44-page
{ihirardi BADIO TROVBLESHOOTER™S HANDROOIK
gives exactly (e information you need to flx it in g jiffy.
Tells what i~ likely to by caosing the trouble , |, shows
how to AN G Nuoaseless testing. No o wasted  time,
Hapdbook  covers practically  every tadio reeciver model
wnade by 202 manufacturers between 1925 aml 1942, Using
it, even beginners can easily fx old -ets which might
otherwise be thrown auway because servlee Infarmation is
lacking.  With a few «~imple repairs, most of these ull
aets can be made to eperale perfectly for years to coine,

W
kinds THE ONLY GUIDE OF ITS KIND!

POSSIBLE AiR,
o8 |dwo s
’ Beeax %

U?

See the difference. ﬁ'here are two

of diamond needies. One has the whole Cuts service time in half!
dlamond, 2/3 embedded in its metal r*ll:I-‘IIII“:h'I; rur‘lt'r“-:”;!;‘;“IIIOII:"EI'"I:f slylmlr:lnms nll.l lh-l-lr
holder; the Other haS a mere Chlp, amllru-e'ur-l‘vllan;:t'h:..\lrlinv.'.-;m-x.oz\(rvll‘l.!".‘,\.n::u?r rlgtln';s
E welded on with all the diamond chip | | Fuie i Witor Majectic. Shotorota, - Fnites T
[ visible. Since it is possible for heat or 1‘.1.-'.§.‘d‘-‘?d"f..‘.'f.‘.i'.’.‘-?.'.l :?‘E:E‘;::"‘ e b e s
3 H mouent data, service short cuts, ete.
E pas to cause bubbles when the welding TRY IT 10 DAYS . . . soe for yoursoh!

is done, it is also possible for the slight- P o
= 5 Dept. RN-59, RINEHART & CO., 5 [
est jar to break off the chip. The | 235 Madison Ave.. New York 16, N_. |
F guaranteed whole diamond in Duo- b S0 ot 1020y tree cxsmination. 10T des |
| tone’s Needle “that remembers’” can’t | | | clde to kren book, | will then remit the ruil price of |
[ | Hand po”shedl Hand Setl | bostpaih and owe yon nothing  (SAVE! Send $6.30 |
break Oﬂ‘, Y ° - with onler and we pay pustage,  SRame terurn privilege
Free warning when it's worn! 4 ways | it S e, |
better! : NAME e e e e e s |
|
)

ADDRESS L, .. 0 00 60 CoOOOO © O ooDoo oo
DUOTONE kevrort v, '

CITY, ZONE. STATE,
In Canada — Charles W. Pointon. 1Lul., Torento

OUTSIDE U.S.A.—Price $7.00 cash itk 'o:"d't;v- onty. |
La N
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TRANSMITTER

400 watt, T- GIFRC
2 to 18 MC: A-L,
A-2 & A-3 emissian;
Crystal Contral. Uses Plug in Coil Sets & Tubes:
2/810, 4/807, 2/886. 3/6\/6. 2/5Y3, & 1/VR-105. Size:
1215" W x 603" H x 24" D. Wi 300 lbs.
NEW: _’an—USED $ITH.00

UHF CONVERTER

100 to 225 MC Western Eleciric
FM Converter. Plug in Unit.
Covers Freq, 100 to 225 MC
with 30 MC resultant frea.. &
tuneahle dial. AFC - or —
2 contral, using 1/6)4 & 1/5670

8 tubes. Voltage required |50
vDC 6.3 VAC Shielded in cast aluminum, Size: 7'y
x 62 x 0" —AM-H3/TRC. .. ..o on. New: $i1Lu5

SPEAKER DRIVER UNIT

25 walt 15 Ohm—5" x dUg” with 134 x 24" Mtg. Nip-
ple. University =SA-30B—No. MX 1054/U. .
Prices................. 217 45 Each—Or. 2 for §-%.0n

RECEIVERS:
BC-652 REC.—AM 2 to 6 MC; 2 Bands. large illum.
dial. AVC. MVC, AVC and Volume Contrals: output
jack for phone or speaker on front Panel. 11 Tubes. Ree.
sect: 1/128G7. 2/|1K8 2/12SK7. 1/12C8, 1/128R7,
1/6Y6G: C1I|hralnr sect.: 1/6K8. IIIZSR7 Voaltage re-
quired: 12 VDC & 172 VDC 138 mA
Size: 7'/-.- x 14 x 127, Price,.......... USED: $19.9%%
Plug for rear of BC-652 Receiver.
DM-40 Dynamotor—I12 Voit —U;
ARB-RECEIVER—)90 to 9050 KC. LUSED: 1899
Receivers BC-453. 454. 455, 1208. 229. 312. 348. and
many. many mere in stock. See our New Cataleg F-59.

—
BC-638 FREQUENCY METER
Fred. coverage 100 to 156 MC, ¢rystal control on 4 pre-
set channels, magic eye & variable tuning. Used w/
SCR-522, BC-639, & other sets. Operates frem 115 V
60 eyele provisions for batt. operation. 19 rack panel
. 7" H x 9" D. Also has medulation.

Prlee ................................. USED: $16.95

e
RADAR SETS—OSCILLOSCOPES:
AN/APS-4 Radar Set—3 CM............ New: & 60.50
AN /APS-3 Radar Set—3 CM L. New: 130 a0
1D.169B/APN- (2 INDICATDR Used with various tybes
of Radar Sets for indieation of intoming signals. Can
be converted to a monitoring unit or test ostilloscope.
Has vertical. horizontal. focus. Sweep & intensify con-
trols. Antenna thange-aver metor using small type
coaxial tonnectars. Tubes: 5712AU7. 3/5726. I/ﬁASl‘
1/6A05. 1/6X4. & 1/3)P). perates from (15 V 400-

1000 eyele & 24 VDC Size: 9 x 9 x 16"

ibs. Complete w/tubes & schematie. Also has 50K
ohm Helipot (Similar to BC-929 only later model)—
(30 s secscsoabacnsonaanoaneooo0no naaa USED: §12 05

POWER SUPPLIES ® DYNAMOTORS:
PE-120 Power SunulyF/BC 659 BC-620.Re-New: & 7.05
AC Power Supply F/BC-603-683

K|| Sln m—Wired: 1

PE.237 Power Supply F/BC.1(
CD- 20?“5 Vibrator Pac—12 VDC/300 voc

DM 34 Dynamotor
DM-35 Dynamotor

NEW :

KEYERS, TELEPHDNES. HEADSETS. MIGS
... Used: $2 x

n
Field Telephones.

EE-8

BD-71 Switchhoard—6 Line.
B0-72 Switchboard—12 Tine. .
EM -29 Cnntrel Unit New: &6 07

TG.34 Keyer F/Code Pracii w: 2
Code Practice Tabes. Inked Paper—15 ta Sﬂ N :
1-45 Tel. Key with cord and Plug.......

COLLINS ART-13
TRANSMITTER $49 50

2 70 18.1 MC—100 WATT—PHONE, CW, MCW

The most desired Set on the surplus market—Easily
canverted to 10 Meters (See Surblus Conversion Manual
No, 2—$2750). Automatic Tuning for selection of {1}
Channels in the Freg. Range. Tube Line-Up: 1/837,
Il8|3 2/l625 1112807, 2/6V6,  2/8)1.  2/12SL7.
C Puwer Supply requirements: 28 VDC/10
A. 400 VDCI'Z MA & 1250 VDC/250 MA. Size:
23% % 16 x 1135 Wt.: 70 Ibs. Prite. USED: §i9.50
Price—Same as above—excent. Less Tubes...... 30 00
OY-12/ART-13 24 V. Dyn. w/Filter & Relays—U: 12 15

LARGEST VARIETY of SURPLUS
EVER OFFERED! See CATALOG F-59!

New Catalog F-59 now in the mail. 1f you did net re-
eenve' nk please write! ltems Previously advertised still
in stoc

Address Oept, RN @  All Priees F.0.B.. Lima. Ohio.
Minimum Order $5.00, & 25% Deposit on all C.0.D.’s

FAIR RADIO SALES

LIMA, OHID

1337 SOUTH MAIN ST. =
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REMOTE "ON-OFF" FOR TV

New Products Company, 5305 Chi-
cago Ave., Minncapolis 17, Minn. is
currently markceting an incxpensive
“on-off”" control unit which is designed
to provide remote operation of any TV
or radio receiver.

Tradenamed “Sound-Off.” thc new
device is houscd in a case made from
Eustman Tenite Butyrate which will
withstand years of use. and even ahuse,
without breaking. The 3-position re-
mote switch allows tuning to full vol-
ume. half-volume. or no volume.

The unit comes with 25 feet of 3-
conductor connecting wirc plus alliga-
tor clips for the immediate installation
of the deviee without tools or solder-
ing. Each “Sound-Off” is packed in an
individual carton with 12 units com-
prising a “master carton” lot.

Write the manufacturer for addi-
tional details and priccs.

ANTENNA MOUNT

Vokar Products. Inc.. 201 Catherine,
Ann Arbor, Mich. is now offering a
new, all-stcel “Fast Mount” antenna
holder which is claimed to cut installa-
tion time drastically.

According to the company, no special
tools are required and one man can

handle the job. No guy wires are
needed for standard antennas and the
unit will mount anyvwhere on the roof,
irrespective of pitch,

The mount, designed by a service
technician for service technicians, is
weather resistant and will not rust or
stain shingles. For further information
or a data sheet on this new TV acces-

sory, write the manufacturer direct.
"GLOBE PATCHER"
Globe Electronics. Ine.. 3417 W,

Broadway. Council Bluffs. Iowa is now
marketing a patching unit which is de-
signed for use with DSB, SSB, or AM
rigs.

The Model PH-1 "Globe Patcher”
provides switchable sclection of 300-,
8-, or 3.2-ohm speaker terminal connec-
tions without need for an additional
transformer. The unit is casy to install
and operate—requiring only 9" x 33" X
15" space for its ncat steel cabinet.

www.americanradiohistorv.com

The deviee operates automatic voice
control on sideband or push-to-talk on
AM-—thanks to the hybrid system de-
sign, There is manual control for com-
pensation of line unbalance and stand-

by switch which permits placing the
land-line call without cncrgizing the
transmitter.

There are scparate gain controts for
receiver and transmitter to permit
proper adjustment and balance. Shield-
ing and r.f. bypass elminates r.f. fced-
back. The unit is supplied with all of
the neccessary connectors for cither
sideband or AM.

Write the manufacturer direct for
a data sheet on this patch unit.

AMATEUR BEAM ROTATOR

Moran Products Companiyr, 2925 East
55th St.. Cleveland 27, Ohio has an-
nounced a new low-cost rotator for
amatcur beam antennas which is being
marketed as the HM 120 “Powcrotor.”

The 1IM 120 is offered as a complete
package with control unit, rotator unit,
and thrust bearing. The metal control
cabinet is finished in grey and featurcs
a constant-indicating compass pointer
which shows antenna direction when
the control unit is switched on. The an-
tenna is rotated by turning thc center
knob on the control unit either left or
right. The rotator operates on 60-cycle,
117-volt a.c.

The rotator and thrust bearing can
be tower or mast mounted. Total

weight of these two components is 12
pounds. These units may be mounted
on any mast up to 1'.” diameter and
will hold any antenna mast up to 16"
diameter or 50 pounds weight. Steel
worm gears keep the antenna locked in
position so it cannot drift or coast.

ELECTRONICS WORLD
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Get top performance
from your hi-fi system

with this complete

STEREQ-MONOPHONIC
TEST-RECORD

produced by the editors of
ELECTRONICS WORLD

( formerty RADIO & TV NEWS

As @ man who is seriously interested in hi-fi, you will certainly
want to be among the first to take advantage of this new and
important test record. It will enable you to know your system
inside-out. As a result, your listening enjoyment will be even

greater than ever before.

Here are some of the questions
this record will answer for you!

v How good is my stylus? Is it worn?
Will it damage my records?

& What about my stereo cartridge?
Does it have enough vertical compli-
ance so that it won't ruin my expen-
sive stereo records?

Is my turntable running at the right
speed? Is it free of rurmble, wow, and
flutter?
What sort of standing waves do I get
in my listening room?
Are my speakers hooked up cor.
rectly? Are they phased properly,
and Is the correct speaker connected
to the right stereo channei?

v How perfectly is my system
equalized?

v What about separation? Ig it
adequate?

You'll get on-the-spot answers to these
and many other guestions when you
use this stereo-monophonic test record.
It's the most complete test record of its
kind—contains the widest range of es-
sential check-points ever incorporated
into one test disc! And, best of all, you
need no expensive test equipment when
You use this record! Just listen and get
the thorough results you want — ail
checks can be made by ear!

You can immediately see the extraor-
dinary 2-way value you get from this

May. 1959

special test record. First, it guides you
in evaluating the quality of reproduc-
tion your equipment now produces.
Second, it specifies the adjustments
necessary to get the best recorded
sound you have ever heard! Add up
the advantages! Check the special
low-price! This is the value of the
year for everyone who owns a hi-fi
monophonic or stereo system!

Special to
our readers
for only...

— —

Epecial Features of ELECTRONICS WORLD
7 Stereo-Menophonic Test Record

® four bands dor stereo checks only—
plus three bands for checking sterep
or monopfionic equipment!

# Non-breakahle!

® Made of fop-quality wirgin vinyl far
long wear!

# Specially-reinforced center resists
warging!

® Delivered in special polyethylena en-
vebope—dust and dirt are sealed out!

& Fully guaranteed!

Supply limited—Order your Test Record for just $1 now!

This stereo-monophonic test record
has been produced as a service for
readers of Electronics World. It will
only be sold to you by mail, at the
special reader-price of just §1. You
can be sure that it comes as close to
perfection as is humanly possible, be-
cause the editors of Electronics World
have poured their accumulated know-

how into this project for a period of
many, many months. But the supply
is limited, so it will have to be first-
come, first-served! Avoid disappoint-
ment-—place your order right now.
Fill in and mail the coupon, together
with your check (81 per record)
today!

TewameSscseTTrTecsoBTe O e -

ELECTRONICS WORLD * P.O. Box 211, New York 456, N. Y.

Please send me

test records at $1 each. My check {or money order)

for $_____ is enclosed. | understand that you will pay the postage and

that each record is fully guaranteed.

Nome -
Pleose print
Address, S— = S
City Zone Stote ) ,
SORRY—no chorges or C.0.D. orders! bl
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BRAND NEW MOBILE DYNAMOTORS

MADE BY EICOR—SMALL SIZE
Input 12 Volts, Output 400V. 180Ma Cont. ss 95
Duty. 250 Mil. Int. Duty.. .. .....

Tnput 12V, Outeut 440 V. 200 Ma Cont.’ sg 95

Duty. 300 M. int. Duty
input 6v. Output 423V, 375 Ma int. uty ss 95

Like New .. oh0. o

HEADPMONES

Brand new Murdock phones. Hi-impedance 10,000
ohm, with standard phone
pug ... C e errriera. Ea. 0

POWER TRANSFORMER
Pri. 110V, 60 Cy Sec, 300-0-300 V. 125 Ma,
12 Volt CT @ Amps: 12 Volts @ 3 Amps:
sV @ 2 lmnl/lepla:mmtnl Transf. tor s2 50
BC 342 Rec. (also for 24V, Usel . oa. 0
Pri. 118V, Sees. 320-0-320V. @ 150 s2 95
Ma. 5v. @ 2 Amos 6.3V. @ 3 Amps. .. g
pPri. 115 or 230V, Secs. 450-.0-350 @ 35 95
250 Ma.5v. @ 3 Amps. 6.3V. @ B Amps 0
Write for quantity prices

FILAMENT TRANSFORMERS

Prim. 118V. 60 cy. Sec. 6.3v. @ 20 s3 50
Amps, H-4157 5 W-47 xDJ": eo.o €A 0
Primary 110V. 60 cy. Sec.

@ 10 Amps, Ins, 10,000 V. suull size. §3 95

2 'or! ;.1 SO0........ Pr2ensoogs Bach
Pri. S V. or 230 V. 60 cy. sec. 6.3 v.
@ 5 AmDS . . ... sl 50

Primary 110 volts &0 cycle.

Secondary
2 V. 10 Amps. 10.000 V. insulation. sa 95
Suitable for pair of 866 tubes. . ... ... [

CHOKE—FULLY CASED
10 HENRY BO M) (unshielded) .. ........-- 90¢
& HENRY 150 ™!
3 HENRY @

i
6 HENRY 600 M

BRAND NEW OII. COND!NSERS

2 MFD 640 VDC .80 | 4 MFD 1500 VDC 1.88
3MFD 800 VYDC .60 | 1 MED 2u0y VDC .BS
A MFD aon VDC (7S | 2 MFOD 2000 VDC 1.50
S MFD g00 VDC .80 4 MFD 2000 Vii' 3.50
6 MFD duo VDC (85 | 6 MED 2000 V¢ 4.95
8 MFD doo Ve .95 8 MFD 2000 VDC 5.95
10 MFD 600 VDC 1.18 | 2 MFD 2500 VDC 2.50
12 MFD don VD 1.50 1 MFD oo Ve 1,88
3%8 (24 MFD) 2 MFD 3000 YhC 3.50
G VDG, ..., 2.50 4 MFD Boon YDC 6.
1 MFD 1000 VDC .60 1 MFD
2 mFD (000 VDC 88 | 2 MFD
4 MFD 1000 VDC 1.3 3 MED
8 MFD 1000 VDC 195 | 1 MFD
10 MFD 1000 VDC 2.50 | -3 MED
12 MFD 10UU VDC 2.95 D] .
1S MFD 1000 VIIC 3.50 | g2 mFD 15,00 ‘s
1 MFO 1200 YDC .45 1 MFD 25 000 ” 49.50
1 MFD 1500 vii¢ .75 | 10 mFD Al 9
2 MFD 1500 VDC 1.10 | 13 MFD 430 AC. 2.50

REDMOND BLOWER
110V. 60 cyc. JAmp 1600 Rpm, 33/4 51 95
L]

8lower h:

2 Oor $18.00
Allied Retay 110 V, AC. DPST ... ..ea. 31-35
Allied 110V. AC 4PDT 10 amp sz 50
CONRACES . 4 - . il aceeen ea. g
Clare Telephone Type 11,300 ohm el 33 95
OPDT cont, 10 amp 125V, Sens, 4MA  ea.
Hermetically Sealed Relay Goll 110V AC s‘ 50
60 cy SPDY Contacts $ Amps. ..., .. ea.

Sigma Sens. Plug-in M. 5. 16 000 ohms s] 95
1 mil. «1 pole SPDT. + 2 pole SPST. ea. .
6 VoIt DC DPDT H.S. .. vvvanrres B, ssc

12 Voit DPDT DC Mela; gI|35
G.E. Plug in Relay S prnnq 10,000 nhm 32 50
coil 1 mil. SPDT. ... ............

G.E. Relay control, connml uooo ohm s] Io
selay, sensitivity 2 mils 10 tor $9.25. ea

SIGMA SF relay—16.000 nl!ln dual BOOO sa 95
ohm. SPODT S00 Micro sens 0

MINIATURE MICROAMMETER

112" Square 0-100 Micro, Sullably for grid dip-

RELAYS

per field stréngth, S meter 5
AIAISGAlN AT . . i veer @A .
11" quare.

O+1 Mil, .. icicear et e ea. 52-95

PANEL METERS
G.E.. WESTINGHDUSE. W.E.. SIMPSON. etc.
2" METERS 0.10 mil OC _.... 3.95%
0.50 Micro (0.5
seale) . nc0 oty
0.800 Micro DC. . -3

0-100 MiI DC

0-150 Mil DC.
0-12 Volts AC
0-30 Voits DC. .
0-500 Volts DC ... 4.
0-800 Volts DC.

0-25 Amps DC
18-36 Voits DC

450
R e 0.2.5 KV DC. s.
035 KV DC s

3" METERS ©-3 KV DC ‘80

0 Micro .. .... Running Time Meter,

0-5
0-1 mil DC

(0-312 KV scale}.3.95

MISCELLANEQUS SPECIALS

SPERT! VACUUM SWITCH..CYS24163 RePlace.
ment in Antenna Unit ART13.

NEW, BOXED . .
N.E. 5] NEON LAMPS, Box of 10.. ... ea. $1.00
36 OHM SO Watt Globar Non-Ind.Res. ...60¢c €&

0.9, 999 9 hrs, IIDV
&0 9.5

3.12 MMF Erie Coramic Trimmers..... ... 21¢
Replacement 6’ phone cord for Standard
Headsets
UTC DUNCER TRANS.
Sec. 125,000 ohm. Id 590
or phone patch—2 for $1.00....-..... ea.
CUTLER-HAMMER roGGL: SWITCH
SPOT (5TaxD) 4 for $1
Write for quantity wlcu on all :peclal “items

AII malchandlse sold onalf 10 dly money back guarantee bms

n-n. Ordor s:l 00—25% -vnn Order—F.0.0. New Vnrl

"PEAK

ELECTRONICS COMPANYI
I“W Broadway, New York 7, N. Y., WO- 2-5439J

—— — — — ——— ——— ———— —
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Full details on the *“Powerotor’” will
be supplied by the manufacturer on
request,

DUMMY LOAD

Barker & Williemson, Inc., Bristol,
Penna, has announced the availability
of a versatile dummy load device which
has been especially designed for off-air
transmitter tests by labs. in the ham
shack. or service shops.

The unit, tradenamed the “Match-
master,” consists of a dummy load with

direct-reading r.f. wattmeter and stand-
ing-wave-ratio bridge. It is suitable for
applications where adjustment of radio
transmitter power output must be
checked before going on the air as well
as other uscs.

The device is housed in a gray-
finished cabinet measuring 6” x 8" x 8”.

DIAGRAMS FOR OLD SETS

Supreme Publicutions, 1760 Balsam
Road, Highland Park, Ill. has an-
nounced that it is now able to supply
diagrams and service data on radio re-
ceivers going as far back as 1927.

This information is currently avail-
able in two forms-—as bound copies
covering specific years or as individual
schematics at 40 cents each. The years
covered are 1926 through 1948 with
newer set schematics also available if
required.

A 48-page “Master Index” which
lists all available radio and TV ma-
terial can be obtained from the publish-
er for 235 cents.

NEW HEATH SCOPE
Heuth Compuny, Benton Harbor,
Michigan has added the Model OR-1

five-inch d.c. oscilloscope to its line of
assemble-it-yourself test instruments.

The circuit features identical d.c.-
coupled vertical and horizontal ampli-

www americanradiohistorv. com

fiers, a 5ADP2 flat-face cathode-ray
tuhe, and edge-lighted graticule. The
transformer-operated power supply
employs silicon diodes in full-wave
voltage doubler circuits for “B+" and
bias supplies. Critical voltages are
regulated by gas-filled VR tubes. Both
vertical and horizontal channcls fea-
ture d.c. to 200,000 ¢ps bandwidth (1
db point) and a sensitivity of .1 volt
peak-to-peak/cm. (uncalibrated).

The scope is suitable for use as a
read-out indicator in computer appli-
cations, in industrial testing, audio de-
velopment work, and general utility
usage. Normal frequency coverage is
from 5 to 50,000 cps in four overlap-
ping ranges.

TRANSISTOR TRANSFORMERS

Microtran Company. Inc., 143 E.
Mineola Ave.. Valley Stream. N. Y. has
added five new microminiature transis-
tor transformers to its catalogue line.

The new units are available in open
frame construction with standard chan-
nel or plug-in tah mounting channel.
The transformers measurce less than 2
cubic inch and weigh approximately
#uths of an ounce. Impedance ranges
are designed to meet the requirements
of many new transistors.

A 24-page catalogue carrying speci-
fications on these new transformers is
available on request.

MICROMINIATURE RELAY
Kurman Electric Company. 191 New-

el Street, Brooklyn 22, New York has
recently introduced a new microminia-
ture relay as its Model KX.

The new unit measures 4" wide x .8”
long x .875"” high. Operating tempera-

ture range is from —65 degrees C to
+125 degrees C. Sensitivity is 200-250
milliwatts. The new model is offered in
three different header combinations.
The relay will withstand shock tests of
50 G’s; vibration frequency of 20 to
2000 cps at 20 G's. Coil resistance is up
to 10,000 ohms maximum and contact
resistance is .020 ohm maximum.

Detailed information and prices will
he supplied by the manufacturer on
request.

TRANSISTOR CONVERTERS

Freed Truansformer Compuny, Inc.,
1773 Weirfield St., Brooklyn 27, N. Y.
is now offering a complete line of static
d.c.-to-d.c. transistor converters as
stock items.

The new units are designed and con-
structed for quiet, maintenance-free
operation and long-life service. They

ELECTRONICS WORLD
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feature high power-to-weight ratio and
arc-free operation. They are available
with from 6 to 26 volt battery input
with output voltages ranging from 150
to 600 volts d.c.

Further information on this new line,
as well as details on custom units the
company is prepared to design, is avail-
able from the manufacturer dircct.

PHILCO TUBE TESTER

The Accessory Division of Philco
Corporation, Philadelphia, Pa. has just
released a new
tube tester which
has been desig-
nated the Model
9200.

The new in-
strument tests
cathode emission,
checks for shorts
and leakage he-
tween  elements,
shorts and leak-
age in cathodes, and continuity in the
heater circuit as well as of internal
connection between base pins.

Each section of multi-purpose and
multiple-section tubes is tested indi-
vidually.

The roll chart covers all tubes
commonly encountered in today’s elec-
tronic equipment-—-including 1959 pro-
duction. Numerous additional seldom-
used tubes are covered in a supplement

including many foreign types now
appearing in the U.S.

New roll charts will be prepared

= T

1959
RADIO
DIAGRAMS

wtnd Boreeciny

2

x i GETTEAS

anto sets,)
inchuded,

el SALE R

d
—NEW MANUAL i

Be prepared to repair
quickly all new 1959 radio
sets. ITn this big volume you

have easy-to-use, large sche-
matics, needed alignment
data, printed circuijts Views,
parts lists, voltage values.
information on transistors,
hints, loeation of trimmers,
and dial stringing, for almost
every 1959 radio. Includes
auto radios, stereo, portables,
and all types and makes of
ome sets. Giant in
size, 816 x 11”; man- 50
ual style, sturdy $2__‘
binding. Price, only l

|| Pleo SUPREME19 5!

Now vou cun henefit and save money with Supreme
mnazing scoop of 1859, This one giant volume hax alt
the ~erviee data you need on all recent radio sets. A
full year of models of g1l popular makes, home and
portable radios, sterco, combinations, all
The full priee for this mammoth 1959

manual is only $2.50, nothing clse to buy for a whole
{ Year. Other popular Supreme radio service volumes

for previous years (mostly at $2) are deseribed he-
| low, Separate TV manuals are listed at right.

SUPREME RADIO MANUALS FOR PREVIOUS YEARS

U~ Supreme manuals to repair all radios faster,
vaxiery save time and make more money. lHere is
your lowest-priced serviee data.
from 1926-38 to 1959 maodels, in 18 volumes, Used by
174000 shrewd servicemen.
each, see coupon. Average volume 190 Iarge pages,
8% x 11 inches. Quality printing, easy to use, manual-
style binding, Amazing values. Be wise, use these
manuals to get all needed dia-
grams, voltages, alignment
faets, and serviee hints, at the
smallest cost. See your jobher
or send no-risk trial coupon.—

periodically and will be available at
nominal cost from the firm's distribu-
tors.

CITIZENS BAND GEAR

Electronics  Design  Compony, 400
East Cornell, Enid, Oklahoma has an-
nounced production of a new and com-
pact two-way radio unit for the Citi-
zens Band and the CAP Band.

The EDCO Model 100 measures 117 |
wide, 10" deep, and 11” high, including |
handle, and wcighs 15 pounds. It is
being offered with either a.c. power
supply or 6/12 volt and 117-volt power,
as required by the user. Power output
is 5 to 6 watts and output impedance is
50 ohms nominal. Either dynamic or
carhon microphone may be used. The
unit is supplied without microphone or
antenna but comes with crystal and
one a.c. and one d.c. power cable. The |
receiver and transmitter sections each
employ seven tubes.

A data sheet on this new equipment
is available from the company. Write |
the firm at P.O. Box 401 for further de-
tails and prices.

100-WATT TRANSLATOR

Adler Electronics, Inc., One LeFevre
Lane, New Rochelle, N. Y. is now offer-
ing a new 100-watt TV translator for
u.h.f. service.

The Type RA-T is intended for use by
those communities for which the stand-
ard 10-watt units are inadequate. The
translator provides 100 watts peak

(Continued on puge 152)

' ACRYLIC SPRAY

IF YOU PRIZE iT...KRYLON-IZE iT!

Completely seals electronic
parts with no delay

CRYSTAL-CLEAR

Radio, TV and hi-fi equipment need Krylon
Crystal-Clear, the protective coating with
high diclectric strength and weatherproof
qualities that seal the surface indefinitely.

« Prevents corona in high voltage section

» Keeps lead-in connections tight

» Prevents rusting and pitting of antenna

» Goes on in seconds—DRIES IN MINUTES

At your favorite radio-TV repair shop.

Use Krylon Spray Paints (22 colors) for
quick, easy, professional touch-up jobs

IF YOU PRIZE IT... KRYLON-IZE IT!

9 Radio Manual

Covers all years,

Most volumes only $2

data at lowest prices. .
only §3 each are umazing bargains and defy
competition.
whole year of models, using original factory
material. Include giant double-spread circuits
and blueprints,
forms, voltage charts, factory revisions. and
helpful service hints. Select volumes from list

SUPREME TELEVISION SERIES

Here is8 your complete source of TV service
Supreme manuals at

Iach annnal manual covers a

alignment procedure, wave-

below and send
—to-rigk coupon.

1959 TV Manual, $3
1958 TV Mannal, $3
1957 Early TV, §3
1957 Late TV, $3
1956 TV Muanual, $3
1955 Early TV. §3
= 1955 Late Tv, §3

e, 1954 TV Manual, $3
Television | 1953 TV Manual, §3
Sorramng [nformotion

Most - Often « Newdod

1952 TV Manual, §3
1951 TV Manual, $3
1949 TV Manual, §3
1948 TV Manual, $3

L T LY T T TY T LT PY T Pty

NO-RISK TRIAL

ORDER COUPON

[] 1859 Radio Manual, $2.50

me Pu Za/fca tions

Sold by All Leading Parts Jobbers

May, 1959

TELEVISION SERVICING COURSE

g
Let this new course help you in TV servieing. Amazing 1955 Radio Manual.
bargain, complete only $3, full price for all lessons g " ClAS0
Giant in size, mammoth in [m]
200,00 correspondence eou (]
fanlts. eircuits, adjustments,
alignment  facts, antenna pr
' shooting, how 10 use test equipment, fault-find-
L ing hints, plcture analysis. Special, only. ...,

seope, toPles just llke a
rse.  Lessons on pleture
short-cuts, UHF, hints
oblems, trouble-

1958 Radio Diagrams, $2.50
1957 Radio Manyal, §

These annual
RADIO voiumes
sPecially priced

1954
1953 |
1952 |
1951
1950
1949
1948

atonly %3
each. .. 2—"
1947

=) 0|
o

o |
[m] THIS GROUP |
o l‘ ONLY |
0 1946

O |
a |
a

O

n

'3

5 (] * e

1926-1938 Manual, $2.50 |
Radio & TV Master {NDEX, 25¢

www.americanradiohistorv.com

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL.

MOST.OFTEN.NEEDED 1
Radio mannals at left.
1956 Radio Diagrams, Sggg l O New 1959 Telovision Servicing Manual, only. . .$3.

goocooo

Name:

D AdDress: vovevnniiinnass ftsstesascaanens 00000000

Rush today TV manuals checked below and
Satisfaction guaranteed.

1958 Television Manual. $3. (J Early 1957 TV, $3.
Additional 1957 TV, $3. ([J 1956 TV Manual, $3.
Early 1985 TV, $2a. O additional 1955 TV, $3.
1954 Tv, $3. (0 1953 Tv, $3. ([0 1952 TV, %$3.
1951 Television Manual, $3. 0O 1949 TV, $3.
1948 Tv, $3. ({0 1957-58 RCA TV Manual, $1.50
New Teloviaion Servicing Course, complete . . . . . $3.

OTI am enclosing 8.......... Send postpaid.
O Send C.0.D. 1 am encloslng $..,... deposit.
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Ad vance

two B Mfd. 600 V

BUYS

110 VAC
PDT, Ward
Leonard ....... $3.28
5 PST hvy dty
Dunco ... ....ut 4.15
10.50

12 #DT Dunco.
6 VDC, P&B,

OPST i
12 VDC DPDT Plus
lo amp contact 1.

RELAYS . . . BUYS

POWER SUPPLY
KIT BARGAIN!

Primary IISV §0 Cy, Sec,, 400.0-400 V. @ 200
Y @ 4 Amp., S VCT
mounting plul 8 My zoo Ma chokes and s-, 50
oil condensers Kt
DOC Power Supply Kit 24 VDC=2 amp output.

@ 2 Amp std

.$3.98

SIGMA 41F,
24VACOr 6VDC $1.49
w/tsfmr for

16.000-0hm plate
pull-in @ 14 Ma. 1A
1¢ contacts.$3.95

visual power output when driven by
the 10-watt unit, opecrates on any
u.h.f. channel (14 through 83). and
provides correct drive impedance and
low input v.sw.r. All critical circuits
are metered. The translator is designed
for both black-and-white and color
transmissions.

A 12-page brochure describing this
and other units in the company's line
of translators will be forwarded on
request.

for the camera fan...an

INTERESTING, INFORMATIVE
ZIFF-DAVIS PHOTO ANNUAL
YOU'RE SURE TO ENJOY!

COLOR

ANNUAL

now on Sale

&
LARGE ‘TOCK AC, DC RELAYS

NEW PRECISION V.O.M.
*xkrkxkxSolenoids xxxkxxkx

Precision Apparatus Compuny, Inc..

115V 60 Cyc cont. duty. 18 Lb_ pull . . . cach $5.50
24v & 238V YoRENT IN_STOCK:? I‘?]'?r: 134"\Ih itl(:(‘t Glendale 27, Long OI"y $1-25
STEPPING RELAYS el 15 GE
Resettable type. 3 deck, 10 McELROY now offerin everywhere
pos, 24 VDC. . . .. ea. $8.95 g a
2 aeck. a4 poi o revet | TAPE PULLER new version of i (el (0D (AT S §
S deck. 23 pos. No reset 1isv its Model 120 v opn ar uoyrﬂp_”x 50 (i.'() ANNEAL
16 deck. 22 Pos 33380 | Ac-oc... $8.95 1ts Mode | UeP one af The ontstanding phatographic achicvements of
CHOKES Signal Corps o.m. for applica- the xear! Over 172 pages—inehuling the year's hest
FULLY CASED Egarphones tions in industry color ~hats, purtfudios of leading prus equipment and
6 hy, 100 Ma..$1.09 Hi-Impedance Dual lat i PSA aceessaries review, a hie International Portfolio.
: :‘.: 283 :,".: i':g ::::n‘::\u E‘".';'E,'S"u.".’é &y 0_' AQUOIRICISS yon't miss the exeiting 1950 COLOR ANNUAL!
G Wy, 150 Ma.. 2.19 Sterrific Value ¢y g technical schools,
Hy, 300 Ma B.35 Per Set ..

22 hy, 2 tor $3. zs
wxxnkk Transformers xxxxxx

and service shops.
Newly incorpo-

ALL WITH 110 VOLT PRIMARY rated into the
©3g Ampo) 3‘::::::::’ 33 Model 120 is a

2 Amp.. 1.13
33V % Amp.l 1120

1%2 INCH DUAL FREQUENCY METERI

chrome-mirrored
scale plate which

makes possible high

(O Gl S, D O s‘-;’ 95 accuracy readings by eliminating par-
i : allax. Also new is the d.c. polarity re-
SCOOP! RG-8/U CO-AX CABLE versing switch whereby the number of
B P S armi O th "maie and remale ranges is increased from 44 to 59. The
connectors. SOt €OibS. ..ot os $2.45 ea } a.c. and db frequency response has
OIL CONDENSER BARGAINS been widened so that it is now flat

|sPeciAL!! 3x8 mid 500 VOC. .. ....... $2.95 from 15 to 100,000 cps +=1 db.
2 Mfd 600 VDC .48 a8 Mfd 1500 VDT $2.9% .
4 Mid 800 VDC .75 | 10 Mtd 1500 VDG 3.7% Other features of the instrument arc
SEC YR 8| dgEalesvec 2w ) U e raier voraton. For
302 fevee sa | jmazetyse 1 Eiiete shecs on this v.om., write di
1 wrg 1§30 voc :go 2 mid zuog vos ::;: complete specs on this v.o.m., write di-
2 Mrd 1000 VBE 1128 { Maid 8000 voE 3.98 rect to the manufacturer.
a8 M 000 VDC 1.60 1 mfd 7500 VD 8.95
joMid 1000 VBE 338 | 1 Mid 12300 voC 2430
2 mfd 1500 vDc_1.75 | 2 M1d 12300 vDC 332.50 NEW WESTON PANEL UNITS F R E E

Weston Instruments, division of
Daystom. Incorporated, Newark, N. J.
introduced several new and improved
models of its pancl instruments at the
IR Convention in New York.

“G. E. 15 MINUTES TO STEREO”
vnth each GC-7 Cartndge

)
relay {trips
at less than 2 MA), high impedance choke, bi.
metal strip, neon pilot and many useful parts. The
sensitive relay alone is worth much more than the

‘:r'::'e l::v 51-10 Each i0 lors 15

SPECIAL! PANEL METERS

T = The newest units include a.c. and
" { ] meler - n
(B T = rea. meter $9.50 | d.c. models in the 212" to 7" class and
o.foo‘n;ae".'.,‘"“,,_.,, 33303:;2":‘.::1%;_:2 teature “Cormag mechanism for posi-
O eTens 0:209 Microamps 5.3 tive shielding from external magnetic
oA ma L s.2s | o : fields. In addition, the new instru-
0.3 R 935 o1 g
[« . .
S 2ot aicrs, rub: 9 =
o Sr mat. . 2.5 0% D 3ae
0-300 VAC ..... 3.25 H ey
—-10.0 to + 9- S5
'S
(weston) ... . 4.50 6.50 .
%3%""": o -;;u;;lhm e GC-7 Golden Classic
22275 craampe. soll lindicator 1Ll 878 Stereo Cartridge
115 V. 60 Cyc. SELENIU i il Di Stvlus
SELSYNS RUT':;"IENG FULLRﬂ/::\.rF:':lu DGE with .7 mil amond y
Migh forque. 30-36 VAC input, No €.0.D.s Cash Price $23.75
tllelul ay an- METER 2-1-2:m\;::c asuzlr;-;l.
tars. eter " 0.0990.9 nrs.. praRame L8119 NORMAN ELECTRONIC SUPPLY (0., Inc.
$5.95 110 v, 60 cyc. Siov ..si.20 402 Wall
“Sioso era| 99,50 L e e Joplin. Missouri
Special on . . . POWER SUPPLIES!| | ments provide longer scale lengths,
i:“"."_’o'.j.:;o'\}‘::‘é’,’ ';:‘i::.)% ;ﬂl:&‘o;:gio:” :i.;“}: shadow-free scale illumination, inter-
wa: 54 s s \\", “'e Amps: :’_23 e changeable components, and accuracy
B v mps; 11— I
AmBs: 40V G 50 MA Amps: 10 HY choke @ ranging from =.5 per cent to =2 )
?RJHy Chol\?ﬁu 300!\: :i‘: ';;:d 1500 V Cap. er-cent. PR EPABE FOR A GUOD JOB-
4 18 Wid"sgo V'cas. P - : : BROADCAST ENGINEER
<+ $21.95 2 o368 923,95 The unit shown in the photograph is RADIO SERVICING  AUTOMATION

the Model 1741, a 412" d.c. panel in-

*hkkkk GR-VARIACS *hxx

i e '’ i i ERVICING
110 220 AC «n 0:270 Vv AC 2 Amps. NEW. Fully strument in the “Crown’' series. This TELEVISION S
. ., Di LG 5 . en A q ] E—COLOR
e s Oorok Sien® Tt tine Corg '"9'5 unit is representative of the line BLACK & WHIT
Qriginal CtAs. ... .,

both in over-all design and general
construction,

For full details on this and other
meters in the company's new line,
write the manufacturer direct. —30-

APPROVED FOR YETERANS AND SURVIVORS
OF VETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE. BALTIMORE 17. MD

Min. Order $3.00=28% with Order F.0.B. Néw York
10 OAY GUAR. PRICE OF MDSE. ONLY

Ad vance .E lectronics

i Wait Broadway = New York T, WL ¥, = REchor 20270

152 ELECTRONICS WORLD
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Hi-Fi Test Report

(Continued from page 593

resonance effect could have heen de-
signed out of the pickup. but in doing
this the manufacturer feels that the
quality of reproduction in the rest of
the audio spectrum would deteriorate.
Since most current stereo records do
not go much beyond 10.000 ecps. this
resonance does not have much cffect.
Onc thing that it does do is that it em-
phasizes record scratch noise. OQur tests
were made using a 33.000-ohm load
and, although the manufacturer recoms-
mends a load resistance from 27.000 to
47.000 ohms. we believe that the best
operation is with the lower figure. At
this value the response of this cartridge
can probably be within =2 db from 30
to 15,000 cps.

The outputs from both channcls
were within 1 db of each other. Channcl
separation is about the highest that we
have run across to date, being 24.5 db
at 1000 cps. The output of 88 mwv. per
channel is as high as any we have
checked. These figures were taken
with 5 grams stvlus pressure on a disc
having a recorded velocity of 5 em.-per-
sece.

The hum was found to be about the
same as other cartridges we have
tested with our particular turntable
and gencral set up.

With the high-frequency tone control
cutting the highs down slightly, we
found this cartridge pleasant to listen
to and clean. It is available at a cost
of $%29.85, audiophile net. —30—

HI-PLAINS HAMFEST

HIS vear’s Hi-Plains Amateur Radio

Chehy Hamfest has heen set for Sunday
May 171h i the Aunditorinn in Plains,
Kansas. All hams and SWL's are invited
to attend.

The regisiration fee IS $1.50 and no
pre-ve gistrat is requived, If you are
in the neighborhood—drop in,

This is the Tenth Annual Hamfest
sponsored by the gronp and, as i
ts, many valuable priz
those attending the affair.

$500 per month ?

mobile
radio is
bursting at
the seams

105-8
MICROMETER FREQUENCY METER

Heterodyne type. meosures
neorby transmitters 100 KC
to 175 MC {to 3000 MC
by measuring multiplier

stages of crystal-con
trolled transmitters),
Price $220.00 net,

Sand for fres booklel fell
img haw you con sarn money
in mobile.radle mainfenanca,

LAMPKIN LABORATORIES, INC.
MFM Division
BRADENTOM, FLORIDA

from mobile-radio

maintenance!

LAMPKIN

test equipment is preferred
by most mobile engineers! net.

That's a conservative income

ment needs
regular, care-
ful maintenance

205-A FM MODULATION METER

Measures peok deviation, plus
or minus, on 0-12.5 or 0-25.0
KC scoles. Tunable 25-500
MC in one band. Small,
regged. Price $240.00

LAMPKIN LABORATORIES, INC,
MFM Division, Brodenton, Florida

At no obligation to me, please send

[ Free booklet [] Dato on Lompkin meters.
Nome. = —_— —

Address
City

___State

Mobiler Radio Equipt.—Recond.—Mfd. by Link
(Mobile literature available on request.)
MODEL 2210
152-162 MC

FM MOBILE TRANS.

Trans. mods
fied in  ac

cordanc
\chnéh" Ia!:l!
or
£¢ meg. I & REC.—§ VOLTS
won Complete with
antenna,  cahles,

S cantrol  head,
Ve mike & erystals
= ground to  your
shecitic freduen-

ab 5SS i

eially briced
MODEL 2210—12V. nperation........... %162.50

MODEL 2365 FM MOBILE TRANS. & REC.
AN nmu eI 20-10 9r 0.0 Me. 5119.50

.%149.%50

MODEL 2365—-! 2V uu.-r.lll-m .........

MODEL FMTR 30.50 MC
FM MOBILE TRANS. & REC.—6 VOLTS

Unit complete with Peak Modulatlon cnnlml ln il
ke, antenia, cibles & crystals ground

Answer to Puzzle
appearing on page 119

May. 1959

e wour speetlte frevuete® . Lo ooa oy '
MODEL FMTR 12V, ODUFALI . oo vv v a s s s sus as
SPECIAL! Link 30.50MC Receiver SPECIAL!

152-174 MC Receiver
Above reccivers orystal contral complete with crys-
tals. chntrol head, cable & opeaker. To your fre-
auened. Commereial-aype.  Reconddinied.
6V—3$89.50 12v—-3%78.50

SPECIAL! RCA Factory Sealed
GARAGE DOOR RADIO CONTROL SYSTEM

t'rasral controlled frea. Me.  Chalee
of lo e K congisty of
niversal operation

5.00

ove system. Can also
Limited quantity . $13. 50

range 2
frequencies. "
Cables, Antenna.
I'hln-lh-\ahln- value—

Trans.. &5
6 oor 12 V.
worth &125
Additional Trans. f. LTt
adabted For arany other naes,

SPECIAL! 17 ies. of

RADIO PARTS. A give-away .'A5‘°r'l.‘d s1'59

BC-221 FREQUENGY METER
Like  new, I
check points h\ o
With eraNial & tutie 0600000008000
MODULATED-TYPE . . ... ... ,........ $139.50
MODULATED-TYPE w ) th AC Power Supply .$159.50

with o erestal

. ‘?oml-l-u sg .50

Incluge 25%5 deposit with order—balance COD, S$O¢
hand| ng charge on all orders unucr $5.00. Al
shipments FOB our warchouse,

PLATT ELECTRONICS CORP.

20 Murray St., N, Y. 7, N. Y., COrtlandt 7-257S
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PUT YOUR
OSCILLOSCOPE
TO WORK!

Learn to use the handiest
service instrument of all!

Dust aft that oseilloscope
af yours! "ut it o work
fully on the dozens ol jabs
it can do better than ans
other service instrument

Iandle jobs fwire s tase
— —and lal~ more |nxﬂmhl\'

This big baok, MODERN
ONCILLuSCOt Es AXND
THEIR USES shows
how . . . ina way vou ean
really  understand.  Plearly
and simply, it eaplains ex-
ety where and how to se
your “seope onoall types ot
AM. FM and TV serviee

R from  troubleshaating
Iu el realigning and every-
thing in betwech  Na taney
theary. Yan quickly learn
hiow ta make cannections ., how la

adjust eircuit eomponent~; how

sel the vontrots: and how o oan-
alyze patterns fast and rizht! New seetim even
covers quantitalive  measurements —the  slickest
method of loeating many enlor TV trouhles amd
aligrring sets properly  Book has 324 pages and
370 clear pictures inelwding many pattern phatus,

[~——=- PRACTICE 10 DAYS FREE! -———

| Dept. RN-59, RINEMART & CO.. Inc. |
| 232 Modison Ave., New York 16, N. Y, I
Send MODERN oxclLLOSCoTLS  AND CTHLIR

tNES for 1o day FREE LA AMINATION 1f 1 - |
P R hook, 1w then vl vou 86 e plas |
|

|

]

-

' s T ey
it I

age in full payien 10 no 1Towall oturn book
postpaid and owe yYou nothimg  (RAMVLD Semd a0 S
with order and we pay postage, Sae Folurn aivalege )

Adldress LLooo0 0 Ll
Uiy, Aome, Nlare oo

OLTSIOE U & l.—Cash with arder.
Menre y luek '1 bouk 15 retirne

I'rice S‘ 60, |

|
I
I
I Name
|
|
|
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O OTHERS—Cartons and Stackers always in stock—
Order or Write

4X150A TUBES—Tested—Guaranteed! $7.00 Each

28 V AC or DC BLOWER for $X150.A. (hu."lunll
oot of Eauipt.... o $1.

REACTOR-CHOKE- -

F. (1 R0 AP h.l.

Lo- Resistance— 85" " x 63 7. Completely
Enclosed. Ornig. Cost ‘\mm.x 525 00 lirand New
Raytheon . ....ccocvinnonianininanennenars A
TUBE TESTER. D_\‘numir .\Iulunl ronductance
Type. Checks radio. TV & speclal nurhose ypes.
Cheeks nolse, shorts, ete.  Operates from 115 VAC
l-hnn manual

@ 80 UNeles. WIth origlnal tone
and instruetion 1n original_metal
Mfd, by Ilekok & others.  Type TTeA,
gom!: Lab—Checked aqut 0K .. oo.oLLL

24 YOLT/I AMP. TRANSFORMER. [I'ri: 113
VAC (@ 40 CPS Nee: 24 Valts @ 1 Amp. Special
Price only ..o e $1.00
6 FOOT HEAVV DUTV LINE CORD W/PLUG.
Buy a quantily of these.  Always handy. I.'ocseaa:;

I

TRIPLETY 0 to 300 VAC VOLTMETER. Fxcel
Ient for checking nnduerrial 2o VA lines. ete
large 17 Jlla .nnphu- wfhunlv\ar- Brand new
In original Triplett earton . $4.95
TRIPLETY MODEL 436 -0 to 150 YV \(‘ 4" Sy
Moeter—New /artoned ... ..$4.95
SIGNAL GENERATOR & POWER ME1ER
tieneral  Purpose Model  TR-35/A1%  Fredoeney
tange of Generator is X500 to 8500, Peak 1ower
output i< 3 to 68 dir. €W gutbut power fromm O
to 68 db. 1'sed, in guad condition, Price..$45.00
HAMMARLUND SUPER-PRD POWER TRANS-
FORMER. Manufactured by (hirago Transformer
{'o. Reaytlful heavy-duty construction. Hermetd
cally ~ealed. I'ri 115 or 230 Volts @& 60 ¢'1°8. Nee

435-0-435 © 180 Ma. .MM
(Bias fab: 315 Valts @ 11 May
Filament Sccondafies: (10 6.3 Volt @ 7 Ambs.

(2} 5.0 Valis @ 2 Amps,
4 S0 Valts @ 3 Ampe

SUPER.PRO CHOKE TO MATCH M Hy, w
D SY0» caococooooonaaconnnac L.....82.50

BARRY fegngues

2 Broadway, WAlker 5- 7000, New York 12, N, Y,
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Profit and Growth

(Continued from page 48)

sale of tubes and parts used in per-
forming service in the home. However,
the sale of time should not be confused
with the sale of repair products. A
service business performs a dual func-
tion. First, it sells time, knowledge,
and skill. These should be priced at a
icvel that will provide competitive
wages for the person who performs the
service, plus all of the costs involved
in making that service available.

Second, a service operation is a re-
tail business engaged in the sale of
tubes, parts, and supplies used in serv-
ice. The sale of time must be analyzed
and priced as an entity separate and
apart from the sale of the products
used in performing the service. The
gross profit realized from the sale of
these elements of service is badly
needed to help to pay the operating
costs of the service business as a re-
tail store.

Recent surveys of small service busi-
nesses indicate that one-man shops
now average only six calls per day on
an annual basis. On the basis of avail-
able figures, the average small dealer
who charges $5.00 per call for home
service realizes an average of $180.00
per week from the sale of his time.
This income, plus the gross profit from
the sale of replacement tubes and
parts, plus the profit on new equip-
ment the dealer may handle, will sup-
port a small business operation. It will
not, however, provide the surplus
needed for growth.

Unfortunately, the average small
dealer does not charge $5.00 for home
service calls. The average seems to be
close to $3.50 per call. Because of these
substandard charges, these dealers are
depriving themselves of the income
they are justly entitled to for the serv-
ices they perform.

Many dealers insist they cannot raise
their service charges and stay in busi-
ness. They claim they would lose all
their customers if they increased their
home-call fees. Experience has proven,
however, that this is not a fact. Those
dealers who finally whipped their own
mental blocks on adequate pricing for
their time found that it improved their
businesses. both financially and psy-
chologically. When the increased in-
come pulled them back from the rim of
financial disaster, they found their own
improved mental outlook was mirrored
in better customer relations.

The electronic service industry has
a big job to do in indoctrinating the
public that it must pay adequate labor
charges to get honest, competent, coffi-
cient service on electronic devices.
Every individual dealer must assume
his share of this responsibility by es-
tablishing time charges that are com-
mensurate with his cost of doing
business and that will pay him an
income comparable to that of other
men who operate successful independ-
ent businesses.

www.americanradiohistorv.com

IT'S QUALITY for STERED
QUAL-KITS are EASIEST?

oM I‘LI;:1 E 36 Watt ETLill'O 2

’ buse lichls coptroln. b
cont! rodr .a!uh rumble
Mudol STA-36 lmnk:r m,..u tch, 6 du:l

.eA

\ﬁ#ﬁ @Wﬂ;jf

| IDEAL SECOND AMPLIFIER
24 WATT STEREO AMPLIFIER | For stereo-- 12 wall Wdlllmsonzlzvl’!;

complete 2 amps and 2 preamps Model 2200

Model S'l 4 39 95 MED[L 2000 12 WATT AMP
and Preamp 28.50
Made) lllgll :Mo”-f» Wfl!l 3088 85 | Radios Cpl./Tubes & Cabinet

Mode| 250—Supechet, AC-DC 16.45
mg::: o f,','{', Tuner... 2550 | Model 350—2 bana. BC & SW 1975

J syeen Fi

WRITE FOR gHEE
tATnLDGI 0% Fed. tax mchuidedruall pricvs, Caver & legropticonl.

QUALITY-ELECTRONICS

319 Church 51 DeptEE), Mew York 13, M. ¥

NOW AVAILABLE

BUILD-IT-YOURSELF KITS for the NEW
27 me CITIZEN'S BAND TRANSCEIVER

See MARCH RADIO TV NEWS pg 49 for details

OELYXE KIT of all parts, tubes, chassis, etc, ... 34.95

SUPER DELUXE MOBDEL for operation
from12v.DC 39.95

Either Model wired-tested ready for use, fabor . 19.95

SPECIAL MODEL for portable operation, powered
from self contained rechargeable cell, wired 58,95

DELUXE type battery charger. will recharge many
types of cells/batteries, wired/ready to use . 8.95

HEAVY DUTY vibrator power supply. 12 volt input.
150 & 250 voits output at 160 ma, super value 14.95

ESSCO—NEW YORK 58 walker St., NYC 13, N, Y,

9% MAIL ORDER HI-FI ™

You can now purchase all your H{i-Fi from one
reliable source and be assured of perfect delivery.
Carston makes delivery from NY stock on most
Hi-Fi, Recorders and Tape within 24 hours. SEND
US A LIST OF YOUR HI-FI RENDUIREMENTS
FOR OUR WHOLESALE QUOTATION and our
FREE wholesale catalogue.

CARSTON STUDIOS

215-TD East 88 St., New York 28, N.Y.

LOOK |

NO FURTHER . . . IF YOU'RE
UNHAPPY WITH "HI” HI-FI
PRICES. WRITE FOR OUR
UNUSUAL AUDIO CATALOG.
KEY ELECTRONICS CO.
120-C Liberty St., N.Y. 6,
Phone EV 4- 607

'WANTED!

Equipment, Components or Parts!

‘lf you have something to gell. let

SLECTRONICS WORLDP readers know
dhulll it in our classified section. It
costs very little: just 50¢ a word in-
chuding name and address. Minimum
messige: 10 words, For further infor-
mation, write:
Martin Lincoln, ELECTRONICS WORLD
One Park Ave. New York IG. N. Y.

TAI’E RECORDERS

HI-Ft COMPONENTS
SLEEP LEARN KITS

WMERITAPE UNUSUAL

Low cost. high auality ‘“‘W“
ta . n xe

eecandinafitane. * | 1088 "ERatos

DRESSNER,§9-02 RA, 114 St,, Flushing 65, N..Y
ELECTRONICS WORLD
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400 CY WITH TUNING-FORK ACCURACY ¢
American Time Products i TERRIFIC BARGAINS ln

s wired
Saue T A Y sared CONSTANT-VOLTAGE TRANSFORMERS
e . End fluctuating line voltage!
e e e rquivesh b e - Buy At Tremendous Discounts!

de, 20 ma, easily stabilized by -
4 Arsg ana e STl ’ All are statig magnetic types; have F-'lo tubrs or moving

Parts. Wnen rating is for BS%o PF load, voitage will
o“““:' 6 v -‘; top of 9""5""’"‘ be A few voits higher (but Just as constant) on resistive
O P A o loads. Secondarics areé imuch HiGREr voitage than out-
schomatle.” Shpg. wt. S ibs ” puts (which are taPped o#) and are resonated by oil-
Los Angcles . filled capacitars. B0 cy ratings can be re-tuned to S0
cy by adding 16 to 32 miid. Wce stock 8 mfd 660 vac at

of EVENTS J
[

Only g $2.50 cach for wfrer buycrs
Model a00A {s the above wunft in a neat bench power + Rayt 1 - : l 225 450 0
“mg*“ supply. ready to use and to furnish auxilliary Power 3 KVA: 63':“;..‘5("::5 4‘2,7:: & Dll al mpu :
'"mtﬂny ?n atny I.nln qhm':'h' Aﬁll outputs and coatrols are for inputs of 190-260 /380-520 v. shm, wg 5150 00
on the front panc igh. wd. The perforated grey- 174 Ibs fob Ooden. Utah
. crackle box s 14" geed. Th hassis 13 fed b oo
MAY 5-7 YATS0. Y00 ey " infouh i iitpse Contrel tetds 6%6. | 2.3 KVA: G, 89C3s1 THE BEST Y OF ALl e
. d utpu rovides 3, B. 1 ohms and hi-Z, at - © put 100-135 v, 9 cy utput fiak-swi
URSI Spring Meeting. Sponsored by Na- aPpron. 5 watts  The Mil Spec M S power xfrme 13 | seiccted 117 113117 v 2206 at congtant drequency,
- . . 50/ 60 cy, with pr tapped at 95, 117. 130, 190. 210, .BS PF. N . npg wt 594 1hs eats
tional Academy of Science, National Re- 234,260 v to maten any line it and the 'SUSG have Wash, TOP VALUE AT ONLY $79.50
- N a ) T 5 12 ~
search Council, IRE Professional Groups ma at 250 % Zappros. 2504 as 'lC';:\rllr‘:ll':‘cd "By %anct | 1.3 KVA:; G:.E 74700m0. 95.130 v, 57-63 cy. Outnut
. . h b N 4 b
on Antennas, Circuit Theory, etc. Willard g .‘o?l:‘;\..":lnisaoa"!:::b:mnaazr\/aot:‘:; xauh"sc':-nom:tv’ 3(";::’?':' ,“:"L‘"'"A"::.:fry e s"m" 359 50
- . . Sheg wt 35 Ibs fob tos Angeles, b © 350 Bb L :
Hotel, Wsashmgfon, D.CC. Inforrnazhgn aelaniy R O $79.50 1 KVA; Aaytneon VR-6. 95.130 v. 60 cy, to 11 ¥
from UR | Naiional omrmHee 101 21i4>‘ Used, ut uuar.:nleed to
ogrgyicl, e Gne| e Tl 1 KC TUNING-FORK STANDARD & COUNTDOWNS | orsrate 1o raiions 70 wis "¢ S63:00
ONSHITURIONTIAVES IN-y Wi Jsningron Get 1000 500, 250, 125. and 6214 cy 0200 from 500 VA: 594 3%52835 8371125 vl 460, ;z:"_tus “955‘6
to +B5'C. aM Time Products M @,
25. t':v)lvzsplvgﬁl“-'on"se.uled Dlug‘:'-‘le torks ‘:fm"t :luszogzw:lgg? aranteed to ratings. FOZ Los Angcles 49.
p-flop plug-in binary dividing coupters. on 60 . to 120
MAY 6-8 completely wired modular ehassis 6347 lg, 33," wd, 260 VA: gol.: 10]:,‘” iolsv:zs They m‘c!y moc" bonv,
7" high. tnverse feedback applied thru a varrstor and than they are rated) Used but guaram.ced
‘acr'?il';_k"u-rm;s:u;, nat‘;\ 'uu,n inta the fork unit, main- to ratings. FOE Los Anaeles 31-50
g ains fork am ude an enc n I I ta =
'959 Elec!ron/c Componenfs Confe!ence. changes and Dtnlnos .I‘re rers:a‘::ed o :alel.- ::I:)l;:uy' v1:’01 '-j:
Sponsored by EIA, A.LE.E. IRE, and inejchatsiy varics frea. b €0 1910 cy il desired. lat BIG DISCOUNT SALE ON RCA!
- - A v ine with approx i ]
WCEMA. Benjamin Franklin Hotel, Phil- Tnel fellowing=latagesish anemeho; lavave 'ar;:a-lppl¥ * SLASH $8,541 OFF THE REGULAR PRICE!
i . . utput also feeds next coun.
ade 1a. Pro ram chalrrnan Br| L Gen. ter The counted outputs are rectangular The MAR. 200-400 wmc (néminally 225-390 mc) Receiver-
P 9 . 9
. o a 6213 cy is also available push-pull from plate Transmitter. AM voice and MCw. 10 W to antenna. 1
E. W. Petzing, AGEP Secretariat, Univer- cathode of the final tube. GComplete with schematlc. Crystals plug Into fro Each controls onc chan.
o o a o waveform Dictures, & 2 4 . All_it needs nel for both rcwr & xmtr. One knob on Ffront panel
sity of Pennsylvania, Philadelphia. i : Vde, 30 ma and | seleets xtl and Autotune mechanism. Works on any of
3 2.1 A. both of which are available from the the following: 12, 24. 110. 230 v dc and 113 or 230
Model 300A described above. v, 60 ey. Use it in a truck. boat. home, or Airpor
. i t .
IRE Seventh Regional Conference and N OB Las S n9ales 42.50 icteret It ol o onetae Lot nf.l.:f’s' W 80C
U b 1 4 . Ad tabl
Trade Show. Sponsored by the 7th Re- MEASUREMENTS CORP. MOD. 80 STANDARC D 9 Rz08 finat P
gion IRE. University of New Mexico, Al. MICROVOLTER SIG. GEN. CHECKED o A R oo ey e oRE T ]
buquerque, N. M. Information from IRE, AND GUARANTEED ON CALIBRATION Eracked "‘,,'s‘,';';'",f,ﬂ, oo w‘,‘","9"&“:'.,‘5".,?,"{3";"::’.;;@|.;
M. by Jacal Standards Lab. You get 2-400 MC to 1/:0%. Used. but in exc. condition.  A€aursition
P.O. Box 3262, Alquuerqus' N. Barr:h:ubn:geal:letore: CALIBRATED 50.0hm o?alpul A cost 3A.640 ‘00 “‘vou o:yl ol Seg 50
leaks less than .1 uv. Mod. metered 0-30%q, Got 2 MAR for $149.50. Piud set, cach MAR. 324.50.
nt. . square (to 100%3 mod.) or
i “10. ._Works on 117 v, 50/60 cy.
MAY 11-13 : ah t 75 1os fab Los Angel Used
but axc. cond. & appoarance § COMPLETELY CHECKED ARB RECEIVER §14.95
Radio Technical Commission for Marine e ooy, 7999 $249,50 = e handis: 105-500. 566,
Services. Mt. Royal Hotel, Montreal ; R e00-35 0044 /4500,
. . N . : " 9050 kc. AM Voice, CW, and
New date. Information from R.T. Brown, BRAND NEW UHF MICRDVOLTER SIG. GEN. . TSR | Mo izste et TiasaT e s
. ¢/ LAE.1. 520-:1300 MC to 1%&: than .1 deift < nd
Executive Secretary, RTMA, % FCC, golameter bridge-metored hcm.llnnarzsn‘ Soionm “out. » j
- uv to . leaky less than uv pulse or sine -
Washington 25, D. C. mad.. or int. rect-wave mod. 0-10095. 2-30 u-36¢ wi, B e o foc e e A
§0-2500 ¢y. May also use ext. Sync with adj. great favorite for Marine.
MAY 17 3300 u'sec before sync fires int. wave. May also be Use the 24 v dynamotor 0
used to sync external cQupPt. WOrks on 105-125 v, it or change to a 12 v and
50_50 cy. IN DRIGINAL CARTONS w Maint, Book. rewire the heater Sstring.
Annua/ Gef—TogeMer Of Radio's o’d :,.:nl;;: charts, tubes. 80 |bs fob Los Angeles 819'50 Very sharp, very hot. In exceationally ciean used com-

dition, w.th ;chomah:‘ step.by-step ac conversion in-
i

1 ) i I o . and ons for re-stringing the heater
Timers. Held in connection with Elec CHt. FOB Los Angeles. Shog. we. 30 b, $14.95
]

tronic Parts Distributors Show, Chicago. SCHEMATICS—CONVERSIONS Lowest price anywhere. While they last

Additional information from Herbert

Clough, Belden Mfq. Co., Chicago 80, FOR SURPLUS GEAR Easy-to-buy payment plan:
Hlinois. Send stamped addressed envelope for NEW List E; | Buy anything at 10% down if it's new, 25% if it's
has many new items. Includes many Tech Manuals. used. If it's for your business, new or used, pay
MAY 18-20 Add 25¢ for chart explaining AN Nomenclature. 25% down. Pay 9%/3% of the balance per month for

0D IT TDDAY! 12 months. Minimum financeable balance Is $62.50.

1959 Electronic Parts Distributors Show.

| ? Hallicrafters All-Band Receiver has power supply: Includes de for tu ng

Conrad Hilton Hotel Chlcago. Program everything you want. Tunes contin- motor With_schematic and  align
. A ‘ R Lous 1n & bands .55-43 mc. CW & ment sheet. 3 are in ule right now

and registration data from Electronic [n- Vaice . ‘aF0 pitch.  Avg- by National Radio Astrongmy Ob-

d MVC. AF & AF aain controls. Crys servatory. They get o that is liter-

dustry Show Corporation, Il S. LaSalle tal Filter and Phasing control. & ally Out of This World

St.. Chi 1] 3 Selectivity selections. NEW: Cash price com- 5149 50

t., Chicago 3, fll. 3 Even has a tuning motor to sweep picte foh Stocktan. Cal

Back and forth automaticallyi Has EXCELLENT USEO:

2 RF stages & 2 IF stayes, Output Cash. compicte.
for phones from 6v6 drives a speaker i;b- can lose Sl 1 9 50

ficely with any output xfrmr. Max. Oon Time Plan: : $14.95 down
shpg cost to anywhere In U, S s and 12 x %12.55. Used: $%$29.50
S8.00. Is ready to use. With 60 cy down and 12 x $8.a0

PROTO (REDITS California Buyers Add 49, Sales Tax
Page Credit R E GooDHE T co P o Box ‘220 A BEVERLY HILLS,
. . 3 L] . AR L] ° . = CALIFORNIA
36 (Fig. 1, 3, 4), 37 {Fig. 8), 38 (Fig. 10)
Induction Heating Corp.

3 (Fig. 2) x: - - Radio Frequency Co.
45 — Motoroia [nc. a
S6 (center), 57 {right) ...Components Corp.

€2 (top) (123 | NEW|
vorr—onm—mittiammerep  ENGINEERING

rrepare o un. B.S. DEGREE

Electronic Engineering Co. of Calitornia limited oppar

82 (bottom right). ‘Rohn Mfg. Co. ® PORTABLE fniiies of e IN 27 MONTHS
43 (top & right center), 100, 138 .gl:/ST shi“\;:e : : n.h-nn‘ ﬁll;uly Il'l‘l!i!lru'(‘-h 2 unaer ncceler.-(ed4 program
rl 3 A o degree in or standird 4-
Radio Corporation of America 13/:.. deep 1o d("nr:lln" ":':; ir:wnlgr-;:rele in Ym ma
mo laih hem ¥alCs. our-ro
b s = W8 "arm PhRata o HANDIEST TESTER B ey D e | Seegenics:, ixleclste
CHE N _YOU CAN OWN i A R L N e A
Industrial Reactor Laboratories [nc. 0.C. vOLTAGE RANGES: - ] u
- il pesmitinel [ IRTACTEONCIE I R INDIANA TECHNICAL COLLEGE

A.C. VOLTAGE RANGES:
104 U.S. Navy Photo 0-10, 50, 250, 500 & 1000 Model T5-55A Please sond me free_information 0B 11.5. ENGINEKIING

| 959 E. Washmgton Bivd., Fort Wayne 2, indiana
DEGREE IN "7 MONTHS ns checked.

. D.C. CURRENT RANGES: a ticai
125 Bell Telephone Laboratories 0-1 & 0-500ma Just $995 ed. | 8 5,'::."“'“ 8 fahe'c:'.lﬁclu g :."J&'l?:“...”
ESISTANCE: 0—100K B.E. OEGREE IN 36 MO. in:
E.:::I}/n%n ;ccnsctt‘20~n~+360‘l} ORDER DIRECT OR FROM O Aeronauticar " mechanical Bonrsncs
e el e || N Tangesy  vour NearesT oisTaisuror | 8 €, | e e [ R
o b )
Ginee a1t avts are ‘llrnnsh:mor powered. o I.C ELECTRONICS MFG B.5. DEGREE 'N 36 MO. IN O Math. O Chem. 0 Physics
Name . o . .
Acgress P e
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RATE: 50c per word. Minimum 10 words,

RADIO ENGINEERING l

.

ELECTRONICS! Associate degree—29 months. Tech-
nicians, field engineers, specialists in communica-
tions, missiles, computers, radar automation. Start
September, February, Valparaiso Technical Institute.
Dept. N, Valparaiso, Indiana.

FOR SALE

TELEVISION Sets $9.95.
Sanatoga, Pa.

DIAGRAMS for repairing radios $1.00. Television $2.00.
Give make, model. Diagram Service, Box 672-RN, Hart-
ford 1, Conn.

RADIO & TV Tubes at manufacturers prices. Guaran-
teed—Send for free price lists. Edison Electronic Tube
Co., Menlo Park, N.

TELEVISION & Radio Tubes Parts and Supplies Guar-
anteed. Hi-Quality Tube Co., Inc., 284 Lafayette St.,
Rahway, New Jersey.

TUBES—Radio—Television, Guaranteed big discount.
Atom Tube Co., Inc., 1709 Lawrence Streel, Rahway.
New Jersey. Distributorship openings at present.

INDIVIDUAL Front Panels, Preformed Chassis, XXXP
PC Boards Made To Order. All Cutouts, Markings And
Calibrations included. Panels Sprayed And Screen
Printed. Kits And Projects Assembled. Send Speci-
fications Or Magazine Layout For Quotation. Electronic
Aids, Box 137, Stamford, Conn.

ALL Models Black And White Flyback Transformers
Rewound $5.95 Postpaid If Remittance Accompanies
Order. Tee Vee Components, Box 263, Akron. Indiana.

GOVERNMENT Sells—Surplus Electronics: Walkie-Talk-
ies; Transceivers; Test Equipment; Oscilloscopes: Ra-
dar; Voltmeters; Misc—Fraction of ArmY costs—Buy
direct now from U. S. Government—'Depot List &
Procedure’’ $1.00—Brody, Box 8-RT, Sunnyside 4, New
York.

MILITARY communications receivers such as 388's.
389's, 390's, 511's, both sold and serviced. Gizmos
& Such, Still River, Massachusetts.

GOVERNMENT Surplus Snooperscopes, parabolic reflec-
tors, Receivers, Transmitters. Picture list 10¢, Meshna,
580 N. Lynn, Malden 48, Mass.

TUBES—TV, Radio, Transmitling And Industrial Types
At Sensibly Low Prices. New, Guaranteed, 1st Quality,
Top Name Brands Only. Write For Free Catalog or
Call WAlker 5-7000, Barry Electronics Corp., 512
Broadway, New York 12-N, N. Y.

304TL Tubes $7.95; Four $28.95;
wood, Evansville, Ind.

PROFITABLE! Make, Repair, Service Fluorescent Fix-
tures—Free Catalog. Shoplite, 650N Franklin. Nutley
10, New Jersey.

TUBE Testers. Quick Check Type For Use In Drug
Stores. One to five machines: $95.00, Five to ten
machines: $89.00, Ten to twenty machines: $79.00.
All new. Tangent Electric Company, 251 Beachwood
Drive, East Greenwich, Rhode Island.

COAXIAL Cable: New surplus, 580, RGSMU 30’ 1.00,
§|x 30’ lengths 5.00, prepaid. B. Farmer, Plainview.
exas.

PRINTED Circuit Kit Complete $1.00. Hazelton Scien-
tific, 9611-N Hazelton, Detroit 39-B.

TUBES—Radio & Television. Also Picture Tubes, one
year Guarantee. RAD-R Tube Co., P.0. Box 27, Rahway,
New Jersey.

TORIODS: Clean 88 mhy uncased. Dollar each. Five
$4.00 PP. LaPaul, 101 Starview, San Francisco.

Plus shipping. Jones TV,

JRJRCO, 201 Fern-

WANTED

LABORATORY Quality Equipment and Military Surplus
Electronics bought, sold. Engineering Associales, 432
Patterson Road, Dayton 9, Ohio.

156

July 1959 Issue closes May [Ith.

SURPLUS Measurement Model 78 or 80 Signal Gen-
erators. Also Federal 804, State Quantity, Price And
Condition. Communications Service, Inc., 3209 Canton,
Dallas. Texas.

CYLINDER and old disc phonographs. Edison Con-
queror, Idelia, and Oratoric models. Berliner Gramo-
phones and Zono-o-phones, Columbia cylinder Grapho-
phones, and coin-operated cylinder phonos. Want old
catalogues and literature on early phonos prior to
1919. Will pay cash or trade late hi- fn comnonents
U.L.C., 1 Park Avenue, New York 16, N.

CASH Paid! Sell your surplus electronic tubes. Want
unused, clean transmitting, special purpose, receiving,
TV types, magnetrons, Klystrons, broadcast. etc. Also
want military & commercial lab test and communica-
tions gear. We swap too, for tubes or choice equip-
ment. Send specific details in first letter. For a fair
deal write, wire or telephone Barry, 512 Broadway,
New York 12, N. Y. WAlker 5-7000.

TUBES Wanted: Receiving, transmitting, special pur-
pose, any type, make, quantity. Must be clean.
Highest prices paid. Write, wire, or phone J.S.H.
Electronics Co., 1108 venice Blvd., Los Angeles 15,
Calif. Rlchmond 9-7644.

NOTICE

In replving to box numbers
be sure to address letters to

ELECTRONICS WORLD
| Park Ave. New York 16, N. Y.

Note: This does not apply to
box numbers where city and
state are shown.

TAPE & RECORDERS

RECORDERS, Tape Decks, Stereo, Tapes, Accessories,
Excellent Values, Catalogue. Efsco, 2705 Concord,
West Hempstead, N. Y.

AMPEX, Concertone, Crown, Ferrograph, Presto, Tand-
berg, Pentron, Bell, Sherwood., Rek-D-Kut, Dynakit,
Others. Trades. Boynton Studio, 10RT Pennsylvania,
Yonkers, N. Y.

TAPE Recorders, HI-FI Components. Sleep Learning
Equipment, Tapes. Unusual Values. Free Calalog.
Dressner, 69-02R 174 St., Flushing 65, N. Y.

RECORDERS, Hi-Fi, Tapes, Free Wholesale Catalog.
Carston, 215-R East 88 St., N. Y. C. 28.

TAPES get misplaced? . . . Reversed? Try our re-
movable Labels. Send $1.25 to: Color-Coded Labels,
Route 1, Madison, Wisc.

.
S

-FIDELITY -.Jﬁ
HIGH-FIDELITY N\")Fk)

¥ /

UNUSUAL Values. Hi-Fi components, Tapes, and Tape
Recorders Free catalogue. Stereo Center, 51 W. 35
st

PRICES'.' The Best! Factory-sealed Hi-Fi Components?
Yes! Send for free catalog. Audion, 25T Oxford Road,
Massapequa, N. Y.

DISGUSTED with ‘“‘Mi" Hi-Fi Prices? Unusual Dis-
counts On Your High Fidelity Requirements. Write.
Key Electronics, 120 Liberty St., New York 6, N. Y.
EVergreen 4-6071.

INDUCTORS for Crossover Networks. 118 tiypes in
stock. Send for brochure, C & M Coils, 3016 Holmes
Avenue, N.W., Huntsville, Ala.

www.americanradiohistorv.com

Send order and remittance to ELECTRONICS WORLD, One Park Ave., N. Y, C.

ELECTRONICS MARKET PLACE

16, N, Y,

HI-FI Converter. Conscle sound from your radio, tele-
vision set, or record player, with new speaker system
kit. Write for free folder. Windhaven Radio. Box 15C-
74, Baroda, Michigan.

REPAIRS and SERVICING

ALL Makes ngh Fidelity Speakers Repaired. Amprite,
70 Vesey St., N. Y. 7, N. BA 7-2580.

SCHEMATIC, Repair instructions, Hi-Fi's, T.V.'s, Ra-
dio’'s, Phonographs. Tape Recorders, 99¢. Send Make,
Model, Number. ‘‘Radio Coop' Box 5938, K. C. 11,
Missouri.

RECORDS

LP RECORDS, Stereodiscs, Stereotapes, 20% Discount.
Catalog 30¢, SWRS 1108 Winbern, Houston, Texas.

INSTRUCTION T~ T

FIFTEEN Month Electronics Course. Laboratory Equip-
ment, Test Equipment and Study material all furnished
for ten dollars monthly. Dipioma Awarded. Chio Valley
Electronics School, Box 4004, Parkersburg, West
Virginia.

1959 INDUSTRY Training. Home-Study. Drafting, De-
sign, Electronics. Aero Tech, 2162-20 Sunset Blvd.,
Los Angeles 26, Calif.

CALCULUS, Practical, Easy Lessons. First Four $1,
Space-Age Mathco, 4256-3 Minmor, Cincinnati 17, Ohio.

USED Correspondence Courses and Books sold and®
rented. Money back guarantee. Catalog Free. (Courses
Bought.) Lee Mountain, Pisgah, Alabama.

ENGINEERING Degrees Earned through Home Study—
Electronics, Electrical, Mechanical, Civil, Physics.
When writing, specify course desired. Pacific Inter-
national College of Arts and Sciences, primarily a
correspondence school. Residence classes also carried.
5719-C Santa Monica Blvd., Hollywood 38, California.

HELP WANTED

WANT a Good Job?? High Pay?? Overseas-U.S.A. All
Occupations. Free Information. Employment Headquar-
ters, 79 Walt Street, Dept. 4-N, New York 5.

BUSINESS OPPORTUNITIES

FRANCHISES available in selected areas to operate
radio. television and electronics schools. Nominal in-
vestment, annual potential $50,000 to $200,000. Box
569 c/o Electronics World, One Park Avenue, New
York 16, New York.

RADIO Parts Stores & Hi-Fi Salons! Someone "*Borrow-
ing"* your personal copy of Electronics World each
month? You ought to be taking advantage of Elec-
tronics World's convenient re-saie plan. Sell copies in
your store . . . perform a good service for your
customers . . . with no risk involved. For details,
write: Direct Sales Department, Electronics World,
One Park Avenue, New York 16, New York.

ELECTRONICS WORLD
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EARN Extra money selling advertising book matches.
Free samples furnished. Matchcorp, Dept. MD-59,
Chicago 32, lllinois.

MISCELLANEOUS

ENGRAVED caliplates for your Citizen's Band and
Amateur statlon. Details free. The Radic Stationers,
Brandywine, Maryland.

WRITE to Dick's, 62 Cherry Avenue, Tiffin, Dhio, for

complete list of aluminum angle, channel, castings,
plain and perforated sheet, and complete beam kits.

SHOPPING GUIDE
Classified

A HANDY GUIDE TO PRQDUCTS, NOT NECESSARILY
ELECTRONIC, BUT OF WIDE GENERAL INTEREST.

PHOTOGRAPHY—FILM,
EQUIPMENT, SERVICES

SAVE $%%. Fresh 8mm,_ 16mm. B & W and color film.
Home Processing Equipment. Free Catalog. Superior
Bulk Film Co., 442-444 N. Wells, Chicago 10.

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. I’lease allow
four weeks’ time for processing.

ELECTRONICS WORLD

434 South Wabash Avenue
Chicago 5, llinois

While every precaution is taken to insure cccuracy, we cannot guarantee against I
the possibility of an occasional change or omission in the preparation of this index. |

MISCELLANEOUS

HOME Brewed Wines, Beers. Complete Book $1.00.
:\Bc Publications, Box 849, San Francisco 1-DN, Cali-
ornia.

ANODIZED Aluminum Nameplates. Any color. Company
letterhead brings sample. Mahler Research, Box 1159,
New York 1, N. Y.

DPTICAL Bargains—Request Free Giant Catalog “C).
96 pages—Astronomical Telescopes, Microscopes,
Lenses, Binoculars, Kits, Parts. Amazing war sufplus
bargains. Edmund Scientific Co., Barrington, New
Jersey.

DECALS—Trademarks, Service, Sales. etc., Write Allied
Decals, Inc., 8378 Hough, Cleveland, Dhio.

SAVE Money! Don't Buy until you get Our price list!
All types Radio & TV tubes at Mfrs. prices! 100%
Guaranteed; 24-Hour Service! Write United Radio Co.
Newark, N. 1.

MAKE $25-$50 Week, clipping newspaper ttems tor
publishers. Some clippings worth $5.00 each. Par

ticulars free. National, 81-DG, Knickerbocker Station,
New York.

‘ ADVERTISER PAGE NO. ADVERTISER PAGE NO. ADVERTISER PAGE NO.
Acro Products . ... ......... ... 128 Electronic Kits #2 140 Picture Tube Outlet 146
Advance Electronics 152 Electronics World Classified Information 154  Pilot Radio Corporation 122
Airex Radio Corporation 129  Electronics World Stereo Dises 149 Platt Electronics Corp. 183
Alco Electronics Mfg. Co. 155 Electronics World Subscriptions 143 Popular Photography Color Annual 152
Allied Radio Corp. 9, 92, 93 Erie Resistor Corporation . 94 . .

ty- 154
Amerpex Electronic Corp. SECOND COVER  Essco 154 Quality-Electronics
Arkay 125 Fair Radio Sales 148 :c\:\v Insﬂiuie. Ine. oY
Arrow Ele.cfromcs Inc. 146 Ferrodynamics Corporation . 88 d Ellecfl:oncl:cs :;4
:ire F;adu:iCé).‘ Walter 141 Fisher Radio Corporation 15, 28 E:d:IeCIl:p:raﬁ%n of America. 32. 103 |3§
as Sound Corp. . ......... 124 ! ea. 2L TR
Audio Devices, I:\’c, '''' 91 & & & Radio Supply Co. 13t Radio Shack Corporation 105
R . T i (s ©arrard Sales Corp. 121 Rex Radio Supply Co. 145
Globe Electronics 137 Rinehart & Co., Inc. 147, 153
B & K Manufacturing Co. . ... ... . 73 Goodheart Co., R. E. , 155 Rogers Manufacfurmg Co 114
Bailey Technical Schools. .. ... ... .. 137 Grantham School of Electronies. . Il Rohn Manufacturing Company 87
Baltimore Technical Institute. .. 152 Greenlee Tool Co. 142 Sams & Co.. Inc. H dw 19. 102
: ams . Inc., Howar . .
g:;'erfeEI,::;ro:r:cLsaE:::{Ories I;g Harvey Radio Ce., Inc. 106  Sarkes Tarzian, Inc. 8
Blondsr T ohigue [aBREatEibs i | I8 Heath Company 74 75, 76, Secribe Disfribufors Ine. 107
BboesPreat: Co: - 7778, 79, 80, 81, 82, 83, 84, 85, 86 Seco Manufacturing Co. 118
British Industries Corp. o Hi-Mu Electrenics Sales Co. 134 Seq Electronics £39
Indiana Technical College 155 Sonotone Corp. 9
CBS-Hytron 89 |29 . . S e Sparks Radio Supply 144
) International Business Machines .
C & H Sales Co. 1o c . Spaulding Products Company 14
b4 orporation 30, 3t . o
Canadian Institute of Sc:ence 3 . i Sprayberry Academy of Radio-Television 21
International Electronics Cerp. 100
Technology Ltd. 145 |nternational Radio & Electronics Corp. 129 Standard Surplus e
Candee Co., J. J. 118 : p- Stereo-Ette Co., The 126
gandler Sysfem Co. 146 Eeyl Electronics Co. 154 gfromberqécglrison Z'Ii
apitol Radio Engineering Institute 13 rylon 151 upreme Publications |
Carston Studios 154 Kuhn Electronics 146 Sylvania Electric Products Inc. 6, 7. 101
Century Electronics Co., Inc. 108, 109 ; i '
Champion DeArment Too| Company 138 l':afayf.HeL Rbadlo ; il ?]IP-A-L‘”"! (h:/”g- CC:- i Co., | :3IZ
Channel Master Corp. 2. 13 La;np ih Laboratories, Inc. 1583 Te erc?arlcr;e ommunications Co., Ine. o
Cleveland Institute of Radio Electronics. 25 I e Tera OC o:nlpany 130
Columbia Electronics 118 Mallory & Co., Inc., P. R, 10 Te'nS\: fry(s:a”se A 144
Communication Equip. Co. 142 Michigan Magnetics, Inc. 96 Tr!-l ifeEI 3 -gl Inst + C
Cornell-Dubilier Elect Micro Elect Tube C riple ectrical Instrument Company
ectric Corporation 26 o Electron Tube Co. 15 THIRD COVER
Coyne Electrical School 115, 142 Milwaukee School of Engineering 104
Customode Electronics, Corp. 146 Monitoradio, Division of I.D.E.A., Inc. 24  United Audio 97
Delco Radio 2 Moss Electronic, Inc. .98, 99  University Loudspeakers, Inc. 123
DeVry Technical Institute ) . = A 5 Na*i""ﬂ' Radio Institute 3 Valparaiso Technical Institute 146
Dressner S A 154 National Schools 17 Vocaline Company of America Inc. 11
Duotone 147 Norman Electronic Supply Co., Inc. 152 Wl Tt 5 g ;
Dynaco Inc. 127 Odord C eston Instruments, Division o
omponents, Inc. 127 Daystrom, Inc. 107
Efgg" and Engineers, Ltd. 152 Paco Electronics Co., Inc. l6 World Radio Laboratories 145
33, 34, 119 Peak Electronies Company 150 .
Electro- -Yoice, Inc. FOURTH COVER Philco Technological Center 158 A il OO L
Electronic Chemical Corp. 121 Pickering & Company, Inc. 127 Zalytron Tube Corp. 141
May, 1959 1587
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Learn

TRANSISTOR, COMPUTER OR
RADAR TECHNOLOGY

at home

Prepare now for advancement...and for a secure and

profitable career in one of these growing fields of electronics

CHOOSE FROM 6 PROVEN COURSES

SEMICONDUCTORS— Transistor Principles and Practices. Learn Theory, con-
struction, application of 1ll types of transistors.

INTRODUCTION TO ANALOG COMPUTERS— Covers theories and fundamentals
of all makes of analog computers.

ANALOG COMPUTER SYSTEMS (Advanced Level)—Covers the analog system
concepts and methods.

AUTOMATIC DIGITAL COMPUTERS— Digital computer theory, maintenance,
installation, programming.

PRINCIPLES OF RADAR CIRCUITS AND EQUIPMENT—Introduction to, and
detailed study of radar fundamentals.

RADAR SYSTEMS PRINCIPLES AND PRACTICES (Advanced Level)— Applications
of radar components, systems, design . . . performance measurement.

MAIL COUPON TODAY FOR FULL INFORMATION

r 1
| PHILCO TECHNOLOGICAL CENTER TCR-2 |
I 22nd ond Lehigh Ave,, Philo. 32, Po. I
I Pleose send free booklet ond complete course informotion on subjects checked

| below. {No obligation) I
I [1 1. Semiconductors [, 4. Automatic Digital Comp. I
l J 2. Intro. to Anclog Comp. [] 5. Principles of Radar I
| "] 3. Anclog Comp. Systems [0 6. Rodar Systems I
I NAME I
| COMPANY. POSITION I
| ADDRrESS |
Iy STATE |
L e -

PRINTED 1IN U.8.AL

www.americanradiohistorv.com

Expand your knowledge in one of these rapidly
advancing fields of electronics and you'll be set
for a sceure and profitable future. Transistor
technology is becoming one of the biggest fields
in electronics. The use of automatic computers in
automarted factories. business offices and military
systems is ourpacing the technical manpower
necded to build and maintain them, New develop-
ments in radar have given new life to this dynamic
fietd. Electronics men are in demand, but it takes
specialists to land the bij: jobs. Now's the time to
prepare . . . advance and prosper in this new era.

Learn with proven home study courses from
the Philco Technological Center

Get a practical, working knowledge with proven
courses developed by experts in the clectronics

industry . .. men who know what kind of knowl-
edge you need .. . specialists in electronics and
training.

The Philco Technological Center is a department
of Philco TechRep Division. one of the world’s
leading elecrronics freld engineering organizations.

Send for full details, No salesman will call.

PHILCO,

TECHNOLOGICAL

CENTER

22nd and Lehigh Ave.
Philadelphia 32, Pa,

ELECTRONICS WORLD
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TRIPLETT ELECTRICAL
BLUFFTON, OHIO
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who insists on quality

Popular streamlined tester with long meter scales

arranged for easy reading
Single control knob for all 34 ranges
Easy Operation; Minimum burnout possibilities

Completely enclosed selector switch of molded

construction; eliminates harness wiring

Wide range—tests AC-DC volts (DC at 20,000 O/V);
DC Microamperes, Milliamperes, and Amperes;
Ohms (to 120 Megohms) Decibel and Output

Heavy molded case Y4” thick for high impact, fully

insulated

INSTRUMENT COMPANY
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NOW... AN EleclioYoree’

PUBLIC ADDRESS SPEAKER
FOR ANY APPLICATION /

For SUPERIOR SOUND ... CONTROLLED COVERAGE

See Electro-Voice public address projectors. They offer
perfect voice penetration and full-range “‘musicasting.”
They’re weatherproof, splashproof and blastproof.

Model 844 30-Weatt Paging
Unlt. Compact, economical unit
for quality, high-efficiency voice

repraduction.
$34.50

LISY

i N $%0.00

LIST

LIS
Fhe New Stiro-Voice Musicastariiiveged
weghetproof high-fideityspenker system for
high- quglitgemS3¥ Teproduction.

Model "B iong Throw CDP® Wk 1000 Pyee
concentrating horni. ramciing intelligible, &x%agged-
ronge sound over great distances. .

e L
A = e

Model 848 30-
Watt COP, For
wide-ongle cov
croge and cox
tended range
Standord of

Model LS-12. For
interior installo-
tions requiring
full-range re-

Model B47 25-
Wott COP, Small-
er version of

Model LS-8.
Smoller version

the industry Model B848. sponse, of model 15-12.
$75.00 $46.33 $32.50 $30.00
LIST LIST LIST LIST

THESE ELECTRO -VOICE MICROPHONES ARE
ESPECIALLY OUTSTANDING FOR PUBLIC ADDRESS The Sound of Electro-Voice. .. Assures Superior Install-
; ations, Customer Satisfaction, Your Reputation!
Model 951 Cardioid Crys

o 'L, ®

P ELECTRO-YOICE, INC.
; BUCHANAN, MICH.

tal. Excellent, wide-range,

all-purpose microphone. In Conado: E-V_of Canodo A1d., 73 Créckford Blvd., Scoborough, Ontogio
Cobles: ARLAB

$49.50

LIST

Model 664 Cardioid Dy-
namic. Broodcast-quality
far every public address
instollatian.

4 ol
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