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T’s HARD to make a dollar in this
TV service business. And call-
backs on tubes make it even tougher.
That's why Sylvania concentrates on
making tubes that perform better and
last longer.

" Take the new Sylvania 1G3/1B3, for
example. The improved filament has
increased life span and operates at
reduced temperature. Plate is extra-
big. Volume of space between it and
the filament is enlarged. (That adds
. to “cooler” filament operation with-
. out lowering emission capabilities,
~.and cuts probability of plate-to-
~ filament arc-over.) Glass envelope

 has extraordinarily high electrical re-

4 'stivity. This reduces electrolysis and
the development of gas and leakage.

Further,everynew Sylvania 1G3/1B3
 tested for emission, for arcing and
ectrical stability at maximum rat-

= ™ gs, and arc-over-proofed at higher-

SYLVANIA 38 than-rated plate voltages to give extra

MADE N B S A ‘, ' assurance of long tube life.

So, give yourself a break. Replace
defective 1G3/1B3 high-voltage rec-

' tifier tubes with the new long-life
SYLVANIA 1G3/1B3. Available
from your distributor . . . now!
Electronic Tubes Division, Sylvania
Electric Products Inc., 1740 Broad-
way, New York 19, N. Y.

Subsidiary of GENERAL TELEPHONE & FLECTRONICS
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TRANSIS-TRONICS, INC.

THE TEC S—15 NOW IN PRODUCTION

TEC NEW ALL-TRANSISTOR OUTPUT TRANSFORMERLESS (OTL) STEREQO AMPLIFIER STOP

ENGINEERING ACHIEVEMENT,

TRANSISTOR CIRCUIT ELIMINATES OUTPUT TRANSFORMER RESULTING

DISTORTION STOP NO HEAT,

40 WATTS (20 WATTS EACH CHANNEL),

8 CYCLES TO 45,000 REPEAT 45

NOTHING LIKE IT GO

7

SURPRISING LOW PRICE STOP

NO HUM,

000 CYCLES,

DISTORTION UNDER 1%,

P

SELECTOR

TUNER
PHONO

TAPE
AUX

“T E=L—  ALL TRANSISTOR STEREO AMPLIFIER MODEL S-15

IN HI

NO MICROPHONICS STOP

FREQUENCY RESPONSE

MONO  STEREO

| .

LOUDNESS

o
s —

SCRATCH

RUMBLE

FILTER

FILTER

ACTUAL SIZE

GREAT

JUST 129.50 AUDIOFILE NET STOP

GH QUALITY, LOW

7

MUSIC POWER RATING

-3DB,

POWER REQUIREMENTS 117 VAC OR 12 VDC STOP

TRANSIS-TRONICS, INC.

[650-2Ist STREET, SANTA

MONICA, CALIFORNIA
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Prepare Today...to Succeed Tomorrow...

| ELECTRONICS

Train in Spare Time at Home

Jast think! DeVr¢ Tezh can now train you at home as an Electronics techaician for a wider range of jots
in one of teday’; mcst profitable opportunity fields. DeVry's new Space and Missile Electronics trainirg
helps you get ready—in your spare time—for a future career in the vast new Space Program. But here s
more good mews Other DeVry programs prepare you for a start in the mult-billion dollar field that includes
Radio-TV, Comm inications, Radar, Automation and many other branches. Yes, in Electronics a trained
technician finds REAL DPPORTUNITY . . . EXCELLENT JOBS . . . GOOD PAY . .. A PROMISING FUTURE
= . almost everywhere. Check the fields that interest you on the coupon below . . . then
mail it to us for FACTS on how YOU may prepare to become 2 skilled Electronics technician,
\* ready for a part in this thrilling field.

Shawn at right is the versatile . . . wusable ‘
s cembination oscilloscope and voltmeter which Pk i 4
E DeVry Tech men huild during the new Space “*4+4 3
1) and Missile Electronics program. New
E movies, new subjects, new texts, new ex-
perimental projects, all prepare you thor-
oughly, in this latest and greatest Devry
Tech training program. No advanced
education, no previous technical ex-
perience is needed.

DeVRY TECH PRESIDENT VISITS MISSILE FACILITIES Effective Employment Service

Mr. T. ). Lafeber, Presivent of DeVry Tchnial Institute, re- When your training is completed, our Employment Service helps you get
cently visited missile f2eilities and was impressed with te im- started in Electronics—either in a2 good job or a profitable business of
portari part played by Electronics Technicians. your own. What a valuable aid to your progr2ss!

EXPLORER VI Draft Age?
SATELLITE If you are subject to military service, mark the coupon. We have
Picture of the famous satellite. valuable information for you.

Remember, a;sembling and — e I I —
checking Electianic devic:s in r = =
satellites and missiles is orl» I 1
o ) M s | SEND FOR FULL FACTS NOW!
open to trained technician:.
DeVry Technical Institute, Dept. Ew.12.Q
l 4141 Belmont Avenue, Chicago 41, IH.
Please give me your two free bookle:s, ‘‘Pocket Guide to Real Earningz’’
, and “Electronics in Space Travel'’; a so include details on how to prepare

for a career in Electronics. | am interested in the following opportunities
(check one or more):

[J Space & Missile Electronics [] Television and Radio [ Microwaves

MAIL COUPON TODAY.’ [ Radar [ Auvtomation Electronics [] Communications [J Compute-s

{7 Broadcasting [ Industrial Electomics [ Special '‘Short Courses”

K : . ’
DeYry Technical Institute ;. =

icago 41, lllinais i
A Hred City Zome___ State_ [
SSORLIIE Me'"b-" of National Home Ssudy Council D Check here if you face military ssrvice. Canadian residents:
One c: North Ameriza’s Foremost Electronics Training Centers’’ Write DeVry Tech of Canada, Ltd., 970 Lawrence Avenue /
- West, Toronto 19, Ontario. 2077

December, 1960 3



Dependability
is a
built-in

feature
of

all
Delco
Radio
Service

Take speakers, for instance. Delco electronic speakers are built rugged for long life and resistance to extreme weather
conditions. You can rely on them for exceptional power handling and rich distortion-free tone.

Delco’s popular 8-inch "“Hi-Fi'" speaker, No. 8007, provides the most power and tonal range for the money. Designed
for replacement use and high fidelity audio systems, it's a good, fast seller with price and quality appeal.

For speakers, transistors, transformers and other fine parts for Delco and other radios, see your Delco Electronic
Parts Distributor. He carries the complete line. Other extras you get with Delco are » Wide selection of special
application parts e Complete technical training program e Effective warranties ¢ Dealer identification signs. Division of General Motors »  Kokomo, Indiana

Stock with Delco Electronic Parts—more dependability and reliability for your customers, more profit for you.  Available everywhere through @]UMS
Electronic Distributors o um m»:"“

associated with
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How to get 2
Commercial
FCC License

To Get Your
FCC Commercial
License

Your Guarantee

Completion of the Master Course (both Sec-
tions) will prepare you for a First Class Com-
Radio Telephone License with ¢
Radar Endorsement. Should you fail to pase
the FCC examination for this license afte:
successfully completing the Master Course,
you will receive a full refund of all tuition
payments. This guarantee is valid for the
entire period of your enrollment agreement

mercial

EFFECTIVE
JOBFINDING
SERVICE HELPS CIRE

District of my own.

wonderful help.”

- BETTER JOBS

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

I sai for and passed the FCC exam for my second class license. This meant a promotion to
Senior Radio Technician with the Wyoming
I wish to sincerely thank you and the school for the wonderful radio
knowledge you have passed on to me. I highly recommend the school to
be interested in radio. I am convinced I could never have passed the FCC exam without your

Highway Department, a $25 a month raise and a

all who might possibly

CHARLES C. ROBERSON
Cheyenne, Wyoming

TRAINEES GET
{

| Employers Make Job Offers Like These To
Our Graduates Every Month

EMPLOYERS
MAKE JOB OFFERS -
LIKE THESE TO OUR
GRADUATES EVERY
MONTH

West Coast Manufacturer: “We are
currently in need of man with elec-
tronics training or experience in radar
maintenance, We would appreciate
your referral of interested persons to
us.”

Successful
Electronics
Training

Your FCC Ticket is recognized by employers
as proof of your technical ability.

Accredited by National Home Study Council

Mudil This Coupon TODAY ...

Receive These Booklets FREE

2 successful plan for . . .
Electronics Training

Opportunitigs in
lectronics g, Yoy

Cleveland Institute of Electronics,
Desk RN48, 4900 Euclid Ave., Cleveland 3, Ohio

December, 1960

Desk RN48, 4900 Euclid Ave., Cleveland 3, Ohio
-~
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["] Broadcasting
[] Home Experimenting
] Telephone Company
] Other

Please send FREE Career Information Ma-
terial prepared to help me get ahead in
Electronics. | have had training or experi-
ence in Electronics as indicated below:

| Military

[] Radio-TV Servicing
] Manufacturing

[J Amateur Radio

In what kind of work are you
now engaged?



UNIVAC

Offers New
Opportunities for
Writers and
Editors

Exciting things are happening at
Remington Rand Univac
new military programs of un-
precedented scope and challenge.
This activity has created new
and permanent positions for En-
gineer Writers and Editors who
find in Univac’s distinct A4tmos-
phere of Achievement ideal
working conditions and a crea-
tive climate. You are invited to
investigate these openings:

ENGINEER WRITERS

These are responsible positions for ex-
perienced individuals capable of writ-
ing military and commercial technical
manuals and reports with a minimum of
technical supervision.

Applicants should have technical de-
gree or equivalent and extensive elec-
tronics writing experience, preferably
with digital computer circuits and theory.
Familiarity with military specifications is
essential.

MILITARY PUBLICATIONS EDITORS

Applicants should be capable of assum-
ing responsibility for literary accuracy
and compliance to the rigid specification
formats of military technical manuals.

EDITORS

These positions require experience in
editing for format, literary accuracy and
continuity. Applicants should be familiar
with graphic arts and reproduction
processes. A background in English or
journalism is very desirable. Assignments
include assistance in layout, editing,
and production of commercial and mili-
tary proposals and manuals.

For Immediate Consideration, Send
Complete Resume of Experience and
Education to:

ROBERT K. PATTERSON, DEPT. EW-12
Fomington Fand UWnivac

DIVISION OF SPERRY RAND CORPORATION,
UNIVAC PARK, ST. PAUL 16, MINNESOTA

... for the Record

TECHNICIANS & TEST EQUIPMENT

ODAY with over 700 TV stations, 3500

AM stations, and some 900 FM sta-
tions sending signals to more than 51
million TV sets and 155 million radios,
the consumer aspects of the industry
are scarcely “overshadowed” by growth
elsewhere. Servicing and maintaining
these millions of receivers involves the
efforts of about 125,000 technicians.

These men are of crucial importance
to the test equipment manufacturer.
Last year alone, they spent over $1-bil-
lion on replacement parts and test
equipment, and this figure has been ris-
ing from year to year.

As the TV era mushroomed, more
test equipment was bought for several
reasons. To begin with, the work force
engaged in consumer service continued
to expand rapidly. Every new entrant
was a user of equipment and old instru-
ments were becoming obsolete.

The annual service bill still shows an
increase from year to year, and will con-
tinue to do so for the foreseeable future.
But of the billion dollars spent on ‘‘re-
placement parts and test equipment,”
one may wonder how much, at this time,
is still being spent on the latter.

There is no doubt that there has been
a certain amount of leveling off. Al-
though new entrants continue to pene-
trate the field, much of the basic work
force has been stabilized, and manufac-
turers of test instruments must look
towards not only expansion in allied
fields, but to improved present designs,
to continue to prosper in step with the
rest of the electronics industry.

There are many directions in which
he may strike out. For one thing, he can
take a clue from many of his customers,
our readers, who are expanding into
other fields. Many industries have found
the service of high-fidelity equipment
lucrative in addition to or instead of
TV service. Others are exploring the in-
stallation and maintenance of mobile
communications equipment, automotive
or marine. In the Citizens Band alone
we now have over 110,000 authorized
operators registered after only two
years.

Each of these new fields requires that
the technician have certain equipment,
whether it be a distortion analyzer, a
field-strength meter, or an r.f. watt-
meter, that he did not have to have for
radio and TV service. The manufacturer
must be alert to these new needs.

He must also be willing to show in-
genuity in the continued improvement
of conventional equipment. Many manu-
facturers have achieved success simply
by streamlining or remodeling older
types of equipment. A multi-purpose
probe that, with the simple manipula-
tion of a switch or the probe head, pro-

vides a variety of different accessory
functions for meter or scope, is one
example. A single unit takes the place
of a number of different accessories.

The punch-card type of tube tester is
another example of this alertness. In
essence, these units did not provide any
technical functions that were beyond
the scope of their predecessors. How-
ever, their convenience, especially im-
portant in an era when the customer
likes to push the buttons himself, re-
vived sales in a category of instruments
that had been around for many years.
Compactness to permit portability for
use on outside calls, recombination of
test functions in single instruments
(like the tube-transistor-diode tester
whose meter movement can also be used
for conventional circuit measurements,
through externally available leads), still
hold out much unrealized promise.

Without a doubt, the future looks
bright considering that the population
will increase by 30 million by 1969 and
the rate of new home construction will
be 1.5 million per year by 1965. This
will mean more radio and television sets.
In fact, all facets of electronics, includ-
ing those where test equipment is em-
ployed, will rise sharply. Not only is
population growth usually a business
barometer, but we should not overlook
the many exciting new developments
that are now in our laboratories. It will
not be long before we will have new
marketable products, such as ultra-
sonic dishwashers and washing ma-
chines, new types of electronic air fil-
ters, electroluminescent lighting, FM
multiplexing—all for the home. This
means more work for our service tech-
nicians and, to test equipment manu-
facturers, it means that not only more
equipment will be needed, but in many
cases it means new types will be re-
quired.

Another avenue which presents a
sales market is the industrial electronic
field. It is a new market, and it is rather
difficult to analyze and therefore pre-
dict the growth pattern in the years
ahead. At the present time, most of the
technicians who install and service in-
dustrial equipment are employed by the
original equipment manufacturer, but
the trend is definitely towards inde-
pendent service departments in non-
electronic plants.

As more and more automatic control
equipment is installed, obviously, more
and more service departments must be
formed.

Although the greater part of the test
equipment required is of highly spe-
cialized nature, much of the equipment
will be similar to that used by our con-
sumer radio and TV technicians. [30]
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ANLLIED value-packed 1961

444-PAGE ELECT

RONICS CATALOG

including products available only from Allied

G =00
ALD
cAY

P‘_n:l:

BUY ON EASIEST TERMS
ONLY *2 DOWN

Yes, only $2 down on orders up to $50; only
$5 down on orders up to $200; only $10 down
over $200. Up to 24 months to pay.

ALLIED Exclusives:

MONEY-SAVING KNIGHT-KITS®—truly the very best in
build-your-own electronic equipment —designed to
save you money, easiest to assemble—the only
kits offered with Free Inspection Privilege. See the
complete selection of Stereo hi-fi kits, Hobbyist
kits, Test Instrument and Amateur kits. KNIGIT-
KITS are an exclusive ALLIED product.

KNIGHT® STEREO HI-FI— comparable to the test in
quality and performance, yet priced far lower in
cost. Select super-value KNIGET components or
complete systems and save most. Also see the larg-
est selection of famous-name hi-fi components and
money-saving ALLIED-recommended hi-fi systems.

ALLIED RADIO

TEED |
th FACTION GUARAN
our 4 O year Smgi YOUR MONEY BACK

World’s Largest Electronic Supply House

December, 1960

SAVE MOST ON

EVERYTHING IN ELECTRONICS

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

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

® Best Buys in Recorders & Supplies

® Newest Public Address Systems,
Paging and Intercom Equipment

® Amateur Receivers, Transmitters,
and Station Gear

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

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

\ ,;b: E‘ R
s A

Get every buying advantage at ALLIED: lowest money-saving
prices, fastest shipment, expert personal help, easiest-pay terms,
satisfaction guaranteed or your money back.

the most complete
electronics catalog!

ALLIED RADIO, Dept.1-M
100 N. Western Ave., Chicago 80, III.

{1 Send FREE 1961 ALLIED Catalog.

Name

Address

City Zone. State
----------------------------------------
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All T-W'’s canm be
stacked for even

great2r power.

Channel Master puts more power into the
most powerful of all fringe area antennas

up to 7 870 more gain
than the famous 7-Element T-W

CHANNEL

iHustrates only the difference between the two
antennas on each channel, not their total gain.

£
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been waiting for

Out in the super fringes,
where nothing less will
do, step up to the new

CHANNEL
MASTER

ISUPERNONEW,

model no. 358
10-Element Traveling Wave Antenna

Channel ,Master's T-W* is the most thoroughly tried...the
most widely used...and the most enthusiastically acclaimed of all
the broad band fringe antennas. Its performance has never been
equalled.

Now — Channel Master takes another forward step with a
bigger and better version of the T-W. This new antenna has more

of what you want... more of what you need...in the super fringe
areas.

New 10-Element T-W...ingeniously combines Channel Master’s
famous hairpin dipoles with 4 parasitic low band and co-linear high
“band elements. Reaches new highs in gain and front-to-back ratios.

New low band director and reflector system. . .increases gain up to
214, db more than a 7-Element T-W —a 78 9% power increase!

New high band co-linear elements...add 209% to the T-W’s high
.band gain. The co-linear reflector and director are each actually 3
half-wave elements placed end to end.

Ruggedized, all-weather construction...Including heavy duty
weéatherprocf harness that won't let rain or salt air impede reception.

There is no substitute for a T-W

Call your Channel Masler Distributor today

Reg. 11§, Par. Office ond Canoda  Copyright 1960 Channe! Master Corp.

NOW...

THERE ARE B

for every problem...
for every area...

pick aT-W

3-Element T-W \ $ 50
model no. 352 23 134

5-Element T-W | $ 25
model no. 351 | 39usr

7-Element T-W ]
model no. 350

Super 10 T-W
model no. 358

and introducing
the new

SUP 33 SR

Model no.
359

fr|nge area

powerhouse /
Four driven ele ¢
ments, 4 para- § 95

sitic elements. 44L|sr

ALL PRICES SULIGHTLY HIGHER IN CANADA

*Pat. No. 2,817,085




Forge ahead...
learn M 2-way
radio servicing

MOTOROLA
TRAINING INSTITUTE

Radio Technicians. .. here’s the opportunity
you’ve been waiting for . . . a chance to learn
2-way FM radio servicing through the only
home-study course devoted exclusively to
this dynamic field.

The MOTOROLA TRAINING INSTI-
TUTE trains you for a professional career
with unlimited potential. The 2-way radio
market is booming now . .. may triple in the
next 10 years. Qualified servicemen are in
high demand!

The 38 lessons, extensive texts, special
articles and reference library included in the
course have been compiled by a professional
staff of instructors who arc intimately
acquainted with 2-way radio.

The MTI course is not intended for be-
ginners. It is directed at the technician with
a background in electronics or at the pros-
pective student who can pass an examina-
tion in basic electronics.

Here is whot the course offers:

® Theory of Circuit Operations

® Advanced Trouble-Shooting Techniques
® Systems Analysis and Circuitry

® Transistorized Equipment

Cost of the course is only $95.00 . . . you can
save $5.00 by pre-payment. Write today for
complete information, including an illus-
trated booklet and supplementary materials.

Ll D et Lt
MOTOROLA TRAINING INSTITUTE
4501 Augusta Blvd. ¢  Chicago 51, lllinois

Please send me complete information on the
MOTOROLA TRAINING INSTITUTE., EW-148

]
1
]
3
1
(Please Print) :
]
]
]
]
]
i
)

NAME

ADDRESS

QY. ZONE___STATE
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PHILADELPHIA
To the Editors:

I have just been looking over the Au-
gust, 1960 issue, and saw an item labeled
“Philadelphia ‘Retail’ Pact" under Serv-
ice Incdustry News.

This general subject has been on my
mind for a long time. I am an electronics
experimenter and a radio amateur and
occasionally do part-time work in
radio-TV shops in the area. When I am
doing such work, I have an immediate
source for any parts I may need for my
many projects at wholesale prices. How-
ever, when I am not working in a shop. I
get my parts from a mail-order house or
from the local distributors. As it takes a
few weeks to get them through the mail,
the distributor is more convenient.

But, T certainly would not pay retail
prices at a distributor’s and have a serv-
ice shop pockel my hard earned money
without earning it. The trouble with
most service shops is that they have in-
flated egos and think that they are the
only ones in the industry. What about
all the physicists, engineers, and radio
amateurs that have a definite interest
in and knowledge of electronics, but are
not employed in the field? Are they to
be expected to buy all their parts re-
tail? If they are to be made to buy all
their parts retail. the service shops
should buy their equipment, literature,
and parts retail also.

Since I have worked in shops before,
I know that they have a hard time of it.
especially with all the sets that are
using the newer techniques. But this is
no excuse for the ‘retail” pact. They
must realize that they are not the only
users of individual parts. The pact in
Philadelphia is not only immoral, but
is probably illegal. It amounts to a tax
by the service shops because there is
money received where no service is ren-
dered. I hope we see no more of this sort
of thing in the future.

RoBIN WADLEIGIT
Vienna, Virginia

“RETAIL” PACT

Reuder Wadleigh’s viewpoint concern-
ing wwholesale-retuil distributor agree-
ments in electronics is not without
merit. So far as we knowo, the agreement
in the Philadelphia area. like similar
agrecments reached in other parts of
the country. gives dite consideration to
individuals like Iiim.

Radio amateurs and other non-serv-
icing personnel who have certain qualifi-
cations are given special consideration,
but the privilege of buying at wwholesale
prices is not extended to the lay public.
In some areas, those who wish to buy
at discount must make application for a
discount card to the distributor setting
forth Rhis position or the other grounds

on which he bases such privilege. Curds
of one color ure issned to service dealers
and techniciuns. while curds of other
colors are issued to hams and other
cuategories.

The busic problem is not necessurily
the service dealer himself, but the pe-
culdiar pattern of distribution that has
grown up in electronics. In most other
fields. distributors prominently display
“wholesale only” signs and live up to
this commitment curefully. For eram-
vle. we suggest you try buying drugs
and pharmaceunticals, which carry much
higher markups than electronic com-
ponents. direct from a jobber. It is virtu-
ally impossible to do so. In some purts
of the country it is illegal for distribu-
tors to sell directly to the public ut leuast
at the sume price that he sells to dealers,

Busically, the service industry is sif-
fering no loss to the radio amuatenr and
hus no complaint in that direction.
Hoiwcever, the service dealer is deeply
concerned where his own customer cun
walle directly into « distribiutor and pay
eoactly the sume price for any item that
the dealer must himself pay.—Editors.

CHECKING CB FREQUENCY
To the Editors:

I was very glad to see you publish an
article on checking CB frequencies
(““What's Your Citizens Band Fre-
quency,” August, 1960 issue). But, when
I read the article, I was very disap-
pointed, The method outlined by Author
Stoner for using the BC-221 is very in-
accurate and can only lead to highly
erroneous reacdings. While the BC-221
can be used for accurate frequency
measurements of CB transmitters, the
method outlined has proved to be a pit-
fall for many unsuspecling servicemen,
and has been the cause of many pub-
lished warnings about the use of surplus
frequency meters.

I had my own Johnson ‘‘Viking Mes-
senger” transceiver checked by such a
method, and was told I was on frequency
on all 5 channels. When I had the op-
portunity of checking the transceiver
myself a few days later on a Hewlett-
Packuard 220 me.-counter, I found I was
off frequency as much as 3500 cycles on
four of the five channels! As a result, I
did a little checking and discovered
there are ways of using the BC-221 for
reasonably accurate measurements.

Let me get specific about my objec-
tions to Don Stoner’s article. On page
37 of the August issue, he states, “Al-
though these frequency meters only go
to 20 me., they will generate super-ac-
curate signals on the Citizens Band by
using the second harmonic of a 13.5-mec.
signal.” The range of all models of the
BC-221 is 125 to 250 ke. (low band) and

ELECTRONICS WORLD



Camrigtz T8 Chonmt Rare Covp.

They're so good, we bring them to
you on a Silver Platter (arealonen

Good News:
Channel Master more than DOUBLES
its line of replacement tube types

How would you best describe Channel Master tubes?
Most dealers use the word ‘“dependable”. Dependable
uniformity, dependable performance, dependable long life.

And now, with the eddition of many new tuke types,
you car: make Channel Master your first choice in over
75% of all service calls! Eind out for yourself why Channel
Master Premium Quality tubes have become America’s
fastest growing line.

FREE! Genuine Wm. Rogers
Holloware Service

Luxuricus, beautiful Silverplate ... mode by Interna.
fional Silver Company.
Well & Tree Platter L] 16 Round Tray

Chip N Dip Dish ® Double Vegetable Dish

Get the piece of your choice with surpriiingly small
purchases of Channel Master tubes. Tell your Channel
Master distributor how many hollowore sets you'd like
pefore Christmas.
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" New kind of KIT

from H. H. Scott...

EASY-TO-BUILD 72 WATT
STEREO AMPLIFIER KIT
LOOKS AND PERFORMS

LIKE FACTORY- $]4995*

BUILT UNITS!
Here’s the kit that makes you a professional.

Beautifully designed, perfectly engineered, and
S0 easy to wire that you can’t go wrong. In just
a few evenings you can build a professional 72
watt H. H. Scott stereo amplifier . . . one so good
it challenges factory-assembled units in both
looks and performance.

IMPORTANT FEATURES OF THE NEW H. H. SCOTT
LK-72 COMPLETE AMPLIFIER 1. Unique Kit-Pak
container opens to a convenient worktable. Folds up
at night like a suitcase. 2. Part-Charts — All parts
mounted in order of installation. No sifting through
loose parts. 3. All wires pre-cut, pre-stripped to cut
assembly time. 4. Mechanical parts all pre-mounted.
Tube sockets and terminal strips riveted to chassis.
§. Easy-to-fallow full color instruction book. 6. Special
features include: Center Channel Level control;
Scratch Filter; Tape Recorder Monitor; Separate
Bass and Treble on each channel; DC operated
heaters for lowest hum.

H. H. Scott engineers have developed exciting
new techniques to ease kit-building problems.
The Kit-Pak container unfolds to a self-
contained worktable. All wires are pre-cut and
pre-stripped. Parts are mounted on special
cards in the order you use them. All mechanical
parts are pre-riveted to the chassis.

*Slightly higher west of the Rockies.
: g w xzopa
Bu1l,d a new H. H. S?ott LK-72 for yourself. L ]:I.,H_ ;__;(_1‘( YI'r
You’ll have an amplifier that meets rugged E:\H TR
IHFM speclﬁcatl'ons ... one that delivers suffi- 111 POWBERMILL ROAD * MAYNARD, MASS.
cient power to drive any speaker system . .. one

, ; . Rush me complete details on your new LK-72 Com-
that’s professional in every sense of the word. plete Amolifier Kit, LT-10 FM Tuner Kit, and

Custom Stereo Components for 1961,

TECHNICAL SPECIFICATIONS: Full Power Output: 72 watts,
36 watts per channel « IHFM Power Band: extends down to 20cps
« Total Harmonic Distortion: (1kc¢) under 0.4% of full power « Am-
plifier Hum Level: better than 70db below full power output « Tubes:
4 — 7591 output tubes, 2 — 7199, 4 — 12AX7, 1 — 5AR4 - Weight of .
Output Transformers: 12 pounds « Amplifier fully stable under all  City..........ooiiiiiiinan State..............
loads including capacitive « Dimensions in accessory case: 15% w, Export: Telesco International Corp.

§% h, 13% d. Size and styling matches H. H. Scott tuners. 36 W. 40th St., N. Y. C.
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2000 to 4000 ke. (high band). The
13.5-mc. signal referred to is actually a
4th harmonic of the fundamental in the
high band of the instrument. At CB fre-
quencies, this would be the 8th harmonic
of the fundamental.

Further down the same page, Stoner
states, “By making the graph large, it is
possible to interpret to 100 cycles.” The
smallest vernier division on the BC-221
is 1/10th of a dial division. In most
cases the dial readings on the high band
average about 2.3 dial divisions per kc.
at the fundamental. At the 8th harmonic
in the CB band, 1/10th of a dial division
would represent roughly 350 cycles. No
matter how large a graph is constructed,
it is obvious that the determining factor
for close reading is not the graph, but
the scale of the BC-221.

Nothing is mentioned in the article of
the basic accuracy of the BC-221. Like
any piece of test equipment, this one is
not perfect. According to the Army
Technical Manual covering the BC-221
(TM 11-300), the maximum error at
4000 ke. is 1355 cycles; at 2000 kc., 985
cycles. Assuming for the sake of argu-
ment that this maximum error is 1000
cycles at 3375 kc., at the 8th harmonic
(27 mec.) the maximum error would be
8000 cycles! According to the technical
manual, actual tests show that in most
cases the average error can be assumed
to be no greater than 50 per-cent of the
values given. Even so, this is 4000 cycles
at 27 mc.—hardly a “standard” against
which to measure frequencies which
must be * 1350 cycles. Further, there
would be additional errors introduced by
graph-making, and graph-reading as re-
quired in Stoner’s technique.

Fortunately, however, all is not lost.
There are methods of using the BC-221
which will provide accuracies of 0.0025
per-cent or better. They require no al-
teration to the basic BC-221 circuit.
These methods include building a volt-
age-regulated, remote power supply for
the BC-221 (a relatively simple job),
providing a means of calibrating the
BC-221 internal crystal standard (such
as a receiver equipped with an “S”
meter and capable of receiving WWV on
5 or 10 mc.), and using the additive
method of frequency reacding when
checking transmitters on the bench. In
addition, a “rough” method, also =
0.0025 per-cent, can be used for check-
ing signals on the air, as received from
other transmitters. All these methods
have been carefully checked with the
Hewlett-Puckard counter, and have
been found accurate for every one of the
six BC-221's we have tested. i

R. L. ConNirain, 19W7577
Dayton, Ohio

Screral of our readers have pointed
out that the average error of « BC-221
that meets its own specs is around 015
per-cent. Howerer, it is still possible
to use this instrument to check CB
transmitters employing the techniques
mentioned abore and further covered
below by Author Stoner in his reply to
Reader Conhaim's letter—Editors.

Dear Mr. Conhaim: )
As you and other readers have pointed

ELECTRONICS WORLD



BREAK THROUGH TO HIGHER PAY
S, - ELLCTRINCS

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

ABOVE AVERAGE INCOME

AVERAGE [NCOME

# more rewarding jcb. ..

a secure
fiture...a richer, fuller life can Vlorl( on
ke yours! As an N.T.S. MASTER actual iob
TECHNICIAN you can go straight to .
ti2 top in industry ... or in your ProleC'g

own profitable business.

19 BIG KITS

YOURS TO KEEP

SUCCEED IN MANY HIGH-PAYIRG
JOBS LIKE THESE...

*» TV-Radio Sales. Se-vice and Repair

» Profitable Business of Your Own

« Communicatioms Sechnician — F.C.C. License
« Hi-Fi, Stereo & SoLnd Recording Specialist

» Tv-Radio Broad:zasting Operato-

« Technician in Computers & Missiles

« Electronics Field Engineer

 Specialist in Micrcwaves & Servomechanisms
«.Expert Trouble Sheoter

+ All-Phase Master Technician

NATIONAL W% SCHOOLS

WORLD-W BE TIATNING SINCE 190
4000 SO. FIGUEROA ST., 10S ANGELES 37, CALIF, u. s A

Write Dept. RH-120

Free book
gives you all the facts

N.T.S. Shop-Tested HOME TRAIN-
ING is Better, More Complete,
Lower Cost. . . and it is your key
te the most fascinating, opportu-
nity-filled industry today!

YOU LEARN QUICKLY AND EASILY
THE N.T.S. SHOP-TESTED WAY

tional cost. You also get a Profes-
sional Multitester for your practical
job projects.

EARN AS YOU LEARN...

WE SHOW YOU HOW!

Many students pay for entire tuition
—and earn much more —with

RESIDENT TRAINING AT LOS ANGELES
1 you wish t¢ take your training in our
Resident Schoo

dern Shops and Labs.

o
NOW in our hig, M Autc 3and Diesel

witn the latest
:4"0;:("“| all types - tuel injection, au-
tomatic transmissions, alt power equip-

You get lessons, manuals, job proj-
ects, unlimited consultotion, grodu-
ate odvisory service.

spare time work they perform while
training. You can do the same.
we show you how.

complete tazilities otfered
:‘ye“:ny Tt‘;lst:ol [rpert triendly mst}:u:‘.
{ors. Graduate Employment SErvice. e|:
in finding home near school — and par
time joh while you \earn.
WRITE FOR SPECIAL RESIDENT SCHOOL
CATALOG AND INFORMATION

N.T.S. HOME TRAINING is
e Classroorr Developed

o Lab-Studio 2lawed y- :

o Shopfested |

e Industry Aparoved =)

e Specifical y Designed
for Home S-udy

You build o Short Wave-long Wave
Superhet Receiver, plus o large-
screen TV set from the ground up,
with parts we send you at no addi-

MAIL
COUPON
NOW

ACCRECITED MEMBER

the only nationally

recognized o rediting
agen:y for private
“hame study schools.

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

NATIONAL T SCHOOLS (’

WORLD-WIDE TRAINING SINCE 1905

ACTUAL _¢ -ESE ON

Mail Now To
National Technical Schools, Dept. RH-120
4000 S. Figueroa St., Los Angeles 37, Calif.
Please rush FREE Electronics-
TV-Radio "Opportunity’ Book and Actual
Lesson. No Salesman will call.

s
icines ‘v\smé 400

ACTUAL [
LESSON

_ Age_
Address__

l
[/
1
1
N
' City. Zone State.
' [ Check here if interested ONLY in Resident Yraining at Los Angeles.
| VETERANS: Give date of discharge_

T T T

NO OBLIGATION!
NO SALESMAN WILL CALL
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Théy’ll do a complete job

on radio and hi-fi building
FOR STRONG, NOISE-FREE CONNECTIONS . ..

Dual Heat -
Soldering
Gun Kit

Features the tool that’s indis-
pensable in electronic soldering
and the favorite of service
technicians . . ., the new Weller
Dual Heat Gun. Heat and
spotlight come on instantly,
and 2 trigger positions give 2
soldering temperatures.
Switches instantly to low 90-
watt or high 125-watt heat as
your job requires. High effi- 8200K
ciency, long life tip gets into

tight spots. Cleaning brush,

soldering aid, solder included. $795
FOR FINISHING CABINETS, SPEAKER MOUNTS

Weller Power Sander
Sands wood smoothin a jiffy with big  MODEL 700

25 sq. in. sanding area and 14,400 $1348

“'.‘»‘a';"s'%?s‘tﬁll’:{::’:i:EI.I.ER ELECTRIC CORP., EASTON, PA.

paper, polishing cloth included.
14

MODEL

out, there were several oversights in my
article, First, the reader was not told
the frequency meter crystal must be
zero beat with WWV. Second, I assumed
that the reader’s BC-221 would be used
with a regulated power supply. In addi-
tion, I mentioned the second harmonic
of*a 13.5-mc. signal. This is quite true,
but I failed to point out that the signal
was actually the fourth harmonic of
the master oscillator.

However, the most serious error by
far is the statement about the large
graph! Obviously the dial can only be
read to 350-400 cycles per tenth division.
If the graph were ten feet high, it would
be no more accurate. Somehow, when
preparing the material, I came up with
the figure 380 cycles per dial division
rather than the actual figure of 3800
cycles.

I think you will agree the tolerance
mentioned in the manual has no bearing
on the discussion. The accuracy of the
meter (up to the limiting factor of the
dial reading) is entirely dependent on
how well the BC-221 is calibrated, and
the skill of the user. When properly cali-
brated the BC-221 is extremely accurate
at the check points regardless of the fre-
quency or harmonic being used. The
error occurs between check points and
in interpretation of the dial reading.

After receiving your letter, I meas-
ured the frequency of nine CB units
with my BC-221. After each unit was
checked, I again measured the transmit-
ter frequency on my 75A4 communica-
tions receiver which is accurate to 100
cycles on all frequencies. In all cases I
was 500 to 800 cycles on the high side,
showing that my measurements were
only accurate to .003 per-cent. I feel
that this is satisfactory, but your
method would exceed this.

Thus, to boil it down, a properly cali-
brated meter can be used to determine
if the transceiver is within .005 per-cent
in the hands of a skilled operator. Meas-
uring the exact frequency is another
matter, however.

DoNALD L. SToNER, 11W1507
Alta Loma, California

*

CAPACITANCE RELAY CIRCUIT
To the Editors:

In the circuit of the capacitance relay
shown on page 86 of your October issue,
there is an extraneous connection be-
tween the high side of 7'’s primary and
the cathode of the 2050 thyratron. This
extra connection must be deleted, oth-
erwise the circuit will blow some fuses.

AL WIECZOUK
Chicago, Illinois

In re-drarwing Author Turner’s origi-
nul circnit we, unfortunately. threw in
an extra lead which neither we nor the
wuthor canght in proofreading the arti-
cle. Once this lead has been deleted, as
suggested above, the circuit should
operate properly as described.

Also, those of owr readers who are
having difficulty locating a 117N7 tube
may substitute a selenivm diode and al-
most any receiver beum-power tube
with the heater rewired as required.—
Editors. [301
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RADIO-TV and

ELECTRONICS TRAINING

AT A PRICE
"YOU CAN AFFORD!

*2] Yes, this great course costs far less than any training of its kind

INCH given by other major schools! Radio-Television Training School

will train you for a good job in Television or Industrial Elec-
tronics — AT HOME IN YOUR SPARE TIME.

Receiver Kit included

Think ot it—a complete training program including over
120 lessons, Fourteen Big Radio-Television Kits, Completa
Color-TV' Instruction, Unlimited Consultation Service N
ALL at a really brg saving to you, How can we do

this? Write to us today . . . and find out!

And what's more — you can (if you wish)

OPEN YOUR OWN RTS-APPROVED AND
FINANCED RADIO-TY SERYICE SHOP

We Want Many More Shops This Year

This 38 year old training organization —
called RTS, that's Radio-Television
Training School — wants to establish a

string of Radio-TY Repair Shops in
principal cities throughout the U.S.

COLOR TV So far, a great many such shops are

INSTRUCTION NOW IN BUSINESS AND PROSPER-
INCLUDED ING. We are helping and training

ambitious men to become future

ool ool el lpele e ol o YOU BU".D THESE owners and operators of these

shops in all areas.

Get your free book on the % AND OTHER UNITS! = el L
FAMOUS RTS BUSINESS PLAN |- ‘;{ INEXPERIENCED MEN ONLY -

WE TRAIN YOU OUR WAY!

COMPLETE

'e* e o7

oot stesteetoot
Tosgeelaateots o

evragele s

it find out how you can open && '

i| A REPAIR SHOP OF YOUR OWN el
:. g INCLUOED™ Radio-TY Repair, Merchan-
B We supply and finance your equipment \’{n dising and Sales by our
KX « _? 3 training methods—because
When you are ready and qualified to operate &O WE KNOW fhe. fequire-
B3 one of our RTS-Approved TY Repair Shops g’ ments of the .nndusfry.
| WE WILL SUPPLY AND FINANCE EVERY = P A i ene s il
%] BIT OF EQUIPMENT YOU NEED TO GET |: .,Ub“"\ YOU . . . we will show

o, e
ot %o

you how to earn EXTRA
excluded CASH, during the first

RAD'O TELEV'S'ON month or two of your
training period. YOU
TRA|NING scHOOL KEEP YOUR PRESENT

STARTED plus an inventory of parts and
supplies. In other words we will stcke you

. . AN OFFER NEVER MADE BEFORE BY
ANY TRAINING ORGANIZATION. Under
the RTS Business Plan you receive:
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kX 1. An electric sign for 6. Plans for shop . LOS ANGELES 5 CALIFORNIA PLACE IN YOUR OWN
o the shop front. arrangement.
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[ACCREDILECL WEMBER RADIO-TELEVISION TRAINING SCHOOL l
815 EAST ROSECRANS AYENUE Dept, EW-120
LOS ANGELES 59, ~CALIFORNIA I
SEND ME FREE — all of these big opportunnty books —
‘'Gocd Jobs in TV-Electronics,’’ A Repa:r Shop of Your Own'’
and ‘'Sample Lesson.’' | am interested in:
D Radio-Television D industrial Electronics I
| (Automation) I
| Name - — Age I
RTS' Membership in The Address |
Association of Home Study
Schools is your assurance of City & State l

Reliability, Integrity, ond
Quality of Training.
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MUSIC FROM THE ETHER

January ELECTRONICS WORLD brings you complete
construction details on building your own

TRANSISTORIZED THEREMIN!

The strange, beautiful sound of the Theremin
is at last within reach of electronics hobbyists
and technicians everywhere! Next month’s
ELecTrRONICS WORLD brings you complete
schematic diagrams . . . full construction details
on building this transistorized instrument that
brings “music from the ether”. For under 50
dollars, you can assemble this remarkable
3-octave musical instrument from readily

obtainable parts.

You'll also enjoy these important
features in the pages of January
ELECTRONICS WORLD:

e REVERBERATION—IN PRINCIPLE
AND PRACTICE — The latest—and one of the most

controversial hi-fi developments—is the use of a reverberation
system which sets up a greater feeling of dimensional presence.
Here’s how Motorola—one of the leading reverb manufacturers—

introduces this effect into its packaged stereo equipment.

e PACKAGED SERVICE PROBLEMS — SPECIAL
servicing problems are presented in TV sets and other
equipment that use packaged networks and modules consisting
of multiple components rather than single resistors or
capacitors. Here’s how to check these units, and

handle replacements.

e BUILD A V.H.F. DEMONSTRATION
OSCILLATOR _ Perfect for school

demonstrations as a science project—this

oscillator can be built from conventional

ELEETBI]ES WoRLD

tubes with the complete
set of plans featured

n this 1ssue.

..I--Effs Don’t miss ]anualy ELECTRONICS WORLD...
| “# Authoritative...Informative... Important
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look to this sign of assurance!

The Distributor displaying this sign will AUTHOR I ZED
solve your tuner problems at a profit to you. .
He has available the New Stardard Tuner
Replacement Guide, including replacement parts
listings. This is the only Guide of its kind in the co I l
world. Covers all Standard tuners produced

through 1959. includes replacements for many Tv TU N ER D ISTRIB UTU R
tuners not produced by Standard.
He handles our 48-hour Factory Guaranteed

Repair Service and Trade-In Allowance
on unrepairable Standard tuners.

See This Autharized Distributor Today

standard kollsman
INDUSTRIES 1IN C. Fomely Standard Coil Products Co., Inc.

2085 N. HAWTHORNE AVENUE, MELROSE PARK, ILLINOIS

GUARANTEED sepuacement TURfR -~ FACTORY SERVICE - PARTS




Latest Information

on the Electronic Industry

By ELECTRONICS WORLD'S
WASHINGTON CORRESPONDENT

RADIO-WIRE COMMUNICATIONS NETWORK TO PROVIDE GLOBAL WEATHER SERVICE—The first
phase of an improved global weather radio-wire teletypewriter communications network
was placed in operation a few weeks ago. Announcing the project, F.W. Reichelderfer,
chief of the U.S. Weather Bureau, said that when completed, the network will consist
of an unbroken chain of point-to-point circuits encircling the Northern and Southern
hemispheres. Four centers located in New York, Frankfort/Offenbach, Moscow, and
New Delhi, were activated in the first phase of the program. Tokyo will be used for
the fifth center which will be placed in operation during the spring of 1961.

TOLL-TV START POSTPONED—Trial subscription-TV, scheduled to begin in Hartford,
Conn. in the early fall, has now been indefinitely postponed, pending the results
of a hearing initiated by a group of local motion-picture owners. In calling the
hearing the FCC said that they hope to find out..."whether the conduct of the
proposed operation...would deprive viewers of...program services, which might
otherwise be expected to be available under the established system of television
broadcasting without the payment of a direct charge." Another major question the
Commission expects industry to answer is..."whether the operation...would adversely
affect competition in the television broadcasting industry."

HAMS ASKED TO VACATE 18 FREQUENCIES FOR ARMY EXERCISE—To support a large 30-day
Army field exercise (South Wind), involving 100,000 troops in the Eglin, Florida
area, 18 amateur frequencies in the 144-148 and 220-225 mc. bands were recently set
aside for communications purposes, and all amateurs within interference range were
asked to remain off the air during this period. In requesting hams to cooperate, the
Army said that because of the locations involved and directional antennas employed,
interference-free conditions would obtain. Cooperation, it was said, would certain-
ly enhance the excellent reputation which all radio hams have established over the
years.

RADIO-GUIDE SYSTEM DEVISED—A taped radio-guide system which will provide each
Chicago Natural History Museum visitor with a personal and portable tour has been
developed. The system features a continuous tape player, transmitter, and closed
loop antenna working on one of several frequencies to prevent crosstalk. In opera-
tion, signals are transmitted to a transistorized receiver weighing less than one
pound and equipped with an earphone and carrying strap.

100-TON RADAR ANTENNA INSTALLED—A three-section experimental radar antenna,
weighing 100 tons, was raised into position recently at the Federal Aviation Agen-
cy's National Aviation Facilities Experimental Center in Atlantic City, N.J. to make
possible an early start on a research-project providing altitude information through
radar for air-traffic control. Construction engineers took four and one-half hours
to hoist the antenna from a horizontal position and attach it to a 168-foot tower.
The antenna, which was assembled in a special building near the supporting tower,
was moved on maple blocks to a position at the bottom of the tower. Each section
consists of 10 miles of precisely drawn and drilled aluminum waveguide, making for
1056 antenna elements.

COMMUNICATIONS SATELLITE PROGRAMS TRANSFERRED TO ARMY—Systems management of the
$197-million "Courier" and "Advent" communication satellite projects has been trans-
ferred from the Advanced Research Projects Agency to the Department of the Army.
"Courier," an experimental research and development vehicle weighing 500 pounds, has
been designed to serve as a delayed repeater satellite at a 650-mile altitude, near-
equatorial orbit. As a delayed repeater, which stores information until commanded to
transmit rather than relaying it directly, "Courier" can provide a trunking capa-
bility for store-and-forward messages in an eventual world-wide network of orbiting
satellites. "Project Advent's" objective will be to conduct research and development
necessary to demonstrate the feasibility of a microwave communications satellite op-
erating in a 24-hour equatorial synchronous orbit. Weighing a half a ton, the sat-
ellite will operate at a height of 22,300 statute miles and will be operated with
two ground stations, one on each coast: in the vicinity of Camp Roberts, California
and the other near Fort Dix, New Jersey. [30]
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What Does F.C.C. Mean To You?

What is the F.C.C.?

F. C. C. stands for Federal Communications
Commission. This is an agency of the Federal

overnment, created hy Congress to regulate
all wire and radio communication and radio and
television broadeasting in the United States.

What is an F.C.C. Operator License?

The F, C. C. requires that only qualified per-
sons be allowed to install, maintain, and operate
electronic communications cquipment, including
radio and television broadcast transmitters, To
determine who s _qualified to take on such re-
sponsibility, the F. C. C. gives technical exami-
nations. Operator licenses are awarded to those
who pass these examinations. There are difterent
types and classes of operator licenses, based on
the type and difficulty of the examination passed.

What are the Different Types
of Operator Licenses?

The F.C.C. grants three different types (or
groups) of operator licenses — commercial radio-
telePHONE, commercial radiotclcGRAPH, and
amateur,

COMMERCIAL RADIOTELEPHONE oper-
ator licenses are those required of technicians
and ¢ngineers responsible for the proper opera-
tion of clectronic equipment involved in the
transmission of voice, music, or pictures. For
example, a person who installs or maintains two-
way mobile radio systems or radio and television
broadcast cquipment must hold a radiotele-
PHONE license. (A knowledge ot Morse code is
NOT required to obtain such a license.)

COMMERCIAL RADIOTELEGRAPH opera-
tor licenses are those required of the operators
and maintenance men working with communica-
tions equipment which involves the use of Morse
code. For example, a radio operator on board a
merchant ship must hold a radiotelecGRAPH
license. (The ability to send and receive Morse
is required to obtain such a license.)

AMATEUR opcrator licenses are those re-
quired of radio “hams”—people who are radio
hobbyists and cxperimenters. (A knowledge of
Morse code is necessary to be a “ham”.)

What are the Different Classes of
RadiotelePHONE licenses?

Each type (or group) of license is divided into
different classes. There are three classes of radio-
telephone licenses, as follows: .

(1) Third Class Radiotelephone License, No
previous license or on-the-joly experience is re-
quired to qualify for the ‘examination for this
license. The examination consists of F.C.C. Ele-
ments I and 11 covering radio laws, F.C.C.
regulations, and basic operating practices

(2) Sccond Class Radiotelephone License. No
on-the-job experience is required for this exami-
nation. Howecever, the applicant must have
already passed examination Elements 1 and II.
The sccond  class  radiotelephone  examination
consists of F.C.C. Element Il It is mostly
technical and covers basic radiotelephone theory
(including electrical caleulations), vacuum tubes,
transistors, amplificrs, oscillators, power snpplies,
amplitude  modulation, frequency  modulation,
measuring  instruments, transmitters, receivers,
antennas and transmission lines, cte,

(3) First Class Radiotelephone License, No
on-the-job experience is requircd to quality for
this examination. However, the applicant must
have already passed examination Elements 1, 11,
and IIL. (If the applicant wishes, he may take
all four elements at the same sitting, but this is

not the general practice.) The first cluss radio-
telephone examination consists of F. C, C. Ele-
ment IV. It is mostly technical covering ad-
vanced radiotelephone  theory and  basic  tele-
vision theory. This examination covers generally
the same subject matter as the second class ex-
amination, but the questions are more difficult
and involve more mathematics.,

Which License Qualifies for Which Jobs?

The THIRD CLASS radiotelephone license is
of valie primarily in that it qualifics you to take
the second class examination. The scope of
authority  covered by a third class license is
extremely  limited,

The SECOND CLASS radiotelephone license
qualifics yon to install, maintain, and operate
most all radiotelephone equipment except com-
mercial broadeast station cquipment,

The FIRST CLASS radiotelephone  license
qualifies you to install, maintain, and operate
every type of radiotelephone equipment (except
amateur, of course) including all radio and tele-
vision stations in the United States, and in its
Territories and Possessions. This is the highest
class of radiotelephone license available.

How Long Does it Take to Prepare
for F.C.C. Exams?

The time required to prepare for FCC exami-
nations naturally varies with the individual, de-
pending on his background and aptitude. Grant-
ham training prepares the student to pass FCC
exams in a minimum of time.

In the Grantham correspondence course, the
average beginoer should prepare tor his second
class radiotelephone license after from 200 to
250 hours ot study. This same student should
then prepare for his first class license in approxi-
mately 75 additional hours of study.

In the Grantham resident course, the time
normally required to complete the course and
get your license is as follows:

In the DAY course (5 days a week) you should
et vour second class license at the end of the
first 9 weeks of classes, and vour first class
license at the end of 3 additional weeks of
cle This makes a total of 12 wecks (just a
little less than 3 months) required to cover the
whole course, from “'scrateh” through first class.

In the EVENING course (3 nights a week)
you should get your second class license at the
end of the 15th week ot clas and your first
class license at the end of 5 additional wecks of
classes. This makes a total of less than 3 months
required to cover the whole course, from “seratch”™
through first class, in the evening course.

The Grantham course is designed specifically
to prepare you to pass FCC examinations. All
the instruction is presented with the FCC exami-
nations in mind. In every lesson test and pre-
examination you are given constant practice in
answering FCC-type questions, presented in the
same manner as the questions you will have to
answer on your FCC examinations.

Why Choose Grantham Training?

The  Grantham  Communications  Electronics
Course is planned primarily to lead to an F.C.C.
license, but it does this by TEACHING elec-
tronics. This course can prepare you quickly to
pass F, C. C. examinations because it presents
the necessary principles of electronies in a
simple “casy to grasp” manner. Each new idea
is tied in with familiar ideas, Each new principle
is presented first in simple, everyday language
Then after you understand the “what and why”’
of a certain principle, you are taught the tcch-
nical language associated with that principle.
You learn more electronics in less time, beeause
we make the subject easy and interesting.

Is the Grantham Course a “Memory Course”?

No doubt you’ve heard rumors about “mem-
ory courses” or “cram courses” offering “all the
exact FCC questions”, Ask anyone who has an
FCC license if the necessary material can be
memorized. Even if you had the exact exam
questions and answers, it would be much more
difficult to memorize this “meaningless” mate-
rial than to learn to understand the subject.
Choose the school that teaches you to thoroughly
understand —~ choose  Grantham  School of Elec-
tronics.

Is the Grantham Course Merely a
“Coaching Service"?

Some schools and individuals offer a “‘coach-
ing service” in FCC license preparation. The
weakness of the ‘‘coaching service’” method is
that it presumes the student already has a know-
ledge of technical radio and approaches the
subject on a “question and answer’’ basis. On
the other hand, the Grantham course “begins at
the Dbeginning’” and progresses in logical order
from one point to another. Every subject is
covered simply and in detail. The emphasis is on
making the subject easy to understand. With
each lesson, you receive an FCC-type test so you
can discover daily just which points you do not
understand and clear them up as you go along.

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

License Weeks
Neil W, Michel, 402 E. Jefferson, Owensville, Mo, . . L. 1st 12
L. Gordon Combs, RR=3, Box 2794, Hemet, Calif. N . Ist 11
Daniel A. Ruch, Station KVOZ, Box 1498, Laredo, Texas o R st 12
George 1. Sanderson, 128% W, 4th Strect, Marysville, Ohio . ... ... ... .. ... 1st 8
Donald F. Teneych, 38 Brighton Road, Worcester, N. Y. L R 1st 12
Richard Scherzer, Apt. 5, 1175 S, Franklin Ave.. Los Angeles, Calif. ... . .. 1st 13
Jerry Miller, P. O, Box 1233, Charleston, West Virginia .. PP, 1st 11
David M. Tarter, 1174 Hilltop Road, Kansas City 4, Kansas e A 1st 12
Verme S, Melton, Jr., 1014 Canyon Road, Santa Fe, New Mexico ... ... ... .. Ist 8
Gerald T, Bullock, 613 Keefer Place, NW, Washingtan, D. C, . .. ... ..... . 1st 12

Resident Classes Offered at Four Locations
To better serve our muny students throughout the nation, Grantham School of Electronics maintains
four separate schools —located in Hollywood, Seattle, Kansas City, and Washington, D. C.— all offering
the same resident courses in F.C.C. leense preparation. (Correspondence  courses are  conducted

from Hollywood.)

For further details concerning F.C.C. licenses and our training, send for our FREE booklet,
“Carcers in Electronics”. Clip the coupon below and mail it to the School nearest you.

Get your First Class Commercial F.C.C. License Quickly
by training at

=N

1505 N. Western Ave.
Hollywood 27, Calif.

(Phone: HO 7-7727)

408 Marion Street
Seattle 4, wash.

(Phone: MA 2-7227)

MAIL COUPON NOW —NO SALESMAN WILL CALL =

December, 1960

2 GRANTHAM
SCHOOL OF ELECTRONICS

3123 Gillham Road
Kansas City 9, Mo.

(Phone: JE 1-6320)

r

Name

Address

821 - 19th Street, N.W.
Washington 6, D.C.

(Phone: ST 3-3614)

To: GRANTHAM SCHOOL OF ELECTRONICS

1505 N. Western
Hollywood
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.

e Age

MAIL COUPON TO SCHOOL NEAREST YOU

{Mail in envelope or paste on postal card)

3123 Giliham Rd,
Kansas City

821-19th, NW
Washington

408 Marion
Seattle

State

City___

—
1
|
|
I
1
1

I am interested in:

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

(] Home Study, [ Seattle classes



America’s Most Popular,
Most Authoritative Books on
High Fidelity, Stereo and Tape

Here are some of the world's greatest hi-fi books...chosen
carefully by Ziff-Davis Electronics Book Service as among
the best in their field.
Right now, one or more of these great books will be sent *
to you for 7 days FREE! Simply write your choices on the

coupon below and mail it today. When your books arrive,
read and enjoy them for seven full days. !f, after that, you
don’t agree that they are everything you need and want,
return them and owe nothing.

2751. HI-FI GUIDE=
STEREOPHONIC
SOUND, Hoefler

A ‘“how-to’’ book on hi-fi,
written in simple lan-
guage. Will help you buy
the right equipment and
see that you get the
most out of your stereo
or monaural investment.
$2.50

42, REVERE TAPE
RECORDER GUIDE,
Tydings

The first non-technical
book to provide useful
information on the Re-
vere Tape Recorder. Al-
so a basic guide to the
entire field of tape. Will
show you new uses and
add to your enjoyment.
$1.95

2000. STEREO

HI-FI GUIDE, 1960

Ziff-Davis
1960 edition features 60-
page exclusive by Joseph
Marshall on components
and how they work. In-
cludes "“what you should
know before buying
stereo’’. Complete, in-
teresting, invaluable!
$1.00

22

2752. HIGH QUALITY
SOUND
REPRODUCTION, Mois

The perfect manual for
both the professional
engineer and the serious
amateur interested in
high fidelity. The “why”’
and “how” of sound re-
production is covered in
complete detail. $15.00

49. TAPE RECORDING
GUIDE, Marshall

Designed to help you get
the most out of your
tape recorder, whether
for business, pleasure or
professional use. A
handy guide to have
around, no matter what
equipment you own.
$1.95

2002. ELECTRONIC
KITS DIRECTORY,
1960, Ziff-Davis

New 1960 edition lists
over 750 kits, latest
models, prices and fea-
tures for hi-fi kits—pre-
amps, amplifiers, tun-
ers, speakers — ham
radio, SWL, Citizens
Band. Fun and educa-
tion. $1.00

2753. LOW-COST
HL-FI, Hoefler

Hundreds of hints for
budget hi-fi will be found
in these fourteen chap-
ters with over 300 de-
tailed photographs,
drawings and diagrams.
‘Will save you money in
starting or improving
your system. $2.50

2750. ELEMENTS OF
MAGNETIC TAPE
RECORDING, Haynes

Here's how to get pro-
fessional results with
tape the way the experts
do. Complete nomencla-
ture, basic techniques,
how to splice and edit,
how to repair and main-
tain your recording
equipment, $7.95

=
2004. HI-FI

ANNUAL & AUDIO
HANDBOOK, Ziff-Davis

1960 edition. Prepared
by the editors of Elec-
tronics World, An excel-
Jent advanced guide to
theory, construction and
circuitry, Over 40 pages
on stereo amplifiers and
equipment. $1.00

2755, THE PRACTICAL
HI-FI HANDBOOK, King

A guide to high fidelity
sound reproduction for
the service engineer and
amateur. Chapters on
amplifiers, loudspeakers,
pickups, microphones,
record players, disc, tape
and stereo. $5.93

2754. MAGNETIC *
TAPE RECORDING,
Spratt

Designed to give princi-
ples of magnetic record-
ing and to enumerate
characteristics of both
the medium and the
machines. Excellent for
adapting magnetic re-
cording to special needs
and wider applications,
$8.95

2010. AUDIO
YEARBOOK, 1961,
Ziff-Davis

Brand new edition. By
the editors of Electron-
ics World. Advanced
discussions and instruc-
tions on every phase of
audio. Special features
make this an excellent
guide for the advanced
audiophile. $1.00

2756. REPAIRING
RECORD CHANGERS,
Ecklund

A practical manual on
repair of mechanical ele-
ments of record chang-
ers, including pickups,
needles, changer actions.
motors, drives, tripping,
dropping and shut-offs.
Also magnetic recorder
repairs. $5,95

2757. RIBBONS OF
SOUND, Barleben

A handbook on the fun.
damentals of magnetic
tape recording simply
and interestingly pre-
sented. Factual informa-
tion you can use no
matter what type or
make of recorder you
own. Paper. §2.50.

2772, Cloth. $£3.50

2006. ELECTRONIC
EXPERIMENTER'S
MANUAL, Findlay

With a few dollars worth
of basic tools and this
book to guide you. you
can explore the wonder-
world of electronics ex-
perimentation more
completely than ever be-
fore. 10 big sections.
$4,95

2760. HI-FI STEREQ
FOR YOUR HOME,
Whitman

Tells what stereo is, how
it differs from hi-fi, how
it works, how it affects
home listening habits,
and how to install and
maintain it. Complete
list of terms defined.
Generously illustrated.
$3.50

e
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2758. TAPE
RECORDERS AND
TAPE RECORDING,
Weiler

An ideal sourcebook of
information on all
aspects of tape record-
ing. Covers all funda-
mentals necessary to
realize full potential of
your tape equipment,
Special sections on ac-
cessories, $2.95

oot B SBE
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2769. THE
ELECTRONIC
MUSICAL
INSTRUMENT
MANUAL, Douglas

Covers every design
phase of the modern
electronic musical in-
strument — including
theory, schematics of
organ circuits, the sci-
ence of sound as well as
the art of musie. $7.50

ELECTRONICS WORLD



Yours For a 7-Day

Free Examination from
Book Service!

Each volume is designed to help you get more use and
pleasure from your high fidelity equipment. Whether
you're planning to buy or ready to improve your system—

whether you now enjoy stereo or plan to convert to stereo

2762. FROM
MICROPHONE TO EAR,
Slot

A complete survey of
the technique of sound
recording and reproduc-
tion, discussing the en-
tire chain from micro-
phone to loudspenker. A
practical book for musie-
lovers as well as sound
technicians, 84,95

2011. STEREO & HI-Ft
DIRECTORY, 1961,
Ziff-Davis

New! Complete buyers’
gruide of over 1200 com-
ponent listings, 8§00
photos:  latest models,
prices! World’s most
complete reference. En-
tire sections on every
phase of stereo and mon-
aural high fidelity. $1.00

2766. HIGH FIDELITY
HOME MuUSIC
SYSTEMS, Wellman

Authoritative advice on
choosing the right type
of system for your needs
with practical informa-
tion on the functions of
each unit—selection. as-
sembly and installation.
$4.50

2767, HIGH FIDELITY
TECHNIQUES, Newitt

A comprehensive treat-
ment of both the princi-
ples and .practice of
modern high fidelity
sound systems — how to
plan a new system, how
to improve an existing
one. A goldmine of hi-fi
information. 28.25

Magretic
Recording

—whether you're a music-lover or a hi-fi do-it-yourselfer—
you'll find one or more books of interest below! For your
self or for gift-giving—use the coupon below today!

2771, HI-FI
HANDBOOK, Kendail
How to plan your home
music system, choose the
best components, install
your system easily and
maintain it by yourself.
All these, and ways to
save money, are pre-
sented in this basic book.
$3.50

2759. TECHNIQUES
OF MAGNETIC
RECORDING, Tall

Translates the complexa
ities of a science into
practical, easy-to-follow
techniques. New  ideas.
new standards, espe-
cially for the amateur
who wants a good work-
ing knowledge of mag-
netic recording, #8.50

2763. MAGNETIC
RECORDING
TECHNIQUES, Stewart

Covers the technology of
magnetic recording
methods and devices for
engineers and techni-
cians concerned with
their application in
audio, TV, communica-
tions, computers and
other fields, $8.50

2765. YOUR TAPE

RECORDER, Marshall
Based on 23500 experi-
ments with almost every
type of recorder. this
book helps to eliminate
trial and error under all
conditions. Includes il-
lustrations of 55 mag-
netic recorders with
specifications. $4.95

2768. MAGNETIC
RECORDING, Begun

Thoroughly covers the
theory of muagnetic re-
cording, various types
and makes of recordersy
their applications and
performance measure-
ments. Ineludes chapter
on important research
problems. 26,25

2770. HOW TO USE
A TAPE RECORDER,
Hodgson and Bullen
Written to help business
and home recorder own-
ers to learn how to get
full value from their
machines. Explains
basic working of tape
recorders and accesso-
ries as modern tools of
communication. $4.95

[r——————— e ————————

ELECTRONICS BOOK SERVICE, One Park Avenue, New York 16, N. Y, Q;f{

fofat 2
Please send me the book(s) | have listed below for a FREE 7-day Trial Examination. | understand that

Sﬂﬁ ?m

if | am not completely satisfied, | may return my selection(s) and I'll owe you nothing. Otherwise, |
W‘,’ 7{7 D will send you payment for the book(s) of my choice, plus postage and handling. EF523
- M{m
NUMBER TITLE PRICE

Or Use Thia
Cowton Today !

|

|

!

|

|

|

|

|

|
Leading hi-fi dealers and salons and I
radio and electronics parts jobbers are :
|

|

|

|

|

I

|

|

!

(If you need more space to list additional titles, attach

a sheet of paper with additional list.)

D SAVE MONEY! Enclose payment in full for
the book(s) of your choice and we will pay
shipping charges. Same return privileges
and prompt refund guaranteed.

*TOTAL

making their stores headquarters for
books on every electronics subject. You
can take this list to your favorite dealer
for Immediate purchase.

1 your local dealer does not carry books,

Please send me FREE CATALOG, when
published.

*New York City Residents, please add 3% sales tax.

use the coupon for prompt delivery from NAME
ELECTRONICS BOOK SERVICE, on a 7- ADDRESS FLEASE prT GLEARLY
day free trial basis.
CITY. ZONE STATE
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HIGH CAPACITY
...LOW VOLTAGE

ik

ELECTROLYTICS

Aerovox Type HCB units are polarized electrolyﬁc';
capacitors designed especially for use in indus-
trial applications such as battery eliminators,
power supplies, electric fence controls, sound
movie projectors, etc. For non-polarized applica-
tions such as welding and control equipment they
are available as Type NPB electrolytics.

Both types feature heavy-duty, moisture resistant
bakelite-cases which eliminates the need for outer
cardboard insulating tubes. Units are high capa-
city etched plate, high quality electrolytics de-
signed for trouble-free, long-life operation.

SPECIFICATIONS
® Operating Temperature Range: —40°C. to +85°C..

® Capacitance Tolerance up to 150 VDCW
—10+100%, over 150 VDCW—10+-50%.

® Available in capacitance values from 15 mfd to
12,000 mfd In voltage ratings of 6, 12, 18, 25, 50
VvDCW and 125, 300 and 450 VNP.

@ Stocked for off-the-shelf delivery by your
Aerovox Distributor.

"AEROVOX
‘CORPORATION
" DISTRIBUTOR D‘i:v”l SION
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DR. DONALD G, WILSON has been named
vice-president [or resecarch at P, I
Mallory & Co., Inc.,
Indianapolis.

In his new post,
Dr. Wilson will su-
pervise the com-
pany's electro-physi-
cal laboratories, its
chemical laborato-
ries, and the mate-
rials laboratories.
Additionally, he will coordinate Mallory
engineering and rescarch activities
throughout the country. He will expand
the company's applied research pro-
gram as well as establish additional re-
search centers.

Before joining the firm, Dr. Wilson
was an assistant vice-president and as-
sistant director of rescarch for Stivum-
berg-Curlson. He was a consultant on
the “Sidewinder” missile program at
the U.S. Naval Ordnance Test Station
and served on the staff at Rensselaer
Polytech. He holds a Master's degree
and Doctorate from Harvard.

HOWARD W. HIBSHMAN has been named
sales manager ol consumer products for
Stromberg-Carlson. In his new position
he will be responsible [or the national
marketing of sterco high-fidelityv com-
ponents and ensembles . . . J. BRYAN
STRALEY has been clected president of
Reeves Instrument Corp. Executive
vice-president of the company since
February 1959, he was also elected to
the company's board of directors . . .
DAVID R. HULL has been clected to the
post of corporate execulive vice-presi-
dent of Hoffman Electronics Corp. . . .
G. G. ROBERTS has heen appointed tech-
nical director and a member of the
bhoard of Cossor Radur & Elcctronics,
Ltd. of England ... JULIUS D. WINER hiis
heen elected president of Capehart
Corp., succeeding his brother, JACK M.
WINER, who died suddenly last August
... WILLIAM O. SPINK has heen appointed
vice-president for sales of Sylvania
Electronic Tubes . . . KEITH A, SHARF is
the new production manager ol Marion
Instirument Divc. of Minneapolis-Honey-
well. He has been with the firm since
1949 . . . L. HARRISS ROBINSON has been
named director ol marketing for Wes-
trex Corp.

W. MYRON OWEN, chairman of the EIA’s
Parts Division, has announced the es-
tablishment of a commiitee to study,
analyze, and make recommendations on
all aspects of the marketing of indus-
trial electronic components.

According 1o Mr. Owen, president of
Acrovox Corp., the new Industrial Parts
Marketing Commitice is made up of ex-

ecutives who are concerned with the di-
rect sales ol components 1o original
equipment 1manulacturers and indus-
trial and military accounts.

Committee chairman is Wilfred L.
Larson of Switcheraft, Ine. Other mem-
bers are: Roland M. Bixler, J-B-T In-
strwments, Ine.; William 1. Budd, ¢T'S
Corp.; Harold C. Buell, P. R. Mallory &
Co., Inc.; George Butler, International
Resistanee Co.; Fran J. Chamberlain,
Clarostat Mfy. Co.; 1. A, Cornelius,
Littclfuse, Inc.: Lew Howard, Tricd
Transformer Corp.: Matt Little, Quaimn-
Nichols Co.; Frank L. Marshall, Acro-
ros Corp.; Robert T. McTigue, Odlk
Mfy. Co.: Walter E. Peek, Centralab;
William H. Rous. Amphenol-Bory Elec-
tronics: Allen K. Shenk, Erie Resistor
Corp.; Warren Stuart, Belden Mfy. Co.;
and Norman Triplett, Triplctt Electri-
cal Instrment Co.,

DONALD W, GUNN hus been appointed re-
gional vice-president of Sylvania Elec-
tric Products Inc.
In his new post,
Mr. Gunn will have
responsibility for the
company's market-
ing activities in
twelve Western
“ states and  Hawaii.
A vice-president for
sales of Sylerania
Tubes since 1958, he will

Electronic
make his headquarters at the company’s
distribution center in Burlingame, Calif.

Prior to joining Sylcania in 1931, Mr.
Gunn worked with New Engloand Power
Co. and Raytheon.

TELECTROSONIC CORP. hus added 60,000
square feet to its operation in Long
Island City, N.Y. The move involves a
four-tloor plant which will increase the
firm's manutacturing racilities for tape
recorders . . . VEMALINE PRODUCTS CO.
has taken new quarters in Franklin
Lakes, N.J. which provide three times
the company’s former working area . ..
RAl (Rudiotelevisione Italiona) has
opened new oflices at 717 Fifth Ave,
N.Y. Mr. Giorgio Padovano, executive
vice-president of the corporation, will
head the new oftices . .. INDUSTRO TRAN-
SISTOR CORP. has announced construc-

tion ol a new semiconductor applied
research and development center in
Natick, DMass, EITEL-McCULLOUGH,

INC. of San Carlos, Calif, has established
4 regional sales oflice in Belleville, N.J.

. HAMMARLUND MFG. €O. has broken
ground for a $350,000 addition to its
plant in Mars Hill, N.C. . . . NATIONAL
ELECTRONICS, INC. is adding 23,000 square
teet to its Stevens Street plant in Ge-
nevi, Ill. ... CORNING ELECTRONIC

ELECTRONICS WORLD
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NEW for 61 FROM INTERNATIONAL

S

A New “Advanced Engineeréﬂ” All Transistor, Crystal Controlled Short Wave Converter
AMATEURS <+« CITIZEN LICENSEES

Mobilette 61. International’'s new improved all
transistor, crystal controlled converter provides a
“quick and easy' way to convert your car radio
{or short wave reception. Mobilette 61 units cover
a specific band of frequencies providing a broad
tuning range. Mobilette units are quickly inter-
changeable.

Check these all new features' New and improved
circuit for increased gain . .. New internal jumper
for positive and negative grounds . . . New RF
amplifier, mixer/oscillator . . . New separate input
for broadcast and short wave antennas . . . Installs
neatly under dash.

Mobilette 61 is available in a wide choice of fre-
quencies covering the Amateur bands 75 through
6 meters, Citizens band, Civil Air Patrol low band
{requencies. WWYV time and frequency standards.

Designed for 12 VDC, Mobilette 61 will operate
on 6 VDC at reduced output.

See the Mobilette 61 at your dealer today.

Complete, ready to plug in and operate only $22.95

Any frequency in the range 2 MC to 50 MC
available on special order . . . .. ... ... $25.95

December, 1960

International Mobilettes

Catalog No.
630 -
630 -
630 -
630 -
630 -

630 -
630 -
630 -
630 -
630 -

asking.

110
111
112
113
114

115
116
117
118
119

6 meters
10 meters
11 meters
15 meters
20 meters
15 MC

40 meters
75 meters
10 MC
CAP

CIVIL AIR PATROL

cover these short wave bands.

Frequency

(Amateur) 50-51 MC
(Amateur) 28.5-29.5 MC
(Citizens) 26.9-27.3 MC
(Amateur) 21-21.6 MC
(Amateur) 14-14.4 MC
(WWV)

(Amateur) 7-7.4 MC
(Amateur) 3.8-4.0 MC
(WWV)

(Low Band)

Special Frequencies 2 MC-50 MC

Write for International's complete catalog of precision radio
crystals, and quality electronics equipment . . . yours for the

18 MORTH LEE » OKLAHOMA CITY, OKLA.
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For Push-Pull AND Push-Push

Switch Type Controls

all
adds

Look at the figures —78¢; of the TV, radio and
hi-fi sets now being produced utilize push-pull or
push-push controls! Only CENTRALAB gives you a
complete line of replacements for them—35 push-
pulls, plus the only push-push units available!
T'o multiply your choice, these CENTRALAB switch-
type controls are divided into 4 types— Adashaft,
Universal Shaft, Fastatch or dual concentrics, and
T'win types for stereo. Whatever kind you need,
you can be sure your CENTRALAB distributor hasit.
For a complete accounting on these push-pull and
push-push controls, ask your distributor for
Bulletin 42-936 or write us for your free copy.

i % : . = £ THE ELECTRONICS DIVISION OF GLOBE-UNION INC. |

{w > E o 10l EAST KEEFE AVENUE » MILWAUKEE 1, WISCONSIN
S ] i S CENTRALAB CANADA LIMITED—AJAX, ONTARIO
8.6034 ® ,

VARIABLE RESISTORS - CERAMIC CAPACITORS
« ENGINEERED CERAMICS

ELECTRONIC SWITCHES -
PACKAGED ELECTRONIC CIRCUITS
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COMPONENTS has announced plans to
build a new plant in Raleigh, N.C. for
production of glass capacitors.

JAMES W. NOLAND has been appointed
general manager of the Gonset Division
. of Youny Spring and
Wire Corp.. Bur-
2 bank, California.
+  He formerly was
“ manager of manu-
= facturing [lor the
West Coast producer
of radio communica-
tions equipment. My,
Noland's experience
cncompasses a 20-year period, including
responsible positions in management,
engineering, and production.

Prior to joining Gonsct. he served as
lactory manager for Globe Electrounics,
Division of T'cxtron. Inc.

WILLIAM O. SWINYARD, vice-president
and director of Huzeltine Research. Inc.,
recently celebrated his 30th anniversary
with the company and was presented
with a diamond pin. He is a former
director of the IRE . . . JOHN A. WITH-
ERELL has been appointed merchandising
manager of Pentron Sules Co., Inc. In
his new post he will be responsible for
all advertising, sales promotion, prod-
uct information, and publicity for the
firm ROY HUNT has been named
national sales manager of the clectronic
organ and small instruments division
of Estey Electronies Corp. . .. CHARLES
LAINE has been named sales manager of
the semiconductor division ol Semi-
Elements. Inc. He will continue to serve
as assistant secretary of the corpora-
tion HENRY M. RUPPEL has heen
clected vice-president in charge of pro-
duction enginecring for Allied Contiol
('o.. Inc. He joined the organization in
1944 . . . ROBERT W. PIKE has been named
chief engineer in charge of research
and development for Industro Tran-
sistor Corp. He will head the company’s
new semiconductor R & D center in
Natick, Mass. . .. RICHARD A, STONESIFER
has been appointed product sales man-
ager [or speciul tube operations of Syl-
N,

DALE ELECTRONICS, INC. of Columbus,
Neb., has been merged with HATHAWAY
INSTRUMENTS, INC. of Denver, Colorado
... The boards of directors of JERROLD
ELECTRONICS CORP. and HARMAN-KARDON,
INC. have approved the consolidation of
the two firms. The two companies will
continue to operate as herctolore, with
no change in management, program,
or location . . . TENNY ENGINEERING, INC.
of Union, N.J. has contracted to pur-
chase COMMUNICATION MEASUREMENTS
LABORATORY, iNC. of Plainfield, NJ. ...
MODEL ENGINEERING AND MANUFACTUR-
ING CORP. has acquired controlling in-
terest in MONTEK, INC. of Salt Lake City.

Stockholders of GENERAL INSTRU-
MENT CORP. and GENERAL TRANSISTOR
| CORP. have approved a merger, with
‘GENERAL INSTRUMENT the surviving cor-
poration ... ASTROMETRICS, INC. of Santa
Barbara, Calif. has been incorporated.

[30]
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Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mcn.-Fri,, 7:15-8 P.M.
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_EICO instruments in use throu

VBT T oW Stereo Power Amplifier HF89
70W Stereo Power Amplifier HF87 :
28W Stereo Power Amplifier HF86

@ Exclusive advanced systematized engineering

® Latest and finest guality parts

e Exclusive *“‘Beginner-Tested” easy step-by-
step instructions

o Exclusive TRIPLE quality control

o Exclusive LIFETIME guarantee at nominal cost

{N STOCK — Compare, then take home any EICO
equipment — right ‘‘off the shelf” — from 1500
neighborhood EICO dealers throughout the U. S.
& Canada, most of whom offer budget terms.

HF81 Stereo Amplifier-Preamplifier selects,
amplifies, controls any stereo source & feeds it
thru self-contained dual 14w amplifiers to a pair
of speakers. Provides 28W monophonically.
Ganged level controls, separate balance control,
independent bass and treble controls for each
channel. Identicat Williamson-type, push-pull
EL84 power amplifiers. “Excellent” — SATURDAY
REVIEW. ‘“‘Outstanding . . . extremely versatife.”
— ELECTRONICS WORLD. Kit $69.95. wired
$109.95. Incl. cover.

HF85 Stereo Preamplifier: Complete master
stereo preamplifier-control unit, self-powered.
Distortion borders on unmeasurable. Level, bass
& treble controls independent for each channe
or ganged for both channels. Inputs for phono,
tape head, mike, AM, FM, & FM-multiplex. One
each auxiliary A & B input in each channel.
"“Extreme flexibility . . . a bargain.”” — HI-FI
REVIEW. Kit $39.95. Wired $64.95. Incl. cover.

New HF89 100-Watt Stereo Power Amplifier: Dual
S0W highest quality power amplifiers. 200W peak
power output. Uses superlative grain-oriented
steel output transformers for undistorted re-
sponse across the entire audio range at full
power, assuring utmost clarity on full orchestra
& organ. 60 db channel separation. M distortion
0.5% at 100W; harmonic distortion less than 1%
from 20-20,000 cps within 1 db of 100W. Kit
$99.50. Wired $139.50.

HF87 70-Watt Stereo Power Amplifier. Dual 35W
power amplifiers identical circuit-wise to the
superb HF89, differing only in rating of the out-
put transformers. IM distortion 1% at 70W;
harmonic distortion less than 1% from 20-20,000
cpswithin 1 db of 70W. Kit $74.95, Wired $114.95.

HF86 28-Watt Stereo Power Amp. Flawless repro-
duction at modest price. Kit $43.95. Wired $74.95.

December, 1960
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LOVE TO CREATE...BUILD

FM Tuner HFTSO1%
AM Tuner HFT9411
FM/AM Tuner HFT921%

FM Tuner HFT90: Prewired, prealigned, tempera-
ture-campensated ‘‘front end'’ is drift-free. Pre-
wired exclusive precision eye-tronic® traveling
tuning indicator. Sensitivity: 1.5 uv for 20 db
quieting; 2.5 uv for 30 db quieting, full limiting
from 25 uv. IF bandwidth 260 kc at 6 db points.
Both cathode follower & FM-muitiplex stereo
outputs, prevent obsolescence. Very low distor-
tion. ““One of the best buys in high fidelity kits.”
— AUDIOCRAFT. Kit $39.95*. Wired $65.95*.
Cover £3.95. *Less cover, F.E.T. incl.

AM Tuner HFT94: Matches HFT 90. Selects “‘hi-fi"”
wide (20-9000 cps @ -—3 db) or weak-station
narrow (20-5000 cps @ ~3 db) bandpass. Tuned
RF stage for high selectivily & sensitivity. Pre-
cision eye-tronic® tuning. *“‘One of the best
available.”” —HI-FI SYSTEMS. Kit $39.95. Wired
$65.95. Incl. cover & F.E.T.

FM/AM Tuner HFT92 combines renowned EICO
HFTS0 FM Tuner with excellent AM tuning facili-
ties. Kit $59.95. Wired $94.95. Incl. cover &
F.ET.

AF4 Economy Stereo Integrated Amplifier pro-
vides clean 4W per channel or 8W total output.
Kit $38.95. Wired $64.95. Incl. cover & F.E.T.

HF12 Mono Integrated Amplifier (not illus.): Com-
plete "‘front end’’ facilities & true hi-fi perform-
ance. 12W continuous, 25W peak. Kit $34.95.
Wired $57.95. Incl. cover.

HFS3 3-Way Speaker System Semi-Kit complete
with factory-built 34~ veneered plywood (4 sides)
cabinet. Bellows-suspension, full-inch excursion
12”7 woofer (22 cps res.) 8” mid-range speaker
with high internal damping cone for smooth re-
sponse, 3%2” cone tweeter. 2% cu. ft. ducted-
port enclosure. System Q of V2 for smoothest
frequency & best transient response. 32-14.000
cps clean, useful response. 16 ohms impedance.
HWD: 263~ x 13%” x 1454”. Unfinished birch.
Kit $72.50. Wired $84.50. Walnut or mahogany.
Kit $87.50, Wired $99.50.

HFSS Z-Way Speaker System Semi-Kit complete
with factory-built 34~ veneered plywood {4 sides)
cabinet. Bellows-suspension, 5g” excursion, 8~
woofer (45 cps. res.), & 3V2” cone tweeter, 1Y4”
cu. ft. ducted-port enclosure. System Q cf V2 for
smoothest freq. & best transient resp. 45-14,000
cps clean, useful resp. 16 ohms.

Stereo Integrated Amplifier AF4tt

STEREd -

Mono Hi-Fi...
the experts say
your Best Buy
is EICO

Stereo Automatic Changer/
Player 1007

Z-Way Speaker System HFS3
2-Way Bookshelf Speaker Systems

HFSS and HFS1 s,

INSTITUTE OF

HICH FIDELITY

MANUFACTURERS-

HWD: 24” x 121/2” x 10%2~. Unfinished birca. Kit
$47.50. Wired $56.50. Walnut or mahogany. Kit
$59.50. Wired $69.50.

HFS1 Bookshelf Speaker System complete with
factory-built cabinet. Jensen 8” woofer, match-
ing Jensen compression-driver exponential horn
tweeter. Smooth clean bass; crisp exiended
highs. 70-12.000 cps range. 8 ohms. HWB: 23"
x 11”7 x 9”. Kit $39.95. Wired $47.95

HFS2 Omni-Directional Speaker System (not illus.)
HWD: 36” x 15%” x 1132”. "'Fine for stereo’” —
MODERN HI-FI. Completely factory-built. Mahog-
any or walnut $139.95. Blond $144.95.

New Stereo/Mono Automatic Changer/Player: Jam-
proof 4-speed, all record sizes, automatic changer
and auto/manual player. New extremely smooth,
low distortion moisture-proof crystal cartridge
designed integrally with tonearm to eliminate
mid-range resonances, Constant 43> grams stylus
force is optimum to prevent groove flutter dis-
tortion. No hum, turntable attractions, acoustic
feedback, center-hole enlargement. Only 1034 x
137, 1007S: 0.7 mil, 3 mil sapphire, $39.75.
Incl. F.E.T. and ‘‘Magnadaptor.”’

tShown in optional Furniture Wood Cabinet
WE71: Unfinished Birch, $9.95; Walrut or
Mahogany, $13.95.
t+Shown in optional Furniture Wood Cabinet
WET0: Unfinished Birch, $8.95; Walnut or
Mahogany, $12.50.

- 1
EICO, 33-00 N. Bivd., L.1.C. 1, N, Y. EW-12 f

Show me how to SAVE 50% on easy-to-tuild |
top-quality Hi-Fi, Send FREE catalog, Stereo Mi-Fi |
Guide plus name of neighborhood EICO dealer.

Name .. .. . .
Address. ... ... .
City . Zone.. . .State

New! 36-page Guidebook to Stereo

and Mono Hi Fi...Send 25¢ to

cover handling and postage
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®

PEAK-TO-PEAK

VTVM 5232 & tUNI-PROBE®
KIT $29.95 WIRED $49.95
fU. S. Fat. No. 2,790,051

COLOR & MONOCHROME
DC TO 5 MC LAB & TV

5" OSCILLOSCOPE #460
KIT $79.95 WIRED $129.50

-

R ORI BN PR

10 te-100

31

By

ol
i

[o]

2

O

T T L

S

L]

HJW.'aaHHaaerme.'fmeNm

BN |-|-|-)1

50
001
TIREER I

SEE OUR OTHER ADVERTISEMENT ON PAGE 107

Also awailable:

5” Push-Pull
Oscilioscope #425

Kit $44.95 Wired $79.95

RF SIGNAL
GENERATOR #324
KIT $26.95 WIRED $39.95

Turn Page For More EICO Values
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ost EICO distributors
offer budget terms.
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SIGNED

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

<

Praised by the experts as Best Buys. ..

By far the best professional VIVM value

®

ance for so low a price! Calibration without
removing from cabinet. Measure directly p-p
voltage of complex & sine waves: 0-4, 14,
42, 140, 420, 1400, 4200. DC/RMS sine
voits: 0-1.5, 5, 15, 50, 150, 500, 1500 (up
to 30,000 volts with HVP probe, & 250 mc
with PRF probe). Ohms: 0.2 ohms to 1000
megs. 412" meter, can't-burn-out circuit. 7
non-skip ranges on every function. Zero
center.” Features EICO’s exclusive UNI-PROBE:
your terrific time-saver, performs all func-
tions: a halt turn of probe-tip selects DC
or AC-Ohms!

’An engineering achievement unmatched
in the industry! EICO-designed for i{abo-
ratory precision and EICO-priced for lowest
cost. Features DC amplifiers. Flat from DC to
4.5 mc, usable to 10 mc. Vert. Sens.: 25 mv/
in; input Z 3 megs; direct-coupled & push-

in electronics; nobody but EICO brings;
\) you such outstanding instrument perform-

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

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

pull throughout. 4-step frequency-compen- Speed imple operation, unexcelled
sated attenuator up to 1000:1. Sweep: per- Osgnsutnnys ar?d acgu,acy, superb elec-
tectly linear 10 cps - 100 ke (ext. cap. for  trical and mechanical design. Tests ail

range to 1 cps). Pre-set TV V & H positions.
Auto sync limiter & amplifier Direct or C
coupling; balanced or unbalanced inputs;
edge-lit engraved lucite screen with dimmer
control.

More features and versatility, more

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

y 0 @
2 v @

-’

]

L

*1]

TV-FM SWEEP GENERATOR
& MARKER #2368
KIT $69.95 WIRED $119.95

(E) DYNAMIC CONDUCTANCE
TUBE & TRANSISTOR
TESTER #666
KIT $69.95 WIRED $109.95
Complete with steel cover and handle

receiving tubes (picture tubes with adapter),
n-p-n and p-n-p transistors. Composite indi-
cation of Gm, Gp & peak emission. Simul-
taneous selection of any one of 4 combina-
tions of 3 plate voltages, 3 screen voltages,
3 ranges of contmuously variable grid volt- &
age (with 5% accurate pot.). Sensitive 200 2
ua meter. 10 six-position lever switches: &
treepoint connection of each tube pin. 10 £
push-buttons: rapid insert of any tube ele-

ment in leakage test circuit. Direct reading =
of inter-element leakage in ohms. New gear-
driven rolichart, CRA Adapter $4.50.

HWH’F?WF '9#

2
L |

© 1950 £1C0.33:00 N Bivd. L. 0. €. 1, N, Y. Add 5% in ¢

, %a P o Q
5 i » ; ld 'e'® ;
: _ L [} %
i A g . ae D & ’ ﬂ » f,@
0 3 e a
» S AR A . 6 & 12V Battery
Power & Bias Eliminator
All Transistor Supply for Deluxe Tube Tester #625 | & Charger #1050
Pertahie RA-6 Transistorized Muiti-Signal Kit $34.95 Kit $29.95
Kit $29.95 Eqpt. #1020 Tracer #147 Wired $49.95 Wired $38.95
Wired $49.95 Kit $19.95 Kit $24.95 Pix Tube Test #1060 Kit $38.95
less hattery Wired $27.95 Wired $39.95 Adapter ...... $4.50 | Wired $47.95
' E1c0 33.00 Northern Bivd. L.1.C. 1, K.Y. EW-12 |
2 A I Show me HOW TO SAVE 50% on (J Test Instruments |
I O Hi-Fi [J Ham Gear. Send me FREE Catalog, name |
@ . : of neighborhood dealer. [[] Send free Short Course {
g e '” ¢ @ | for Novice License. i
V-0-M #565 |
wt sg‘;ggg o | Name. . . :
ire .95 R-C Bridge & R-C-
Y(?gﬁ‘fggs Comparator #95“' Address. I
i . Kit $19.95 i
Wired$13.90 |wireas2o0s 4 T oo fore See |
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Rooms without echoes are
employed to test speakers,
microphones, plus other
audio devices. Here is what
goes into the design and
building of such soundproof
rooms or anechoic chambers.

Fig. 1. Wall-mounted fiberglass wedges
are commonly used for soundproofing in
a good many anechoic chambers and rooms.

Decemker, 1960

8y JOHN DUDA
Chief Research Engineer
and
SEYMOUR WASSERMAN

Chief Engr., Industrial Products
industrial Acoustics Company, lne

Bell Laboratories’ free-space room is built in a 38 x 38 x 45 foot enclosure.

Their Design & Use

noise has become extremely impor-

tant in recent years. The increasing
sound consciousness of the general pub-
lic is evidenced by the popularity of
mono and stereo high-fidelity reproduc-
tion. Manufacturers of various types of
equipment, not necessarily electronic,
have been forced to study the noise
problem from the starfdpoint of quiet
operation. Spund-generating equipment
manufacturers are being similarly
forced toward more accurate evaluation
of their products due to the increasing
demand for outstanding perfarmance.

In order to make a thorough sound
analysis of a preduct, various sound-
level measurements must be made with
special equipment to determine direc-
tivity patterns, local sources of sound,
acoustic efficiency, power output, and
other important parameters. Each of
these tests helps to improve the opera-
tion of a sound generator or silence a
noisy unit.

If one were attempting to measure
the light output of a flashlight, for ex-
ample, one would intuitively select a
dark room in which to run the test. Sim-
ilarly, one of the basic necessities for
making any meaningful sound-level
measuremernt is an environment where
the surrounsding or ambient noise level
is much lower than the sound level be-
ing measured. The measuring apparatus

THE study of sound generation and

is incapable of filtering out the desired
sound exrlusively but must measure the
total sound level that is incident on its
micraphone. If the surrounding noise is
enough lower (approximately 10 db or
more) than the sound from the product
being evaluated, its contribution to the
measured noise level can be considered
negligible. In this case, it is safe to as-
sume that the measured values are the
sound levels being generated by the
product.

Another important consideration is
the sgund reflectivity of the surrounding
area. Returning to the flashlight anal-
ogy, one would also choose not only a
dark rocm but one in which the sur-
rounding surfaces reflected a minimum
of light. It is important, therefore, that
the reflection of sound be below a spe-
cific value for accurate measurements
otherwise erroneous readings, which can
be both costly and misleading, will
result.

The hest place for making such sound
measurements is somewhere out in free
space where the weather, and especially
wind conditions, stays relatively con-
stant. Unfortunately, no such practical
place exists and the normal changing
weather conditions we encounter would
result in misieading sound measure-
ments.

One practical solution to the problem
of making sound measurements is to

29



constiruct a room in which the interiot
surfaces absorb all or most of the sound
that impinges upon them. The other re-
quirement for such a room is that it
exclude most of the ambient or sur-
rounding noise. Thus, the interior will
not only be sufficiently quiet but any
sound generated inside will radiate from
the source just as it would in free space
with no interfering reflections.

A room in which the walls have the
property of absorbing over 99 per-cent
of the incident sound energy is called
an “anechoic” room. As the name im-
plies, such a room is free from echoes.
An anechoic room is a useful tool for
both research and product development
in such fields as: the automotive indus-
try (mufller development and compo-
nent testing); aircraft industry (noise
produced by air moving equipment and
component testing); electrical industry
(transformers, motors, fluorescent
lamps); appliance field (air condition-
ers, washing machines, fans, blowers,
compressors, and refrigerators); busi-
ness machines (typewriters and adding
machines); medical (hearing examina-
tions and heart research}); radio-TV-
audio equipment (loudspeaker, micro-
phone, and musical instrument testing);
as well as the testing of any equipment
where accurate free-field sound level
measurements are required.

There are, of course, some problems
associated with the design of an an-
echoic room. The first of these involves
the construction of sound-ahsorbing
wall surfaces.

Wall Surfaces

In order to achieve these, many wall
treatments have been designed, the
most conventional being a wedge design.
A single wedge has a triangular shape
and is mounted on the wall in the man-
ner shown in Fig. 1. The material used
for such wedges is usually some form of
mineral wool or fiber glass, both of
which have good sound-absorbing prop-
erties.

Very often it proves unnecessary to
make sound-level measurements over
the entire audio spectrum (20 to 20,000
cps). For most applications, in fact, this
is the case. The lower the frequency to
be covered, the deeper the wedge re-
quired to absorb the sound. For this rea-
son, a considerable saving in initial cost
can be realized by careful pre-selection
of the lowest frequency to be measured.
The determining factors involved in this
choice relate to the product itself. The
lowest frequency point at which the
wedges in the room have a sound ab-
sorption of 99 per-cent is called the “cut-
off frequency.” Note that this is the
frequency below which the room stops
being anechoic and wall reflections are
set up, making measurements unreli-
able.

Recently a set of empirical equations
has been developed for designing wedges
for a particular cut-off frequency. How-
ever, an easier approach is to use a
graph, such as that shown in Fig. 2, and
make the depth (D) as required to ob-
tain the desired cut-off frequency. The
particular design shown does not neces-
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sarily represent the most economical
configuration from the point of view of
cost. It is only after a thorough study
is made of the production techniques
and the availability of equipment that
the “most economical” configuration
can be determined. The actual design
of a wedge, taking all paramelters into
account, is rather complicated and the
best solution is to resort to the equa-

Totol Depth of Wedge in Inches = D

21~ | AR spAcE 1 T TT1

3

i3 s iegs 3 R
10 100 1000
FREQUENCY
Cyies Per Sewond
Fig. 2. Wedge depth vs cut-off frequency
{based on "'The Design and Construction of
Anechoic Sound Chambers™ by L. L. Beranek
and H. P. Sleeper, Jr., JASA Vol. 18, #1).
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g. 3. Graph of the inverse square law.

Fig. 4. Attenuation for three different
types of wall construction is shown here.
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tions or to utilize the standard wedge
designs offered by various manufac-
turers. The latter method is preferable
since such commercially available
wedges have heen tested and proved sat-
isfactory.

Attenuation and Cut-Off

Once an anechoic room is installed
there are two basic tests which should
be run. The first of these involves the
measurement of sowund attenuation of
the room. The sound attenuation is the
difference in the sound levels outside
and inside the room. This is generally
measured in frequency bands of an oc-
tave so that the sound attenuation of
the room, as a function of any frequency
octave band, is known. By dividing the
audio spectrum into octave bands, an
adequate performance picture, which is
valid for most purposes, can be obtained.
Very often half- and third-octave bands
are used for more thorough analysis.
Pure-tone frequencies are rarely used
for such sound-attenuation measure-
ments since they introduce various
problems into the measurement tech-
niques. Conventionally, an electronic
random-noise generator, which gener-
ates a noise containing all frequencies,
is used. The measurement instruments
then filler out the desired frequency
hand.

The primary purpose of the sound-
attenuation test is to ascertain the max-
imum allowable ambient or surround-
ing-area noise level during the time
tests are being conducted inside the
room. If attenuation is inadequate, pro-
visions must be made to improve the
wall construction or to curtail some
noisy operation outside the room during
tests. Again, the wall structures sup-
plied by manufacturers of acoustic
products should be evaluated according
to their attenuation characteristics,
taking into consideration the chamber
component construction as an impor-
tant factor.

The second test which should be con-
ducted is a determination of the cut-oft
frequency of the room to verify the pre-
dicted value and to determine the low-
frequency limit for the room. One basic
method is to locate a small sound source
at one end of the room then measure the
drop-off in sound level as the micro-
phone is moved away from the source.
This test is conducted with pure-tone
frequencies.

In free space, the sound level drops
off, theoretically, 6 db each time the
distance from the source is doubled. For
example, if a particular sound level is
100 db at a distance of 25 feet from a
sound source, at 50 feet the level would
be 6 db less, or 94 db. This drop-off in
sound level is referred to as the “inverse
square law.” Fig. 3 shows the theoretical
inverse square law curve starting with
a measurement of one foot.

Since pure tones are used for the in-
verse square law tests in an anechoic
room, source size, phasing, and micro-
phone orientation ‘all become critical
factors in accuracy of the measurement.
For most applications, a tolerance of
+1 db in measurement techniques is
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View from interior of an anechoic room showing
Note how heavy

proof door and grated floor,
and the fiberglass wedges mounted on it.
to support weight. The floor is almost

acceptable. Therefore, the conditions of

the inverse square law should he met
within =1 db for all frequencies down
to the cut-off frequency. Below the cut-
off Irequency, it is possible to obtain
inverse square law characteristics be-
tween the source and some location
away from the wall. This location is de-
pendent on frequency and the lower the
frequency the farther away from the
wall this point will be. One should inves-
tigate and take advantage of this ex-
tended range, if possible, when consid-
ering the construction of an anechoic
room since it can result in a smaller
chamber and. therefore, a dollar saving.

Fig. 4 shows the sound attenuation
of typical installations. in octave bands.
from the outside to the inside. It can be
seen how the attenuation varies with
frequency. being the lowest at the low
end of the spectrum. It should be
pointed out that attenuation is a func-
tion of the mass of the walls of the
room. An increase in the weight usually
increases the attenuation. With proper
wall construction, however, maximum
attenuation can be obhtained for a given
weight. Manufacturers of soundproof
rooms offer various types of wall con-
figurations which are designed to pro-
vide excellent attenuation with mini-
mum weight. As a general rule, the more
low-frequency attenuation desired, the
heavier and more costly the room will
be.

Panels and Construction

Insofar as the design of the acoustic
panels themselves is concerned, this will
depend on what the acoustic manufac-
turer has to offer. The basic construction
for all good panels involves a sheetmetal
outer face, an acoustical filler material,
and an interior perforated face. The
finer points of panel design will vary
from manufacturer to manufacturer,
depending on their own development
studies, practical field experience, and
manufacturing capabilities.

The familiar adage, “a chain is no
stronger than its weakest link,” cer-
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tainly applies to the construction of an
anechoic room and its associated com-
ponents. As mentioned previously, with
proper design it is possible to obtain
maximum acoustic attenuation for a
given weight per square foot of treat-
ment. Once this basic wall design is de-
termined. however, precautions must
be taken in order to preserve this atten-
uation when combining the panels to
form a complete room. Practical field
experience and laboratory testing loom
large in the design and selection of
these various components. Aside from
the panels themselves, the basic com-
ponents which go into the construction
of the complete anechoic room are:
panel joiners, floors. chamber vibration-
isolation systems. doors, windows, and
ventilation systems.

Some of the design considerations in-
volved in these six chamber components
will be considered, more as an indication
of what is important than as a compre-
hensive discussion of specifications.

Panel Joiners: Once the design of the
panel itseif has been determined, the
method for joining the panels to one an-
other must be considered. This “joiner”
must be acoustically compatible with
the panel itself, that is, the joiner must
be as good or better than the panel,
otherwise sound would be transmitted
into the room through these panel join-
ers. Depending on the thickness of the

Fig. 5. Methods of joining wall sections.
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the use of sound- This young volunteer is having her speech recorded in an anechoic
the door is built room for later analysis. By employing such a field-free environ-
Large casters are used ment, the speech is not masked or otherwise affected by extrane-
acoustically transparent. ous echoes and reverberation. Playback speoker is in background.

panel, various structural “I" beams or
wide-flange beams are available which
would lend themselves nicely to such
an application. By using felt gaskets on
each side of the heam flange, a tight fit
between panel and joiner can be ob-
tained. Bolting the entire assembly to-
gether adds to the acoustical “tight-
ness” of the structure. Since wall panels
are designed for a particular installa-
tion. there will he cases where panel
thickness is such that no structural
beam will be adaptable. In such cases,
specially designed sheetmetal joiners,
which are sized to accept the panels
themselves, can be used. The two types
of joiners are shown in Fig. 5.

Note that due to the large clearances
between the panel and the structural
“I" beam, a felt seal is required. whereas
caulking compound in each of the cor-
ners of the sheetmetal joiners is suffi-
cient because of the closer tolerances in
the sheetmetal joiner design.

Floor: In an anechoic room. there are
two types of floors to be considered : one
floor forms the remaining outer closure
for the four walls and ceiling to make
up the full room. In order to make the
room completely anechoic, the floor it-
self must be made up of acoustic wedges.
Above these wedges a second floor
serves as the working arda and allows
equipment to be placed in various loca-
tions and personnel to maneuver about.
The requirements for the outer floor
are rather simple and two-fold. It must
be acoustically compatible with the rest
of the chamber and structurally able to
hear any loads transmitted to it by the
weight of the chamber itself and the
cquipfnent and personnel loading asso-
ciated with the chamber.

The inner floor can be constructed of
either grating or a spring-suspended
cable system. Aside from structural con-
siderations, the problem is complicated
by the requirement that whatever ma-
terial is used as the inner floor must
have a minimum of reflective surfaces.
The application of the room, together
with field or laboratory data, is helpful
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in determining which of the many grate
or cable designs is best suited to the par-
ticular installation. Standard products
are, of course, preferred and manufac-
turers of this type of material should be
consulted for suggestions as to the best
product for the application. Experience
has shown that because of its simpler
construction a grated floor is preferable
and satisfactory from an acoustical
point of view. In addition, a grated floor
does not produce the “trampoline” ef-
fect that a cable system does, thereby
allowing greater mobility on the part of
the personnel.

Chamber Vibration-Isolation System:
The most elaborate wall, ceiling, and
floor construction can be made acousti-
cally inadequate, especially at low fre-
quencies, if close attention is not paid
to the vibration-isolation system used
with the room. Just as sound travels
through the air, it can be transmitted
through structural members and along
the floors of a building. If the anechoic
room is not adequately isolated, sound
can be transmitted from the floor of the
building, in through the floor of the
chamber, and so into the interior of the

Spring

lsolator /] Z
Support Structure
—_—,

Room Floats on These” .

Structural Members
Fig. 6. (Top) A typical rubber-in - shear
mount and (below) spring-suspension system.
The latter is based on designs by Albert
Kahn Associated Architects and Engineers.
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Fig. 7. Cross-section of typical anechoic

room showing details of construction.

Note how the air ducts are specially designed to quiet the sound due to air motion.

room. This, of course, defeats the orig-
inal purpose of the anechoic room. Such
vibration-isolation systems can range
from simple rubber isolators to the
complicated spring isolation systems
shown in Fig. 6. The choice of a partic-
ular isolation system depends on the
interrelation of the disturbing frequen-
cies present in the area, the natural fre-
quency of the contemplated vibration-
isolation system, and the acoustic results
desired in the chamber.

Doors: There are a number of door
designs that lend themselves to use in
anechoic rooms. The door leaf, door
frame, hardware, and seals are the
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major components which require con-
sideration. The door leaf is of the same
basic construction as the wall panels in
the chamber except that it must incor-
porate additional internal structural
stiffeners. Since wedges are also
mounted on the inner face of the door,
these internal structural stiffeners must
be so placed that the door will not be
twisted and warped because of this ad-
ditional weight.

The door frame is basically a compo-
nent part of the wall itself, adequately
re-inforced and designed to be the clo-
sure point for the seals on the door leaf.
The hardware associated with sound-

proof doors, such as those used in an-
echoic rooms, are generally heavy-duty
standard units which can support the
weight. A positive pressure latch which
upon closure holds the door leaf securely
against the door frame, compressing the
acoustic seals, is a definite requirement
for this application. The hinges them-
selves must be of adequate size to carry
the weight of the door leaf. Most door
latches used with anechoic rooms utilize
an inside release rod somewhat similar
to those used on refrigerator doors. This
allows the door to be operated both from
the outside and inside of the chamber.

Assuming that the door leaf and door
frame are acoustically compatible with
the wall panels of the room, the next im-
portant feature involved in good acous-
tic design is the door seal. Such seals
must allow the door to be closed without
a great deal of effort while at the same
time prevent any leak-through of sound.
There are a number of products and
designs on the market which are suit-
able for anechoic door seals. In general,
adhesive-backed sponge rubber is used
in a number of installations but some-
times more complicated pneumatically
operated seals must be employed.

At the bottom of the door where the
sill is located, specially designed drag
seals, automatic drop seals, or similar
units may be used. See Fig. 8 for details
on a typical door design along with the
photo on the previous page.

Windows and Window Plugs: In some
anechoic room designs an observation
window is required although the window
affects the interior acoustical charac-
teristics of the room. This effect is neg-
ligible if the total glass area is kept at
an absolute minimum. Again, it is nec-
essary to make the window as acousti-
cally compatible with the panels of the
room as possible. This is often done by
using reasonably thick window glass
and making a double window, i.e., two
window panels separated by an air
space which equals the thickness of the
panel.

(Continued on page 116)

Fig. 8. Drawing showing anechoic door.
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By R. L. HANSON

Bell Telephone Laboratories, Inc.

ESEARCH in the field of sound can
R take on some rather peculiar twists,

as witness this month’s cover. The
setup shown in the photograph was de-
vised 1o explore the mechanism by
which we determine the direction of
sounds. Knowledge of this nature can
be very useful in studying stereophonic
sound systems, and in determining their
effectiveness.

The dummy head (variously called
“Oscar” and “Roland”) serves a very
special purpose in these experiments.
A microphone is located in each of his
ears. The microphone, in turn, is con-
nected through a network to the cor-
responding headphone on the subject’s
ear. Fig. 1 shows details of this arrange-
ment. Sounds picked up by “Oscar’s”
microphones can be amplified, shifted
in phase, attenuated, or processed in
any desired manner by the networks
before being fed to the subject's ear-
phones. This provides great flexibility
in performing experiments.

Before using “Oscar,” tests were con-
ducted on various subjects to see how
closely they could determine the direc-
tion of a sound. The tests were carried
out in the “dead room,” or anechoic
chamber, with a setup somewhat sim-
ilar to that shown in Fig. 2A.

Ten loudspeakers were arranged on
an arc of a circle from straight ahead
to 45 degrees to the right. The subject’s
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head was clamped in place. One loud-
speaker at a time was switched on and
the subject was asked which speaker
was in operation. For this test, the
sound source was a sine wave with a
frequency of a few hundred cycles per
second. This sound source was applied
to the speaker with a smooth rise and
fall time of three seconds.

The subject had little or no difficulty
in selecting the correct speaker for the
sound source even though the speakers
were quite close together and the sub-
ject’s head was clamped firmly. He was
seldom more than one speaker off, and

HEADPHONES

Fig. 1. Experimental setup in which the
dummy’s head is clamped to subject’s head.
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/ Experiments with a dummy head in a ‘“dead room’’ improve
our understanding of sound and help develop better stereo.

usually selected the correct speaker.

Next, “Oscar” was introduced into the
experiment as shown in Fig. 1. Net-
works A and B were carefully matched
and adjusted in gain and phase so that
the signal at the headphones matched
that of the microphones. “Oscar’ was
clamped to the subject’s head and
moved with the subject. With this ar-
rangement, the subject had little or no
difficulty in accurately locating the op-
erating speaker.

“Oscar’” was then removed from the
subject’s head and clamped rigidly. The

(Continued on puge 74)

Fig. 2. (A} Test setup in anechoic chamber for testing the accuracy with which a
subject can locate a sound source. Ten speakers were used. (B) Arrangement for
determining effects of variable amplitude and phase on subject's ability to sense
direction. (C) Arrangement used in a live listening room (Arnold Auditorium) to
show the difficulty of determining sine-wave source direction with reverberation.
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nieian, you have had your share of

troubles in handling defective transis-
tor radios. More than once, you have
probably said to yourself, “Sure I can
fix it—if I can find it.” “Finding it” is
usually complicated by the fact that the
faults likely to occur in these radios are
not necessarily the ones most likely to
crop up in tube radios and the methods
for finding them may also differ.

True, there are some e¢lectronic mys-
teries Iin {ransistor radios when they are
compaved rigidly to their tube-using
counterparts, but you don't have to he
a great theoretician to do the job. You
can do a satisfactory job on almost all
of the transistorized sets that come into
your shop while staying pretty much on
the practical side.

Since familiarity is your greatest
weapon, accept all transistor jobs that
come your way. Bul be prepared to
trade some extra time for the kind of
experience that pays the grocery Dbills
in the long run. Don’t jump to conclu-
sions. On the other hand, it is fairly sate
to assume that there is nothing occult
about the defect, and that the trouble
will prove to be rather simple once you
have pinned it down.

One pittall is that you may be prone
to try first the things you should at-
tempt last., When nothing obvious shows
up, there is a tendency to experiment
with the adjustments of i.f. transform-
ers and tuning trimmers. Re-alignment

IF YOU ARE the average service tech-

is a little trieky. You are likely to get
into serious trouble just by stripping the
threads on a miniature coil through
trial adjustments that were unneces-
sary in the first place. Look at the two
miniature i.f. transformers in Fig. 2.
They are hoth of the same type except
that the one to the right has been re-
moved from its tiny can to show some
detail. Just a little extra pressure on
an alignment tool could result in perma-
nent damage.

Unless the slugs were loose or showed
obvious signs of prior manipulation, why
should they need re-adjustment? Yet
we have seen transistor radios by the
dozen whose repair was unsuccessfully
attempted by other shops. With rare
exception, a frantic try at repair had
led to improper setting of every adjust-
able screw in the sets. And that's bad
news.

To handle these sets properly, your
principal equipment will consist of a
milliammeter and a well-filtered, low-
d.c. power source. The former is needed
because most faults on the radios will
show up most clearly as changes in cur-
rent drain. The latter is useful to con-
serve batteries and also to highlight
faults where the battery supply may be
involved in some way. If you do not have
this basic equipment on hand, you may
be interested in a combination unit, like
the Sencore PS103, which includes hoth
the milliammeter and the power supply.

What you are going to look for de-

pends on the symptoms. Accordingly,
without analytieal frills, we will cover
the most usual symptoms encountered
along with probable causes and the
checks involved.

Dead or Intermittent Set

Arc the batteries inserted in the cor-
rect polarity? The non-technical set
owner is quite likely to insert one or
more batteries the wrong way. Are the
batteries themselves in good condition?
Rather than checking them directly, try
another power source to see how the
set works. The batteries themselves may
be good but the manner in which they
are connected may result in poor or
intermittent contact. To check the lat-
ter, apply power directly to the power
leads.

If the set has a jack for a phonograph
or an earphone, make sure that this unit
is not improperly opening up the circuit
when no connection is made to it. The
“on-off” switch may not be working
properly. The only way to check this is
to determine whether the set draws cur-
rent whenever the switch is turned on
and draws none when the switch is
turned off. Use your milliammeter.

If a deact or intermittent set has
passed these tests, the speaker may be
at fault. In a dead set, the speaker
can be checked by trying a 1%-volt cell
across the voice-coil leads to see
whether a click is produced. If no click
is heard, try another speaker.

Routine tests—if you know what they are—take the

mystery and problems out of repairing these sets.

Fig. 1. Close-packed wiring on typical
circuit board highlights soldering hazard.

By HERB BROWN



or

If there is still no clue as to the fault,
it probably lies in either of two remain-
ing directions: either the output stages
are involved or the local oscillator is
malfunctioning. To check, set up the
milliammeter to read total current
drain, turn the set on with the volume
control all the way up., and rotate the
tuning knob across the entire band. If
the oscillator and i.f. stages are work-
ing, the drain will vary as the radio is
funed through receivable stations of
differing strength. For example, it
might vary over the range from 5 to 25
ma. Should this check out, the difficulty
is probably in the output stages.

If the current drain remains low and
steéady regardless of the dial setting,
the oscillator should be checked for op-
eration. This can be done with any
standard broadcast receiver that hap-
pens to be handy, without an elaborate
equipment set-up. Turn on the latter re-
ceiver and tune it to receive any station
toward the upper end of the AM band.
Now tune the transistor set so that its
dial pointer is at a frequency equal to
that of the station being received minus
the i.f. of the transistor set. For ex-
ample, if the operating standard re-
ceiver is on a station broadcasting at
1040 ke. and the i.f. of the transistor
radio is 435 kc., the latter should he set
so that its tuning dial indicates 585 kec.

Keep the transistor radio close to the
antenna coil of the standard receiver
and (assuming both are turned on, of
course) rock the transistor set's dial
back and forth around the point to
which you have set it. Since its oscil-
lator will be tuned near the broadcast
frequency of the station being received
on the standard set, you should be able
to get heterodyne whistles through the
speaker of the latter. No whistle indi-
cates that the oscillator of the transis-
tor set is not working. This test, of
course, does not apply to transistor ra-
dios that do not use superheterodyne
circuitry, like 2-transistor sets.

If you cannot get any signal through
the defective radio but noise is clearly
audible in the speaker, the antenna is a
logical check-point. Trouble with the
antenna connections is common in such
cases. Other antenna problems are dis-
cussed later.

The tests described so far will serve
to localize most troubles to one part of
the circuit although they need not pin-
point the specific defect. As to the lat-
ter, a large percentage of them turn out
to be nothing more than poor solder
joints on the printed board. A small,
thin screwdriver or a metal probe with
a short tip should be used to probe such
connections in the suspected circuit.
Many “dead” sets are brought to life
with nothing more than this technique.
To repair these joints, use a low-watt-
age soldering iron. Simply sweating the
solder already at the point of connec-
tion may be enough to complete the
cure. Use new solder sparingly.

Do not go over suspected joints in-
discriminately with a hot iron, as you
may inadvertently overheat transistors
or causce permanent shorts across
closely packed printed wiring. These
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Hans
Fig. 2. Miniature i.f. transformers, one
in can and one out (right), are delicate.

are not easy to find and correct later.
The complete circuit board for one tran-
sistor model is shown in Fig. 1. It should
make the reasons for the precautions
stressed here quite clear.

When you think you have the set
working, make a final check for inter-
mittent operation. Try holding it in var-
ious positions while it is on. Tap all
parts lightly.

Weak or Distorted Output

The most common cause for this com-
plaint is that the batteries are weak
enough to require replacement. A check
with fresh batteries or a substitute sup-
ply provides a quick answer. If this is
not the case, the speaker may be defec-
tive. However, it may not require re-
placement : it may have picked up iron
filings that can be cleared away. For-
eign, metallic particles can enter
through the speaker grille on most of
these radios. Remember that these
handy, portable sets are used in a wide
variety of locations where they are ex-
posed to such a hazard. The owner may
take his radio to work, where filings
may be on his workbench.

Weak or distorted output may origi-
nate with the antenna. The antenna coil
may easily shift to the wrong position
on the ferrite rod. If so, the symptom
may be especially noticeable on the
lower part of the tuning range. Two
views of the same antenna appear in
Fig. 3. When it is not held in place, the
coil can easily shift between the two ex-
treme positions shown. After vou have
adjusted a loose coil to the optimum
position, anchor it with cement or wax.

If the coil is fixed in optimum posi-
tion, the ferrite rod may be broken in-
side the coil. where you cannot see it.
To check for a break, hold the antenna
rod at its ends and flex it gently.

If these tests prove negative, you may
have an open i.f. stage. Check with your
milliammeter. Total current drain will
be less than normal with the volume
turned up to maximum. If you don't
have the manufacturer's figures on
hand for comparison, check against a
similar model that is functioning prop-
erly. With experience, you will get to
know what to expect on drain readings.

Batteries Don’t Last

When this complaint comes from the
customer, it should not necessarily be
taken at face value: he may simply ex-
pect too much. Your final authority is,

once more, your milliammeter. The
manufacturer’'s data or your own expe-
rience tells you how much current to
expect the set will draw. As a rough
figure, drain should vary from 5 to 25
ma., depending on signal strength and
volume-control setting.

The way in which a normally operat-
ing set is used may shorten the expected
life for the type of battery or batteries
employed. This possibility should be dis-
cussed with the owner. Regularly high
volume-control settings exhaust bat-
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Fig. 3. A loose antenna coil may have
shifted position along its ferrite rod.

teries rather quickly. If the set is kept
on for long periods of continuous use
(two or more hours), total battery life
will be shorter than if it 1s used for more
but shorter periods (perhaps one-half
hour or less at a time). The use of ear-
phones may have something to do with
battery drain.

Many earphones draw less current
than the speakers whose place they
take. However, if the owner uses the
ear-piece frequently, it pays to check
current drain with the earphone he has.
If it requires a higher volume-control
setting in normal use than is needed
with the speaker, or if the milliammeter
shows it draws more heavily than the
speaker, it may be possible to replace
it with a more efficient device.

Defective switches are often respon-
sible for short battery life. With the
miniature types used as “on-off” con-
trols, the switch may fail to open com-
pletely in the off position. permitting
some leakage, even though a definite
click is heard when it is turned off. This
is not always easy to check with a mil-
liammeter because the volume control
is all the way down when the switch
should be off, and this limits the cur-
rent drawn; so don't expect the kind of
current reading you would get with the
set normally on. Fortunately, many of
these miniature switches can be re-
paired simply by bending the contact
points, which are accessible outside the
switch housing.

Other possible causes of excessive
current include leakage through a de-
fective transistor or capacitor.

No method is fully automatic. How-
ever, these checks will seldom fail to
bring you close to home. [30]
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Jet Flight Trainer

A Navy pilot is shown here receiving
final briefing from the instructor in the
background prior to taking a simulated
flight in the flight trainer developed 10
simulate an F-100A Supcr Sabre jet.
The trainer employvs a $2-million high-
speed digital computer developed by
Sylvani¢ under a joint Navy-Air Force
contract. During a simulated flight the
instructor can introduce more than 50
emergency conditions similar to those
experienced during actual jet travel
One or more problems such as flame-out,
icing, landing-gear failure. or instru-
ment failure, may be inserted at the
same time.
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Computers Learn English
A new programming system is being
used with the RC.A4 computer shown
above. Known as COBOL (Common
Business Oriented Language), the sys-
tem substitutes simple English words
for the complicated numerical jargon
now employed in computer use—as
witness the two equivalent sets ol in-
structions on the blackboard. Basis for
COBOL was worked out by a committee
of manulacturers at Defense Depart-
nient’s behest to provide a single inter-
changeable language applicable to
computers of different makes.

Plastic-Enclosed

Relay Station
A 560-sq. {t. enclosure, made of trans-
parent Plexiglas, has been installed re-
cently by the N. Y. Telephone Co. at its
microwave reltay station on the &T7th
floor of the Empire State Building. This
enclosure——high in the clouds over Man-
hattan——has enabled the station to in-
creasc the number of its microwave
dishes from four to twelve on one side
of the building. Photo shows antennas
being installed.
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Recent

Developments
in Electronics

é“sScrambler’’ for Phones

The first portable transistorized “scrambler” de-
vice for use with business, industry, and law-en-
forcement agency telephones is being marketed
by Dclcon Corp., Palo Alto, Calif. The 27-ounce
unit is simply placed against the handset and the
speaker's voice is scrambled into incoherent gib-
berish before being transmitted over the phone
lines. A sccond similar unit. at the receiving phone
is required to unscramble the conversation. The
scrambler sells lor just over $200. v



Testing Transistors for Missiles

Power transistors heavily encrusted by salt are checked as
part of the “Minuteman™ missile reliability program being
conducted by Delco Rudio. The transistors will be cleaned
and inspected visually for corvosion, erosion, rust formation,
and then will be put
environmental tests conducted on the power transistors in
this program include humidity, fungus, radiation exposure,
moisture, sunshine, sand, dust, shock, temperature cycling,
and vibration test to insure power transistor reliability un-
environmental

der all

missiles might be stored.
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through full electrical tests. Other

conditions in which “Minuteman”

{24

Light Image Intensifier Tube

A new high-vacuum tube, type WX-4047, which
intensifies light radiation by electronic means is
available from Westinghouse. The new tube pro-
duces an image of reduced size whose brightness
is increased by a lactor of 25300 for actinic blue
input radiation. v

|

New Army Sniperscope

Army sharpshooter sights through new infrared
sniperscope which can spot the enemy from much
farther away than its World War II predecessor.
Developed by Ruaytheon Co. for the Army’'s Engi-
neering Research & Development Laboratories,
the new sight is scheduled shortly [or large-scale
production. Instead of cumbersome World War
II back pack. the entire power supply is carried
in lightweight cartridge belt container.

Radiaticn Detector for Space

Thin slice of silicon forms the tip of a new ra-
diation detector developed by Hughes Aircruft
Co. nuclear physicists for the Air Force to meas-
ure the amount ol radiation man will meet in
outer space. The USAF school of aviation medi-
cine will launch the detectors in simulated space-
crew cabins of high-altitude balloons and on
“Atlas” missile space flights. The device shown
below will provide a count of radiation penetrat-
ing a spaceman’s cabin and feed the information
1o a telemeter system for transmission to re-
ceiving stations on FEarth. v
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Y. HI-F1 SHOW

of High Fidelity Manufacturers, Inc., was held this year

very early in September and it is thus possible to bring
you a report in this Christmas issue. Since you will have this
issue in your hands well before Thanksgiving, it will give
you plenty of time to do your Christmas hi-fi shopping.

I want to tell you about the many delectable new models
of hi-fi gear dreamed up by the manufacturers. Actually,
the term “new’’ needs a little explanation. There were some
totally new items, of course, but much of what was shown
was not new in the sense of a true innovation, but rather
newly revised or refined.

There was none of the hectic, fevered running from room
to room, with new marvels disclosed everywhere, as was
common in years past. The “hi-fi bug” was really a bug in
those days . . a madly enthusiastic individual, with a
fanatic zeal for experiment . . . the kind of a guy who
would hock his false teeth and sell his grandmother for
another 5 cycles lower response from a speaker. These in-
dividuals have been much maligned, but it is they who were
responsible for the mushroom growth of hi-fi and the bur-
geoning ol a whole new industry.

These boys are still around and still carrying the torch

.. only it doesn't burn quite as brightly as in the old days.
You can see them in the various rooms, discussing equip-
ment with quiet authority, still looking for that hi-fi grail.
Yes, the pattern has changed and many an old timer rather
nostalgically mourns their passing.

Today. the atmosphere is more ‘“strictly business” and
everything is run very efficiently . . . why many of the ex-
hibitors don't even make noise any more! This, too, is an
index of the trend in the hi-fi market . . . in the old days,
they played real music, great classics which had received
the benefit of some advance in recording techniques and
which the exhibitors seized upon and played loud and lustily
to show off their equipment. Some of today's exhibitors use
corny junk, phony music all hypoed and doctored up with
trick recording gimmicks to try and make some of their
equipment sound good. To this end they succeeded quite
well, if your main interest in music is middle frequencies
and little else!

A number of speaker manufacturers I talked with said
that they felt that the small speaker craze had reached
its crest and that there were indications that the larger
speakers were due for a comeback. They honestly admitted
that the small speaker would continue to ring up the largest
sales, but that they expected to augment this income with

THE New York Hi-Fi Show, sponsored by the Institute
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revenue from the bigger and the more expensive units.

Attendance at the Show was very good and it was gen-
erally felt that this Winter and Spring would producé in-
creased sales. There is the belief that the consumer market
has straightened itself out and that the chaos that was due
to all the confusion about stereo is over. They feel that
stereo has now become a stabilized factor and that it will
continue to expand and make further inroads on mono. The
latest figures from the Record Industry Association would
seem to support this contention. For example, in 1958, clas-
sical music hit its lowest point in some years, accounting
for only 11 per-cent of the total record market. In 1959, the
classical record market reached the eye-opening figure of
25 per-cent, with stereo accounting for better than 50 per-
cent of these sales. So far in 1960, the upward trend continues
with stereo growing ever greater in percentage. So while
there are dark and dangerous spots in the industry, in
general the attitude at the Show was healthy optimism.

Since I covered tape developments in my column *“Sound
on Tape” in this issue, I will confinec myself here to other
items of interest at the Show.

Walking into the room of Audio Empire disclosed the
startling sight of a turntable, arm, and record suspended
upside down and playing merrily away! This newcomer to
hi-fi manufactures a very clean and functional looking turn-
table and arm which, from its upside down performance, is
obviously precisely balanced statically and dynamically.
Acoustic Resewrch was showing its well-known speakers,
including the new AR3 which incorporates a new type of
tweeter with response claimed beyond 20,000 cycles. Ad-
vanced Acoustics was showing its all-wood coneless speakers
without frames for in-the-wall between-the-studs mounting
and some of its other speakers actually had oil paintings on
their front faces. Genial Rudy Boz«k presided over his line
of speakers and pridefully showed me several new models
in traditional and modern stylings designed to break down
the resistance of the ladies. And, for the man who wears the
pants in his family, he is still showing his monolithic five-
foot-high Model 310, which with 48 inches of woofer area
and 16 cubic feet, really pushes out the bass.

British Industries had swarms of people around a com-
pletely new Garrard unit which doubles in brass as a changer
and a turntable and for which a very low rumble figure is
claimed. The little Wharfedale speakers with sand-filled
panels evoked a lot of comment about the lack of resonance
and the cleanness of their bass while the bigger Wharfedules
were performing with their accustomed smoothness.

ELECTRONICS WORLD




By BERT WHYTE

Here are some of the things we saw and heard. Most

exhibitors were optimistic about their future market.

The Conrac people were showing their ‘“Fleetwood” TV
chassis with the “lazy man" wireless remote tuning. This
company makes a good deal of the monitor equipment used
in TV studios but oddly enough has not shown a color set
for the consumer market nor do they plan to as yet. Of
course, if you have roughly $4000, you can always buy one
of their studio color monitors!

My friend Murray Crosby was showing some of his new
multiplex adapters and demonstrating multiplex stereo on
a closed circuit as well as showing his new tuner/amplifier
and similar equipment from his Madison Fielding subsidiary.
The stereo amplifiers, by the way, have a nifty “null” bal-
ancing device which puts you in balance when no sound is
heard!

Incidentally, after years of kicking around by the FCC,
it appears that a decision on multiplex will soon be forth-
coming and we may have stereo broadcasts by Spring.

Dynuco’s room was crowded with hip hobbyists who were
looking at various amplifier and preamp Kkits they might
be able to tackle and much favorable comment was heard
about the Danish stereo pickup which Dynaco imports. Much
the same could be said of the Acro, Eico, Heath, Lafayette.
and Puco exhibits where the kit-conscious were gathered,
including those who were interested in the new products
on display.

ElectroSonic was demonstrating its latest d’Arsonval type
stereo cartridge as well as its ESL gyro arm —another unit
capable of playing upside down. Electro-Voice was showing
everything from a tiny stereo cartridge to a build-it-yourself
electronic organ. The huge horn-loaded “Patrician” speaker
was pushing out some thunderously low bass ri¢ a new
30” woofer . . . that's right, friends . . . 30 inches!' They
claim that the use of new cone material has so reduced
the mass that the old bugaboo of ultra-large-diameter woof-
ers (slow start and slow recovery) has been overcome.

Ercona Corp. was showing a diverse line of hi-fi equip-
ment with interest centered on a new model of the British-
built “Connoisseur’” turntable, claimed to be very low in
rumble. Fuirchild had a new belt-drive turntable at much
lower price than previous units of this type but, despite the
price reduction, superior in performance. Avery Fisher and
company was out in full force with a big, impressive line
of preamps, amplifiers, tuners, and a reverb unit for those
who want to be brave experimenters. He was also showing
his line of ‘“packaged” units which were handsomely styled
and impressive sounding too.

For those looking for record changers, Gluser-Steers and
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United Aundio were showing off their wares while Rek-O-
Kut's display of tone arms and turntables was interesting.
Joe Grado was demonstrating his new tone arm which in-
corporates lateral and vertical adjustments for optimum
stereo tracking and his new stereo cartridge which, to these
ears, was impressively smooth. The item of most interest,
however, and on which Joe would not announce a release
date was a turntable of new design, mounted in a big, thick
slab of polished marble—a design I have advocated for
years! So at last, this type of mounting will be available
as a commercial product and all those who have trudged
through monument makers and marble dealers in vain
can rest,

Shure Bros. was at the show in full force with stereo
cartridges and mikes. Harman-Kardon had many attractive
updatings on its integrated amplifier-tuner combinations but
most interest centered around the huge 120-watt “Citation”
stereo amplifier kit and a new intermediate-size speaker by
“Citation” designer, Stu Hegeman. I asked him if he en-
visioned putting out a commercial version of his fabulously
complex “Pro” speaker, but he didn't think the market
was ready for it yet.

In the Hartley room, they were demonstrating the unique
properties of lightness and strength in the special Polymer
speaker cones and, at the same time, producing some very
clean sound. Integrand Corp., after failing to appear at the
last few Shows. finally made the grade with its most un-
usual speakers driven by separate transistorized servo-type
amplifiers that utilized a “sensing device” 1o control distor-
tion. The result was mighty impressive sound from a mod-
erate sized enclosure, I don't think all the bugs are licked
yvet, but this is a unit with great potential and I, for one,
never feel that what I hear at a Show necessarily represents
optimum conditions . . . far better to listen to the particular
setup you are interested in at your dealer’s, where peace
and quiet and relatively stable, predictable conditions pre-
vail.

Karg was showing their clever erystal-controlled FM tuners

. no excuse for drift here! KLH was demonstrating two
complete full-range electrostatic units, which were being
shown for the first time. To this reporter, the stereo demon-
stration I heard was disappointing. For one thing, the
speakers were set too far apart and I don't think things
were working properly. The units stand about 6'% feet high,
are about 24 inches wide, and have a depth of only a few
inches. This is the way most people have envisioned full-

(Continued on puge 105)
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A bottom-loaded whip antenna,
as described in the accompany-
ing text, is plugged into unit.
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FIELD-STRENGTH

METER

By LYMAN E. GREENLEE

Complete construction details on a simple and sensitive
indicator of relative field strength that may be used
to properly tune up your Citizens Band transmitter unit.

legal for an operator to adjust the

antenna tuning on Citizens Band
transceivers while the transmitter is on
the air, provided the transmitter meets
certain legal requirements (see “License
Not Needed for Citizens Radio Adjust-
ments.” page 84, December, 1959 issue).
A field-strength meter is necessary for
checking out such adjustments to make
sure that the maximum signal is being
radiated from the antenna. Adjustments
not permitted are those that might
affect the frequency of operation, which
must be kept within + .005 per-cent of
the assigned channel. A suitable field-
sirength meter for this purpose can be
built easily and at low cost, as will be
described below.

The field-strength meter to be de-
scribed is a bridge circuit using two
G-E 2N107 or Raytheon CK722 p-n-p
transistors, with a gain of 75:1 (equiva-
lent to 150.000 ohms-per-volt with the
0-500 pa. meter). The tuned circuit is a
section of B & W ‘“Miniductor” and is
made up by cutting 12 turns from a

UNDER the new FCC rules it is now

Type 3015 “Miniductor”’; with a primary
inner winding made of 3 turns clipped
from a Type 3011 “Miniductor.” The in-
ner winding should be fastened in place
with polystyrene coil dope. Leave
enough excess wire at each end for leads
so that the coil assembly can be soldered
directly to a 6-lug wiring tie and be self-
supporting. Power is supplied by two
small penlite cells. Correct battery po-
larity must be observed.

All parts are mounted on the front
panel or on the 1/16” linen Bakelite sub-
panel as shown in the inside view of the
instrument, which is housed in a stand-
ard 2" X 5” x 6” Bakelite meter case.
Placement of parts is not critical. Note
the use of Cinch-Jones barrier terminals
to mount the two transistors. These ter-
minals are preferable to soldering or to
subminiature sockets for mounting
transistors in test equipment. When
soldering, there is always the danger of
ruining the transistor through overheat-
ing, and with sockets or clips there is the
probability of loose connections or of
the transistor actually dropping out of

Circuit diagram of the two-transistor field-strength meter along with parts employed.

Rz ]

Ll

CRI CAL.

L
ZERO

ed

ZERO  SI

R —150.000 okm, V3 w. carbon res. + 5%

R—1I15,000 ehm wirewound rheostat

R—2000 ohm wirewound rkeostat

R, R 1000 ohm, Vi w. carbon res. (matched
pair. see text)

C—0-4.7 puf. ceramic capacitor (see text)

C.—8.7 uuf. var. capacitor (Hammarlund MAC-
10, Johnuson 9MII, or equiv.)

C—.08 pf., 200 v, metallized paper capacitor

Li, L—See text

J—Chassis connector ( Amphenol §3-1R)

M——0-500 pa. meter, 2” ronnd case

S$—S.p.d.t. toggle switch

S:—38.p.5.t. togele switch

B, B——1.5-volt penlite cell

CR,—IN3+4 crystal diode

Vi, Vo “p-u-p’’ transistor (G-E 2NIO7 or
equiv.)

1—Bakelite meter case (6-13/16" x §5-9/32" x
2.5/16")

1-—Panel for meter case (614" x §")

1—Pc. linen Bukelite (4" x 4" x 1/16")

2—Barrier terminals {Cinch-Jones Type 3-140)

1—2-cell battery holder ( deme)
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the socket under conditions of severe
vibration.

The two 1000-ohim resistors (K, and
E;) should be a mafched pair. It is more
important that they have the sume
value than it is that they should meas-
ure exactly 2000 oams. The two tran-
sistors should be matched for gain and
leakage. Try different transistors if the
meter fails to “zero” properly when R.
is adjusted, or if it will not read full-
scale when R. is adjuste.

A standard base-loaded whip for 27
mc. will fit the Amphenol connector J,.
(Note: Such a whip may be madec of a
38-inch length of stiff wire with a 24-
turn coil closewound to an inner di-
ameter of 7 ". Insuiated wire should be
used for the coil.) Tuning of antenna coil
L. is by means of capacitor C. whica is a
Hamanarlund MAC-10 or Johnson SM11.
C.is 2.7 puf. in the author’s unit but this
value should be chosen to center the
27-mc. band so that C. will cover all 23
channels with some overiap at each end
of the range. Therefore, C, may be
varied from zero to 4.7 suf. as required,
or C, may be replaced with a small
ceramic trimmer ol 2-6 uxf. in case a
fixed capacitcr of the right size is not
available.

CR, may be a Type 1N34A or any
similar type of detector diode. Most any
diode will work irrespective of type
number. C: should be a small metalized
paper tubular capacitor with low leak-
age. R, is the calibrating resistor and
should have a tolerance of * 5 per-cent
or better.

It is suggested that the parts them-

Front-panel view of the author's home-built field-sirength unit,

Eere

December, 1960

selves be used as a basis for locating
mounting holes. Everything should be
placed in position on the panels and out-
lined with pencil before drilling starts.
The sub-panel is held in place by means
of the meter studs. Most of the wiring
should be completed before the circuit
is fnally assembled to the meter. Be
sure to observe correct polarity when
wiring the diode and transistors.

Operation is as follows: Turn the
meter on with switch 8. and allow a
minute or so of “warm up” time. During
this period the zero setting will shift
rapidly and then settle down. With
switch 8S; in the “zero” position, adjust
the “zero” control, R. to bring the
meter pointer back to zero. Flip S, to
the “cal.” position and adjust the cali-
brate control, R., until the meter reads
full-scale. Go back to the “zero’” position
with S.: reset R. if necessary and attach
the whip antenna. The meter is now
ready to measure field-strength.

With a 27-mec. signal, adjust C. for
maximum meter deflection. S, must al-
ways be in the ‘“zero” position to read
field-strength. For an absolutely ac-
curate setting of the ““zero’” control, the
antenna should be shorted or removed
because the meter may read one or two
scale divisions from random noise and
signals from other 27-mec. transmitters.
Random noise will be of little conse-
quence when tuning a transmitter for
maximum output f{rom the antenna
since operation will be at very close
range. It is possible to get a reading a
half-mile away from the transmitting
antenna and, for close distances, the

meter may go off-scale. If the meter
goes off-scale, move the field-strength
meter away from the transmitter or dis-
connect the whip antenna and use a
short piece of wire.

With the meter adjusted for “zero”
and “sensitivity,"” measurements taken
in any given location can be duplicated
at any future time. Always remember,
however, that moving the field-strength
meter to a different location, even
though it may be only a few inches, will
change the reading. Changes in trans-
mitter tuning or antenna adjustments
can be checked with a high degree of
accuracy, provided the field-strength
meter is not moved during the adjust-
ments.

To evaluate different antennas and
locations, measure off a fixed distance
such as 50 feet and use this distance as
a basis for all measurements. Keep the
field-strength meter a fixed distance
above the ground and away from all
nearby objects. For transmitter antenna
tuning, location of the field-strength
meter is of little importance as long as
a good readahle signal shows on the
meter, which should be placed so that
it can be read easily as adjustments are
being made. With the base-loaded whip,
sensitivity is good enough to give a good,
readable signal at 1000 feet from the
transmitting antenna.

The field-strength meter has proven
rugged and reliable in actual use. There
is some variation in sensitivity with
changes in temperature but this can be
easily compensated for by adjusting R.
and R.. {301

Two barrier terminal strips are employed for the interconnections.
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Eico 1007
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H|F| Record R'Ch:angers

By WARREN DeMOTTE

enabling a stylus to pick up the

program cngraved in its grooves can
be accomplished in several ways. The
basic components required for this pur-
pose—the turntable and the tone arm
(with its phono pickup cartridge)-—re-
main constant, but each may vary in
design and, together, they can he com-
hined in different ways to meet different
conditions.

The most popular combination of
turntable and tone arm is incorporated
in the record changer, a device which
ingeniously combines all of the functions
of record handling, playing, and chang-
ing within one integrated unit that op-
erates automatically. Less common are
the individual turntable and tone arm
and that compromise combination some-
times called, rather unimaginatively, a
record player or semi-automatic turn-
table.

In high-fidelity circles, the individual
turntable and tone arm are frequently
accorded qualitative precedence over
either of the automatic record-handling
devices. Some of the reasons for this are
that turntables are available in many
types, grades of quality, and differences

ROTATING a phonograph record and

Glaser-Steers GS-77

of size and weight. Tone arms appear
in an equally large variety and each
can be utilized at its optimum operating
cfficiency without having to trigger an
automatic record-changing mechanism.
However, a substantial majority of
record collectors are not primarily con-
cerned with the niceties, refinements,
and subtleties of what are, to them,
merely mechanical means of getting the
record into play. They want something
simple to operate, foolproof in perform-
ance, and convenient in general use.
For them. the record changer offers
an ideal realization of their require-
ments. Once sct, it automatically places
the stylus on the record easily and ac-
curately and it plays one record after
another without further attention. Lit-
tle skill or facility is required to operate
a changer properly. Stacking the rec-
ords, pressing the right bhuttons, and
turning the right knobs are light tasks
anyone can perform. The record changer
does 1he rest and, today, it does it quite
well. As a matter of fact, some record-
changer manufacturers have striven to
produce a product whose performance
equals that of some individual turn-
tables and arms. However, it is not logi-

Heath AD-60
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Modern record changers have been improved for stereo.
Here is the complete run-down on what is available.

cal to expect that any record changer
be equal in performance to a profes-
sional-tvpe turntable whose cost is con-
siderably ahove that of the changer and
which does not have any automatic fa-
cilities.

Stereo Records

With the introduction of the sicreo
disc, new problems arose in the matter
of record reproduction. One of thesc was
the appearance of rumble where liftle
or none had been present hefore. This
nuisance was admitted by the higher
vertical compliance of the sterco car-
tridge, a compliance which was not de-
manded by the monophonic record and
which, therefore, was not incorporated
in the monophonic cartridge. High ver-
tical compliance increases rumblc and
many turntables and changers which
functioned entirely satisfactorily with
mono records were found less than ade-
quate with stereo records or with mono
records played with a sterco cariridge.

As high wvertical compliance is a
stereo necessity, the situation could be
corrected either by a bass cut-off
called a “rumble filter”—or by improv-

(Continued on puge 44)
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ing the design of the turntable or
changer. The first method is wasteful
and unsatisfactory in a high-fidelity sys-
tem. Cutting off bass tones to eliminate
rumble also means eliminating one of
the most attractive features of high-
fidelity reproduction—the ability to
hear bass tones with clarity. For this
reason, it was found more advantageous
and more practical to follow the second
course and cut out rumble through im-
provement in design. Thanks to such
engineering improvements, many chang-
ers today operate more effectively than
some of the expensive turntables did
during mono days.

Virtually all record changers carry
manufacturers’ specifications which in-
dicate that they will not introduce ob-
jectionable rumble into the average
hi-fi system. However, where the system
includes speakers with very good bass
response, theory sometimes gives way
to fact and it is wise when buying a
changer to ask that it be demonstrated
in conjunction with speakers and an am-
plifier—preferably similar to those you
own. You can then hear if the changer
introduces any rumble or not.

The most important function of a
turntable-—whether a separate unit or
incorporated in a changer—is to rotate
the record at a constant speed. Devia-
tions from constant speed show up as
annoying changes of pitch known as
“wow” and ‘“flutter.” Piano tones are
particularly affected by this operational
defect and a simple test to uncover it
is to play a recording of slow piano
music. The piano tones should be firm
and incisive. If they sound “watery” and
quavery, the changer turntable is, of
course, unsatisfactory.

When making this test, it is advisable
to stack several records on the changer,
perhaps to capacity, with the test record
last. If the sound of the test record is
good, this is also an indication that the
motor is powerful enough to function
properly with more than one or two
records on the platter. A weak motor
is quickly exposed by means of this test.

Record Changing Methods

There are three common ways in
which the records are changed: one is
by pushing, the other two completely
by spindle action. Of these, the pusher-
type usually employs a bent spindle. In
all instances the records are stacked on
a discontinuity or step high on the spin-
dle. In two types, they are further sup-
ported by either an overhead arm or a
pusher platform. The third type has a
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straight spindle with projecting prongs
that support the record stack and re-
tract momentarily within the spindle to
let the bottom record drop. The prongs
then return rapidly to their original
position to support the remaining rec-
ords.

In purchasing a changer, it is wise
to observe the change cycle in action
with a stack of records. The actual
changing process should be smooth,
without sticking. If there is sticking
during the change cycle, damage will
be infticted on the records and perhaps
on the stylus and cartridge.

There are some changers which will
operate automatically with records of
various sizes intermixed in any order.
Other changers will do the same with
different size records, but only when the
largest discs are placed at the bottom
of the stack and the remainder stacked
in order of decreasing size. Still other
changers will play only one size of rec-
ord per sequence. Of course, in all in-
stances, the stack must be made up of
records of the same speed.

Speeds and Cartridges

Most changers will operate at all four
record speeds: 78, 45, 3314, and 1624

o
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rpm. Very few records are available at
the slowest speed and, except for
speech, 1624 rpm is not likely to be used
any more extensively in the near future.
Sonie changers employ an extra center-
drop automatic spindle for playing 45's;
others use the regular changer mech-
anism and spindle, requiring small
adapters be inserted in the larger holes
of the discs. The first method is much
more convenient in cases where the rec-
ord collection contains many 45’s which
are played frequenttly.

Most changers will accept standard
cartridges, but some will not function
properly at the very light tracking pres-
sures of a few very high compliance
cartridges. This limitation is caused by
the arm’'s having to trip the change
mechanism. It is not too serious a lim-
itation, however, as changers now have
far more sensitive trips than formerly
and most of them function at light
enough pressures to accommodate very
fine cartridges. Along these lines some
manufacturers of cartridges make two
slightly different models of a given car-
tridge type, one specifically designed for
record-changer use and the other for
separate tone arms. On the other hand,
there are some changer manufacturers
who claim that their tripping mechan-
ism is sensitive enough to permit stylus
pressures that are limited solely by the
design of the cartridge itself.

Changers with removable spindles are
more convenient to use than those with
permanently placed spindles. A remov-
able spindle simplifies record removal.
Changers that employ short, straight
spindles for single record playing are
also more convenient. Another simple
convenience is facilities for manual op-
eration when this is desired and a rea-
sonable requirement is automatic shut-
off after the last record is played.
Another reasonable requirement is a
muting arrangement in the changer’s
electrical circuit so that the change
cycle does not cause clicking and pop-
ping noises to come through the speak-
ers. There are, however, some changers
which, since the manufacturers claim
there is little or no electrical noise dur-
ing the change cycle, employ no muting
switch. Of course, the mechanical op-
eration of the changer should be rea-
sonably quiet; clatter and grinding are
signs of poor design and perhaps care-
less workmanship.

No record changer should be asked
to do what it has not been designed
to do. Records that are very warped

(Continued on page 98)
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By ED BUKSTEIN,

How the “thinking’’ portions
of a computer work. The
mathematics of this action.

Author, ''Digital Counters and Computers”

Computer Logic Elements

OES AN electronic computcr actual-
D ly think? This has been a subject of

controversy, and the answer depends
on how you define the word think. An
electronic computer can make decisions.
It can recognize and accept the input
information it receives; it can classily,
sort, and manipulate this information;
it can compare the information with
other information previously stored in
its memory; and, on the basis of this
comparison, it can decide what to do
next. If you regard this type of activity
as thinking, then the computer can in-
deed think. The portion of the com-
puter's anatomy that does this thinking
is the logic circuitry.

Logic circuits are of three basic
types: the and circuit, the or circuit,
and the not or inverter circuit. The and
circuit has two or more input terminals
and produces an output only when an
input is present at «ll of its input ter-
minals. For this reason the and circuit
is sometimes referred to as a coinci-
dence circuit: input signals must be
present at all input terminals «at the
saume time. Two other names [or this
same circuit ave und gute and logical
and circuit.

December, 1960

Fig. 1. The ‘“‘and™ circuit has 2 (or morel
input terminals, produces output only
when all terminals (B, D} are activated.
Switches (A, B) symbolize action, but
signal pulses (C, D} are used in practice.
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Fig. 1A shows a three-input and cir-
cuit. With the switches in the positions
shown, input is applied to only two of
the three input terminals and the circuit
therefore produces no output. An out-
put can be obtained from this circuit
only when «ll inputs are active, as shown
in Fig. 1B. And circuits can be designed
to respond to d.c. inputs, as shown in
Fig. 1B, or to pulse inputs, as shown in
Fig. 1D. Furthermore, the circuit can
he designed to respond to negative in-
put pulses rather than the positive ones
shown in Figs. 1C and 1D.

The or circuit has two or more input
terminals and produces an output when
input is applied to at least one of the
input terminals. The or circuit (Fig. 2)
can be designed to respond to either
d.c. or pulsc-type inputs, and can be de-
signed to respond to negative rather
than the positive inputs shown in Fig.
2C.

In its simplest form, the or circuit
would consist of several pieces of wire
connecting various input terminals to a
common output terminal. This form of
or circuit, however, would not be prac-
tical because it would permit undesired
intcractions between the external cir-
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Fig. 2. The “‘or’’ circuit has 2 (or more)
input terminals, produces an output when
at least one input {(or more) is active.

»_ NO
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Fig. 3. Inverter or ‘‘not’ circuit yields
output only when there is no input at all.

cuits used to supply the inputs. A prac-
tical or circuit should provide isolation
to prevent the input applied to one of
the terminals from appearing at the
other input terminals. For this reason
the or circuit is sometimes referred to
as a buffer.

The inverter, another logic circuit, is
also known as a not circuit. As shown
in Fig. 3, this circuit produces an output
when an input is not applied. If an input
is applied, the circuit produces no out-
put. The circuit therefore represents
the function of negation or inversion.

The Inhibitor

The inhibitor, used extensively in
computer circuitry, can be represented
as a combination of an and circuit and
an inverter. As shown in Fig. 4, the out-
put terminal of the inverter is con-
nected to one of the input terminals of
the and circuit. Since the inverter pro-
duces an output only when it receives
no input (Fig. 4B), the und circuit can-
not produce an output when the in-
verter receives an input (Fig. 4A). The
same technique can be used with and
circuits having more than two input
terminals, as shown in Fig. 4C. This cir-
cuit produces an output when input is
applied to all terminals except the one
which feeds the inverter. The inhibitor
circuit is often represented by a single
block as shown in Fig. 4D.

Combination Logic Circuits

And, or, and inverter circuits may be
connected in various combinations to
produce specific, desired effects. As an
example, assume that a circuit is to pro-
duce an output when it receives an in-
put at either one but not both of its
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two input terminals. Fig. 5A shows a
combination of logic circuits that satis-
fies this requirement. For identification,
the input terminals are labeled 4 and
B, and the output terminal is labeled C.

If an input is applied to either A or B
(but not both) an output will appear at
terminal C. If inputs are applied to both
A and B, no output will appear at C
because (1) the und circuit which feeds
into the inverter will produce an output;
(2) the inverter will produce no output
because it receives an input; (3) since
the inverter produces no output, the

1
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i A NO
. | = outeur
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= I |
INHIBITOR{_
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. |

" : A QUTPUT
i

I.. INHIBITORI\_ _____ —_———
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_—
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Fig. 4. Action of the inhibitor (A, B).
It combines the inverter with the ‘“‘and’
element. More than one symbol may be
used to represent this combination. Two
of several in use (C, D) are shown here.

Fig. 5. Various logic elements can be
combined to produce characteristics, with
respect to input conditions, that are not
available from single elements. See text.

0:=48C + ABC + ABC + ABC

C:AB + AB + AB

Fig. 6. Characteristics of a logic cir-
cvit may be shown by Boolean formula {up-
per rightl or a truth table (lower right).
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Fig. 7. A truth table can be used to
simplify logic circuitry. Configuration
of (A) can be reduced to that of (B).
Both exhibit the same over-all behavior.

and circuit that follows produces none.

This circuit arrangement is some-
times referred to as an exclusive or cir-
cuit because of its one-or-the-other-but-
not-both characteristic. Mathematical-
ly, the circuit of Fig. 5A is described by
the equation,C = A X B +AXB.

In this form of notation (Boolean al-
gebra) the plus sign (+) means or, the
multiplication sign ( X ) means and, and
the bar over a letter means not. The
above equation therefore means that an
output will appear at terminal C if an
input is applied to 4 and not B, or to B
and not A. As in other forms of algebra.
the multiplication sign can be omitted.
The equation then becomes C = AB
+ ..B.

The circuit shown in Fig. 5B has three
input terminals identified as 4, B, and C.
Each of the and circuits is connected to
two of the three input terminals. The
upper and will respond to 4 and B, the
center and responds to 4 and C, and the
lower and produces an output in re-
sponse to inputs to B and C. If inputs
are applied to any two of the three input
terminals, the corresponding and circuit
will produce an output. This output is
applied to the or circuit, producing an
output at terminal D. If inputs are
applied to all three input terminals, all
three und circuits will produce outputs
and a signal will also appear at terminal
D. The Boolean equation for this circuit
is therefore D = ABC + ABC + ABC
+ ABC.
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OUTPUT =AB QUTPUT=A+B

OUTPUT=ABC + ABC + ABC + ABC
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This isread: D is equal to 4 and B and
not C:or 4 and C and not B; or Band C
and not 4; or 4 and B and C. The circuit
therefore produces an output for any
combination of two inputs or for all
three inputs.

Truth Tables

A truth table is a graphical represen-
tation of the characteristics of a logic
circuit. Consider, for example, the logic
circuit and truth table shown in Fig. 6.
The three and circuits produce outputs
for (1) A and B, (2) A and not B, or
(3) B and not A. The Boolean equation
of this circuit is C = AB - AB + AB.

These characteristics of the circuit
are shown in the truth table to the lower
right in Fig. 6. The symbols 1 and 0
represent input and no input respective-
ly, and the shaded squares represent
conditions which produce output. The
output produced when input is applied
to terminal A but not to terminal B
(A = 1, B = 0) is represented by the
shaded square in the lower left corner.
The square at the lower right shows
that output is produced when inputs are
appliedtoboth 4 and B(4 — 1, B — 1).
The shaded square at the upper right
represents A = 0, B = 1.

oOr m »

Fig. 8. Truth tables
show all possible in-
put conditions that
T will produce output
in logic elements or
circuits. Three of
these are shown (A,
B, C) below the ele-
ments whose action
A ” they depict. The oth-
9 er two pertain to cir-
cuits discussed ear-
7 lier. These are Fig.
5B (D) & Fig. 5A (E).

OUTPUT=AB

= o\\x\\

QUTPUT=AB+AB

(E)

The truth table is useful because it
may suggest a way of simplifying the
circuit while retaining the same over-all
characteristics. An examination of the
table in Fig. 6, for example, reveals that
the circuit will produce an output for
all conditions except A — 0, B — 0. This
suggests a circuit arrangement such as
that shown in Fig. TA. If A and B are
both 0 (no inputs) the two inverters
will both produce outputs. With inputs
thus available for both of its terminals,
the following «nd circuit produces an
output. Since the final inverter receives
an input, there is no output at terminal
C. The circuit is therefore equivalent in
performance to Fig. 6, but requires
fewer blocks.

Actually, the circuit can be still fur-
ther simplified. Another examination of
the truth table in Fig. 6 shows that the
circuit produces output when it receives
at least one input (either A or B or
both). Since this is the characteristic
of a simple or circuit, Fig. 6 is eventual-
ly reduced to the circuit of Fig. 7B!

In the design of computer circuits in-
volving literally thousands of logic ele-
ments, the truth-table method of ap-
proach often permits tremendous sim-
plification of over-all circuitry. Fig. 8

Fig. 9. Symbols for logic circuitry have not yet been standardized. However the
most commonly used symbols for four principal logic elements are tabulated here.
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shows the truth tables for simple (A)
and, (B) or, and (C) inhibitor circuits,
and also for circuits shown in Fig. 5.
Fig. 8D is the table for Fig. 5B; Fig. 8E
is the truth table for Fig. 5A.

Boolean algebra is a type of algebra
that is particularly well-suited to the
design and analysis of logic circuits.
Like the truth table, Boolean algebra
can suggest possible circuit simplifica-
tions. The Boolean equation of a circuit
can be manipulated mathematically, as
are other algebraic equations, so that it
is eventually simplified and suggestive
of a simpler circuit configuration. Con-
sider, for example, Fig. 10A.

8 O——m—
A
o] o}
A O—————e
A
C Oy
(A}
A O—
A D
8 O————]
0o

(8)

Fig. 10. Manipulation of Boolean equa-
tions can help simplify circuitry. Both
circuits shown here behave the same way.

One of the and circuits yields an out-
put for A and B, and the other produces
output for A and C. The output at D
can therefore be expressed as D — AB
+ AC. This equation however, can be
simplified to D = A(B-+C), which sug-
gests that the B and C terminals can
be connected to an or () circuit, and
this output can be anded with A. The
resulting simplification, shown in Fig.
10B, provides the same behavior as the
arrangement of Fig. 10A. Although the
reduction of circuitry may not seem
particularly impressive in this example,
equipment involving elaborate logic cir-
cuitry can be greatly simplified by the
methods of Boolean algebra.

Symbols

Although there have been some at-
tempts to standardize the symbols used
to represent logic circuits, such stand-
ardization has not yet been achieved.
Various symbols are therefore used by
different manufacturers and designers
to represent the same logic elements.
Some commonly used symbols are
shown in Fig. 9.

This article has dealt with logic cir-
cuits in block diagram form. A later
article will deal with the actual circuit
diagrams of logic elements and with
the use of these elements in the arith-
metic section of a computer. [30]
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Determine

By JOHM E, FLIPPIN

How well is your shop doing?
With an income statement,
not difficult to draw up,
you can eliminate guesswork.

nicians have found themselves, at

one time or another, in a baffling
position. Although they are working
strenuously to improve their situations,
they secm to be standing still or even
falling back. Take the hypothetical case
of Joe Smith.

For a few years, Joe has been dream-
ing of the day when he can make his
way exclusively as a full-time service
dealer. Right now, although he does own
a small shop, he can only work out of i
part-time: he couldn’t support his fam-
ily without the salary [rom his regular
job. Joe is an honest man and techni-
cally competent, but somehow this has
not been enough. He is no closer to his
goal than he was a few years ago. In
fact, facing the situation squarely, he
doesn’'t even know for sure whether he
is making money or not.

His predicament is not unique. Fur-
thermore, it isn't peculiar to his type of
operation. Many owners of established,
full-time shops have entertained similar
doubts.

The trouble is that Joe Smith has no
means for determining how well his
business is doing. You can't put a scope
or.a voltmeter on a business to find out
what is wrong. You can’t isolate clues in
the form of volts, ohms, or waveforms.
A business is measured in terms of dol-
lars, and these dollars are of various
types. For example, there are income
dollars and expense dollars. You have to
understand these to get started in the
right direction. You have to remember
that you are in business primarily to
make money.

Now Joe is not lacking in intelligence
by any means. He's a whiz at getting a
sick TV set back into shape. Anyone
who can do that has not only invested
a lot of time and energy hut must be
quite sharp. Yet for sgme reason, when
it comes {o doliars and cents, a mental
block sets in. This is unfortunate, since
good business practices are no more

MOST INDEPENDENT service tech-

complicated than the techniques used in _

running down faulty oscillators or weak
amplifiers.

Before tackling a strange set, the wise
technician may want to consult a use-
ful record concerning it—the service
manual-—to get an idea of what is going
on. To get an idea of what your true in-
come is, you must also be able to consult
some sort of record. This can be a com-
plete set of formal accounting records
or simply a drawer full of bits of paper.
but a record of some kind there must be.

In accounting practice, a record of in-
come is known as an Income Statement.
Despite minor variations, it should re-
semble the one shown in Tahle 1 for a
service business. Our purpose is to make
this statement sufficiently meaningful
to the technician so that he can use it

in understanding the business end of
running a shop. Its fundamentals will
be illustrated through the practical ex-
amples of Joe Smith’s calculations, after
he has learned about record-keeping.

A main function of the income state-
ment is to arrive at a figure for Net In-
come covering a specific period during
which the shop has been doing business.
A convenient period is six months. How-
ever, it can be longer or shorter depend-
ing on the interest and time the shop
owner has for such tasks as taking in-
ventory or tabulating sales and ex-
penses.

The salient entries on the statement
(Table 1) are: Sales, Cost of Goods Sold,
Gross Profit on Sales, Operating Ex-
penses, and, of course, Net Income. Just
as the formulas for Ohm's Law and
other electronic phenomen:a help us to
analyze technical situations, we can use
formulas to clarify certain economic re-

lationships. Here are lwo important

ones :

Sales - Cost of Goods Sold =G ross
Profiton Sales. . ................ (1)

Gross Profit on Sales — Operating
Expenses=Net Income....... ... (2)

There may be some confusion at first
over the meaning of these formulas and
the terms used in them, but they should
yield to explanation. Take the first item
mentioned, -Sales.

For the purpose of this statement, it
is convenient to lump together under
this heading all money that comes in
from customers, without differentiating
the portion derived from the sale of
labor or service from’ that derived from
the sale of goods. Joe Smith has come up
with a figure of $4300 for total sales
during the period of January 1, 1960
through June 30, 1960. He has arrived
at this amount hy combining the sep-
arate figures shown in Table 2. The
stparate items you start out with may
be a little different. Perhaps you group
things differently or don’t sell radio and
TV sets. But your total should include
all sources.

While this figure is important to the
income statement, it doesn't tell much
by itself. That is why it is a mistake to
make plans. as many service dealers do,
using this figure alone. It is especially
disheartening if Total Sales looks good
but there is a meager bank baliance to
show for it. To improve the ratio be-
tween bank balance and sales, other
computations must first he made, the
next of which is Cost of Goods Sold.

The latter term means simply what
vou paid for parts or other merchandise
sold to customers. It is obtained by first
adding the cost of purchases made dur-
ing the period tincluding freight costs,
where they are billed separately) to the
value of material aiready on hand at the
beginning of the period (January 1,




SALES
COST OF GOODS SOLD
Inventary Jan. 1, 1960
Purchases
Freight
Delivered Cost of Purchases
Goods Available for Sale
Deduct Inventory June 30, 1960
TOTAL COST OF GOODS SOLD
GROSS PROFIT ON SALES
OPERATING EXPENSES
NET INCOME

$4300.00
$3300.00
$740.00
10.00
- 750.00
4050.00
—1700.00
- 2350.00
$1950.00
— 750.00
$1200.00

Table 1. Joe Smith's completed Income Statement for 6 months ending June 30, 1960.

Quantity Item
10 Television sefs
2 Radios

100 Service calls (including parts)

Miscellaneous, over-the-counter sales

Retail Price Each Total
$250.00 $2500.00
30.00 60.00
1540.00
200.00
Total Sales. ..o $4300.00

Table 2. How Joe determined his shop's Total Sales during the statement period.

1960) as determined by the inventory
you took on that date. This sum becomes
Goods Available for Sale, or the value
of merchandise that was in the shop dur-
ing the period covered.

The last step in determining Cost of
Goods Sold is to deduct your end-of-pe-
riod inventory (June 30) from Goods
Available for Sale. The complete se-
quence in arriving at the figure may be
summed up in two more formulas:
Beginning Inventory+ Purchases =

Goods Available for Sale., . ....... (3)
Goods Availuble for Sale—Ending

Inventory=Cost of Goods Sold. .. (4)

In Joe Smith’s case, Table 1 shows
that he sold goods costing $2350. Let’s
see how he got this figure. On January
1, he had taken a count of merchandise
on hand and, checking against bills and
invoices, established a figure for his be-
ginning inventory. It looked something
like Table 3. He simplified things by
grouping together replacement compo-
nents and the like as Miscellaneous
Parts. You might want to add such cate-
gories as batteries and antennas, but
remember that Joe’s shop is a modest
one and that we only need simple ex-
amples for illustration.

To determine how much of this mer-
chandise he bhought during the six-
month period, he took out all invoices
dated from January 1 and later. He did
this on .June 30. The results appear
as Table 4. Applying Formula (3), he
added the final figures of Tables 3 and
4 ($3300+%$750) to find out that Goods
Available for Sale came to $4050.

On June 30, he also took a physical
count of all merchandise on hand and
determined its value from invoices to
get his final inventory, which is shown
as Table 5. Now he was ready to use
Formula (4) to determine the Cost of
Goods Sold ($4050—$1700=$2350).

This put him in the position to learn
the first important thing about his op-
erations, his Gross Profit on Sales, be-
cause he now had the figures needed for
Formula (1). Deducting his $2350 Cost
of Goods Sold from his $4300 Sales, he
found that Gross Profit was $1950. Ac-
tually, he was able to do this conven-
iently in the last ecolumn of his income
statement (Table 1).

To establish his Net Income, as per
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Formula (2), Joe need only determine
his Operating Expenses and deduct this
amount from Gross Profit. In going
through his drawer full of bills and other
papers, he was able to pin down seven
distinct types of expenses that would
recur in every accounting period and are
substantial enough to warrant separate
listing (Table 6). The Miscellaneous
category was to allow for small. irreg-
ular expenditures that are hard to clas-
sify in other ways, like having Jimmy
Jones wash the shop windows. In a one-
man, part-time shop. Joe had no payroll
to worry about, but he could have in-
cluded that expense here if it existed.

The $750 total includes what was
spent in maintaining the shop and get-
ting to and from customers on house
calls. IExcept for depreciation, the items
are fairly straightforward. Determining
depreciation—the loss that was incurred
from six months wear and tear on shop
equipment and the truck—required
more calculation.

Since it was the same method used by
his accountant in working out his in-
come-tax statement. Joe conveniently
used the *‘straight-line”” method for
computing depreciation. This means he
took the value of all equipment he
owned (as distinguished from goods or
merchandise for sale) as a starting
point. This included all test instruments
and tools used in his work. He then
made an estimate of how long this
equipment could be expected to last. For
simplicity, let us say that he concluded
all equipment would last for five more
years. Since he spent $600 for equip-
ment, depreciation for a single year was
one-fifth of this. or $120. However, the
period covered by Joe's Income State-
ment is only half a year. so the figure he
entered in Table 6 is $60.

Table 6. Expenses during period. Deduct

The used truck that he had recently
purchased for $600 and which he ex-
pected to last for five years was handled
in a similar way. This involved another
$60 in operating expenses for Table 6.
His total. which came to $750, was then
transferred to the Income Statement it-
self (Table 1). Deducting this from his
Gross Profit, he obtained a Net Income
of $1200 to conplete the statement.

Although the statement is completed,
it is not an end in itself. Actually, it is
the starting point for many other pos-
sibilities. For one thing, the figures ob-
tained will be necessary or useful for
income-tax purposes. For another, it
will help him decide whether he should
stay in business or direct his efforts to

Quantity Item Cost Each  Total
12 Television sets $200.00 $2400.00
5 Radios 20.00 100.00
250 Vacuum tubes 375.00
10 Picture tubes 20.00 200.00
Miscellaneous parts 225.00
Total $3300.00
Table 3. Starting inventory for statement

period showed goods on hand on January 1.

Quantity Item Cost Each Total
3 Television sets $200.00  $600.00
2 Radios 20.00 40.00
20 Vacuum tubes 30.00
2 Picture tubes 20.00 40.00
Miscellaneous paris _30.00
Total Purchases $740.00
Freight ~ 10.00
Delivered Cost of Purchases $750.00
Table 4. This tabulation shows cost only
of goods bought during statement period.
Quantity Item Cost Each  Total
5 Television sets $200.00 $1000.00
5 Radios 20.00 100.00
170 Vacuum tubes 200.00
10 Picture tubes 20.00 200.00
Miscellaneous parts 200.00

Total Final Inventory $1700.00

Table 5. Cost of goods on hand at end of
statement period. This is final inventory.

more promising directions. In addition,
if he decides to continue his attempt to
build up a successful business, he has
figures with which he can experiment
to see what he must do to improve.

To convert his income figure into a
more universally understood form, Joe's
next step involved finding out how much
he made on an hourly hasis. However,
to do this realistically, he was advised
to make one other deduction. For the
sake of simplicity. consider that the only
funds Joe had tied up in his business
were the $1200 he had spent for the
truck and other equipment and the

(Continied on paye 94)
to find Net Profit.

from Gross Income

Item Amount Description and Examples

Utilities $40.00 Electric, gas, telephone, heating

Transportation 150.00 Gasoline, oil, truck repairs

Shop Supplies 20.00 Light bulbs, stationery, solder, wire

Rent 210.00

Depreciation (equipment) 60.00 See text

Depreciation (truck) 60.00 See text

Advertising 200.00 Newspaper. yellow pages, hand bills, direct mail
Miscellaneous expense 10.00 Washing windaws, other incidentals

Total Operoting Fxpenses $750.00
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By LOU DEZETTEL, wosrw
Allied Radio Corporation

A simple, versatile piece of test
equipment that’s enjoying
renewed popularity among
new hams and students.

rate, inexpensive. These adjectives

explain why the grid-dip oscillator
has been a popular test instrument with
hams, students, experimenters, and
technicians for more than four decades.
Currently, it is being discovered all over
again by the army of new hams who are
swelling the FCC license lists to new
highs. The fact that a grid-dipper is a
virtually foolproof home-assembly proj-
ect also helps to endear it to the present
generation of Kit-conscious radio buyers.

Basically a tunable oscillator, the
grid-dip meter is used primarily to de-
termine the resonant frequency of LC
(inductance-capacitance) combinations
found in communications equipment. It
functions in either an active or passive
manner, depending on whether the cir-
cuit undergoing investigation is itself
passive or active. A description of how a
typical dipper works will heip make
these distinctions clear.

Fig. 1 is a complete schemalic of an
actual grid-dip meter. A single 6AF4A
triode, V,, is the heart of the circuit. Its
heater is energized by a low-voltage
winding on a small power transformer,
T.. Plate voltage is derived from a high-
voltage winding in combination with a

VERSATILE, simple, reliable, accu-

6AF4A

15011pp1d

half-wave selenium rectifier, CR,. filter
capacitor C., and potentiometer R.. Max-
imum voltage between the arm of R and
ground is 120 to 130 volts. The a.c.
line switch. S,. is combined with R..

An untapped plug-in coil (L, through
L., with frequency ranges as listed) is
tuned by split variable capacitor C,,,Cs.
Oscillation in L..C, takes place hecause
the voltage applied to the grid by C.; is
180 degrees out-of-phase with that on
the plate, across C.,. This capacitively
coupled circuit is known as the Colpitts
oscillator. The fixed capacitor C. keeps
the d.c. plate voltage off the grid of the
tube but does not affect the r.f. func-
tioning of L., C..

The grid of V, is driven positive dur-
ing one portion of the r.f. cycle and at-
tracts electrons from the cathode during
that interval. This flow shows on meter
M, as an average d.c. current. Changing
the plate voltage by means of R. changes
the intensity of oscillation and this is re-
flected in variations in the meter read-
ings.

Operation

Coil L, is in the open at one end of the
dipper’s case, so that it can be placed in
inductive relation to the coil of an LC

V-1

L1
THROUGH
L-6

QUENCY COVERAGE T

FRE
L-1 1.8 — 33 M
L-2 34— B5MC
L-3 82— 20MC
L-4 19— 43 MC
L-8 45 — 110 MC
- 105 — 300 MC
Los c-4
-t

50

BLACK

GREEN

—O>———O
IOOT;:M

BLACK
GREEN

circuit of unknown frequency. See Fig.
2. If the latter circuit is passive (that is,
not energized in any way), the tech-
nique is to turn on the grid-dip oscil-
lator, adjust the plate voltage for a
meter reading well up scale and then
tune C.. When the frequency of L.,C,
equals that of the unknown LC, the lat-
ter circuit absorbs energy from the os-
cillator. This effect shows up as a sharp
dip in the grid current reading; hence
the name of the instrument. The un-
known frequency is merely read from
the calibrated scale of the dipper. It is
desirable to use the loosest possible
coupling between the search coil and
the fixed coil, as this minimizes the pos-
sibility of false readings due to mutual
inductance and capacitance effects.

It is usually possible to approximate
the range of the unknown resonant fre-
quency, from the size of the L and C
components or from the general nature
of the equipment. When a completely
blind search must be made, it is advis-
able t{o start with the lowest frequency
coil and work upward until a dip is ob-
tained. It is not unusual to observe
two or more dips as the oscillator dial
is swept around. The sharpest drop rep-
resents the fundamental frequency; the

NOTES

RESISTORS "INDICATED IN OHMS
K=1,000 OHMS

CAPACITORS INDICATED IN
MICROFARADS UNLESS
OTHERWISE SPECIFIED

h * CHASSIS GROUND

Fig. 1. Complete circuit
diagram of a typical grid-
dip oscillator. Such a unit
is useful to hams, experi-
menters, and technicians.

5.1 N7V AC

60 CYCLES
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others are noticeably weaker and are
due to harmonics which are easily iden-
tified because of their arithmetical re-
lationship to the fundamental.

Used in a passive role, the grid-dipper
is an ideal absorption wavemeter for
determining the [requency of an active
r.f. source in a transmitter or receiver.
The plate voltage on the tube is cut to
zero by means of potentiometer E., thus
killing oscillation. However, since the
heater is still on, the cathode and the
grid can act together as a simple diode
rectifier. When the search coil is
brought near the active r.f. source and
C, approaches resonance. the L. C. cir-
cuit absorbs energy from the source.
This is rectified by the diode and shows
on the meter as an average d.c. current.
The needle movement is upward and at
resonance the reading is maximum. As
belore, the loosest coupling consistent
with a sharp peak gives the most ac-
curate results.

Plugging a pair of earphones into
jack J, isolates meter M, and converts
the dipper into a monitoring receiver.
This function is especially useful [or
checking the frequency of an r.f. source
that is too weak to produce a reading
of grid current. If the r.f. source is mod-
ulated, the plate voltage on V, must be
cut hy R. to make the tube act as a
straight diode. A critical value of plate
voltage, carefully brought up with R,
again makes the tube act as a normal
triode, in a regenerative state; this
greatly improves the strength of modu-
lated signals.

For checking an unmodulated source,
R. is advanced for full oscillation and
the tuning capacitor C, is adjusted for
zero-beat:; that is, the frequency of the
dipper is made exactly equal to the fre-
quency of the unknown source. Just off
zero-heat, in either direction, whistles
are heard. These are due to the combin-
ing efTect of the fixed-frequency signal
and the slightly differing dipper fre-
quencies.

A measuring device is no better than
its own calibration. In the case of grid-
dippers assembled from Kkits there are
bound to be variations. Fortunately, it
is quite easy to check calibration by
zero-beating a dipper against receivers
of various kinds, tuned to stations of
known [requency. They're on the air by
the hundreds.

Other Applications

In at least one grid-dipper (the
“Knight-Kit” Model G-30), the two-
prong receptacle for the search coils has
a pin spacing of .486 inch, and it there-
fore accommodates standard crystal
holders. With crystals plugged in, the
instrument becomes a highly accurate
signal source by itself. Capacitor C, is
left at minimum capacitance; it does
not affect the output. As a crystal oscil-
lator, the dipper is extremely valuable
for marking the edges of the ham bands.

While a grid-dip oscillator can be used
as an emergency signal generator for
limited receiver adjustment, its real
field of application is transmitters. In a
multi-stage transmitter, it greatly facil-
itates the tuning of oscillator, buffer,
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doubler, driver. and final stages to the
correct frequencies; it makes neutrali-
zation quick and easy; it detects bother-
some parasitic oscillations. It also meas-
ures the resonant frequencies of
antennas and helps in the adjustment of
feeder lines and stubs for impedance
matching.

The dipper can also be readily
adapted to measure the values of un-
known capacitors and inductors and of
circuit “Q,” which is the ratio of react-
ance to resistance. It provides students
of electronics many hours of interesting
and instructive “lab’” practice on a small
scale.

To check a capacitor, it is necessary
to have inductors of known value with
which it can be combined to form a sim-
ple tuned circuit. As the coils furnished
with grid-dip meters (even the kit jobs)
are factory-made, they can conveniently
serve as standards. For example, the
plug-in units of the “Knight-Kit" dipper
have the lollowing characteristics:

COIL FREQ INDUC. DIST.
COLOR RANGE (zhy.) CAP.
{me.) {pepf.)
Red 1.5-3.5 200 6.5
Violet 3.4-8.5 40 5
Blue 8.2-20 6.7 4.5
Orange 19-45 1.3 4

With these coils, it is possible to meas-
ure values from 40 to about 7000 wuf.
Values below 50 uuf. can be determined
if a known capacitor of 50 to 100 puf.
is available. The circuit arrangement is
very simple. Connect the unknown ca-
pacitor to the prongs of one of the coils,
selected at random, by means of alli-
gator clips and short leads. Leave the

GRID-OIP METER

)

2

PLUG-IN
co. >

COIL IN
EQUIP, "%
L

assembly loose on the table. Plug one of
the other coils into the dipper, move it
near the first coil, and tune around for
a dip. If it doesn’t appear readily, try
another of the coils. A minute of experi-
mentation will give yvou the right com-
bination. Note the frequency indicated
by the dipper and then solve the formula
for C:

F=1/(2=\ LC)

where: F—frequency in cycles; L—=in-
ductance in henrys; and C — capacitance
in farads.

For the most accurate final figure,
subtract the distributed capacitance of
the coil connected to the capacitor un-
der test.

Low values of capacitance bhetween
10 and 50 uuf. fall in a range that can-
not be checked directly without requir-
ing duplicate coils. However, a simple
trick is to parallel the unknown ca-
pacitor by one between 50 and 100 pef.
getting a frequency reading, solving the
formula for C. and then subtracting the
value of the extra capacitor from that
of the one undergoing measurement.
This is quite legitimate, since capacitors
in parallel merely add up, irrespective
of their individual values.

In practical work, it is usually much
less important to know values of in-
ductance than of capacitance. However,
the measurement can be made in ex-
actly the same manner, using capacitors
of known value across the unknown in-
ductor. This time solve the formula for
L.

It is sometimes interesting to know
the “Q" of a circuit or to compare the
“Q's” of several circuits. If a v.t.vam. is
available, this is easily done. The dipper
is used as a signal generator. Connect
the r.f. probe of the v.t.v.m. across the
circuit, couple the dipper to the latter,
tune the dipper for maximum reading
on the v.t.v.m. and note this frequency,
f.. Retune to the right and to the left
to find frequencies f, and f. for which
the v.t.v.m. readings drop to 70.7 per-
cent of the value for f.. Keep the cou-
pling constant. Then calculate “@”
from the formula:

QT L/ T

The grid-dipper is not primarily a
service instrument and, being without
audio modulation, it is not really suit-
able for receiver adjustment if this
process is normally carried on with the
set’s loudspeaker as the indicating de-
vice. However, it is a generator of
known r.f. signals and is therefore of
some value in the absence of better
facilities. With the v.t.v.m. connected to
the a.v.c. line of the receiver, at least
the r.f. and i.f. sections can be checked.

There are many other applications for
this highly useful and inexpensive piece
of test equipment. Details on many of
these are usually covered in the instruc-
tion manuals of the grid-dipper, in
magazine articles, or in books. For
versatility and simplicity, the grid-dip

meter is hard to beat. [301
Fig. 2. Method of coupling the dipper’s plug-
in coil to a coil used in a piece of equipment.
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Vertical-Output
est Transformer

By OLIVER WILLIAMS

Chicago Standard Transformer Corp.

This multi-tapped, ‘‘universal’ replacement can
also be used as a troubleshooting instrument.

a (ransformer? When it's a piece

of test equipment, in addition. This
is the case with an unusual multi-ratio,
vertical-output transformer, the Stan-
cor VO-109. As shown in Fig. 1, it does
not look drastically different from
other vertical-output units, except that
it does seem (o have an exceptional
number of terminals, which are num-
bered.

This multiple-tapped translormer
was initially conceived as a versatile
replacement component. Although it
costs somewhat more than conventional
components of this type, it can assist
the service dealer faced with the prob-
lem of carrying in stock a large num-

WHEN IS a transformer more than

verrour,. | oIS
Tust

(c)

Fig. 2. Four of many possibilities show
series (A,D} vs parallel primaries and
autotransformer (C,D} vs isolation use.

ber of different units. However, it has
turned out to be a useful time saver in
checking vertical-deflection circuits.
The added capabilities of the VO-109
derive from the fact that it can provide
any one of 112 different stepdown turns
ratios over a wide range. Half of these
ratios are available when it is used as
an isolation-type transformer and the
other half when it is used as an auto-
transformer. As an isolation unit, it pro-
vides ratios from 5:1 to 360:1. As an
autoformer, the range is from 6:1 to
361:1. The unit is designed so that there
are very small gradations in turns ratio
in the most frequently used ranges.
Part of the versatility comes from the
fact that there are eight taps on the
transformer’s secondary. In addition,
the VO-109 has two primaries, which
may be connected either in series or
in parallel for any combination of sec-
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ondary connections. Supplied with the
transformer is a data sheet that lists
all possible turns ratios as an isolation
unit together with the secondary termi-
nals to he used for each and the manner
in which the primaries are to be con-
nected. When an autoformer is called
for, the same list of 56 possibilities is
used except that each ratio is increased
by one (e.g., 10:1 becomes 11:1) and an
indicated primary-to-secondary connec-
tion, different in each case, is made.

Fig. 2 indicates just four of the many
possibilities. With the primaries in se-
ries and the full secondary in use (Fig.
2A1, an isolation transformer with a
10:1 turns ratio is obtained. Using the
same secondary terminals but connect-
ing the primaries in parallel would pro-
vide a 5:1 ratio. A typical parallel-pri-
maries connection with isolation is
shown in Fig. 2B, where the secondary
is tapped to provide a 9:1 ratio. Two
auloformer connections are also shown.
In Fig. 2C, the primaries are in paral-
lel and the secondary is tapped for a
6:1 ratio. A 45:1 autoformer with se-
ries primaries is shown in Fig. 2D. It
is obviously not a simple task to work
out the individual connections for each
requirement. However, the wise tech-
nician who keeps the data sheet handy
already has this done for him.

The versatile VO-109 has two pri-

Fig. 1.
maries, eight terminals on its secondary.

As to test applications, consider the
technician working on a vertical-defiec-
tion circuit with a hard-to-find fault.
The transformer may be the villain but
he cannot be sure short of a substitu-
tion check. A close enough replacement
is not handy, and comparison against
a mismatched unit can produce mis-
leading indications. Shall he buy an
exact replacement he may not need,
particularly if it is an odd type he may
never use later, or shall he continue to
wasle bench time? With this “univer-
sal”’ replacement in the shop, he is al-
most ceriain to be able to make up a
substitute.

In addition to providing the proper
turns ratio, a replacement transformer
must also present a satisfactory imped-
ance 1o the vertical amplifier to which
it is connected. In practice, however,
obtaining this match is not as difficult
as might appear. Nevertheless, to fa-
cilitate a check for impedance, the
graph of Fig. 3 is also included with the
transformer data. Direct current in the
primary is measured with the trans-
former in the circuit. Once this is
known, the primary impedance of the

(Continued on puge 90)

Fig. 3. With d.c. primary current known, impedance may be read from this graph.
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HE RADIO-TV technician extending

his field of interest into two-way mo-

bile radio servicing will find that
many things are similar to those en-
countered in his previous experience,
but a few circuits and techniques are
rather different. Transmitters, in gen-
eral, fall into the latter category, but
fortunately most of the circuits and ad-
justments are quite straightforward
and easy to grasp, especially for the
man who has spent some time in ham
radio.

There is, however, one part of the
transmit ter not easily understood with-
out special study. This is the phase
modulator and the speech amplifier
which feeds it. The purpose of this
article is to give the practical tech-
nician a guide to the general principles
of operation of this portion of the set,
and the methods of servicing it.

It is not proposed to delve too deeply
into the theory of phase modulation,
except where it is necessary for the
understanding and repair of the trans-
mitter. The FCC requires that any
person making adjustments to trans-
mitting sets must be technically quali-
fied and must hold at least a
Second-Class Radiotelephone Opera-
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e-Modulated
Transmitters

By
BOB ELDRIDGE

A practical guide to the general
principles of operation of a fairly common

but imperfectly understood circuit

found in two-way mobile radio equipment.

tor's License, to obtain which an appli-
cant must demonstrate that he is fa-
miliar with the techniques of transmit-
ter adjustment, particularly with regard
to the handwidth and carrier frequency
of the emitted signal.

Why Is FM So Useful?

On frequencies above 30 mec., most
communications transmitters use some
form of frequency modulation, because
of the better signal-to-noise ratio this
mocde makes possible. Static and elec-
trical noise take the form of amplitude
modulation, and amplitude-limiter cir-
cuits have been developed for FM re-
ceivers which very effectively strip
undesired interference from incoming
carriers. Similar devices cannot be used
in AM reception, because they would
strip off the desired voice modulation
too. In AM we are able to use only
short-time-constant peak noise limiters.
This type is not very effective on weak
signals in the presence of a generally
high noise level.

Modulators in Two-Way FM

Of several possible methods for pro-
ducing frequency modulation, two-way
mobile transmitters normally use one

that involves a reactance-tube phase
modulutor. Although this type produces
a rather small frequency deviation or
modulation swing, it can be employed
with a very stable, crystal-controlled
oscillator, while quite a large deviation
may still be obtained after initial mod-
ulation.

Phase modulation differs from more
conventional frequency modulation in
one important characteristic, which it
is well to remember: in direct FM, the
amount of deviation from the carrier
frequency depends solely on the ampli-
tude of the modulating signal. In PM,
the amount of deviation depends on the
frequency as well as the amplitude of
the modulating signal. In fact, the ex-
tent of deviation is the product of the
amplitude and the frequency of the
modulating signals.

Why this is so is not important here,
but it is essential to grasp this fact
concerning phase modulation if you
want to understand fully the speech-
amplifier circuitry of the PM trans-
mitter., Better go back and read the
statement again.

The effect of this characteristic is
such that, where two modulating sig-
nals of the same amplitude differ in
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Fig. 1. Frequency changes produced in
a carrier (B) phase-modulated by audio
(A), shown here as a 500-¢ps sine wave.
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Fig. 2. Block diagrom of o typical speech
amplifier-modulator system. Refer to fext.

frequency, the one higher in frequency
will produce more deviation during
modulation. Another way of expressing
this fact is to say that PM automati-
cally provides high-frequency pre-em-
phasis in transmission. This is desirable
since, when combined with complemen-
tary de-emphasis at the receiving end,
it provides a better signal-to-noise
ratio. It is not necessary to elaborate
this fact as it has been covered many
times in connection with commercial
FM broadcasting and reception and also
with respect to frequency compensa-
tion in long-playing records.

Appearance of PM Waveform

Before we go any further, we had
better take a brief look at’the relation-

ship between the transmitted. phase-
modulated waveform and the audio
waveform which controls it. Fig. 1

shows the changes which occur when
audio tone is fed into the de-emphasis
network preceding the grid of a phase
modulator stage:

(1) From 4 to B, as the audio wave
increases in amplitude in a positive di-
rection, the {ransmitted carrier de-
creases in frequency. At B. the
successive cycles of the carrier are far-
ther apart, so there are fewer per sec-
ond at that point. We can also say that
the phuse of each successive cycle has
been retarded in relation to that of the
preceding cycle.

(2) From B to C. as the audio wave
deereases in amplitude, the frequency
of the carrier continues to decrease. un-
til at C, it reaches the lowest carrier
frequency.

(3) From C to D, as the audio wave
increases in a negative direction. the
transmitted carrier increases in fre-
quency, but does not reach maximum.

(4) From D 1o E, the audio wave
returns to zero, but the carrier increases
{0 maximum frequency at E. Frequency
is equal to that of the unmodulated car-
rier at B and D. (In direct FM, exact
carrier frequency occurs at 4, C, and K,
shifted 90° from PM.)

This figure shows that the rate of
change of the amplitude of the modu-
lating audio signal causes a correspond-
ing rate of change of the transmitted
frequency. The amowunt of frequency
change is the factor which is deter-
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mined by the ioltage and the fre-
quency of the modulating audio at any
given instant.

Maintaining Bandwidth

It is very important, for the sake of
good communications, that the fre-
quency deviation of the transmitted
signal be maintained close to a specified
amount. The entire bandwidth that a
transmission may occupy is limited by
law to prevent excessive modulation
deviation from swinging as far as the
next adjacent channel assigned on
either side of the carrier.

1f excessive deviation is produced, it
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Fig. 3. A typical phase modulator which is
to be found in many commerciol two-way sets.

can interfere with the adjacent chan-
nels. This bandwidth, to which the re-
ceiver i.f. bandwidth is matched, must
accommodate the maximum frequency
deviation produced by modulation as
well as significant sidebands. Theoreti-
cally, an FM signal has an infinite num-
ber of sidebands, but we disregard the
almost undiscernible, higher ones.

When the modulated signal occupies
this full bandwidth, we have a condi-
tion of “100 per-cent modulation,” inso-
far as this term can be applied to FM.
Aside from the limitation imposed by
the FCC. there is another good reason
for avoiding over-modulation. Since
that part of the signal which deviates
excessively will not be accepted by the
i.f. bandwidth of the receiver, the audio
output will be distorted and intelligi-
bility will suffer. Except for some re-
ceivers (using “audio-compensated”
squelch circuits). the distortion prod-
ucts will cause intermittent squelch
action on loud speech passages and in-
telligibility deteriorates even more.

On the other hand, when there is
considerable under-modulation (devia-
tion well under the allowed bandwidth),
voice quality will be good, but voice
level will be low. The signal-to-noise
ratio will thus be impaired, unless the
received carrier happens to be very
strong.

From these facts, it is obvious that,
although modulation should not exceed
the prescribed level, it should be main-
tained as close to that level as possible.
To achieve these conditions, the trans-
mitter uses an audio clipper (or audio
limiter).

Function of the Clipper

The purpose of the audio limiter

stage is to act as an amplifier with a
particular, pre-sel maximum oulput,
which will not be exceeded no matter
how strong a voice signal is fed to it
from the microphone. Now the most
“dangerous” frequencies (those most
likely to result in over-deviation) are
the higher ones, in the region of 2000
to 3500 cps, because they will be hoosted
or pre-emphasized by the meodulator.
If we can prevent the modulator from
“swinging” the carrier too much on
these frequencies, the lower ones are
not likely to cause trouble. So, in order
to limit the higher voice frequencies
selectively, we pre-emphasize them at
the input to the clipper. Fig. 2 is the
block diagram of a typical speech am-
plifier-modulator system.

Since we have already noted that the
phase modulator itself will pre-empha-
size the higher frequencies, it would
seem that we are doing the same thing
twice and that one of these times it
is unnecessary. We had better recapitu-
late.

The phase modulator will give a de-
sired, automatic high-frequency pre-
emphasis—if we feed ‘““fat” audio
signals to it. However, we wish to im-
pose a limit on the higher-frequency
audio signals before they reach the
modulator. To provide this selective
limiting, we introduce pre-emphasis be-
fore the clipper. Since this pre-empha-
sized audio must be “flat” before it is
fed to the modulator, we flatten it out
with a de-emphasis network following
the clipper (Fig. 2) that complements
the action of the pre-emphasis network
before the clipper. Except that the
higher frequencies have been prevented
from exceeding a certain maximum
amplitude, the flat outpul of the de-
emphasis network is fed to the modu-
lator., where it receives the desired
pre-emphasis. Since the earlier, selec-
tive limiting matches the boost pro-
vided by the modulator, the possible
deviation that can be produced by any
modulating frequency is limited to the
same maximum.

The Modulator Stage

The phase modulator performs a
function which is a little more difficult
to understand. It shifts the instantane-
ous phase of the carrier above and Dbe-
low its normal phase, thus effectively
changing its frequency, in sympathy
with the modulation. See Fig. 3.

For brevity, we will oversimplify ac-
tion of the reactance modulator, as it
is also calied. Grid input from a crys-
tal oscillator passes to the plate by
two separate paths: (1) through the
electron stream within the tube, a re-
sistive path, and also (2} via the grid-
plate capacitance of the tube, and
parallel, external capacitance. This
path is reactive.

When audio is applied to the modu-
lator grid, the operating point of this
tube is varied at an audio rate, and the
amount of r.f. energy conveyed along
the resistive path varies in sympathy.
The r.f. going by the reactive route is
constant. but is 90 degrees or so out-of-
phase with the original oscillator out-
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put. The phase of the r.f. arriving at
the plate at any instant is therefore
the resultant ol the two separate ar-
rivals, and varies constantly at an audio
rate of change.

The amount of frequency deviation
(phase shift) is quite small, especially
when we use a stable crystal oscillator
as the source of r.f. energy. It is he-
cause of this fact that we place the
modulator right “up front” after the
oscillator. If we then follow up with a
chain of multipliers, we can achieve
useful deviation at the desired output
frequency. For example, a 12-mc. oscil-
lator with a deviation of plus or minus
2 ke, followed by two doublers and a
tripler (12 times multiplication), will
result in an output carrier wave of 144
mc. with plus and minus 24 ke. devia-
ticn.

Practical Clippers

Before we leave the theoretical as-
pect of mocdulation, let’s take a look at
a typical audio peak limiter circuit,
shown in Fig. 4. The input from a high-
impedance microphone is amplified by
the two-stage audio amplifier, V... The
coupling components between the first
and second stages, C::y and R.., are of
suitable values to act as a pre-emphasis
circuit.

The audio, greatly amplified, is then
passed on to the twin-stage voltage
limiter, Vs, which operates as a limiter
by the production of self bias at the
grids. The clipped audio is then passed
on to deviation (modulation) control
Ruws, and then through a de-emphasis
circuit, the voltage developed across
C.w+ being applied to the grid of the
phase modulator.

Just to remind you that life for a
two-way radio technician is no easier
than it is for any other working Joe,
Fig. 5 shows another type of clipper,
used in the RCA “Carfone” series.
Right at the beginning (mike input to
V:) there are some rather unusual com-
ponent values. 2C ., 2R.;, and 2C.,, form
the pre-emphasis network, and the
values of 2C.. and 2R., the coupling
network to the next stage, are chosen
to assist the rising treble characteristic.

The second section of V. and the first
section of V. comprise a cathode-cou-
pled double peak limiter. High positive
peaks of audio cause heavy conduction
through V: producing a high positive
voltage at the cathode. This cathode,
being directly connected to the cathode
of Vs, cuts off V.. High negative peaks
of audio cause V. itself to cut off mo-
mentarily. Thus, between the two of
them, these triodes manage a symmet-
rical clipping of the audio wave. The
output to deviation (Mod. Gain) control
2R.; is from the junction of 2R.. and
2C., which form a de-emphasis net-
work. (Note that 2C... .047 .f., is large
for a plate bypass.) The second half of
V. is a conventional triode amplifier.

Measuring Deviation

Before moving on to the practical
servicing of transmitters, some discus-
sion of deviation measurement may be
of interest to those not yet familiar
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with the techniques. Of the many peak
deviation meters on the market the
Lampkin 205A, a widely used one, will
serve as a typical example. A discussion
of the principle of operation is outside
the scope of this article, but a bhrief
description of the procedure in making
a routine check will illustrate how
straightforward the operation is.
Transmitters should be serviced con-
nected to a dummy load in place of an
antenna, the most convenient form of
which is an indicating wattmeter, with
one or more ranges directly calibrated
in watts. The dummy load radiates
enough r.f. energy to activate the
Lampkin anywhere in the repair shop,
when the flexible whip antenna pro-
vided as standard equipment with this
deviation meter is used. Since details
will differ from one deviation-measur-
ing instrument to another, just a gen-
eral idea of method will be given.
First the transmitter being checked
is turned on and set to produce an un-
modulated carrier. The deviation meter
is set to read unmodulated, radiated
signal, and tuned for maximum indi-
cation on the transmitted frequency.

RI9E RI97 Ri98 RI99 RIQ7
180K 15K 15K ISK 100K

ci9l ci92 €193 cig4

330| 330|

The deviation meter can be set to
read positive and negative deviation
separately (upper and lower side-
bands). During the loud “aaaaah” it
should be switched alternately to read
positive and negative to make certain
that modulation around the center fre-
guency is uniform.

The latter check is important be-
cause, due to a change in the operating
conditions of the modulator tube (often
due to deterioration of the tube itself),
lopsided carrier modulation may result.
If you adjust the transmitter while ob-
serving only one side of the carrier,
one of two undesirahle things will re-
sult if the sidebands are not symmetri-
cal.

Let us assume the upper sideband is
twice as wide as the lower, as in Fig.
6. If the deviation control is set to give
12 ke. whilst looking at the upper side,
then the lower side will be only 6 ke.
wide. If, on the other hand, the control
is set when looking at the lower side,
then the upper side will be 24 ke., and
the total bandwidth 36 ke. FCC regula-
tions set down the maximum permitted
peak deviation above or below the as-

TO GRID OF MOOULATOR TUBE

+200V.

E 47K

A
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Fig. 4. An audio peak-limiter circuit of the type found in lwo-way mobile equipment.

(To make certain that the right trans-
mitter is being picked up, the latter
should be switched on and off. Note to
make certain that the needle on the
deviation meter falls back to zero each
time the transmitter is turned off.)

The deviation meter is then set up so
that, when it is exactly tuned to the
unmodulated carrier, it indicates zero.
The transmitter is then set up so that it
can produce modulation. Any reading
now obtained on the meter represents
noise on the carrier. Speaking into the
microphone will cause the meter needle
to fluctuate, producing a direct reading
in ke. of the carrier deviation that re-
sults.

A sustained, loud “aaaaah” should
run the clipper well into limiting con-
dition. The transmitter’s deviation con-
trol can be set, while this sound is being
made, to produce the maximum, desired
transmission bandwidth. This is the
sound that has made more than one
radio-communications shop sound like a
sheep corral on occasion!

signed frequency, not the average of
the upper and lower sidebands.

Sometimes two or three new tubes
have to be tried before symmetrical
modulation is obtained, even though
the circuit constants are in order. In a
difficult case, take a look at the audio
output from the deviation control, in
case an irregularity has developed giv-
ing an unbalanced audio waveform
from the speech amplifier and clipper
circuit. This is not very common, but
it does sometimes happen.

Servicing Audio Clippers

An audio limiter and amplifier cir-
cuit, like the one shown in Fig. 5, will
generally be checked only when the rea-
son for a complete absence of modula-
tion must be traced. However, it should
be noted that, without observing the
waveform developed across control
2R at various levels of input to the
microphone terminals, it is hard to tell
whether the limiters are working prop-
erly or not. First check the 12AX7 tubes
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Fig. 5. Another type of clipper, this one as used in RCA's “"Carfone’ series.
for emission or mutual conductance. for a check at 2TB1-1) and -15 with a

Since they work fairly hard, they may
need moie [requent replacement than
most other tubes in the set.

Then, with the transmitter working
into a dummy load, set up a peak devia-
tion meter while modulating the trans-
mitter with a volt or so of audio at the
mic-ophone  terminals. Don’'t forget
that the set shown in Fig. 5. like others
that will be encountered. is designec
to work with a carbon or controlled-
reluctance microphone, so d.c. voltage
appears across the microphone termi-
nals (2TBJj-14 and 2TBI1-15. in this
case). Make sure your audio generator
is equipped with isolating capacitors to
block this d.c.

Now increase the audio input, while
watching the deviation: little or no in-
crease in deviation should occur. Then
reduce the input: below about .6 volt
the deviation should begin to fall off in
proportion to the decrease in input. The
exact point at which limiting occurs is
not very important but, if it is more
than a volt or so, a fault should be sus-
pected (and usually this means a bad
12AXT7).

If a scope is handy, it can be hooked
across 2R..: flattening ol the waveform
should he seen when the input voltage
exceeds about .6 volt. It is useful for
future reference to make a note of the
r.m.s. voltage appearing across 2R
with .25-volt input (be sure to make
a note of the frequency. or better than
that, standardize at 1000 cps); and
then, with 2R.; at maximum setting,
measure the r.m.s. voltage at the modu-
lator grid. Momentarily remove the
crystal while making the grid measure-
ment. When another, similar set is sus-
pect. it is very handy to have a note
of the stage gain which can be expected
in a normal unit.

Complete absence of modulation calls
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voltmeter. Under normal conditions,
there should be about 1 volt across here
when a carbon microphone is in use,
and this should vary with speech, indi-
cating that the resistance of the micro-
phone capsule is changing as the dia-
phragm moves. Absence of any voltage
indicates either a short-circuit across
the mike (or the wires leading to it) or
a break between 2TB1-15 and the 200-
volt line.

Breaks sometimes occur at the rear
of the connectors used, or at the con-
trol-head terminal board. This shows up
as a higher-than-normal voltage across
2TBI1-14 and -15: with no parallel path
through the mike, the voltage divider
from the “B+" line to ground has a
ratio of 34:1, and simple application of
Ohm'’s Law shows that there should be

about 6 volts appearing across the
-|2KC
f(Z
Fig. 6. ‘lopsided” carrier modulation with

the upper sideband twice the width of lower.

Fig. 7. Power supply circuit of the RCA
“Carfane.”” One type of filter defect may

produce hum in transmitter section only.
RCVR B+

XTMR B+

1000-ohm resistor, 2R., in Fig. 5.

The terminals at the rear of the
Cunnon connectors used must be han-
dled with great care. The wire hooks
bend easily and are very close to each
other: each wire is the center plate of a
feed-through capacitor which has very
fragile insulation. If you apply too much
heat to these terminals, another solder
joint inside the connector shell may
melt, and that means real trouble, for
it is almost impossible to make repairs
inside the connector.

Noise on the Carrier

There are two main types of noise
that will be encountered on the carrier:
hash and hum (usually 130 cps). Hash
in the transmission will usually be pres-
ent in the associated receiver too, and is
rather difficult to track down, particu-
larly since it is often due to the cumula-
tive effect of a number of minor faults.
Key points that are likely to be involved
include :

(1) The rvibrator: Naturally this is
the first suspect, and trial by substitu-
tion is the only practical method. Also
examine very carefully the bonding to
the chassis of the ground connections
at the vibrator socket, and make sure
there is good electrical contact between
the shell of the socket and the chassis.
The vibrator is not the only point at
which good contact is important.

(2) Bonding: Make sure that the
separate chassis of the communications
set (usually three) are tightly bolted
together. Do not just tighten up all the
bolts that you can see—check for miss-
ing ones too. Due 1o vibration, such
hardware can come loose and fall out
after a long period of operation without
service. Other connections also tend to
be broken by mechanical stress. Check
machine screws. such as those that hold
on bottom or back plates, to make sure
that they are present and tight. Sol-
dered connections, like those that se-
cure hattery leads to connectors, should
also be investigated. Such connections
can give quite a hit of trouble in units
that are bounced about a lot: the solid
copper wire used in such leads is rigid
and may not yield easily to mechanical
stress.

(3) Bypass cupacitors: Check those
on the heater line. A defective one may
contribute to hash.

Hum is most often due to defective
filtering in the power supply. This may
or may not be evident in both the trans-
mitter and receiver. Take the power-
supply arrangement shown in Fig. 7,
which is used in the RCA “Carfone”
series. To obtain higher “B+" for the
transmitter, an additional rectifier sys-
tem is stacked with the one used for the
receiver. Thus a defect in capacitor
3., will affect only the transmitter’s
“B-+" supply.

Another cause of hum pick-up is
faulty grounding of the shield on the
coaxial cable in the microphone circuit.
This should be grounded only at the
points shown in the manufacturer’s
schematics and service diagrams. Indis-
criminate grounding may do more harm
than good, resulting in hum loops. 301
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ILICON zener diodes, also referred
to as avalanche diodes, are finding
new applications in electronic cir-

cuitry. This, together with their use in
conventional ways, is resulting in a con-
tinually greater usage of this circuit
element.

The service technician and experi-
menter, therefore, should become ac-
quainted with suitable testing methods
and may set up simple hench test cir-
cuits for applying recommended test
procedures.

Simple ohmmeter testing of a good di-
ode will indicate low diode resistance
when the positive chmmeter lead is con-
nected to the diode anode and the nega-
tive lead to its cathode, Likewise, when
the ohmmeter connections to the diode
are reversed, a high resistance reading
will result. Ohmmeter testing, however,
does not provide information concern-
ing the dynamic operating characteris-
tics of the zener diode.

To check the zener voltage, E., the
simple circuit of Fig. 1 was set up by the
author. With variable power control, R,,
turned all the way down, the diode to be
checked, CR,, is connected to test ter-
minals “A” and “B.” Note that the cath-
ode of the diode connects to the positive
terminal. Thus, the voltage is applied in
the reverse direction, which is correct
for obtaining the zener, or junction

SRI
Rli +
10-25K
4w, u
Cl+
nzv.A.C o
20t~ 3
50v.
fo mm—

TI-TRANSFORMER, SEC. 25.2V., | AMP., STANCOR P-6469
SRI-SILICON DIODE, 750MA., INTERNATIONAL RECTIFIER
CORP. SD-91a

MI-CURRENT METER, D.C.

Fig. 1. To check the junction breakdown,
or zener voltage, this simple circuit may
be used. SR, rectifies the a.c. to sup-
Ply a d.c. test current. The zener diode
CR, is connected across circuit as shown.

R2
T
== M2 I I7VAC.
¢ —(7r o
TI- STEPDOWN TRANSFORMER  MI-D.C. CURRENT METER
M2-A.CV.TV.M. M3-AC.  © -

Fig. 2. Circuit used to check impedance
of zener diode CR,. D.c. voltage source,
shown as battery, is actually power supply.

cor transtformer secondary has a capac-
ity of 1 ampere at 25 volts, allowing
zeners up to 10 watts to be tested.

Of its many applications, the zener
diode is found most frequently in volt-

By HAROLD REED

tion current and the diode ratings.

Take, for example, the characteristics
of the MZ3.9T10, a 750-milliwatt diode
and the 10Z3.9T10, a 10-watt unit. Both
have a nominal zener voltage of 3.9 hut
the dynamic impedance, Z. of the 750-
mw. diode is 14 ohms whereas the 10-
watt diode impedance is only 0.84 ohm.
Thus it is obvious that dynamic resist-
ance measurements must be made under
a specific set of conditions.

Internutional Rectifier Corporution
uses a test circuit similar to that shown
in Fig. 2 for the production testing of
diodes.

Here the d.c. test current is indicated
by meter M, and is adjusted to 20 per-
cent I., d.c. maximum of the diode being
tested, by means of R,. This, in effect,
places the diode in the avalanche region.
A small 60-cycle a.c. signal source, ob-
tained through step-down transformer
T,, is superimposed on the d.c. current.
This a.c. current is indicated by meter
M. and adjusted to a value of 10 per-cent
of I. by variable resistorr R.. The a.c.
voltage now appearing across the diode
is indicated by the a.c. voltmeter M..

The dynamic impedance is then com-
puted by using the simple Ohm's Law
equation for a.c.: Z = E .../I,.., where
Z. is the diode impedance in ohms, E...
is the voltage indicated by meter M. and
I... is the current reading of meter M..

tin

Suitable testing methods and a simple bench test circuit
used for checking these special silicon regulator diodes.

breakdown, effect. A d.c. vacuum-tube
voltmeter is also connected to these test
terminals and its range switch set to
read the zener voltage expected. R, is
then brought up stowly. The v.t.v.m. will
immediately indicate a rising voltage
but the current meter, M, will show
little or no current flow. As the voltage
approaches the nominal zener voltage
of the diode, it will avalanche, if work-
ing properly, and the current will in-
crease rapidly. The voltage, however,
will remain practically unchanged after
E. is reached.

As an example, suppose a MZ10T10
diode is connected to the test terminals
of the circuit of Fig. 1. This unit has a
zener voltage range of 9.1 to 11 volts
with a nominal E. of 10 volts. Its maxi-
mum d.c. current is 75 ma. Now, turning
R, up slowly will cause a rising voltage
indication to appear on the voltmeter.
When this voltage nears 9.1 volts the
current shown by meter M, will rise
quickly and, at this voltage, it will reach
about 15 ma. This test current value is
20 per-cent of the maximum (75 ma.)
d.c. zener current for this diode. If we
now continue to turn up R, the current
will continue to increase but the voltage
will remain, nominally, at about 10 volts.

In the test circuit of Fig. 1, diode SE.
will handle up to 750 ma. and the Stan-

December, 1960

age and current regulator circuits. Be-
cause of this, a most important test is to
determine the zener diode impedance,
Z.. This a.c. impedance is directly re-
lated to the diode’s regulating ability. It
behaves similarly to a capacitor, that is,
as its reactance decreases so does the
change in potential across its terminals.
The impedance value varies with junc-
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Fig. 3. Setup used for observing the

zener diode’s characteristics with scope.

Fig. 4. Scope trace for good zener diode.

+I CURRENT|
I
€2 ZENER VOLTAGE i FORWARD
] 1 CONDUCTION
'
! I
v |
Y L — — *E VOLTAGE
REVERSE |
CONDUCTION 1
l
BREAKDOWN OR H
AVALANCHE REGION |
!
HE

In their data sheets, manufacturers list
the diode impedance to he expected at a
specified test current.

The test circuit given in Fig. 1 can be
used to measure impedance by adding
the a.c. circuitry as shown in Fig. 2.

Another useful test setup employs the
oscilloscope. See Fig. 3. In this circuit,
a 60-cycle a.c. source is applied across
the diode. The a.c. voltage developed
across the diode junction is applied to
the horizontal input of the scope. while
the current through the zener is shown
on the vertical scope axis. The scope is
then adjusted to obtain the character-
istic “Z’ pattern on the screen. This is
shown in Fig. 4. Note the sharp increase
in current at the zener voltage, or ava-
lanche, point.

In making any zener diode tests, the
only precaution necessary is to note the
manufacturer’s maximum ratings for
any given diode and then take care not
to exceed these ratings.
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YOU have your doubts about the

nocapabilities of a half to one watt of

r.f. power out put at 50 me.? Think

a band opening or special band condi-

tions are necessary to work out farther
than a few miles? If so, read on!

Three radio amateurs, Kent Mitchell,
W3WTO; Dave Bender, W3JFQ; and
the author, W3UZN, decided to find out
what could be achieved. It was agreed
that we would meet at one o’clock on
Sunday afternoon at the Hagerstown
(Md.) Airport to see what we could do
with less than one watt.

Kent Mitchell holds a private pilot
license and had agreed to fly the plane.
The flying time, of about an hour, was to
be shared which cut down the expense
to less than five dollars apiece. The
plane rented was a Cessna 172, an all-
metal, 4-place aircraft. The author was
to furnish the rig, which was one of
the International Crystal Company’s
KB-1 transceivers for 6 meters. The
power input is about 3 or 4 watts, with
a resulting power output of around a
watt, depending on how well the an-
tenna loads up. In our particular case,
power input to the antenna was less
than that.

No physical changes, such as drilling
holes or tampering with the electrical
system, were permitted on the rented
airplane, therefore it was necessary to
set up operation in other ways. To se-
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“Go Aeronaut

Mobile/ws

By DONALD A, SMITH, w3uzn

Here is what less than a half
watt of r.f. will do at 50
mc. when the ham rig is
5000 feet from the ground.

cure power for the KB-1, which will
operate on 6- or 12-volt battery or 117-
volt line voltage, a power cord was
made from a 6-foot length of a.c. line
cord terminated in a plug which would
fit into the plane’s cigarette lighter. The
plug was “borrowed” from a portable
trouble light made for automobile light-
er use. In this way the rig was con-
nected to the plane’s 12-volt battery.
Later we found that these cigarette
lighter plugs are readily available at
auto supply stores for about 50 cents
each.

The antenna used was a “trailing
wire” type, cut to about a quarter wave-
length. Coax (the 52-ohm RG-58/U
type) was used to connect the antenna
to the rig inside the plane. The shield
of the antenna lead-in was grounded to

Diagram of the home-made antenna utilized.

RG-56/U][T
il conneeror
]
GND CLIP ihi
|
i
INSULATOR ¢{|
ey ANTENNA-54"
s 817 STRANDED WIRE

FOR TAPING TO LANDING
GEAR, TO HOLD ANTENNA

The plane with the crew checking
out the 6-meter amateur radio rig.

cal

Easy

the plane at the antenna, with a lairge
battery clip. The door of the plane
closed easily over the small RG-58/U
cable. Details of the antenna are shown
in the diagram and may be duplicated
by the reader.

The part of the antenna that looks
like a paper cup {(see photos) is a
“Drag-Sock’” made by the Aeronauticual
Radio Mfy. Co., Mineola, N.Y. It is used
on long-wire, trailing-wire antennas on
airplanes. We found however, that it
was not necessary on an antenna as
short as the one we used on six meters.
If someone wishes to use a similar de-
vice and doesn't want to invest in this
commercial unit, a 6- or 8-inch piece of
cloth will work as well although it
would not look as neat.

That is all there was to it! The rig
was put in the plane, resting on the
seat, the power cord was plugged into
the cigarette lighter, and the antenna
taped onto the step on the landing gear
(through an egg insulator), and we
were in business. Total time for installa-
tion: less than five minutes!

A Hullicrafters SR-34, with a whip
antenna, was set up outside the hangar
for monitoring and communications
with the plane. After installing the
KB-1, it was checked out with the
SR-34 and everything was found to be
OK. Of course at this stage we had no
way of knowing to what extent engine
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noise would affect communications, but
we were prepared to find out.

During checkout of the rig, it was
decided that the pilot’'s call, W3WTO,
would be used by the plane’s crew with
Dave. W3JFQ. doing the operating. The
author was to remain on the ground and
do the monitoring.

“W3UZN/3. here is W3WTO/ Aero-
nautical Mobile calling. How copy,
Don?"”

“Fine business, Dave. Signal is 5,9-.
Have Kent fire up the engine and let's
check on the motor noise.”

There was a short pause. Then:

“W3IUZN/3, W3WTO, Acronautical
Mobile. Motor noise is not at all bad.
The actual noise of the motor is worse
than any receiver noise. We are taxiing
out to the runway, Don. Will give you a
shout alter Kent runs down the plane's
check list. W3WTO standing by.”

I watched as the plane ran up its en-
gine across the field from me and it
seemed as if the plane were chrome-
plated in the bright afternoon sun. Then
“she” was off down the runway and the
squelch of the SR-34 was broken with:

“We're off, Don. Will give yvou a call
when we reach 5000 feet. W3UZN/3,
this is W3WTO/Aeronautical Mobile

Transceiver power and cigarette-lighter plugs.

clear, and QRZ six meters for any calls.”

So started our first experience oper-
ating aeronautical mobile. The plane
was kept in the air for about 40 min-
utes. During that shorrt period of time,
over 20 different stations were worked.
Locations ol the stations ranged f{rom
10 to over 100 miles away. Included in
the list of stations contacted were Balti-
more, Maryland; Washington, D. C.;
Frostburg, Maryland, etc. Most of these
stations were worked while the plane
was {lying in a slow circle over Gettys-
burg, Pa.

There were so many stations calling
the plane that it was impossible to sepa-
rate them at times. The best that could
be done was to pick one of the stations
which was more or less in the clear.
Signal reports varied, but nonc was
worse than 58 and the best was 30 db
over S9! The stations contacted by the
plane were all received at S9 or better
on the KB-1.

At no time did the author lose the
signals {rom the planc. even at distances
of 50 miles or more away and using a
whip antenna only two feet off the
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Operator of the mobile station,

ground. Actually, signal as reast on the
SR-34's signal-strength meter was al-
ways over S9+. No signals which the
plane veceived or stations which were
worked weie received on the zround,
with the exception of W3VAM, Howard
Grounds, who is located a few miies cast
of Hagerstown, Md.

To make the experiment a cemplete
success, a mobile station cruisinz along
the highway in ecastern Maryland was
worked by the plane-—aeronaut.cal mo-
bile to auto mobile! However, we didn't
know until later that statinns &ll over
the state of Pennsylvania were calling
us. We were told that we were heard in
Pittsburgh and all the way across the

Dave Ben

der (W3JFQ) at the lett, and pilot Kent
Mitchell (W3WTO) are shewn Fere holding home-brew antenna and KB-1 transceiver.

state to Philadelphia, A pretty good
haul for a bhall @ watt! Where else we
were heard, we still don't know,

So you see small powered rigs really
work out fine, when you take them up
to 5000 feet or ss. Power isn't nearly as
important as you think when you are
dealing with v.h f. frequencies. If you
check around, you will probably find
that some of the fe'lows are pilots. If
S0, you're in for a surprise when you go
aeronautical mobile for the first time.
It isn’'t expensive o> difficult, as we have
proved and you will e working stations
you would normally eonsider impossible
with so little r.f. Wea will be listening
for you! [30]

Close-up of the antenna. The boot at the end was later found ‘« be unnecessary.




" By JOHN
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roof!” Barney exclaimed as he

came in the back door of the serv-
ice shop vigorously slapping his arms
around his body to restore the circula-
tion to his numbed hands.

“What were you doing up there any-
way, lover boy?” Mae., his employer,
asked curiously. “When I got back from
the service call, Matilda told me you
muttered something about putting up a
corner-reflector u.h.f. antenna and took
off up the fire escape. Are we going in
for u.h.f. DX-ing, or something?”

“Nope,” Barney answered as he
hauled a feedline through a wall in-
sulator in the back wall. “I'm getting
ready to pick up the MPATI test pat-
terns that should be appearing on chan-
nels 72 and 76 any day now.”

“And just what, may I ask, is
MPATI?"” Mac wanted to know.

“Midwest Program on Airborne Tele-
vision JInstruction,” Barney explained
condescendingly. “These people, with
headquarters at Memorial Center, Pur-
due University, Lafayette, Indiana, are
going to telecast educational courses re-
corded on video tape from a high-flying
airplane over north-central Indiana.
These telecasts will be received on TV
sets in classrooms of participating
schools throughout a circular area 150
to 200 miles in radius and encompassing
parts of Illinois, Indiana, Kentucky,
Michigan, Ohio, and Wisconsin.”

“Hm-m-m-m; that sounds kind of fa-
miliar. Didn’t the Westinghouse people
do some experimenting with these
‘stratovision’ telecasts shortly after the
last war?”

“Right. In 1948 Westinghouse dem-
onstrated that telecasts from a modified
B-29 flying at 25,000 feet could be picked
up by receivers as far away as 225
miles. MPATI is a practical application
of the knowledge acquired from these
tests. Test pattern transmissions should
start soon and will run until the end of
January of next year. Mobile units will
be checking the extent of the coverage.
Starting January 30th and running
through May 25th there will be a period
of demonstration telecasts lasting three

"B-r-r-r-r, it's hreezy up there on the
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“Pi in the Sky”

hours a day, four days a week. Then,
starting in September of 1961 and con-
tinuing through May of 1962, there will
be a full academic year of telecasts six
hours a day and four days a week. Since
different programs will be sent out on
channels 72 and 76 simultancously, that
means 48 hours per week of instruction
will be transmitted.”

“It’'s going to take a lot of dough to
carry out an ambitious program such
as that,”” was Mac's Scottish observa-
tion.

“You can say that again,” Barney
agreed. “The cost of the program
through May of 1962 will be about 7%
million dollars. A Ford Foundation
grant covers 4% million dollars of this;
contributions from private industry
make up the rest.”

“What kind of equipment will be
used?”

“The telecasts will originate from a
four-engine DC-6AIB plane flying at
23,000 feet in a ten-mile circle centered
roughly over Montpelier, Indiana. Ten-
thousand pounds of equipment will be
installed in the plane, including a 75-
kilowatt auxiliary power plant located
back in the unpressurized tail section.
Both programs will go out from a thirty-
foot TV transmitting antenna project-
ing downward from the belly of the
plane.”

“What happens to the antenna when
the plane lands?” Mac asked with a
grin as he pictured the plane coming in
for a landing with the antenna sticking
down.

“It folds back beneath the plane when
not in use,” Barney answered scornfully.
“The cabin of the plane will be loaded
with equipment. For example, starting
at the front of the plane and running
back along the starboard side will be
a TV transmitter, a double-rack cabinet
for frequency and modulation monitors,
a tape recorder, the master control con-
sole, and another tape recorder. This
will take up about two-thirds the length
of the DC-6AB cabin. Starting again at
the front and coming back along the
port side, we find a second TV transmit-
ter. another double cabinet with aux-

iliary equipment, a vidicon camera for
between-course announcements, a few
passenger seats, and a cot in case one
of the flying crew hecomes ill.”

“Some of that equipment is pretty
delicate to be jostling around in a
plane,” Mac observed.

“True, and all the equipment has to
be mounted firmly enough to withstand
a minor crash-—a wheels-up landing. for
example. Safety regulations of the Fed-
eral Aviation Agency require mounting
bases for equipment be able to restrain
a ‘forward load’ of nine G’s (nine times
the force of gravity) on impact. That
means overhead as well as floor mounts
must be used on the tall cabinets and
similar equipment.”

“What happens to the broadcasts if
the transmitters or the plane conks
out?”

‘‘Another DC-6AB, identically
equipped, will be standing by at the
Purdue University Airport at West La-
fayette, Indiana. where the planes will
be based. It would take off immediately
and resume the telecasting.”

“Will all the programs be on tape?”’

“At the outset they will. Facilities for
a ground-to-air link are available,
though, and ‘live’ broadcasts from Pur-
due may be transmitted at a later date.
Also experiments will be carried out
with narrow-band (3 megacycle) trans-
mission with the aim of possibly dou-
bling the number of programs trans-
mitted.”

“What kind of
transmitted?”

“Quite a variety. 40% will be at the
elementary school level; 40% at high
school level; and 20% at college level. I
looked over the tentative schedule and
found courses in French, Spanish, and
Russian. There were other courses in
music, art, social studies, history, and
geography. Physics, biology, general sci-
ence, American literature and compo-
sition, and American government and
civics courses were also to be offered.
What interested me most, though, were
college level courses in mathematics and
chemistry.”

“What teachers prepare the video
tapes for these courses?”

“Every effort has been made to get
the very finest teachers in each subject.
An intensive ‘teacher talent search’ was
conducted by MPATI to find the most
outstanding teachers in classrooms
throughout the United States. Kine-
scoped auditions of hundreds of teacher-
candidates were forwarded to viewing
rooms at Purdue University where a
TV Teacher Preliminary Screening
Panel of experts in education and edu-
cational TV convened to sift out some
50 of the best. These 50, with the addi-
tion of some later arrivals, constitute
the main pool from which a final choice
of TV teachers is being made by other
panels composed of eminent scholars,
educational TV consultants, and other
experts in relevant fields,” Barney ex-
plained glibly.

“In the area to be covered by the
broadcasts,” he continued, ‘“are more
than five million students in over 13,000

(Continned on page 88)

courses will be
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el's to simultaneously record a large

number of different quantities which
may be faithfully reproduced thousands
of times has provided a new dimension
for gathering. storing, and proccssing
all types of information. Their impact
is being felt in many areas, and it re-
quires no stretch of the imagination to
foresee other applications. However,
with the diversification ol recording re-
quirements, it has been necessary to en-
gineer completely new recording de-
vices hearing less and less resemblance
to their audio or high-fidelity predeces-
sors. Unfortunatelv, the fundamental
similarity between audio recorders and
the instrumentation devices has. in
many instances, resulted in insufficient
attention to their differences. The re-
sult has been faulty selection and main-
tenance of the precision instrumenta-
tion devices—with added expense to the
user. It is a situation which should be
corrected,

Because there is now a distinct de-
marcation between speech and music
recorders and instrumentation record-
ers, it is hoped that a comparison Dbe-
tween the two will assist in a better
understanding of the advantages and
limitations of the magnetic-recording
process. \WVide differences are encoun-
tered between audio and instrumenta-
tion systems in all of the principal areas
of a tape recorder, i.e, 1. tape, 2. record-
ing methods and electronic assemblies.
3. magnetic heads, and 4. tape trans-
port.

T}IE ability of magnetic-tape record-

Type of Tape Involved

Two principal base-film materials are
used currently in the United States for
magnetic tape: cellulose acetate and
Mylar (DuPont's polvester film). Fun-
damentally both are transparent films
that look very much alike. They both
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form the substrate. or base film. that
serves as the physical carrier for the

magnetic coating-——which is composed
of a binder and the active ferro-mag-
netic material. However. the composi-
tion and physical properties of the two
tvpes of tape are vastly different.

Cellulose Acetate: Basic cellulose
acetate. which is still used for much
home recording. is a transparent, brit-
tle material. By the addition of suitable
softening agents. called plasticizers, it
can he made pliable. It is made by cast-
Ing dissolved and plasticized cellulose
acetate on the surface of a highly-pol-
ished drum. Its finished properties de-
pend. to a great extent, on the soften-
ing agents added and the success in
achieving a homogeneous mixture. Hu-
midities much below 307 may destroy
cellulose-acetate-base tape by embrit-
tlement. Binder degradation may begin
in the range of -55 C.

Mylar: Instrumentation tapes are
made ol Mylar. Unlike the acetate mix-
ture. it is a single compound; a polymer
svnthesized {rom petroleum derivatives.
Its inherent flexibility makes the use
of plasticizers unnecessary. Chemically,
it is polvethylene terephthalate. It ex-

Fig. 1. PDM sampling technique. Time be-
tween samples of a given signal is uti-
lized to sample a pair of other signals.
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similar to and different from
the ordinary audio recorder.
Here are the similarities and
differences and the story of
how tape has become an im-

Tape recorders
used in industry are both

portant tool in the field
of automation.

By ROBINETTE E. McCABE

Ampex Dato Praducts Ca.

hibits outstanding tensile strength, tear
resistance, and flex life. Many of its
physical properties are attributed to the
mechanical process used in Mylar-film
production in which an oriented molec-
ular pattern is produced rather than
the random mwolecular structure that is
characteristic ol most organic films.
Temperature limits for safe operation
generally are specified in the range of

40 to +80°C. Despite its superior
physical properties, like acetate, it re-
quires protection against sustained ex-
posure to uncontrolled environment.
Excessive dirt, temperature, and hu-
midity can affect it adversely. Perma-
nent shrinkage of instrumentation
Mylar tapes commences at about 60 C,
even though the magnetic material re-
mains chemically stable to about 400°C
(above which it reverts to non-magnetic
form).

Recording and Electronics

There is great similarity hetween the
direct-type record and reproduce elec-
tronics used in instrumentation systems
and the electronics used with audio re-
corders. However, this similarity has
resulted in certain misconceptions.

Direct-recording techniques, using
high-frequency bias mixed with the sig-
nal to be recorded, were first used in
audio tape recorders and continue to
this day as the fundamental method.
Sometimes called "AM-recording”
(which it is not. because the signal and
hias are mixed linearly), its benefits in
low distortion and noise with high out-
put are well known. One of the areas
not generally understood concerns the
use of pre-emphasis in the recording
amplifier. Audio recorders use consider-
able pre-emphasis (that is, amplifica-
tion) of the higher and lower frequen-
cies. The purpose is to improve over-all
record and reproduce signal-to-noise
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Operator of a Videotape TV recorder at the
White Sands Missile Range's Signal Missile
Support Agency, New Mexico, is shown here
checking out the performance of the sys-
tem. The tape recorder records radar sig-
nals picked up from a missile in flight.

Contro! console of a large computer that
employs a number of magnetic tape record-

ers. This electronic system handles 33,000
accounts an hour, requiring only 32 ysec.
to perform each step of sorting, reading,
and computing from face of bank checks.

ratio by recording music- and speech-
frequency signals at approximately
equal flux levels on the tape. Since
music and speech generally have less
energy at the high and low frequencies
(compared with the middle range), this
technique works very well. The repro-
duce electronics have built-in comple-
mentary de-emphasis and over-all flat
response is maintained.

Unfortunately, instrumentation re-
cording cannot enjoy this benefit since
the frequency energy distribution of
complex data signals is either unknown,
flat, or too complex to use pre-emphasis
to advantage. Therefore, instrumenta-
tion recording assumes a constant en-
ergy level for all frequencies and
compensates for any record-head losses
(due to [requency) so that recording
current level is held constant.

Frequency-modulated recording, too,
is common to both audio and instru-
mentation recorders, although the
range is by no means comparable. At
present, wideband FM instrumentation
tape syslems can provide response from
10 cyeles out to 4 megacycles per sec-
ond, =3 dh. The system which provides
this response uses a rotating magnetic
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head assembly which records inlorma-
tion transversely on 2-inch-wide tape.
In addition to direct and FM, there
are two recording techniques which
have no counterpart in the audio re-
cording field. One of these is the digital
recording process which has been grow-
ing rapidly in importance as a result
of the widespread application of digital
computers to electronic data process-
ing. The other is called pulse-duration-
modulation recording which is
particularly useful where large num-
bers of temperatures, pressures, posi-
tions, flow rates, and other quasi-static
variables are to be recorded.

Pulse-Duration Modulation

This involves a technique in which
time can be shared among a number of
channels of signal information. It is
called time-division multiplexing and
requires an instantaneous sampling of
a number of channels on a sequential
basis. When we wish to record a sine
wave, we normally think of a continu-
ous recording of each instantaneous
value of the wave, It is possible, how-
ever, to sample the sine wave at uni-
formly spaced discrete intervals; record
only the instantaneous values at the
time of sampling; and then reconstruct
the original sine wave on playhack by
passing the discontinuous readings
through an appropriate filter. An ac-
curate reproduction ol a sine wave can
be made using as few as six samples
per sine-wave cycle. This technique is,
of course, equally valid [or non-sinu-
soicdal signals, provided the sampling

transducers are being sampled in se-
quence, once per revolution of the com-
mutator. Fig. 2 is a simplified block
diagram of a PDN recording system.
As many as 85 instantaneous values
can be recorded on a single track sev-
eral times per second. Multiply this by
the fourteen tracks available on stand-
ard analogue recorders and one can
quickly see why aircraft flight testing
has popularized this particular type of
recording.

Digita! Recording

As in the PDM system, a sampling
technique is used to measure a varying
signal. The sampled readings are then
converted into a code consisting ol a
series or group of binary digits. In con-
trast with the familiar decimal system
which employs ten digits (0 through
9), the binary system employs only two
digits (0 and 1); and all numbers are
expressed in terms of these two digits.
The Dbinarv-coded decimal system is
shown in Fig. 3.

The main reason for digital record-
ing’s popularity with computers (rather
than direct, [requency-modulated, or
PDM) is that digital recorders preserve
the data in the language of the digital
computer. The record and reproduce
amplifiers for digital recording can be
quite elemental, but, when an analogue
recorder is to record binary-coded in-
formation, both the magnetic heads and
electronics must be changed. However,
modular packaging of electronics and
casily replaceable heads are used on
those machines designed for conversion.

KEYER REC/AMP REP/AMP DE-KEYER
— ;
N o/
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o O ©
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? 377
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0 VOLTS

OUTPUT SIGNALS

Fig. 2. Simplified block diagram of the PDM recording system discussed in text.

rate is at least six times the highest
significant frequency component of the
non-sinusoidal wave. If a data signal is
being sampled at discrete intervals, it
is possible to use the time between
these sampling intervals (see Fig. 1) for
the purpose of sampling other data sig-
nals. This is most conveniently accom-
plished using a rotating commutator,
wherein the outputs of a number of

Magnetic Heads

Although there are high-fidelity
audio recorders for stereophonic use
which have multiple record heads, audio
heads are generally built for only one
or two simultaneously recorded tracks.
In marked contrast, instrumentation
heads may have up to 32 tracks. For
both, however, the recording head con-
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Fig. 3. Binary-coded decimal system.

sists of a magnetic core in the form
of a closed ring, having a short non-
magnetic gap in series with the mag-
netic path ol the core.

Fig. 4 shows the construction of a
typical magnetic head for an instru-
mentation recorder. Two identical core
halves are constructed of thin lamina-
tions of a material having high-mag-
netic permeability, low electrical
resistivity  (to minimize eddy-current
losses), and good physical-wear proper-
ties (for long head life). Each core is
wound with an identical number of
furns and assembled with non-magnetic
separators for the front and back gaps.
It is only the [front gap which contacts
the tape and actually enters into the
recording process.

If optimum performance is to be ob-
tained {rom any recorder, all parts of
the tape drive system must be kept
scrupulously clean with special atten-
tion given to the head. Heads can he
cleaned with a small lintless swab mois-
fened with a mixture of Xylene and
0.147 Acrosol. Do not use carbon tetra-

WINDINGS

FrRONT mpi,\,; o DEPTH ¢
MAGNETIC COATING— - T
i = ——
ACETATE OR MYLAR BASE |
I ATE
sHiELD

SAP SEPARATOR

WINDINGS

CORE cUTAWAY -/

core

LAMINATIONS

Fig. 4, Construction of head used in instrumentation recorder.

Surgical theater of neurosurgical suvite at Mt. Zion Hospital P>
in San Francisco, seen from control room. The tape recorder
seen between the two operators and the ink writer at right
make permanent record of patient's reactions to test stimuli.
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chloride or similar solvents to clean
the heads for they may dissolve the ad-
hesive used to laminate the heads. (For
example, to assure a smooth head as-
sembly surface finish in the order of
microns. Amper: uses a cast epoxy head
which can be seriously harmed by many
commercial cleaners.)

Other parts of the tape transport
can be cleaned with a swab moistened
with denatured alcohol. And it is recom-
mended that the transport be cleaned
thoroughly before ecach use because
tape manufacturers lubricate their
tapes. and the lubricant will gradually
form a coating on the capstan idlers
and may cause a loss of positive drive
at the speed-determining capstan.

Tape Transport

Ideally, a tape transport mechanism
would carry the magnetic tape across
the recording and reproducing heads at
an absolufely uniform velocity with no
superimpose«d movements. However, be-
cause of slight eccentricities in rotating
parts, resonance of various elements in
contact with the tape, vibration of the
tape itself, and tape speed variations
caused by transitions from static to dy-
namic friction, all tape recorders ex-
hibit speed errvors. These speed
variations are called flutter and wow
in the audio recording field, and in in-
strumentation recording speed varia-
tions arce usually referred to simply as
flutter. However, far more serious eor-
rors are introduced by Autter in instiu-
mentation recording than in audio
recording. The accepted method of re-
cording flutter and wow for audio pur-
poses 1s to record a 3000-cps sine-wave
signal on the recorder under test. This
is then played back into a flutter bridge
which consists of a limiter. ¥FM dis-
criminator, and meter. Any flutter and
wow in the recorder would [requency-
modulate the 3000-cps signal and result
in a reading on the meter. Generally,
only those fluiter components up to
300 cps are measured, and this is ac-
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complished on an r.m.s.-value basis.

The above procedure is unsatisfac-
fory for instrumentation recording
purposes. First, the flutter-frequency
components above 300 cps arve equally
important in their effect on the
recorded data: and secondly, a peak-to-
peak value of the modulation compo-
nents is of significance. For instrumen-
tation recording, it is common to make
flutter measurements by using an FM
record amplifier with an unmodulated
carvier, whose center [frequency is
produced at the 60-ips tape speed. and
to record this carrier frequency on the
tape. It is then played back through an
FM reproduce amplifier (demodula-
tor)., The modulation products intro-
duced by flutter are presented to an
oscilloscope, where instantaneous peak-
to-peak values can be observed and
measured. These signals are propor-
tional in amplitude to the speed varia-
tions which produced them. The
readings ave taken and plotted on a
cumulative basis, using a low-pass filter
having a precise shape and a cut-off
frequency which can be opened up pro-
gressively to 10 ke.

While straightforward mechanical
design can procduce satisfactory flutter
performance for high-quality audio re-
corders, a much greater degree of in-
cenuity and refinement is required for
instrumentation equipment. Most tape
cquipment manufacturers agree that.
consideing only design, it would be
ideal to just eliminate rotating parts!
This being a dream, the practical ap-
proach has been to reduce the number
or to isolate them as much as possible
so their effects are minimized. The ele-
ments involved in a simple machine are
(see Fig. 5):

«. Supply reel- -feeds out tape and
sometimes provides hold-back tension
{o insure intimate contact of the tape
with the heads. Fitted with a motor for
rewinding the tape. and a hrake to de-
celerate the reel rapidly and smoothly
when motion is stopped. Hold-

tape




bhack tension can be derived by either
energizing the rewind motor in an op-
posing direction, by applying the
brakes, or by other nieans.

b. Inertia roller—connected to a fly-
wheel and serves to smooth out varia-
tions in tape speed which could be
caused by uneven torque or motion of
the supply reel.

c. Magnetic record and reproduce
heuds—whose function has already been
described.

d. Capstun—moves the tape at a con-
stant linear velocity and is often driven
by a constant-speed synchronous motor.
Pressure between tape and capstan is
maintained by a solenoid-operated
spring-loaded “pinch roller.”

e. Take-up tension «rm—is spring
loaded to take up the normal slack
caused when tape motion is first started
until the take-up reel reaches full rotat-
ing velocity. This arm also serves to stop
tape motion in the event of tape break-
age.

f. Take-up reel—takes up tape dur-
ing normal playing and provides for
fast-forward tape motion when shut-
tling tape. Provided with a motor for
this purpose and with a brake to decel-
erate the reel rapidly and smoothly
when tape motion is to be stopped.

This is obviously an over-simplified
description of a tape transport, but it is
the basic configuration used on nearly
all present-day audio recorders and
some medium-performance instrumen-
tation recorders. The recorder shown
has an open-loop tupe-drive system in
which reel variations are isolated from
the head by the inertia idler and the
tape-driving capstan. Two other tape
drive systems, developed to minimize
flutter, are in common use. They are:

Closed-Loop Drive. Faster starts are
possible with this drive, since the turn-
around idler is light and quickly accel-
erated. Supply and take-up-reel speed
isolation is provided by clamping the
tape to both sides of the capstan. By re-
ducing the unsupported length of tape
in the head area, some of the flutter is
of a highevr frequency and consequently
lower amplitude. This is the most pop-
ular drive used for instrumentation
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Fig. 5. Simplified diagram of o basic tape transport system.
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<« A large profiling machine programmed by tape. The continuous
tool path for machining intricate shapes is recorded, and then
followed with great accuracy by a servo system. Many aircraft
and missile manufacturers employ such machine-tool controls.

recorders (see arrangement of Fig. 6).

Zero-Loop Drire. Although this drive
offers the advantage of zero unsup-
ported length of tape, and many ma-
chines have been manufactured using
this configuration, its performance has
not been enough better to justify the
cost of the critical manufacturing tol-
erances required. This drive is becom-
ing less popular, but is shown because
it is still in use (see Fig. 7).

Various methods have been employed
for providing uniform hold-back and
take-up tension for instrumentation
recording, for these tensions play an
important part in determining flutter.
long-term timing accuracy, and the
guiding of the tape uniformly across the
heads. In audio recorders, simple ar-
rangements are often completely satis-
factory—such as a felt pressure pad
against a fixed guide or linear torque-
rersus-speed supply and take-up motors.
Instrumentation recorders use one of a

CAPSTAN

PINCH ROLLER: PINCH ROLLER

REPRODUCE
RECORD HEAD: HEAD
TURN-A RQUND
IDLER

Fig. 6. Closed-loop tape drive system.

variety of sophisticated designs. The
most elaborate employ frue tension
Fig. 7. Zero-loop tape drive system. (Continued on page 86)
Fig. 8. Air-tensioning servo system. Differential air pressure on both sides of
tape when tension changes actuates diaphragm that controls light intensity passed
to photocells. Output is amplified and fed via magnetic amplifier to reel motors.
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MAKE COMPLETE TUBE TEST

FASTER, MORE ACCURATELY

Simply by checking all the tubes in the set,
and testing each tube completely the Dynamic
Mutual Conductance way, you can

SELL MORE TUBES PER CALL
INCREASE YOUR INCOME"
SATISFY MORE CUSTOMERS
SAVE COSTLY CALL-BACKS
INSURE YOUR REPUTATION

“Actual experience shows TV servicemen average 2 exira
tube sales per call. 5 calls per day in 5 days means
as much as $50.00 more income per week.

Model 650
DYNA-QUIK

_ Widely Used and Preferred by Thousands
I [ of Professional Servicemen Everywhere
1
I
'
v

Model 550
DYNA-QUIK

Model 630 Dyramic Mutual Conductance
PROFESSIONAL TUBE & TRANSISTOR TESTER

With multi-sockets and other B&K features, you can accu-
ratelv quick-check most of the tubes widely used in television
receivers, plus popular home and portable rudio tubes. In-
cludes spare sockets for new popular tvpes. Tests each section
of multiple tubes separately. Checks for Gm and all shorts.
Makes highly sensiiive grid emission and gas tesi. Checks
for leakage and life. Shows true tube condition on “Good-
Bad" scale and in micromhos. B&K patented bridge circuit.

Also tests transistors.
. Net, $17995

Model 550 Dynamic Mutual Conductance .-_,___’
PROFESSIONAL TUBE TESTER

Real professional instrument for the limited budget. Provides
52 sockets to quick-check most of the TV and radio tubes
usually encmmtered in everyday service work. Tests each
section of dual-section tubes separately. Checks for Gm and
all shorts. Makes highly sensitive grid emission, gas, and
leakage test. Shows tube condition on “*Good-Bad” scale and
in micromhos. B&K patented bridge circuit.

£ Net, $11995
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. .
1 NEW Model 610 ACCESSORY TEST PANEL
% Increases Capacity of Mcdel 500, 550, or 650 Dyna-Quik .
. ®
3 TO TEST BOTH OLD AND NEW TUBE TYPES !
Q

. % % including New TV Types, Thyratrons, Voltage Regulators, .
. % :d @ Auto Radio Hybrid Tubes, Battery Radio Tubes, >
. ® @ & . European Hi-Fi Tubes, and most Industrial Types A
. i} Simply by adding Model 610 to the Dyna-Quik, vou L]
- Comes in 3 types: nave all the advantages of fast multi-socket testing,

R plus freedom from obsolescence. Enables you to test 1
. Wb ha ket [Taine Model 610-500 for use with Model 500 Tube Tester all present plus future TV, radio, and other tube types. .
< new 610" firs into Model 610-550 for use with Model 550 Tube Tester Measures genuine dynamic mutual conductance. 3
e  Models 550 and 650  Model 610-650 for use with Model 650 Tube Tester Net, $4 995 |
® e o ® ® ® L ® o L ® o L ® ® ® L [ ] L ) L J L L ] e ¢ L L] L ® L ) ®* o L ® [ ® [ L [ ] L L] ® @0

NEW TUBE INFORMATION SERVICE

Get test data on new tubes even before
you encounter them in the field.
Subscribe now to New Tube Information Service
for owners of B&K tube testers.

Issued every 3 months, at $2.50 per vear.

: BaK MANUFACTURING CO.
K 1801 W. BELLE PLAINE AVE « CHICAGO 13, IiL.
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont,
Export: Empire Exporters, 277 Broadway, New York 7, U.S. A.
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NOW ONLY

1
HEATHKIT
for the do-it-yoursel
hobbyist

THIS YEAR s

factory-wired &
tested units ready for

immediate use &
enjoyment

3

HEATHKIT
| entertaining,

instructive
explorations into

science & electronics
HEATHKIT@ oy ESTROM for youngsters




“DELUXE'*AM/FM STEREO TUNER

Lxciting new styling and advance-design features
rocket this Heathkit to the top of the Christimas value
list. Featured in tlis outstanding tuner are: com-
plete AM, M. Sterco reception. plus multiplex
adaptec output: individual flvwheel tuning; in-
dividual tuning meters on each band; FF'M automatic
frequency control AFC) and AM bandwidth switch.
24 ths.

Model AJ-30 (kit). ... .. $9.75dn. ... ... $97.50
Model AJW-30 (wired). ..$15.30dn. ....... $152.95

HI-FI RATED
50-WATT STEREO AMPLIFIER

In the inimitable style of the Heathkit AJ-30 Tuner
above. this complete sterco anmplitier olfers you the
ultimaw in sterco conveniences. Jam-packed with
extra features. including: nixed-channel center
speaker output: “function sclector” for any mode of
mono or stereo operation: “stereo reverse @ “‘bal-
ance’” and “separation” controls; ganged volume
controls; and scparate concentric bass and treble
tone controls. 30 1bs.

Model AA-100 (kit). . $8.50 dn. . $84.95
Model AAW-100 (wired)...$14.50 dn. . .. .. $144.95

STEREO EQUIPMENT
ENCLOSURE ENSEMBLE

Now. justin time for Christmas, Heathkit introducces
new factory-assembled, ready-to-use cquipment and
spcaker cabinets designed to house complete mono-
phonic or stereophonic systems. The cabincts, re-
splendently siyled in a timeless and universally com-
patible motif. arc available in rich hand-rubbed
walnut or mahogany finishes . . . or unfinished if de-
sired. %" stock is used for all exterior pancls and
supports: solids for edgings. furniture grade venecers
for front and side pancls and shelves. Versatile in
accommodations. the-center cabinct has room for
all components of a complete sterco or mono hi-ii
system except speakers. The changer compartment
will accept any Heathkit record changer or most
tapc recorders. The storage compartment holds
records and tapes or using an accessory slidc-out
drawer may be used for a tape recorder. Two shelf
compartments accept tuncrs and amplifiers. The
power amplifier compartment will hold any Heath-
Kit stereo power amplifier. a pair of UA-2 mono
amplificrs or any single mono amplifier. The hand-
some speaker-wing cabinets in two models for 127
and 15" speakers are designed to blend into the flow-
ing lines of the center cabinet and arc perfectly ac-
ceptable  as single  console  speaker  enclosures.
\dapter rings arc provided for using other size
speakers. while a special port is provided for instal-
lation of .1 horn-type tweeter

Complete ensemble as low as $133,50, Send for
details in FREE HEATHKIT CATALOG.

ACOUSTIC SUSPENSION
SPEAKER SYSTEM KIT

Its ““bookshelf”” size belving its gigantic capabilitics. this amazing
unit outperforms speakers 4-times its size. A 10" acoustic suspension
woofer and two ‘‘dispersed-array”’ cone tweeters deliver high-
fidclity tonc with faniastic brilliance over the entire range of 30-
15.000 cps, + 5 db. Preassembled cabinet in choice of finishes or
uniinished woods. Measures 24” 1. x 111" D x 1314" H. 28 lbs.

Model AS-10M or W (mag. or wal.).. $6.50 dn.. ... $64.95
Model AS-10U (unfinished).. $6.00 dn. ... .. ... 959.95

completely assembled
. « » quality construction
. . . contemporary styling . . . low gpst

;
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HEATHKIT® .. for finer

PORTABLE 4-TRACK STEREO TAPE RECORDER KIT

What beticr gift than this? . a compact portable tape recorder just waiting
to record the caroling, frolicking family jovs of the holiday scason! You'll
thrill to rhe natural stercophonic sound of this new unit that also serves as a
hi-f1. power center for your tuner and record player. Tape deck and cabinet
are preassembled.

Model AD-40...$18.00 dn., $16.00 mo.. . ... R e $179.95

STEREO/MONO PORTABLE STEREO PHONO KIT .

Thrill to vour favorite Christmas recordings in life-like sterea! This GD-10
oflers you complete stereo and mono operation plus portable convenivnce

Handsome aqua and white two-tone vinvl clad cabinet and fowr-speed ant-
matic changer come preasseibled—you build only the amplifier in just i fow
enjovable hours. Changer has turnover diamond and sapphire stereo ¢
tridge. Complete tone controls. Measures 153147 W x 18" D x 833" H. 238 b,
Model GD-10...37.00 dn.,$7.00 mo. ... ... .. ... L $69.95

HAND-HELD CITIZENS BAND TRANSCEIVER

The perfect HEATHGH T Tor evervone on your shopping list! No liceuse

vequired . anvone can use this 2-way radio! Opevates up o a mike between
units . . .omore with regulae Citizens Band stations. TUs ideal tor hunung,
hishing, boating . . . most anvwhere you necd 2-way communications. Fea-

tures 4-transistor circuit: fixed-tuned. super-regenerative receiver aned covstal-
controlled aansmitter. 3 [hs.

Model GW-30 (kit) .. ... ..o $32.95 (64.95 a pain
Model GWW-30 (wired) . ... ..... R p— ... $50.95 (99.95 a pair)

DELUXE 2-WAY CITIZENS BAND TRANSCEIVER

This Christimas. give the best that money can buy in o Citizens Band Trans-
ceiver. The eflicientsuperheterodyne recciver hax an automatic - noise liter”
and adjustable “squeleh” control single channel “ervstal™ or continuons tun-
e The tansinitter has press-to-talk microphone and can be switched w
any of the three erystal-controlled channels. Choose the under-dash™ DC
mobile model or hixed station AC unit 11 Ibs,

Model GW-10 (kit) .. ... . $6.30 dn., $6.00 Mo, .. ... .. ... ... ... $62.95
Model GWW-10 (wired). .$10.00 dn., $9.00 mo. . ... . .............. ... $99.95
(specify 117 v AC or 6 or 12 v DC model)



2 new scopes . ..

gifts Of la’Sting Va‘lue! just in time for Christmas!

""'SPACE-SAVER" 3” DC OSCILLOSCOPE KIT

Almost, but not quite tiny enough for & Christmas stocking. this compact scope
saves valuable work-beneh space, while aroviding versatite featares o fill a
multitude of applications in medical. industrial and general serviee ficlds. Ideal
as a read-out” for computers: for wave-form observations: and for vo tace,
frequency and phase shift measawrements, “dentical vertical and horvizontal DC
coupled amplificr. ansformer operated power supplv-—and many more out-
standing features,

Model 10-10...14 Ibs.. . .$8.00dn., $8.00 mo. . ... ... .. .. .. .. .. 979,95

" LABORATORY 5” OSCILLOSCOPE KIT

A real tme-saver - aandio and TV service work, where the same sweep fre-
quencies are used over and over: the 1O-30 oifers two extra. switch-selected.
pre-set sweep frequencies. KNitis supplied with capacitors appropriate fo- TV
service giving presct frequencies of 30 eyveles and 7875 cveles: by changing ca-
pacitor values. any two desived preset frecaencics within the sweep freguency
range can be made available.

Model 10-30. .22 [bs... . $7.70 dn., $7.00 MO. .. ... ... .. ..., $76.95

Model 10-10

Model 10-30

ORDER DIRECT BY MAIL OR SEE YOUR HEATHKIT DEALER

ORDERING INSTRUCTIONS

Fill out the order blank below. In-

= clude charges for parcel post ac-

HEATHKIT® cording to weights shown. Express
orders shipped delivery charges
collect. All prices F.O.B. Benton
Harbor, Mich. A 20% deposit is re-
quired on alt C.0.D. orders. Prices

HEATH COMPANY, subject to change without notice.

SEND FOR
YOUR FREE
HEATHKIT®

CATALOG

Benton Harbor 15, Michigan

Please send the following HEATHKITS:

ITEM MODEL NO. PRICE

- L = e

Ship via( ) Parcel Post ( ) Express ( ) COD ( ) Best Way

You'llfindthe perfectgiftfortamily
or friends among the over 200
Heathkit items for hi-fi fans, ama-

() SEND MY FREE COPY OF YOUR COMPLETE CATALOG

teurradio operators, students, tech- Name

nicians, marine enthusiasts, sports Address

car owners and hobbyists. And

many Heathkit preducts are now City Zone — State _

available in both wired and kit form! Dealer and expori prices slightly higher.
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QUICKLY GUT HOLES

in metal, plastics,

hard rubber...

ROUND SQUARE HKEY o

8 £

GREENLEE CHASSIS PUNCHES

Make smooth, accurate
openings in 1% minutes or
less . .. for sockets, plugs,
controls, meters, panel
lights, etc. Easy to use . ..
simply turn with wrench.
Many sizes and models. .
‘Write for literature. v

GRE NLEE v". o - *l’.
- - b
) éw \\;‘i,w """"

GREENLEE TOOL CO.
1961 Columbia Ave., Rockford, Illinoi$

ANNDUI\-LIN G
A NEW IDEA
IN HIGH
FIDELITY
SPEAEKER
SYBTEMS

Fomn

FEATURING
THE NEW

L ONOVAC s

Now you can buy the ultimate in tweeters, the
new IONOVAC . . . the only speaker using ionized
air to generate and transmit sound. Clear repro-
duction from 3,500 to 20,000 cps and above. Avail-
able as an “add-on"” unit or complete with high
compliance woofer and mid-range speakers in dis-
tinctive baffles. Free literature explains operation
and models available.

Dept. 1-67
IONOVAC DIVISION

DUKANE CORPORATION
St. Charles, lilinois
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UNITIZED SPEAKER SYSTEMS
Redio Frenguency Laboratories. Inc.,
Audio Products Div., Boonton, N.J. has
introduced a new series of dual inte-
erated speaker systems for stereo or

mono, but housed in a single cabinet.

Known as “spacial fidelity,” the sys-
tems are available in a variety of sizes,
wood finishes, and. period styles. Place-
ment in the room is said to be non-
critical for stereo or mono listening.

DYNATUNER KIT

Dynaco. Ine.. 3912 Powelton Ave.,
Philadelphia 4, Pa. has brought out its
"Dynatuner,” an FM tuner available as
a kit or factorv-wired. Said to utilize
a new design that embodies high sensi-
tivity, high selectivity, and low distor-
tion, the tuner may be aligned precisely
at any time by the user, with the help
of its tuning meter.

The circuit makes extensive use of
etched boards, and the planetary drive
system for the tuning capacitor elimi-

nates the need to string a dial cord.
Sensitivity is listed as better than 4 mi-
crovolts by ITHEM test standards, or 1
microvolt for 20 db of quieting. Distor-
tion is said to be less than 0.1/ with
1009 modulation, and less than 0.25%
at most usable signal levels.
HI-FI HEADSET

Teler, Inc.. Communications Acces-
sories Div., Dept. KP, 1633 Eustis St.,
St. Paul, Minn. has announced its
“Dyna-Twin" headset, designed for
high-fidelity mono or stereo listening
as well as other applications, including
communications equipment.

Claimed response is 30 to 15,000 cps.
Construction is lightweight and rugged.
For two-way communication, the head-

set is equipped with an integrally boom-
mounted microphone ol any type de-
sired.

Standard impedance is 6 ohms for
each phone. Sensitivity is listed as 80
db above .000204 dyne/sq. em. per 1
milliwatt input. The phones leature
air-filled neoprenc and a seven-way
headband adjustment for wearing com-
fort.

STEREO PHONO COMPONENTS

Dynu-Empire. Inc., 1075 Stewart Ave,
Garden City, N.Y. has announced ils
“Troubador” system, consisting of the
Audio Empire Model 208 3-speed turn-
table and the Model 98 tone arm, both
mounted on a walnut base. The assem-
bly is available in satin gold or satin

chrome finish to match the color scheme

ol most other components.

This organization’s free do-it-vourseif
“Stereo/Balance” kits are being made
available at high-fidelity dealers
throughout the country.

REVERB UNIT

Checker Electronics Corp.. Grayslake,
Ill. has announced that its “Reverba-
Sonic” reverberation unit is available
both as a table model (T-501) and floor
model (T-500). The amplifier used in
each is rated at 8 watts output; tube
complement includes a 12AX7, 61.6GDB,
and 5Y3GT.

Full information is
the manufacturer.

available from

DUAL 60-WATT AMPLIFIER

Acro Products Co., 369 Shurs Lane,
Philadelphia, Pa. has announced its
Stereo 120, a dual power amplifier fea-
turing 60 watts per channel and avail-
able as a kit or factory-wired. The
circuit combines the “Ultra-Linear”
principle with “hybrid feedback” for
stability and very low distortion, said
to be less than 17/ IM at 60 watts; less
than 0.5% IM at 50 watts.

The amplifier uses extensive printed
circuitry for ease in construction. An

ELECTRONICS WORLD



internal illuminated meter is provided
for easy bias adjustment and circuit

check. Full details are available from
the manufacturer.

STEREO CONTROLS

Clurostat Mfg. Co., Dover, N. H. has
announced a line of complete control
packages for stereo amplifiers. High-
lighting the new line is a matched-ele-
ment dual control, available in both the
Series 37 and Scries 47 types.

The company also is offering a com-
plete line of controls with or without
switch, including pads, dual concentrics,
clutch-types, and others. Complete de-
tails are available on request.

SPEAKER ENCLOSURE

Homewood Industries, 26 Court St.,
Brooklyn 1. N.Y. has brought out its
Model 8 unfinished speaker enclosure
designed to accommodate a 12-inch
driver or, with an adapter, an 8-inch
unit. Measuring 18 inches wide, 29%
inches high (including the 5-inch legs
supplied with the unit), and 17 inches
decp, the enclosure is built of birch
veneer 3 -inch plywood.

Surfaces are smooth-sanded, ready to
be finished by the user. Full-face grille
cloth covers the front. Acoustic damp-
ing material has been factory installed.

REPLACEMENT KNOBS

GC Electronics Co., 400 South Wy-
man St., Rocklord, IIl., has announced
a replacement package of phono knobs
covering leading makes of record
changers. The initial phase of the new
line includes 36 different items.

Service technicians will find these
knobs on colorful displays at their parts
distributors. Replacements now in the
line cover Colluro, Monarch. V-M, and
Webcor changers.

INTEGRATED STEREO AMPLIFIER
Strombery-Carlson. 1477-010 North
Goodman St., Rochester 3, N.Y. is offer-
ing a new combination stereo preamp-
power amplifier. Designated as Model

ASR-6-60, it provides power output of
22 walts per channel (music power,
IHFM standard), or 18 watts per chan-
nel continuous power.

IM distortion is listed at 1</ for rated
output; harmonic distortion is 0.4% at
18 watts, 1 ke. Response is given as 20
to 20,000 cps *= 0.5 db. Separate clutch-
type bass and treble controls are pro-
vided on each channel.

December, 1960

“REK-O-KUT’- the safest word you can say to your dealer

For sixteen years, Rek-O-Kut has been synonymous with highest quality in
turntables. As other brands have risen, fallen and even completely dis-
appeared, Rek-O-Kut has won consistent acclaim as the overwhelming
choice in its field. In performance ratings as well as engineering contribu-
tions to turntable design, Rek-O-Kut has compiled a record unchallenged
by any other turntable producer. Now, this tradition is again emphasized
by the introduction of the N-34H STEREOTABLE...a professional qual-
ity, two specd (3314 and 45 rpm) turntable. Quiet power is furnished by a
Rek-O-Kut hysteresis synchronous motor and an efficient new belt-drive
system. Speeds can be changed even while the table is rotating, merely by
pressing a lever.

The N-31H is a symphony of crisp, clean lines accentuated by the unusual
deck design. Mated with the new tapered base, the N-34H hecomes one of
the proudest and most beautiful components ever to grace a home music
system. Sec it at vour dealer’s.

N-34H STEREOTABLE only—$79.95 net. Shown with new Rek-0O-Kut
Micropoise Sterco Tonearm, Model 220, $29.95 net. Tapered base in hand-
rubbed, oiled walnut, $14.95.

A NEW DIMENSION
IN TURNTABLES-12%" x 19—
DESIGNED TO FIT
NARROW CABINETS
AND BOOKSHELVES!

RN,

SPECIFICATIONS: Noise Level:—53db below average recording level; Wow and Flutter: 0.15%
Drive: Nylon, neoprene-impregnated endless belt. 2-Speeds, 33%3 and 45 rpm.

NOTE: COMING SOON ... ANOTHER GREAT DEVELOPMENT . .. Rek-O-Kut AUTO-POISE—makes
any Rek-O-Kut tonearm you buy now—fully automatic

T N N N N N N T N O O e O e S S A A A
: Rek-0-Kut Company, Inc., Dept Ew-12

. R E K 0 K U T 38-19 108th Street, Corona 68, N.Y.

. - - Please send me complete details on the
: new N-34H STEREOTABLE:

.

STEREOTABLES

Name
Export: Morhan Exporting Corp., 458 Bway, N.Y. 13
Canada: Atlas Radio, 50 Wingold Ave., Toronto 19 | Address
City Zone State

s s s e s e s s e 8 0
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‘ Other features include filters for
rumble and scrateh, loudness contour
switch, balance control, channel-reverse

for the money switch, program selector, master gain
control, and "A - B” center-speaker
terminals,

. . [ ]
circuit by : tubes by —_—
: TAPE CLIPS
EARGENT- . A Minnesota Mining and Manwfactioring
AV IMEINT 4 mperex Co., 900 Bush Ave.. St. Paul 6, NMinn.
i . H]d\ brought out a plastic ¢lip that slips
° o T
T TTa— g N

FRE

l)el\\oon the “(lll”(\ ol tape reels to ImI(l
loose ends ol the tape securely in place,

Cadled the “Scoteh”™ hrand Tape (Clip,
the product is bheing merchandised in
packages of ten. Additionally, one elip
will be packaged with eaeh roll of
“Scoteh” brand recording tape in the
near tfuture,

STEREO CARTRIDGE
United Audio Products, 12 W, 1R St

In designing the new SR-2051 100-Watt Stereo Amplifier,

I 4 ! !

Lyt the Sargent-Rayment engineers needed truly superior |y 3 N v hay announced ifs new

" power supply regulation for the high rated output of this e R R

I J ! i i : magnetic stereo cartridge, Model DNS-
= mstrument. After intensive comparison tests, they chose & L b

two Amperex 5AR4/GZ34 Rectifier tubes. 900. Designed to track at less than 2

For Power Output, they wanted a tube with high effi- | 8IS stylus foree, the new pickup has

ciency and high sen51t1v1ty, produced to standards of a claimed response of 20 to 20,000 ¢ps

absolute uniformity, in order to assure maximum power

output, plus inaudible distortion. Their goal was achieved

with four Amperex 6CA7/EL34’s

These and many other Amperex ‘preferred’ tube types

‘have proven their reliability and unique design advan-

tages in the world’s finest audio components.

about hi-fi tubes Applications, engineering assistance and detailed data

for hi-fi circuitry are always available to equipment manufacturers. Write:
Amperex Electronic Corp., Special Purpose Tube Divi-
sion, 230 Duffy Avenue, chl\swlle L. I, New York.

OTHER AMPEREX TUBES FOR QUALITY HIGH-FIDELITY AUDIO APPLICATIONS

POWER AMPLIFIERS RF_AMPLIFIER INDICATORS + 3 dh, Channel separation is said to

‘7;:::97/%)“: 60 . ‘:)isl‘lfibl“ed 10ad | ggss: Frame grid twin triode 6FG6/EMB4: Bar pattern he 28 db at 1000 ¢ps.
: 40 W, push-pu 6ERS: Frame grid shielded triode IM3/DM70: Subminiature “‘excla- I R e
6BAS/ELB4: 17 w., push-pull 6EWI/EF183: Frame grid pentode mation” pattern Output lev 91 is 6 mv. at 5 I see. at
SCIWS/EollalS: 25 w., high current, for IF, remote cut-off 1000 ¢eps per channel, with a 2 db maxi-
SBM8,/ECLBS: Triode-pentode, 8 w., | E)7/EF184: Frame grid pentode SEMICONDUCTORS mum level difference between channels.
push-pull T “'a".’ 'Erécs:;’p cut-off 2N1517: RF :’a"SfS:W' 773 me The DDMS-900 is said to maintain wdle-
VDLTAGE AMPLIFIERS B P ;::::: ::: o n quate channel separation up to 15 ke.
f;ﬂ;;:g‘a:’e"‘;’:f’n'ft’:,g;:'s”“lz; 60C8/EBF89: Duo-diode pentode INS42: Stylus interchange is accomplished
: i i . : L . . o
m\n/:ccu:} hum. noise and RECTIFIERS m(a)tdcehsed pair discriminator readily by «a direct snap-in assembly.
12AX7/ECC83: ) microphonics V4/E280; Indirectly h . —c
X " . H y heated, 50 mA INBTA:
o0 oy 81 Bain.  driode. | 6cAd/E281: Indirectly heated, 150 MA | ' Am detector diode. SCOTT TUNER KIT
microphonics SAR4/G234: Indirectly heated, 250 mA subminiature I H. Scoft Ine., 111 Powdermill Rd,,

— - — | Maynard, Mass. has announced a nc\v

au,[’ROl[ tuner in kit form. Known as Model

LUBRI-CLEANER
The first of its kind and still best for
silencing noisy controls and switches in
TV, Radio & all Electronic Equipment.

Spray it or Drop it

Just Fress and Cr, if you prefer, use ¢ H |
H
i
1

whooth . , . Baro- this handy aye-drops
sol DQUIETROLE per and just a drop
guickly ond eosily ar two of guality
cleans os it lwbri- QUIETROLE dows tha
cofes. job perfectly.

Either way, make sure it's QUIETROLE

QUIETROLE -~

Spartanburg, South Carolina

CROSS CANADA ELECTRONICS L'T-10, it uses the m(muld( turer's wide-
57 Ontario St., S., Kilchener, Ont. , band design and silver-plated front end,
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said to make for high sensitivity and
selectivity and freedom from drift. The
front end is pre-assembled, pre-aligned,
and pre-mounted on the chassis. All
tube sockets, terminal strips, and jacks
also are pre-mounted.

The kit is supplied in a special “Kit-
Pak” box which opens to provide a
worl-table, with colored illustration
book mounted in the cover. Parts come
mounted on charts. All wires are color-
coded, pre-stripped, pre-cut, and pre-
tinned. Final alignment is done with the
help of a built-in tuning meter.

STEREO RECEIVER
Crosby Electronics, Inc., Syosset, L.1.,
N.Y. has introduced its Model 650 stereo
receiver, consisting of an AM-FM stereo
tuner, stereo preamplifier, and dual 14-

watt power amplifiers inlegrated on one
chassis.

The instrument features push-button
program selectors; individual bass,
treble, and level controls on each chan-
nel; a blend control; center channel
feed; illuminated station indicators; and
other stereo and mono control facilities.

STEREO HEADSET
Sargent-Rayment Co., 4926 E.
Twelfth St., Oakland 1, Calif., has in-
troduced a new stereo headset designed

r

for private listening as well as monitor-
ing.

Claimed response is 60 to 12,000 cps.
A molded aluminum casing is said to
increase bass response as well as lend
ruggedness to the unit. Comfort while
wearing the headset is helped by a
sealed outer surface ol grey cellular
vinyl chloride.

STEREO ARM-CARTRIDGE

Fairchild Recording Equipment Corp.,
10-40 45th Ave., Long Island City 1, N.Y.
has announced an integrated arm and
stereo cartridge,

Known as the Model 500, it embodies
a newly designed “arm-transport” and
the Model SM-2 cartridge. An outstand-
ing feature of the arm is its anti-skating
characteristic, which is said to overcome
the pulling force on the cartridge by a
method that utilizes a force equal in
magnitude and opposite in direction.
This results in equal groove pressure,
claimed to provide better tracking and
lower distortion.

The cartridge is said to maintain
channel separation linearly, at 20 db

December, 1960

SYSTCINATED

LESA CD2/21
the

changer
designed
with the

system
in mind

SYSTEMATED . . . a new concept in stereo record changers!
World-famous Italian craftsmen have designed the LESA
CD2/21 to make it compatible with any cartridge, amplifier
and speaker. Whether your budget is high, low or in
the middle . .. select the CD2/21...you’'ll find it a perfect
mate for the rest of your system. $44.50 (stignty higher in the west

ELECTROPHONO & PARTS CORP.
530 Canal Street, New York 13, N.Y.

Imported by Lesa of America, 11 W. 42nd St., New York, N. Y.

LEsH
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Never hefore
offered at
so low a price!

BRAND NEW,
STEREQ TAPE,
RECORDING-
PLAYBACK
AMPLIFIER

only $3695 postpaid

compietely assembled, wired with tubes!

New 1960 model made by o leading
Americiur manufacturer of  high
fidelily tape recorders who cur-
tailed produetion on their most ex-
pensive  line! Unit equipped  to:
Record and plav-back stereo and
monawral through microphone,
phone and AM-FM tuners. [lus 2
complete pre-amplitiers and power
amplifiers on one  chassis. First
stage  transistorized, second  uses
DC on fitaments. Power output: ¢
watlly max, on each channel. Fre-
quencey response: 70 (o 150040 cy.
Controls: Monaural - Stereo - Aux:
Sterco  Balance: Playback-Record
(with automatice solenoid return
to playbacky: Tone - Volunie - On-
Off: Inputs: Two-Microphone-tigh
Impedince; Two tuners or phonos.
Ouiput: I-right channel—3.2 ohms;
1 left channel—3.2 oluns. Adjust-
able hias on both channels. Stand-
ard push-pull bias-erase oscillator.
Can be used with '3 or 1, track
heads. Uses the tfollowing: 2 tran-
sistors  2N1010; 3-12AX7; 2-6V6;
1-5Y3: 1-6E5 (record level indi-
cator). This amplifier can he used
with any stereo or mono. tape deck.
Can also be used for the second
channel on stereo - playback and
monaural record only — tape re-
corders. Schematic and instructions
included. Only $36.95 postpaid. (ex-
cepl Hawaii, Alaska), money-back
guar. Send check or money order
(no c.o.d.’s please) to:

SELECTRONICS

1206 S. Napa St., Phila. 46, Pa.

Send for free catalog—
Dealers—write tor guantity prices

ﬁ - gw e
&4,

throughout the audio range. For addi-
tional information, contact the manu-
factwrer,
STEREO PREAMP
Nhure Brothers, Ine., 222 Hartrey
Ave. Lvanston, Hi has introduced its
Model M6 stereo preamplilier, designed

for boosting the signal level from mag-
netic cartridges so that they can be used

as replacements in systems originally
huilt for cevamic cartridges.

Self-powered, the preamp has dual
input and output jacks, a 4-position se-
lector switeh, and provides two stages
of preamplification and equalization on
cach channel. The M65 also can be used
as a preamp for tape playback heads
and microphones.

AUDIO CATALOGUES

KARLSON ENCLOSURES

Rarlson Associates, Ince., West Hemp-
stead, N.Y. is offering an illustrated
hrochure, entitled  “Sterecosonics by
Kuarlson.” that explains the principles
ol the company’s enclosure and lists the
firm'’s complete line of factory-huilt and
kit enclosures,

DUAL CONTROLS FOR STEREO

Clurostat Mig. Co.. Inc.. Dover, N.H,
is now olfering its "Stereo Report No.
60, an engineering report on matched-
clement dual controls for use in stereo
audio equipment. Methods used in meas-
uring tracking characteristies, formu-
las, and graphic displays arve included.

[30]

Sound Directivity

(Continued [rom page 33)

subject, sitting nearhy, heard vig ear-
phones, the sounds picked up by “Os-
car's”  microphones. This scemed  to
move the apparent source of the sound
away [rom the lowdspeaker and into
the headphones. Some sense ol “'sided-
ness” remained, however, as the sound
would seem to be more at one ear than
the other.

This test indicates that tiny move-
ments and tremors of the subject’s head
are necessary in order that the source
ol the sound appears to be external,
Even with the subject’s head clamped
as securely as possible, such tiny move-
ments take place and succeed in “‘ex-
ternalizing” the sound source. It such
movements ar'e non-existent, as with the
securely clamped dummy head, the “ex-
ternalizing” effect does not take place.
When the movements were present, the
small changes in relative amplitudes
and phases of the sounds striking the
two ecars were suflicient to provide ex-
ternal localization,

As a lollow-up to this experiment,
the subject with “Oscar™ attached to
his head was placed in front of a loud-
speaker emitting a sine wave (Fig. 2B,
Then networks A and B ol Fig. 1 were
adjusted so that the sounds reaching
the subject's ears had amplitudes and
phases corresponding to a sound source
at some particular angle to the side.
The subject got a clear and accurate
sensation of a sound source at just such
an angle.

To carry the experiment lurther, net-
works A and B (Fig. 1) were adjusted
in such a manner as to violate the
natural refations between retative am-
plitude and relative phase. This caused
the sound source to appear diffused
rather than sharp and led to large er-

rors in identifying the true location of
the source.

An arrangement of loudspeakers, as
shown in Fig. 2C, was then set up in a
reverberant room (Arnold Auditorium)
with a reverberation period of about
one second. Various speakers were ac-
tuated with a sine wave, and observers
were asked to state from which speaker
the sound appeared to be coming. The
observers were [ree to move their heads
and, even so, were unable to name the
correct speaker with any degree of con-
sistency.

The auditorium results arise from the
[act that the relative amplitude and
relative phase of the sound varies from
point to point in the room, due to ve-
flections. Thus, the subject has no ac-
cwrale information on whieh to judge
direction.

These results are based on a sinus-
oidal sound. Results are quite different
for other sounds such as speech, music,
and clicks. Such sounds can be located
guite accurately, even in a reverberant
roont. Also, il a sine wave is turncd off
or on within a tenth of a second, thereby
producing a transient, the direction of
the source can be spotted accurately.

This series ol tlests provides some
very interesting and f{undamental in-
formation about how we determine the
direction of sound sources. First. there
must be slight head movements to keep
the apparent source ol the sound “ex-
ternal”’ to the observer. Second. the
inter-aural amplitude and phase of the
sounds reaching each ear must corre-
spond to that arising from a real local-
ized sound source, or the observer will
he unable to determine its direction
accurately.

Investigations of this nature are
helping 1o give us a better understand-
ing of how we perceive sound directiv-
ity, and thus will help in developing
hetter and more cffective sound sys-
tems. [30]
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Britain’s New
TV Center

By
PATRICK HALLIDAY

RITISH TV programming facilities
have now been augmented by the
$28,000,000 BBC TV Center at White
City, London, claimed to be the largest
ever built for TV.

When completed there will be seven
main production studios, one 108 feet x
100 feet x 54 feet high, and two others
100 feet x 80 feet x 40 feet. The new cen-
ier, now partially operational, has the
seven studios and control rooms grouped
around a seven-story circular office
building and with an outer ring of build-
ings which include workshops and stor-
age space [or scenery.

Below the level of the 150-foot diam-
eler central courtyard will be four “tele-
recording’ areas. 85 dressing rooms, and
a number of rehearsal rooms. The floor
in the largest studio can be opened to
reveal a 50 fool x 30 footl x 7% foot deep
pit which will be flooded with water for
aquatic programs. The center has been
designed to supply ahout 1300 hours of
studio programs a year to the BBC net-
work. Between 2500 and 3000 persons
are needed to man the center. One main
control desk channels all programs.

Meanwhile, a few miles away at Wem-
bley, North West London, Associated-
Rediffusion—one of the program com-
panices for the rival Independent TV Au-
thority——is now using what is claimed to
be the world's largest studio designed
and built expressly for TV work. It is
140 feet long x 100 feet wide x 50 feel
high and cameras can be raised up to 30
feet. It is possible to lower a soundproof
partition to divide this mammoth studio
into two.

Both BBC and A-R are using five-po-
sition turret. 4!'5-inch image orthicon
cameras which include facilities to fit
C.P.8. Emitron pickup tubes when re-
quired. The BBC has recently announced
a new protolype camera in which the
entire optical assembly, including a
long-range zoom lens, is housed within
the camera, eliminating the usual exter-
nal lens turret. [301
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VERSATILITY
PROFIT-ABILITY

with BOGEN Challenger
Intercom Systems

Outstandingly versatile, these new
units will do practically any intercom
job on a limited budget. And they
have the appearance and dependability
you—and your customers—expect of
BOGEN Challenger. These systems
make intercom more useful to users,
more profitable for you.

NEW CHX12 INTERMIX MASTER
STATION can be used in a multi-
ple master-multiple remote sys-
tem of 12 stations. Masters and
remotes may be mixed in any
combination. List price $63.00.

CHMEA MASTER STATION can be
used in a six-station system with
as many as five other CHM6A
masters or five CHR remotes.

List price $45.95.

CHM12A MASTER STATION is
identical to CHM6A but designed
for twelve-station systems.

List price $49.95.

Connect as many as 12 masters and remotes in any combination.
Remotes can initiate calls to any of six masters.

Remotes can have either private or non-private operation.
Compact, smart-styled cabinets.

Proven circuitry for versatile, trouble-free service.

Performance challenges higher-priced systems.

NEW CHXR INTERMIX REMOTE STATION with a
will of its own: Has selector switch to initiate
calls to any one of six masters.

List price $17.50.

CHR REMOTE STATION is designed to receive
and respond to calls from CHM6A, CHMI12A or
CHX12 Masters and to initiate calls to one
master. List price $12.95.

Ask for descriptive sheet that shows you how to meet a
wide range of intercom requirements—and build intercom
business—with BOGEN Challenger systems.

All prices slightly higher in the West

BOGEN-PRESTO_

DESK W-120 PARAMUS, NEW JERSEY~A DIVISION OF THE SIEGLER CORPORATION




All About Crossover Networks

NEW imporTaNT

SAMS BOOKS

S %

oo N

Servicing TV Tuners

O .

i

by Jess E. Dines

Here, at last, is the much-
needed, complete and
authoritativebook on TV
Tuners! This single book
incorporates everything
you need to know to be
an expert at servicing the
difficult TV front-end.
Covers tuner circuitry
rightdown to the smallest
detail; describes the
mechanical and electrical

characteristics of practically every type of
tuner made. Complete sections are devoted to
fundamentals, construction, replacement, re-
pair, alighment and servicing. It's the kind of
time-saving, truly helpful book every service
technician should have at his bench.

272 pages; 5% x 8%4”. Only ... .. ... .. s495

HOW TO GET HIGHER QUALITY HI-FI

by Howard M. Tremaine

Theauthorof” The Audio
Cyclopedia™ tells you in
this new book (the only
one on the subject) how
to get the highest possi-
ble reproducing quality
from a hi-fi system. Ex-
plainsin detail the theory
and design of crossover
networks, shows you how
to determine their fre-

quencies and actually tells how to build as

well as test crossover networks. Handy charts

and tables make it easy to compute component
values. This book is your best source of valu-
able information on this little-understood but
highly important subject. Valuable for the hi-fi
serviceman, audiophile and hobbyist.
80 pages; 53 x 84%”. Only .. .........

$]50

JUST OUT—NEW VOLUME 11!

Auto Rudlo Manuadl

Keeps you right up-to-
date on auto radio re-
pairs. Contains complete
PHOTOFACT® cover-
age on 47 popular auto
radio models produced in
1959 and 1960, including
these makes: Allstate,
American Motors, ATR,
Automatic, Buick, Ford,
International, Mercury,
Mopar, Motorola, Olds-
mobile, Pontiac, River-

side, and Stromberg-Carlson. Includes align-

ment information, comprehensive schematics,
parts lists and every bit of useful data you
need to help you service auto radios faster
and more profitably. 160 pages; 815 x

W7 Only ..o $295

Zﬁ%«.‘

HOWARD W. SAMS & (0., INC.

Order from your Sams Distributor today,
or mailto Howard W. Sams & Co., Inc., Dept. M-10

76

1720 E. 38th St,,

Indianaopolis 6, Ind.

Send me the following books:

] "Servicing TV Tuners” (STD-1)

O "All About Crossover Networks™ (CNT-1)
O "Auto Radio Manual” Vol. 11 (AR-11)

$ 4444444444 enclosed. ] Send Free Book List
Name

Address

City Zone State.

= = (Qutside U.S. A. priced slightly higher) = ==
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SERVICE
INDUSTRY

HIS year's annual convention of the

National Alliance of Television &
Electronic Service Associations in Chi-
cago, like its predecessors, set new rec-
ords in attendance and in the show of
strength. About a hundred local affili-
ales were represented by at least a
director. A crowd of 468 attended the
Grand Banquet alone, with total regis-
tration reported to exceed this figure
by several hundred. Since the 1959 con-
vention, 26 new local affiliates have
been admitted to the national.

Reports were made on 40 subjects
with which NATESA had been con-
cerned over the past year, with progress
noted on many of these. Included were
phony schools, false advertising claims
and warranties on CR and other tubes,
captive service, DIY tube checkers, pay
TV, and permanent serial numbers for
TV sets. Showing accelerated activity
in getting together with other segments
of the electronic industries, there were
reports on liaison with distributors
through NEDA, liaison with BBB, re-
lations with EIA, and union contacts
in Texas. (Concerning NEDA, further
progress was made less than three
weeks alter the convention. NATESA
executive director Frank J. Moch and
NEDA president Mauro E. Schifino held
an exploratory, informal discussion
jointly described as ‘“an exchange of
views on common problems’ with the
hope of achieving “mutual objectives of
all segments of the industry.” Follow-
up meetings are planned.)

Also considered was the failure of
some NATESA directors to fulfill their
obligation to report hack to local affili-
ates. New methods for exercising this
function were evaluated.

An 11-point proposal embodying pol-
icy and procedural changes was brought
before the executive council. Prelimi-
nary reports are not clear on what these
points were specifically. Two were de-
feated, two carried, three pend further
consideration, two were withdrawn by
their proponents, and two were deemed
not to require further consideration as
they were already in force.

New NATESA Officers

Succeeding Mac Metoyer as presi-
dent was Alphonse Benoit, Jr.,
New Orleans. Other officers include
W. O. Hirschberg, St, Louis, secretary
general; Nelson Burns (re-elected),
Memphis, treasurer; Irving Toner, Buf-
falo, and George Carlson, Jamestown
(both re-elected), as eastern v.p. and
eastern secretary respectively; T. R.
Nabors, Nashville, and John Graham,

Columbus, as east central v.p. and sec-
retary respectively; Harrol Eales, Okla-
homa City, and Ralph Woertendyke,
Salina, Kans., as west central v.p. and
secretary; Winston Haines (re-elected),
Burlingame, Calif., and Jim Humphrey,
Seattle, as western v.p. and secretary.

Convention Reactions

Those in attendance, whether they
were or were not NATESA members,
tended to form favorable views on the
manner in which the convention was
conducted. Delegates representing
ESDA of Western Penna., some of
whom had earlier reservations aboul
their membership in NATESA, are
planning increased representation next
year. Said Norman Falck, ESDA v.p
“I must now make a complete reversal
in my thinking. If (we) ever should
contemplate dropping out of NATESA,
it would be the biggest mistake we could
ever make.”

Lou Hudson, president, and Russ
Goode, v.p., of TSA of Detroit, also at-
tended. Although often at odds with
NATESA, this group was permitted to
be represented despite the fact that it
had failed to apply for admission two
weeks in advance, as required. Russ
Goode subsequently reported, in “TSA
News,” “Mac Metoyer presided at the
meetings and did an excellent job of
handling the proceedings so as to cover
the many topics on the agenda in the
least possible time and still maintain a
democratic approach to some of the
controversial issues.” Concerning the
people he met in Chicago, Goode had
this to say: “The overwhelming major-
ity were dedicated young men, handling
a difficult job with a great deal of dex-
terity not ordinarily associated with the
television service industry.” Also of in-
terest was his concluding note: “Even-
tually all associations of any signifi-
cance will belong to a national associa-
tion. It may take X number of years,
but why not this year?”

An Editorial Footnote

Early in the proceedings, NATESA's
executive council elected to throw the
convention open to all interested per-
sons. Unfortunately this action came too
late as far as direct coverage by ELEcC-
TRONICS WORLD was concerned. Although
present at an earlier NATESA gather-
ing (see “Service Holds a Convention,”
November 1958, page 57), we were pre-
vented from providing service readers
with complete coverage because we
were denied admission (along with all
other members of the press) from all

ELECTRONICS WORLD



sessions except those on the last day.

We had hoped to cover the convention
directly this year. However, in view of
our earlier experience, we notified the
executive director of our intention in
advance, asking for some assurance of
a reasonable opportunity to attend
meetings. After considering the request,
the executive council failed to give such
assurance. When the convention was fi-
nally thrown open, we were half a con-
tinent away,

However one feels about NATESA,
there is no disputing the fact that it
speaks lor a far greater number of serv-
ice people than any other group. As
such, its activitics are of interest and
concern to the entire industry, and
merit the thoughtful attention of all,
whether pro, con, or undecided. As a
medium of information for the industry,
ISLEcrroNIcs WorLb is obliged to give
NATIISA extensive coverage. But we
cannot do so adequately without coop-
cration ol the organization itsell.

In other words NATESA itself, in
recognition ol its own position, must ac-
cept some responsibility for making it
possible to keep its activities in the pub-
lic eve. The decision lor an open con-
vention this year, although belated, is a
welcome sign. It appears that members
ol the executive council were honestly
concerned that open meetings would in-
terfere with the business of the conven-
tion. Disrupters might have a field day.
Members might feel hampered by the
feeling that outsiders were looking over
their shoulders. However things did not
work out that way. Removing the bar-
riers to attendance did NATESA more
good than harm.

It is consequently 1o be hoped that we
may look lorward to open meetings or,
at least, adequale press coverage next
yvear-—and that a decision along these
lines will he made known before the con-
vention takes place. If so, it may not be
premature to say to Messrs. Moch, Be-
noit, et al, “See you next year!”

Massachusetts Advertises

Flectronic Technicians Guild of Mass.
is pushing its fall advertising campaign
on local radio. It's an example of alert,
coopcerative action in an area where in-
dividual shops could not function cffec-
tively.

The program to bhe used is the Jerry
Willinms Show on local WMEX. Heard
daily, this program has the largest au-
dience response of any in its area. “I-TG
News” says: “The entire cost for 13
weeks is $1625, or $125 per week. How-
cver, with a total of 25 members par-
ticipating, the cost per man, for a 13-
week period, is only $65. A mere §5 a
week per man. And for this you receive
@ spot announcement at the beginning,
middle, and at the end of each program
6 nights a4 week. A total of 18 spots a
week. Yes; one service call will more
than pay for this type of advertising,
which is a chance for ETG members
only.”

Service always needs better public re-
lations, This cooperative effort makes
it available at a cost that is prohibitive
on an individual basis. [30]
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“A Complete Library of
PHOTOFACT is a ‘must”..

The customer appreciates
knowing that all facts about
his receiver are available to
me, and | appreciate not hav-
ing to guess or wonder about
component values and cir-
cuitry throughout the set...
Yes, PHOTOFACT users are
informed about each and
every receiver...and the
public has knowledge of this
through PEET publicity..."”

—Robert L. Gaither
Gaither Radio and TV
Parker, Ariz.

Service Technicians! YOU EARN MORE...
YOU RATE with the public when you own
the PHOTOFACT service data library!

You enjoy maximum earnings as the
owner of a complete PHOTOFACT
Service Data Library! It’s inevitable,
hbecause no matter how expert you are,
you can always save more time on
any job, get more jobs done daily—
EARN MORE, DAY IN AND DAY OUT...

What’s more—as the owner of a
complete PHOTOFACT Library, you
know your customers’ sets best. You
can actually show each customer you
have the PHOTOFACT Folder covering
his very own set. Result: You command
public respect and acceptance which
paves the way to more business and
earnings for you.

NOW IS THE TIME TO JOIN

HOW TO STAY AHEAD...

Yes, the truly successful Service
Technicians are those who own
the complete PHOTOFACT Library,
who can meet and solve any re-
pair problem—taster and more
profitably. And these men keep
ahead because they're on a Stand-
ing Order Subscription with their
Distributors to receive all new
PHOTOFACTS astheyare released
monthly. (They're eligible for the
benetits of membership in PEET,
too—see below!)
ONLY $10 DOWN puts the com-
plete PHOTOFACT Library in your
shop—and you have up to 30 months
to pay. See your Sams Distributor
today, or write to
Howard W. Sams

THE POWERFUL NEW PROGRAM '-:O—WARD W SATAS_& co —_c___"‘ _“'
FOR QUALIFIED TECHNICIANS : i
ANS | 1724 E. 38th St., Indianapolis 6, ind. |

If you now own a PHOTO- | |
FACT Library or ;I)Iafn to own | O Send me full details on the new “PEET' Program. |
one, you can apply for mem- . . N |
bership in “PEET.” It's the I O ?;:dcglgilr:;fc:jr::xtlon on the Easy-Buy Plan and Free |
first industry program reall '
designed to build powerfu)i I O I'm interested in a Standing Order Subscription, I
public acceptance for the O I'm a Service Technician O full-time; O part-time |
Service Technician who qual- I
ifies. Builds enviable prestige | My distributor is |
and businessforits members. | |
Benefits cost you absolutely | Shop Name |
nothing if you qualify. Ask | |
your Sams Distributor for the | Attn: i
“PEET" details, or mail cou- I I
pon today. i Address |

) City Zone____State |

S S S S — -
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with any tape transport. 4.,

83 YX 929 (less case) $79.95
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DELUXE FM-AM STEREQ HI-FI TUNER p e

Full frequency center channsal.
Finest amplifier available any-
where in this price range.

lectronic equipment

Only $39.95
For Full 20 Watts
Stereo!

............ $76.95

SUPER-VALUE
STEREOQ Hi-FI AMPLIFIER
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For thrilling world-wide
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band-switching, 540 KC
to 80 MC. With cabinet.
83 YX 253 $25.95

full selection of
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5” Oscilloscopes
ACVTVM

Tube Checkers
Signal Tracer

only *2 down

“600" TUBE CHECKER
Checks over 700 types;

FM-AM HI-FI
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SUPIRHET CITIZENS BAND TRANSCEIY o Tuner; with AFC and tuned RF
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Loweast-priced com-
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Transceiver. Tunable
22-channel super-
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By D. S. HALACY

Manager, Tech. Information Center
Motorola Semiconduztor Products Inc.

Problems and solutions in designing and fabricating
high-reliability transistors for use in new missiles.

liability of the transistor is responsi-

ble for the vigorous efforts now being
made for additional reliability improve-
ment of several magnitudes. At the out-
set, the reliability of semiconductor
devices, like the transistor, is several
magnitudes higher than that of the
vacuum tubes they replace. Such im-
provement makes feasible systems only
hopefully dreamed of prior to about
1950.

For example, 6000 vacuum tubes in a
missile or satellite would hardly be
feasible, yet this number of serniconduc-
tors is not exceptional in present appli-
cations and the trend is rapidly upward.
A large computer may well incorporate
100,000 transistors, plus additional asso-
ciated components.

This increase in the number of com-
ponents in a given space or weight obvi-
ously makes possible more complex and
more useful systems. In fact, such
sophistication is now possible that com-
puters with the logical reasoning capa-
bility of the human brain are in the
design stage. Unfortunately, such ad-
vanced systems require a tremendous
increase in the reliability of each in-
dividual component for an acceptable
over-all reliability.

What this means in a specific appli-
cation is shown dramatically in the
requirements for the mesa-type switch-
ing transistor Motorola Semiconductor
Products Division is producing for
Autonetics (Div. of North American
Aviation) in its Air Force ICBM “Min-
uteman’” flight control system. The
Motorola mesas must have a failure

PARADOXICALLY, the inherent re-

A constant quality-improvement program is
producing mesa transistor for ‘Minuteman®

rate of 0.000777 per 1000 hours to insure
adequate in-the-hole reliability for the
“Minuteman’” missile. This means that
no failures must occur for 136 million
unit-hours of testing. If one transistor
were used to verify this failure rate, it
must still be operable after 15,000 years.

This level of reliability is in the top
bracket suggested by the Defense De-
partment’s Ad Hoc Study Group on
Parts Specification Management for Re-
liability. It is apparent that such levels
of reliability will come to be expected:
perhaps they must even be improved
upon as systems become more and more
complex.

As mentioned, the transistor, because
it is a solid-state device, is far more re-
liable by its very nature than the vac-
uum tube. There are no parts to wear
out and nothing to break, short of crush-
ing of the device. Thus, even prior to
the demand for such reliability as that
of the Autonetics Program, Motorola
was producing mesa transistors with a
failure rate of 0.01% per 1000 hours.

Excellent as this rate was, it was still
far short of the requirement; an im-
provement of two orders of magnitude
was needed. One effective means of de-
signing reliability into a system is to
de-rate individual devices. The operation
of a transistor at 5097 of its rated power
obviously lessens the chances of failure
of any kind. De-rating, of course, is only
a start in the direction of greater re-
liability. The total program is much
broader and far more complex.

It is interesting to compare such a
program with one for improving a
larger and more familiar device, say, an

maintained on transistor production line
missile. Note use of TV monitor at right.
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airplane propeller. In the case of the
propeller, the mechanical design can be
changed; a thicker hub, different cross-
section shape, and so on. Beyond this
mechanical change, the material itself
can be improved. In a somewhat similar
manner, but with important differences,
a transistor improvement program
entails mechanical improvements and
material improvements: the latter type
further divided into bulk and surtace
defects.

Major Defects

Of the three defects causing failure—
mechanical, bulk, and surface defects
-—the mechanical type is the major
cause of catastrophic failure. Such a
failure. in which the device immediately
ceases to function, is caused largely by
“‘opens’’ and ‘‘shorts.” Fortunately,
these mechanical defects are easiest to
eliminate at the cutset, or to find by in-
spection. To design-in reliability, then.
the engineer might well reduce the

fusion and evaporation processes, con-
trol of penetration or deposition must
be held to a few millionths of an inch.
For this reason, a semiconductor plant
is an automated laboratory, with micro-
scopes. white-coated workers, dust-free
rooms, and other surgical cleanliness
aspects.

Environment Control

Control of environment is an impor-
tant reliability consideration in any
manufacturing operation; in transistor
production it assumes proportions of
far greater magnitude. Dust may have
little effect on even a relatively precise
machining or welding operation on our
hypothetical propeller, but it can ruin
a p-n junction.

Surface defects result from contami-
nation of the active material by oxida-
tion. foreign materials. and so forth.
These cause degradation of perform-
ance and are more insidious than the
outright failure caused by mechanical

scope and interferometry methods,
along with units like microns and ang-
stroms.

Designing and manufacturing relia-
bility into transistor devices is a major
task; proving that this reliability exists
is perhaps as big and as important a
job. If time were available, it would be
possible to use the feedback principle
of field testing and subsequent improve-
ment. However, in the case of the
“Minuteman,” engineers obviously can-
not wait several vears to see if the
missile remains combal ready. Statisti-
cal testing techniques. at a very sophis-
ticated level. are therefore necessary to
prove [ailure rates within the limits
specified,

Three- and four-dimensional matrix
tests and sequential sampling are
among the methods being used in re-
liability testing programs. Because of
the complex probabilitv theories in-
volved, a vast amount of test data must
be fed to computers and analyzed for

The use of high-purity single-crystal germanium is an early
step in the fabrication of ultra-reliable finished transistors.

number of connections, beef up wire
sizes, and improve bonding techniques.
This task is somewhat complicated by
the fact that the active area of a mesa
transistor can be covered by a human
hair!

Having improved the microscopic
mechanical design of the device as
much as possible, the designer proceeds
to the semiconductor material itself.
Here, unwanted impurities in the ratio
of several parts in a million can seri-
ously degrade performance of new
material, the properties and character-
istics of which are not yet entirely
understood.

Bulk defects are associated with
single-crystal purity and consistency as
well as the resulf{ing resistivity values
and dislocation densities. In the dif-
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defects. Moisture is another cause of
such trouble. Surface passivation is the
goal of the researcher in the semicon-
ductor field, but semiconductor mate-
rials at present are still largely subject
to reaction with, or contamination by,
environment. Encapsulation techniques,
including glass-to-metal scals, hermetic
sealing, and gettering methods. are used
to eliminate or minimize these harmful
effects.

Repeatable accuracy in millionths of
an inch demands a degree of micro-
manipulation not required elsewhere.
Diffusion, evaporation, etching. and
bonding operations malke necessary new
techniques and specialized cquipment
for cleanliness and accuracy. Dimen-
sional quality control uses not vernier
calipers and comparators, but micro-

Enlarged interior of mesa transistor. Square die measures
.025" and stripes to which wires are bonded are .001" x .006.”

these techniques to be valid. In the
Auntonetics program. for instance, Moto-
rola will test 65,000 devices for a total
of 200 million unit-hours. much of this
at accelerated rates, to prove the relia-
bility of its mesa transistors.

The loregoing gives some idea of the
problems involved in achieving high-
level reliability in transistors. They are
the problems of a new and very different
technology, dealing with microscopic
components and submolecular levels of
activilty in materials whose character-
istics must, in some cases, he inferred.
The most difficult part of the task. of
course, is the level of reliability re-
quired; a level that approaches perfec-
tion. Despite these formidable barriers,

the failure level of 0.0007¢: per 1000
hours is believed attainable. 130]
81



WORTH OF
RADIO-TV
PARTS

{over 150 pcs.}

Add 25¢
for
Handling

POLY PAK®

OF YOUR CHOICE
LISTED BELOW

PLUS ¢
ANY

BOTH FREE with Every $10.00 Order

1S AC- DC LINE CORDS 60 TERMINAL STRIPS
- undl;g(g}x] \twnth D I to 10 tie ;‘mmls lf;su(l
lugz, or in_ every ¢ o
o ore 1 proji. Worth "$5. . 1
S LICON DIODES 70'“COILS & (:lM(:”(ESI
[ Noo, 3 1, one. slug-tunec
[:I ole. \uln( \nnth% (l 51 D 1.F ';vniql“rlul shop 51
70 INSULATED RES'T'RS Aasst. Worth
TRC. Allen By ldh v 10 RCA PLUG'N’'JACK

S ukpnh make 1/-_». Sot's for ;uups‘.' luhncrs.
1W. 1060 phins to 1 me redrs., ete. Wort
17¢. 5% too, \\Orth‘hl 5 51 2. 51
10 PANEL SWITCHES

‘40 SILVER MICAS
1 & 5% asst values,

AMiceros. power,  rotary B
l‘|n1.~t mlc|~,. made. 51
B8,

Ty PO, L'(c vlriet\ 51

Worth %1¢ Worth
10 MICROSWITCHES 2 MANIUM DIODES
D Includes  thermal too! (. ass-scealed  simi. 51
For hurglar & fire 51 QA o IN4R
alarms. Worth %10, 10 VOLUME CONTROLS

COBALT MAGNET [J Asst to eg. Some
160°s of magnetic with swuch \\orth 51
Tor hnme &£sq S5
shop. 3 HOBBY TRANSISTORS
3 ac- nc nzcrlnzns 0OF s ofeg Simiar "
orth &1

TVt 635
nuls half §4 70 MICA CONDENSERS
Inels silvers tool 00025
s1

(

wave. Worth &3,

40 TUBE SOCKETS to .01 to 600V
D 4 to 12 prongs, some ce-  Worth F200.

ramic & mica hlled (3] 10 ELECTROLYTICS
& minitvpes. Worth $ [ Incl: can & paper types.
$30 RELAY SURPRISE Duals too! To 1000 ¢4
D I'opular shop & lab. sl mfdto 450V, Worth §12,

s 6 115VAC SWITCHES

‘ziP’* CORD Panvl toggZle tvpe. SPST,
ler extensions, DPDT, etc. A shop 9

ond. par- 51 must. RSItico N

AC D
allel. Worth 83,
10 INSTRUMENT KNOBS XTAL DIODES

l nlmor types, hlnck IN21. 1N34, etc.
D 8 ins’t. setse’ 51 D Some worth ﬁlO 51
8- PC NUTDRIVER SET  VEEDER ROOT COUNTER
[ Vlastie  handle, 3416 Counts 000 to 999, Exc.
thru7 [lﬁnutdr(\ors sl for tape rocmdnri 4 51
3 coll makers., Worth

in hand case. Worth
35S POWER n:sw‘rons 100 1/>-WATT RESIST'RS
Pop. asst vals. M]nm s1

[ Asst. 53 to 50W to 10,-
00 ohmg. Vitreous § g 1% too. Worth 8§18
5 125 CERAMIC

tvpes loo. Worth 12
30 PANEL PILOT LITES CONDENSERS
Mini bay & srr('wsl D Tncl:  dises  too! Wide
types. Worth & "lu‘e:rle‘tvvorog hl'%m £$1
6S RESISTOR SPECIAL .
[J Carbous. precisions. hi- 50 A?!t“iuﬁ)??:, 51":50“5‘5
u,,;,““l )‘,t,,ﬁ"({‘,‘},f‘.',';“,,,’l 1000V, Worth ‘&‘1'0 N
65 COND'N'R SPECIAL “D°‘,’g,"(?" L LA A
uel:  dises, ceramics. . 7,
a moldeds, mica, pa- §4 = frame tvpes. Worth g4
ISl 80 TUBULAR COND'N’'RS
Papers, moldeds, olls,

1S ROTARY SWITCHES 0l
ceramlic! 0001 to 1 51

Asst rangs, contacts; for
power & circutt'§q mfto 600 V. Worth S16.
chanffing. Worth $17. 60 RADIO 'N TV KNOBS

40 2-WATT RESISTORS O Ah=<t colors, ;‘I‘zes,
Incl. 1G5 t Asst shapes; some wor
D Vi \iuo= 0 00- S8 s1 &1 en. ¥ 51

1S “POLY” BOXES a 1.F. TRANSFORMERS
0 smp -top covers: wizes ;1‘_;‘6(' kcfsor()rill\.r":l/; s
stesr & 1 clres. Worth 83, sl
60 PLUGS & REC'P'TS

3

i &
v bastes. Worth $i.

300- HOOKUP WIRE
N Includes: power. audio.
Asst: colors, insulation,
’j_ RRro T \Vo;‘t}l\;nl D battery, ete. Worth §§
l‘/; LBS. "ARDWARE
Nuts, bolts. etc. wlde
$5 ORDERS v'lrlcty H'md\ shop 51

30 MOLDED COND'N’'RS

WE Wlll GIVE YDU [ Torp. values, black beau-

ties, olls, ctc. Lusts $9

$p= worth of for life! Worth $8
radio 70 1-WATT RESISTORS
parts [J Incl: precisions. W.W.
carho - Glms, 1 & 51
59 too. Worth $20.

I RADIO-TV PARTS by the POUND i

1 b, Precision Resistors.Worth $100, NOW $
h. Disc Condensers....Worth $50, NOwW 3 I

Ih. Ceramic Condensers.worth $85, NOwW
th. Discs & Ceramics. ..Worth $75, NOW
Ib. Discs, Ceramics, Precisions $70, Now

BUY 4 for $11 “":,"’:.’.:’u:.r~ !

) COMPLETE SATISFACTION — MONEY BACK GUARANTEE I

MINIMUM ORDER $2—Avg. wt. 1 |b. per pak
Im"lcheck items. Return ad w/check or

excess returned. C.0.D. orders 25 9% down; rated, net 30
days. Print pame, address WITH POSTAL ZONE in margin.

133 Everett Ave,
CHELSEA 50, MASS.

82

Electronic Wrist Watch

Tickless transistor-powered timepiece has
ten times accuracy of conventional watch.
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A one-inch long tuning fork, driven by a transistor oscillator, takes the place of
a balance wheel and hairspring in this new electronic timepiece. Conical magnets
moving in magnetic cups generate a timing signal in a coil to control oscillator.

TICKLESS transistor-powered time-

piece, called the “Accutron,” has re-
cently been introduced by the Buloru
Watch Co. This new timepiece looks
much like an ordinary wrist watch hut it
uses completely different principles of
operation {rom the conventional watch.
Instead of the usual balance wheel and
hairspring assemDbly, the accuracy of the
electronic waltch is controlled by a mini-
ature tuning fork in conjunction with a
transistorized oscillator. The fork acts
much the same way as a quartz crystal
in an r.f. oscillator circuit in keeping
the oscillator frequency, in this case
360 cps. highly accurate. As a matter of
fact, the manufacturer considers that
the ‘““Accutron” is about ten times as ac-
curate as a conventional fine-quality
wrist watch. The new watch should be
accurate 1o within one minute per
month.

Power to operale the new watch is
derived from a tiny 1.3-volt mercury
cell. This cell, which costs $1.50 and is
easily replaceable, will operate the
watch for at least one year. Because the
battery powers the watch, it is not nec-
essary to have any winding mechanism
or main spring. All in all, the electronic
watch uses only 27 parts. of which only
12 are moving parts. In comparison. a
typical self-winding watch uses 136
parts, of which 26 are moving parts.

The tuning fork in the new watch is
approximately one inch in length. and
its natural resonant frequency is 360
cps. Altached to one tine of the fork is
a tiny finger-like index spring. On the
tip of the index spring is a jewel that
engages ratchet teeth on an index
wheel. As the fork vibrates, the jewel-
tipped spring moves back and forth with
it, advancing the index wheel one tooth
for each cycle of the tuning fork. It is
the index wheel. then, rotated by the

vibratory motions of the tuning fork,
that turns the gear train connected to
the watch’'s hands.

The elements that power and control
the tuning fork consist of a mercury
battery, transistorized oscillator or
switching circuit, and a special electro-
magnetic assembly at the tips of the
tuning fork tines. This assembly con-
sists of a cup-like piece of magnetic iron
extending outward from each tine:
within each cup is a conically shaped
magnet. Extending into the magnetic
field of each tine is a coil of insulated
wire, which is fixed and does not move.
Current pulses applied to the coils cause
the tines of the tuning fork to be set
into motion. Also, the motion of the
tines is able to induce a voltage back
into the coils for control purposes.
These coils are tied in with the transis-
tor switching circuit.

The new watches are to be sold in
jewelry stores throughout the country,
with the price of the men’s modelsin the
$250 1o $400 range. [30]

Circuit of transistor oscillator built into
watch. Output operates tuning fork via
drive coils. Very accurately oscillating
tuning fork, in turn, generates a signal
voltage that triggers the transistor cir-
cuit at the proper instants to keep the
fork oscillating. Operation is much the
same as a crystal oscillator with the high-
*Q" tuning fork taking the place of crystal.
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Courses in Radio and

Electronic Fundamentals -

TV Servicing - Color TV -
Electronics for
Automation -
Transistors

SEND FOR THIS FREE
64 PAGE BOOK TODAY!

Check Home Study!

RCA Institutes Home Study School
offers a complete program of inte-
grated courses for beginners and ad-
vanced students . . . all designed to
prepare you for a rewarding career
in the rapidly expanding world of
electronics. Practical work with your
very first lesson. And you get top
recognition as an RCA Institutes
graduate!

CANADIANS — take advantage of
these same RCA courses at no addi-
tional cost. No postage, no customs,
no delay. Send coupon to:
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HOME STUDY SCHOOL

RCA TRAINING CAN BE
THE SMARTEST INVEST-
MENT YOU EVER MAKE

With RCA Institutes Home Study training you
set your own pace in keeping with your own abil-
ity, finances and time. You get prime quality
equipment as a regular part of the course... and
you never have to take apart one piece to build
another. Perhaps most important, RCA’s liberal
Pay-As-You-Learn Plan is the most economical
home study method because you pay only for les-
sons as you order them ... one study group at a
time! If you drop out at any time, for any reason,
you do not owe RCA one penny! No other obliga-
tions! No monthly installment payments!
Licensed by New York State Education Depart-
ment.

RESIDENT SCHOOL

START YOUR CAREER
IN ELECTRONICS NOW
AT RCA INSTITUTES in
Los Angeles-NewYork City

Course

Qualifications

Length of
Course

Advanced Electronic
Technology (T-3)

High School grad, with
Algebra, Physics
or Science

Day 2Va yrs.
Eve. 634 yrs.

TV and General
Electronics (V-7)

2 yrs. High School,
with Algebra, Physics
or Science

Day 114 yrs.
Eve. 412 yrs,

Radio & TV
Servicing (V-3)

2 yrs. High School

Day 9 mos.
Eve. 214 yrs.

Transistors*

V-3 or equivalent

Eve. 3 mos.

Electronic
Drafting (V-9)*

2 yrs. High School,
with Algebra, Physics
or Science

Eve. 3 yrs.

Color TV

V-3 or equivalent

Day 3 mos.
Eve. 3 mos.

Audio-Hi Fidelity*

V-3 or equivalent

Eve. 3 mos.

Video Tape*

V-3 or equivalent

Eve. 3 mos.

Technical
Writing (v-10)

V-3 or equivalent

Eve. 3-18 mos.

Radio Telegraph
Operating (V-5)*

2 yrs. High School,
with Algebra, Physics
or Science

Day 9 mos.
Eve. 2V4 yrs.

Radio Code (V-4)*

8th Grade

Eve. as desired

Preparatory Math &
Physics (P-0)

1 yr. High Schoot

Day 3 mos.

Preparatory
Mathematics (P-OA)

1 yr. High School

Eve. 3 mos.

*Courses to be added to Los Angeles Curriculum

First Class
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ILLUSTRATED BOOK
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"SURPLUS RADIO CONVERSION MANUAL,"
William I. Orr, ed. Published by Editors
and Engineers Ltd., Summerland, Calif.
88 pages. Price $2.50. Soft cover.

This volume contains schematic dia-
grams and technical data on a number
of surplus transmitters, receivers, and
other units that are available and might
be of interest to amateurs and experi-
menters.

“TRANSISTORS — CIRCUITS AND SERVIC-
ING” by B. R. A. Bettridge. Published by
Trader Publishing Co. Ltd., London,
S.E. 1, England. 27 pages. Price 3s.4d.
Soft cover.

In simple, practical terms, this com-
pact British volume explains how tran-
sistors work, how they are used in radio
circuits, and the best methods to em-
ploy when serving equipment that uses
them. The treatment is almost entirely
descriptive, with a scrupulous avoidance
of mathematics. The technical level is
suited for anyone with a fair knowledge
of radio fundamentals

"ELECTRICITY: HOW IT WORKS” by Percy
Dunsheath. Published by Thomuas Y.
Crowell Co., New York. 248 pages. Price
$3.95.

Written by an eminent British engi-
neer, this book explains simply and
clearly the story of electrical energy.
It covers static electricity, magnetism,
current, generating electricity, trans-
former action, relation of light and heat,
communications, and some aspects of
the free electron. In addition to explana-
tions in everyday language, the author
includes some of the history of discov-
eries in e]ectrlcny

101 KEY TROUBLESHOOTING WAVEFORMS
FOR HORIZONTAL AFC-OSCILLATOR CIR-
CUITS” by Robert G. Middleton. Pub-
lished by Howard W. Sams & Co..
Indianapolis. 128 pages. Price $2.00. Soft
cover.

Here is another volume by one of
television’s most prolific technical writ-
ers. In this book, the author examines
abnormal waveform patterns, obtained
on an oscilloscope, to pin-point defects
in a TV receiver. The d.c. and peak-to-
peak voltage changes that are char-
acteristic of such waveforms are also
explained.

“SERVICING TRANSISTOR TV RECEIVERS”
by M. S. Kiver and C. R. Gray. Pub-
lished by Howurd W. Sams & Co.. In-
dianapolis. 269 pages. Price $4.50. Soft
cover.

This is a practical guide to the use
of transistors in modern TV receivers.
The first two chapters introduce tran-
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sistors and their basic circuits; the rest
of the book (eight chapters) discusses
TV circuits using transistors, how they
operate, and how to troubleshoot and
repair them.

"EXPERIMENTS IN INDUSTRIAL ELECTRON-
ICS” by Melvin Whitmer. Published by
Howard W. Sams & Co., Inc.. Indian-
apolis. 94 pages. Price $1.95. Soft cover.

Written to fill the gap between en- |
tertainment and industrial electronics, |
this book contains a series of do-it-
vourself construction projects for the
technician dealing with units that re-
semble commercial equipment used in
the field. Included are photoelectric
controls, timers, electronic heating cir-
cuits, measurement transducers, prox-
imity detectors, d.c. motor controls, and
servo qutems

"INSTALLING HI FI SYSTEMS” by Jeff Max-
kel & Jay Stanton. Published by Gerns-
buck Library. Inc.. New York. 224 pages.
Price $3.20. Soft cover.

Steps to take before starting a hi-fi
installation, to assure best results, are
explained and illustrated in this popu-
larly written volume. Of interest to both
the audio fan and the professional spe-
cialist, the hook discusses various types
of mono and stereo systems, with em-
phasis on the electrical, physical, anc
esthetic relationships between compo-
nents. Some material on setting up a
system to meet a person's specific needs
also is 1nc1uded

""VIDEO TAPE RECORDING” by Julian
Bernstein. Published by John F. Rider
Publisher, Inc., New York. 272 pages.
Price $8.95.

Readers professionally concerned
with this field will find this book ex-
tremely useful. It covers the theory and
circuitry of all existing video tape
equipment, and explains the advantages,
characteristics, and limitations of the
new medium. The text may be followed
readily by anyone with even a limited
technical bac}\gmund

“ANALYSIS AND DESIGN OF FEEDBACK
CONTROL SYSTEMS'' by George J. Thaler
and Robert G. Brown. Published by
McGraw-Hill Book Co., Inc., New York.
648 pages. Price $14.50.

Formerly entitled “Servomechanism
Analysis,” this book is a complete re-
vision of the earlier text. Both the
material and its presentation have been
brought up to date. Designed for a first
course in feedback control system
theory, the text is pitched on a senior-
graduate level, leaning heavily on ad-
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A modern manual for fast, *‘symptomatic’’
TV trouble analysis and servicing

—-tlij From beginning to end,
3 this big manual is designed
for daily use at the bench as
a complete easily understood
guide to practically any job
on any TV receiver. It's a
working guide—not a
“study’ book!

Just turn to the Index.

TAKES THE Look up the trouble symp-
toms exhibited by the TV

GUESSWORK you're working on. The
OUT OF HANDBOOK OF TV
TROUBLES then tells you

TV REPAIR! exactly what and where to

check. Outlines time-saving
short cuts. Explains puzzling
details. Eliminates guess-
work and useless testing.

Coversall causes
of practically

every TV re- More than 150 est pattern,
ceiver trouble  yave form and eircuit illus-
including:

trations help explain things
so clearly you can hardly

¢ BRIGHTNESS fail to understand.

TROUBLES
® CONTRAST LOOK! LISTEN!
TROUBLES . then follow this
* PICTURE easy guide !
DISTORIEON Almost regardless of set
o UNSATIS- make or moozdel, thi}i remarkk-
able new 302-page Handboo
FACTORY PICTURE helps you track down TV
DETAIL troubles from the ?]ymptoms
they produce in the set it-
ERCINCORIEARS selty— screen intermittently
IN PICTURE dark: “blooming’; abnormal

contrast in spols; ‘'snow’™;
poor detail; sync troubles;
sound troubles—and all the

e SYNCHRONIZA-
TION TROUBLES

o MISSING many others. Then il ex-

plains how to make needed

PICTURE adjustments or replace-
® SIZE AND nu;n;t T v

rinted in large type. Has

CENTERING sturdy, varnished covers for

TROUBLES ““on the job” use. The TV

* SOUND TROUBLE INDEX helps you

find what you want in a

TROUBLES jiffy. Throughout, it's the

ideal guide for beginners

SARIECEVISION and experienced servicemen

INTERFERENCE, alike! Try it for 10 days AT

ETC. OUR RISK.

PRACTICE 10 DAYS FREE!
_________________ 1
Dept. RN-120, HOLY, RINEHART and WINSTON, Inc. I
Technical Div., 383 Modison Ave.

New Yark 17, N. Y. |
Send new 302-page HANDROOK OF TV TROUBLES I

manual for o-day FREE trial, It 1 decite to heep

ook, 1 will then semid yvou 30 in full payiment. I

nat. 1 will return book postp

1 amd owe you nothing.

I

I

!

I

I SAVE: Send $7.50 with order and we pay I

I postage. Same 10.day return privilege with |

l money promptly refunded. l

: NAHIC. L <L I

| oAddrese . oo j

I I

| City, Zone, Stale. ..o Lo e I

I QUTSIDE U.S.A.—Price $8.00 cash only. 10-day l
return privilege with money refunded J



CARDWELL TRAZSMITTING VAR. COND.

Tape for Instrumentation

BRAND NEW CARTER DYNAMOTOR
.. $4.95

INPUT 5.9 VOLTS, OUTPUT 405 V.

tion, the tape is centered and lifted off
the surface of the guide by means of an

air film. Fig. 8 is a block diagram of a
systemr having separate air pressure

Dual Section 211 UUF per . . -

section. S700 Volts AC. . .. ... £ach $5.95 (Continued from puge 64)
i 34
£ SPECIAL MICROAMMETERS 3
t‘: LG A6 GEL GG T S (I G S {}3 sensing arrangements that continually
f{ MICROAMMETERS 4 INCH SQ. lg monitor tape tension and servo 1_he sup-
KZ; 50:0-50 Microamps; cach .. ... s6.95 ply and take-up motors accordingly to

! icroampe. each. . L. . - L .

s & | provide uniform tension under all modes
ASOTEJ_'&:& I?wﬂfufl'y"gl":gmfusi SZ of operation. One way of monitoring
EAGN . s oot $39.50 Iz tape tension is to sense the pressure he-

DYNAMOTOR SPECIALS g | hind the magnetic tape running over
AN it - PO AT 1327\’09'? # | an air-lubricated tape guide. In opera-
one Dynamotor. BRAND NEW. Ea..... ‘Ig

4
4
§

270 MA. SMALL SIZE. ..... .
NEW VACUUM CAPACITORS
50 MMF-5KV .95
25 MMF-10KV ... . 1. 225
EIMAC VC 12 MMF ea. $6.95
EIMAC VC 25 MMF-32KV. . ea. 7.95 }
EIMA VvC 50 MMF-JZKV ........ ea. 8.95 P
JENNINGS 100 MMF-20KV. . ........ ca. 12.95 3
JENNINGS JHC-150 MMF SDKV ...... ea. 24.95 5

POWER TRANSFORMER
Primary 110V. 60 cy.. Sec 445-0-445V.
Ma, 6.3V. « 6 Amps, SV. @ 3 Amp,
Fully shiclded
Primary 110V. 60 Cy. Scc,

385 o- 384V. @
V

.
w
©
e
S Gl

Ma., S V. @ _6 amps., 6. [y
7.5 Amps. 6.3V. @ 2.5 Amp! _Ea. $595 3
Write for quumnv prlces o
CHOKE—FULLY CASED Q
5 HENRY @ 200 Ma . .. 195 %
S HENRY @ 250 Ma.. . 2.25 &
4-12 HY (Swmgnng) [ . 3.95 =
10 HENR oo Mil. ........... . 3.00 \{}
4 HENRY 400 wnl - 395 M
12 HENRY 500 Mil . 895 &
4 HENRY 900 Mil .12.95
6 HENRY 600 Mil - - ... 8.95 3§
4 HENRY——1 @MP . . . . oo o omaee oo 13.95 7
_—
BRAND NEW OIL CONDENSERS g
2 MFB 600 YDC .50 4 MFD 2000 VDC 3,50
3 MFD 600 VDC .60 6 MFD 2000 VDG 4.95
4 MFD 600 VDU .75 8 MFD 2060 VDC 3.95 ¥
5 MFD 600 VhC .80 2 MFD 2500 VDC 2.50
6 MFD 600 VDC .85 1 MFD 000 VDC 1.85 3
8 MFD 600 VDG .95 2 MFD 3000 VDG 3.50
10 MFD oy VDO 1.19 1 MFD 4000 V'DC 3.25
12 MFD 600 VDC 1,50 2 MFD 4000 VDC 6.25 o
15 MFD 600 VDO 1,70 3 MED lll()() \l\( 8.95
3x8 (24 Nl D) 4 MFD i1 12,95
800 VDC..... 2.50 1 MFD )(um VDO 4,50 g
1 MFD 1000 b .50 2 MFD alrl)ly v l)b 8 50
2 MFD 1000 VIO .70 | 15 MF 50
4 MFD 1000 YDC 1.35 | .5 mF b
8 MFD 1000 VDG 1.85 1 MF Y
10 MFD 1000 VDU 2.50 2 MF g
12 MFD 1000 VDG 2.95 2 MF R
15 MFD 1000 VDC 3.50 1 MF Y
1 MFED 1200 Vi ;48 2 MF {;
1 MFD 1500 V¢ %75 1 MF A
2 MFD 1500 VI 1.10 .5 MF X
4 MFD 1500 VDC 1.98 1 MF g
8 MFD 1500 V1IC 2.95 10 MF s
1 MFD 2000 VDC 20 MF N
2 MFD 2000 VOC 1. 50 8 MF b
B
4
RELAYS i
WARD LEONARD Heavy duty relay coil M
220V 60Cy., 3 phase, 5 HP. l?‘
3 Pole ST, 25 Amp contacts. ... .... 6 9 i
SIGMA SENSITIVE 5F Relay HS 800 Ohm coil Y

SPDT, Operates on as little as 2.5V, Ideal $2 49 s
Burglar Alarms, Transistor (:on(rol (3
GUARDIAN 110V AC. 2 Pole Single Throw sz o
(1 N.O. & 1 N.C.) Repl. BC-610....... b
Potter-Brumfield $MSLS 5000 ohm, sz 25 g
4 Ma. Sens. . ................-. ]
Hermetically Sealed Relay Coil 110V AC s1 50 b
60 cy SPDT Contacts 8 Amps. . ..... ea. . g
6 Voit DC DPDT H.S. ..... ea. 99¢
12 Volt DPDT DC Refay......... ea 31l35 g
SIGMA type 22RJC 8, 000 ohm
SPDT, small sealed refay. ... ........ $2.49 j
Sealed Relay. SPDT, 6000 ohm s1 95 B
............................. . o
G E Relay control, conuml 8000 ohm
relay, sensitivity 2 m 10 for $9.2%, ea. s1 11 0 R
SIGVA SF—16,000 ohm SPOT, operates 71
on 500 Microamperes or less. ... ... 33195 5
PANEL METERS g
STANDARD BRANDS 3” METERS ig
12" METERS §
0«1 Mi1 ........ 9 100-0-100 Micro Amps
0-100 Micro ..... 3.95 BC ... 5.95 -
zn METERS 0-1 Mil DC Y

0-10 Mils DC. . ... 3.95
0-500 V. DC..... 3.98
0-15 Amps RF. ...
0-50 Micro Amps 6.95
0-15 Volts AC. .. .3.95
REED Freq. Meter

18.36 Volits DC. . . —110V. AC, 57-

0-150 V. AC..... 3.49 63 ¢cy......... 9.95

MISCELLANEOUS SPECIALS
EIMAC TRANS. TUBE-450 TL 8rand Ncw $

0-1 3
XOO 0-100 Micro. .
0-50 Micro (0-S
scale) ........ 4.95
0-10 Amps DC ,..2.
0-20 Volits DC. ..

w
)
m
k-]
&
5
3

i
£

’é
E

>
*x
5
am
27

4
n
o

3-12 MWMF Enie Ceramic Trimmers. ........
CUTLER-HAMMER TOGGLE SWITCH
SPDT (5T42D) 4 for $1.00...........
WILLARD STORAGE CELL—ZV 28 Amp sz 50
hrs. Clear plastic case. Shipped dry.

Write for guantity prices on all speclnl items

SAll merchandise sold on a 10 day money back guarantee
M:n Order $3.00-259, with Order—F.0.B. New Vork

PEAK

:ELECTRONICS COMPANYY
66 W. Broadway, New York 7, N. Y., W0-2-23703
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tension sensing for both supply and
take-up motors.

Serro Specd Control. Except for ap-
plications requiring synchronization of
magnetic tape-recorded sound tracks
with motion pictures, audio recorders
are completely satisfactory if they pro-
vide *£0.27; long-term timing accuracy.
This is quite good enough for split-sec-
ond radio broadcast scheduling but such
accuracies are often unsatisfactory in
many instrumentation applications.
Moreover, tape stretch or slippage and
recorded speed errors must often be
compensated [or upon playbhack. Figs. 9
and 10 are block diagrams of typical re-
cord and reproduce servo systems, re-
spectively. During recording, a reference
frequency is recorded on the tape and
every effort is made to insure uniform
speed by powering the synchronous cap-
stan drive motor from an amplified {re-
quency standard. Upon playback, this
reproduced reference frequency is com-
pared in phase with a suitable reference
and the error used to correct the speed
of the capstan motor. Time displace-
ment errors of less than =0.25 millisec-
ond at a tape speed of 60 ips are ob-
tained with such systems.

These, then. are the principal areas
of variation in magnetic tape recorders.
While the art was evolving, it was the
usual practice for tape equipment man-

ufacturers to custom design and pro-
duce a succession of special recorders
for a particular application. While sim-
pler from a service and maintenance
standpoint, this limited the machine to
certain performance capabilities and
made it difficult to adapt to different
recording procedures or system expan-
sion. Today. general-purpose laboratory
recorders are available which can
handle not only different recording
methods and tape speeds. but can be
adapted to later system expansion. An

understanding of the differences is,
therefore. becoming of increasing im-
portance.

Industrial Uses

Few devices have been accepted as
readily as the tape recorder which. in
twelve vears, has spread in all directions
until now it is a basic tool for advanced
scientific activities, contributing heavily
{0 research and military programs, mis-
sile development, satellite tracking, and
related instrumentation laboratory pro-
cedures.

In industrial plants, it is being used
for both machine-tool and process con-
trol:

Machine-tool control: For most ma-
chine-tool applications, the signal on the
tape is derived from the output of a
machine under the control of a skilled
operator actually making the part.

On playback, the recording will then
be able to recreate the original move-
ments of the machine tool and turn out
a duplicate of the original part. A more
advanced approach is the use of a com-
puter to prepare the tape without the
machinist performing the original oper-
ation. Starting with a blueprint, it is
possible to extract sufficient information
defining the surfaces of the contours to
be generated. This information can be
fed into a computer. The computer can
translate this information into the cor-
rect electrical signals which will then
control the various motions of the ma-
chine tool and generate the part. It is

CONTROL-TRACK CONTROL TRACK SIGNAL
OSCILLATOR' WODULATED AT 60 CPS
MODULATOR
CoNTROLTRACK
GENERATOR l Ermien
OF TW
£u caRmiEs 8hndis i .
RECORD awr. I Fig. 9. Over.all sim-
cgro plified system block
diagram illustrating
EREQUENCT capstas a typical record servo
STANDARD RO POWER DRIVE system. Refer to text.
RENCE AMPLIFIER VOLTAGE
TAPE
TRANSPORT
o e
RN Racn oLeapialg,
s NG
i mos
| | SotfRet
| CONTROL-TRACK ||
! QEMODULATOR £an0n SOMLSIC®
Al eg
u..nm.m.] T Fig. 10. Simplified
ARy VOLTAGE-
FW CARRIER 138 1w N
FORRED [ ohnow i CONTROLLED rOWER system block diagram
R . .
commasE ol ST Bl ameuker showing a typical re-
e | Sscnaron produce servo system.
FREQUENCY [ |
STANDARD
TAPE
TRANSPORT
s
G
-

wouTant
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this output-signal information which
can be recorded on a multi-track mag-
netic tape and re-used as many times
as desired to turn out quantities of the
part.

Process control: Electrical signals
from magnetic tape can operate valves,
pressure controls, motors, speed con-
trols, or any other desired mechanical
or electrical responses. In this way, tape
signals in a process sequence can repeat
any pattern of temperatures, pressures,
agitations, timed feeding of ingredients.
ete., that will achieve a successful result.
Thus, in chemical, metallurgical, manu-
facturing. and similar fields, it is pos-
sible to provide precise control over
timing and perfect synchronization ol
all variables,

Magnetic tape memory can also be
used to make a delayed correction in
flowing or cyeling processes. It can pick
up a measurement at one point—be
timed exactly with the steady process
flow or cycle—then apply a correction
at another point some definite time in-
terval later in the process.

Future Applications

Despite its demonstrated history of
dependable and economical performance
as a memory device, tape is still a rad-
ically new storage concept in some in-
dustrial areas—and the first magnetic
tape recorder that is purchased by an
industrial plant should be planned for- -
and cared for—properly. A tape-con-
trolled machine is more than just an-
other piece of equipment. It can hit a
plant with a heavy impact—but it has
been proven that this impact can push
the plant ahead. For, wherever high in-
formation capacity, high orders of ac-
curacy, and storage and reproduction of
many simultanecus variables are re-
quired, magnetic tape offers distinct
advantages. Punched cards and punched
paper tape cannot approach the speed
of magnetic tape in transfer of informa-
tion; magnetic core memories and elec-
tron tube storage or display devices,
while faster in transfer than magnetic
tape, canno! approach the storage ca-
pacity of magnetic tape on any economic
basis by several orders of magnitude.
The future is sure to hold an increasing
use of automatic machine tools, con-
trols, and processes—with magnetic
tape actively involved in such progress.

130]

“Yes, Dear, he's doing it all wrong, but
just try to enjoy the movie!”

December, 1960

RADIO HANDBOOK
-gives comprehensive, up-to-the-minute data
for designing and building radio equipment

Extensive theory—:he Radio Hand- Latest construction data—broadest
hook covers practically every phase  coverage in the field. You get com-
of radio theory, in simplified, casy- plete original information on how to
to-grasp lorm. build and operate advanced high
performance  equipment. Plans in-
Latest design data— all original clude details on attractive styling.
material—enables vou to design any All data clearly indexed. 800 pages
standard type of transmitting and —all cditorial — with hard cover.
receiving equipment, from medium The largest RADIO HANDBOOK
to ultra-high frequencies. ever published.
at your dealer, plus any tax $ 7. 50
Bur from your favorite distributor at ST.50, 0r add 1077 on direct orders to:

EDITORS and ENGINEERS, Ltd.
Summerland 5, California

Bookstores: Order from Baker & Taylor Co., Hillside, N.J.

Lag-55 Audio Generator Sine Square

A multi-purpose generator for meas-
urements on audio equipment-amplifiers,

speakers, networks. Three waveforms:
sine, square and complex for all types of
measurements including response, distor-
tion, transient and I-M distortion checks.
Full range is from 20 to 200,000 cps, out-
put 5 volts with minimum amplitude vari-
ation throughout whole range.

OHMATSU ELECTRIC CO. LTD.

8Z0 Tsunashima-Cho, Kohoku-Ku
Yokohama, Japan.
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COLUMBIA HAS MOVED!

NOW! One of the largest combination retail
store-warehouses on the coast! At one ad-
dress—under one roof you get the biggest
selection of electronics—at greatest sav-

ings. Send in for FREE Bargain Builetin!
BC-603 RECEIVER

0.27 Me. Tuncable. Buili-im speaker.
frol. Reconditioned, dike new. only .
E,

110 VAC POWEHR SUPPLY: fur ahove. NSew. .
12 V. DYNAMOTOR: for abuie. Br and new.
- I 5 ion 1o aliove,
Moo 1 '. 1 4.95
N Spedcit -
FILTER CHOKE: & henry, o 55
3 in. e B

hl[uulch COon-
.%$14.95

insuli 1ion., ew
1

20 W MOBUCATION XFMR.
ohms to 6.000 C.T. Actually

e
ot audio! SW. LU tor only $7. 95

PACH only

APR.I & APR-4 TUNING UNITS 1

llln{

TN.IS APR 4 ‘IT.’ 220U M. LtIIllIl

TCS 12V DYNAMOTOR

Output: 440 V. @ 200 MA, B and new., ONLY $4.95

TWO TERRIFIC HEADSETS!
. Low imp. 300 Ohms.

EACH

it T imp.
NOEW Lo we et $5.95

MICROPHONE MAGIC!
T-17 CARBON MIKE: Excelient cond.. .. ... $3.95
PRS-3 MINE DETECTOR

Laght Weigh e sensitive thm

5-33:
BOO Ohts.

Latest model.
s models,
ath sase

Waterpy mu.

110 V.
eapbitiznn .

E
(nln])lllL
] S I P $3
RA-94 AC POWER SUPPLY
Far super-Pro Recenver. N sg 95
............... .
BC-669 TRANSM TTER-RECEIVER
l‘lu( IUHU 1450 ke. 73 W. AM  Transnittev, [
Ted, e ~ul clnnels on both xmtr.
qu l\(‘\ SfTa Ala we as VFO control, F.B. for ma-
rine or hiam us it ~Jieik ull \l‘ of con-
uul\ nn hnm nnul owe ot ent 12 V.
b 100 A {01 .')4)0 V. o
E MA for X 1. designed by H
I S, et P 889,50
-1 Tawe ve.
T1O NV, ENeels woe e s e $49.95
CIEn (oumclmg Cable: for ahove. Excel. 3.50
%

EE-8 FIELD TELEPHONE
s 2.conductor
A charm o

$12.50

10 miles with use of

Operates upto
1

Warhs like
cellent.

h\ RCAL

—'1:

Lunuull

lo ln\llIl in 1 \I)(

$19 95

e \
i lnlm\

sst To I.l 115 vour needs?!

Il ll\ of b

CITIZENS BAND SPECIALS!

Govt. re-

BC-620 TRANSCEIVER: With \IDIIL tubes.
v

$19.95
$7.95

VRC.2 FM TRANSMITTER-RECEIVER COMBO!

(KH\(IIIIUII(lI Il\(‘Iu«l(\ 6 oor 12 |lln\||
Ci s Banderl Freq.:

i ONLY .

1 '\T(‘ [RIEEN

DM 35 DYNAMOTOR: 12 V. ouiput 123 V.

205 MAL Brand new w /spare biashes. .

Consists v

30-30 Me. [t 6 Voll IIT\IIII!\IHIT

L]
i) . »
I)oth [3) ik X ot T l'
to Mot i J ML
C., A ]l“ COMBA ANV, 4y e e
R-625 MINE DEIECTOR BAREAIN
luc'lte lln( hithlen pipe, metal, treasure! s
Uine for purts' With ease. Excelle
i
i
L

ART-13 XWMTR: Wode

Me. Execllont. Only. ...

ARC-5 VHF & UNF EQUIPMENT SPECIALS‘
I

R-28 /ARC-5 RECEIVER: 100-156 Mc
contralied.  Iix

chanpels,  Crastal
caud, Only
RC-5 TRANSMITTER

Name freqg.,

T-23 /Al
10 above
(()IlI)nlIilI

R-23 /ARC-S RECEIVER:
cuollent,

R- 25 /ARC-5 REC

Thix ‘\I lE‘R;

L 4.95
.95
.95
<95
.95
.95
.95
.95

"T'T"'T'

-22
lLII ...........
mD-7 ARC 5 MODULATO
above  Transmitters. -
ain M onlyv. Lo .95

BC-375 100 W. TRANSMITTER

as well as export marmne

tdeal for domestic use.
and mobile! Freq.r 200-12,500 ke, with |)|lv|’u[
Tuning unit.  CW o AMCW. Like new 14
ComlaGion. CRIF. et e s .
ABOVE, hut in good condition, ..
PE-73 DYNAMOTOR FOR ABOV
v OO0 mits. W

Tnput v z
thiiput. hlunn;: lnu

Fxeel, ecomd.. $7.95. Good cond.
IBC 3]06 ANTENNA TUNER for above
e .
TUNING UNITS TD COVER ABOVE FREQS: TU-5
T8, -9, TU-10.

i

i h
BC 191 TRANSMITTER

ove BC-375 but uses 12 VHC
or 114 ¢ power supply. Excellent. 314 95

\

BD-77 12 V. POWER SUPPLY: for BC-191.  New,
] AER A0 oot Slan AR ne 06006600 $12.95
ATl orders FOB Los Angeles. 2595 deposit re-
auiced Al items subject to prior_sale. NOTE
NIMUM ORDER $3.00. WRITE

ELECTRONI cs
4365 WEST PICO BLVD.
LOS ANGELES 19, CALIF.

Columbia

Mac’s Service Shop
(Continued from puye 60)

separate locations. About one-third of
these are in school systems of less than
2000 pupils which, for the most part,
are too small to provide satisfactory
education under present conditions.
Now through MPATI children in these
small schools can be taught by the best
teachers in the nation.”

“You're pretty steamed about this

thing, aren’'t you?” Mac asked quizzi-
cally.
“yes, I am,” Barney admitted. “As

you know, I'd have gone to college if
Dad had lived; and I've never got over
wantling more education. What you've
taught me about electronics has helped
a lot, but I'd still like to know more
about math and science. I'm hoping that
when these courses are being telecast,
I can sort of keep an eye on the screen
while I'm working here at the bench
and maybe pick up some things that will
help.”

“That will be fine with me,” Mac said
quickly; “and I'll watch along with you.
Maybe it's still not too late for an old
dog to learn a new trick or two. But
how about reception of these programs?
Does the MPATI take care of that,
too?”

“Only to the extent of offering ad-
vice. Each palt1c1pdtmg school is to in-
stall its own receciving equipment.
MPATI suggest that 20 to 30 students
be permitted to watch one receiver. This
receiver, which should have at least a
21" screen, should be mounted so that
the center of the screen is 512 feet from
the floor on a stand of aluminum tubing.
If necessary, the stand can be on rollers.
It is suggested the receiver be of good
quality and be pur chased from a rep-
utable firm. I was interested to read the
statement that such a receiver could be
expected to give good service for at
least 3 to 5 years or more with regular
maintenance.”

“How about antennas,
systems, and so on?”

“The cost of the antenna goes up as
the distance from the plane increases.
For example, the cost of an installed

distribution

antenna up to 30 miles from the plane
is estimated at $50-$100: from 50-100
miles, $100-$200; from 100-150 miles.
$200-$1000. A very small school might
get by with separate antennas attached
directly to separate receivers; but it
would be more economical for a larger
school to employ a single antenna work-
ing into u.h.f.-to-v.h.f. converters, then
into amplifiers, and through a distribu-
tion system to the sets in the classrooms.
An advantage of the latter system is
that it lends itself very handily to the
use of closed-circuit TV at some later
date.”

“I see you've been thinking about this
thing as a source of future business as
well as a possible answer to the problem
of how to get better education without
imposing confiscatory taxes.”

“I plead guilty. This whole project is
a sort of pilot program. If it works out
as well as expected, it may reveal a real
break-through in providing better edu-
cation at lower cost. In that cvent, a
few planes flying in the stratosphere
will soon be blanketing the entire
United States with first-class instruc-
tion. Evening courses could be provided
for people not able to attend college
and for advanced students. The possi-
bilities are breath-takingly exciting.

“But looking at the program from the
point of view of a hard-headed TV tech-
nician is almost as awe-inspiring. This
might easily be the beginning of a w hole
new source of lucrative business. Those
antennas must be erected; the head-end
equipment of converters and amplifiers
must be installed and maintained; dis-
tribution systems must be laid out; and
the receivers must be sold, installed, and
maintained. When you think of all the
schools in the country, plus the private
individuals who will want to watch the
telecasts. this adds up to a staggering
amount of business. We're mighty lucky
to be sitting right here on the ground
floor of the experiment, and I certainly
intend to keep my eyves on it, both to
learn more math and perhaps to get
more business for us.”

“That's my boy!  Mac said fondly.
“I'm with vou one hundred per-cent on
hoth counts, although I must admit the
whole thing sounds like a lot ol pi in
the sky to me!” [30}

SIMPLE LOUDNESS CONTROL
By GEORGE D. CURTIS

HE increasing popularity of I)()II)

stereo and mono phonographs lias in-
dicated the need for an inexpensive lond-
ness  control. Thix is easily obtained
with ceramic and crystal cartridges by
taking advantage of the fact that their
bass response inereases with load.

A high-resistance pot, R., is used at the
input, ((mnc(led as shown in the dia-
gram, to increase input impedance as
londness is reduced. Most present car-
tridges are equalized for the RIAA curve
when loaded with from .5 to 2 megohms,
The vahie of Ri is chosen to be much
areater than the manufacturer’s recom-
m(-n(lod load and will commonly be 2 to
10 megolmu.

R. is chosen to provide a flat response
load at high Ioudness levels and will aver-
age 1 1o 1.5 megohms. R can alzo be

made variable so that it can be used as
a level-set control.

A capacitor adds treble boost ¢ called for
in the Fleteher-Munson curves. Itis I\pl-

cally 17 upf., but is often omitted since
treble boost is considered nnnecessary by
many.

Values the author used with a Sono-
tome 3TS cartridge are shown in the
diagram. 130}
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S reported elsewhere in this issue, the

New York Hi-Fi Show was early this
year hence a chance to bring you a re-
port in time for your Christmas shop-
ping. What is new in the tape world?
Not too much, really.

As with a great deal of other hi-fi
gear, this is more a time of revision and
refinement rather than innovation. Oh.
there were several new models, but they
didn’t include anything startling. One
thing seems to have been accepted and
was sort of the dominant theme among
the tape machine manufacturers and
that was that the reel-to-reel, four-
track concept is now solidly entrenched.
For the time being at least, the tape
cartridges are in eclipse. This is all to
the good at present, resulting in quite a
show of strength from the manufac-
turers who have been emboldened to
bring out more tape machine models
than in the last three years.

Awmerican Concertone brought out a
unit that will have a lot of appeal for
the more professionally inclined home
recordist. It features special purposes
and, most important, accepts the 1015-
inch reels. Amper was showing many
new versions of its big “packaged”
stereo tape systems but of more prac-
tical news to the recordist is that the
Model 960 has been reduced in price
by some $125.00. For the really serious
tape hobbyist, Ampex has brought out
what is essentially its older 351-2 sterco
recorder, but in order to save space and
also knock down the price, the dual
electronics have now been integrated
and combined on one chassis, Thus a
professional quality recorder can be
contained in just two cases.

Bogen-Presto was demonstrating its
big unit which appears to have under-
gone some face-lifting and received
some mechanical and electrical refine-
ments. Crown International has slowly
been gaining stature and size in the tape
recorder field and showed its excellent
“Crown Prince” model, which at the
price and for its professional features
should beget many sales. For the re-
cordist who wants a really long-playing
unit, Croiwn is prepared to offer a ma-
chine which can handle 14-inch reels!
Norelco has a four-track stereo record
version of its popular Dutch-made ma-
chine, which was attractively styled.
Roberts Electronics showed an im-
proved version of its stereo unit which
was introduced last year. The firm has
also ventured into the field of complete
sterco tape consoles.

The Sony people evoked a lot of in-
terest with the new Jower prices on
some of their previous models and the
promised introduction of a completely
transistorized recorder. I understand
there was a prototype about, but I
didn't get to see it and, in any case,
production is supposed to be some time
off yet.

Tundberg is coming along at a great
rate and is now in the console business
too. These Norwegian-made recorders
have built up a fine reputation over the
past three years and with the refine-
ments incorporated in the current mod-
els should do well in sales. Te¢lectro-

December, 1960

und on Tape

By BERT WHYTE

Sonic. which has done a great deal of
tape machine manufacturing for the
government, had a number of attrac-
tive new tape decks which can run di-
rectly into tape-head inputs of preamps
so equipped, as well as complete tape
units with integral preamps.

All of the raw tape companies were
there—including Awudio Devices and
Reeres Sounderaft—nothing much new
except reduced prices on some Mylar-
base material and a big exhibit of pre-
recorded, four-track tapes from Adm-
peres UST subsidiary. To many folks'
dismay, several of the low-priced
condenser mikes which were supposed
to appear, are still in the dream stage.

So that was about it—a firming up of
reel-to-reel four-track business, but no
sensational disclosures. However, it was
worth noting that many people in the
business feel that this is going to be a
banner year for tape and, cartridge or
no cartridge, this will be remembered
as the year in which tape was, for once
and for all, established as an impor-
tant musical medium.

BERLIOZ

SYMPHONIE FANTASTIQUE
Paris Conservatoire Orchestra conducted
by Ataulfo Argenta. London Stereo
LCL80012. Price $7.95,

This is the by-now-famous perform-
ance by the late Argenta. It is not the
“Fantastique’ preferred by most, but
it is certainly a new view of the score
as taken at very fast tempi. The drive
and vigor here is terrific and almost
exhausting in the final movements,

Argenta has the advantage of very
good sound here, clean for the most
part, except in the last moments when
some overload can be detected. All the
stereo attributes are evident . . . good
direction, nice center fill, well propor-
tioned depth, and good acoustics.

Hi-fi addicts can have a ball with the
tympani and cymbals and bell in the
last movements . . . they are played
lustily and with abandon.

BASIE/ECKSTINE, INC.

Count Basie and Billie Eckstine. Ronlette
Stereo RT(C507, Priee 87.95.

If you like these performers, you'll
get a boot out of this recording. If you
don't, stay away as there is a lot of
each on this tape.

My own feeling is that Basie and Eck-
stine make a fine combo and do a very
respectable job on all of the numbers
but that it isn't the sort of thing you
can listen to, tune after tune.

Billy is great in things like “Stormy
Monday Blues” and ‘“Jelly Jelly” and
others in the album and he gets appro-
priate and sympathetic accompaniment
from the Count. The sound, in general,
is good, with Eckstine occupying center
fill and with directivity a bit overdone
on the orchestra. My only quibble is the
occasional overload encountered when
Billie gets too far inside the mike.

LALO

SYMPHONIE ESPAGNOLE
Ruggiero Rieei, violinist, with L’Orclhes-
tre de la Suisse Romande conducted by
Ernest Anscermet,

SIBELIUS
CONCERTO FOR VIOLIN
AND ORCHESTRA
Ruggiero Ricei, violinist, with London
Symphony Orchestra conducted by Qivin
Fjelstad. London Stereo “Twin-Iak™
LCK380016. Price $11.95,

Two of the staples of the violin rep-
ertoire are neatly paired here and
played, if not definitively by Ricci, at
least with a respect for the score, a
smooth polished technique, and a good
measure of fire and spirit.

The comparison between the two or-
chestras is interesting, by the way, the
superior London woodwinds nodding in
respect to the richer strings of the
Suisse Romande. The sound in both re-
cordings is quite good, with the engi-
necring in the Lalo a little better than
in the Sibelius. Stereo depth is readily
apparent in bhoth, as well as a good
show of directivity.

The Ricci tone sounds much the same
in both except that he is closer miked
in the Lalo and thus gains a bit more
presence, Both recordings could have
been a shade more detailed for my taste.
as in some of the twuttis things get a
little lost.

BRUCKNER

SYMPHONY #7
Orchestra of the Sudwest
Baden, conducted by Hans
SMS Stereo S11. Price $8.95.

Bruckner is not for everyone, but if
you like his music vou will find this
monumental symphony gets a superb
performance from a great Bruckner
man, Hans Rosbaud.

Unfortunately, the orchestra is not up
to the standards Rosbaud wants and
the sound is dullish, compressed—not
acoustically but in dynamic compass—
and the tape hiss is too high. Too bad
there isn’t some way of correcting this
deficiency. [30]
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Full Color Giant Fold-Out
Charts Still Available!

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

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

3. Color Codes Chart: Gives You coding for cupucitors. resistors, trans-
formers. resistance control tapers—all in easy-to-use form.

-

. Bass-Reflex Design Charts: Complete data on building own bass-reflex
enclosures for any speaker. including ducted-port enclosures.

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

ALSO AVAILABLE:
Reprint of :

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

IMPORTANT: ORDER BY NUMBER! OUR SUPPLY OIF ALL GATEFOLDS
AND REPRINTS IS LIMITED. OFFERED ONLY ON A FIRST COME,
FIRST SERVED BASIS.

Send 15¢ per selection to

ELECTRONICS WORLD. Dept. N 12600
Box 378, Church Street Station New York 8. New York

i HOLIDAY SPECIALS!!!

Auto Transformer In: 230 V. @ 60 CPS, Out: 80
to 125 V. by means of 9 taps 5 Volts apart.
2.25 KVA. 1600 volt insulation, New, in orig.
BOX. vt e $15.00
BRAND NEW FACTORY STOCK, WESTINGHOUSE
RUNNING TIME METER. 120 V. @ 60 CPS. Up to
99 ,999.9 runaing hours, 3” square, Brand new.
Latest production. 3¥2” deep behind panel, in-
cluding terminals. 1 Ib. Jobber boxed. $20.02
each. 204 @ ............... $19.24 each.
50 Amp. Transformer. Pri: 115 VAC @ 60 CPS.
Sec: 24 VAC @ 50 Amps. (CT on Sec. @ 12 V.
Open frame construction ............ $29.00
High Current Choke (to match above xfmr).
001 Hy, 50 Amps. ..o $24.00
Acme Luminous Tube & 'Scope Xfmr Pri: 115 V.
60 CPS. Sec: 2000 V. @ 18 Ma........ $2.50
Teletype Paper. Perfection 3 copy—8Y2” Wide.
Standard Yellow color. ........... $1.00 Roll
Modulation Transformer. 850 Watts Audio. Made
by Chi. Xfmr. Pri: 10,000 Ohms. Sec: 3750 and
7500 Ohms. Brand new Orig. wood box. 63 Ibs.
$44.00

Modulation Xfmr. 2500 Watts max. audio. Pri.
impedance: 12 K Ohms. Sec. Imp: 7500/5000
Ohms. New in orig. Kenyon wood box. $75.00
G.E. Selenium Rectifier 1450 V. @ 100 Ma.
15 Wave. Pair will deliver approx. 1400 V. @
75¢

Only from famous COYNE do vou get this
modern up-to-the minute TV Home Training.
Fasv to follow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHF and COLOR TV. Personal guid-
ance by Coyne Staff. Practical Job Guides to
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —part time or full time. COSTS
MUCH LESS—pay only for training—no costly
“put together kits.”

SEND COUPON FOR FREE BOOK

200 Ma. in full Wave circuit. ...........
Famous W2EWL SSB Miniature Transformer.

SEND COUPON BELOW for Free Rook New in orig. cartons.............. 95¢ each
and full details including FASY PAY- (3 for $2.50 10 for $7.50)

MENT PLAN. NO COST OR OBLIGA- | Mg/ 2 Hy. @ 130 Ma. FTR Miniature Choke. Herm.

TION—NO SALESMAN WILL CALL. lauseres * sld. 2%” x 1Ve" x 17, .. ... ... nnon 40¢

T 1% & 2 Meter Xmtr. Using 6360 final. Only

33 1B, i $15.00

Wonderful Gift .. . Beautiful framed raised re-
tief maps of the World or USA. In color! Decora-
tive, accurate, educational. 282" x 1812”7
$9.95. 26” x 417 $24.95, 42” x 63~ $49.95,

B.W. COOKE, Jr. FOUNDED 1699
Pres.

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT
1501 W. Congress Pkwy. Dept. 90-H6, Chicago 7, JlI.

?MMMMMMNMMMMM

d

i COYNE Television Home Training Div. i Write for New Winter catalog. Chock
New Coyne Building, Dept. 90-H6 full of specials on TUBES, EQUIPMENT.

| 1501 W, Congress Pkwy.. Chicago 7. T11. | CQMPONENTS..FUH of values & savings

] Send FREE BOOK and details of your Television | to industry, Servicemen & Experimenters.

| Home Training offer. | BARRY ELECTRONICS WISHES YOU ALL

| Name | SINCERE HOLIDAY GREETINGS . ..

I Address I BARRY ELE(TRONI(S CORP.

I . . I e 512E Broadway, NYC 12, N. Y. Walker 5-7000
WO e — | s s sy v s aan pax greopsd

Vertical Test Transformer

(Continued from puye 52)

transformer as used in the particular
circuit can be read from the graph.

Thevre is more than one way of find-
ing out whether this value is satisfac-
tory. The simplest is by relerring to
standard reference material. The set
manulacturer’s part number for the
original unit can be found in the secrv-
ice data. A good TV transformer re-
placement guide will give the turns
ratio, primary impedance, and d.c. cur-
rent rating for the recommended re-
placement.

Actually, impedance matching is sel-
dom a problem. To begin with, most
setls are designed so that there is a wide
allowable tolerance in this respect.
Thus an approximate rather than an
exact match should be satisfactory to
begin with. In addition, no harm will
be done if the primary impedance is
higher than that ol the original trans-
former: a problem may exist only when
the impedance of the replacement is
too low. As a result, this is the way
things work out in practice: when the
primaries of the VO-109 are connected
in series, impedance has always heen
satislactory. With parallel primaries,
there are a few cases where impedance
will be too low.

Aside from the circuit check by sub-
stitution, the multi-ratio unit comes in
handy when it has already been decided
that the original transformer is delec-
tive but there is insufficient data for
determining the exact replacement.
This will not be true with most sets,
but there are some private-label brands,
discontinued brands, or older models on
which adequate data is not available.
Experimentation with the universal
unit in the circuit can reveal the char-
acteristies that must be known, Where
the characteristics are known but a
standard replacement is not available,
the VO-109 can do the job itself.

A similar problem can occur cven
when the data on the original is com-
pletely accessible. Some TV setls are
designed to minimum standards. In the
vertical circuit, this means that full
deflection may be obtainable when the
receiver is brand new or under ideal
operatling conditions. However, as com-
ponents age or when low line voltage
is encountered, it may be impossible
to get full picture height no matter how
one adjusts the vertical controls. This
may be due to the cumulative effect of
slicht changes in several circuit com-
ponents, none ol which can be consid-
cred as truly delective. Thus a restora-
tion of full deflection could be achieved,
not by replacing one component. but
by wholesale changes. The most sensi-
ble solution may be a transformer with
a different turns ratio that will make
adjustment [or proper deflection less
critical. The VO-109 can be used in
such cases 1o decide on the require-
menis for the replacement, or to act
as a flexible replacement in a circuit

that may require future change. [30]
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LAFAYETTE'S [l=cd
1961 CATALOG HE S
324 GIANT SIZED PAGES

The Complete Catalog Featuring
“The Best Buys In The Business’’

¥

)

N QL

& Stereophonic Hi-Fi Equipment /
Public Address Syslems 2
Tape Recorders :

5 Radio and TV Tubes and Parts

T \citizen Band Equipment

T3 ) -Amateur.Equipment ,
{37 Industrial Supplies B

Send for Lafayette’s FREE«Catalog—the most complete, up-
to-the-minute electronicxsupplyacatalogicrammed full of every-

thing in electronics at our customary down-to-earth money-
saving prices. our 4 t Year

CONTAINS HUNDREDS OF-EXCLUSIVE LAFAYETTE !TEMS NOT“AVAILABLE

IN ANY OTHER CATALOG OR FROM ANY OTHER SOURCE—SEND FOR :
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5 Lafayette Radio Electronics Corp.

DJept. RL-6, P.0. Box 190
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Mail the coupon today for your
FREE copy of Lafayette Radio’s
1961 catalog.
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NEW! LAFAYETTE HE-15A
2.WAY SUPERHET

LAFAYETTE “EXPLOR-AIR" 4-BAND RECEIVER KIT

e Complete Shortwave and Standard Broadcast Coverage
e Complete Bandswitching from Front Panel
e Built-in 4” PM Loudspeaker

Complete 4 band coverage of broad-
cast stations, international broad.
cast bands, amateur, maritime, flre
and police services . , . even satel-
lites! Big 4 speaker with sensi-
tive clrcuit for all the power you
want. One front panel knob does all
the bandswitching. All controls on
front panel. Complete with all
parts, detailed step-by-step instruc-
tion book . . . everything you need.

19-9 Size: 10x7x5”. Shpg. wi., 5 lbs.
KT-135 Less cabinet .. Net 19.95
ML-150 Leatherette covered wood cabinet . .. Net 2,78

LAFAYETTE 20-IN-1 TRANSISTOR
EXPERIMENTERS KIT

o For Beginners and Advanced Experimenters
4 ® Fun to Build—Educational Too!
® 20 Projects in All

It's easy to build these 20 projects—
rain alarm, burglar alarm, timer, solar
radio, metronome, etc. Each project has
step-by-step instructions, plctorial wir-
ing diagrams and schematic diagrams.
Kit is complete with perforated mount.
ing board, 2 transistors, 1 diode, ear-
phone, light sensitive plate, etc. plus
28 page booklet. Less batteries and
tools. Shpg. wt., 6 Ibs.

o
18.95

K1:173 Complete Kit
BA-155
BA-270 22Y2 volt battery for projects ... ...

Net 18.95
“7'" Cell battery for projects . .. ... Net .13
... Net 1.61

g

Business — Trudking On the Farm

Effective Full-Wave Variable Noise Limiter Five Prong Micro-
phone Jack For Easy Relay Addition RF Jack on Froat Panel

§ Transmitting Positions Tuneable Receiver Over Full 23
Channels Planetary Vernier Tuning Complete with Trans-
mitting Crystal for Channel 9

CITIZENS BAND - The New Two-Way Personal Communications Method
For Everyone — Fill out the FCC form enclosed with each Lafayerte Trans-
ceiver, No examinacion or technical knowledge required — Any citizen 18
years or older is eligible for a license.

A compact precision transmitter and receiver designed to operate on the new class
D “Citizens Band."” Two or more of these units furnish your own communications
system covering up to a 20 mile or more radius depending on antenna height and
terrain.

The HE-15A meets ail FCC requirements and operates in much the same manner
as police and other short-wave communications systems. Features 5 crystal controfled
transmitting channels operating at a maximum legal power input of 5 watts fully
modulated, RF stage in both transmitter and receiver. 5 position crystal selector on
front panel selects any one of 5 transmitting frequencies. These 5 crystals are
readily accessible by means of a removable front plate. Superheterodyne receiver
is tuneabte over the full 23 channel band with 3 watts audio output, AVC, and an
effective Full-Wave Variable Noise Limiter. The noise iimiter is continuously variable
from the front panel for diminishing ignition and other unwanted noise pickup. A
new 5 prong microphone jack makes conversion to a push-to-talk retay a ¢inch.

Controls include a 3 position function switch (transmit, receive, and transmit with
spring return), planetary vernier tuning plus variable noise limiter. Output impedance
matches 52 and 72 ohm antenna with Amphenol type coax connector. 4 PM speaker;
input jack for crystal or ceramic microphone; power receptacle in rear for AC line
and 6 or 12 volt external -power supply. Supptied with transmitting crystal for
channel 9, high output crystal microphone, and brackets for easy mounting of units
in auto, boat, etc. Operates on 115 volts AC. Addition of 6 or 12 volt power supply
(separately supplied) adapts transceiver, for mobile operation. Size: 10VaWx5Y2Hx
634”D. Shpg. wt., 11 Ibs.

HE-15A Less antenna 5.00 Down Net 57.50
POWER SUPPLY: Adapts HE-15A for mobile operation. Complete with cable 6 or 12

volt vibrator and mounting flanges. Completely enclosed. Size 4YaDx6Wx4”H. Shpg.
wt., 4 Ibs,

HE-16 For 12 Volts .
HE-18 For 6 Volts ..
TRANSMITTING CRYSTALS: For any of the 23 channels. Specify channel or frequency.

Net 1.95

Net 10.95

LAFAYETTE 4-TRANSISTOR TELEPHONE PICK-UP

AMPLIFIER KIT
14.95

e For Family and Business Group Listening
o Hi-Gain Amplifier for Phono and Mike

Permits group listening of long-distance
calls at home, business calls and con-
ferences at the office. Transformer
coupling for optimum performance.
Complete with 4 transistors, 3 tran-
sistor audio transformers, speaker, vol-
ume control, cabinet, precu! chassis,
wire, solder, instructions. Less bat
teries and pick-up coil. Size: 4Y2x4Yax
414", Shpg. wl., 3 Ibs.

NEW! LAFAYETTE TELESCOPIC CITIZENS BAND

WHIP ANTENNA
¢ Chrome Plated

o Telescopes From 162 to 40”
e Mounts Vertically or Right Angle

An outstanding antenna value. This high quality three
section telescoping antenna is designed for attachment
directly to your citizens band transceiver. Ideal for point
to point service over short distances. Molded base load-
ing coil has a threaded stud with a PL-259 plug—connector
for vertical or right angle mounting. Shpg. wt; 13 |b§
Net 3.9

s

A

NEW! 10,000 OHMS PER VOLT MULTITESTER

Outperforms Instruments Many Times Its Size

o Extra Large 312" Meter Face
o Completely Wired and Tested
- o All Accessories Included
A convenient, pocket-sized instrument with an unusually sen-
sitive 14,000 ohms-per-volt AC-DC meter, 1% resistors, single
range selector switch. First capacity range requires 120V AC,
second range requires 6V AC. Durable Bakellte case and

panel; probes and flexible -leads are plastic coated and color
coded. Complete with battery. 44x3V4x1¥8”. Shpg. wt.,, 1V2

KT-131A  Kit - . .. Net 14.95 Ibs.
BA-180  $-Volt Battery (5 oz.) 1.30 7 TE
MS-16 Telephone Pickup Coil (4 o2.) TE-1

) e )

BRONX, N. Y.
542 E. Fordham Rd.

PLEASE INCLUDE SHIPPING CHARGES WITH ORDER

165-08 LIBERTY AVENUE, JAMAICA 33,N. Y. o OTHER LOCATIONS

PARAMUS, N. J. BOSTON, MASS. PLAINFIELD, N. J.
182 Route 17 110 Federal Street | 139 W. 2nd Street

NEW YORK, N. Y.
100 6th Avenue

NEWARK, N. J.
24 Central Avenue
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S0-WATT STEREO AMPLIFIER !

ENGINEERING:

Created with the non-technical =zw |der
in mind. There’s muck more Fim in
assembling your own kit . . . cad it’s
so easy.

DESIGN:

Each kit has the fire pro-
fessional - looking touch.
Styled to blend with every .
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¥:uLl::r:” get better units - ,. WIONEY_BACK i’;{.
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GENUINE
your assurance

of brand name
quality

0=
OISE’’

PRODUCTS

NO-NOISE
TUNER-TONIC
With PERMA-FILM

Cleans, fubricates, re-
stores afl tuners, in-
cluding wafer type.
Non-toxic, non-inflam-
mable.

For TV, radio and FM

5. use.
NO-NOISE | ° Fonemic S
VOLUME CONTROL ana| little does \

CONTACT RESTORER [ 2 ' foago ]
z.
Aerosol Can _3

o Lubricates R

e Cleans e Protects
Not 1 Carhon Te( Solutlon

Bottle Spray Can

L
$100 $225 $325 :ﬁ*

et to
SPrvnccn\Pn servncemen serylcemen

FREE ..
5" PLASTIC
EXTENDER

e Push Button Assembly
e For Pin-Point Applications

o Does Not Cause Shorts

ElECTRDNIC CHEMICAL CORP.

Jersey Ciry 4, M. ).
| P.S, B¢ Sure tnmAsslé for ¢ o2

. $925 |
RUBBER COAT Spray Can 3 l

813 Communipaw Avenue

INVITATION
TO AUTHORS

Just as a reminder, the Editors
of ELECTRONICS WORLD are always
interested in obtaining outstand-
ing manuscripts, for publication
in this magazine, covering the
fields of audio and high-fidelity
and radio-TV-industrial servic-
ing. Articles in manuscript form
may be submitted for immedi-
ate decision and projected ar-
ticles can be outlined in a letter
in which case the writer will be
advised promptly as to the suit-
ability of the topic. We can also
use short ‘“filler”’ items outlining
worthwhile shortcuts that have
made your servicing chores eas-
ier. This magazine pays for ar-
ticles on acceptance. Send all
manuscripts or your letters of
suggestion to the Editor, ELEC-
TRONICS WORLD, One Park Ave-
nue, New York 16, New York.
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Determine Your |ncome
(Continued from puaye 49)

$1700 represented by inventory on hand.
This $2900 is important because, if it
were not tied up in this way, it could
have been used for other purposes.

If it did nothing more than sit in a
savings account, it would have accumu-
lated interest. However, Joe has a mod-
est amount aside from this in such an
account to cover emergencies. If the
$2900 were available, he would there-
fore have taken it to an investment
counselor, as other acquaintances of his
had done. Not being a speculator with
illusions of getting rich quick on risky
ventures, he would have put this money
into conservative dividend-yielding or
interest-bearing securities — securities
that are far tess risky than his attempt
to build up his own shop. Since these
could reasonably be expected to yield 5
per-cent, he could have earned $72.50
in the past six months without getting
out of bed.

Joe deducted this $72.50 from his
$1200 net income, since the investment
in the shop was actually depriving him
of the former amount, and legitimately
decided that his true net income was
$1127.50. Since he had put about 500
hours of time into his shop in the past
six months, to earn the latter amount,
he was earning $2.25 an hour. Even if he
hadn’'t deducted the investment income
he could have had, his hourly rate would
have been only $2.40—and he has not
made any allowance for re-investing
some portion of his net income in the
business to help it grow.

At this juncture, Joe turned a little
green. Electing to stick to his business,
he had just turned down a part-time job
that would have paid $2.75 an hour. To
make matters worse, this factory posi-
tion was far easier than tackling the
string of intermittents and dogs he had
been running into lately. Nevertheless,
he liked being his own boss, was doing
the work he enjoyed best, and felt that
he still had a better chance for improv-
ing in his own business than he would
if he worked for someone else.

At this point, the Income Statement
has done its most important job because,
by putting things into perspective, it has
shocked the shop owner into seeing ex-
actly where he stands. However, it can
do even more. Joe can use it to evaluate
steps he might take to improve his
plight.

The remedial measures themselves
need not be new or startling. He might
try to sell more radio and TV sets by
pushing sales actively instead of waiting
for customers to come to him. He might
take on hi-fi merchandise or Citizens
Band units, which he hasn’t handled un-
til now. His service methods in and out
of the shop can be reviewed to see
whether he can organize them more ef-
ficiently so that he can make more calls
in the same time. He should probably
increase his fees. Operating expenses
might be reviewed to see whether cuts
can be made. Purchasing practice may

be improved if he has not been taking
advantage of all discounts and allow-
ances he can get through quantity buy-
ing or prompter payment. Whatever
changes he attempts, his Income State-
ment helps him judge how they might
affect his hourly income.

He decides that, with a little more
push, he could have sold three more TV
sets, three more radios, and a hi-fi sys-
tem during the past six months to in-
crease his net income by $160. A modest
increase in his fee for a house call would
have produced an additional $150. By
displaying such small items as batteries,
interference filters, indoor antennas,
and other accessories to better advan-
tage—or by adding items of this sort
that he didn't carry before—he might
increase over-the-counter sales by $13.
The total hypothetical increase comes
to $323. Adding this to his actual in-
come, Joe decides that he could have
made $1450.50 during the statement pe-
riod. This would have come to $2.90 per
hour.

While the final set of calculations was
theoretical, it shows how the Income
Statement may be used to plan improve-
ment, aside from letting you know
where you now stand. In the case of Joe
Smith, he was able to decide that a con-
tinued effort was worthwhile. With a
little more concentration in specified di-
rections, he has a chance of improving
his income to a respectable level and
moving closer to full-time operation at
a realistic rate.

He is now in a position to compare
actual results shown on his next state-
ment, which will take him to the end of
1960, with the statement in Table 1. He
can also compare the next statement
with the hypothetical changes he has
made to the present one. This will tell
him how well his attempts at improve-
ment are succeeding, what approaches
he should change, and whether he has
indeed justified the decision to keep the
shop going. All this would be impossible
without the comparatively simple rec-
ord under discussion.

It must be stressed that maintenance
of an Income Statement does not pre-
clude the need for other bookkeeping
procedures and statements. This fact
will probably become clear if you at-
tempt to round up the data you need for
your first Income Statement. In fact,
such an attempt may clarify the need
for other, systematic records if there has
been negligence in such matters. For ex-
ample, no mention has been made in this
article of such familiar items as debits
and credits.

A single statement cannot replace a
good set of business records or the serv-
ices of a competent accountant. These
will be necessary in any case. However,
it is no secret that a large number of
service shops are far too careless about
records in general. The preparation of
an Income Statement is something that
the shop owner can handle himself, aside
from other records. The understanding
of his situation with which it provides
him should spur him on to take the other
steps necessary to get his records in
order. [301]
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TRANSISTORS

at fabulous discounts
DRIVER
% AFOU}";UT3 9¢ |
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POWER OUTPUT

HIGH '

POWER ‘l 4[]
INSIST ON RAD-TEL FOR EVERY

TELEVlS’ION AND RADIO TUBE NEED ]5AMP

Collector Current

Up to 75% OFF on BRAND NEW 'I'IIBES

GUARANTEED- ONE FULL YEAR! You Can Rely On Rad-Tel’s Speedy One Day Servife!

Not Used — Not Pulled Out Of Old Sets + Each Tube Individually and Attractively Boxed!
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MOBILE-RADIO
MAINTENANCE

Mobile radio—already a great and growing
business—will grow far larger. The FCC is as-
signing many more channels . . . and now any
type of business or industry can have its own
2-way radio system. Right now there are over
2,000,000 transmitters in the Safety and Special
Radio Services. Citizens Radio is exploding. This
equipment needs installation . . . maintenance

. repair . ..and FCC-required checks. Most
earn protfits for their owners and must be kept
on the air 12 months a year {often 24 hours a
day)—so this work pays well.

Not many radio and TV servicemen bother
to qualify to profit in this booming busi-
ness—because an FCC operator's license is
necessary. A far-sighted few are making big
money. To learn how you can be one of these
few, mail coupon below for your free copy
of the booklet “HOW TO MAKE MONEY
_IN MOBILE-RADIO MAINTENANCE".

= MAIL THE COUPON NOW-—
THERE'S NO OBLIGATION!

___________ ————

LAMPKIN LABORATORIES, INC.
MFM Division, Bradenton, Florida

]
[ =s s ) |
At no obligation, please send me the free }
booklet “HOW TO MAKE MONEY [N MOBILE- )
RADIO MAINTENANCE."" Also, data X

on Lampkin meters.

technical

Name.

Address.

A BETTER HOME...
A BIGGER CAR...
AND MONEY

IN THE BANK!

LAMPKIN 205-A FM
MODULATION METER
RANGE 25 TO 500 MC. §

Lampkin meters are the preferred
mobile-radio test equipment!

LAMPKIN 105-B
FREQUENCY METER
RANGE 0.1 TO 175 MC.
AND UP
PRICE $260.00

PRICE $270.00

NEW : The Lampkin PPM Meter to check frequency on split
channels above 50 MC. Accuracy 0.0001%. Price $147.00.

LAMPKIN LABORATORIES, INC.

MFM Division
BRADEMTOM, FLORIDA

PURCHASING

A HI-FI
SYSTEM?

TIME PAYMENTS AVAILABLE
Up to 2 years to pay!

Send Us

Your List Of | cini
Components

For A
Package
Quotation

Acoustic Research
Janszen
Wharfedale

USL Citizen Band
Gonset e Hallicrafter
Texas Crystals
Concertone o Viking
Befl  G.E.
Weathers
Harman—Kardon
Eico @ Pilot
Sherwood*
Acrosound

Quad Ampl-Spkrs*
Dual Changer
Bogen ® Leak
Dynakit @ Fisher

. H. H. Scott
WE WON'T BE Thorens™
UNDERSOLD! Pentron @ Revere
Ampex ® DeWald
A merchandi-¢ s (s:;""YI‘I° Roberts
brand new  factory o el
Wollensak
fresh & guaranteed Garrard & Norelco
Miracord
Free Hi-fi Catalog Glaser-Steers
Rek-O-Kut
Components
Tandberg*
Fairchild
Pitkering ® Gray
Audio Tape
Magnecord*

Rockford Cabinets
Artizan Cabinets

CORPORATICN *Fair Traded
64-R Cortlandt St., N. Y. 7, CO 7-2137

Buy one at the low price listed and get the
second for only $1.00 more. Price includes
postage and insurance.

All merchandise is new, tested, guaranteed, and
meets FCC specifications where required. Tubes,
transistors, and crystals are included. Power sup-
plies and cabinets are not.

] TRANSMITTER, Code 2233275, 5 watt, 27
me. crystal controlied citizens band. $14.99
ea. 2 for $15.99.

7] TRANSMITTER, Code #253505, 5 watt. 50
to 54 mc., crystal controlled, amateur band.
$14.99 ea. 2 for $15.99.

] TRANSMITTER, Code #925327. 100 milli-
watt. 27 me.. crystal controlled, citizens
band, completely transistorized. Shirt pocket
size. $18.99 ea. 2 for $19.99.

{0 OSCILLATOR, Code 923027, 100 milli-
watt, 27 mc. Similar to above transmitter
but contains crystal oscillator stage only.

$12.99 ea. 2 for $13.99.
7 CONVERTER, Code =260270, adapts any
broadcast radio to 27 mc. citizens band.

Tunes all 22 channels. $14.99 ea. 2 for
§15.99.

CONVERTER, Code =926027, similar to
above except uses 3 high freguency transis-
tors. Operates on 6 or 12 volts. $24.99 ea.
2 for $25.99.

NOISE SILENCER, Code #113300. for super-
het radio receivers. A superior circuit using
2 dual tubes which provides the most effec-
tive noise clipping and adjustable squelch
without audio distortion or loss of gain
$14.99 ea. 2 for $15.99.
RECEIVER, Code #715271.
citizens band and

frequency range

27 to 29 me, 10 meter
amateur band. Sensitivity better than 4
microvolts, Battery operated. $9.99 ea. 2
lor $10.99.

] RECEIVER, Code #971527. 27 me. citizens
band. Pocket size, completely transistorized.
Operates é)n 4 pen-light cells, $16.99 ea 2

for $17.9

Limited Quantity—no catalogs or litera-
ture available. All merchandise on display
at our retail store at 196-23 Jamaica
Ave.. Hollis 23, N.Y.

Mai! your order direct to aur factory below.

VANGUARD ELECTRONIC LABS.

Dept. EW-12, 190-48 99 Ave.
Hollis 23, N.Y.

$1 ELECTRONIC SALE

Hi-Fi Record Changers

(Continned from puge 44)

may jam the change mechanism but
even if they don’t they may not be
reproduced well. Records with off-cen-
ter or badly reamed center holes will
sometimes stick on the spindle. While
the raised rims of certain bhrands of
records prevent the recorded sections of
stacked discs from rubbing against each
other, there is often not enough traction
between such records to prevent slip-
page. Bits of masking tape attached to
the labels of such records will correct
this situation. If the stylus pressure or
point at which the stylus is set down at
the beginning of a record are not cor-
rect, such faults may usually be cor-
rected by simple adjustments indicated
in the record changer's installation or
operation instruction booklet.

One disadvantage of a changer is
that its many convenience features are
more or less negated when syvmphonic
LP’s are being played. In such cases, the
changer must be operated as a manual
turntable in order to play both sides of
the recording—but changers are still
handy for those occasions where hours
of uninterrupted background music are
the order of the day.

The modern record changer is a pre-
cise, ingenious instrument, designed ancd
manufactured to perform an amazing
number of functions and marketed at
a remarkably low price. It can be made
to be qualitatively compatible with most
high-fidelity systems. Some changers
may have shortcomings, true, but they
possess virtues that compensate for
these shortcomings. It is these virtues
of convenience, dependability, and econ-
omy that have made the record changer
popular and this very popularity has
played a major role in increasing the
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audience for fine recordings. {301

TWIN-LEAD TOOL HOLDER
By RONALD M. HENRIKSON
ROVIDING easy access to tools is an

age-old problem, which has never been
completely solved. Many people use peg-
boards, various types of racks and metal
holders, ete. The method to be suggested
by the author costs next to nothing.

Almost everyone has odd lengths of
300-olhim ribbon around—pieces you just
“hate to throw away.” Here’s how you
can put this scrap to good use. As shown
in the sketch, nuse a few tacks and form
loops 1o fit your small tools. The back-
board of jyour workbench is an ideal
place 1o install the holder, [30]

M F\ ,
. ||‘ \\ ll ‘ |
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-
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peiore :

a reCord playing unitswith-so-much to offer!

The only dynamically balanced Full-sized, heavily weighted (6 Ib.) New Labcratory Series Motor. .. The great plus feature of automatic
tone army’ on an automatic unit .. balancad, cast, polished turntable. a completely shielded 4-pole shaded play — without compromise. Gar-
withk adjustable sliding counter- Actually 2 turntables balanced to- motor developed by Garrard espe- rard’s exclusive pusher platform
weight, arnd built-in calibrated gether . . . a drive table inside, a cially tor the Type A turntable changing mechanism, makes the
scale to set and insure correct system. Insures true musical pitch, Type A fully automatic. at your

swylus tracking force. Once bal-
anced, this arm will track sterso
grooves perfectly even if player is

side; separated by a resilient foam
barrier to damp out vibration.

clear sustained passages without
wow, flutter, or magnetic hum.

option, Affords the greatest con-
venience, reliability in operation,
and protection to records available.

non-ferrous heavy cast table out- ‘

intentionally tilted, or record is
warped or not pertestly concentric. O

nly the Garrard Laboratories, with
their unmatched facilities, could have developed this all-in-one unit...a superb
instrumentdn which you will find the realization of everything you have ever wanted
in a record-playing device. Only Garrard, with its 40 years of manufacturing ex-
perience and its highly developed production and critical quality control proce-
durcs, could offer the Type A, with its unique advantages, for this price. $6950

ariand

world’s finest

See it at your dealers. [For your free Garrard comparator guide, write Dept. GX-1220, Garrard Division of British Industries Corp., Port Washington, New York

..all enginzered and wired for Stereo and Monaural records.

Modet 210 - 301 B 4HF <Py, Modet T/IL
De|uxe & Deluxe intermix 5 Transcription =y Y% Transcription *‘_ Manual

Turntable LN ¢/ Changer v, Changer w// Turntable 2 Manual Player Player

$69.50 “i9/ $59.50 / $49.50 <7 $89.00 =t §50.50 Nme’ $32.50

Canadian inguiries to Chas. W, Pointon, 11d., 66 Racine Road, Rexdaie, Ontario Territories other than U.S.A. and Canad# to Garrard Engineering & Mig. Co., Ltd., Swindon, Wilts., England
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For the Man Who Wants an Advanced Home-Study:
tronic Engineering Technology or Nuclear Engi‘n‘.ee_»[gjg

ADVANCEMENT

The world of science is the world of the future.
There is no career more stimulating, challenging, or
rewarding than that of working with topflight
scientists and engineers to develop deep space probes
and orbital satellite systems ... package nuclear
power reactors to provide economical, long-lasting
power anywhere in the world . . . electronics and
radioisotopes for use in medicine, agriculture and
industry . . . missile systems for the Armed Forces

. . computers and data processing systems which

will become accepted neeessities by finance, industry
and government . . . to develop a thousand and one
concepts that will make our werld a better and safer
place for all. You can have a career—ar speed up
your present career—in one OF more of these areas
if you are eligible to enroll in a CREI home-study
program . ..a program recognized everywhere as
excellent insurance for a secure future, high profes-
sional stature, and better income.

ELECTRONICS WORLD



CREI's Extension Division now offers you college-level programs combining the
technological content of advanced residence courses with convenience and
economy of home study.

The quality of a CREI education may be gauged by
the fact that the demand for CREI graduates and stu-
dents at the CREI Placement Bureau has far exceeded
the supply for several years. Many leading companies
and Government agencies send representatives to CREI
every year to hire graduates and students for their
technical staff. The CREI educational programs were
developed in conjunction with leading industrial concerns
and government agencies directly interested in the nation’s
scientific and technological future.

There are now more than 20,000 CREI students in all
the 50 states and most countries of the free world. You,
too, can follow your CREI program while you remain in
your present job. You study at home, when and as you
you choose . . . and you avoid the time and expense of
commuting to a residence school. Within two to four
years, depending upon the courses you select and the
time you have to apply, you can complete a CREI pro-
gram in engineering technology. The courses are written
in easy-to-understand format, and your personal progress
is carefully guided by CREI’s competent faculty.

CREI programs bring you the latest tech-
nical advances and breakthroughs.

Recent advances and new techniques have placed
great importance on how modern and up-to-date the
individual’s education is. Recognizing this, CREI main-
tains a large staff of engineers, educators and scientists
who occupy prominent positions in government and
industry. These men continuously revise the CREI
courses and incorporate all new technical information.
CREI courses are the most modern you will find . . .
anywhere.

that you enjoy a personal satisfaction that comes from
working and communicating intelligently with your
associates. CREI graduates are important members of
the engineering team. Your employer will recognize the
assets of’ your up-to-date education . . . to your personal
advantage.

Officials of private industry and govern-
ment approve CREI for their own personnel.

The National Broadcasting Company . . . Radio Cor-
poration of America ... Pan American Ajrways . ..
The Martin Company . .. Canadair Limited . .. Can-
adian Marconi . . . the Voice of America . . . the British
Air Force, Navy and Army . .. and some 50 other elec-
tronic and nuclear organizations actually pay all or «
substantial part of the tuition for employees taking a
CREI home-study program. Right now, there are 5,240
U. S. Navy personnel enrolled in the CREI extension
program.

Official accreditation and recognition.

Founded in 1927, CREI is one of the oldest technical
institutes in America. CREI co-founded the National
Council of Technical Schools, and was one of the first
three institutes whose curricula was accredited by the
Engineer’s Council for Professional Development. The
U. S. Office of Education lists CREI as an “institution
of higher learning.”

CREI conducts a residence school

in Washington, D. C., for those who wish to attend
classes. The regular program of 27 months leads to an
AAS degree. No previous technical experience or training

The CREI program is designed to meet your
present and future employment needs and

to increase your professional status and
earning powetr.

is necessary for the residence school.

Qualifications for enroliment.
You qualify for CREI enrollment if you have a high

CRET students frequently gain promotions and in-
creases in pay long before they complete the program. As
a graduate you will find that you gain stature and respect
among your professional colleagues and supervisors, and

NEW 56-Page Catalog Gives Important Facts About Electronics, Nucleonics . . .

school diploma or equivalent, and if you have had basic
technical training or practical experience. Send for free
catalogue for details. Tuition is reasonable, and veterans
can take advantage of the G.1. Bill.

Send Post-Paid Card Attached For Your Free Copy.

Just published to include new courses being offered by
CREL, this informative catalogue discusses the electronic
and nuclear industries and answers searching questions
about future manpower requirements and career oppor-
tunities. The catalogue describes all the courses, the
alternative programs . .. it introduces the faculty who

out how the courses are especially laid out for home
study. The catalogue is yours without cost or obligation,
and it is of vital importance to every man desiring to further
himself in the expanding world of science and technology.
Mail this card today for your copy of *“‘Your future in

and CREI.

Electronics and Nuclear Engineering Technology.”
will be carefully guiding your progress . . . and it points

ECPD ACCREDITED TECHNICAL INSTITUTE CURRICULA = FOUNDED 1927

The Capitol Radio =¥
Engineering Institute =
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Home Office:

3224 16TH STREET, N.W.,
WASHINGTON 10, D.C., U.S.A.,
Dept. 1112G

England:
CREI LONDON, GRANVILLE HOUSE,

132-135 SLOANE STREET, LONDON,
S.W. 1, ENGLAND



HE report I promised you on the new

and unusual at the New York Hi-Fi
show turned out to be so extensive that
it appears elsewhere in this issue and
this column will concentrate on the re-
views of discs at hand.

Recordwise things are beginning to
pick up and while many of the big discs
are still in the offing, there are some
choice items currently available. Permit
me once again to thank you all for your
support during the past year and may
I wish you and yours a very Merry
Christmas and a Happy and Prosperous
New Year!

DVORAK

REQUIEM (Op. 89)
Muaria Stader, soprano: Sieglinde Wag-
ner, alto; Ernest Haefliger, tenor: Kim
Borg, bass, with Czech Philharmonic,
Prague, conducted by Karel Ancerl, DGG

Stereo 138026/7. Price $11.90. Two
dises,
Yes. this is correct . . . a “Requiem”

by Dvorak! Very rarely performed in
this country, it has been largely over-
shadowed by the more familiar Berlioz
and Verdi works, which is a pity because
this is a very fine work, with many sec-
tions of outstanding beauty. It is not
as florid and dynamic as the Berlioz
and Verdi scores, but it is not lacking
in spirit and vigor. There are many sec-
tions which have considerable fervor.

The performance seems authentic as
it should considering the forces em-
ployed. In general, this has fine sound.
The stereo directivity is once again
more than is usual with the M/S stereo
technique. I was recently told by a
Deutsche Grammophon oflicial that the
technique was deliberately modified for
more directivity as a gesture to Amer-
ican tastes.

All is clean except for a little choral
“plur and blast” in the louder passages.
It was a pleasure to hear a true pianis-
simo on a record, the wonderful DGG
surfaces permitting this with nary a
“pop’’ or hiss to distract and annoy. If
you are at all addicted to big choral
works, this should provide much pleas-
ure.

ORFF

CARMINA BURANA
Janice Harsanyi, soprano: Rudolph Pet-
rak, tenor: Harve Presnell, baritone;
Rutgers University Choir, with Philadel-

104

By BERT WHYTE

CERTIFIED
RECORD REVUE

phia Orchestra conducted by Eugene Or-
mandy, Columbia Mono ML5198, Price
$1.98.

This is the third (or is it the fourth?)
recording of this controversial work and
one of the best. By now most people
are familiar with Orff’'s odd musical
language, his use of the human voice
as an instrument of rhythm as well as
purely tonal considerations, and his odd
pairings and use of percussion. What-
ever you call it, you can't ignore it. It
has a fascination in its weirdly complex
sounds,

Ormandy does a first-class job and
has by far the better orchestra, but the
Stokowski version has more rhythmic
precision and generates more excite-
ment in his handling of tonal masses
and the instrumental combinations at
tempi which are more brisk than Or-
mandy'’s.

This sound is good mono, except that
I would have liked more choral articu-
lation and there were some unusual
“thumps’” and other variety of low-
frequency noises the first six or seven
minutes at the beginning of the record.
I suspect it must be a pressing defect,
for Coliinbia would never pass this if
it were inherent and on the tape.

DVORAK

SYMPHONY #1

CARNAVAL OVERTURE
London Symphony conduected by Antal
Dorati. Mercury Stereco SR90236, Price
£5.95.

More Dvorak. this time his superb
“Fourth Symphony" is another of this
month's outstanding recordings. This,
too, is a pinnacle in the recording art.
It has all the attributes of directivity
and instrumental positioning and good
depth and a lush acoustic perspective
making for tremendous presence.

The dynamic range is very broad and
the recording is as distortionless as I
have heard in a long time. Every choir

. the sirings, winds, brass and per-
cussion . . . is reproduced with startling
clarity and articulation.

Dorati's reading may not have the
gemutlichkeit of a Bruno Walter, but
I like his earthy and vigorous approach
which imbues the work with much life.
The London Symphony has progressed
an incredible distance in the past three
years and this is evident in the plaving

on this and other recent discs. They
deserve an accolade as one of the best,
if not the foremost, orchestra in Eng-
land today.

As a musical and thrilling hi-fi expe-
rience, this disc is most heartily recom-
mended.

BEETHOVEN

SYMPHONY %7
New York Philharmonic conducted by
l.eonard Bernstein. Columbia Mono
ML5438. Price $1.98.

The umpteenth Beethoven “Seventh,”
but a version of quite some merit. This
is conducted by Bernstein with char-
acteristic drive and spirit. His tempi
never flag and, all in all, his somewhat
brash approach sneaks up on you and
vou feel simply hurled along by his im-
petus.

Probably this is not to everyone's
taste—I still prefer the Klemperer read-
ing myself—but on the other hand a
fresh insight into a work that too many
others drag to the point of maddening
distraction.

The sound is excellent mono, recorded
at just the right distance for good detail
with spacious acoustics.

PROKOFIEV

ALEXANDER NEVSKY
Rosalind  Elias, mezzo-soprano  with
chorus directed by Margaret Hillis, Chi-
cago Symphony Orchestra conducted by
Fritz Reiner. Victor Stereo 1.SC-2395,
Price $5.93.

This is that rare animal, not just a
“good” recording hut a great achieve-
ment. This is one of the truly outstand-
ing discs of the stereo era and it will
take some doing to surpass it. From
every aspect, this is masterful, the score
is one of Prokofiev’'s most dramatic and
accessible, Reiner’s performance is stun-
ning—with every tempo just right to
heighten the dramatic action—the play-
ing of the Chicago Symphony and the
inspired choral work are miracles of
tonal lushness and precision.

The sound must be listed as one of
Victor's greatest achievements. Except
for a rare spot here and there where the
complexity of the scoring and the great
dynamics tend to obscure the first
strings or some wind passages, this is
a stereo delight. The engineers took full
advantage of the incomparable acous-
tics of Chicago's Orchestra Hall and
the sonorities produced are positively
awesome.

Here is the magic blend of detail and
good slereo separation combined with
great rounded spaciousness that affords
a feeling of presence rarely encountered
on a record. The brasses, even down to
the dark hues of the tuba, are almost
palpable and you can very nearly “taste”
them. The strings are smooth, soaring
delights and the contrabassi can be
heard with their characteristic timbre
even when they are playing at the ex-
treme bottom of the dynamic scale.

The percussion is unbelievable. If you
have the equipment to do the proper
job, this recording should finally dispel
any notions that extremely low bass
cannot be engraved on a stereo disc.
There is one of the biggest bass drum

ELECTRONICS WORLD



sounds ever recorded—from great huge
triple forte whumps, which have shat-
tering impact, to the egually impressive
softly stroked passages which, in spite
of their low dynamic values, are com-
pletely clean and articulate.

BERLIOZ

THE DAMNATION OF FAUST
Consuelo Rubio, mezzo-soprano: Richard
Verreau, tenor: Michel Roux, baritone:

Pierre Mollet, bass; Choir Elisabeth
Brasseur, with Orehestra  Lamoureux,
Parix, conducted by Igor Markevitch.

DGG Stereo 138099/100. Price S11.90.
Two dises.

Another big production from
Dceutsche Grammophon and very im-
pressively done it is. The singers are
very French as they should be for this
work, even though some might have
wished for more illustrious names. The
Choir Brasseur are old hands with this
material and Markeviteh is really in
his element here, turning in a perform-
ance that is obviously a labor of love.

Soundwise, this was recorded in the
Salle Pleyel, a hall for which I have
no great love, but the DGG engineers
have succeeded quite well in overcom-
ing most ol its faults.

If this is one of your favorites, I don’t
think you will be disappointed in this
recording and since they are not likely
to issue something like this every other
month, it is probably a safe buy.

All for now and I hope to have many,
many reviews for you next month. {301
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(Continued from page 39)

range electrostatics and the design
should prove very easy to install in a
variety of situations. The stereo effects
I heard were minimal and there was
very little “presence” the sound
seemed to be “retracted” bhehind the
speakers. When playing the new Victor
“Alexander Nevsky' disc (reviewed in
this 1ssue) which has some huge bhass
drum sounds, very little could be noted.
As I said earlier, a Show is a poor place
for evaluation and although any new
product is certain to have “bugs’™ I
don’t believe the KLH people would ex-
hibit a speaker if what I heard were
inherent characteristics. Thus. I think
it only fair to hear this speaker again
under optimum conditions.

For those seeking stereo monitoring
headphones, the Koss exhibit had sev-
eral models to pick from and try out
while the devotee of electrostatic speak-
ers found the Neshwaminy display of
interest.

Jim Lansing was again demonstrat-
ing his special “Ranger’ stereo speaker
and the sound is as impressive as its
bulk. Irving Friend, the impressario of
Lectronics. Philadelphia, was showing
one of the most talked about arms at
the Show, the expensive and beautiful
SME unit. This has about every adjust-
ment imaginable and its very novel hy-

draulic lowering and lifting device will
be a boon to those whose hands are not
as steady as they would like. He was
also showing the only other full-range
electrostatic speakers at the Show, the
“Quad” units. These have been maligned
in the past as giving very poor bass
response, but as driven by “Quad” am-
plifiers and the new SME cartridge in
the SME arm, it had very solid, respect-
able bass down to below 40 cps.

That wily Scot, Frank McIntosh and
his diminutive dynamo of a partner.
Gordon Gow, made the McIntosh exhibit
one of the Show standouts. As you
know, I have been harping on the in-
adequacy of the commercial “packaged™
units . . . the mahogany monstrosities
that produce a parody of stereo sound.
Well, friends. these units are bad
enough when they are in prime oper-
ating condition, but just let something
co out of whack and then you've had it.
Oh yes, these units are warranted, usu-
ally for a year. but if you read the
small print, you will find that you are
going to be stuck for a bill for parts or
labor, or both. And, if by chance a new
advance comes along, why you just toss
out the whole shebang if you want to
keep up with the Joneses. This is just
another reason why for true hi-fi stereo
sound you can't beat components.

To prove this point, McIntosh set up
what was called a “maintenance clinic”
and, believe it or not, Show visitors were
invited to bring in any model of McIn-
tosh. amplifier, preamp, or tuner and

VIKING

Anyone can operate—license
issued by the FCCon request

flip of a switch.

= | Yy

“More than Citizens’ Radio”...

a complete, fully engineered “‘industrial-type’ transceiver!

from $l|34'ﬁ

® Complete 23 channel Citizens’ Band coverage—choose 1 of any 5 channels by the

® Maximum legal power—excellent range—meets all FCC requirements.
® Excellent receiver sensitivity and selectivity —full fidelity voice reproduction,

"More than just 2-way Citizens’ Radio equipment’—the Viking "Messenger” will deliver
the finest performance of any equipment available in the field. Designed throughout for 10
watt power level—limited to 5 watts for Citizens' Radio. Easy to install anywhere in your
home, business location, car, truck or boat . .
more expensive communications systems, Built-in Squelch, Automatic Volume Control, and
Automatic Noise Limiter. Compact, modern styling—only 5% high, 7" wide, and 11 %"
deep. Complete with tubes, push-to-talk microphone, and crystals for one channel.

. offers many unique features found only on

% Available from authorized Johnson Electronic or Marine Distributors. Installation
" and service coast-to-coast ot all General Electric Communications Service Stations.

December,

Farming
delivery or
tleet gperation

Boat-to-boat or
ship-to-shore
communication
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“|E. F. JOHNSON COMPANY I
THp FREE RL% ,, _com |
=T | P —— 103 Second Ave. 5. W. + Waseca, Minnesota |

= : l ¢ Please rush me your full color brochure describ-
i K \ ii:;\ II. ' ‘:} ing the Viking “'Messenger’’ Citizens’ Transceiver, i
L.- O PN (e NAME '

Your own Zonstruction or

personal or ‘uff-the-road " ADDRESS |
family use equipment CITY STATE I
' . . n I
e } Manufacturers of the world’s most widely used personal communications transmitters {



UHF, TV and AUDIO
TEST EQUIPMENT
Write for complete list.
TS 36 WE—X BAND POWER

METER ... $14.95
TS 45—X BAND SIGNAL

SOURCE ... $14.95
TS 76—X BAND TEST METER....... $9.95
TS 102A—CALIBRATOR ............ $14.95

TS 196—RADIO FREQ. BRIDGE..$24.95

TS 247—WAVE METER
210-275 MC ... $14.95

STANDARD LABORATORY RECEIVER
APR-4 with 3 Tuning Units. Frequency
38-1000 MC. Checked out.... $159.50

MEASUREMENTS CORP. 79-B PULSE

GENERATOR. Checked out. ......... $39.50
GEN. ELECT. COMPUTER TESTER.
New. $29.95

MD 7—MODULATOR with Tubes...$5.85

BC 442—ANTENNA RELAY
with Condenser ..
Less Condenser ..

ARC 3—RECEIVER 100-156 MC $14.95

ARC 3—TRANSMITTER 100-156 MC
with 2-832A°S i, $16.95

BC 620-—TRANSCEIVER. Citizens
Band FM, 20-28 MC .. s

BC 659—TRANSCEIVER FM,
27-39 MC

BC 923—FM RECEIVER 27-38.9 MC.
Double super heterodyne. 4 pre-setl tune-
able channels with 12 tubes and 100 KC
crysial calibrator. New. ..ot $34.95

METER 3", 270" indication. By-pass
Shunt and add scale for 0-5 MA.
Excellent condition. ...

TELEGRAPH KEY J-47. New

ART-13—TRANSMITTER with
{ubes and meters ... $29.95

SCR 528—consisting of BC 603 Receiver,
BC 604 Transmitter, DM-34, DM-35, both
12 voll dynamoiors, rack, antenna and
mount, spare parts and tubes. NEW. Com-
plete only .. $44.95

16.95

..$1.29
..$1.29

Send M.O. or check with order
Write for Bargain Flyer
R W ELECTRONICS

2430 5. MICHIGAN AVE. DEPT. N
Phone: CAlumet 5-1281 Chicago 16, Ill.

‘of 40 watts each channel.

Eumussnmué DEGREE IN

SCIENCE % 27 or 36 MOS.

Accelerated year-round program prepares for early
employment in fields of Science and Engineering.
Regular 4-vear program for B.S. Degree completed
in 36 months, special engineering degree program
in 27. Classes start quarterly — January, March,
June, July, 5eptember. Quality cducation. Graduates
cmployed from coast to coast. Government approved
for vetcran training. Students from 50 states. 40
couatries. 20 buildings: dorms. gym. Campus.
Save time and money. Earn board while studying.
Write for catalog and complete information.
9120 E. Washington Blvd., Fort Wayne 2, Indiana

INDIANA TECHNICAL COLLEGE

. BARGAIN

HUNTHE 2 Ty

SERVICEMEN!
Wirile for SENSATIONAL CATALOG

HENSHAW RADIOQ SUPPLY

3619 TROOST KANIAS CITY, MO,

have it checked and tested. If anything
was found to be substandard, the unit
was put into perfect condition and the
owner was not charged for either parts
or labor. I wonder how many package
“hi-fi"” manufacturers would back the
reliability of their products in such a
fashion? Some of the statistics on this
“clinic” are interesting. With two men
handling the work, over 280 pieces of
equipment were processed. A consider-
able number of people brought their
units in "‘just to be sure that everything
was OK.” If repair was necessary, a
unit left at the clinic in the morning
was ready for delivery that same night.
Less than a half a dozen pieces of equip-
ment proved beyond the facilities at the
clinic and had to bhe returned to the
factory.

New from McIntosh was an in-
tegrated two-channel, single-chassis
stereo amplifier, the Model 240, which
provides operation either as a stereo
unit with 40 watts to each channel or
as an 80-watt monophonic unit. Marantz
was also showing a new stereo amplifier
The unit
looked massive and professional in a
special metal “cage” with the familiar
Marantz “performance” meter set in
the middle of the dress panel.

Pickering products were being dem-
onstrated by genial George Petiten. one
of the real old timers in the hi-fi busi-
ness, who was justifiably proud of his
new ‘‘Professional” series stereo car-
tridge. claimed to afford unusually wide
separation over the entire frequency
spectrum. Radio Frequency Laborato-
rics showed a line of integrated stereo
speaker systems which, with their lux-
urious finishes and beautiful styling,
will be sure to appeal to the ladies.
H. H. Scott was showing an extensive
line of tuners and amplifiers but what
fascinated me was another example of
a manufacturer of components standing
squarely behind his product. I refer to
the offer made to people who have pur-
chased the London-Scott integrated
stereo arm and cartridge. The stylus

armature supplied in the original unit
was extremely thin and offered tremen-
dous compliance which provided very
fine tracking but was thought by many
users to be too delicate and fragile. I
own one and I have not had any trouble
and I would not want to replace the
armature, but for those who are per-
haps a bit heavy-handed and have run
into trouble, Scott asks that they return
the unit to the factory and a new arma-
ture of more robust construction will
be installed at no charge.

Shericood was displaying its line of
attractively styled amplifiers and tuners
as well as a neat multiplex adapter unit.
Thorens was showing its turntable line
and had a unique exhibit designed to
demonstrate the precision of its me-
chanical structures. Trunsitronics gave
us another look at a possible future
with a line of neatly designed transis-
torized amplifiers and preamps. They
will no doubt e showing up with ampli-
fiers of much higher ratings in the near
future. :

In University's room. Vic Brociner
was conducting a very interesting A-B
test with the company's new ‘“Spheri-
con” tweeter and an electrostatic
tweeter. Paul Weathers finally intro-
duced the long-expected stereo version
of his FM-capacitance pickup. The
sound was superbly clean and features
extreme separation. Most people were
quite amazed at the tracking pressure
with this unit which is all of a half of
one gram! The oscillator is now factory
set and sealed so no further tuning is
necessary. Best news to many who own
Weathers mono units is that they can
be converted into the stereo version.

Well, that is about it friends, if I
have left out some people or missed
some significant new products, I can
only say I'm sorry. Covering a Show of
this magnitude isn't easy on the feet
and I am not exactly sylph-like!

For details in the field of tape and
information on some of the tape exhibits
at the Show, refer to my column “Sound
on Tape” on page 88. {301

[ _Sun | Mon | Tue | Wed | Thu |

LT
CALENDAR

of EVENTS J4Ei

NOVEMBER 28-29

NAB Fall Conference. Sponsored by Na-
tional Association of Broadcasters. Biltmore
Hotel, New York, N.Y. Program details
from NAB Headquarters, 1771 *“N'" St
N.W., Washington 6, D.C.

DECEMBER 1-2

Eleventh National Conference. Sponsored
by Professional Group on Vehicular Com-
munications, Institute of Radio Engineers.
Sheraton Hotel, Philadelphia. Program in-

formation available from Douglas N. Lapp,
Tele-Dynamics Inc., 5000 Parkside Ave.,
Philadelphia 31, Pa.

DECEMBER 12-14

URSI-IRE Fall Meeting. Sponsored by the
Boulder Laboratories of the NBS, USA Na-
tional Committee for the International Sci-
entific Radio Union, and Professional
Groups of the IRE. Radio Building, Boulder
Laboratories, National Bureau of Stand-
ards. Full details from National Academy
of Science-National Research Council, 2101
Constitution Ave., N.W., Washington 25,
D.C.

DECEMBER 13-15

1960 Eastern Joint Computer Conference.
Sponsored by IRE, ACM, and AIEE. Hotel
New Yorker and Manhattan Center, New
York City. Details from the Conference,
P.O. Box 2580, Grand Central Station,
New York 17, N.Y.
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ELECTRONIC CROSSWORDS

By BRUCE BALK

(Ansicer on page 131)

wEICOS

... a completely new

ACROSS DOWN
1. Propagated periodic disturb- 1. NBS radio station.
ance. 2. Engineers’ organization.
3

5. Metric unit of mass or weight.

9. Bird.

13. Type of bridge.

14. Unit of visible flux.

16. Sound of laughter.

17. Sell.

18. Synonym for plate.

19. Send forth.

20. Young cow.

22. Discoloration on a TV cathode-
ray tube.

24. Another designation for rare or
noble gas.

27. Negative.

28. Cogwheels.

31. Range of frequency.

32. Symbol for internal shield.
33. Power factor (abbr.).

35. Angel (Fr.).

36. Stage whispers.

39. Wing (Lat.).

40. Suffix in verbs.

41. Animal doctor for short.

42. Employ.

43. Vehicle.

44. Member of a religious order.
45. Stumbering.

47. Transparent mineral.

48. Stand erect.

50. Teleost fish.

51. Granted.

52. Thin stick.

54. Male deer.

56. Electrode.

58. Optical counterparts of objects
62. Character of reproduced sound.
65. Depleted (two words).

68. Barren.

69. Metal.

70. Measurement of the
cal of capacitance.

71. Ancient Egyptian God.
72. Confined.
73. Work on a manuscript.

recipro-

. . vedi, vici.

4. Type of antenna array.

5. Piercing stare.

6. Race.

7. “I love” (Latin}.

8. Prefix for middle,

9. Parts of the anatomy.

10. Incline.

11. U.S. state.

12. Unit of electrical power.

15. Rare gas.

21. Printers’ measure

23. Interference.

25. Sound of silk.

26. Combining form denoting the
presence of sulphur,

28. Ratios of output to input volt-
age.

29. Follow.

30. Spy.

33. Location.

34. Unit of capacitance.

36. Engineers’ organization.

37. Fights with swords.

38. Sixth sense; object of current
research (abbr.).

39. Carbolic, for example.

41. Diffused matter.

46. College degree.

47. Absolute unit of pressure

49. Important.

51. Part used to convert rotary to
linear motion.

53. Component having {wo elec-
trodes.

55. Petty quarrel.

57. Union of two; a pair.

59. A square-wave voltage.

60. God of love.

61. Relayed.

62. Contact at the end of a plug.
63. Unrefined metal.

64. Negative prefix.

66. Prefix meaning three.

(pl).

71. Relax. 67. Grain.
r 12 |3 ]a 5 16 [7 |8 g o [ iz
13 14 15 16
7 8 )
20 2 22 23
24 25 |28 27
28 |29 |30 30 32 33 [34
35 36 37 [38 39
a0 4] a2 43
a4 a5 46 a7
48 1a9 50 51
52 53 54 |55
56 57 58 59 |60 |6l
62 (63 |64 65 66 |67 68
69 70 71
T2 73 75
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Model 760: 117 VAC

Kit $59.95 wired $89.95

Model 761: 117 VAC & 6 VDC { Kit $69.95
Model 762: 117 VAC & 12 VDC )Wired $99.95
incl. mtg. bracket (Pat. Pend.)

*EICO premounts, prewires, pretunes, and seals the ENTIRE transmitter
oscillato" circuit to conform with FCC regulations (Saction 19.71 sub-
division ). EICO thus gives you the transceiver in kit form that you can
build and put on the air without the supervision of a Commercial Radio-

Telephone Licensee!

Highly sensitive, selective SUPERHET (not regenerative) receiver with 5%2
dual function tubes and RF stage. Continuous tuning over all 23 bands.
Exclusive Super-Hush® noise limiter. AVC.3” x 5” PM speaker. Detachabie
ceramic mike. 5-Watt crystal-controlled transmitter. Variable *'pi" network
matches mast popular antennas. 12-position Pesi-Lock® mounting bracket.
7 tubes and 1 crystal {extra xtals $3.95 each). Covers up to 20 miles.
License 3ivailable to any citizen over 18—no exams or special skills
required, application form supplied free. Antennas optional,

TOPS

All-Transistor Portable RA-6
Kit $29.95 Wired $49.95
High sensitivity & selectivity. New type
piug-in trans stors. 47 x 6~ speaker; push-
pull audio. Prealigned RF & IF trans.
formers, Less battery, incl, FET.

New! 60-Watt CW Transmitter 4723
Kit $49.95 Wired $79.95
{deal for nowca or advanced ham need-
ing low-power, stand-by rig. 60W CW,
SUW externil plate modulation. 80
through 10 meters.

ol ? FE R
a2
e

90-Watt CW Transmitter* #720

Kit $79.95 Wired $119.95
“Top quality’’ —ELECTRONIC KITS GUIDE.
Ideal for veteran or novice, 90W CW,
65W externa| plate modulation. 80
through 10 meters.

*U.S. Pat. No. D-184,776

IN DESIGN ... QUALITY

n O
kAR
gk B3

- ] 9 B T

High-Level Univ. Mod.-Driver £#730
Kit $49.95 Wired $79.95
Delivers S0W undistorted audio. Modu-
lates transmitters having RF inputs up
to 100W. Unique over-modulation indi-
cator. Cover E-5 $4.50.

Grid Dip Meter $710
Kit $29.95 Wired $49.95

Inciudes complete set ¢t coils for full
band coverage. Continuous coverage 400
ke to 250 mc, 500 ua meter.

Compare — judge for yourself — at your
neighborhood EICO distributor . For FREE
catalog on over 70 models ofeasy-to-build
professional test instruments. hi-fi and
ham gear, fill out coupon on Page 28

Most EICO distributors offer budget terms.

pL/Icos

3300 N. Bivd,, L.I.C. 1, N. Y,

Add 5% in the West
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COTHE’S New Complete

[ UBlE it swooING

1

Takes Heudnches Out Of
All Servicing Problems!

TRANSISTOR TROUBLES
IN 12 MINUTES!

Trouble-shoot every type
4 of cireuit in ALL transis-
[ torized equipment! 525
pages; hundreds of illus-
ftrations; 120 check
icharts! $5.95

;w?"ad%"
RECORD CHANGER
TROUBLES IN 5 MINUTES!

Locate mechanical and
electronics troubles fast.
Covers all makes. 320
pages; 450 photos; 58
check charts! $3.95

P Pind

TV TROUBLES

IN 10 MINUTES!
Find the exact sound or
1 picture trouble in any
@ TV set from 700 possi—
500

754&744«}“
COLOR TV TROUBLES
IN 15 MINUTES!

Covers every type of color
TV and picture tube! 550
pages; 362 check charts,
diagrams, picture pat-
terns! $5.9S

Simi;le Check Chart System Saves Time

These amazing practical handbooks with an
ENTIRELY NEW METHOD, show you
how to find the trouble in ANY tv, record
changer or transistor circuit FAST! Index
tells you where to look; famous Check-
Charts help you pin-point the exact trouble
in minutes! These on-the-job books quickly
pay for themselves in profitable new busi-
ness and valuable time saved!

SEND NO MONEY!

Just mail coupon for free
trial. After 7 dayvs, send only
low price or return books
and pay nothing! If vou keep
all 1 books, send only §4
after 7 days. Pay $18.35
halance plus postage at $4
per month.

Educational Book Publishing Div.
COYNE ELECTRICAL SCHOOL, Dept. CO-RT

3 Rush 4-book PIN-POINT Series for 7-day FREE

i
|
: 1455 W, Congress Pkwy., Chicago 7, Il
| check

TRIAL For individual bouoks,

below,
(CORD CHANGER (£3.95 plus postage)
ISTORS ($5.95 plus postage)
3TV (54,495 plus postage)

T COLOR TV ($5.95 plus postage)

ber offer.

NANC cevesesersccsseesconscncsans eesABOarals
T Zone. ... State
105 Caxh Price enelosed: Covne pa
nel l'.l)_ Ctor X10005 plus MO, fee ne 3
s Al Sbuy maney baek guurantee on Casb Ol’

|
|
|
|
|
| Adress coveviieiieiiiiiiiiiiiiiiiiieieea
|
|
|
|
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TRANSISTOR INVERTER

Arvkuay International, Inc., 88-06 Van
Wyck Expressway, Jamaica 18, N. Y.
has released its Modecl 2-120W transis-
tor inverter, which converts the 12-
volts from a car or boat battery to the
110 volts required for standard home
appliances. Thus it facilitates using
such units as a TV set, tape recovder,
and the like in a vehicle or at picnics
and so on where the vehicle is acces-
sible.

Using no moving parts, the 2-120W
inverter weighs 5% pounds and is ap-
proximately 10” x 4”. It is available in
factory assembled or kit form. For
additional details, write to the manu-
facturer.

SOLDERING AID
Cyclops Mjy. Corp., 20839 Fenkell,
Detroit 23, Mich. has announced a new
attachment for soldering guns that is
designed to reduce parts replacement
time on printed circuit boards. The unit
consists of a special desoldering tip, a

porcelain bowl], plastic tube, and rubber
suction bulb. The bulb is pressed to
draw the melted solder up into the cup.

The new attachment is said to elimi-
nate overheating terminals on etched
boards as well as the need to clean or
ream out the eyelet hole. For additional
information, write to the manufacturer.

ISOLATION TRANSFORMERS

United Transformer Corp., 150 Varick
St, N.Y. 13, N.Y. has introduced a series
of ultrashielded
., isolation trans-

. formers (hermet-
=+ ically sealed to
- MIL-T-27A speci-

' fications, type TF-
4RX01YY) which
simulate battery
operation. They
are designed for extremely critical cir-
cuits requiring the ultimate in isolation
for power-line equipment. The effective
capacity coupling between primary and

secondary windings is less than 0.1 uuf.
Even this minute capacitance can be re-
duced, according to the manufacturer,
by optimum circuit design suited to the
individual application.

HEATHKIT CB TRANSCEIVER

Heath Company. Benton Harbor,
Mich. has announced its Model GW-30,
a hand-held Citi-
zens Band trans-
ceiver available
in factory-wired
or kit form.

The GW-30 is
designed, accord-
ing to the manu-
facturer, for
sharp, clear two-
way portable
communication
in applications re-
quiring no li-
cense, Additional-
ly. the unit meets
FCC require-
ments for li-
censed use in
communication with regular class D CB
stations. With appropriate crystal, the
unit also can be used by radio amateurs
on the 10-meter band. The battery-op-
erated 4-transistor circuit features a
fixed-tuned superrcgenerative receiver
with its inherent noise-limiting prop-
erties. The crystal-controlled transmit-
ter uses maximum FCC-allowable input
with optimum efficiency for signal clar-
ity and strength.

The unit is housed in a black simu-
lated-leather case with polished alumi-
num front panel and a leather shoulder
carrying strap. It has a volume control,
push-to-talk button, and telescoping
whip antenna.

TV CLEANSER

Abbott-Lane Industries, Bellmore,
N.Y. has introduced “Visionkleen,” de-
scribed as a new pelletized all-purpose
cleaner, said to he an easy-to-use, eco-
nomical, and effective agent for keeping
television screens and tubes free of dust
and grime.

To use it, a person drops onc pellet
into a plastic spray dispenser, adds
eight ounces of tap water, sprays the
mixture on, and wipes the dirt off.

CONTROL EXTENSIONS
General Electric Co., Schenectady 5,
N.Y. is offering two non-slip rear-con-
trol extension rods that will permit TV
service technicians to adjust height and
vertical lincarity on receivers.

ELECTRONICS WORLD



The extension rods are tapered to fit
over control shafts, and may be used on
either knurled or slotted shafts. They
eliminate the “slip problem” that may
be present when a screwdriver is used
for these adjustments.

TUBE DATA PADS

Tronic Pad. 5959 St. Hoover St., Los
Angeles 44, Calif. is offering a series of
“Tronic Pads” which resemble scratch
pads, but contain characteristic curves
of transistors and tubes. Muliiple copies
are available for detailed circuit analy-
sis.

Load lines and other notations can he
drawn on the curves. Circuit designs
can be sketched on individual sheets for
comparison. Carbons may be inserted to
provide duplicate copies. A pad con-
tains 25 data sheets of one tube type;
a package contains ten pads. Pad size
is 41" by 7".

MAST-MOUNTED PREAMP

Jerrold Electronics Corp., 15th and
Lehigh Ave., Philadelphia 32. Pa. has
introduced the Model DSA-202, a new
low-cost addition to its line of ‘‘de-
snower” preamplifiers for improving TV
and FM reception in fringe arecas.

The new unit provides 20 db gain for
all v.h.f. television channels, while a

minimum of 8 db gain is claimed at 108
mc., the extreme edge of the FM band.
Designed to be mounted along the mast
of an antenna, the preamp is furnished
with a power supply, Model 407P, which
may be installed remotely.

CONTINUITY CHECKER

EDP Corporation. 3501 S. Orange
Blossom Trail, Orlando. Fla. is now
offering a new transistorized continuity
checker, the “Con-Chek.”

The unit produces a clear and distinc-
tive audible tone for continuity, a higher
pitched tone for low-resistance circuits.
and a crackled “hashy’ tone for inter-
mittents. “Opens” produce no tone.
There is no tone produced on circuits
having more than 100 ohms of d.c. re-
sistance, nor will it respond to high in-
ductance circuits.

December, 1960

»# ASSEMBLY MANUALS

factory wired you wire—
$729.95 YOU SAVE
$50.00*
& .
L X A

THAT [QEN(E(9)
HIGH FIDELITY KITS

OUTSELL
FACTORY-WIRED i
COMPONENTS tribu

::MODEL SA-40

40-watt stereo preamp-amplifier in
kit form. Harmonic distortion, less
than 0.5% 14 controls. Hum and
noise inaudible,

MODEL SA-40—Kit .. . .. $ 79.95
MODEL SA-40W-—-Wired ...$129.95

MODEL ST-45

AM-FM SIMULCAST stereo tuner in
kit form. Sensitivity—2 uv for 30
db quieting. MPX facitities.

MODEL ST-45—Kit .. ... ... $84.95
MODEL ST-45PA — Semi-Kit, with
AM and FM tuner sections wired,
prealigned and calibrated..$99.95
MODEL ST-45W-—Wired, aligned, cal-
ibrated, ready to operate.$134.95

MODEL ST-35

FM TUNER KIT. Sensitivity, 2 uv
for 30 db quieting. Easily adapted
for MPX and stereo

MODEL ST-35—Kit _....... $59,95
MODEL ST-35PA — Semi-Kit, tuner
section wired, prealigned. .$69.95
MODEL ST-35W-Wired, aligned, cal-
ibrated, ready to operate . .$89.95

MODEL L-2

2-WAY, SPEAKER-SYSTEM SEMI-
KIT. 10" Jensen woofer and horn-
type tweeter. Response, 45 cps to
15 Kc. 2312" W x 137D x 12" H.
MODEL L-2U—unfinished birch

$59.95
MODEL 1-2F--walnut, furniture-fin-
isheds: 2w i sne $69.95

MODEL L-1

ULTRA-COMPACT SPEAKER SYSTEM
SEMI-KIT. Excellent sound in mini-
mum space. Response, 50 to 14,000
cps. 152" W x 9% D x 812" H
MODEL L-1U —sanded {(unfinished)
watnut . H $2
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Guanantesd !Crystals,

BUY NOW AND SAVE!!

OVERTONES: 10 to 30 Meg... Tol. .005%...$2.50

AMATEUR & NOVICE Fundamental. .Tol. 005

HC-6 Herm. Sealed ...................... $2.50

HC-6—6 Meters (Sth Overtone) ........... $3.75

MARINE FREQ. HC-6 (Herm. Sealed)

Tol. .005% ....oovviineinnnninnnnnns $3.50

ALL MARINE FREQ.-FT-243, DC-34 Hold Tol. .005....$2.00
POLICE, C.A.P., CD, MARS. Tol. .01% ................. $1.60

CITIZENS BAND—11 METERS—.005% TOL.
26.965 to 27.225 MC, 3rd Over. Herm. Seal. or
....$2.50

FT-243 ...........
13.4825 ta 13.61

FT.243 - $2.50
$2.00

6741.25 to 6806.25 Kc, 4th Harm. FT.243 only . ...

SPECIAL

OCK CRYSTALS

FT.243 Holders 4035 KC to
8650 KC in steps of 25 KC's
DC-34 Holders 1690 KC to
4440 KC  steps of 10 KC

SEND FOR FREE CATALOG

NOVICE BAND FT-243 Fund. ca. ¢
B0 Mel 3701-3748-Steps of 1 KC. FT-243
40 Met. 7150-7198—5teps of 1 KC. FT-242

Dbl. to 40 Met. 3376-2598, Steps of 1 u: rr :4.1

F1- 243—2 Meters (Steps of 1 KC) .vviennnnnn
F1.-243—6 Meters (Steps of 1 KC) ............
FT-243—From 30004000 ....................
FT-243—From 1005-2999 (Steps of § KC)
F7-243—.005% Tol. From 3000-8750 0
F7-243—.01% Tol. From 3000-8750 ...........
FT7-241 SSB Low Xtals 370 to 540 KC

(Steps of 1.852 and 1.388).................
F7-241 SSB Matched Pairs . .......... .......
FT-241—AN/TRC-1-721.167 KC-1040-625
(Steps of 1.042 KC—Except 1000 KC)....... $.65

include S¢ per Crystal postage. (U.S. only), Calif. add
4%, tax. No C.0.D. Prices subject to chg. ind. ‘2nd choice,
sub. may be nccess. Min. Order $2.50

Open Friday Evenings unhl 9 P.M.

“The House of Crystals”
U. S. CRYSTALS, Inc.
Los Angeles 19, Cal.

1342 5. La Brea Ave.

ELECTRONIC
TECHNICIANS!

Raise your professional standing
and prepare for promotion!
Win your diploma in

ENGINEERING
MATHEMATICS

from the
Indiana Home Study Institute

We are proud to announce two great
new courses in Engineering Mathematics
for the electronics industry.

These unusual courses are the result of

many years of study and thought by the
President of Indiuna Home Study. who
has personally lectured in the classroom
to thousands of men. from all walks of
life, on mathematics, and electrical and
clectronic engincering.

You will have to sce the lessons to
appreciate them!

NOW you can master enginecering
mathematics, and actually enjoy doing it!

WE ARE THIS SURE: you sign no
contracts—you pay only AFTER you
have completed cach Unit of your course.

In plain language. if yYou aren’t sutis-
fied you don’t pay. and there are no
strings attached.

Write today (a postcard will be fine),
for morc information and your outline
of courscs.

You have nothing to lose, and every-
thing to gain!

The INDIANA Home Study Institute

924 E. Columbiao Avenue, Fort Wayne, Indiana
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The "“Con-Chek” is pocket sized and
weighs only 11 ounces. It comes com-
plete with a self-contained battery and
test leads.

POCKET-SIZE TRANSCEIVER

Ross Laboratories, Inc., Seattle,
Wash. has introduced a tully transistor-
ized two-way ra-
dio small enough
to be carried in
the pocket.
Named "“Pocket-
Talkie. ' itis
claimed to pro-
vide reliable
short-range com-
munication.

The set may be
operated under a
special provision
of the 27-mega-
cycle Citizens
Band which re-
quires no license
or permit. Basi-
cally, the CD high
frequency is a line-of-sight communica-
tion system, and range will vary with
application and terrain. A reasonable
range in fairly open country would be
2 miles, and under very favorable con-
ditions, 3 miles. In a crowded city
among tall steel-re-inforced buildings.
the range would be one or two blocks.

The unit operates on a single dry cell
battery at an average cost of less than
two cents an hour. It weighs a half-
pound.

Raas

WIRE STRIPPER

Utica Drop Forge and Tool Division.
2415 Whitesboro, Utica 4, N. Y. has an-
nounced what it terms a revolutionary
new wire stripping tool. Called the
“Stripwright,” it cleans and strips most
types of insulation including Teflon on
both solid and stranded wires.

The “Stripwright’™ has a squeeze grip
and slide action. It is equipped with a

cam-action calibrated dial which can be
adjusted to strip from No. 12 to No. 26
wive with a full range from 0 to .080
inch. Variations in wire size can be
compensated by a flick of the user's
thumb.

The tool, which weighs 7 ounces, has
a pistol-type design that facilitates its
use in limited access areas.

CHEMICAL CLEANSER

Electronic Chemical Corp.. Jersey
City, N. J. has announced a new prod-
uct and formula. EC-44, which is in-
tended to lubricate, condition, and clean
all electrical contacts. The 6-ounce
spray can containing the solution is be-
ing offered with a free 5-inch plastic
extender push-button assembly.

The new liquid has an electrical ve-
sistance which lowers as temperature
increases. Since point contact is elimi-
nated as current builds up or drops off
gradually, EC-44 is credited with redue-
ing arcing as well as being an aid in re-
ducing radio and television interference.

DEMONSTRATION SYSTEM

Scy Electronics Co.., Inc., 1778 Flat-
bush Ave., Brooklyn 10. N. Y. has an-
nounced its radio demonstration system
for use in dealers’ showrooms.

The new system, according to the
company, does for radios what a master
antenna does for television receivers. It
uses a concealed loop antenna and
booster to supply signals to receivers
for best. interfercnce-free reception.
The system. which is not connected to
the sets, may be concealed behind dis-
play shelves as long as it remains in
proximity with the sets being demon-
strated.

GRID CIRCUIT TESTER

Seco Electronics. Inc.. 5015 Penn Ave.
So., Minneapolis, Minn. has introduced
its Model GCT-9,
said to be the first
and only grid cir-
cuit tester that
offers complete
coverage of all
TV tube types,
including voltage
amplifiers, power
output and heat-
er-type diodes.
hundreds of for-
eign and indus-
trial types, as well as types with grid,
plate, or cathode caps.

It permits tests for grid emission,
leakage, shorts, and gas in one opera-
tion and indicates results instantly and
visually on a 6AF6 “eye” indicator. All
tubes are checked within tube manufac-
turers’ recommended limits by the d.c.
testing process.

For additional
manufacturer.

details, contact the

CITIZENS BAND TRANSCEIVER

Lafayette Pmli(). 165-08 Liberty Ave.,
Jamaica 33, N.Y. is offering a new “de-
luxe' Citizens Band transceiver. Desig-
nated as the HI-20, and operating
within FCC prescribed limits, the new
set can span distances up to 20 miles,
depending on terrain and antenna
height.

A built-in 12-volt power supply read-
ies the HE-20 for mobile use. Other fea-

'I ! Eﬁ.l-r-

- ot .

“S" meter with switeh to
measure signal strength and to check
on wattage input to final stage; four-

tures include:

teen tube performance; four crystal-
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controlled receiver positions. plus tun-
able veceiver over all 23 channels; four
crystal-controlled fransmit positions.
Also included is an adjustable squelch
control. a highly effective automatic se-
ries-gate limiter., push-to-talk ceramice
microphone and relay. and illuminated
dial. A 4-inch speaker is driven by a
2-watt audio output section.

With each HI-20, the manulacturer
supplies a complete set ol matched crys-
tals for channel 9.

POCKET SIZE METER

Audioter Mfg. Co.. Division of Tea-
tron Electronics, Inc.. 400 S. Wyman
has announced a new

St., Rockford, Il

3 —

“pocket meler,” Catalogue No. 30-240.
The 67 by 47 instrument serves as d.c.
voltimeter, a.c. ram.s. voltmeter, ohm-
meter, decibel meter, and d.c. micromil-
liammeter. Additionally, it reads in-
ductance, capacitance, and relative sig-
nal output.

The instrument is supplied with a
pair ol test prods and full instructions.

AXIAL-LEAD RESISTOR

International Resistance Co.. 401 N.
Broad St., Philadelphia 8, Pa. has added
a 3-watl axial-lead wirewound power
resistor to its “PW" line. The new prod-
uct features fireproof inorganic con-
struction. It is said to answer a long-
time need for a commercial version of a
power resistor where size and cost sav-
ings are of prime importance, but where
military specifications are not a neces-
sity.

Resistance elements of the unit are
uniformly and tightly wound on glass
fiber cores. Tinned copper leads are se-
cured 1o the element, and the element-
lead assembly is sealed in a rectangular
ceramic base. The PW-3, as it is desig-
nated, is manulactured in a resistance
range from 0.24 to 6200 ohms, and in
standard tolerances of 257/ and 2107

PUSH-PULL SWITCH

Stuckpole Curbon Co.. Ilectronics
Components Div., St. Marys, Pa. has an-
nounced a new pull-on, push-off switch
for use in conjunction with variable re-
sistors. Known as Type G-16. the switch
is said to allow for gireater convenience
in operating radio and TV receivers,
hi-fi equipment, instruments, and other
devices.

It can be furnished on many of the
company’'s single and dual-section vari-
able resistors. The switch operates [rom

\‘:» )\

the same shaft used to control the re-
sistor.
TWO-WAY CB RADIO

Rudio Corporation of Americn has
announced a new four-channel Citizens
Band radio for transmitting and ve-
ceiving ashore or afloat.

Known as the “Radio-Phone Mark
VIL" the set features lour erystal-con-
trolled channcls as well as a tunable
receiver covering all 23 channels in the
CB range.

Two models are available, one for
use on 117-volt a.c. or 6-volt d.c. pow-
er sonrees, and the other for operation
with 117-volt a.c. or 12-volt d.c. sources.

MINIATURE TUBE SOCKETS
Gurlock Electronic Products, Camden

1. N.J. has introduced a new series of
“Chemelec” 7- and 9-pin miniature tube

sockets,

Available with saddles or shields, the
new sockets are designed for high-fre-
queney service in electronie equipment
wheze low loss factor and dielectric con-
stant are required. {301

MADE IN ITALY

POTENTIOMETERS o POTENZIOME #1 « POTENTIOMETER

POTENTIOMETRES « PC

\4

Choose from hundreds
of factory models

World Renowned Rehability

\4

ANTIOMETROS

Custom made to your
specifications

LESA COSTRUZIONI ELETTROMECCANICHE S. P. A. - VIA BERGAMO, 21 - MILANO ITALY

LESA OF AMERICA 11 WEST 42np STREET -

December, 1960

NEW YORK, 36

N.Y. - U S A,
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F YOU collect back issues of this or
I any other magazine, perhaps for the

magazine itself but more usually for
one or two interesting articles contained
in a particular issue, you soon find your-
self being crowded out of whatever stor-
age space you may have. Most of the
time, however, you save reams of use-
less material for the sake of keeping
what copy you do want.

A writer probably reads, and collects,
more magazines than anyone and it
rapidly becomes necessary to find some
way of saving only the wanted material
and dispensing with the rest. For that
reason, the author has been binding
back articles for some time and a num-
ber of useful tricks he has developed
in the process are being passed along.

The important part is deciding what
to keep and what to throw away. Any
article of a practical nature, either di-
rectly or indirectly related to your own

First step is to disassemble book by removing
cover and opening staples holding the pages.

-

y/§_

.% % mumﬂ'ﬁn..
G ot Db wF B,

An accurate and complete index is a ‘‘must”’
or the entire system becomes a shambles.

particular interests, is worth keeping
even if it seems to have no use at the
time. This includes reports on new
techniques, as well as construction fea-
tures. Even if you can't use the infor-
mation now, sooner or later a use for it
will turn up. If it doesn't you can still
throw the unwanted material away.
Most quality magazines these days
are “‘stitched” together with metal sta-
ples with the front and back covers, in
one piece, stuck over the top. Pull the
magazine apart by tearing off the cover
sheet down the spine of the magazine.
Use a pair of pin-nosed pliers to remove

112
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All articles in a series, for instance, become more usable and easier to consult
when they are removed from issue and filed together in a sturdy cardboard binder.

Bind Your Back Issues

By JOHN BERRIDGE

Articles dealing with your special interests or hobbies
can be clipped and filed in permanent form, as outlined.

the staples, then pull the various sec-
tions of the magazine apart. This pub-
lication, for instance, is folded into
several sections. which are then glued
together down the backs. The complete
magazine can be reduced to its indi-
vidual sections with a little care. Dis-
card the sections which don't contain
anything you wish to keep. Trim the
sections to a particular size by using a
knife and straightedge down the back
edges, Scissors will produce a more rag-
ged result. If you are filing articles from
several magazines of the same relative
size, trim all the paper to the size of
the smallest. This gencrally means re-
moving no more than a quarter-inch
at the most.

Finding a good binder is also im-
portant. The usual type of three-ring
binder does a poor job, even when the
punched holes in the paper are re-in-
forced. The pages get torn too easily as
they are turned over. One of the best
binders to use is the ‘“Accopress’ binder
which pinions the backs of the paper
with a soft metal strip. It also has a
much greater capacity than a three-
ring binder, and it is readily available
at stationary stores.

This same company has recently
come out with another type of binder,
the **Accogrip,” which holds the paper
under a strong clamp, thereby eliminat-
ing the need to punch holes in the paper.
The same binder also makes it much
easier to remove individual articles for
reference purposes. If you prefer to use
the “Accopress” or similar binder, re-
verse the clamping strips so that any
additions are made to the back of the
file. If this is done, a simple numbering

system can be used for indexing pur-
poses,

Indexing the file is a must if you refer
to the file frequently. You can file under
subject matter hut the simplest method
in the long run is just to number the
articles consecutively as you add them
to the file, then include an index at the
back. Any additions are given the next
highest number and the appropriate
data added to the index. This system
is much quicker to use and it is possible
to find any particular article in a matter
of seconds.

The only complication is when por-
tions of twe or more articles appear on
the same page. In this case file all the
conflicting articles under one heading
with the pages in numerical order as
they were in the magazine, and index
accordingly. You can add these heading
and index sheets by using blank type-
writer paper of the same size as the
articles, numbering them in the top
right-hand corner with the title roughly
one-third of the way down the page.
If you usec¢ colored sheets, of the type
available for ‘“second sheets,” the title
and index pages will stand out very
clearly,

Add the finishing touch by labeling
and numbering the front cover of the
binder. One final word. The one time
you shouldn't strip magazines 1o use
this filing system is when you own every
issue of the magazine ever published. A
collection like this is too precious to
tear apart and should be properly
bound in some other fashion. Except
for this case, the system outlined works
fine in helping to preserve worthwhile
material for years. [30]
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1961 British Trends

By PATRICK HALLIDAY

RITISH radio and TV trends for 1961
were revealed recently at the annual
National Radio Show in London. Seen
for the first time were combination AM-
FM transistor portables—usually with
9 transistors and 4 crystal diodes—cost-
ing about $65.00 and TV sets incorporat-
ing “electronic eyes” to adjust contrast
settings automatically with changes in
ambient lighting, as when curtains are
drawn or lamps switched on. This form
of automatic contrast control, already
popular in Continental Europe, depends
on resistance changes of up to about
0.75 megohm in light-dependent cad-
mium-sulphide photocells. The cell,
mounted on the TV cabhinet in a position
where it is unaffected by the tube screen
light but exposed to changes in room
lighting, may be connected between the
video amplifier and the picture tube or,
alternatively, forms part of the normal
automatic picture control network.

Frame-grid tubes are now being
widely used in TV sets to increase sensi-
tivity and so permit indoor antennas to
be used over wide areas. New 23-inch
picture tubes have been introduced by
several firms following the recent trend
toward 21-inch screens, although the
very popular 17-inch models still ac-
count for almost 90 per-cent of sales.

Fully transistorized TV sets have been
shown by some makers, including a 14-
inch direct-viewing Pye set with 26
transistors, 11 germanium diodes, 3 sili-
con diodes, and a high-voltage tube rec-
tifier. With built-in rechargeable bat-
tery, the set weighs about 38 pounds.
Prices have not heen announced but are
likely to be hetween $300 and $400.

For more than a decade tape record-
ers have been marketed in the United
Kingdom mainly by specialist firms, but
recently the principal suppliers of radio
and TV sets have moved increasingly
into this field; although the tape decks
are often made by firms used to mechan-
ical engineering in the phono equipment
market. Simple tape recorders often op-
erate at a single speed (33% ips) and
cost around $65 to $90, as compared with
high-fidelity models costing up to about
$300 for domestic use. These generally
have three-speed decks for 715, 3%, and
1% ips speeds.

Four-track recorders for mono or
stereo work are available in most price
ranges. An ingenious mechanism with
transistorized preamplifier is marketed
at just over $30. It will convert any
phono reproducer into a tape recorder.
Fully transistorized tape recorders vary
from simple models which dispense with
the high-frequency bhias oscillator to
models for line/battery operation.

The trend in radio and TV prices is
downward; current models being gener-
ally about 5 per-cent lower than a year
ago. This reflects a determined attempt
to overcome the decline in TV sales
which set in early in 1960, following the
boom year of 1959. [301
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uild This Superh .7

c/w/éf%

roan From Simple Kits and

AVE OVER 50%!

LET US
SEND YOU

FREE
DETAILS

HOW TO ASSEMBLE A

Selole

ELECTRONIC ORGAN
IN SPARE TIME!

Give Your Family A Lifetime of Musical Joy

The Beautiful
Yeloter
CONSOLETTE

— the only small or-
gan with two full 61-
note keyboards and
22 stops. Requires
only 2° x 3’2" floor
space! Commercial
value approximately
$1600 or more — yet
you save over 50
when you build this
thrillinginstrument!

With A Magnificent Schober ELECTRONIC Organ!

Now vou can build the brilliant, full-range
Schober Coxsorrre or the larger Concenrr
Monkr with simple hand tools. No  skills
are necessary to construcet an instrument with

Send For Complete Details On Schober Organs
and For Hi-Fi Demonstration Record
The conpon will bring you a handsome 16-
page booklet in full color deseribing Schober

one of the finest reputativns
among electronic organs. No
woodworking necessary — con-
soles come completely assem-
Dled and finished. All you do is
assemble clearly marked clece-

THE GREAT
CONCERT MODEL

meets specifications of
American Guild
of Organists

organs in detail, plus articles on
how casy and rewarding it is to
build your own organ and how
pleasant and quick it is to learn
to play the organ. In addition,
we have prepared an exciting

tronic parts guided by clear il-
lustrations and detailed step-by-step instrue-
tions. Even teen-ugers can assemble the
Schober! You build from kits, as fast or as
slowly as you please. . at home, in spare
time — with a small table serving as your
cutire work shop!

Pay As You Build Your Organ;
Start With As Little As $,18.941

You may start building vour Schober at once

with an investment of as little as $18.94, The

musical instrument you assemble is as fine,
and teclmically perfeet, as a commereial
organ built in a factory — yet vou save over
507 on top-gquality electronic parts, on
hich-priced labor, on usnal retail store mark-
up! In your own home, with vour own hands
vou build win organ with genuine pipe organ
tones in an infinite variety of tone colors
to bring into your home the full grandeunr
of the Emperor of Instruments. You may
build the Coxsorirre for vour home, or vou
may want to build the great Coxcrnt
Mobuir for home, church, school or theatre.
You save 50% and more in cither case.

107 hi-fi LI record demonstrat-
ing the full range of tones and voices avail-
able on the Schober, which yon may have
for only $2.00 (refunded when you order a
kit). Literature on the Schober is FREE!
There is no obligation; no salesman will call.

Mail This Coupon
For FREE Literature
and Hi-Fi Record
Today!

The Schober Organ Corp., Dept. RN-9

43 West 61st St., New York 23, N.Y. I
I {_] Please send me FREE full-color booklet and I

other literature on the Schober organs.

[] Please send me the 10" hi-fi Schober demon-
stration record. | enclose $2.00 (refundable on
I receipt of my first kit order). I

I T P I

Address. I

................... Zone... State.........

l City. .. I
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Manufacturers’

El@.ﬂ. Literature

TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KIND in U.S.

Get practical traming in New Shop-Labs of Coyne.
Prepare for a better joli and a successful future in a
to_]) opportunity field. Advanced education or pre-
vious experience not needed. Employment service to
graduates
Enroll NOW—Pay Later

I'::.I)ZU]C? Plan and Fasy Payment Plan. Also Part
Time Employment help for students

Clip coupon or write to address

FREE Boo below for Free Illustrated Book

“Guide to Careers’’—Describes all training offered .
No obligation and No Salesman Will Call. Act NOW

B. W, Cooke, Jr., President CHARTERED

NOT FOR PROFIT
Established 1899
1501 W. Congress Pkwy.
P ———— Chicago, Dept. 90-6C
I“(:OVNIE Electrical School
| 1501w. Congress Pkwy., Chicago 7, Ill.
| Dept. 90-6C
Send FREE book ““Guide to Careers™ and details I
pf all training you offer. However, 1 am especially
interested in:

I ] ELECTRICITY ] TELEVISION ) BOTH FIELDS |
| NAME. ... |
| ADDRESS. ...ttt i, |

ITY oo, S I
lary osTaTE

...for BEST
Citizens Band Operation

and MAXIMUM
TRANSMITTER POWER OUTPUT

EUIﬂIPfL]C(ﬂd, Model M-100

RELATIVE R-F

POWER
METER

Consumes no power!
Helps you tune for best performance!

Calibrated for operation into a 50-ohm load, will
indicate maximum transfer of radio frequency
energy into a Citizens' Band antenna having
50-ohm input impedance. Will (ndicate output
power readings for transmitters of up to 3.5
watts output into a 50-ohm load.

Supplied complete with PL-259 and S0O-239
50-ohm coaxial connectors.

.

List price $24.50.
...for adummy antenna test purposes. use the
50 ohm RUTHERFORD TERMINATION T-101
with your Citizens’ Band Class D eguipment.

S;Q ) List price $4.95
al@tﬁm ELECTRONICS C0.
COMMUNICATIONS DIVISION

Dept EW12, 8930 Lindblade Street
Culver City. Calfornia
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KURMAN RELAYS

Kurmun Electric Co., 191 Newel St.,
Brooklyn 22, N.Y. has issued a new cata-
logue of off-the-shelf relays. The bro-
chure, No. 60-8, illustrates stock relays
available from the company's sales
agencies. Basic information has been
simplified with a view to aiding engi-
neers, buyers, and distributors in select-
ing standard relays for their applica-
tions.

Hundreds of relays are listed, with
diagrams, prices, and complete electri-
cal operating characteristics. Among
the types shown are sensitive, power,
antenna, microminiature, hermetically
sealed, telephone, and multi-pole sensi-
tive types.

STEPPING SWITCH CATALOGUE

C. P. Clare & Co., 3101 Pratt Blvd,
Chicago 45, Ill. has issued a 40-page,
two-color catalogue on its complete line
of stepping switches. Designated as
Catalogue 202, it contains complete data
on construction features, circuitry, and
performance characteristics of the com-
pany’s spring-driven, cam-operated, and
direct-drive stepping switches.

COAXIAL PLUGS

Cannon Electric Co., Advertising
Dept., 3208 Humboldt St., Los Angeles
31, Calif. has brought out a catalogue
supplement describing its BNC series
of r.f. coaxial plugs. The new 16-page
booklet, Catalogue BNC-A, includes
nomenclature, a mating functional dia-
gram, BNC assembly instructions,
Kwik-assembly BNC instructions, as
well as illustrations and specifications
for the jacks, plugs, receptacles, adap-
ters, and other accessories.

BNC series plugs are designed for
small coaxial cables. They are light-
weight, weatherproof, and manufac-
tured according to military specifica-
tion MIL-C-3608.

The company also has announced a
revised 20-page MS catalogue describ-
ing the MS-A (solid shell), MS-B (split
shell), MS-C (pressurized) plugs ap-
proved to Specification MIL-C-5015. For
a copy of either publication, write direct
to the manufacturer.

TELEPHONE-TYPE RELAYS

Potter & Brumfield Division of Ameri-
can Muchine & Foundry Co., Princeton,
Indiana is offering a four-page, full-
color folder showing its complete line of
telephone-type relays.

Featured in the folder is a chart list-
ing electrical and mechanical character-
istics of seven basic types of relays. Coil
data and available enclosures also are
included.

An unusual addition to the piece is a
nomogram upon which the operating

speed of the company’s BS relay can be
calculated.

COMMUNICATIONS COMMAND CENTER

Westirex Recording Equipment De-
partment, 6601 Romaine St., Hollywood
38, Calif., has issued an illustrated, four-
color brochure describing its “Commu-
nications Command Center.”

Designed and fabricated by Westrex,
the center is “human engineered” to
provide maximum efficiency for com-
mand radio communications by police
and fire departments as well as utilities
and transportation companies.

UTC SUPPLEMENT

United Trunsformer Corp., 150 Varick
St., New York 13, N.Y. has announced
its new 1960-61 supplement catalogue.
Printed in two colors, this 16-page book-
let is an updating of last year’s issue,
and offers complete information on elec-
tric wave filters and high-“Q” coils. It
is prepared for separate filing.

Detailed specifications on the com-
pany’'s line of stock items are given,
as well as something of the extent of
development in the art, providing the
design engineer with a concept of the
possibilities of present component de-
sign. A reactance-frequency chart also
is included as well as further informa-
tion on other UTC products: transform-
ers, reactors, magnetic amplifiers, and
pulse transformers. Mention also is
made of some of the firm’s engineering
and production facilities.

DRAFTING STANDARD

The American Society of Mechanical
Engineers, 29 West 39th Street, New
York 18, N.Y. has published the first
American standard to deal with the ac-
tual preparation of electrical diagrams.
Approved by the American Standards
Association, it has been designated as
“American Drafting Standards Manual,
Section 15, Electrical Diagrams,
Y14.15-1960."

Included in the new publication are
detailed recommendations on preferred
practices for use in electrical diagrams,
described as “‘ground rules,” to elimi-
nate divergent drafting techniques. Dia-
grams dealt with are single line or one
line, schematic or elementary, connec-
tion or wiring, and interconnection.

The new Standard is available at
$1.50 a copy from the ASME at the
above address or from the ASA, Dept.
PR 174, 10 East 40th Street, New York
16, N.Y.

NEWARK CATALOGUE
Newark Electronics Corp., 223 W.
Madison St., Chicago 6, Ill. has released
its 1961 catalogue. Designated as No.
71, the new publication lists over 60,000
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industrial electronic parts, amateur,
radio and TV components., Over 500
electronics producers are represented
in this 452-page book.

Items are illustrated, described, and
indexed. For a free copy, write to the
company at the above address, or to
Newurk-Inglewood, 4747 W. Century
Blvd., Inglewood, Calif.

MINIATURE TRANSFORMERS
Microtran Cec., Inc., 145 E. Mineola
Ave., Valley Stream, Long Island, N.Y.
has issued its 1961 catalogue listing lat-

est miniature transformers. Detailed
specifications and diagrams are in-
cluded.

The catalogue is designed for direct
ordering of available off-the-shelf items
from stocking distributors. Price lists
and dealer lists are furnished. Among
the miniature transformers descrilied
are typical special units, designed to
customer specifications, as well as types
for aircraft and missile applications,
designed to meet MIL-T-27A and other
military specifications.

SEMICONDUCTORS

Motorola Semiconductor Products
Inc.,, 5005 E. McDowell Rd., Phoenix,
Arizona has released an attractive, four-
color brochure describing its complete
line of industrial and military semicon-
ductor products.

The 12-page booklet lists key specifi-
cations such as breakdown voltage, cur-

rent capacity, operating temperatures,
and power dissipation. Among the prod-
ucts offered in this line are germanium
power transistors, audio and switching
transistors, silicon and germanium mesa
transistors, silicon rectifiers, and silicon
zener diodes.

The brochure also provides informa-
tion on this manufacturer's “Meg-A-
Life” reliability program which makes
“military equivalent” semiconductor de-
vices available to commercial users of
transistors.

ELECTROCRAFT CATALOGUE

Electrocraft Products Componen! Di-
vision, GC Electronics Co., 400 S. Wy-
man St., Rockford, Ill. has published a
new 32-page fully illustrated catalogue
describing recent developments in
plugs, jacks, adapters, connectors,
shielded jacks, cord-mounted jacks. and
push-button switches.

Photographs as well as dimensional
drawings accompany all product de-
scriptions. Designated as Catalogue No.
FR-61-E, the new publication is avail-
able free on request to the manufac-
tuver.

SYNCHRONOUS MOTORS
Superior Electric Co., Dept. SS, 83
Laurel St., Bristol. Conn. is offering an
8-page brochure, “Slo-Syn Folder SE-
L2604 which contains technical char-
acteristics, specifications, ratings, and
outline dimensions of new 50-, 150-, and

250-ounce-inch “‘Slo-Syn”’
motors,

Conventional, militarized, and explo-
sion-proof types are offered with or
without planetary gear speed reduction
assemblies, All have a basic shaft speed
of 72 rpm at 60 cps and can be used as
constant-speed a.c. motors or as d.c.
stepping or incremental positioning de-
vices. A feature of these motors is in-
stant starting, stopping, and reversing.

synchronous

OPAD POWER SUPPLIES

Opud Electric Co., 43 Walker St.,
New York 13, N.Y. has issued a cata-
logue sheet describing and illustrating
a new series of low cost, transistor-
regulated d.c. power supplies.

The models described have an output
voltage range of 4 to 32 volts d.c., with
current ratings from 1.5 amperes to 15
amperes. Rated input is 105-125 volts
a.c., 60 cycles, single-phase. Regulation
is held to within * 157 for line and
load changes. Ripple does not exceed
5 my. r.n.s.

TRANSISTOR CROSS REFERENCE

Workman TV Products, Inc., Box
5397, Sarasota, Florida has compiled a
new cross-reference sheet listing almost
800 entertainment-type transistors. The
guide lists both domestic private label
and Japanese-made transistors.

The new guide also is available as a
17 x 22-inch wall chart, lithographed in
two colors on heavyweight paper. [30]
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Class D (27 mce) Citizens’ Band

Kithenford 400"

two-way RADIOPHONE

HIGHLY SENSITIVE
SUPERHETERODYNE
RECEIVER

OFFERS YOU

MORE

FOR THE MONEY!

A —

Specifications:
Superheterodyne receiver.

Sensitivity — 1 microvolt (for 6 db S—+ N/N ratio).
Selectivity — at 10 KC adjacent channel

spacing. down 38 db.

Image Rejection — 60 db or more.

Transmitter — Crystal controlled.

Power Input — 5 watts (FCC maximum).

Power Output - Approx. 3 watts!into 50-ohm load.
Extra feature: Capable of increased power
(10-12 watts) for industrial applications

outside but adjacent to Citizens" Band
a Kithenfod, ececrronics co.

COMMUNICATIONS DIVISION NAME___
8930 Lindblade St., Culver City, Calif.
Built by a leading manufacturer of oY

SIX
CHANNEL
OPERATION

EFFICIENT
TRANSMITTER

UNIVERSAL POWER SUPPLY
OME UNIT OPERATES ON
115VAC, € and 12VDC

MRECT
READING
DAL

CORROSION
PROOF
FINISH

CRYSTALS MAY BE

ANGED WITHOUT REMOVING

SET FROM CABINET

Beautiful styling, maximum operating range, high
efficiency, rugged construction, extraordinary de-
pendability. ..
expensive sets, are built into the Rutherford 400"

features normally found only on more

ADDRESS _ _ — - _

STATE _

Etectronic Test Instrumentation
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RADIOS
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uulu‘ testing,
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Adrline,

:\ll Arvin, Atwater Keat, Belmonl, Doseh, Brunswick,
Clarion, Crosley. Emerson, Fada, G-I, Kolster, Majestic,
Motorola, Philvo. Pilot, RCX, Nilvertone, Sparton, S(ron-
bers and dozens mare.  Includes hundreds of pages ot old

tube, transformer and other compovents data.

10 DAY FREE EXAMINATION

Dept. RN-120, Technical Division,
HOLT, RINEHART and WINSIuN, Inc.
383 Madlson AV(‘ New Vork 17 N.
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| Ataress. oo

I City. Zone, Stiate
OUTSIDE U.S A —Price $10 50 cish with order only.
Money back if you return hook in 10 days. I

SAVE 20%

BUY DIRECT
You can now buy this

VOXBOX at BIG SAVINGS

A voice-controlled relay device for voice-operated
“‘break-in'' with any voice modulated
fixed or mobile.
in contest

rig either
Gives you tremendous advantage
operating, traffic handling, telephone
type conversation and ‘‘two hands on the wheel’’
mobiling.

$350° 7 $28°
nly

Send check or money order to

TRANSCON DIVISION

Nokmusr TELECOMMUNICATIONS, INC.

Danbury, Conn.

Send for NEW catalog

Available from franchised distributors at slightly
higher cost.

Anechoic Rooms
(Continued from puye 32)

For most large anechoic rooms, on the
order of 15 feet by 15 feet, a window
18”x 24" works out nicely, providing it
is correctly located. Under normal con-
ditions a double-glazed 141" salely glass
has proven tc be acoustxcal]y compatible
with most wall panel construction en-
countered by the authors. However,
each window design should be carefullty
matched to its own particular panel de-
sign. There are many sources, such as
texts on acoustics, periodicals reporting
on actual laboratory data, ete. to which
one can turn in order to obtain trans-
mission loss values of window glass in
various thicknesses and with varied
spacing between panes. The hest souirce
of information is, of course, the profes-
sional engineer with practical expe-
rience, combined with actual field tests.

Along with the proper selection of
glass thickness and spacing is the design
of tight rubber seals to hold the glass
pane to the panel framing. Again, the
window seals should be selected to pre-
vent acoustic leaks around the window
glass itself. Since the acoustic proper-
ties of the room are affected by the
highly reflective properties of glass, an
anechoic window plug which can be
placed over the window during critical
testing programs should be supplied.
This plug consists of a structural fram-
ing to which wedges of the same design
as the wall are attached. Once this win-
dow plug is installed, the wedges on this
frame blend in with the wedges on the
walls, ceiling, and floor, giving the room
complete anechoic properties.

Ventilution System: A successful ven-
tilation system depends on the careful
selection of a blower as well as adequale
silencing of the air going into the room
and being discharged from the room.
Fig. 7 shows one particular design for
a ventilation system used in conjunction
with an anechoic chamber. The normal
anechoic room's ventilation system con-
sists of a blower housed in a special en-
closure, one silencer for the inlet air,
and one silencer for the discharged air.
The need for both inlet and discharge
silencers is apparent when one considers
the noise which the blower generates
and the intake opening itself. Before the
air is allowed to enter the room, the in-
let silencer must be capable of filtering
out any noise generated by the blower.

At the discharge end of the system.
the opening through which the air leaves
the room must be placed in one of the
wall panels. In order to keep any noise
in the area from entering the room
through this opening, a special silencer
must be placed over that hole to allow
the air to move out of the room but pre-
vent sound from entering it. Although
their functions differ slightly, each of
these two types of silencers is available
commercially.

The blower unit selected must be ca-
pable of supplying the required amount
of air through such a system. The
blower, discharge silencer, inlet silencer,
and the room itself, must all be part of

ELECTRONICS WORLD



CITIZEN BAND

CLASS “D"

CRYSTALS
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1005°5 tolerance—Meet F € € require-
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ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS |

Kee big yed display . . . if he doesn’t stock (h\ m.
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ALL ORDERS SHIPPED Ist CLASS MAIL
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Dept. R-120—1000 Crystal Drive, Fort Myers, Fla.
For even faster service phone WE, 6-2100

ELECTRONICS WORLD HAS

A BUYER FOR YOUR USED
EQUIPMENT OR COMPONENTS!

The 245,000 purchasers of ELEC-
TRONICS WORLD are always in the
market for good used equipment or
components. So if you have something
1o sell, let EW readers know about it
through our classified columns. It costs
very little: just 60¢ a word, including
name and address. Minimum message:
10 words.

:,Martin Lincoln

| ELECTRONICS WORLD
| One Park Avenue

| New York 16, N. Y.

For
further
infarmation
write:

-- then you need us!
GET STARTED RIGHT by writing
for FREE 8 page catalog ifus-
trating over 30 business torms
and systems designed specifi-
calty for TV-Radio Service.

ON SALE AT YOUR PARTS JOBBER

LOOK

NO FURTHER . . . IF YOU'RE
UHHAPPY WITH “HI'" HI-FI
PRICES. WRITE FOR OUR
UNUSUAL AUDIO CATALOSG.
KEY ELECTRONICS CO.

120-C Liberty St., N. Y. 6.
Phone Cloverdale 8-4288

December, 1960

the aerodynamic system. Proper sizing |
of the ventilation system can be handled
by anyone familiar with airflow-pres-
sure drop relationships. Insofar as the
blower itself is concerned, the noise may
be sufficient to disturb personnel work-
ing in its immediate vicinity outside the
room. For this reason, a specially de-
signed acoustic blower enclosure is
provided. The enclosure, in addition to
reducing blower noise, also helps to pre-
vent the transmission of noise from the
blower through the wall panels, which
would raise the noise level inside the
chamber.

These are just a few of the factors
which must be considered in the design
of an anechoic room. A good anechoic
room, like any other job really well
done, is a work of art that, in addition,
has the truly functional purpose of pro-
viding the proper environment for mak-
ing sound measurements. [301]

RUSSIAN TRANSLATIONS

THE National Science Foundation and

the U.S. Department of Commerce
have announced the arrival of the first
group of Russian scientifie and technical
publications translated abroad as part of
a cooperative Federal agency program
which js being financed by the overseas
sale of surplus UK. agricultural com-
modities.

The translations were prepared by the
Israel Program for Scientifie Transla-
tions under contract with the National
Science Foundation., Projects are now
under way in Israel, Poland, and Yugo-
slavia 1o produce translations of 89,000
pages of seientifie and technical material
originally published in languages unfa-
miliar 1o most U.S. scientists.

The program will include a wide vari-
ety of technical and scientific subjects,
The Oflice of Technieal Services of the
U.S. Department of Commerce receives,
catalogues, distributes, and sells the
translations at approximately one cent a
page. In cooperation with the Special
Libraries Translations Center at John
Crerar Liberary, Chicago, OTS publishes
twice monthly “Technical Translations™
to announce new translations available
and in process. This publication is sold
on subseription. Write to the Superin-
tendent  of  Documents, Government
Printing Office, Washington 25, D.C. The
annual domestic fee is $12.00 and $16.00

for foreign subscriptions. 130]
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yourself for a career

in many exciting, grow-
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‘When you graduate from
the Milwaukee School
of Engineering, you are
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career as an Electrical
Engineer or Engineer-
ing Technician. Under

a faculty of specialists,
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technical education in
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equipped laboratories
and classrooms. As a
result, MSOE graduates
are in great demand
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industries nationally. .

At MSOE you will &
meet men from all ’ g
walks of life and all
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immediately. Engineering technicians
graduate in 2 years with an Associate
in Applied Science degree., For a
Bachelor of Science degree in Engi-
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FREE CAREER BOOKLET!
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e School of Engineering. Just

o e mail the coupon.

L LL LR LD LT ey

MILWAUKEE SCHOOI.-
OF ENGINEERING

Dept. EW-1260, 1025 N. Milwaukee St.
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TAKE A GOOD LOOK AT THIS CARD

... It's your guarantee of the best possible
magazine delivery and service—when you
subscribe through a magazine sales person.

CR—the Central Registry of Magazine Sub-
scription Solicitors which is sponsored by
Magazine Publishers Association, Inc. — was
formed by America's leading publishers in
cooperation with reputable subscription agen-
cies to assure you prompt and dependable
service ... backed by a $1,000 bond.
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New Audio
Test Report

p#.f B LaB TESTED
ELECTRANIES woRLo

Shure 545 ‘“Unidyne I’ Microphone
Garrard SPG3 Stylus Pressure Gauge
Koss Model SP-3 Stereo Earphones
Dyna ‘“Mark IV’ Mono Power Amplifier

Shure 545 ¢‘“Unidyne 111"
Microphone

REL REPONSE-DB

IKC
FREQUENCY-CPS

Fig. 1. Shure's response curve of the 545.

HIS is a unidirectional dynamic probe

microphone designed for high-quality
pickup of voice and music. Light in
weight, the slim tubular mike is easily
hand-held, and can be slipped into or out
of a special clamp supplied with it for
stand mounting.

The “Unidyne III” offers either high-
or low-impedance (50 to 250 ochms) out-
puts, which are selectable by the appro-
priate strapping of the mike’s output
plug. A 25-foot length of three-conduc-
tor shielded cable is supplied, with a
plug at one end (to fit the mike) and
bare, tinned leads at the other end. Out-
put is rated at —148 db (EIA rating),
which is moderately high, and the man-
ufacturer's published response curve is
rather disconcertingly conservative
(Fig. 1}. However, the mike sounded
quite a bit better than its published re-
sponse curve would suggest,

S5KC {OKC 20KC.

0- 3500 TO 7000 CPS
E- 7000 TO I0,000CPS
F - AT 10,000 CPS

A-AT 70 CPS
B-70 TO 250CPS
C-250 TO 3500 CPS

Fig. 2. Cardioid polar pattern of the mike.

It was very clean and crisp, with a
slightly sibilant quality and a marked
tendency to favor brass and percussion
instruments. Its low end was tight and
very well defined, although the deep
bass range was noticeably cdeficient.
Speech was natural and very intelligibly
reproduced, as were male and female
singing voices. Orchestral pickup was
not so good, due mainly to the reduced
deep-bass response noted previously,
plus a tendency to make gut strings
sound like steel ones. The “Unidyne III”
has a somewhat stark, cold sound, but
it is this very quality that makes it ideal
for pickup of small bands and jazz
groups (all temperatures).

Its cardicid polar pattern is well-de-
fined in both the horizontal and vertical
planes and with remarkably little fre-
quency discrimination (Fig. 2}, so it can
do an effective job of controlling knotty
acoustic-feedback problems in p.a. set-
ups. Incidentally, it would probably also
lend itself very nicely to pairing, for
stereo broadcasting and recording.

All in all, this is a fine general-pur-
pose mike for use where directivity and
intelligibility are of greater importance
than very wide frequency range. The
price of the mike is $51. {30}

Garrard SPG3 Stylus Pressure Gauge

NE of the fanciest stylus pressure
gauges that we have seen is the new
Gurrard SPG3. This unit measures sty-
lus pressure up to just above 12 grams
on a scale with widely spaced half-gram

divisions. The gauge will work with all
current pickup heads and arms whether
in record changers or in manual players.

In operation the stylus is placed on a
scale pan that is counterbalanced by a

ELECTRONICS WORLD



TRANSPARENT  FIXED MOVING
TOP CQVER POINTER POINTER

NUMBERED
DIAL

TEST WEIGHT SETTING CALIBRATION
{INSIDE) KNOB SCREW

coil spring. Tension on this spring is ad-
justed by a large setting knob that sim-
ply winds up the spring as it moves a
large numbered dial under a fixed |
pointer in the rransparent top cover.
When the scale pan assembly is in per-
fect halance with the spring tension, a
moving red pointer on the assembly
lines up with the fixed pointer, thereby
indicating stylus pressure. {

A 5-gram test weight is supplied with
the unit for occasional checking of the
gauge accuracy. We first carefully ad-
justed the unit for the 5-gram reading
using this test weight. Then we checked
the gauge by weighing several precision
weights used on an accurate chemical
balance. Weights of 2, 5, and 10 grams
were placed on the scale pan, and we
were pleased to find that the gauge was
“right on the button” at 5 and 10 grams
and within a quarter gram at 2 grams.
This kind of accuracy is certainly well
within the limits needed for checking
stylus pressures. We also could have
checked the gauge by weighing ordinary
coins on it. For example, a half-dollar
should weigh in at 12% grams, a quar-|
ter at 6% grams, and a dime at 2%
grams.

The SPG3 is available at local audio
distributors for $2.95. [30]

Koss Model SP-3
Stereo Phones

FOR THOSE who prefer their stereo in
private, a set of sterco earphones may
be just what the doclor ordered. The set
of Koss SP-3’s that we have just tried
out gave surprisingly good quality even
at the low frequencies. Although not
cheap as carphones go (they sell for
$24.95), they should be a worthwhile in-
vestment for the stereophile who wants
personalized listening or who doesn't
want to disturb others in his houschold. |

December, 1960
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+RECORDING TAPE

*Oxide guaranteed not to rub off

G or aqieak—or money biek. Con-

3 pare oura with other “Bargain'
tape. You'll find it'a uore than

Just “'price’ when vou desl with

<" us. Weare original piom era in the
- tave recorder Liusees and our
Duln(mn lnenn every hingtous.

600” Acetate (plistic) .75
900" \IYI \l( (!nlyq‘n (A .95
1200° MYLAR, & 1il, 57 reel 1.28
1200 Am-um- (plastiel, 7 1.29
Ylan. 1.35

179

2.69

2.69

3.49

NOREI.CO
SPEAKERS

Frinous 9710M, twin-cone 87 apruker,
original List 39.85, usnal NET 23.97,
NOW, while they lnst Y4 off pet . . .
11.98 plus postaze. (discontinued
maodel). Frequeney 40-20,000 cy. Other
SENSATIONAL Speaker reductions
on u firat come, first served busis.
SEND FOR SPEAKER SPECIFI-
CATION SHEET,

COMMISSIONED ELECTRONICS co.

1776 Columbia Road Washington. D.
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The WONDEROD whip is, of caurse,
fiberglass (-oll Shokespeore antennaos are).
And, because the fiberglass sheaoth (-0
rod formed by exclusive Shokespeare
process so that it won't set) is
looded dielectrically, the best impedence
match is made with a shorter rod. Thus,
you get full quarter wave efficiency from
96" WONDEROD — with a full 6"
more clearonce than standord 102"
whips.

Fibergloss gives WONDERODS other od-
vontages:

toke a

your
metal

insulotion to reduce operating
high impact
. a surfoce that
in salt spray, efc. .

a light weight that cu!s road noises, and
reduces swaoy.

hozards under live wires . . .
and flexural strength . .
won't rust, even

Still wonder whether you're getting
it all in 967 Just try itl

COLUMBIA PRODUCTS CO.

Subsidiary of Shakespeare Company
Columbla, Sovth Carslina

APE

Low

T

HI-FI COMPONENTS
SLEEP LEARN KITS

MERITAPR UNUSUAL
cost, high quality VALUES
recording tape, in boxes FREE

or cans, 1961 cCatalog
DRESSNER,69-02 RA. 174 St..Flushing 65, N.Y.

| ENGINEERING DEGREES

E.E. Option Electronics or Power
Civil, Mechanical, Physics.
Also in Liberal Arts

Earned through Home Study

Pacific International
College of Arts & Sciences
Primarily a Correspondence School
Resident classes also available

5719-R Santa Monica Blvd., Hollywood 38, Calif.

PACIFIC

INTERNATIONAL
cAs
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Since the phones have a low imped-
ance of only 4 ohms ecach, they cannot
be used directly across any high-imped-
ance circuits without shorting out the
signal. They may. however, Dbe con-
nected where your speakers are con-
nected. directly across the secondary of
the stereo amplifier’s output trans-
former windings. A switch could be in-
stalled to allow either speakers or
phones to be used.

Because of the high sensitivity of the
earphones, it may be necessary o just
barely ‘“crack” the gain control of your
amplifier. Under these conditions. some
amplifiers, especially the sensitive, high-
power ones., may have more residual
hum and noise than desired signal. By
simply inserting a series resistor—we
used a 12-ohm wirewound unit and made
our connection to the 16-ohm tap-—we
were able to open up the volume pot a
bit more to get a respectable signal-to-
noise ratio. A low-value pot. or better
still a T-pad, between the amplifier out-
put and the phones will serve admirably
as a level adjustment. thus permitting
the amplifier’'s volume control to be ad-
vanced somewhat. We don't know how
much power the phones will handle. but
the loudness of their output would serve
as a warning not to feed too much power
into them and risk a possible burn-out.

The carphones themselves employ a
pair of 3V-inch dynamic reproducers
mounted in a special leather-finish plas-
tic material housing. Sponge foam car-
picces keep out extraneous sounds and
permit the small diaphragms to produce
respectable bass when clamped to the
listener's ears. When we connected our
audio oscillator to the phones, we were
still hearing plenty of output down to 30
cps. At the high end, we could hear out-
put up to 17,500 cps. where our ears.
rather than the phones, probably cut off.

The stereo fan who sometimes wants
his sterco rin earphones will find a set
of SP-3's a worthwhile addition to his
stereo rig. [30]

Dyna ‘“Mark IV”’
Mono Amplifier

T SEEMS rather strange to be work-

ing on a monophonic power amplifier
after spending so many of the past
months on stereo units. Yet, it is an en-
jovable venture since & mono power
amplifier is one of the simplest of kits to
build. This Dyna “Mark IV" 40-watl
amplifier is among the ecasiest to build
since the entire first stage, which in-
cludes the voltage amplifier and a phase
inverter. is all pre-assembled on a
printed circuit board. The design uses
only four tubes in all. a GZ34 as a recti-
fier, a direct-coupled 7199, and a pair of
F.1.34's as push-pull power output tubes
in a distributed-load circuit.

Not only are the I£L.34's operated well
below their maximum ratings resulting
in longer life. but they employ a fixed
bias arrangement providing imore power
al less distortion.

The results of our tests on one ol the
units we built show that the hum and
noisc was completely inaudible under
normal listening conditions, being down
77.3 db from 2 watis under open-input

MC G E E PURSEFACS')I:LSALE

SAVE O/ ON A
ALMOST 50 o 40 WATT
GENERAL ELECTRIC STEREO AMPLIFIER

“aira i b

REG. $119.95 — SALE PRICE 69.95
General Electric M$-2000, Stereo audio amplifier, made
to sell at $119.95 audio net. McGee offers you a $50.00
saving. Now you can buy them as long as our stock
lasts at $69.95, Factory rated, 40 watts peak, 20 watts
per channel. 28 watts average audio output. Designed
for use with any record Changer speaker system and
tuner.

Model FA-10, General Electric FM/AM tuner,
$129.95. McGee's Sale price, $69.95.

HIGH FIDELITY

CORNER
SPEAKER SYSTEM
50.00 $2295
VALUE

UTAH BUILT

12” WOOFER

4” TWEETER
MODEL COR-12, 20 high, 217
wide, 13La” dee Choice of

simulated . Limed
& Wa ruitswood.

Reg.

Walnlt' or
Shpg, wt. 20 1hs, Responsc,
30 {o 13,000 cps. SALE PRICE
$22.95, 2 for $44.00, Combination offer M=-2iOO G, F.
amplifier with 2 corner spraker systewms tor $109.95.
FA-10 TUNLIR $60.00 extra.
WRITE FOR CATALOG
BARGAINS
McGEE'S in— Mi-Fi—T.V.
pParts — Tubhos —
Speakers — Elec-
160-PAGE tronic Matcerial

1901 McGee St., Kansas City 8, Missouri

RADIO PARTS STORES
& HI-Fl SALONS!

Hundreds of dealers across the
nation profit by selling ELEcTroN-
ics WorLp each month to their
customers., Are you one of them?
ELEcTRONIcS WorLDp helps  build
store traffic . . . keeps customers
coming back month after month
for the merchandise vou sell-—and,
best of all, you earn a necat profit
on cach copy sold—No Risk IN-
VOLVED.

So get details on selling ELec-
TRONICS WorLD, the world's larg-
est  selling technical electronics
magazine. Or, order your copics
now. Just use the handy coupon.

Electronics World
One Park Avenue
New York 16, New York

] Sendme........... copies of ELECTRONICS
WORLD for resale in my store each month.
No risk involved on my part.

|
i
[
[
[
I ™ Send me details on selling ELECTRONICS
[
[
i
|
[
[
|

Att: Jerry Schneider I
[
|
[
[

WORLD in my store. |
[
i
|
!
i
[
[

STORE NAME_

ADDRESS —— L

cITY _— IONE STATE_

SIGNATURE -
Ew 1260
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condition. and —88.8 db with the input
shorted.

The sensitivity of the amplifier is 1.38
volts input for 40-watts output. This
sensitivity is just a bit low compared to
other amplifiers we have checked. How-
ever since most preamps will easily de-
liver this amount of output signal, there
should Dbe no problems in driving the
amplifier to full output.

The frequency response was excep-
tionally good, being within ==.25 db from
10 ¢cps to 35 ke. at the 2-watt level, and
within #-.7 db trom 25 ¢ps to 30 ke. at its
maximum 40-watt level.

The intermodulation distortion char-
acteristics are shown in the accompany-
ing graph. These figures were taken
with 60 and 6000 cps at a 4 to 1 ratio.

The harmonic distortion taken at the
40-watt level was 1.427: at 30 cps; .35/
at 1000 cps; and 2.78" ¢ at 15 ke. We have
always felt that a harmonic distortion
of 277 should be the maximum permit-
ted for a true hi-fi power amplifier and,
with that thought in mind, we found
that the amplifier will produce 39.4
waltts hefore it reaches a harmonic-dis-

TO
POWER
SUPPLY

330K

390

270K ™
TO POWER

[l T T T T T T T I’
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EQUIVALENT SINE WAVE POWER-WATTS

IM distortion of the ‘‘Mark IV amplifier,
taken at 60 and 6000 cps {4 to 1 ratio).

tortion figure of 2%
indicated above.

The damping factor cf this amplifier
was found to be 12.5.

The results of our tests proved, with-
out doubt, that this power amplifier will
provide true hi-fi performance. It is
available in kit form for $59.95, or fac-
toryv-wired at $79.95. [30]

at the frequencies

A-470

C‘P‘ —O YEL.I6

Q——O OR. 8

om

——C BRN.4

1.56V. DC.

- U BLK,
COM.

EL34

470

¥ MATCHED PAIRS

December, 1960

Partial schematic of the ‘““Mark IV’ ampli-
fier. Power supply, consisting of a GZ34
tube for ““B+ " and selenium rectifier for
the fixed bias supply, is not shown here.

FREE One Year Subsciipt on
to OLSON RADIO'S Fantas
tic Bargain Packed Catilog—
Unheard of LOW, LOW
WHOLESALE PRICES on
Brond Name Speakers, Changers, Tubes, Tools,
Hi-Fi's, Stereo Amps, Tuners and other Ba gains,

RADIO-INTERCOM

* Radio with Remote Speaker
* It's a Two-Way Intercom

No. RA-341
3 for $45.00

15"

Lots of 12, Ea. $14.00

Sotube superheterodvite radoon handscms nory

vase with builtan PM =peaker, 50 teet i cahle
and remote speaker. 4-positien funetion wit h
selects operation as radin, radie with 1-mote
speaker. and talk or histen in intercom pcaition
Radio tunes standard (AMi broadcast band
130 ta 1600 KUY Tiny 20 remiote spe ker is
meunted mm a matching 1vory cahinet finly

4a3"x1' 2" and has a 1ack for easy conr ertion
te the radio intercom. When used as an irter-
a1t Iy Ko sensitive it picks up the ticking of
a ceck on the other wide o the roorn Jaster
stethan size: 3P.7x327x4 %7, For 117 valte A C
wr 1.

MAIL COUPON TODAY

Fill in coupon below far your FREE one year suoscrip
hon to Olson’s Bargain Packed Cotolog To order
Rodio Intercom, simply check quantity desiced and
send remittance along with coupon. (Include ¢nough
for postage or parcel post shipment. Send $2 00
deposit for C.O D, orders )

[]FREE Olson Catalogs for One Y :ar
[JRadio-Intercom RA-341 Ea $15.93
[ ] Lots of 12, Eo. $14.00

[] 3for $45.00

NAME
ADDRESS

Gy _ IONE___STATE

CORPORATION

614 s. Forge St., Akron 8, Dhio

OLSON RAD|IO
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will send you your choice

of the world’s greatest electronics
books for a 7-DAY FREE EXAMINATION

Here are some of the world's greatest clectronics hooks..
carefully by Ziff-Davis Electronics Book Service as among the
best in their fields. You'll find top-noteh texts and manuals on
important volumes covering
appliances...
help vou understand such fields as computers, citizens band,
communications, and electronics experimentation.

theory and instruction...
TV servicing, electricity and

THEORY
AND INSTRUCTION

.chosen

radio and  mail it today,

reference books to

RADIO
AND TV SERVICING

Each volume is designed to help you get more know-how, greater
enjovment from vour electronics specialtv—and each is yours for
7 days FREE! Simply write vour choices on the coupon below and
When vour books arrive, read and enjox
seven tull davs. If, after that, vou don't agree that they are every-
thing vou want, return them and owe nothing. Here is the perfect
way to build the library every man in electronics must have.

them for

ELECTRICITY
AND APPLIANCES

Jet started in radio, TV, communications, by
using these simple basic guides to electronic
principles. functions, and operations!

2500. BASIC
ELECTRONICS, Grob
An introductory text on
the fundamentals of
electricity and elec-
tronics for technicians
in radio, television and
industrial electronics.
$9.25

2501. ELEMENTS OF ELECTRONICS,
Hikey and Villines

This basic electronics text offers an ex-
cellent course for training radio and
electronics technicians and for students
in television, radar and sonar. $6.95

2511.
UNDERSTANDING
RAD!O, 3rd Ed.,
Watson, Welch and Eby

For those with little or
no technical knowledge
who wish to know the
fundamentals of radio
theory and servicing.
$8.25

2522. ELEMENTS OF RADIO, Hellman

A thorough grounding in all basic prin-
ciples of radio and radio communica-
tions, with a review of electricity and
magnetism. Includes chapter on tran-
sistors. $5.50

2519. HANDBOOK
OF BASIC CIRCUITS
Mandl

A basic guide to cir-
cuitry combining com-
prehensive coverage of
major circuits with de-
tailed information on
circuits used in TV, FM
and AM. Simply written
and easy-to-under-
stand. $7.95

¥ OF
}mﬁ”” "LE ¥5
wastl

2512. PRIMER OF ELECTRONICS
AND RADIANT ENERGY, 2nd Ed.
Caverly

Clear and simple explanation of elec-
tronics and electronic tubes and circuits
for all concerned with the manufacture,
application, operation of household or
industrial electronic devices. $8.00
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Save time and labor in radio and TV mainte-
nance by referring to professional handbooks!

2407 HOW TO GET AHEAD IN

THE TELEVISION AND RADIO
SERVICING BUSINESS, Marcus

Shows the easy way to get started as a
TV-Radio repairman, how to earn while
you learn, how to get and keep cus-
tomers. $3.50

2415. MANDL’'S

-~ TELEVISION
SERVICING, Mandl

ASTRN This standard text
SEETREY book in the T.V. servic-

ing field provides clear

descriptions of the
fundamentals of T.v.,
and practical instruc-
tion on the diagnosis
and correction of typi-
cal troubles. $7.50
2408. ESSENTIALS OF ELECTRICITY
FOR RADIO AND TELEVISION, 2nd Ed.,
Sturzberg and Osterheld
Provides necessary background of prin-
ciples for understanding T.V., FM and
radio circuits. $8.25

2404. FM RADIO

SERVICING
xg;;:gfég HANDBOOK, King
A practical guide to
E‘iv'wnﬁmli FM V.H.F. receivers,

their design, construc-
tion, alignment and re-
pair. $5.00

2400. PROFITABLE RADIO
TROUBLESHOOTING, Marcus and Levy

Explains in easy-to-understand manner
the use of simple and advanced test in-
struments, opening a radio servicing
business, pitfalls, and successful pro-
cedures for a full-grown business. $6.25

2442. BASIC
ELECTRONIC TEST
INSTRUMENTS,
Turner

Over 60 instruments
described, their uses
fully explained and
valuablework-saving
short-cuts outlined.
$6.25

Brush up on electrical theory. repair any
electrical apphiance by using these simple
manuals!

2651. MAJOR
APPLIANCE
SERVICING, Brockwell

Gives essential infor-
mation for a career in
major appliance serv-
icing. Explains meth-
ods of repairing appli-
ances, organizing and
managing a service
business. $5.95

2653. PRACTICAL ELECTRICITY, Croft

Shows what electricity is, how it is gen-
erated and how it is used. Profusely
illustrated and written in simple lan-
guage with graphic examples. $8.50

2667. ELECTRIC MOTOR REPAIR,
Rosenberg

A unique and practical book that ex-
plains all details of modern motor repair
work: shows what to do—and why. De-
signed for bench use with duo-spiral
binding that lies flat, making text and
illustrations visible at same time. $9.25

2650. HANDYMAN'’S ELECTRICAL
REPAIRS HANDBOOK, Hertzberg

Step-by-step photos and instructions
show you how to repair and maintain
wiring, home power systems, appliances,
air conditioners, motors, etc. Also: how
to make three simple and useful appli-
ance testers. $2.50

o  2660. BEGINNING
B ELECTRICITY, Eaton

Principles, construc-
tion and operation of
basic electrical devices
and appliances. A thor-
ough foundation in
electricity plus essen-
tial details on mecha-
nisms. $6.00

2652. HOW TO REPAIR HOME
APPLIANCES, Campbell

For the do-it-yourselfer, a handy, easy-
to-read reference book with chapters on
alt kinds and types of appliances. Con-
cise, thorough instructions with many
usefut itlustrations. $2.50

ELECTRONICS WORLD



Construction
and
Experimentation

Communications
and
Broadcasting

* Special Topics

Wonderful “how-to"’ books to help
you build and enjoy practical elec-
tronic devices simply and easily.

2006. ELECTRONIC
EXPERIMENTER'S
MANUAL, Findlay
With a few dollars
worth of basic tools
and this book to guide
you, you can explore
electronics experimen.
tation more completely
than ever before. 10
big sections. $4.95

2002. ELECTRONIC KITS DIRECTORY,
Ziff-Davis Publishing Company

New 1960 edition lists over 750 Kkits,
latest models, prices and features for
hi-fi, ham radio, SWL, shop improve-
ment, Citizen's Band, fun and educa-
tion. $1.00

2351. RADIO PROJECTS, Marcus

10 easy to construct radios described in
this book cover the field thoroughly and
completely, progressing in difficulty from
the simple crystal detector to the super-
heterodyne receiver. $3.85

2001. 1960 ELECTRONIC
EXPERIMENTER'S HANDBOOK,
Ziff-Davis Publishing Company

40 projects for home and shop, 20 of
which are transistorized. Special section
on understanding transistor circuits.
$1.00; 2009, cloth $1.95

- See Yowr

Parnte Jolbber
Or Yse This

Coapon Today!

Leading raciio and electronics parts
jobbers, hi-fi dealers and salons are
making their.stores headquarters for
books on every electronics subject.
You can take this list to your favorite
deaier for immediate purchase.

If your local parts Jobber or dealer
does not carry books, use the coupon
for prompt delivery from ELECTRON-
IC5 BOOK SERVICE, on a 7-day free
trial basis.

December, 1960

Here are books which simplify
basic and advanced theory — and
open new horizons to you in the
field of communications!

2901. HAM RAD!O, Hertzberg

Tells exactly how to become a ““ham’’—
how to obtain a ham ‘“‘ticket,” how to
learn code, how to select receivers and
transmitters — everything you need to
know is between the covers of this handy
guidebook. $2.50

2900. BROADCASTING TELEVISION
AND RADIO, Kingston, Cowgill, Levy

A simple, practical introduction to broad-
casting, dealing with performance before
the microphone and camera. $8.65

2008. CLASS D
CITIZENS RADIO
Sands

First complete book on
Citizens Radio opera-
tion. Covers Class D
history, rules, applica-
tions, how it works.
Many illustrations.
$4.95

2907. RADIO OPERATING QUESTIONS
AND ANSWERS, Hornung & McKenzie

Presents specific information on radio
law, operating practices and theory for
those studying to pass the FCC com-
mercial radio operator exams of the vari-
ous license grades. $6.25

ELECTRONICS BOOK SERVICE
One Park Avenue, New York 16, N. Y.

Please send me the book(s) 1 have listed below for a FREE 7-day Trial Exam-
ination. | understand that if | am not completely satisfied, | may return my
selections(s) and I'll owe you nothing. Otherwise, | will send you payment for
the book(s) of my choice, plus postage and handling.

Choose any of these practical
books—to take advantage of the
growing opportunities in the ex-
citing field of electronics!

2007. COMPUTERS
AND HOW THEY
WORK, Fahnestock

A fact-filled guidebook
to electronic comput-
ers. Explains the work-
ings of every major
computer system. Must
reading for all who
want a more complete
knowledge of this im-
portant field. $4.95

2601. TRANSISTORS IN RADIO,
TELEVISION AND ELECTRONICS, Kiver

A descriptive, non-mathematical text for
radio, television, electronics technicians
and for those who want a working knowl-
edge of transistors and circuits. $7.95

2301. ELECTRONICS & NUCLEONICS
DICTIONARY, Cooke & Marcus

New! A revised, enlarged edition con-

taining authoritative definitions of terms

used in radio, television, industrial elec-

tronics, nucleonics, sound recording, etc.

Bigger and better than ever! $12.00
.

e 2600. TRANSISTORS,
Gillie

Describes and analyzes
semi-conductors and
transistors and how
they behave. 300
pages, illustrated.
$7.95

- et

NUMBER

TITLE

PRICE

*New York City Residents, please add 3% sales tax.
(If you need more space to list other titles, attach a sheet of paper with additional list.)

[J SAVE MONEY! Enclose payment in full for the book(s) of your choice and we will pay
shipping charges. Same return privileges and prompt refund guaranteed.

*TOTAL

] Please send me FREE CATALOG when published. EF522
NAME
PLEASE PRINT CLEARLY
ADDRESS
CITY. ZONE STATE

Satisfaction guaranteed or money refunded.)

(7-Day Free Trial offer good only in U.S.A. and Canada. Foreign customers must enclose payment In full.



The

Amazing
Potentialities
of Memory

1 LITTLe thought when I arrived at my
friend Borg’s house that I was about to
see something truly extraordinary, and to
increase my mental powers tenfold.

He had asked me to come to Stockholm
to lecture to the Swedes about Lister and
other British scientists. On the evening of
my arrival, after the champagne, our con-
versation turned naturally to the problems
of public speaking and to the great labour
imposed on us lecturers by the need to be
word perfect in our lectures.

Borg then told me that his power of mem-
ory would probably amaze me—and I had
known him, while we were studying law
together in Paris, to have the most deplor-
able memory!

So he went to the end of the dining-room
and asked me to write down a hundred
three-figure numbers, calling each one out
in a clear voice. When I had filled the edge
of an old newspaper with figures, Borg
repeated them to me in the order in which
I had written them down and then in
reverse order, that is beginning with the
last number. He also allowed me to ask
him the relative position of different num-
bers: for example, which was the 24th, the
72nd, and the 38th, and I noticed that he
replied to all my questions at once and
without effort, as if the figures which I had
written on the paper had been also written
in his brain.

I was dumbfounded by such a feat and
sought in vain for the trick which enabled
him to achieve it. My friend then said:
“The thing you have just seen and which
seems so remarkable is, in fact, quite
simple. Everybody has a memory good
enough to do the same, but few indeed can
use this wonderful faculty.”

He then revealed to me how I could
achieve a similar feat of memory, and I at
once mastered the secret—uwithout mis-
takes and without effort—as you, too, will
master it tomorrow.

But I did not stop at these amusing experi-
ments. I applied the principles I had
learned in my daily work. I could now re-
member, with unbelievable facility, the
lectures I heard and those which I gave
myself, the names of people I met—even
if it was only once—as well as their
addresses, and a thousand other details
which were most useful to me. Finally, I
discovered after a while, that not only had
my memory improved. but that I had also
acquired greater powers of concentration;
a surer judgment—which is by no means
surprising since the keenness of our intel-
lect is primarily dependent on the number
and variety of the things we remember.
If you would like to share this experience
and to possess those mental powers which
are still our best chance of success in life,
ask J. L. Borg to send you his interesting
hooklet The Eternal Laws of Success—he
will send it free to anyone who wants to
improve his memory. Here is the address:
J. L. Borg. ¢/o Aubanel Publishers, 14
Highfield Road, Rathgar, Dublin, Ireland.

Write now—while copies of this booklet
are still available.

(Postage 5¢ for a postcard to Ireland by
surface Mail)
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ANTENNAS
Log-Periodic Antenna (Graf, W5LFM)...100 May
Mac's Service Shop (Frye)............. 54 June
Receiver Input Impedance Matching

(Genaille, K&ZGM). .......ccvvvnnnn 68 Nov.
HAM GEAR
Broadcast-Band Converter far Ham Receiver

{Smith, WBVVD). .................. 58 June
Crystal-Controlled Canverter for 2 and 6

Meters (Smith, W3UZIN) ............ 64 Apr
Inexpensive Modulator Transfarmers

{Haviland, K3BGX) . ............... 110 May
Simple Impravements for Short-Wave

Receivers (Kirk, W3CRB) ............ 53 Feb

Stable Transistar V.F.O. {Stoner, W6TNS).64 Oct.
Transistorized Hand-Held Transmitter-Receiver

for Ten Meters (Brawn, W7SL0) ....... 48 Moy
Two-Meter Transistor Transmitter

(Stoner, WOTNS). ...........cci vt 68 Feb.
MISCELLANEOUS
Go Aeronautical Mobile—It's Easy

(Smith, D.,, W3UIN}................ 58 Dec.
Ham Radio Earth-Moon-Earth Contact .. .94 Oct.
Has Ham Radio Construction Improved?

(Pyle, WZOE) . ......ivivivnnnnn, 49 Aug
1959 “"Ham of the Year™ . ............. 90 May
Operating Mobile in Canada (Kitchin). . 104 Aug.

AM-FM
COMPONENTS
Do Yau Knaw Enough About Copacitors?
(Heller) ... ... oo, 62 lan

Fuses Are Not for Confusion (Philpott}. . 140 Oct.
Molecular Electronics ................ 39 Apr.
Wayward Capacitor Woes (Kinckiner)..134 Oct.

RECEIVERS
Eico Model HFT-94 AM Tuner Kit

(EW Llab Tested) ................. 146 Jan
FM Reception on Wheels ............ 64 Sept
FM Wireless Microphone

{Thomas & Klein) . ................. 42 Mar
H. H. Scott Model 314 FM Tuner

(EW Lab Tested). ................. 108 Sept.
Madison Fielding Model 630 FM Tuner

(EW Llab Tested). ............vunn 107 July
Portoble Transistorized FM Receiver

(Stoner) ... it 61 Mar

Simple Booster for FM Tuners {Gicca). .. .48 Apr.
Transistorized FM Multiplex Adapter

{Helber) . .....cciiivieeinennnnnn.. 66 Apr
SERVICING
Mac's Service Shop (Frye) ............ 68 Jan
Mac's Service Shop (Frye) ............. 53 Mar
Mac's Service Shop (Frye} ............. 64 July
Mac's Service Shop (Frye) ............ 70 Sept
Radio Service for TV Technicians

(Bramham) ........ .0 41 Feb
Servicing Phase-Modulated Tronsmitters

(Eldridge) ........ccoiiiiiaian 53 Dec
Tips on Transistor Radio Service

(Brawn, H). ... o i it 34 Dec.
Transistor Radio Circuits {Part 3)....... 132 Jan.
Transistor Radio Circuits (Part 4)....... 102 Feb.
Transistor Radio Circuits (Part 5). ....... 82 Mar.
Tronsistor Radio Circuits (Part 6)........ 86 Apr.
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1960, We suggest you keep
this for reference.

L O 1 1 1R

BUSINESS MANAGEMENT

Determine Yaur True Incame (Flippin). .. .48 Dec.
Direct Mail Pramotion for Service

{Leonard) . ... ... .. i, 57 lan.
Estimating Your Business Potential (Fair). .65 Feb.
Getting Results from Business Letters

(Kitchin) . ......cooviiii oL, 115 July
Handling the Service Complaint (Alth). .50 Nov.
K. C. Licensing Killed .............. 127 Sept
Keeping Step in Business (Fair)........ 58 Oct.
Mac's Service Shop (Frye) ............ 56 Apr
Mac’s Service Shop (Frye) ............ 66 Aug
Mac’s Service Shop (Frye) ............. 50 Oct.
Remadeling Your Shop? Plan Ahead

(Fair) oo 52 Aug
Should Yau Move Your Shop? (Fair). ..., 65 May

Speeding Customer Payment: {Stanley). .62 June
Tax Depreciatian Allowance for Service

Shops (Arkin) ....... ... . ol 72 Apr
2-Way Mobile—Repair vs. Maintenance

(Stover) . ....... ...t 37 July
What Set Owners Think of Service...... 48 lJan.
Which Way for Service? (Editoriol)...... 8 Apr.

GENERAL

CITIZENS BAND
Antennas for Citizens Radio {Sands). .. .. 40 Nov.
CB Call Letters Not to be Assigned by

Suppliers ... ... . i 92 Sept
CB Field-Strength Meter

{Greenlee) . .......cciviininnennnn 40 Dec
Citizens Band & Its Uses............. 54 Sept.
Citizens Band Calling Frequency

(Editorial) ... .. ... iiiiiiieninanann 8 Feb
Citizens Band Converter (Thomas) ..... 61 Sept
Citizens Bond Field-Strength Meter

(Reed) ........ ... .0 iiiiiiinnrnnns 48 June
Citizens Radio Directory .............. 37 Feb
Citizens Radio DX Not Permitted...... 115 Apr.
Citizens Radio for Service Technicians

(Sands) ... .. iii i 55 June
Citizens Radio Tune-Up Meter Probe

(Reed) . ....vviiiiiniieennnnnnns 39 Moy
Eico Model 762 CB Transceiver

(EW Lab Tested) ........coovvvn 108 Nav
Hand-Held Citizens Band Transceiver

(Stoner, 11W1507) .
How to Service CB Equipment (Sands). . .39 Aug.
Johnson's 'Viking Messenger” CB Transceiver

(EW lab Tested) ........c.c0vvnnn 114 Moy
National Travel Service Frequency for

Citizens Banders . ................ 55 Sept.
“Rush Suppressor’ for Citizens Radio

(Green) . ...t i 41 Jan
Transistorized Citizens Band Converter

{Leise, 4W0385) .................. 70 Mar
Triple-Triode Citizens Band Converter

{Cover Story) (Hatfield) ............. 50 July
Vocaline Model ED-27 C8 Transceiver

(EW lab Tested) .........c.oveiune 145 lJan.
What's Your Citizens Band Frequency?

{Stoner, 1IWI1507) ................ 36 Aug

CONSTRUCTION PROJECTS

Avdio-Ultrasonic Pickup Circuit (Reed). .
Baby's ""Diaper Alarm' (Sweet, YU2CT). .93 Feb.
Build This Capacitance Relay (Turner)....86 Oct.
Copacitonce Relay (Shields) ........... 70 Feb.
“Controlled-Heat" Soldering (Bramham). .65 Mar.
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Custom Dials for Your Equipment

(Brizendine) . ...... ... ... . ........ 98 Mar
Diode Squelch Circuit {Dusina)} . ... ... 108 June
Electronic Metronome (Wittlinger). ... ... 39 Oct
Electronic Roast Alarm (Peters}. .. ... ... 46 June |
Improved Thyratron Relay Control

(Shields) - oo 104 Nov
Infrared Camera Control for Nature Photos

(Ford)p o ae e baga . . 379 FFE Y - 6 4P 63 Nov
Low-Cost Visitor Annunciator (Martin} . .118 May
Magneto Emergency Power Supply

(Reed) ............. ... ... .. .... 102 June
Novel Neon-lamp Oscillators (Robbins). . 59 May
Professional Electronic Photoflash

(Winklepleck) . ................ 56 July
Simple Touché Indicator for Fencers

(Wortman) . ......... ... ....... 48 Aug ’
Signai-Powered Audio Compressor |

(Miller) ... .. 56 Mar. |
Synchronized Eiectronic Switch (Walker). .46 Apr.
Utility High-Voltage Supply {Kaufman). . .96 Mar.
COMPUTERS & COUNTERS
Computer Llogic Elements (Bukstein}. ... 45 Dec.
Computer Memory Devices (Part 1)

(Bukstein) . ..... ... ... ... ... ... .. 47 July
Compguter Memory Devices (Part 2)

{Bukstein) 42 Aug
INDUSTRY
British Radio & TV Market {(Halliday). .. 128 Apr.
Cover Story . .. .............. . ... .. 38 May

Electric Power in Automation {Buchsbaum) 42 July
Electronic Artificial Larynx .102 Nov.
Electronic pH Meosurement (Jaski) .44 Sept.
Electronics in an Industrial Plant {Arnold).35 Apr.
Engineering Schools Spend $71-Million

for R& D | ... . siwon . wom . oo 0 o
Industrial Electronics (Editorial). .. ... ... 8 Jan. |
Interference from Radiating Coils

(Bramham) .. ...... ... .. .. ... ... .. 52 June
Llaser—A Light Amplifier. .. ... ... .. .. 39 Sept
Making Your Career in Electronics

{Eisenberg) ... ... ... ... ... ... 47 Sept
Micro-Circuits for Miniaturization. .. . .. 150 Jan
Microwave Boom Begins Anew (Sands). . .42 May
Packaged Electronic Circuits {Kirschner). .35 May
Sensing Devices for Automation

(Buchsbaum} . ...... ... ... .. ... .. 62 May
Sixties—An "Electronic Decade''?

(Editorial} ... ... ... ... ... 8 Mar
Soaring Sixties (Editorial). .. ... ... 6 Oct. |
Tape Systems for Instrumentation

(McCabe) cramasmmare ponaansas o 61 Dec. |

Teleprinter Sets Speed Record (McQuay).51 Sept.

MISCELLANEOUS
Air Traffic Control by Electronics

(Niland} . ...... ... . ... ... ... .... 37 Jan
Bind Your Back Issues {Berridge). 112 Dec
Century of Signals (Editorial). .. .. .. 6 July‘
Cover Story ... ........ 32 June
Depth Sounders for Small Boofs

(Garden) map=esrqctnEIpyrmDn Joanes 29 June
Did Popov Invent Radio? {Hannah) 78 July
Directory of Service Associations..... .. 70 Apr
Electronics in Crime Detection

(Buchsbaum) . ... ... ... .. ... ... .. 29 Aug
Electronics 20 Years Ago. .. ... ..... 40 Apr
Electronic Wrist Watch. . .............. 82 Dec
Friend & Associate (Editorial). . ... .. ... 6 Sept
Know Your Electronic Chemicals {Part 1)

(Buchsbaum) . ...... . ... .. ... ... . 50 Feb
Know Your Electronic Chemicals (Part 2)

(Buchsbaum) . ......... ... ... . ... .. 48 Mar
Mac’s Service Shop (Frye}. .. ... ... ... 56 Feb
Mac's Service Shop (Frye) . . ... ... ... . 58 Moy

New Technigques of Frequency Measurement

{Bukstein) . ............. ... .. ..... 51 Nov
Photographing Oscilloscope Traces

(Henry) ... .. ... . ... 40 June
Radar Speed Meters & Traffic Controls

{Buchsbaum) ... ... ... .. .. .. . ... . 42 June
Radio Aids to Aircraft Navigation

(Part 1} (Gicca) . .............. 29 July
Radio Aids to Aircraft Navigation

(Part 2) (Giceca) . ... .. .. ..... 56 Aug
Radio Aids to Aircraft Navigation

(Part 3) (Gicca) ... ... 57 Sept
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Railroad Radio ... ............ Qooooo 62 Aug.
Servicing R.F. Proximity Contrals (Darling).62 Oct.
Strotegic Air Command (SAC) (Editorial). .6 Aug.
Technicians' Guide to Pneumatic Coantrals

(Gary) ... .., 59 Oct.
Training Soviet Electronic Engineers

(Bogoroditsky) .................... 84 June
Troubleshoot with Basic Theory

{Anderson) . ............ . ... .. ..., 45 Oct.
Type N Carrier Telephone System

(Tipton} . ... i 62 Feb.

MISSILES & OUTER SPACE
BMEWS.—Bollistic Missile Early Worning

System . ... 33 Aug
Cover StOry . ........oviineinnnnnns 40 Mor.
Maser—Receiver for Signals from Spoce

(Grace & Smith). .................. 35 Nov.
Meteor Burst Communication System....114 Jan,

Parametric Amplifier Tracks Spoce Probes 88 Mar.
Scatter Rodio Communicatians (Stecker). .37 Mar.
Sugar-Scaop Antenno (Caver Story). .. .. 38 Nov.

Tape Recarder Survives Missile Tests. .. .100 Feb
Trocking the “Thor™ (Editorial}. ......... 8 Moy
TV Weather Satellite. . ............... 33 June
BOOK REVIEWS

abc's of Ham Radia (Pyle, W70E) ... ... 100 June
All About Missiles and Satellites

(Mork) ... 100 Aug
Applicotions of Electranics

(Grab & Kiver) .................. 129 Sept.
Auto Rodio Manual {(Soms Staff}. .. ... 128 Sept.
Basics of Induction Heating (Tudbury}. .128 Sept.
Bosic Ultrasonics (Glickstein} . ........ 129 Sept.
Circuits far Audio Amplifiers

(Mullard Stoff) . ................. 132 Mor
Closs D Citizens Radio (Sonds) . ....... 100 Aug.
Comprehensive Rodio Volve Guide

(Baboni} ........ o 101 Aug.
Computers ond How They Work

(Fohnestock) . .................... 103 Moy
Digital Computer ond Cantral

Engineering (ledley} .............. 114 Nov.
Digital Computer Principles (Irwin} . ...129 Sept
Digitol Counters and Camputers

(Bukstein} ................c0utiunn 87 July
Direct Current Electricity (Efran). ... .. ... 87 July
Doubleday Science Study Series,

Yols. 7-10 {Doubledoy & Ca., Inc.)...103 Moy
Electronic Experimenter's Manual

(Findloy) . ..., 158 Jon.
Electronic Fundomentols ond Applicotions

(Ryder) ... . ... i, 129 Sept.
Electronics for the Beginner (Stonley). . 128 Sept.

Electronics Reference Daoto (Soms Stoff).158 Jan.
Electronic Tips ond Timesovers

(Comstock) . ...........c.cvunnn. 114 Nov.
Encyclopedio an Cathode-Ray Oscilloscopes

& Their Uses (Rider & Uslon). ....... 132 Maor.
F-M Simplified (Kiver} .............. 100 June
From Tin Foil 1o Stereo—Evalution of the

Phanaogroph (Reod & Welch). ... .... 104 Apr.
Fundomentals of Electronics {Lurch)...... 87 July
Fundomentals of Elecironics (Mondl}. . ... 86 July
Fundomentols of Semi-Conductors

(Scroggie) ....... .. 129 Sept.

Getting the Mast Out of Yacuum Tubes

(Tomer) . .......... .0 iiiinn 115 Nov
Guide to Stereo Sound (Tardy) . ........ 86 July
Hondbaok of Electronic Cantral Circuits

(Morkus) ... ... 101 Aug.
Hondbook of TV Traubles (Heller). .. .. 128 Sept.
Hi-Fi Mode Eosy {Crowhurst) . ......... 86 July
Horns, Strings, and Harmany (Benode). . 100 Aug.
How ta Install and Service Auto Rodias

Dorr) oo 101 June
How to Troubleshaot TV Sync Circuits

(Remer) . ......... 0t iiuevnnnnnn 100 June
How to Use Meters (Rider & Prensky)...100 June
How to Use Grid-Dip Oscillatars

(Turner) . ... 100 June
International Electronic Tube Hondboak

{"Radio Bulletin™ Stoff) . ........... 105 Apr.
Introduction to Atamic Energy

[Atkinson) ....... ... .o, 100 Aug.

Introduction o Madern Netwark Synthesis
{(VYon Valkenburg)
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TRONICS WORLD, this handy
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Low Frequency Amplifiers (Schure, ed.). .86 July
low Frequency Amplifier Systems

(Schure, ed.) ... .. ... .. ... Lo 86 July
Magnetic and Electrical Fundamentals

(Efron) ... ... 86 July
Magnetism and Electromagnetism

(Schure, ed.) . ... ... . L 86 July
Marine Radio and Electronics (Lytel). ... 114 Nov.
Marine Radia for Pleasure Craft

(McKay) ... 100 Aug.
Masers (Singer) . ... ... ... . L. 100 Aug.
Masers (Troup) . ................... 100 Aug.
Master Receiving-Picture Tube Substitution

Guide Book (Middleton) . .......... 101 Aug.
Materials and Techniques for Electran

Tubes (Kohl) .................... 101 Aug.
Mathematics for Engineers (Rose). .. ... 126 Oct.
Mathematical Methods for Digital Camputers

(Ralston & Wilf) ... ............... 126 Oct.
Medical Electronics (Bukstein) ... ...... 102 May
Most-Ofien-Needed 1926-1938 Rodio

Diagrams (Beitman, ed.). .. ........ 101 June
Most-Often-Needed 1941 Radio Diagrams

(Beitman, ed.) ..... ............. 101 June
Most-Often-Needed 1959 Radio Diagrams

(Beitman, ed.) ... ... ... ... .. ... 101 June

Most-Often-Needed 1960 Radio Diagrams
and Servicing Information

(Beitman, ed.) . ... ... . .. o0, 104 Apr.
Mast-Often-Needed 1960 Television Servicing

Information (Beitman, ed.) ......... 101 June
NAB Enginecring Handbook

{(Walker, ed.) . ................... 101 Aug.
101 More Ways to Use Your Scope in TY

(Middleton) ... ................. . 128 Sept.
101 Ways ta Use Your Ham Test Equipment

{Middleton) .. ......... ... ... ... 100 June
101 Ways to Use Your Signal Generator

{Middleton) . .................... 126 Feb.
Photoconductivity of Solids {Bube).. ... 127 Oct.
Phototubes {Schure, ed.) . ..... ... ... .. 86 July
Pin Poin! Transistor Troubles in 12 Minutes

(Garner) . ...... ... ... .. 132 Mar.
Practical Dictionary of Electricity and

Electronics (Oldfieid) ... .. .. ....... 100 Aug.

Proctical Transistor Servicing (Caldwell). 128 Oct.
Preservation and Storage of Sound

Recordings (Pickett & Lemcoe)....... 159 Jan.
Principles of Frequency Modulation

{(Camies) ....... ... . ... ...... 100 June
Radio Amaileur's Handbook (ARRL). .. .. 102 May
Radio Contiol for Madel Builders

(Winter) . ... . 100 Avg.
Radio Servicing (Marcus) ............ 128 Oct.

Radio, Television, Industrial Tube, Diode &
Transistor Equivalents Manual
(Babani) . ..o 100 Aug.
Rapid Printed Circuit Repair (Heath)...115 Nov.
Recent Advances in Atmospheric Electricity

{Smith, ed.) . ...... . ... o 100 Aug.
Restless Atom (Romer) .............. 100 Aug.
R-F Amplifiers {Schure, ed.). .. ......... 87 July

R-L-C Components Handbook {(Marks}). .133 Mar.
Selected Semiconductor Circuits Handbook

(Schwartz, ed.) ... .. ... .......... 101 Aug.
Servicing Hi-Fi AM-FM Tuners
(Sams Staff) ... .. ... .. ... .. ..... 101 June

Servicing Transistor Radios {Sams Staff). 128 Sept.
Servicing Transistor Radios {Sams Staff). 115 Nov.
Servicing Unique Electronic Apparatus

(Dore) .. o 114 Nov.
Servicing Video Systems (Dines) ... ... 128 Sept.
Shortwave Propagatian (leinwoll). .. ... 160 Jan.
Simplified Radio Servicing by Comparison

Method (Beitman, ed.)..... ... ... .. 126 Feb.

So You Want to Be a Ham {Hertzberg). . 115 Nov.
Space Age Dictionary {Mclaughlin, ed.). 100 Aug.

Stereo Handbook (Briggs) ........... 104 Apr.
Stereo High Fidelity Hardbook

{Crowhurst) . ... ............... .. 128 Oct.
Telemetering Systems

(Borden & Mayo-Wells) . ............ 87 July
Television Explained

{Miller & Spreadbury) . ..,......... 128 Oct.
Television Servicing Course

{Beitman, ed.) ................... 101 June
Transistar Circuit Analysis and Design

(Fitchen) . ...... ... ... ... ... .... 114 Nov.

Transistor Projects (Gernsback Staff). .. .100 Aug.

December, 1960

WE TRADE HIGHER!

1 - —
TRADE-IN DEPT.,
T

Howtoody...

My boss sez | pay the screw-ballest,

“out-of-this-world” prices for used
electronic gear— hence this high-alti-
tude pressure suit. Write me about your
old ham gear* cause I'll quote you

some prices that'll really send him out

to orbit!
é%wééz

*only omateur receivers ond tronsmitters made since 1945.

DO YOU HAVE OUR NEW CATALOG? IT'S FREE!

Al prices b eo by S0 Lruis o Fham CHestour 11128 e T T T

i VTN RN SOy OUR 38TH YEAR :
1 - IR P e Lt e e een ]
Wﬂ’ %& P = i
[ A I H
RADIO €O, P e wizeo
]

1125 PINE 5T. = 5T, LOWNS 1, MO,

8 oon

[ Tann Srare

SEND —
ELECTRONICS WORLD
EVERY  Exeerroiies wivos

MONTH

city zone state

Check one:
15 years for 812 [ 2 vears for $9
11 year for $5
In the U. S. its possessions. and Canada
[ Payment enclosed ] Bill me

Foreign rates: 'an American Union
countries. add .50 per year; all
other  foreign  countries, add
S1.00 per vear.

Mail to: ELectrRONICS WoORLD
Dept. EW 126H, 434 S. Wabash Ave., Chicago 5, IIl.
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CHRISTMAS
SURPLUST*=

24 HOUR—S8 DAY CLOCK
Mfg. by Waltham Watch Co.

Alreraft tnstrument Panel ¢ lock.
U. s, Nuvy. Ideal dor Kadio
Ham Operators.,
8 Day 21 Hour. " Dial. In-
dicated Civil Date, shorl Knob
lower Tefl. € ontnunusly rumiing
Sweep-Seeond  Hund. Glowing.
Luminots painted Numbers and Hland-. $

Guaranteed Lxeelient Condition. 95

FIELD PHONES

Type LL-8. Magneto Ringer Phonca.
TUae 2 Flasilite Batis, for ower,
Operate over wire  Anprox. 2 Milea.
Exceltent Condition.
B S $2000
WATER PROOF SPEAKERS
U. . Nanvy. Horn Type. Heavy Duty.
£ Al New Outdoor Permanem Magrnet
ﬁ = -(M?’\]u Akers, with iy ersat Output
W B ] Transformer. Voice Imp. 6 Watta:
@ - 11,10 ahms. 10307 Dia, S-3/16
) — — Do, Woeight. i oviginal  Cises—
233 Tos.

ea.  $12.95

RG 59 COAXIAL CABLE
$20.00

per Tool,

s munitum tenyrth oo feet,
00 Foat Rolls

See our previous ad for Special Surplus Items.
All prices F.0.B. S. F., Calif. Calif. orders add
3% Tax. No COD’s. Remit Full Amount with

\\\\\\\\\\\\\\\\\\\\\\\‘\“\\\\\\\\\\\\\\\\\\“\\“W“

D
W““ﬂ\/\“\i“Qﬁﬁiw‘\‘\\“ﬂ“““\\““““““““'9

All Orders.

STANDARD SURPLUS

1230 Morket 5t., San Frandsce 3, Colif.
Talephone HEmlock 1-3106

All New merchandise. Packed in
99c plastic bags. Sold with a money

back Guarantee. Buy 10 and get

one Free. Money Order or COD.
Include postage with order. Excess is re-
funded immediately.

[] 100-ASSORTED RUBBER GROMMETS. . . . .. 98¢
{1 4-20KV TV DOOR KNOB CONDENSERS. . . .. 98¢
[(J1-70 TVYOKE3TYPES................ 98¢
[] 150 ASSORTED SPRINGS ............... 99¢
[] 8-ASSORTED SLIDE SWITCHES. .. ... . ... 98¢
[] 10-ASST. OIL CONDENSERS............ 99¢
(] 20-ASST. FUSES & 5 FUSE HOLDERS. . ... 98¢
(] 100-VOLUME CONTROL NUTS........ ... 99¢
(] 5-ASST. VOL. CONTROLS BEST. .. ... ... 98¢
[] 5-ASST. ROTARY SWITCHES. ........... 99¢
(] 20-ASSORTED SILVER MICAS........ ... 98¢
[] 25-ASST. PAPER COND. 100-1000V. .. .. .. 98¢
[] 25-RADIO & TV PUSH-ON KNOBS. ... ... 99¢
[] 40-ASST. TUBULAR CERAMIC COND.. .. .. 98¢
[] 20-ASST. 1% Prec. Y2W RESISTORS. .. .. 99,
[] 20-ASST. PILOT LIGHT SOCKETS. ....... 99,
[] 20-ASST. STAND-OFF INSULATORS. . .. ... 99¢
[] 10-ASST. W/WOUND RES. 5-10-20W. . . . .. 98¢
[] 125-ASST. FIBRE & METAL WASHERS. . . .. 98¢
[J 50-TERMINAL LUG STRIPS 1 to 6. ... .. .. 98¢
[J2-12 inch LUCITE RODS Y2~ & %8”... ... 98¢
[]6-25 ft. ROLLS HOOK-UP WIRE. ... ... ... 98¢
[ 1% Ibs. ASST. HARDWARE-DELUXE. .. . .. 98¢
(J 10-SETS RCA PHONO-PLUG & PIN JACK. . .98¢
[(J125-SOLDER LUGS ................ . .. 98¢

[ 100 ft. FINEST NYLON DIAL CORD........ 98¢
(J 10-ASST. 7-8-3 PIN MOLDED SOCKET. . . .. 99,
[J.1-RCA FLYBACK TRANSFORMER ~211T1. .
[J 100-ASST. SHEET METAL SCREWS. ... ... 98¢
[J 3~1 MEG. VOL. CONTROL W/SWITCH. . . . 98¢

(J 3-%2 MEG. VOL. CONTROL W/SWITCH. .. 98¢
[] 5-ASST. CONCENTRIC V0. CONTROLS. .. 93¢
[J 40-ASST. BUTTON PLUGS.............. 98¢
[]50-ASST. CABLE CLAMPS. ... ....... .. 99¢

Send for our catalog & tube list.

ALLIED RADIO ELECTRONICS LTD.

2457 Des Carrieres St. Montreal, Que.
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Transistors (Saedi Staff) .. ........... 127 Oct
Tube Caddy-Tube Substitution Guide-

Book {Middleton) ............. ... 114 Nov
Tube Replacement Guide (Cisin, ed.)...133 Mar.
Tube Substitution Handbook

{Sams Staff) ... ... .. ... 127 Oct
TV Servicing Shortcuts (Kiver). ... .. ... 100 June
2-Way Mobile Radio Handbook (Helmi). 128 Sept.
Two-Way Radio (Lytel). ............. .159 Jan.
Using and Understanding Probes (Graf). 115 Nov.
Video Speed Servicing (Marshall). . . .. 128 Sept.
What Is Cybernetics? (Guilbaud). .. .. ... 87 July

World Radio Handbook {Johansen, ed.). 105 Apr.

POWER SUPPLIES
A.C. Supply for Transistor Preamp

(Steele) ... ... ... ... ... ... 80 Aug
Home-Built Power-line Regulator

(Martin) ... ... .. ... 94 Feb
line-Voltage Adjuster {lves) .......... 66 Nov
Mobile Transistor Power Supply

(Chayet) .................. .. .... 96 Sept
Terado Mode! 50181 "‘Super Charger™

(EW Lab Tested) ............ .. ... 145 Jan
Voltage Regulation for Transistors

(Bramham) . ... ... ... .. ... ... .. 62 July
PUZZLES
Crossword Puzzle—Electronics & Other

Things {le Fevre) ................ 127 Nov
Electronic Crosswords {Gill} .. ... ... . 121 Apr
Electronic Crosswords (Gill) ... .. ... .. 112 June
Electronic Crosswords {Duncan) ........ 93 July
Electronic Crosswords (Balk). .. ....... 107 Dec.
Electronic Terminology Crossword

Puzzle (Gill) ........ . ... . ... ..... 98 Oct
High-Fidelity Anagram {Comstock) ... .. 30 Jan
Name-the-Scientist Puzzle {Comstock). . 103 Sept.
TUBES & TRANSISTORS
Compactrons: Advance in Tube Design

(Cover Story) . ........ ... ... ...... 48 Oct.
Don’t Underrate Transistors {Spencer) . .52 Sept.

Hi-Fi Applications of New Triode-Pentode
(Austin) . ... .. 64 Jan.
1960 Tube Inventory for Service Shops

(Barlowe) . ... ... ... ... ... L. 63 Apr.
Photomultiplier and Its Uses (Bukstein) . .84 Jan.
Transistors or Tubes for Mobile P.A.

Systems (Curchack) ......... ... ... 66 Jan
Transistor Reliability (Halacy) . ...... .. 80 Dec
Transistor Replacement in Japanese

Radios (Cover Story) {Lewis) ... ... .. 46 Aug.

Tubes and Semiconductors—A Forecast of
Sales (Martin) . ....... ... ..... 114 Sept.
Zener Diode Testing (Reed) .......... 57 Dec.

HIGH-FIDELITY AUDIO

AMPLIFIERS

Bass-Treble Hi-Fi Amplifier (Barkey) ....67 May
Compact 20-Watt Hi-Fi Amplifier

(Wittlinger) ... ................... 60 May
Design of a Transistorized Preamp

(Starke) . ... .. .. ... 34 July
Dual 20-Watt Amplifier Kit

(EW Lab Tested) .. ..... ... ... ...... 60 Jan
40- or 60-Watt Hi-Fi Amplifier with

Tertiary Feedback (Burroughs) . ... .. 43 Aug
Low-Distortion 3-Watt Audio Amplifier

(Blum) ... .. 46 Oct.
Low-Noise Transistor Preamp (Steele) . .57 Feb.
Some Thoughts on Amplifier Design

(Hegeman) . ......... ... ... ... ... 69 Jan
CIRCUITS
Class A Transistor Power-Output Circuits

(Buchsbaum) ... ... ... ... ... ..... 55 Oct

New Approach to Loudness Compensation

(Burstein & Pollak) .............. .. 42 Sept.
Outboard Signal-Level Indicator (Reed) . .39 Nov.
Preamp-Mixer for Electronic Organs

Cadden) ... 43 Nov

Push-Pull Class B Transistor Power-Output

Circuits (Buchsbaum) .. ... .. ... .... 55 Nov.
"Reverbaphonic Sound™ System ... ... 82 Aug
Transistor Mike Mixer (Greenlee) ... ... 38 Aug
MISCELLANEOUS
Anechoic Rooms—Their Design & Use

(Duda & Wasserman)............... 29 Dec.

TV PICTURE TUBES

AT LOWEST PRICES

] ALL ALUMINIZED GLASS TYPES
Price Price
I Tube WithOld Tube WithOld Tube  With o
Type Tuhe Type Tube Type Tube
BP4 7.95  17BJP4  11.50 21CEP4 21.00
12LP4 8.95 17CDP4  11.50 21CXP4 15.75
1aaspa 14100 17CK/CA/BZ, | 21DEP4  21.00
14ATP4  14.00 17 21DFP4  21.00
148/€/CP4 1760h4  17:99  3iBFEd 21.00
10.00 17H RP4 12.50 21DSP4 21.00
14HP4 11,00 17L/VP4 12.50 21EP4  14.25
I 14QP4  11.00 17QP4  11.50 21FP4  14.50
14RP4  11.00 20C/DP4 13.50 21WP4 16.00
14W /ZP4 11.00 20H /MP4 13.50 21XP4  16.50
I 14XP4 11,60 21AC/BS/ 21YP4  16.00
16DP4  12.00 MPa_'15.75  21zP4  15.50
16K /RP4 9.95 21AL/ATP4 24c/VP4 2350
I 16LP 1250 16.75  24AEP4  23.50
16TP4 9.95 21AU/AVP4 24AHP3  26.50
16WP4  12.00 15.75 P4 24.50
17AT JAVPS 21AWP4 15.75 27EP4  39.95
12.50 21BTP4 16.75 27RP4  39.93
178P4 9.95 21CBP3 16.75 27sPa  320.95
2uPa £2.00 METAL TYPES
1 5 16GP4  14.50 19AP4  16.
16AP4  13/50 17CP4  17.00 21ab4 1o 99
16EP4 13,00 17GP4  17.60 21MP3  20.75
17TP4 60
TEST TUBES
8xpPa 16.07 8YP4 16.07

I 1 year warranty
Prices include the return of II\ aeceptable sumil.an tuhe

under vacuum. These re manulacoured froan l

I ; AL pavts ol neatyerinl -
o hrand new

I O LLLINOTS. Deposit
vequired, when old tube is not retuned. poes
fundable at time of return 259 doposil je-
l quired on COD Stipments. OLE tubes st bhe
returnec prepatd. Tubes shippoed Rail | xpios.
I Shipped only 1o Continental 1.5, .ind Canada.

WRITE FOR COMPLETE LIST

—PICTURETUBE OUTLET—

1933 MILWAUKEE AVE_, CHICAGO 1N, ILLINOIS
Bicki X-T048

CRYSTAL CONTROLLED

CONVERTERS
POLICE e FIRE e COMMERCIAL
- ® CITIZENS' BAND e

For use with
12 V. Transistor type
car radios
26-50 MC

$24.95

tequires no

Complete with erystal and tubes,
high voltage supply.
Can Dbe self installed in seconds.
for 108-162 MC available.

A practical converter for emer-
geney use with powered home or
auto sets. Tunable over 12 MO

Bl ‘_"I A N g ‘\'_ -

26-01 MC or 108-174 $|3-95

Also available crystal controlled

up to HE MC..o.ooo L $19.95
Full line of converlers & receivers for every applicalion.

ORDER TODAY or WRITE for LITERATURE

KUHN ELECTRONICS
CINCINNATI 17, OHID

Operatex on 12 volts DC.
Other models
-,

10 GLENWOQD

engineering degree in 27 mos.

Become an Llectronics Engineer. Share rewards await-
ing college men . . . higher income, rapid advance-
ment. Important firms visit Tri- 5mte to interview sen-
lors. Bachelor of Science Degree in 27 months in
Flectrical (LElectronics or Power major), Mechanical,
Civil, Aeronautical. Chemical En«ineering. /n 36
months a B.S. in Business Administration (Gencral
Business. Accounting, Motor Transport Management
majors). For earnest, capable students. Small classes.
More professional class hours. Well-equipped labs.
Dorms, Campus. Modest costs. Year-round operation.
Iinter Jan.. Mar.. July, Sept. Founded 1884, Write

J. H. McCuarthy, Dircctor of Admissions, jor
diﬂ_ Catalog and “Your Career”’

Book

16120 College Ave., Angola, Indiana

%" MAIL ORDER HI-FI ™

You can now purchase all your Hi-Fi from one
reliable source and be assured of perfect delivery.
Carston makes delivery from NY stock on mon
Hi-Fi, Recorders and Tape within 24 hours. SEN.
US A LIST OF YOUR HI-FI REOUIREMENTS
FOR OUR WHOLESALE QUOTATION and our
FREE wholesale catalogue,

CARSTON STUDIOS

125-TD East 88 St. New York 28, N.Y.

ELECTRONICS WORLD



British Stereo Broadcasts (Halliday) ....22 Oct.
Cover Story ... ., 38 Sept
Decibel Without Pain (Eldridge) ...... 96 Aug
EIA Standard for Packaged Audio

Equipment . ... ... .. .. o oo 82 Apr
Electro-Voice Model 644 Unidirectional

Mike (EW Lab Tested) ............ 114 Mar
How to Choose the Proper Microphone

(Riley) ..o 35 Sept.

Intermodulation Distortion—What it is and

how it's measured (Snitzer) ........ 66 Feb
Music-Power Rating—Help or Hindrance?

(Crowhurst) ... ... ... .. .. ...... 35 Oct
New Hi-Fi Amplifier Standards {Snitzer). .51 Jan.
New Music-Power Rating (Editorial) .....8 June
Power Ratings & IM Tests (Born) ....... 58 Nov
Report on N.Y. Hi-Fi Show (Whyte).. ... 38 Dec.
Reverberation or Not? (Editorial) ...... 6 Nov
Sound Directivity—How it is

Determined (Hanson) .............. 33 Dec
PHONO

Compliance of Phono Pickups (Pritchard). 34 June
Dynaco TA-12 “‘Stereodyne™ Tone Arm &
Cartridge (EW Llab Tested)
Empire 98 Tone Arm (EW lab Tested) ..
Fairchild SM-1 Stereo Cartridge (EW Llab

Tested) . ... ... i 116 Mar.
Garrard Model 210 Record Changer

(EW lab Tested) . ................. 107 July
Hi-Fi Record Changers {DeMotte) ... ... 42 Dec
Photocell Control for Phonograph

{Debbins) ........ ... ... .. . .. 52 July
Pickering Model 380 Stereo Cartridge

(EW Llab Tested) ................ 118 June
“Pyramid’ Stylus (O'Neal) ............ 48 Feb
Shure Model M232 Stereo Tone Arm

(EW Llab Tested) ................ 123 Oct
Shure's M212 Stereo Cartridge

(EW Llab Tested) ................ 114 May
SERVICING
Finding Faults in Hi-Fi Systems

(Fidelman) .......... ... ... ..... 51 May
Low-Noise Construction Techniques for

Audio {Greenfield) ............... 120 May
SPEAKERS—HOUSINGS
Argus Model X-4 Speaker System

(EW Lab Tested) ... .............. 84 Aug
Audax CA-60 Speaker System

(EW Llab Tested) ................ 109 Sept
“Bi-Phonic Coupler’—Unique Hi-Fi

Speaker System (Cohen) ........... 45 May
Home-Built Acoustic-Suspension-Type

Speaker System (Hughes) ... .. ... .. 62 Sept.

Homewood Model 2 Speaker Enclosure Kit

(EW Llab Tested) ................ 110 Sept.
“Knight” KN-3000 Shelf-Type Speaker

System (EW Llab Tested) .......... 122 Feb
University T-202 “Sphericon" Tweeter

(EW Lab Tested) . ................. 84 Aug
STEREO
Dual 14-Watt Stereo Amplifier (Voss) . .48 Nov.

Dynakit Model PA3-2 Stereo Preamplifier

(EW Lab Tested) .................. 71 June
Eico Mode! AF-4 Dual 4-Watt Stereo

Amplifier Kit (EW Lab Tested) ...... 124 Feb
Extended Stereo System . ............. 50 Jan
Harman-Kardon “Citation |l Sterec Power

Amplifier (EW Llab Tested) ........ 70 June
Heath Model AA-50 Integrated Stereo

Amplifier Kit {EW Lab Tested) ...... 122 Oct.
Integrated Stereo Preamp-Amplifiers

(DeMotte) . ... . o i 51 Oct.
More About Wide-Stage Stereo

(Klipsch) ..... .. ... ... ... ........ 50 Mar

Room Acoustics for Stereo—Basic Principles

{Part 1) (Cohen) .................. 44 Jan.
Room Acoustics for Stereo—Reverberation &

Room Treatment (Part 2) {Cohen) ... .44 Feb.
Room Acoustics for Stereo—Sound Absorbers

& Special Speakers (Part 3) {Cohen) . .57 Mar.
Room Acoustics for Stereo—Balancing the

Room (Part 4) {(Cohen) ............. 60 Apr.
“'Stereo Classic” Hi-Fi Amplifier

(EW Llab Tested) ...........oiit. 68 Mar
December, 1960

PANORAMIC

RECEIVER
18-50 MC & 48—-80 MC
R-61/ARQ-5

Double superhetrody .,
cennver with twa
puts and poator diiven ca
teor tunmg for seanning

FM CW, and W video n):n |ls
- the 1% o Mt

the ow and tagh l 1
tton of tond (.
scteetivity & - Trent
trols are all on the front panel. Set emy onx 21t
and is of unitizid chassis construction. ()p(] ating yolt-
age requlred: 28 VD( E

i o ang 56500

227, Wit 51 Ibs, Pr

Power Plug Connector: $2.00 Maintenance Instruct.; $5.00
BC-603 BC-683 BC-923
$16.95 $34.95 $39.95
RE-NEW RE-NEW RE-NEW

BC-603 FM Rec. 20 to 27.9 MC. ...

27 to 39.1 MC....
BC-923 FM Rec. 27 to 39.1 MC....
BC- 604 FM Trasmtr., 20-27.9 MC:

4,

BC-683 FM Rec.

DM 34 DYN. f/BC-603-683— -
DM-35 DYN. 12\1 t/BC-604-684—U; R4, 3
AC POWER SUPPLY — £ BC-603-683 — ompm 220
VDC 80 MA & 24 VAC 2 Amps. Transformer & Tuhe
type. Chassis not hot. Mounts on rear Plug of BC- 603-

683. Can be adapted to other Recolvprs
KIT: S10.00 ... $14 9
BC-620 BC-659 PE-120
$12.95 $14.95 $7.95
RE-NEW RE-NEW RE-NEW
BC-620 FM Rec =Trnsmtr.
20 to 27. Re-New:

FM Rcc -Trnsmtr.,
. 65_9 ................... Re-New:

PE 120 Power Supply for BC-659 or BC-620;
with Vibrator for 12 Voit gpergtzlgn Re-New!

i

BA-41 Bias battery for BC-659-620. . ... ew:
AN-29 Telescoping Antenna F/BC-659.. . New: 3
AN-45 Telescoping Antenna F/BC-620....... 3
FT-250 Shock Mounting -
F/BC-659.PE-120 . ...cccnreenearns used s

Address Dept. EW o Al

Prices F.0.B., Lima, Ohio.

$5.00 Minimum Order. 25"’
Deposit on all C.0.D

FREE Catalog

SURPLUS ELECTRONIC BARGAINS

NEW LOW
PRICES:

FINEST

COMMAND TRANSMITTERS,

R-23/ARC-5 REC. 190
550 KC

BC-455 RECEIVER—6 to 9 MC . .. . ... Used: 8.95
R-77 /ARC-3 REC. 100 to

156 MC _ . Used: $14.95
T-17/ARC-5 TRANS.—1.3 to

21MC ... ... . New: $14.95
T-18/AR TRANSMITTER—2.1 to 3 MC.. New: $ 8.95
T-19, Navy TRANSMITTER—3 to 4 MC. . . Used: 5.95
T-20, ARC-5 TRANSMITTER—4 to 5.3 MC_New: 8.95
T-21,ARC-5 TRANSMITTER—S5.3 to 7 MC. New: 9.95
T1-22,/ARC-5 TRANSMITTER—7 to 9.1 MC.New: 12.95
T-23/ARC-5 TRANSMITTER—

100t01S6 MC. . .................. ew: 16.95

T-67 /ARC-3 TRANS. —100
to 156 MC. . . .. Used: $16.95

Of The WORLD'S

.Used: $12.95
BC-454 RECEIVER—3 to 6 MC, ., ...

GOV'T

RECEIVERS

to

New: $14.95

RECEIVERS

NAVY ARB,CRV 46151—190 to 9050 KC. B
Pl

"230-258 mC

e-N;
BC-1206 Beacon Receiver—200 to 400 KC R(‘ N:
MC—Less Dyn.. . . U:

BC-652 ReCeiver—2 to &

TELEPHONES, HEADSETS
T8-9 Handset Use
TS-13 Handset, w/PL-55 & PL- SR
T-47 Mlcronhone ...............
EE-8 Field Telephone.. Used
BD-71 Switchboard—6 Lme
RM-29 Controt Unit.
RM 52 Control Unit (Patch Fnund ) u:
H-16/U Headset—8000 ohm 3
HS-33 Headset—300 ohm...

. R0 New:
U $4.95—New:

MICS..'

/Handsrt
$1L.O5—N:

SEND FOR FREE (o4

ATALOG

I'JIIH RADIO SALES

2133 ELIDA RD. - P.O. Box 1105 - LIMA, OHIO

PACKAGE HI FI %
or SINGLE COMPONENTS

-
You'll find our prices low and service fast. E

Write for our quotation. E
CENTER INDUSTRIAL ELECTRONICS, Inc. "
74-L Cortlandt Street, New York 7, N. Y. i

on IMMEDIATE LOWEST PRICE

SHIPPED PROMPTLY AT LOW
WRITE TODAY FOR FRE
AUDIO

UNLIMITED New York 2

A NOTE TO THE HI-

AIR MAIL us your requirements for

Components, Tapes and Recorders

714-W Lexingfon Ave.

Fl BUYER
QUOTATION

EST PRICES
E CATALOG

2, N. Y.

m SILICON RECTIFIERS

All rectifiers listed at maximum peak inverse voltage rat-
ings; approximate forward voltage drop. 1.5 volts.
IN1446 .750 amp. 100 volts .65  IN1458 35 amp. 100 volts 3.50
IN1447 750 amp. 200 volts .75  IN1459 35 amp. 200 volts 4.00
IN1448 .750 amp. 300 volts .85  IN1460 35 amp. 300 volts 4.50
IN1449 750 amp. 400 volts 1.00  IN1461 35 amp. 400 volts 5.00
IN1551  1amp. 100 volts .80  INO5P7 50 amp. 50volts 6.00
IN1552  1amp. 200 volts .95 IN1462 50 amp. 100 volts 7.00
INI553 1 amp. 300 volts 1.10  INOSR7 75amp. 50volts 9.00
IN1450  5amp. 100 volts 1.00  IN1466 75 amp. 100 volts 10.00
IN1451  5amp. 200 volts 1.25  IN1467 75 amp. 200 volits 11.00
IN1452  5amp. 300 volts 1.50 IN1468 75 amp. 300 volts 12.50
IN1453 5 amp. 400 volts 2.00  IN1469 75 amp. 400 volts 14.00
IN1454 25 amp. 100 volts 3.00  10T7 100 amp. 100 volts 13.00
IN1455 25 amp. 200 volts 350  00T7 100 amp. 150 voits 13.50
IN1456 25 amp. 300 volts 4.00  1NO5V7 150 amp. 50 volts 16.50
IN1457 25 amp. 400 volts 4.50  IN1474 150 amp. 100 volts 17.00
Mounting for full wave bridge circuit to accommodate .750 amp. recti-
fIerS; PriCE. L 75¢ each
Minimum order . ... .. . . $2.00
NO C.O.D.'s. REMIT FULL AMOUNT WITH ORDER.
Yia C & H SALES CO.
BRIDGE HOLDER 2176 E. Coborado 51 - Pasadena 8, Calif.
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GET IT FROM GOODHEART!

535% IMPROVEMENT FOR YOUR RECEIVER!

Qx-535. A complete re-
ceiver 834" wd, 614" h,
1 deep,  with  panel
speaker and phone jack,
which tunes 190-550 kC

plug into 120 v, 60 cy,
and use. Includes line-iso-
1ating translormor power
supply total of 7
tubes., Noto that the tun-
ing range inCludes YOUR
receiver’s 1.F., probably
455 kc. You feed your |.F.
output, undetected. lo lhe
antenna post of QX

and tune the latter |0 455
kc. Now your receiver's |.F. output is amplified in the
RF stage of QX-535, double-superheterodyned down to
85 k¢, amplified at 85kc, detected, and put thru the
AF amplifier of @X-535. For CW, you use the BFO in
QX-53S. Suppose¢ that your receiver and the QX-535

have the same Q and_ pass 12 % of their |.F.'s.

12% of 455 ke is 2275 cy, but 1/2% of 85 kc is
only 425 Cy. The ratio of 2275 to 425 is 5.35 to 1,
so you have effected a 535°, improvement in_your
receiver's SELECTIVITY, plus llu' trum(\ndous SENSI-
TIVITY |mprovomon|‘you should ect from all those
extra stages of low-noise ampl ation. 16

Ihs tobh Los Anxeles, only.

AM-FM COMMUNICATION RECEIVER BARGAIN

Please sce ad, bhottomi page 111, Sept. issue of this
pubtication. A great Christmas buy and only $14.95
down & 12 payments of $12.33/mo. on Time Pay
Plan.

LOOK! $49.50 BUYS AN APR-4 RECEIVER!

AN APR-4 Recerver Unit, ready to accept plug in tun.
||u. units from 38 to 4000 mc. This is the mc 1.F,

ampt. with choice of 0.6 or 4 mc pass band for com-
munications or for Noise & Spectrum analysns Has
huilt-in 60 cy power supply, Panadapter out-
put, Video output, Phones outputs, S-Meter, BF O, and
Volume control. DO NOY CONFUSE ith the much

carlier model APR-1; this is APR-4! apparently
EXCELLENT condition (visual inspection) 4
less tuning units, fob Los Angeles. .. ...

Add $45.00 for TN-16, 17, 18/APR-4, tune 38-
1000 mc.

TEST OSCILLOSCOPES AT $39.50 AND UP!

Please see ad page 111 Nov. issue this publication for
two ready-to-use $39.50 scopes; Oct. ad page 120 for
scope with response to 8 mc (0S- AB), and write for
details on DuMont =256RB and %29

0.1% ACCURACY
WHEATSTONE BRIDGE

For DC resistance, but the
4-dial rheostat arm can
also be usced as a decade
hox 0- 10 110 uhms Raho
dial X.

X1, XIO. XIOO COnu)aC|
selt.contained. Built-1
galvanometer and battery
compartment. Guaranh-v(l
100% OK. We measure
precision resistors before
sluppnn..
only

BARGAINS IN LAB & HOBBY ELECTRONICS:

Please see Nov. ad page 111 for VHF Communicatar,
like new, only $49.50; for high-power xmtr power
supply and voiume-. compressing speech amplifier, all
for $14.9 v VHF Microvoiter signal generators;

for pulse pgenerator; for NBFM  Microvolter signat
zenerator; for Geiger counter: for low-frequency tun-
ing fork oscillators with pnonomonal accurdcy; for a
conmpact scope xfrmr at $6.95; for an Xmtr, CW /-
MCW ‘A or TTY that emits two senarate messages
s:mnltancuusly. each with 400 watts to antenna.
Please sce our Oct, ad page 120 for wonderful buys
in General Radio test equipment; H.P. 100-D Low
Freq. Standard; Stoddart interference & Field Strength
meter; Meas, Corp. Inter-mod. analyzer; Brush and
G.E. graphic recorders; 130-amp DC power supply.
Our ads are Buyers' Guides to the best in Surplus.

0.1% SORENSEN Line Voltage Regulator

=5000S. Brand new at
low sumlus price! tnput
95-130 V, 1 ph., with
taps for 50 or 60 cy Use
for any power up to 5000
watts. OQutput adjustable
110-12 Vv and holds to
*0.1% at line frequency,
or to *0 257, if line fre-
quency drifts’ 5%, . Regu-
lates against line changos
of 95-130 V and against
load changes from 0 to S
KVA, Maximum harmonics
Ivss than 3°,! Rcocovery
time 0.15 scconds. tnput
to the control scction can

be  moved to  the point
where you will use the
Power, thus compensating
for linc_drep. In rac
cahinet 28" h, 22” wd, 15" dp, Net wt 190 Ibs.
Shpg wt 285 Ihs FOB Utica, N. Y. In original factory
pack  suitable for export, including SPARE PARTS
group, Sorenscn cataiog net price is $695. 00$349 50
tess spares. Qur price. WITH SPARES. . o
Ht is smart planning to buy this 5 KVA capability
cven it your present need is for lower power, becausce:
1. It works |nst as well at lower power. 2. Price is
as low as a KVA unit! (Sorensen’s prices, LESS
SPARES, are 5320 00 for 1 KVA, $460.00 for 2 KVA,
$520.00 for 3 KVA, and $695. 00 for 5 KVA.)

WRITE FOR DETAILS ON OTHER C-V UNITS

Raythcon unit has harm, fliter, output 115 v %175 %,
at 7.1 il 1 Cother Hixed' oad. 949.90. Folowink
units regulate for any load within ratmgs Superior
servo-driven Powerstat, 1.2 KVA, $1 .00, and 2.5
KVA $150.00; no harmonics in onhor Sola 1 KVA at
$79.50, 2 KVA w ‘dual input $147.50, 3 KVA w/dual
input and output $167.50. G.E. 2.3 KVA $49.50

SCHEMATICS/CONVERSIONS, SURPLUS GEAR

Ask us for your needs: send stamped addressed en-
velope. Add 25¢ for chart explaining AN Nomen-
clature. Examples of available literature:

20-page book on 1-177, with diagram of MX-94
socket adapter, & tube data compiled to March 1957'
$5.00, RT-18/ARC-1 schem. & tune-up instr. $2.00.
MAR, 22 pages & 5 large pullout schematics, $5.00.

Calif. buyers please add 4% when remitting.

R. E. GOODHEART CO.
P. O. Box 1220-A Beverly Hills, Calif.
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Stereo Microphone Techniques
(Burstein) . ...... ... .. ... ... ..., 66 Mar.

TAPE RECORDING
Bulk Eraser for Magnetic Tape

(Wolfson) . ...................... 130 Oct.
How To Make Better Tape Recordings ..110 Feb,
Measuring Tape Speed {Burstein) ... ... 38 June
Multiplexing Music with One Recorder

(Shaw) ... . 42 Apr.
Norelco Stereo “"Continental 400" Tape

Recorder (EW Llab Tested) ......... 106 July

1% -ips Tape System for Stereo {Snitzer). .36 June
Record Live Stereo at Home (Crowhurst). .34 Aug.
Tape's Progress—A Status Report

{Burstein) . ........... .. .. ... .. ... 38 July

TELEVISION

ANTENNAS
Indoor Antenna—Outdeor Design . ... .. 98 May
“line-Cord"" Antennas: Fact & Fiction

(Silver) ... .. ... .. 41 Mar,
Mac’s Service Shop (Frye) 62 Nov
New Antenna Rotator (Greenberg) ....112 Jan.
TV Fringe Antenna Selection (Darr) ....54 May
MISCELLANEOUS
Britain's New TV Center (Halliday)..... 75 Dec.
British TV Changes Looming

(Halliday) . ..................... 133 Sept.
“Grounds” for Confusion (Gary) .70 Jan.
Hams, TVI, ond Technicians ......... 90 Aug.
How a Poo! Telecast Work oss) ....54 Jan.
Newfoundland's Microwov* Netwark

(Jarman) ... L.l X Y 54 July
New TV Desrgns for 1960 (Buchsbaum) . .44 Mar.
19-inch Transistor TV . ... .......... .70 July
1961 British Trends (Hallidoy). .......113 Dec.
R.F.—Is It Dangerous? (Hubelbank) .....45 Apr.
Service in 1959 ... ... .. .. .. ... ... 54 Apr.
Thermoplostic Recording ... .......... 47 Mar.

SERVICE NOTES
Cascode Circuits: How and Why (Kyle) . .66 Sept.
De-Bugging the Horizontal Oscillator

(Smith, W. J)) ... ... ... . 60 Feb.
Finding Filter Foults (Bramham) ...... 44 Nov.
Fusing TV Tuners (Mitnaul) .......... 33 July
Horizontal Deflection Circuits

{(Bramham) ... ...... ... ........... 52 Jan.
Intermittent Vertical Sync Problems

(Heller) ... ... ... ... . . .. ... 72 Oct.
Mac’s Service Shop (Frye) ............ 60 Dec.
Odd Sort of “Tube' Problem (Philpott) . .64 Mar.
Pix Tube os Tuning Eye (Martin) ... ... 46 July
Service Notes . ...........ciuvnnn. .82 Jan.
Service Notes . ... .................. 32 Feb.
Ultrasonic TV Remote Controls

(Feingold) . ... ... ... ... ......... 54 Aug.
Why ""Dogs’’ Are Tough (Webster) ....54 Nov.

TEST EQUIPMENT

AMATEUR
Grid-Dip Meter {Dezettel) . .50 Dec.
Resonance Meter (Reiffin, W5CWP) .94 Jan.
Transistor Audio "Q' Multiplier

{Stone) . ... ... .. ... 124 May
AUDIO
Simple Audio Distortion Meter

(Graham) . ... ... . 57 Apr.
Simple Audio-Distortion Tester

(Henry) < ... 120 Maor.
Sweep Generator for Hi-Fi AM (Stoner) . .50 June
AM-FM
Automatic Range-Selecting Circuit for

V.IV.M. (Rathiff) .. ... ... . ... 116 Apr.
Calibroted Decade Amplifier (Joski) ....68 Apr.
Capacitance Solver (Stoner, W6TNS) . .. .66 May

Capacitor Tester & Healer (Lieberman) . .52 Apr.
Dynamic Copacitor Checker (Wrigley) . .40 July
Improving A.C. Voltmeter Accuracy

{Duguid) ......... .. .. ... ... 116 Aug.
Low-Ripple Adapter (Meyer) ...... ,...56 May
Practical Transistor Tester

(McCarthy, K6EAW) ............... 80 Mar.
R-C Substitution Box (Damico) ........ 60 July
Transistor "Alpho Box'' (Stoner) ...... 86 Nov.

CITIZENS BAND
EQUIPMENT

Check Power Output, Standing
Waves (cico Tran: lohedk, Glves me
ter iidfcation of power tithut, VSWIL f
Tdval fur transmitter tunin

Npeo ity auty spaide or L2530 sz 0.95:
DDe may ennector Postpaid

Eliminate Generator Whine

crator rlter.
peterator whine
tailations, Tun-
intum attenua-
tion. Most effective generator
noise tilter nuatde, Ao il-
able Tor uther {roquencies,

Cesco Duopole r\; Posmam j
Base Antenna . 3°° R

Ruy "uI tuned CEBoantenna with
T $29.95

Cescn
Eliminate

SWR. High g, non

(l\l(v! al, AlL elements al I
i‘:L);:I‘\:ll ‘),x“;! O‘,‘.“::: ‘1: masnnun Shipped Express
tion. Also available Collect
for nlhm Irequen- .
eres, o,

Send check or M.O.
Ohio residents add
304 Sales Tax.

THE STOTTS-FRIEDMAN CO. Dept. E
108 North Jefferson Street, Dayton 2, Ohio

GET INTO

ELECTRONICS -

)
)

VUTLL training leads to suecess s tectutician-,
field  cenginee specialists n communentions,
suided nussiles, computers, radar and  automa-
i Basie ana advimced courses in theory and
Assoclate decree i eb ctronies i 24
rone ehzineering obtidnable.
. approved.  Graduates in all
clectronics with maor combanies,
y. septemtier, Dot unpus.  Fhgh
or eawvalent.  Caiadod.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso. Indiana

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING  AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROVED FOR VETERANS AND SURVIVORS
OF VETERANS

ETE
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17, MD.

LEARN THE SHORT-CUTS

Professional

TELEVISION
All-Practice

TRAINING

Jump your earnings fixing black-and-white and color sets.
Get into the top-pay bracket, NRI's concentrated spare tlme.
low-cost training ean do it for you. You'll fix sets faster, easier,
Special course for Radio and TV servicemen — not for
beginners. Full information free, Mail coupon now:
NATIONAL RADIO INSTITUTE, Dept. OMET, Wash. 16, D.C.

NATIONAL RADIO INSTITUTE [
| Dept. OMET, Washington 16, D. C. |
| Without cost or obligation send me facts about your |
1 Professional All-Practice TV Course. |
| N aMmen e e e e e Age-eoeao. - l
| Addressee-mememaniaaao e |
| (1 Zone_--___ State-ceeeccann I
I ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL |

ELECTRONICS WORLD



Transistorized Square-Wave Shaper

(Lederer} . ......... . 82 June
Troubleshoot Your Own V.T.V.M.

(Anderson) .. ... ... ... 116 Feb.
Vibrator “Washer” (De Bra) ... .. .. ... 82 Sept.
Wide-Band A.C. Millivoltmeter (Sharpe) . .58 Jon
MISCELLANEOUS
Handy Dust Remover (Shafer) .. ....... 81 Oct.
Measurement of Meter Resistance

(Gerstie) ....... . ... . 82 July
"“Reverse” GDO (Shields} ............ 85 Oct.
Scope as a Resonance and LC Tester

(Mangieri) ... ... ... ... ... .. ... 54 Feb.
Solder-Gur Temperoture Control

(Yogelgesang) .... ..... .... .... 53 Aug.
Square-Wave Voltage Calibrator

(Shields) . ... .. ... . ... ... .. ... . 99 Nov.

Technicions & Test Eauipment (Editoriafl}. .6 Dec.

Transistorized Instrument Preamplifier

(Caringella) ... ... ... ... ...... 72 Aug.
Transistorized Tachometer Pickup
(Lederer) . ... .. ... .. .. .. .. .. ... 88 Aug.
TELEVISION
Making the Most of Your Flyback Checker
(Holtz) . .. . ... .. . .. . ... ... ... 60 Nov.
TV Remote-Control Aligner-Tester
(Hadrick) . ... ... . .. ... .. ..., 68 Sept.
Vertical-Output Test Transformer
(Williams) ... .. ... ... ....... 52 Dec.
PIHHOTO CREDITS
Page Credit
29, 33........ Bell Telephone Laboratories, Inc.
31 L Industrial Acoustics Company, Inc.
36 (top).............. Sylvania Electric Products
36 (left). ......... Radio Corporation of America
36 (center right)............... .. Delcon Corp.
36 (hottom)............ New York Telephone Co.
37 (top). ... Delco Division
37 (center). ... ... .. ... ... ... Raytheon Co.
37 (bottom left}. . .. . Westinghouse Electric Corp.
37 (bottom right). ... ... .... Hughes Aircraft Co.
52 . .. .. Chicagoe Standard Transformer Corp.
62,63, 64. ... ...... . ... .. ........ Ampex Corp.
80, 81 ... .. ... . ... ... Motorola Inc.
82 L Bulova Watch Co.
M8 Shure Bros.
119 (top). .. ... ... .... British Industries Corp.
119 (bottom). .. ... ... ... ... .. ... Koss, Inc.
121 Dynace, Inc.

Answer to Puzzle Appearing
on Page 107

December, 1960
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1961 STEREO & HI-FI DIRECTORY

/ 4 5 .

¥ Y & w
} \ L e
§ | = The world’s most compre-
*~-» " hensive hi-fi reference gives you

&

/ facts, data, prices, illustrations,
.~ performance analysis on virtually
. # every piece of hi-fi equipment manu-
- Ec . . .
s, . factured. Entire sections on:

S e
g

TUNERS - RECORD\ PLAYERS + TAPE RECORDERS + CAR-

TRIDGES *« TONE ARMS * TURNTABLES * AMPLIFIERS « PRE-
AMPS + LOUDSPEAKER SYSTEMS < RECORD CHANGERS
ENCLOSURES AND CABINETS

Now on sale at your
newsstand or electronics
parts store

or order by

coupon today.

ONLY $1.00

Ziff-Davis Publishing Company
434 S. Wabash Avenue, Chicago 5, lilinois

Please send me a copy of the 1961 STEREO AND HI-FI DIRECTORY. | enclose
$1.00, the cost of the DIRECTORY, plus 10c to cover mailing and handling
charges. (Canada and foreign, $1.25 plus 10¢ postage.)

NAME

ADDRESS

CITY ZONE STATE o
EF2007 2011



LORAN R-65/APN-9 RECEIVER

Witlt Luhes and ervs(al,
Value $1200.00. 0“ !

P Voit inverice it g, o 033530
or owe 1
Shock t for abowe, .y oXe eond. - Sa2i52
am and  connecting plugs avaitablc
colplete tine of <pare part< for ahove.

FAMOUS BC-645 TRANSCEIVER
{5 Tubes 435 to 500 Mc

Cun be modified for
compuieation
L oon hom
citizens radio  160-470
xed and mobite
me.  television  experi-
G 1TO-500 0 me. 15

e W irth

2t el
NEW BRI Woocovers 16O L
T me Lrand gew BC-645 \\Uh luheﬂ. lexs power
supply in factory carton.
Shippimg weinzht 25 1hs. SPECHAL!
PE-101C Dynamotor, 12 2 iV input
UHF Antenna Assembly
Complete Set of 10 Plugs
Control Box

SPECIAL “PACKAGE"” OFFER:
5 Transeeiver, Dynmmotor and all aceessories

COMPLETE, BHAND NEW,
Mhile Stoeks Lust '50

BC-929 3-INCH SCOPE

Low cost o station monitor and Hw heneh

ope. Has Horiz. . fgeus, sweoep, intensity
controls, Tube NI, B I, 11—
i 1 GGG, 11— 3B (I‘ Yube.

olthge reu. 115V 100 ev. and
Ve Complete with Iu!c L ex
S oM gg g5

..................... .$12.95
ructions for 110V GO cye

BRAND NEW
Conversion in;

& INDICATOR

Usedl i ships and |‘|l‘ t.o Deter-
mines  position by SO
frong Lnu\\u Nmitters. Accurate to
withi b5 of distance. Completa
\r. usedl,
ce )

'!’n‘u' wilh el
23.50

less tubes, erystal il

'm\'{- THRAND

LORAN APN-4
e FINE QUALITY
NAVIGATIONAL EQUIPMENT

Deterinine exact geowraphle position of your bnat or
hlujv ]n(hmlor and receiver complete with all tubes
anc
INDICATOR ID-6B/APN-4, and RECEIVER 549 50
R-98/APN-4, complete with tuhes, Exc. used

Receiver-indicator as above, BRAND NEW 588'50
12V Inverter Power Supply. Bt ANI} .%$32.50

28V Inverter Power Supply, exe. cond . .3a9.50
Shock Mount for abowvs $2.95
We carry a eomplete tine of sp: - above.

J.meter Superhet. 100 to 136 Me in
4 crystal channels. Complete

with 14 Tubes. BRAND NEW sz4 45
+ 110V AC Power Sup. Kit for above $9.7%

ARC-5/T-23 TRANSMITTER
— A, 2—1625
Tubes. BRAND New. oo o020 $21.50
SPECIAL Limited quantity ARC-5/T23 xmitters.
OFFER! Excellent Used, less tubes. .. ...... $5.95
MD-7 MODULATOR for T-23, compilete with $9 95
4 tubes. LIKE NEW. . .

ARC-5 MARINE RECEIVER-TRANSMITTER
Navy Type Comm. Receiver 1.5 to 3
Mec BHAND NEW with 6 tubes. ... ... s|6.95|
Navy Type Comm. Transmitter 2.1-3 |
Me BRAND NEW with 4 tubes and Xtal s|2.45

MODULATOR for above., new with tubes $5.95

SCR-274 COMMAND EQUIPMENT

ALL COMPLETE WITH TUBES Like
Description sUled5 S;‘AE‘SIS

Receiver 1~.m-r50 I'C ...... 12.9 .
I(IL-AL'ne‘\'PI' -6 A, . . - . 10.45 12.45
Reeciver 6-9 Me. ..., .. 11.50 13.95
50 3-itecetver Control Box. . ... 1.29 1.75

ARC-5 Recervers. Cumplete v.nh meml S.I 95

case m=Elrietions
Fuctory wired, tested. readv 1o operate. . .$11.50

SPLINED TUNIN(: KNOB l()r N and ARC-3

others.  Only

BC-457 TRANSMITTER—4-5.3 Me. complute
I"»II/\\X) NEW . $8 95

Wil a1l _tubes and _erys
BC-458 TRANSMITTER— to 7 Me. Complete with
all tubes and erystal S
BEAND NEW ... . ... B TEEE .

BC-459 TRANSMITTER—7-0.1 Mc. com-

plete with all tubes and erystal. ... .. .. 813195

Modulator . ....... USED 3.45 NEW 5.95

1 Transmitter Control Box.. 1.25 NEW 1.49

ALL ACCESSORIES _AVAILABLE FOR COMMAND
EQUIPMENT.

1
1
i
1
1
1
RECEIVERS, BC-4514 and 490 I
1
1
1
1
1

l----------------l

EE-8 ARMY FIELO PHONES.
aut,

tion check

ARC-3
RECEIVER!

Complene

with All

'I'uln's Exc.
vd

le NE 1.50
Crystai-controlled 17-tube supvrhct. luncs !rom
100 to 156 MC.. AM., on any 8 pre-sclected
channels. 28 volt DC ])ow(‘r |n|)ul. Tuhes: 1-9002,
6-6AKS, H7, 3-128G7, 1-9001, 1-12H6,
2-125N7. 1 125L7 1-12A6.

ARC-3 TRANSMITTER

Compinnie mit for above, tunes 190 o

s pre-selected channels. 9 tubes,
rovides tone, voice

t. Cumplete  with  all

AL 1-1USHT, 1-645

e LNy

AN/ART-13 100-WATT XMTR
11 CHANNELS
200-1500 Kc
2 to 18.1 Mc

Complete with Tubes

Fanius Collins  Autotune  Airert ier, AN,
CW. MOW. Quick ehanpe o suy of ten preset chins
nel woananund tuning. \])chh caplilier /elinper uses
carbon or maunetle mike. stahile,
curate VIO, Built in G B
PPAT L modulate 813 in i %

A Heal 1O Iam buy « luw puu

Ofi. cost S1R0O. Ruc, Usel: .. 5 . 6gsul 848 50
0-16 Low Freq. Osc. Coil for ART-13. .. .
24V Dynamotor for ART-13 11,95
Same as above less meter. 39.50
We carry a comnplete line of spare paris for atiove.

POWER SUPPLY for BC-620, 659, available for 6,
12 or 24 Volts DT, Specify...............%8.95

BC 659 TRANSMITTER & RECEIVER
Ic ® Two preselected  clunne
5 Cnmplelu with speaker,

Antenmun for BC-6549.

NAVY AIRCRAFT RADIO RECEIVER

ARB/CRY 46151—190 to 49050 Ke
m 1 bansls. 6 Tube Superhet com-
mumeitions receiver, with loeal amt
remaote tuning, hlml chanye.  Sharp
anil broad tuning. AVC, CW. Illunu.
nited dix). (nmpletc witlh tubes and
vivmnmm. BRAND o 53
Tower \up]vl\' 110V, AC) \\’lle:l ss 50

antenna. Manual included,

BC-906 FREQ. METER—SPECIAL
Cavity type, 145 to 235 Mec.
BRAND NEW, complete with

PRICE $I0 88

SCR 625 MINE DETECTOR
Complete port
weessories.  Br

md New. ..........

e outiit in original pmk!u with atl
. .$22.50

DYNAMOTOR ASSEMBLY

mounted on filter hase.
Dynamotor =1

Dynamotor =2
INPUT

BRAND NEW, in ariginal packing,

0.95

shpg wt 29 ibs.
[

UR LOW PRICE ........ -y

very fine unit, made by Collins
Radio. Consists of TWO Dynamotors

INPUT OUTPUT
12vDC @ 3.8A 220VDC @« 100 Ma.

OUTPUT ;
t2vDC @ 9.9A 400VDC @ 180 Ma.

MOBILE-MARINE DYNAMOTOR

Modei DM35

lr\put 12v DC. Output: 623 V
a, for press-to:
talk “intermittent operatio
Shpq. wt. 14 Ibs. OUR LOW
PRICE. BRAND NEW. . .58.45

PE-73C 28V 20A 1000V .350A '8.95 14.95

PE-86 28V 1.25A 250V .050A 2.75 3.85

OTHER DYNAMOTOR VALUES: Excellent BRAND

Type 1nput OQutput Used NEW
DM-25 12V 2.2A 250V .050A  $4.50
DA-1A 28V 1.6A _ 230V .100A 3.25
DM.28 28V 224V .07A  2.75 4.75
DM.32A 28V 1.1A 250V .05A 2.45 4.45
DM-33A 28V 5A 575V .16A

28V 7A 540V .25A 1.95 3.75
DM-34D 12V 2A 220V .080A 4.15 5.50
DM-53A 28V 1.4A 220V .0B0A 3.75 5.45
DM-63A 12V 5.1A 275V .150A 7.95

perfic winking ander unn];lou. Wy parts
battery. Kach .. R L I $12

80.77 DYNAMOTOR Input 14V 39A. Outhut 1000V

WILLARD 6-VYOLT MIDGET "350A w.u. smmng solenoid. Filter Box and Mount-

STORAGE BATTERY Tng Bases i w e b annt D Like New 514.95

3 Amp. Tlour. BRAND NEW. 33%” x 1-
13/167 x 23g", Uses Standard Fleectro-
B T Y L pepm— Only $2.95

2 VOLT BATTERY "PACKAGE"

1—2V. 20 Amp. Hr. \\)ILII(I leuzc
Buattery. podel = 20-2 X 4"
N il MIERE - a1 e $2.79
1—-2Vv. 7 prong Synechronous Plug-in
Vibrator
I—Q\l.lll
cells) .
ALL BRAND NEW!
Comhination Price

SCHEMATIC DIAGRAMS £o",. .. o3 omert ghg

Please 1nclude 25°, Deposit with order—Balance C.0.D.,
or Remittance in Full. SQc Handllng Charges on atl grders

under $5.60. All shipments F.O.B. Our Warehouse, N.Y

All Merchandise subject to Prior Sale and Price Change.

& Radio Supply Co.
Telephone: CO 7-4605
51 Vesey St.., New York 7, N. Y.

BC-603 FM RECEIVER
20 TO 21.9 McC. $I495

Excellent Used ......
BRAND NEW. .. ... .517.95

10 Channel, pushbutton tuning or cone
n2. Complete with speaker,

ti 1St

tubes. squeich.

12 or 24V li)mmlowr for Above.

Exc. Used 84.23....... . Brand New $5I50
——

BC- 604 TRANSMITTER Conm'mmn unit for BC-603

Reve above. Wilk all tubes, BRAND NEW -$10.95

With b

We “.Il‘r)

d .$4.95
complete line of ‘spare parts for above.
———— 0L P TL P

SPECIAL! BC-603 FM RCVR
CONVERTED FOR ANY FREQUENCY
B”NFROM 30 TO 50 MEGACYCLES!
T hen s P PR s S et
ff‘;f;:t:"LI§ﬁ"f§;.‘if:“'“‘" B A $275°

AC POWER SUPPLY FOR BCGOB 683
Hos  0n-0ff

Interchanguealste replaces d g

sSwitch., NO HECVR. CIIAN(} h . Prov 1(Ic~ _._k)

Vv RO Mo, 2UIVAC @ 2 Amps.. ... ... 10.4

CQ:HDIQ{Q 240 pagc Technical MallunI for BC-603.
.................................. $3.15

AN/APR.-4 RECEIVER ouly. 38 tu 1000 Me in O (un-
i it tangcs. High precision lbaratory instrumenut
used o monitor or indicate freyueney of any signals
within i range. Includes wide and narrow band 1
Srip seleeted 1rom panel.  Outputs provided for at-
tichments (o pulse analyzer, ponadapter, ssg
cle. Input 115V G4 ey, KE NFAW; ¢ asge L
Tulllng Units: TUl6, TU17 Tuls. . . ... each $39.50
each $89.50
—— e e
— —y
FAMOUS SCR-510 COMPLETE SET
READY FOR OPERATION
Counsisting ol BC-620 FM TRANSCEIVER,
with Power Supply for 6 or 12 Volt DC oper
cluding all components: Antenna, Mast B
tion landser, Technical Manuid und all other
sories ready for operation. BRAND NEW, in arig-

il paching
OUR LOW PRICE. While They Lastt .. .. .. $59.50

RECEIVER SPECIALS!

80-3\}2 MOBILE RECEIVER 6 hands. 1500 Ke to
18 < \\'Ilh Tubes and 14V Dynamotor.
2 $59.50

o B e o e e S o .
L(:-3412 RECEIVER 1.5 to

ot w NS Dm teord | Ay S e oo
BC-348 SUPERHET Receiver o 500 Ke and
10 1800 Mce. Vaoice, tme, selt-contamned sdyna-
motor for 21 VDC. Like NEW. ... ... .$693.50

BC1206-C BEACON RECEIVER

195 to 42C¢ Kc. made by
Setchel - Carlson. Works on
24.28 voits DC. 135 Kc. IF.
Complelte with 5 tubes. Size
4" x 4" x 6”. Wt. 4

ihs. BRAND NEW . $9 99
Brand New, less {ubes. . .$5. gg

USKIL with (ubes. ..
KD less tubes. ..., 2.95

SCR-522 2-METER RIG!

Tervitie buy!  VHE Transmitter-receiy 100-156 Me.
4 chunne < tal-controlled.  Amplitude moithlated
voice. They're gowg fast! Fxcellent condition.

SCR-522 Transmitter-Receiver, complete with all 18

tubes, top rack and metal case. 50

COMBINATION. Exc. Used . . . ... .. .

l‘-----------_--1

MICROPH ONES Excelient BRAND I
Used  NEW.

Description

2
o
a
3

hon IIdn(I Mlke

LCarbon Thr

Army and \u\v llh Mike

I lHandset . ... 0.
CHandset ... 0L
Sundset L. L
Navy Type

1
1
1
1 ‘ s
i HEADPHONES
1
s
I
|

Bl
WheONO~N
o0 =

B4t =

nenn

Model Description
HS-23. . High Impedance . ... ..
H5-33. . Low Impedance . . "
H5-30 . .Low Imp. (featherwt.)
16 Ilu:h Tmp. (2
szzpnomcs mm ot

HEYN .. 375
W Innlednncu HIAD-
PA

.25
ords, with 3 llIu" xnd JR26 Jack .99
rphone Cushions  for mve—Dpit a .50

--------------J

TG-34A CODE KEYER

Relf-eont: nnud antomatie nnit, reproduces code meae-
tice sigmals orded on paper Lape
By use of IxulIl 1 speaker, provides BRAND NEW

cole-practice signals (0 _ome or muore
per<ons at speeds from 5 to 25 \\|-\ 22.50
Cheched out, exe. used . . $18.9

Signal Reels of Tape.

BC-221 FREQUENCY METER

SPECIAL BUY! This excellent fre-
quency standard is equipped with
original calibration charts, and has
ranges from 125 Kc to 20.000 Kc
with crystal check pornts in  alf
ranges. Excel. Used v«lrvth original
Cafibration Book. Crysta

and_all tables $59, 50
3C-221 MODULATED . . .$89.50
POWER SUPPLY, 110 V AC. for 11C~_’°1 .516.50

STANDARD TUBES
Removed from Brand New Gov't Equlpment
75

RECEIVING 807 .95
.65 813 . .6.95

. 814 2.25

.85 815 2.15

826 .44

1625 . . .29

SPECIAL PURP ax-150 .5.55

2C39 .. 6072 . .2.50

3E29 . .3 25 1P25A .7.95

)

BC 605 INTERFHONE AMPLIFIER

BRAND NEW . .. . . .. . .. ... ..

234.258 MC RECEIVER
AN/ARR-2

BRAND NEW 11-tube UHF

Tunable Receiver with sche-
matic. Only a few at this low

g:)ircnepzlete with tubes $8'88

end Name. Address on Post Card for
FREE CATALOG of Wonderful Surplus Buys!

Each $4.95

ELECTRONICS WORLD



RATE: 60¢ per word. Minimum 10 words. February issue closes December 10th. Send order and remittance to ELECTRONICS WORLD, One Park Ave.,

RADIO ENGINEERING
& INSTRUCTION

ENGINEERING Education for the Space Age. Northrop
Institute of Technology is a privately endowed, non-
profit college of engineering offering Two-Year accred-
ited technical institute curricula and complete Bache-
lor of Science degree programs. Students from 50
states, many foreign countries. Outstandingly success-
ful graduates employed in aeronautics, electronics and
space technology. Write today for catalog—no obliga-
tion. Northrop tnstitute of Technology, 1183 West
Arbor Vitae Street, Inglewoed 1, California.

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog Free.
(Courses bought.) Lee Mountain, Pisgah, Alabama.

HIGHLY effective home-study review for FCC commer-
cial phone exams. Free literature. Wallace Cook
(EG10), Box 10634, Jackson 9, Miss.

PRACTICE Ist Class Radio telephone Examinations—
Muttiple-Choice—FCC Type Questions. New Book with
new approach. Based on Element 4 of latest FCC
Study Guide. Send $3.00 to Hilger Enterprises, Box
2798, Dept. C, Long Beach, California.

i e

FOR SALE

BC-603, 683, 923 Owners: Alignment made easy with
FT-384 Test Adapter. New; only $3.95 Postpaid. Tech.
Manuals: TM-11-600 for BC-603. New. $1.50 postpaid.
TM-11-601 for BC-923. New $2.25 postpaid. Pam Elec-
tronics, 3438 S. Burrel St., Milwaukee 7, Wis.

NEW, unusual, low-priced Electrical Devices. Literature
10¢. Wellsco, Box 3055, North Hollywood, California.
TV Tuners—Rebuilt or Exchanged $9.95 compliete—
all types—fast, guaranteed service. Send tuner with
all parts to: L. A. Tuner Exchange, 4611 West Jeffer-
son Blvd., Los Angeles 16, California.

TUBES—TV and Radio tubes, Guaranteed—Save up to
80% — Write: Emkay Electromcs P.0. Box 142,
Blythebourne Station, Brooklyn 19, N. Y.

GOVERNMENT Surplus Receivers, Transmltters Snoop-
erscopes, Parabolic Reflectors, Picture Catalog 10¢.
Meshna, Malden 48, Mass.

TUBES—TV, Radio, Transmitting And Industrial Types
At Sensibly Low Prices. New, Guaranteed, 1st Qual-
ity, Top Name Brands Only. Write For Free Catalog
or Call WAlker 5-7000, Barry Electronics Corp., 512
Broadway, New York 12N N. Y.

SOMETHING for sale? Place a classified ad in this

section. Low-cost fast results. It's easy.
DIAGRAMS for repairing radios $1.00. Television
$2.00. Give make, model. Diagram Service, Box

672-RN, Hartford 1, Conn.

AUTO Radio Distributor, Selling, Servicing. Becker
Blaupunkt, FM-AM, other European, American Sets.
Save 30% |-. Square Electronics, 150-60 Northern
Bivd., Flushing, N. Y.

RADIO & TV Tubes at Manufacturer's prices! 100%
Guaranteed! Brand New! No re-brands or pulls!
United Radio. Box 1000-W, Newark, N. I.

RADIO and television tubes. brand new, 1st quality,
original boxed name brands only. Discounts up to
6624% off list. Positively no seconds. Send for free
price schedule. Edison Tube Co., Menlo Park, N, J.

NEW Transistorized Signal Generator 150 KC to 120
MC on fundamentals. Battery operated. Internal 400
cycle, any external audio modulation. Socket for citi-
zens band crystals. Send for free information. Pel-
Electronics, Box 555, Ridgewood, N.J.

CITIZEN Banders improve your mobile operations, stop
generator whine, send $3.93 for complete Kif. Art
Monroe, 2030 Broadway Carthage, Missouri.
GOLD-Silver Getectors. Largest types. Five models
including transistors. Violites for tungsten etc. Geiger
counters. No finer instruments anywhere. Free infor-
mation. Detectron, Dept. 12-N, Sylmar, California.

WANTED

CASH paid for short-wave ham receivers and trans-
mitters. Treger, W91V)—2023C N. Harlem Ave., Chi-
cago 35, TUxedo 9-6429.

December, 1960

CASH Paid! Sell your surplus electronic tubes. Want
unused, Clean radio and TV receiving, transmitting
special purpose, Magnetrons, Klystrons, broadcast
types. Want military and commercial lab/test equip-
ment such as G.R.H.P., AN/UPM prefix. Also want
commercial Ham Receivers and Transmitters. For a
fair Deal write: Barry Electronics Corp., 512 Broad-
way, New York 12, N. Y. (Walker 5-7000).

WANT to buy good equipment and accessories? Place
a low-cost classified ad in this space.

TAPE & RECORDERS

AMPEX, Concertone, Magnecord, Presto, Bogen, Tand-
berg, Pentron Sherwood Rek-0-Kut, Scott Shure, Dy-

nakit, others, Trades. Boynton Studio, Dept. RT, 10
Pennsylvama Ave Tuckahoe, N. Y.

HI-FI Components—Tape Recorders. All brands in
stock at “We Will Not Be Undersold Prices.” Quota-
tions. Free Wholesale Catalog return mail. H| Fldehty
Center, 1797NC Ffirst Avenue, New York 28,
SELF-Hypnosis tape. New! Free literature. McKmley-

Smith Co., Dept. T6, Box 3038, San Bernardino, Calif.

DON'T Buy Hi-Fi components, kits, tape, tape record-
ers until you get our low, low return mail quotes. “‘We
Guarantee Not To Be Undersold.” Wholesale catalog
;rei. 2rgi-Fid;lzlity Center, 1797NC First Avenue, New
or , .

HIGH-FIDELITY

INDUCTORS  for

Networks.
stock. Send for brochure. C & M Coils, 3016 Holmes
Ave. N.W., Huntsville, Ala.

Crossover 118 types in

DISGUSTED with “Hi" HIFT Prices? Unusual Dis-
counts On Your High Fidelity Requirements. Write.
Key Electronics, 120 Liberty St., New York 6, N. Y.
Cloverdale 8- 4288

RECORDERS Components Free wholesale catalogue.
Carston 125-R, East 88. N.Y.C. 28.

COMPONENTS—Best Quotation—Sale Items. Bayla Co.,
Box 131-E, Wantagh, N. Y.

PRICES? The Best! Factory-sealed Hi-Fi Components!
Yes! Send for free catalog. Audion, 25T Oxford Road,
Massapequa, N. Y.

BUSINESS OPPORTUNITIES

FREE Book ‘990 Successful, Little-Known Businesses."
Work home! Plymouth-454M, Brooklyn 4, New York.

MISCELLANEOUS

EMBOSSED plastic labels, width 127, durable, highly
legible. Pressure sensitive backing. Identify switches,
meters, fuses, files, equipment. Information and
sample free. Special. your name 15¢. Nova Crafts, Box
1412, Milwaukee 1, Wis.

FREE! New 1960 catalog of all photographic books
available. For your copy, send postcard with name and
address to Catalog, Popuiar Photography Book Service,
One Park Ave.. New York 16, N.Y.

BUY War Surplus Direct from the Government—IJeeps;
Trucks; Tractors; Boats; Airplanes: Helicopters;
Walkne-TaIkies: Radar: Electronics; Misc.—Send for
Brody's *'U.S. Depot Directory & Procedures,” $1.00,
Box 425-(RT), Nanuet, New York.

RADIO Parts Stores & Hi-Fi Salons! Someane “'borrow-
ing" your personal copy of Electronics World each
month? You ought to be taking advantage of Efec-
tronic World's convenient re-safe 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 MARKET PLACE

N. Y. C. 16, N. Y.

SHOPPING GUIDE
Classified

| PHOTOGRAPHY—FILM,
_ - EQUIPMENT, SERVICES

ot e bn s, &N . .\’& ?s,.\&
GUARANTEED quality processmg 35mm 8mm Koda-
chrome $1.00. Send for free mailers, photographic
discount catalogue. Carterchrome, Box 645, Utica 1,
New York.

OPTICAL—Science—Math Bargains-—Request Free Giant
Catalog ''CJ'"—128 pages—Astronomical Telescopes,
Microscopes, Lenses, Binoculars, Kits, Parts. Amazing
war surplus bargains. Edmund Scientific Co., Bar-
rington, | New Jersey.

FREE! New 1960 catalog of all photographic books
available. For your copy, send postcard with name and
address to Catalog, Popular Photography Book Serv-
ice, One Park Ave., New York 16, N.Y.

oo

-MusIC

WRITE Martin Lincoln, Electronics World, 1 Park Ave-
nue, New York 16, N. Y. for information on how to
place a classified ad in this section.

MAGNETS

ALNICO Permanent Magnets. Hobbyist Assortment (sur-
prises). $2 (refundable). Postpaid. Magnetics, 7777
Sunset, Dept. E, Los Angeles 46.

HELP WANTED

(DETECTIVES—Expenence unnecessary. Detective par-
ticulars. Wagoner, 125-Z West 86th, N. Y.

EARN Extra money selling advertising book matches.
Free Sampies furnished. Matchcorp, Dept. MD-100,
Chicago 32, I,

OVERSEAS empioyment. High Pay. Comprehensive Job
Information. Foreign Opportunities, Box 172, Colum-

EDUCATIONAL
OPPORTUNITIES

COMPLETE Your High School at home in spare time
with 63-year-old school. Texts furnished. No classes.
Diploma. Information booklet free. American School,
Dept. X936, Drexel at 58th, Chicago 37. !llinois.

BUSINESS OPPORTUNITIES

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 convenient re-sale plan. Sell copies in
your store ... perform a good service for your cus-
tomers .. . with no risk involved. For details, write:
Direct Sales Department, Electronics World, One Park
Avenue, New York 16, N. Y.

MAKE $25 QSO Week, cllppmg newspaper items for

publishers. Some clippings worth $5.00 each. Par-
ticulars free. National, 81-DG, Knickerbocker Station,
New York.
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¥ i FUN Gifts and Jokes Galore. Catalog 10¢. Greenland AUTHORS! Learn how to have your book published,

Studios, Miami 47, Florida. promoted, distributed. Free booklet “ZD', vantage,
WIN contest money. Our Contest Bulletin gives hun- 120 West 31 St., New York 1. -
M|SCEI_LANEOUS dreds of tips. Lists current contests, rules. Sample, ~ PLENTY Jobs. Nationwide-Worldwide. Hel. Elsinger.
'%45(:. General Contests, 1609-F East Fifth St., Dututh, Box 12, Detroit 13, Mich.
inn. - o “WINEMAKING,” “Beer, Ale Brewing.” Highest pow-
?REE' New 1960 catalog of all photographic books ELECTRO-Scribe! Engraves all Metals, $2.00. Beyer ered methods. Illustrated. szr.zo.' gEatonlgBooks{)gre‘
availabie. For your copg send postcard R«ith name Mfg., 10511-ZD Springfield, Chicago 43. Box 1242-¥, Santa Rosa, California.
and address to Catalog' Popular Photography Book BUY Wholesale send for free shop at home catalog to- SPORT Stop Wristwatch $9.95, Checkwriters $8.95, Golf
Service, One Park Ave., New York 16, N. Y. day. Dixon Co., Box 836, Hawthorne, Calif. Cart $14.95. Tweco, 155 indio, Calif.
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Amplified 3 SET COUPLER

Here’s a new precision-perfected
amplifier that provides 5 DB min.
gain across all TV-FM channels
on two outputs and nolossin

the third output. Housed in a
rugged, compact and handsome
case. The HSA-43 features
single tube operation (6DJ8),
A.C. interlock and no-strip twin
lead terminals. Its excellent
isolation and match prevents set
interaction and ghosting. IDEAL
FOR FEEDING ONE FM AND TWO TV
SETS FROM THE SAME ANTENNA.

$29.95 st

TYPICAL APPLICATIONS

2 TV and One TV and dne TV or
1 FM Set one FM Set ane FM Set

Write Jerrold today for full details on this new Profit Outlook!

ELECTRONICS CORPORATION, Distributor Sales Division
JEH““L Dept. IDS-97, Philadelphia 32, Pa.

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

LEADER AND LARGEST MANUFACTURER OF TV DISTRIBUTION SYSTEM EQUIPMENT

Reprinted from PF Reporter, inside front cover, Sept. 1960



WHEN YOU REPLACE A TUBE...

You have a loi at stake ezch time you replace a receiving tube in a customer’s set. Your professional
reputation, your custome:’s confidence, your day’s profits—even future business—all depend on the

quality of that replacement tube.

It is RCA’s constant aim -o provide receiving tubes you can install with confidence. To this end, RCA
carefully controls every step of the tube making process from initial design to final test.

QUALITY BY DESIGN—Some of the foremost tube experts in the
industry collaborate on each new RCA tube design. Engi-
neers, chemists, physicists, metallurgists, production spe-
cialists, field representatives, a'l contribute their own skills
and knowledge before a new F.CA tube design ever leaves
the drafting board.

IMPROVED QUALITY FROM NEW AND IMPROVED MATERIALS—AI
parts and materials in RCA tubes are either produced or
processed by RCA under strictest quality control. More-
over, RCA scientists scarch canstantly for new and better
materials which will still furthzr improve performance of
RCA tubes. Many tube types you install today benefit frem
new cathode and plate materials developed in RCA labs.

QUALITY IN MANUFACTURING—Because tube construction is
just as important as design and materials, RCA maintains a
system of supervisory microscopic inspection at key points
on every production line to detect any flaw in assembly.
And to minimize the chance of human error, RCA has
automated certain critical steps in tube production.

QUALITY BY TESTING AND CONTROL—Before shipment, every
single RCA receiving tube is factory-tested for every sig-
nificant characteristic. A rube that fails one single test is
rejected and destroyed. So there is no such thing as a
“second” wher you buy RCA. In addition, thorough aging
of tubes and rating-lab tests assure strict adherence to
performance specifications.

This is why YOU CAN REPLACE WITH CONFIDENCE with RCA tubes. ..and why RCA
tubes give you an extra advantage on every service job. Electron Tube Division, Harrison, N. J.

®

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA




