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YOUR CAKE

AND EAT IT T00!
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WITH THE 3 NEW Amperex HIGH

Unrivaled for—RELIABILITY,
OPERATING STABILITY
and UNIFORMITY

And yet they cost no more, in many cases,
than equivalent vacuum tubes and are
available now in production quantities.

At last, you can realistically employ high frequency
transistors for RF and IF amplifiers in production FM
receivers; as mixers, oscillators and RF and IF ampli-
fiers in mobile radio equipment, car radios and short
wave receivers; and as broadband amplifiers in instru-
mentation and industrial applications.

Implemented and fully proven by Amperex, a unique

manufacturing technique originating with Philips of the

Netherlands now enables Amperex to provide you with production VHF tran-
sistors of unparalleled laboratory quality at truly reasonable prices.

The new Amperex “alloy-diffusion” P-N-P transistors combine the best gualities
of both the alloy and the diffusion approaches to transistor construction. As a
result of the special “self-jigging” techniques, a maximum degree of uniformity
i1s achieved. Thus the necessity for “selection” 1s completely eliminated.

The Type OC170 is designed for use as a mixer oscillator in short wave receivers,
as an IF amplifier in FM receivers, and as a broadband linear amplifier for
instrumentation and industrial applications. The OC170 features a high cut-off
frequency of 70 Me and a low collector-to-base capacitance of 1.8 uuf.

The Type OC169 is designed for lower frequencies and gain.

The Type OC171 is designed for use as a local oscillator and preamplifier in FM
receivers and has a cut-off frequency of 100 Mec,

The Breakthrough...
How It Was Accomplished!

This VHF transistor breakthrough was made
possible by a new alloy-diffusion process, a manu-
facturing method that combines the best features
of the currently used alloy and diffusion proc-
esses, without their drawbacks.

The limitation of the alloy process is en-
~ countered when attempting to manufacture tran-
sistors with an average cut-off above 20 Mc. In
this process the collector and emitter elements
are fused (or alloyed) to the base. For this to be
successfully.accomplished the base must be rela-
tively t d the thickness very accurately con-
trolled }
collector d emitter elements do not flow

oug e base and short the transistor. This

thick base increases the transit time,

e diffusion process the base is formed on
ollector by gaseous diffusion in a high tem-
re oven. Very thin bases can be manufac-

er that during the fusion process the
ing any usable response above 20 Mc.
y this method with low transit time and

In the AMPEREX "alloy-diffusion” process,
alloying and diffusion take place simultaneously.
The transistor is built up on a piece of P-type
germanium. Two small pellets are placed on the
germanium. Pellet B, the base pellet, contains
only an N-type nmpurlty Pellet E, the emitter
pellet, contains a P-type and an N-type impurity.
When this assembly is heated at a certain tem-
perature, the germanium dissolves into the metal
pellets until saturation is reached, and the pellet
impurities diffuse into the solid germanium.
However, the P-type impurity in pellet E has
such a low diffusion constant, that for practical
purposes it does not penetrate into the ger-
manium. The N-type impurity in pellets E and B
has a much greater diffusion constant and readily
penetrates into the solid germanium to form a
diffused N-type layer underneather the pellets.
When the assembly is cooled down, a layer of
germanium recrystallizes from the pellets as in
the normal alloy technique. The recrystallized
layer of pellet E contains many atoms of the
P-type impurity and is, therefore, a P-type germa-
nium layer. The germanium layer recrystallized
from pellet B is, of course, the N-type because
there are no other impurities in the pellet.
Connections are made to the germanium and
the metal pellets and a P-N-P transistor is ob-
tained. The original P-type germanium is the col-
lector, pellet B the base, and pellet E the emitter.
This process makes it possible to mass produce
transistors with a base layer of a few microns
for very short transit time and high cut-off fre-
quencies. The yield is also very high which enables
AMPEREX to supply these transistors at low prices.

Base connection

recrystaliized
layer (N typel

emitter connection

recrystaliized
_-layer (P type]
-dittused base
layer (N type) collector tab

ahmic gontact Py

] — —

l| MAXIMUM RATINGS 0C169 0c170 ocim
| VeE dacassbesssds dhiu A 2V 20V 2V
| S 10 ma 10 mA 5 mA Y Ampgrex
0 PcatTamb.=45°C....... 50 mw 60 mw 60 mwW
I TYPICAL CHARACTERISTICS | the Industry's rellable source of gquality

Cut-off frequency focp, | 70 Mc 70 Mc 100 Mc ‘
r Power gain  Pg at 0.45 Mc 35 dp 57 db 5 transistors and diodes for industrial and
| Pg at 10.7 Mc 20 db 3l db — I entertainment applications.
||| Pg at 100 Mc - - 23 db ‘

Noise figure NF at 0.45 Mc 4 db 4 db -
I NF at 10.7 Mc 5 db 5db =

NF at 100 Mc - - 11 db . .
1_ - = . . - | Amperex Electronic Corp., 230 Duffy Avenue, Hicksville, Long Island, New York
e — . -

In Canada: Rogers Electronic Tubes & Components, 116 vanderhoof Avenue, Toronto 17, Ontario
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FIRSTS

UBES

GBS

FIRSTS

COLUMBIA
RECORDS

Receiving, industrial and
picture tubes « lransistors
and diodes « audio components « and phonographs

ELECTRONICS WORLD is published menthiy i
Authorized

class nastage at Chicago. lllincis.

November, 1959

Leonard Bernsiein, outstanding musical
personality, i1s a Columbia Records star.

FIRSTBantam GT receiving
tubes

FIRST Bantam Jr. subminiature
tubes

FIRST rectangular picture tubes

FIRST receiving tubes designed
especially for TV

FIRST receiving tubes rated for
Continuous Television Service

FIRST practical color picture
tube, CBS-Colortron

FIRST double-faced phonograph
disc

FIRST long-playing record

FIRST complete symphony
recording in U. S. A.

FIRST *360" hi-fi phonograph

FIRST major recording company
with a record club

FIRST Stereo Seven — new
seven-inch 334 rpm record

WHAT THESE FIRSTS MEAN TO YOU

In records or tubes, the CBS family habit of being
first helps guarantee you the quality of performance
that only leadership can deliver. This leadership is
your further assurance that:
e CBS tube quality cuts call-backs to the bone.
o CBS lube qualily insures your customers
of dependable performance.
o CBS tube quality offers built-in profits for you.
Ask for the leader with the top-rated name your
customers know and trust. Ask first for CBS.

CBS ELECTRONICS

Danvers, Massachusetts
Electronic manutacturing division of Columbla Broadcasting System, Inc.

ZIff-Davia Publishing Compar iy, Willlam B. Ziff, Chairman of the Board (1944-10531. ot 434 8, watash Ave., Chieago 5. 1ll. Second
by Post “lice Denartment. “itawa, Caladi. ss sccond-class maiter. SUBSCRIPTION RATES: dne Year U. S. and posseasions, and
lema £4.00: Pan Amerlcan Union Countries %4.30: all other forclzn countries $3.00.
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Now! Work Over

PRACTICAL :
\ PROJECTS with these %
PARTS AT HOME!

—_

7
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r';‘*fa. -
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elp You learn

ECTRONICS =

RADIO —-TELEVISION — RADAR

NOW . . . at home in your spare time you can get the very kind of
training and subsequent Employment Service you need to get started
toward real earnings in one of today’s brightest opportunity fields —
TELEVISION-RADIO-ELECTRONICS. Now that Electronics is entering so
many new fields, here is a chance of a lifetime to prepare to cash in
on ifts remorkable growth.

DeVry Tech’'s amatingly practical home method enables you to set up
your own HOME LABORATORY. You spend minimum time to get maxi.
mum knowledge from over 302 practical projects, using the same type
of basic equipment used in our modern Chicogo and Toronte Train-
ing Centers!

DeVry Tech Provides EVERYTHING YOU NEED . . .

—to help you master TV-ELECTRONICS. In addition to the home labora-
! tary and casy-to-read lessons, you even use HOME MOVIES —an ex-
¢lusive DeVry Tech advantage. You watch hidden actions . . . see
electrons on the march. Movies help you to learn faster . . . easier

" « « . better.
Build d k this BIG
_ LABORATORY TRAINING EARN WHILE YOU LEARN Davry Eopineatgd TV sar
E; Full time day and evening training progroms  DeVry Tech’s practical train- ’g:'\:’; ‘:;::;'::m":’u l:\'rr::
o in our modern Chicogo and Toronto labora-  ing helps you toward spare \ Irayining, but without
tories are also available. MAIL COUPON time income servicing Radio the TV set.)

TODAY for facts. and Television sets.

BUILD and KEEP Valuable : b
TV-Radio Broadcast Technician
T
THEY ERENP N }v“ c#‘cx | Color Television Specialist

As part of your training, you build and Rador 0
keep a fine Jewel-Bearing Vocuum Tube adar Operator
VOLTMETER and o s:inch cOLOR oscit. R LI 2 LI R o dvan P

LOSCOPE —both high ality, ded 3
test instruments. = o= - Jo‘ [ Airline Radio Man
EFFECTIVE OPPO,h”"'[ie;; Computer Specialist
EMPLOYMENT SERVICE Quality Control Manager
Get the same Employment Service o
Mot bias Talsd 5 Earg D:\'Irv g Your Own Sales & Service Shop
Tech graduates get started in this ««. PLUS MANY OTHERS -

fast-growing field.

MAIL COUPON TODAY!

DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago 41, Wl, Dept. EW-11-P

“One of North America’s Foremost Electronics Troining Centers”

Accredited Member
of National Home
Study Council

Please give me your FREE booklet, “Electronics and YOU,” and
tell me how | may prepare to enter one or more branches of Electronics.

) ) ] 1 Name _ Age
DeVRY TECH INSTITUTE T iy
Formerly DeForest’s Training, Inc. City Zone State —
CHICAGO 41, ILLINOIS 5 Rorciawn fee Teroms 12, Omane. "

November, 1959
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eneral Electrics all-new VR-22 Stereo Cartridge

y It In your own home

money-back guarantee!

We believe that once you hear General Electric’s all-new
VR-22 in the privacy of your own home, on your own
equipment, you'll want to have this superb stereo cartridge
for your very own.

We're so sure of it, in fact, that we are making you an
offer virtually without precedent in the Hi-Fi field: Try
the VR-22 at home for 10 days. If vou don’t agree that this
is the stereo cartridge for you, bring it back and the full
purchase price will be cheerfully refunded. You have
nothing to lose and a whole new world of enjoyment to
gain! See your participating General Electric Hi-Fi dealer.

The VR-22 is outstanding in all four ecritical areas of
stereo cartridge performance: Channel separation—
Response—Freedom from hum—Compliance.

VR-22-5 with .5 mil diomond stylus for professionol quality tone
arms, $27.95%. VR-22-7 with .7 mil diamond stylus for profes-
sional arms and record chongers, $24.95*. TM-2G Tone Arm—
designed for use with General Electric stereo cartridges as an
integrated pickup system, $29.95%. General Electric Co.. Audio
Components Products Section, Auburn, N. Y.

*Manufocturer’s suggested resale prices.

Oliver P. Ferrell
Editor

Hi-Fi Review

as quoted

n issue

of Aug. 1959

Acclaimed \
by the
experts! -

the VR-227 is o top petfarmer. The fre-
Quency response is as flat os any cortrldge
Yested to date. Channel-to-chonnel separo-
tion in the vital orea between 700 cycles
and 8000 cycles was equal to the very best
sterea cartridges now offered the public.

Wm. A, Stocklin
Editor

Electronics World
o3 guoted

in issue

of Sept. 1959

listening tests did not show up any
flaws. Frequency response from 30 to 15,000
cps (limits af our test) wos within 2.25 db of
flat. Provides about the best channel sepa-
ratfon available of any checked with the ex-
ception of [cartridge selling for $65.00] in
the frequency range fram about 5000 to
9000 <ps.

C. G. McProud
Editor

Audio

as quoted

in issue

of Sept. 1959

is even better thon its predecessor
with respect to output, channel separation
and extended frequency response ond the two
channels balance within +2 db to 15,000
cycles. The shielding has been improved and
the grounding of the shield and the method
of shorting the two ‘graund’ terminals are
well thought out

GENERAL @3 ELECTRIC
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Opportumities

In .
Electronics

Do you know how you can convert your * Radar

present electronics knowledge into a ¢ Guided Missiles

profitable and interesting career in
any of the fields listed here? ¢ Broadcasting

e Aeronautical Electronics

Thousands of interesting well paid jobs in elec-
, . ¢ Computers
tronics must be filled. To fill such jobs, you
need sound technical training. An FCC license * Automation
is convincing proof of technical skill. Send for

£P , l e ¢ Industrial Electronics
the three Cleveland Institute booklets offered
here. They explain how you can prepare for an ¢ Home Electronics
interesting and profitable career in electronics.

Mail the coupon today—no obligation.

Find out how modern techuical training and a
Government License (FCC) can lead to profit-

able employment in any branch of electronics.

FCe
Licensé "

good training doesn't cost—it pays!

Send for these
3 FREE Booklets

Cleveland Institute of Electronics
Desk RN-35 4900 Euclid Ave. Cleveland 3, Ohio

l-------------------------------------1

Accredited by

the National

Please send FREE Booklets prepared ta help me In what kind of work | In what branch of.Elec- 1
Horne Study get aheod in Electronics. | have hod training or are you now engaged? | tronics ore you inter- |
; experience in Electronics os indicoted below: ested? 1
Councif
O militory [J Home - - |
[J Radia-TV Servicing Experimenting Nome. Age_ :
O Manufocturing [J Telephone Address. - B I
. Compony

O Amoteur Radio City.__ - Zone._____State__ :

[ Broadcasting O Other__ RN-35
-------------------------------------.‘
November, 1959 7
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HOW TO
MAKE MONEY

Selling Commercial Sound

ets 0
4o “ mark “—sks.

Sihtetic Tields, ete. o=

of ut!h"
:\'ark!“ n
swimm ing
pools,

By W. A. STOCKLIN
Editor

CITIZENS BAND OPERATION

ELL, the FCC is beginning to bear

down heavily on many 27-mc. Class
D Citizens Band licensees, Those in the
industry never doubted that the time
would come when the FCC would have
to take action. but we are all some-
what surprised that it is coming so
soon. Possibly we should not have been
if we consider the number of appli-
cations that are being filed daily. The
FCC has issued approximately 58,000
Citizens Band licenses. Of this number,
there are probably some 30,000 that
are Class D. Remember that this is
only from the first of this year and
the pace has stepped up rapidly to a
point where some 5000 new Class D
applications are being filed each month.
After all the years of amateur radio,
there are only about 180,000 to 200,000
licensed operators in this country. Of
this number, perhaps only about 100,-
000 are active. If the pace continues in
Class D authorizations, these may very
well surpass the number of amateur
radio licenses. Again, let's consider
that the allowed radio spectrum for
Class D operation is only a small frac-
tion of that allowed to the radio ama-
teurs. It should be obvious that over-
crowding of the band is practically a
certainty.

To cope with this problem, the FCC
is contemplating some rule changes
which may limit transmission times
and operating frequencies for the Class
D operator. But no one should sit back
and criticize the Commission for these
moves. Opening up the Class D. Citizens
Band has been of tremendous help to
the electronic industry and to the great
numbers of individuals who now have
their licenses. But, violation notices
will be in vogue and operation will be
stopped if the operators today do not
abide by the rules and regulations sct
up by the FCC for this type of opera-
tion. (Refer to article “Violations of the
Citizens Radio Service Rules,” which
appears on page 106 of this issue. This
bhand is not to be used for DX purposes
or for general chit-chat as is allowed
on the ham bands. The Class D band
was set aside strictly for point-to-point
operation for personal or business use
and for those citizens who have real
need for direct communication, It is
not to be used to discuss Aunt Martha's

www americanradiohistorv. com

upcoming party—as one would use the
telephone. There is no time limit on
transmissions now and the FCC prob-
ably would not consider any changes in
this rule if present operators would use
this service wisely.

There are movements afoot for
groups to unite in protest to the FCC
concerning the present methods of op-
eration that are permitted. No one
would consider this unethical provid-
ing the complaints are justified and not
simply selfish. Every holder of a Class
D license today would probably like to
have the FCC cut off future applicants.
This certainly would be one answer but
it is a selfish solution and certainly un-
realistic.

Time limits on contacts will probably
be set up and the FCC no doubt will
follow up with many other limitations
through necessity.

There are quite a large number of
companies now manufacturing Citizens
Band equipment. They are, in many
respects, divided into two groups:
those who produce the more costly
equipment for the commercial users of
this band and, on the other hand, those
companies who produce the lower-
priced equipment looking toward the
non-commercial or personal users.
These two groups have been plaguing
the FCC for rule changes directed sole-
ly to their own fields of interest. This
is an unfortunate situation and it is
our hope, since there is no unified voice
for the operators, that the FCC does
not permit itself to be swayed toward
any single interest but will consider
the interests of everyone.

Everyone should bear one thought in
mind. The limitations set forth by the
FCC when the Class D Citizens Band
first opened were not too restrictive
and, obviously, severe restrictions were
not necessary. There were so few li-
censees at the beginning that one could
take certain operating liberties with-
out the danger of interference. But as
more and more operators go on the air,
it will become necessary for all to live
strictly by the rules and, further, to
conform to any rules that may be pro-
mulgated in the future for the benefit
of all. Only in this way will the band be
utilized fully and to its best advantage
by all concerned, 30—

ELECTRONICS WORLD
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1960

ELECTRONIC SUPPLY CATALOG

it’s value-packed...
send for it!

your complete money-saving
gutde to everything in electronics

WORLD’S LARGEST STOCKS

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

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

Values in Recorders and Supplies

® Latest Public Address Systems,
Paging and Intercom Equipment

Amateur Receivers, Transmitters
and Station Gear

Test and Laboratory Instruments
o TV Tubes, Antennas, Accessories

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

‘ 7
\woE X" PAGKTA2

our 3O0th vEAR

W LINOYS
VENUE cHgAo 89
WESTERN A i sB a0
e prtoll

T =N

. . NEW LOW EASY PAY TERMS
featurmg E":' Only 35 down (or less) on orders
these ALLIED exclusives_- 5 \ up to $200. Up to 24 months to pay.
MONEY-SAVING KNIGHT-KITS® the very best in build-your- % 1 Fast handling—no red tape.

'own elec_tronic equipment —designed to save you up to 50 %%.
‘Convenience Engineered’ for easiest assembly; the only kits
covered by Money-Back Guarantee. Complete selection of
Stereo hi-fi kits, Hobbyist kits, Test Instrument and Ama-
teur kits. KNIGHT-KITS are an exclusive ALLIED product.

KNIGHT ©®STEREO HI-FI—truly “honored for value™—the best
you can buy, yet far lower in cost. Select super-value
KNIGHT components or complete systems and save
most. Also see the world’s largest selection of

e _E".-’=g3

i Get every buying advantage ot ALLIED:
lowest money-saving prices, fastest shipment,
expert personal help, guaranteed satisfaction...

send for the leading

_ electronic supply guide
[ AR R X RN NN NN RN R NN NRN NN NN N

famous name hi-fi components and money- g .:
saving ALLIED-recommended com- ‘go ALLIED RADIO CORP., Dept. 1-19 4
plete systems. -2 : 100 N, Western Ave,, Chicage. 80, lil. ®
e
e [1Send FREE 1960 ALLIED Catalog. -
g [
°
ALLIED RADIO o Name M
.
. L e :
§ i . '-- I=———==) our 39th yeor : Address P
°
World's Lorgest Electronic Supply House 4 It
: City Zone State :
$000000000000000000000000000008000008
November, 1959 ’
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GET BEHIND THE

SYLVANIA

*2.Combination

America’s biggest magazines deliver
this business-building offer to over

will succes® ;\pc‘\"
& Shirley Maclain®

nodu--“""""

Look for this ad in these leading
national magazines.

100 million readers!

On June 20th Sylvania launched the dramatic
combination eoupon offer appearing in Amer-
ica’s biggest weekly magazine, TV Guide, and
America’s biggest monthly magazine, Reader's
Digest—plus Sunday and Parade newspaper
supplement magazines.

Your Service shares the spotlight with top-
quality Sylvania picture tubes and receiv-
ing tubes in a three-point program to make
your customer’s old TV set better than when
1t was new.

Month after month, more set owners will
be saving the $2.00 coupon. Many will attach
it to the back of their TV set so it’s there for
vou to see.

You ean identify yourself with this program
by featuring Silver Sereen 85 and Sylvania
receiving tubes. Get behind the biggest, most
practical, business-building offer ever made
to the Service industry.

ELECTRONICS WORLD
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Sells your service and Sylvania
receiving tubes in combination with
every Silver Screen 85 you install

Here’s an action-packed offer that can add an
average of $3.00 to $6.00 in receiving tube
business every time you install a Silver Sereen
85 picture tube.

Sylvania urges your customers to have
their receiving tubes checked to make sure
they get full performance from their new
Silver Screen 85. And, to emphasize the im-
portance of replacing weak tubes, Sylvania
offers to pay $2.00 toward the cost of Sylvania
receiving tubes installed in combination with
a Silver Screen 85.

Your customers mail the $2.00 certificate
directly to Sylvania with the picture-tube
warranty card and receiving-tube carton end.
Nothing for you to sign or send.

Stock up on Sylvania. Be prepared for
greater-than-ever consumer demand for
America’s Number One picture tube and
receiving tubes.

Subsidiary of GENERAL
GENERAL TELEPHONE & ELECTRONICS f."h

November, 1959

The Sylvania coupon

taped to your customer's

TV set means more receiving 2 '
tube business and greater

picture tube profits for you.

n
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maybe you've seen
such quality before but
never at these low prices
STEREO COMPONENTS

Engineered by one of the nation’s foremost
independent phonograph manufacturers, These
new high fidelity stereo components represent
this firm's vast engineering and experience,

T —— . SONIC CUSTOM-CRAFT
- $-200 12 watt stereo,
0 © © © © | mastercontrol centerand
e dual amplifiers. 6 watts
per channel develops 24
watts of peak power. Frequency response, = 1.5 db
from 50 to 15,000 cps. Total harmonic distortion, less
than 29% at full rated output. Stereo or monophonic
inputs. Internal audible sterco test signal for channel
and speaker balance adjustment. 9 separate front-panel
controls. 4, 8 and 16 ohm ouputs for single, double,
ot triple channe) operation.
audiophile net with enclosure $49.95
SONIC CUSTOM-CRAFT
$-100 low-priced hi-fi 10

watt stereo, master con.

trol center, and dual

- amplifiers. $ watts per
channel develops 20 watts of peak power. 50 to 15,000
cps response with less than 5% of total harmonic dis-
tortion at full rated power. Hum and noise, 45 db
below maximum rated power. 4 stereo or monophonic
inputs. 8 ohm outputs for single or double operation.
audiophile net with enclosure $34.95

SONIC CUSTOM-CRAFT

MODEL 19 FM-AM

TUNER Super-sensitive

L tuner features drift-free
automatic frequency con-

trol performance and 3-gang tuning capacitor for
optimum selectivity, Sensitivity-FM 3 av for 30 db
quiceting. Total harmonic djstortion at rated output,
less than 1.3%. Selectivity bandwidth at 6 db point:
FM 200 ke, AM 9 ke, Frequency respoase, FM == 2 db
of standard de-emphasis curve, AM 20 to 9,000 cps.

Function switch AM, FM or FM-AFC.

audiophile net less cabinet $79.95

MODEL Y9C with handsome mahogany cabMet.
audiophile net $99.95

SONIC CUSTOM-CRAFT $-400 (pictured above) Qual-
ity combination 40 watt stereo amplifier, master con-
trol center, and transistorized preamplifier. 20 watts
pet channel delivers 80 watts of peak power. Frequency
response, flat from 20 to 20,000 cps =& 0.5 db. Less
than 1% total harmonic distortion at full rated out-
put. Built-in stereo test signal to adjust channel and
speaker balance as well as speaker phasing. Sonic
Stereo Monitor, a precision meter shows when both
channels are properly balanced. 8 inputs and 9 front
panel controls handle any program source. 4, 8 and 16
ohm outputs for single, double or triple channel
Operation. audiophile net with enclosure $99.95
at your local hi-fi dealer, or write EW-11

. SONIC INDUSTRIES, INC.
19 Wilbur Street, Lynbrook, N. Y,

12
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QOUR STEREQ TEST RECORD

To the Editors:

May we thank you for sending us
one of your stereo test records because
that phasing check is worth twice the
price and is most satisfactory. We can-
not imagine a better solution to this
perplexing difficulty than the one you
have come up with. It seems infallible
and certainly belongs with every stereo
system.

I. C. WHITTEMORE, Jr., Manager
Sirocco Enterprises
Milford, Connecticut

We are still receiving many nice
comments from users of our stereo-
monophonic test record. The phasing
test is quite simple to use and really
works.—Editors.

* * *

TRANSISTOR STEREO TAPE SYSTEM
To the Editors:

Hobbyists who contemplate the
building of the equipment described in
my article “All-Transistor Stereo Tape
System” (July, 1959 issue of ELEcC-
TRONICS WorLD) will be interested to
know that a saving of about $13.00 can
be realized by substituting the follow-
ing semiconductors.

Use a 2N525 in place of a 2N43 for
Vs and V, of Fig. 6.

Use 1N1692's in place of 1IN1115's for
the bridge of Fig. 15 (no heat sink
required).

Hobbyists may also be interested in
knowing that a similar system with
seven- to eight-watts per channel ap-
pears in the new fourth edition of the
General Electric Transistor Manual
that is now available. This system uses
less expensive transistors since it oper-
ates from a lower voltage supply.

D. V. JoNES
General Electric Co.
Syracuse, New York

We Iknow our readers will be very
interested in the above suggestions
from Author Jones with respect to his
tape system.—Editors.

* - *
TRANSISTOR PHONO PREAMP
To the Editors:

A question has come up on the deri-
vation of the input impedance (18,000
ohms)} indicated in my article *“Tran-
sistorized Phono Preamp for Stereco”
(August, 1959 issue). It was said that
this impedance is the result of the
parallel combination of R, (240,000
ohms) and R. (24,000 ohms). Of
course, the actual parallel resistance
is 21,800 ohms. However, as far as
impedance multiplication is concerned,
only resistor R is multiplied since only
it is connected between base and
emitter. Therefore, in order to com-

www americanradiohistorv.com
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pute the effective input impedance of
the preamp, it is necessary to multiply
the value of R, at each frequency and
then parallel this multiplied wvalue
with the fixed R, Obviously, this
method is cumbersome and would be
difficult to describe effectively.

In order to avoid this, the 18,000-
ohm figure mentioned actually repre-
sents an effective parallel resistance
that can be multiplied by the input
impedance multiplication factor and
yields proper results for reasonably
small values of multiplication (below
about 100). Therefore, 18,000 ohms
was listed in order to avoid complex-
ity in the discussion. Since this use
of 18,000 ohms is not overly confusing
and simplifies the understanding of the
basic processes—it was used.

FRANCES A. Gicca

Sr. Engineer
Raytheon Co.
Bedford, Massachusetts

We appreciate having Author Gicca
clear up this point for our readers.—
Editors.

* * *
A "TOUGH DOG'" TAMED
To the Editors:

I was working on a Westinghouse
chassis V-2317 that was so full of am-
bition it insisted on showing three com-
plete, steady pictures. I was just about
ready to start substituting components
from the tuner to the picture tube
when the postman delivered the July
issue of ELECTRONICS WORLD.

I happened to see the article “Tame
TV ‘Dogs’ with Technique” by Warren
J. Smith on page 58. It was a case of
perfect timing. I followed the advice
given, and in two minutes, the set was
working properly.

WiLLIAM NEILSON
San Jose, California

That’s what you call split-second
timing.—Editors.

* * *
SHOCK HAZARDS
To the Editors:

I appreciated Mr. Greenfield's article
“Eliminating Shock Hazards” in the
August, 1959 issue of ELECTRONICS
WorLp. I feel that he should have in-
cluded a fourth step in his conversion
procedure, to wit: Check the outlet to
which the equipment is to be connected
to be sure that the wider slot is indeed
the ground side of the line. Perhaps
this will occur to most everyone really
interested in carrying out your safety
procedures, but I feel it is worth men-
tioning because I have tried using a
similar technique and discovered that
many electricians realize that all power
equipment that is not of the three-

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

- =i

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

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

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

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

Sta-Loc*—~New design enables

TC Tubular Elecirolytics—now RMC Discops@—Long the Mallory GEMS—five tubular

in handy new twin pack with
the same high quality and
performance characteristics.

original equipment standard,
now available for replace-
ment in the handy *‘file card””
five pack.

capacitors in easy-to-use dis-
penser: best bet for outstand-
ing service in buffer, by-pass
or coupling applications.

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

P. R. MALLORY & CO. inc., INDIANAPOLIS &, INDIANA

November, 1959
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your distributor to custom-
build the exact replacement
you need in just 30 seconds,
eliminates waiting for out-of-
stock controls.

*Trade Mark

13


www.americanradiohistory.com
www.americanradiohistory.com

RESIDENT SCHOOL COURSES

Industry needs Electronic Technicians'

RCA INSTITUTES, DEPT. EWR-119
350 W. Fourth St., N.Y. 14, N.Y.

Please send me your FREE catalog of
Resident School courses in New York.

NAME . ..o
please print
ADDRESS. ..
Lo ) S — cees . ZONE . ....STATE... EE
For Resident School Courses see ad on apposite page
14

prong variety is not polarized, and they don't really take
the time to insure the proper wiring of receptacles (regard-
less of the National Electrical Code and most local codes).
This opinion has been borne out in talking to a number
of electricians.

I have no doubt that Mr. Greenfield's method of enlarg-
ing the ground prong on equipment is the best way, but a
simple and effective method can be accomplished by placing
the cutting end of a pair of “dikes” at the hole near the
end of the prong and splitting the end thereof, while con-
comitantly enlarging the width of the prong. This has
worked well for me on a number of occasions.

Let's have more “fold-outs.” I've used every one you
have had to good advantage.

DonN A. PoTTs
Electronic Service
Kansas City, Kansas

Perhaps the precautionary check mentioned above should
not have been taken for granted in the article. Also, local
practice may vary. Our experience indicates that, around
New York at least, the recommended wiring will be found
in all but very old installations.—Editors.

* * L]
ONE-TUBE FM FRONT END
To the Editors:

I read with some concern your article in the August issue
of ELECTRONICS WorLD titled “Don’t Dodge the One-Tube
FM Front End” (page 52).

It is certainly true that tuners of this type are in wide
use today. However, my concern is with the reference to
the General Instrument tuner and the Telefunken tuner
and (the lack of reference) to the Gorler tuner.

Paragraph three of the article appears to infer that
Admiral, Motorola, and RCA-Victor are using one of the
aforementioned tuners. These manufacturers plus others
are using the tuners manufactured by the Julius Karl Gor-
ler Co. of Mannheim, Germany, sold nationally through this
sales office.

R. J. SHERWoOOD, President
Sherwood Sales Inc.
Chicago, Ill.

The article mentioned a few but rot all manufacturers
to highlight widespread use of the “general type of one-
tube wonder.” Paragraph three states: “relatives of it are
being used in the FM lines of such manufacturers as Ad-
miral, Motorola, and RCA-Victor.” To J. K. Gorler and
others not mentioned we say, “Welcome, relatives!”—
Editors. 3

NOTES ON TWO-WAY RADIO SERVICE

OR THIS clarification of certain points discussed in Jack

Darr’s “*Hints on Two-Way Radio Service” (April, 1959)
and additional information, we are indebted to the Federal
Communications Commission in Washington, D, C.; William
E. Clyne, Marine Supervisor in the FCC office at San Pedro,
Calif.; and Author Jack Darr himself, in response to the
comments of the first two.

The form number given for renewal of operator’s license
(212W ) is incorrect. Actually FCC Form 756 (with 756B)
is used. With respect 1o station-license renewal, the applicant
should not wait until the last month before expiration of the
old one 1o file for renewal. The Washingion source states that
renewal applications should be submitied “not less than 30
days nor more than 60 days prior 10 the expiration date.”
The California source, quoting another portion of the regu-
lations, savs, “‘An application for renewal of license shall
he filed at least 90 days prior to expiration, with certain
exceptions.”

Concerning the licensing of personnel who will use and
operale equipment, it is not necessary for the truck drivers,
policemen, and others who operate the imohile units 1o obtain
such licenses. This requirement is mandatory only for per.
sonnel a1 the base station. ln fact, the FCC would prefer to
avoid the issuing of unnecessary licenses, as this creales a
burden.

Other points were raised, but mosi seem to indicate that,
despite adherence 10 the general regulations laid down by the
FCC, there is considerable varintion in local praciice. The
hest thing 10 do, when in doubt or when seeking information,
is 1o get in touch with the nearest FCC field office. If it is
distani, ask the inspecting engineer of the office 10 drop by
on one of his field trips. -30

ELECTRONICS WORLD
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LET RCA TRAIN YOU
2, IN ELECTRONICS

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

FELECTRONICS FOR AUTOMATION

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

Electronic Fundamentals Electronics
for

Automation

Television
Servicing

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

| RCA INSTITUTES, INC. Home Study School, Dept. Ew-11

A Service of Rodio Corpoaration of America

350 West Fourth Street, New York 14, N. Y.

Send for our

64 page Home
Without obligation, send me the FREE catalog of Home Study Courses. No
Stlldy catalog salesman will coll.
FREE ! NOM® wep-c o womsmoraswe Ermag s somg e pri;ﬁ ..............................

Adresy irimmman o neiave © nilivn i & el trsis vt d @ ievis B 916 Svararavaasrers W il o RN e v

ity . e Zone. ... .. STatek b i h b A e b

FOR RESIDENT SCHOOL

COURSES SEE AD ON CANADIANS — Take advontage of these same RCA courses at no
OPPOSITE PAGE. odditional cost. No postage, no customs, no delay. Send coupon to:

ANOTHERWAY RCA SERVES EDU- = RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec
CATIONTHROUGH ELECTRONICS ] To save tima, paste coupon on posicard.

November, 1959
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Four new 4-track,
7Y2 ips Bel Canto Stereo
Tapes free—to start your

library with a 4-track

Bell Tape Transport

Stereo Tape Bonus applies to ‘\' %
Models T-223, T-228, T-238. 4 }\

With scores of brand new 4-track stereo tapes
already available, now’s the time to buy the tape
transport you've wanted for your stereo system.
Make sure it's a Bell . . . because only Bell gives
you a STEREO BONUS of four new 4-track stereo
tapes to help you start your tape library with a
Bell Tape Transport.

These stereo bonus tapes have been carefully
selected from the complete Bel Canto library.
Wonderful music. More than 2 hours of enjoyable
listening. Worth nearly $32.00 to you!

But it’s all yours, absolutely free, from your
Bell dealer when you buy a Bell 4-track Stereo
Tape Transport. Rated best for stereo recording,
Bell gives you the best in performance and features

16

. .. three motors for positive tape control . . . auto-
matic stop mechanism . . . add-on pre-amps for
stereo recording . . . many more.

If you already own a Bell Tape Transport, ask
your Bell dealer about easy-to-install 4-track-head
conversion kits for as little as $25.00.

See and hear the Bell Stereo Tape Transport—
and get the bonus tapes shown on this page when
you buy. Do it today at your Bell dealer’s.

Bell dealers offer this stereo record honus, too!

Four Mercury LP Stereo Records, worth nearly
$24.00, as @ bonus when you buy a model 3030
Bell Stereo Amplifier—now priced at only $149.95%

sslightly higher west of the Rockies

[I2I=/_/_ Sound Division - Thompson Ramo Wooldridge Inc. - Columbus 7, Ohio

In Canada: THOMPSON PRODUCTS, Ltd., Toronto

ELECTRONICS WORLD
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NOW!
you €an aﬁof

»

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

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

You learn ALL PHASES of
Television-Radio-Electrouics.

Other schools make several courses
out of the material in our ONE

MASTER COURSE . . . and you
pay more for less tmining than
you get tn our course at ONE
LOW TUITION'

MAKE MORE MONEY
in TELEVISION

RADIO-ELECTRONICS

BETTER..

MORE COMPLETE...
LOWER COST...

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

WILL CALL

TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!
You are nceded in the Television, Radio, and Electronics indusiry!
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar. Government Missile Projects.

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

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Pryctical training—YOU
LEARN BY DOING!' We¢ send you
complete standard equipment of pro-
fessional quality for butlding various
experimental and test units. You ad
vance step by step. perform more than
100 experiments, and vou build a
complete TV set from be ground up,
that is yours to keep! A big, new TV
picture tube 1s included at no extra
charge.

EARN AS YOU LEARN. We'ill show you
how to carn extra money right from
the scarc. Many of our students pay
for their C(mrse—:md more — whilg
studving. So can you

RESIDENY TRAINING AT LOS ANGELES

11 you wish to take your training in our Resident
School at Los Angeles, the world's TV capital,
start NOW in our big, modern Shops, Labs and
Radio-TV Studios. Here you work with [atest
Electronic equipment - - professionally installed

finest, most complete facilities offered by
any school. Expert, {riendly instructors. Personal
attention. Graduate Employment Service. Help
in finding home near school - - and part time
job while you tearn. Check box in coupon for
fult information.

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson is made easy o understand b

YOU GET. ..

* 19 Big Kits—YOURS TO KEEP!

numerous illustrations and diagrams. : T'Le';,dllv-’ﬂstl’;ltslio_n_ and Guidance
All instruction material has been de- . Uol‘ .‘t‘::m(;“ letthFe
jrortl I o sl | b ot
Ergis gtoell SRS, (FRbuREHineS) ot » EVERYTHING YOU NEED FOR

: SUCCESS!
SEND FOR INFORMATION TODAY . . . it can

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY

. Television, including Color TV

mean the difference between SUCCESS
and fatlure for you! Send for vour
FREE BOOK "Your Future in

Television-Radio-Electronics’ and A
FREE Sample Lesson. Do it TODAY. . Eladlo AM & FM -

e 1 R 1 . Electronics fcr Guided Missiles
while vou are thinking about your Sound R di 3 Hi-Fidelit
future. It doesn’t cost you anything ) i2oUnd. tsecanding rand, T ¥

. FCC License
. Automation and Computers
. Radar & Micro-Waves

. Broadcasting and
Communications

NATIONAL@SCHO‘OLSg

WORLD-WIDE TRAINING SINCE 1505

to investigate!

P I WN) =

GET THE BEMEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for |
Gl Training /5»"
~

[ MAIL NOW YO
' NATIONAL SCHOOLS, Dept RM-119
4000 5 FIGUEROA ST LOS ANGELES 37, CALIF.
4 Rush free TV-Radie "Opportunity” Book and sample
I tesson. No salesman will call.

” " J AME el i i ____AGE
s sl [hAl _TIL.F.[II.F_]J A:D:I::&S — _— _’ _"
CITY. ZONE STATE

)
NAT'ONAL SCHOOLS ' Check if interested ONLY in Resident Scheal training at Log Angeles

Los Angeles 37, Calif. YVETERANS: Give date of Discharge )

\-———-—-——-———--
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Ads like these in Life and TV Guide are pre-selling millions
of TV-set owners on RCA Silverama Picture Tubes. Cash in!

RADIO CORPORATION OF AMERICA

e Electron Tube Division Harrison, N. J.

Silverama @

ELECTRONICS WORLD

wwWw americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

Learn Radio-TV Electronics
by Practicing jgg>...;. ) e
at Home in =] -

Spare lime

Without Extra
Charge You Get §

special NRI kits devel-
oped to give actual ex-
perience with Radio-TV
equipment. You build,
test, experiment with
receiver or broadcast-
ing circuits. All equip-
ment yours to keep.

£

|
|
|

NRI Has Trained Thousands {e]4
Successful Careers in Radio-TV

3 | ; : § -

Have High Pay, Prestige, Good Future

as a Skilled Radio-TV Electronic Technician

People look up to and depend on the Technician, more
than ever before. Offices, plants, homes everywhere are
obliged to buy his knowledge and services. His opportuni-
ties are great and are increasing. Become a Radio-TV
Electronic Technician. At home, and in your spare time,
you can learn to do this interesting, satisfying work-—qual-
ify for important pay. To ambitious men everywhere herein
the fast growing Radio-TV Electronic field is rich promise i
of fascinating jobs, satisfaction and prestige as well as in- ¢, y; gagr., Station KATY Has All the Work Me Can Do Hos Good Part Time Business

creasing personal prosperity. “I am now Studio Engi- I have repaired more ‘“Early in my training I
neer at Television Sta- than 2,000 TV and Radio started servicing sects

|mreqsing Opponuniﬁes in G[owing Field ‘tion KATV. Before en. setsa year NRItraining Now have completely

rolling, I was held back certainly proved to be a  equipped shop. NRI is

A steady stream of new Electronic products is increasing by (}imigntioq of aBsixt-h g)ood found?\}‘ipur:;; H-_IF- the bacEkb:ne é:f my Prog-
: : a4 : .y rade education.” BiLLy RDON, i geville, ress.” REDA, Ta-
the job and promotion opportunities for Radio-Television & 5 o B Biuf Ark. Georgia. eome. Wabngton,

Electronic Technicians. Right now, a solid, proven field of
o?portunigy for good pay is servicing the tens of millions . ’ . . SEE OTHER SIDE .
o

Television and Radio sets now in use. Color TV, Hi-Fi mh R SN I D SN S S IS B S B S S = e—

is growing. The hundreds of Radio and TV Stations on the H g -
air offer interesting jobs for Operators and Technicians. I Cut Out and Mail This Card—No Stamp Needed

More Money Soon—Make $10 to $15 a
Week Extra Fixing Sets in Spare Time NPyl I -Y-Ya Maladd=

NRI students find it easy and profitable to start fixing
sets for friends and neighbors a few months after enrolling. I
OLDEST & LARGESY HOME STUDY RADIO-TV SCHOOL

; Picking up $10, $15 and more a week gives sub- l
stantial extra spending money. Many who start H H H
n in spare time soon build full time Radio-Television uhonul ; “dlo nstitute
sales and service businesses-—enjoy security. Dept. F , Washington 16, D.C.
Please send me sample lesson of your Radio-Television |4

Training and Catalog FREE. (No salesman will call.)

Ll

Act Now-See What NRI Can Do for You

i
i
NRI has devoted over 40 years I
y
i

\ to developing simplified practical , Name. Age
| training methods. You train at
home in spare time. Get practical ;o Address

experience, learn-by-doing.
NATIONAL RADIO INSTITUTE , City Zone..... State
Washington 16, D.C. I ACCREDITED MEMBER NATIONAL HOME S5TUDY COUNCIL i

: ~
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NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE

Technical Know-How Pays Off in lnterestmg, Iimportant Work

YOU BUILD AC-DC
Superhet Receiver

NRI Servicing Course includes all
needed parts. By introducing defects
you get actual servicing experience
practicing with this
modern recelver.

Learn-by-doing.

YOU BUILD
Broadcasting Transmitter

As part of NRI Communications Course
you build this low power Transmitter,
learn commercia! broadcasting operators’
methods, procedures. Train for your FCC
Commercial Operator’s License.

YOU BUILD Vacuum Tube
Voltmeter

Use it to earn extra cash
fixing neighbors’ sets;
bring to life theory

you learn from

NRI's easy-to-
understand texts.

YOU BUILD This 17 Inch
""Q Television Receiver

As part of your NRI course you can get all
components, tubes, including 17" picture
tube, to build this latest style Television
receiver; get actual

practice on

TV circuits. |

J ll

For ngher Pay, Better Jobs
Be a Radio-TV Electronic Technician

Servicing Needs

More Trained Men

Portable TV, Hi-Fi, Transis-
tor Radios, Color TV are
making new demands for
trained Technicians. Good op-
portunities for spare time
earnings or a business of your

Broadcasting Offers
Satisfying Careers

4000 TV and Radio stations
offer 1nteresting positions.
Govt. Radio, Aviation, Po-
lice, Two-Way Communica-
tions are growi fields.
Trained Radio-’l‘\/g Opera-
tors have a bright future.

FIRST CLASS
Permit No. 20-R
(Sec. 34.9, P. L. & R)
Washington, D.C.

BUSINESS REPLY CARD

No Postage Stomp Necessory if Maoiled in the United States

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
3939 Wisconsin Avenvue
Washington 16, D.C.

Train at Home the NRI Way
Famous for Over 40 Years

&, NRI is America’s oldest and largest home study
“a Radio.Television school. The more than 40 years’
J.E Smilh,  experience training men for success, the outstanding
eunder  record and reputation of this school—benefits you
in many ways. NRI methods are tested, proven. Successful
graduates are everywhere, from coast to coast, in small towns
and big cities. You train in your own home, keep your present
job while learning. Many successful NRI men did not finish
high school. Let us send you an actual lesson, judge for yourself .
how easy it is to learn.

No Experience Necessary—NRI Sends

Many Kits for Practical Experience -

You don’t have to know anything about electricity or Radio
to understand and succeed with N R I Course. Clearly written,
well-illustrated NRI lessons teach Radio- TV Electronic prin-
ciples. You get NRI kits for actual experience. All equipment
1s yours to keep. You learn-by-doing. Mailing the postage-free
card may be one of the most important acts of your life. Do it
now. Reasonable tuition. Low monthly payments available.
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C.

NRI Graduates Do Important Work

ll‘r LA

- s

Now Qunll" Control Chief
“Had no other training
in Radio hefore enroll-
mg obtained job work-
ing on TV amplifiera be-
fore finishing course.
Now Quality Control
Chief.”" T. Fava-
Loro, Norwich, N. Y.

both

com

SAMPLE LESSON
LRI TS U OTHER

NRI Course Easy to

Understand
“I npened my own sho
before recelvll'nu my dllf
loma. 1 have had to
ﬁlre extra help. I am in-
dependent in my own
business.” CrEs-

SEY, Stockton, Cal.

Works on Color-TY
“*“NRI changed my whole
life. If I had not taken
the course, probably
would atill be a fireman
nClrugglilngS along. Now

ontro| upervisor at
WRCA - ’I‘\;’e' J. F
MevLine. NewYork, N.Y.

SEE

SIDE
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Service Technicians! YOU EARN MORE...
YOU RATE with the public when you own the
PHOTOFACT service data library!

eSS SSsGsEEssGs s USESSEEnRBESEE,

“Time saved is the main rea-
son we feel a real need for the
PHOTOFACT Library. We could
repair a set by trial and error
but PHOTOFACT lays all the
facts before us and reduces
bench time to a minimum'’.

—William C. Dixey
Riverside, N.J,

eulBucosmmmdsaEOO N,

Yes, if you are one of the thousands of owners of a
complete PHOTOFACT Service Data Library, you are
enjoying maximum earnings. It’s inevitable, hecause
no matter how expert you are, you can always sare
more time on any jobh, get more jobhs done daily-—
EARN MORE, DAY IN AND DAY OUT...

Moreover—as the owner of a complete PHOTO-
FACT Library, you know your customers’ sets best.
You can actually show each customer you have the
PHOTOFACT Folder covering his very own set. Re-
sult: You command public respect and acceptance
which paves the way to expanded business for you...

BIG NEW PLUS Y73 a4
- PROGRAM
Hyou now own a PHOTOFACT
Library, you can apply at once
for qualification in the powerful new “"PEET"' program.
Designed to help you gain deserved recognition as a
reputable businessman; develop and command public
respect; justity better earnings warranted by your

PO LY R PN L PP P Y P Y FY YT

"PHOTOFACT gives us the
best and latest information on
part numbers, etc., as well as
excellent schematics. Couldn't
do without them",

—Johnny Wheeler
Mobile, Ala.

HERE’S HOW TO STAY AHEAD. ..

Today, the truly successful Service Technicians
are those who own the complete PHOTOFACT
Library, who can meet and solve any repair
problem—faster and more profitably. And these
men keep ahead because they're on a Standing
Order Subscription with their Distributors to
receive all new PHOTOFACTS as they are re-
leased monthly,

For PHOTOFACT Library Easy-Buy
Plan detaits and Standing Order Sub-
scription, see your Sams Distributor

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

[0 Send me full detzils on the new “"PEET" Program, designed to
build prestige and business for the Service Technician who
qualifies. Include full information on the Easy-Buy Plan and
Free File Cabinet deal.

O I'm a Service Technician: [J tull-time: O part-time

My Distributoris: =0

business investment and skill; pave the way to ex- Shop Name
panded business and increased profits for you. Ask
your Sams Distributor about “PEET" or write to 50
Howard W. Sams. Address. -
City Zone____ State.
November, 1959 21
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OICE

OF A GUIDED MISSILE

This is a missile-borne transmitter. It is the “voice”
of a missile in flight . . . part of a new radio-inertial
guidance system developed by Bell Telephone Labo-
ratories for the Ballistic Missile Division of the
Air Force.

This versatile system helped deliver the nose cone
of a Thor-Able test missile precisely to its South
Atlantic target area—5000 miles from Cape Canav-
eral, Florida. So accurately was the nose cone placed
that a waiting group of ships and planes retrieved it
in a matter of hours. It was the first nose cone ever
to be recovered after so long a flight.

The command guidance system which made such
accuracy possible combines precision tracking radar
with a special Remington Rand Univae computer.
Fed a steady stream of signals from the missile-
borne transmitter, the ground-based equipment com-
pares the missile’s flight path with the preselected
path. Corrective steering orders are computed and
transmitted automatically to the missile. The ground

22

Edwin Felch, project director in charge of developing the
Titan guidance system, holds the “veice” of the ICBM.

station monitors the progress of the flight continu-
ously and obtains immediate evaluation of mission
suceess. And since the principal control equipment is
kept on the ground, expendable hardware in the
missile itself is minimized.

This radio-inertial guidance system is a product
of the Bell Laboratories-Western Electric develop-
ment-production team. It is in production at Western
Electric for the first operational squadrons of the
Titan intercontinental ballistic missile.

Bell Labs scientists and engineers developed the
world’s most versatile telephone network and much
of our nation’s radar. They have constantly pio-
neered in missile systems. From their storehouse of
knowledge and experience comes this new achieve-
ment in missile guidance.

BELL TELEPHONE LABORATORIES

World cemter of communications research
and development

ELECTRONICS WORLD
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Verdict:
Collaro

stereo

record players
are mnocent
of rumble,
wow, flutter

OI' any noises
that
intertere

with enjoyment
of music

The Constellation, Model TC-99—%59.50 The Continental I1, Model TSC-840—%49.50 The Coronation 11, Model TSC-740—5$42.50
“The Conquest 11, Model TSC-640—$38.50

Transcription Turntahle, Model 4TR-200—$49.50 Manuval Player, Model TP-59—529.95

Every Collaro stereo record player is buill with typical British attention to every detail. They are precision engineered and rigidly tested to give truly profes-
sional performance and the ultimate in operating convenience. Here are some of the more important features that make Collaro the logical choice for stereo or
monophonic records. = Performance specifications exceed NARTB standards for wow, flutter and rumble — with actual performance test reports accom-
panying each model TC-99. + Extra-heavy, die-cast, non-magnetic turntables (weighing up to 8% Ibs.). Extra-heavy weight is carefully distributed for flywheel
effect and smooth, constant rotation. + Shielded four-pole motors are precision balanced, screened with triple interleaved shields to provide extra 25 db reduction
in magnetic hum pick-up. * Detachable five-terminal plug-in head shells (on TC-99, TSC-840, TSC-740, TP-59) provide two completely independent circuits, guaran-
teeing ultimate in noise reduction circuitry. « Transcription-type stereo tonearms are spring-damped and dynamically counterbalanced to permit the last record
on a stack to be played with virtually the same low stylus pressure as the first. « All units are handsomely styled, available with optional walnut, blond and
mahogany finished bases or unfinished utility base. There's a 4-speed Collaro stereo record player for every need and budget! Prices slightly higher in the
West. For free catalog on the Collaro line, write to: Rockbar Corporation, Dept.Ew-11 Mamaroneck, N. Y. (*Not shown. Similar in appearance to The Coronation.)

www.americanradiohistorv.com
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in NBC-TV's

“Today” Show

CHANNEL MASTER

Channel Master is telling the T-W story to
almost every family in the United States with the
MOST SPECTACULAR ANTENNA PROMOTION OF ALL TIME!
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NATIONAL
TELEVISION
NETWORKS!

* ok ok Kk &k

TOP-RATED
TV SHOWS!

* Kk K Kk Kk

WEEKS oF
STAR-STUDDED

PROMOTION!

HARD-HITTING
NATIONAL
MAGAZINE
CAMPAIGNS!

FARM MAGAZINES

To reach the rural market
..where the big fringe in-
sfa"ahons are sold!
FARM JOURNAL
SUCCESSFUL FARMING
PROGRESSIVE FARMER

'GENERAL
| MAGAZINES

To reach the vast reader-
ship of these widely-read
publications. .. in every city
and hamlet in the country!

SATURDAY EVENING POST ¢ CORONET

THE BEST OF ANTENNAS DELIVERS
THIS BEST OF PROMOTIONS!

To help you sell more antenna replacements,
Channel Master commercials will be broadcast
from coast to coast by 4 of America’s most popu-
lar TV shows over the entire NBC and ABC
networks—210 TV stations.

In addition to this full network coverage, 2
powerful national magazine campaigns will put
the T-W story into 17 million homes... many of
them right in your community.

These ads are aimed at telling consumers that
their antenna installations are becoming old,
worn out, obsolete, and that for the best possible
TV reception they should replace their antennas
with the T-W. This campaign has been designed
to create new business for you by making the
TV family T-W conscious.

ONLY CHANNEL MASTER GIVES THE DEALER
THIS KIND OF SUPPORT!

Now meet the real star of the show...

WWAN-americantadiehistern—ecoa
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Latest Information

on the Electronic industry

By ELECTRONICS WORLD'S | /,
WASHINGTON EDITOR c"“u...- -

gl .

IN-FLIGHT TV CAMERA SETUP DEVELOPED TO DETECT ENGINE ICING—A closed-circuit
television system is now being used by the Wright Air Research and Development
Command (Dayton, Ohio) to detect and study the crippling effects of icing conditions
within 6000 horsepower engines of a four-engine turboprop C-133 cargo aircraft.

TV scanning, via a camera mounted on the outside of the nacelle of the No. 3 engine,
faced downward into the engine, covers a section of the inlet guide vanes and various
moving parts of the engine. Inside the plane, a project engineer views a screen
intently as ice forms, builds up, and breaks off, carefully noting the effects pro-
duced by falling pieces of ice tumbling inte the engine and cutting off or limiting
critical air flow. A KB-29 tanker plane is being used to set the stage for icing
conditions by spraying water into the cold air high in the sky. Trailing behind

the tanker, the cargo plane flies into the spray. The introduction of closed-circuit
TV now permits observations which would previously have been impossible because of
adverse location and environment.

SCORES OF CLASS D CITIZENS RADIO RULE VIOLATIONS REPORTED BY FCC—A wide
misunderstanding of the purpose of Class D Citizens Radio Service——evidenced by
approximately 100 violation notices issued—has become a disturbing factor, the
FCC reported recently. Of the rule violations cited, 44 were for misuse of the
short—-distance provision; another ruling, involving conversation limitations, which
notes that communications should be carried out in minimum practicable time, was
reported to have been violated 81 times. Off-frequency operation was responsible
for 57 citations, while overmodulation accounted for 3 instances. The Commission is
so concerned over this situation that it is carrying out an intensive educational
campaign to make it clear that Citizens Radio has no relation to Amateur Radio
Service and that it may not be used to conduct ham communications, such as calling
"CQ" (except in an emergency) and trying to contact distant stations. (See "For the
Record", page 8 and "Violations of Citizens Radio Regulations”, page 106.)

MISSILE TEST SLED TRACK WIRED FOR SOUND TO FRIGHTEN BIRDS—The famed 35,000-
foot missile track at Holloman Air Research and Development Command AFB, New
Mexico, has been wired for sound to frighten off the many birds perched on the
glistening rails and the cause of unbelievable damage to sleds traveling at hyper-—
sonic speeds of more than 3000 miles per hour. Since the birds cannot hear the
approaching sleds racing at faster—-than-sound speeds, it was decided to scare them
by jarring the air with recordings of machine-gun blasts, hawk cries, and thunder—
all pumped into rows of speakers mounted up and down the track. Commenting on the
incidents which prompted this installation, test supervisor R. C. Rethmel said that
recently the impact of a bird on a 212-pound monorail sled caused a jagged 10-inch
hole through a quarter—inch steel nose cone. Additional accidents of this kind in-
cluded a 4-inch rupture in the wedge-like steel prow of a sled speeding at 2850 mph.

SOUTHERN MISSILE SCHOOL SEES WEAPON-REPORT PICTURE OVER CCTV FROM WASHINGTON—
A 45-minute film on weapons was transmitted recently from Washington via a closed-
circuit TV network to the Army Ordnance Guided Missile School at Redstone Arsenal,
Alabama, 730 miles from the nation's capital. The pictorial report, introduced by
Major General J. H. Hinrichs, the Army's Chief of Ordnance, was also seen on a
20 by 15 foot screen in the ballroom of the Sheraton-Park Hotel during the closing
session of the annual meeting of the Association of the U. S. Army.

HIGH-FIDELITY TAPE RECORDINGS are now being used in a new training device
to help sonar operators distinguish the characteristic "bark" of a school of
frolicking porpoises from the tell-tale blip of an enemy submarine. This new Sonar
Operators' Target Classification Trainer System is being supplied by ITT and consists
of a device in which the magnetic tape runs at a speed of 60 ips with 14 separate
recording tracks of information being "played" simultaneously. In addition to
identification of the target, its bearing can also be simulated by the system.
The sonar trainer incorporates all types of sonar-received sounds, enabling seamen
to distinguish actual or real targets from false ones. 30—

28 ELECTRONICS WORLD
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ASTATIC 7

DYNAMIC CARDIOID MICROPHONE

with the industry’s most positive
anti-feedback characteristics

LIST PRICES

Model 77
lfustrated)
Chrome Finish, $82.50;

Gold Finish, $92.50.
Model 771 [Head only),
Chrome Finish, $72.50;
Gold Finish, $82.50.
Model G-77 (Camplete
with G.Stand),

Chrome Finish, $97.45,

A -

When you're looking for the ultimate in cardioid microphones, consider
these advanced features of Astatic’s Modei 77 and see if you don't agree that
no other manufacturer has SO MUCH TO SING ABOUT—the most positive
anti-feedback characteristics ever achieved, -18 db; exclusive Mylar diaphtagm
that is pop-proof and blast-proof, retains like-new flex properties for nore
years; an exclusive sintered bronze method of acoustic phase shifting that
creates -the industry’s top. directional characteristics; -52 db output and
exceptionally flat response through 30 to 15,000 cps.

Do one thing for your own satisfaction. On your next installation, make
a direct comparison of the Astatic 77 with any other cardioid. We'll guarantee
—when anyone mentions the word “cardioid” again, you'll sing the praises
of this incomparable Astatic instrument.

GO BY BRAND
—GO BUY ASTATIC

THE

L4
_af @m CORPORATION, CONNEAUT, OHIO

J IN CANADA: CANADIAN ASTATIC LIMITED. TORONTO, ONTARIO

W= xroRT SALES: ROBURN AGENCIES INC. 430 GREENWICH ST, N. Y. 13. N. Y., US A,

November, 1959 29
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DYHACY

STEREODYNE 11 |
PHONO PICKUP

New, hum free push pull mag-
netic stereo pickup of superh
characteristics.  True stereo
reproduction because of wide
Smooth
response and light tracking
combine to give clean natural
sound from both stereo and

monophonic

channel separation.

recordings.
Mounts in all standard arms. |
With replaceable diamond

stylus—$29.95* net. [

TONE ARM

Integrated
Arm and
Cartridge

MODEL TA-12

Combined arm and Stereodyne
II Cartridge for optimum
results. Dynamically balanced,
gimbal-pivoted arm permits
2 gram fracking. Simple to
mount, handsome appearance, '
and outstanding in perfor.
mance. Only $49.95* net.

*Slightly higher in the West

Availoble from leoding high
fidelity deolers everywhere

DYNACO, INC.

3916 Powelton Ave., Phila. 4, Pa.
Cable address: Dynaco, Phila., Pa., U.S.A,

Wlthm the -
o A, Industry

—S1sY

| WALTER A. CLEMENTS has been ap-

pointed to the position of vice-pres-
ident in charge of
distributor sales and
advertising for
Littelfuse, Inc., Des
Plaines, Illinois

The company
manufacturersof
fuses for the elec-
tronic, electrical
andautomotive
markets, also announced the appoint-

| ment of Herbert A. Cornelius to vice-

president in charge of sales to indus-
trial manufacturers.

These appointments are said to be
part of the firm’s long-range expansion
program.

ELECTRONIC INDUSTRIES ASSOCIA-
TION has announced the following
chairmen for the fiscal year 1950-60.
They are:

John B. Swan, Jr, Philco Corp., re-
named chairman of the traffic commit-
tee.

Michael F. McCormack, Sylvania
Electric Products Inc., re-appointed
chairman of the tax committee.

Ben Edelman, Western Electric Co.,
renamed chairman of the educational
coordinating committee.

EDWARD C. HUGHES, JR. has been ap-
pointed to the position of manager,
commercial engi-
neering, RCA elec-
tron tube division.
He succeeds Robert
S. Burnap who re-
cently retired.

In his new post
Mr. Hughes will be
responsible for the
technical publica-
tions of the electron tube dwnsmn

He joined the company in 1930 as a

technical writer and three vears later

was promoted to manager, amateur
radio fube and apparatus sales section.
Subsequent promotions led to his ap-
pointment in September. 1958 as ad-
ministrator, commercial engineering
programs of the electron tube depart-
ment.

ROBERT F. CHAMBERS, of Hycon Manu-
facturing Co., has been appointed
chairman of the executive committee
of the western branch, military rela-
tions department, Electronic Industries
Association.

Also announced were the following
appointments of committee chairmen
for this depariment: George Hogg, Jr.,
Westinghouse Electric Corp., account-
ing and cost principles; A. David Rus-
sell, Sylvania Electric Products Inc,

www americanradiohistorv com

facilities and government property;
Frank E. Greene, RCA, general con-
tract provisions; Elmer J. Gorn. Ray-
theon Co., patents and copyrights; C. L.
Covington, Texas Instruments Inc.
renegotiation; and Edwin P. James,
Collins Radio Co., termination.
* ¥* *®

JENSEN MANUFACTURING COMPANY,
division of the Muter Company, has
broken ground for a new engineering
building adjoining its Laramie Avenue
plant in Chicago CLEVITE ELEC-
TRONIC COMPONENTS is now located
at 3405 Perkins Avenue, Cleveland 14,
Ohio Construction has begun on
RAYTHEON COMPANY'S sixth building
to be located along Route 128, Boston’s
“Electronics Highway NEW ARK
ELECTRIC COMPANY has recently pur-
chased additional land for its West
Coast branch at 4747 W. Century Blvd,,
Inglewood, Calif.

HERB HOROWITZ has been appointed
director of Audio Empire, the high-
fidelity product arm '
of Dyna-Empire,
Inc.,, Garden City,
New York.

Prior to joining
this firm, Mr. Horo-
witz spent many
years as chief engi-
neer of Electiro-Son-
ic Laboratories, Inc.
and chief of audio products for CBS
Columbia during which time he was re-
sponsible for a number of high-fidelity
component designs.

In his new position. Mr. Horowitz
will be responsible for marketing and
promotion, as well as supervision of the
engineering, of the company's product
line.

ROBERT W. CARR has been named man-
ager of the microphone development
department of Shure Brothers, Inc.

General Electric Co. has announced
the following appointments: DALE L.
BUNDAY, national product planning
manager for two-way radio equipment;
JOHN R, CRITTENDEN, ‘‘severe environ-
ment specialist”; and JAMES E. PIT-
MAN, manager of product planning for
point-to-point communication equip-
ment . RICHARD M. ROSS has been
named to the newly created post of
manager of marketing services for the
semiconductor division of Syivania
Electric Products Inc. CBS Elec-
tronics has appointed WARREN E. DALB-
KE district manager, equipment sales

Amperex Electronic Corp. has ap-
pointed JOMN MESSERSCHMITT to the
position of manager, power tubes and
renewal sales and IRWIN RUDICH to the
post of manager, special purpose tubes

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID
RADIO-TELEVISION SERVICE TECHNICIAN

I ¢ . ;

RADIO-TELEVISION

SPRAYBERRY

& % % % This great industry is begging
for trained men . . . to step into good paying jobs
or a profitable business of their own! Our new

plan opens the dcors of Radio-Television wide to
every ambitious man who is ready to act at once!

BIG, COMPLETE KITS
of PARTS & EQUIPMENT

To help you learn fast the practical side
of Radio-Television, we
send you expertly engi-
neered training kits to
test and assemble for

2

interesting, » . - . .
§ S Valuaite Men by the thousands... trained Radio-Television Service Techni-
f‘“;r;ﬁ?g; cians. .. are needed at once! Perhaps you’ve thought about entering

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

Complete Fact; Free—Act Now; Offer Limited

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

HOME STUDY TRAINING IN SPARE TIME

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

LET US PROVE HOW EASILY YOU CAN LEARN!

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

SPRAYBERRY Academy of Radio-Television

1512 Jarvies Avenue, Dept. 25-0, Chicago 26, lllinois

e Thenew Sprayberry
Training Television Re-
ceiver, built and tested
in 5 sections.

e Now offered . .. this fine
modern oscilloscope.

o You build this powerful
two-band superhetero-
dyne radio receiver.

@

i

Mail This Loupon Now—No Salesman Will Call

FEESTN, S

You build the
new Spray-
berry tester
-—a complete
18-range
Volt-Ohm-
Milliam-
meter test
meter.

1959

November,

Sprayberry Academy of Radio-Television
Dept, 25-D,1512 W. Farvis Ave., Chlcago 26, I,
Please rush all information on your ALL-NEW Radio-Tele-
vision Training Plan. 1 understand this does not obligate me

and that no salesman will call upon me. Include New Cat-
alog and Sample Lesson FREE.

NAME e

ADDRESS......

CIvY_.. .ZONE.....STATE

N
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Now ... from Sonotone—

4 Big
Improvements

in the quality stereo cartridge

Sonotone 8TA cartridge replaces
8T as industry standard

The new Sonotone 8TA
*) cartridge gives greater than

.. ever stereo performance...
" has 4 big extras:

® fuller, smoother frequency response
® higher compliance than ever before
@® lighter tracking pressure

® practically eliminates dust pile-up

ONLY
5]450

Sonotone 10T unitized stereo at
lowest price ever

New 10T cartridge sells at record low price of
$6.45.* And it covers the complete high fidelity
range. 10T"s unitized construction makes it easi-
est to install, easiest to replace. Low price means
more sales—more profits.

SPECIFICATIONS

8TA 10T

Frequency Response .......... Smooth 20 to 20,000 cycles. Flat from 20 to 15,000 cycles
Flat to 15,000 with gradual = 2.5db.
rolloff beyond.

Channel Isolation .......oovuus 25 decibels 18 decibels
Compliance ......coevuvneoan 3.0 x 10-6 cm/dyne 1.5 x 10-6 cm/Byne
Tracking Pressure ............ 3-5 grams in professional 5-7 grams
arms
4-6 grams in changers
Qutput Voltage ... ... 0.3 volt 0.5 volt
Cartridge Weight .... .. 7.5 grams 2.8 grams
Recommended Load . .+, 15 megohms 1-5 megohms
880000008 00006000000000 Dual jewel tips, sapphlre or Dual jewe) tips, sapphire or
diamond. diamond.

*including mounting brackets

Sonotone makes only 6 basic ceramic cartridge models...
yet has sold over 9 million units...used in over 662 dif-
ferent phonograph models. For finest performance, replace
worn needles with genuine Sonotone needles.

8 Electronic Applications Division, Dept. CN-119
o n o o n e ®F ELMSFORD, NEW YORK

& { B qiil?

Leading makersof fine ceramiccartridges,speakers. tape heads. microphones. electronic tubes.
In Canada, contact Atlas Radio Corp., Lid., Toronto

32
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and semiconductors . . . CARL SCHLA-
DEN has been named manager, manu-
facturing division of Orr Industries
Inc. ... KENNETH R. JACKSON has
been appointed to the position of tech-
nical assistant to the director of Pack-
ard Bell Computer Corp. . .. S. ED-
WIN PILLER has been appointed group
supervisor of the SSB section of the
Eldico Electronics Division of Radio
Engineering Labs. . . . Cornell-Dubilier
Electric Corp. has made known the fol-
lowing elections to its board: THOMAS
M. COLE, FRANK H. ROBY. EDWARD
BIERMA, and LOUIS W. COLE . . . Erie
Resistor Corp. has appointed WILLIAM
G. TUSCANY as senior sales representa-
tive of the electronics division . . . JA-
COB B. TAYLOR has been elected exec-
utive vice-president, finance and LEON
C. GUEST., JR. has been elected vice-
president and controller of General
Telephone & Electronics Corp. . . .
WILLIAM M. WEBSTER has been ap-
pointed director, electronic research
laboratory, RCA Laboratories
ZAMBRY P. GIDDENS has been named
to the newly created post of executive
vice-president of Dynamics Corpora-
tion of America . .. FREDERICK R.
LACK has been elected a director of the
Sprague Electric Company.
- * L

KAROLD A. WHEELER has been elected
a vice-president and director of Hazel-
tine Corporation.
He is president of
Wheeler Laborato-
ries, Inc., a recently _ﬁ
acquired, wholly
owned subsidiary of
Hazeltine.

Mr. Wheeler has
been a consultant to ‘&
the research and de-
velopment board of the Department of
Defense and is currently a consultant
to the scientific advisory board of the
National Security Agency.

An early pioneer in the electronics
industry, Mr. Wheeler founded the
Laboratories in 1947. The firm has
played important roles in designing
microwave circuits and antennas for
the Nike family of missiles and the
Terrier-Tartar, as well as similar spe-
cial electronics equipment for the Ti-
tan and Thor-Able missiles.

* *

WILLIAM H. THOMAS, president of
James B. Lansing Sound, Inc., has been
elected president of the Electronic In-
dustry Show Corporation, heading op-
erations for the 1960 Electronic Parts
Distributors Show. He succeeds Wil-
liam S. Parsons, president of Centra-
lab.

George E. Wedemeyer, president of
Wedemeyer Electronic Supply Com-
pany has been elected vice-president;
Mrs. Helen S. Quam, vice-president,
treasurer, and distributor sales man-
ager of Quam-Nichols Company is now
secretary; and Edward Rothenstein,
general manager of Arco Electronics,
Inc., is the newly elected treasurer.

Eight new directors have taken of-
fice for two-year terms. They are:

(Continued on page 98)
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It's Newly Revised And Brought Up-To-Date!
Send for this F R E E 54-Page Book today!

o See what can be yours in the rapidly
expanding field of . ..

ELECTRONICS

including: GUIDED MISSILES o RADAR
¢ INSTRUMENTATION o COMPUTERS

¢ AUTOMATION ¢ ASTRONAUTICS

o SERVOMECHANISMS

e AERCNAUTICAL ELECTRONICS

e TELEMETERING « COMMUNICATIONS
¢ MANUFACTURING

Electronics
offers you a

» BETTER POSITION

*» BETTER PA\_’

» PROMOTION

* GREATER SECURITY

* GREATER CONFIDENCE

¢ BETTER
LIVING FOR
YOU AND
YOUR FAMILY

CAPITOL RADIO ENGINEERING INSTITUTE

L o i To obtain fast, immediate
ECPD Accredited Technical Institute Curricula-—Founded 1927 service, and to avoid delay,

Dept. 1111F, 3224 Sixteenth St., N.W., Washington 10, D, C. [t is necessary that the fol
) fowing information be filled

All these benefies can be vours if f i+ d ap Book, |in:
you act now' Take that first step ot ap
this minute—No obligation what-

describing opportunitie no Stud ctical
soever!  Write | ¢

1
1
|
{
¥
|
X Spportuct epsrcle
| ceck O Redor, Servo ond Computer Engineering Technology Employed BY....coo. coveeresirirsi
| FieLp ofF O Electronic Engineering Technology
CAPlTOL I GREATEST a Comn.u.‘lnicalioru El.igineering Technology !
| [] Television Engineering Technology
I
|
!
1
l
|
1
l
1

Type of Present Work...... ... -

RAD'O INTEREST [J Aeronoutical Electronic Engineering Technology

O Automation and Industrial Etectronics Engineering Technology | Education:
ENGINEERING

Yrs. High Schoo!......coceicnnas

INAM. e cceinie e irses st e cne st st ssnssas e samae st evs sanna sreesneaen Age. i, T
INSTITUTE S?reet R R e s s | Elactronics Experience.....
Dept. 1111-F, 3224-16th S1., N. W. City ZoTs State
Washington 10, D. C. Check: [J Home Study [J Residence Schoe [ Korean Vetersa 1
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IS ONE OF THESE TYPICAL BLONDER-TONGUE
AMPLIFIED INSTALLATIONS THE ANSWER

TO BETTER TV RECEPTION IN YOUR AREA?

Blonder-Tongue reception
improving TV products

NEW BLONDER-TONGUE B-24 POW-R BOOSTER

Powerful booster or amplified
coupler provides sharp, clear
pictures on 1, 2 or more TV sets
with only one antenna. 10 db gain as
1-set booster, 5 db gain per set as
amplified 2-set coupler. No-loss
4.set distribution system with B.T
A-104 4-set coupler. New 6DJ8
frame-grid tube for highest

signal gain. 24.95 list

NEW VHF ANTENNA BOOSTER, MODEL AB-2

Brilliant, clear reception in fringe

and weak signal areas — more than
10 db gain on all VHF channels.
Utilizes advanced RF amplifier circuit
with frame-grid tube for maximum
signal-to-noise ratio. Can be

mounted up to 500 feet from remote
control unit. 53.95 list

Model AB-FM for superior FM
reception. 53.95 list

‘NO-STRIP’ 2-SET COUPLER, MODEL A-102

300 chm coupler provides low-loss,
matched installation for superior
two-set performance. Delivers more
signal to each TV or FM set, with
greater inter-set isolation than other
couplers. No ghosts, no smears.
Ideal for outside or indoor mounting,
color TV, FM. 3.50 list

Model A-104 — 4 set coupler, list 4.50;
: Model A-105 high-low antenna

L list 3.50; A-107 UHF-VHF Mixer,

list 3.50; A-100 Outdoor Mounting

Kit, list 90¢

DISTRIBUTION AMPLIFIER,MODEL DAS-8

Powerful all-channel amplifier ideal
for small TV systems (garden
apartments, motels, TV showrooms),
provides 8 isolated TV outlets from
75 or 300 chm input and delivers
more than 10 db gain on all VHF
channels. Requires no tuning or
other special accessories. 94.50 list

terminals for speedy, secure positive installation.
More than 2,000,000 installations provide superior TV reception with B-T products.

‘NO-STRIP'— these Blonder-Tongue TV products feature exclusive B-T No-Strip }

for every reception area — primary or fringe.
for every type of installation — one set to 100
WEAK SIGNAL AREAS

{AB-2) 1 set

INTERMEDIATE SIGNAL AREA

1 set (B-24)

LN IO

(A-104) 4 sets
LV (O

PRIME SIGNAL AREA

(AB-2)

]
2 sets D

Ly A0

o Q)
I

4 sets

WEAK, INTERMEDIATE, PRIME SIGNAL AREAS
Small TV System — 8 sets

L
[T

Ol ol niarnea

(B-24)

7

(DA8-B)

jJ

- Available at parts distributors. For further information write Dept. EW-1]
BLONDER-TONGUE LABORATORIES, INC.
— 9 Alling St., Newark 2, N. J.

In Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export: Morhan Export Corp., N. Y. 13, N. Y.
hi-fi components » UHF converters » master TV systems o industrial TV cameras » FM-AM radios
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and Mono Hi-Fi...
your best buy is

“The overall design of the HF-81 is conservative, honest and
functional. It is a good value considered purely on its own merits,
and a better one when its price is considered as well."”

— Hirsch-Houck Labs (HIGH FIDELITY Magazine)

Advanced engineering e Finest quality components
“Beginner-Tested,” easy step-by-step instructions
LIFETIME service & calibration guarantee at nominal cost

IN STOCK — compare, then take home any EICO equipment

NPUT SEL. ravy FUNCTION $EL

TREB: [

Stereo Amplifier-Preamplifier HF81

HFB1 Stereo Amplitier-Preamplifier selects,
amplifies. controls any stereo source & feeds It
thru self-contained duai 14w amplifiers to a
palr of speakers. Provides 28w monophonically.
Ganged fevel controls, separate balance control,
independent bass & treble controls for each
channel, Identical Williamson-type, push-pull
EL84 power amplifiers. “Excellent’’ — SATURDAY
REVIEW; HI-FI MUSIC AT WOME. “Qutstanding
quality . extremely versatile.” —-ELECTRONICS
WORLD LAB-TESTED. Kit $69.95. Wired $109.95.
Includes cover.

HF85 Stereo Preamplifier is a complete, master
stereo preamplifier-control unft, self-powered for
flexibility & to aveid power-supply problems. 0is-
tortion borders on unmeasurable even at high
output ievels. Level, pass, & treble controls inde-
pendent lor each channel or ganged for both
channels. Inputs for phono, tape head, mike, AM,
FM, & FM-multiplex. One each auxlliary A & B
input in each chamnel. Switched-in loudness com-
pensator. “Extreme flexibility . . . a bargain.”—
HI-FI REVIEW. Kit $39.95. Wired $64.95. Includes
cover

New HF87 70-watt Stereo Power Amplifier: Dual
35w power amplifiers of the highest quality
Uses top-quality output transformers for undis-
torted response across the entire audio range at
full power to provide utmost clarity on full
orchestra & organ. M distortion 1% at 70w,
harmonic distortion less than 1% from 20 to
20,000 ¢ps within 1 db of 70W. Ultra-linear con-
.nected EL34 output stages & surgistor-protected
silicon diode rectifier power supply. Selector
switth chooses mono or stereo service; 4, 8,
16, and 32 ohm speaker taps, inpul level con-
trols: basic sensitivity 0.38 volts. Without exag-
geration, one of the very finest stereo amptifiers
available regardless of price. Use with self-
powered stereo preamplifier-control unit (HF85
recommended). Kit $74.95. Wired $114,95.

HF86 28W Stereo Power Amplifier Kit $43.95.
Wired $74.95.

FM Tuner HFT90: Prewired, prealigned, tempera-
ture-compensated ““front end’ is drift-free. Pre-
wired exclusive precision eye-tronic® traveling
tuning indicator. Sens tivity: 1.5 uv for 20 db
quieting; 2.5 uv for 30 db Quieting. fuli limiting
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from 25 uv. IF bandwidth 260 kc at 6 db points.
Both cathode f{follower & FM-multiplex sterec
outputs. prevent obsolescence. Very low dister-
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. Inct

New AM Tuner HFT94. Matches HFT90. Selects
“hi-fi”" wide (20¢ ke 3 db) or weak-
station nasrow (20c — 5Ske 3 db) bindpass
Tuned RF stage for high seleclivity & sensitivity;
precision eye.troniC® tuning. Built-ir fersite
loop, prealigned RF & IF coils. Sensitivity 3 uv
@ 30% mod. for 1.0 V out, 20 db S/N. very low
noise & distortion. High-Q 10 kc whist e filter.
Kit $39.95. Wired $65.95 Incl. Cover & FE.T

New AF.-4 Stereo Amplifier provides c'ean 4w
per Channel or 8W total output. Inputs for
ceramic/crystal stereo pick-ups, AM-FV stereo,
FM-multi stereo. B-position stereo/mono selec-
tor. Clutch-conceniric level & tone controls. Use
with a pair of KFS-5 Speaker Systems ‘or good
quality, low-cost stereo. Kit $38.95. Wiretl $64.95,

HF12 Mono Integrated Amplitier provices com-
plete "'front-end™ facilities and true high fidel-
ity performance, Inputs for phono. tape Fead. Tv,
tuner and crystal/ceramic cartridge. Freferred
variable crossover, feedback type tone control
circuit. Highly stable Willlamson-typ: power
amplitier circuit. Power output: 12w cortinuous
25W peak. Kit $34.95. Wired $57.95. Includes
cover.

New HFS$J J-way Speaker System Semi-Kit com-
plete with factory-built 342 veneered plvwood (4
sides) cabinet. Bellows-suspension, full-inch ex-
cursion 12" woofer (22 c¢ps res.). 8" mid-range
speaker with high internal damping cone for
smooth response, 312" cone tweeter. 215 cu. ft.
ducted-port enclosure. System Q of ¥z for smooth-
est frequency & best transient respoise. 32-
14,000 ¢ps clean, useful response. 16 ohms
impedance. HWOD: 26%2", 13%",14%". Unfinished
birch $72.50. walnut, mahogany or teak $87.50.

New HFSS5 2-Way Speaker System Semi-Kit com-
plete with factory-built 33" veneered plvwood (4
sides) cabinet. Bellows-suspension, 53" excur-

www.americanradiohistorv.com

TOW Stereo Power Amplifier HF8?
28W Stereo Power Amplifier HF86

FM Tuner HFT90
AM Tuner HFT94

12W Mono Integrated Amplifier NF12
Other Mono Integrated AmpliZiers:
50, 30, & 20W (use 2 for stereo)

2-way Bookshelf
Speaker System HFS1

3.way Speaker System HFS3
2-Way Speaker System HFSS

sion, 8" woofer (45 cps res.). & 312" cone
tweeter. 1V cu. ft. ducted-port enclosure. Sys-
tem Q of ¥ for smoothest frequency & best
transient response. 45-14,000 cps clean, useful
respense. HWD: 247, 12%", 10Y2". Unfinlshed
birch $47.50. walnut, mahogany or teak $59.50.
HFS1 Bookshelf Speaker System complete with
factory-built cabinet. Jensen 8~ woofer, match-
ing Jensen compression-driver exponential horn
tweeter. Smooth ¢lean bass; Crisp extended
highs. 70-12,000 ¢ps range. 8 ohms. KWD: 23" x
11" x 9. Price $39.95.
LGS-1 Brass Vip Matching 14" Legs — $3.95.
HFS2 Omni-Directional Speaker System (not illus
HWD: 36", 15V, 112", “Eminently musical’
HIGH FIDELITY. 'Fine for stereo” — MODERN
HI-FI. Completely factory- buill. Mahogany or wal-
nut $139.95. Blond $144,95.

IMPORTANT NOTE: All EICO kits built
according to our instructions, and all
EICO factory-assembled equipment, con-
form to the high standards and specifica-
tlons as published in EICO Iiterature and
advertisements. All EICO factory-assembled
equipment is completely and meticulously hand-
wired throughout — no printed circuitry; each
factory-assembled unit is 100% final-tested
throughout for each feature and function — no
“spot’’ or '‘partial” checking, In EICO's final-
test techniques, nothing is left to chance,

Over 1 MILLION EICO instruments: in use throughout the world.

Add 5% in the West.

>
z
-
<
-
©
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Copyright 1959 by Electronic tnstr. Co., Inc
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The specs prove it...your best buy is m

R

DYNAMIC CONDUCTANCE

TUBE & TRANSISTOR

TESTER #6656

KIT $69.95 WIRED $109.95
Complete with steel cover & handle

B

TV-FM SWEEP GENERATOR
AND MARKER #2368

KIT $69.95 WIRED $119.95

o ittt o

] _u

S o rparaa,

c

RF SIGNAL GENERATOR #324
KIT $26.95 WIRED $39.95

b
COLOR & MONOCHROME
Lritlat oo, DC T0 5 MC LAB & TV
UNIPROBE (pat. pend) 5 0SCILLOSCOPE # 460
KIT $29.95 KIT$79.95 WIRED $129.50
WIRED $49.95 3" PUSH-PULL

Oscilloscope #425:
Kit $44,95 Wired $79.95

A Tests all receiving tubes (picture tubes with
adapter), n.p-n and p-n-p transistors. Com-
posite indication of Gm, Gp & peak emission. Simul-

in 3 fund. bands, 60-225 m¢ on harmonic band.
4.5 xtal marker osc., xtal supplied. Ext. marker

moving from cabinet. Measure directly p-p vollage
of complex & sine waves: 0-4, 14, 42, 140, 420, 1400,

taneocus selection of any one of 4 combinations of
3 plate voltages, 3 screen voltages, 3 ranges of
continuously variable grid voltage (with 5% accurate
pot.). Sensitive 200 ua meter. 10 six-position lever
switches: freepoint connection of each tube pin.
10 pushbuttons: rapid insert of any tube element in
leakage test circuit. Direct reading of Inter-element
leakage in ohms. New gear-driven rollchart. CRA
Adapter $4.50.

Entirely electronic sweep circuil with accu-
rately-blased increductor for excellent line-
afity. Extremely flat RF output. Exceptional tuning
accuracy. Hum and leakage eliminated. 5 fund. sweep
ranges: 3-216 mc. Varlable marker range: 2-75 mc

provision. Attenuators: Marker Size, RF Fine, RF
Coarse (4-step decade). Narrow range phasing con-
trol for accurate alignment.
[ 150 kc to 435 mc with ONE generator in 6
fund. bands and 1.harmonic band! +1.5% freq.
accuracy. Colpitts RF osc. directly ptate-modulated
by K-follower for improved mod. Variabte depth of
int. med. 0-50% by 400 cps Colpitts osc. Variable
gain ext. mod. amplifier: only 3.0 v needed for 30%
mod. Turret-mounted, slug-tuned coils for max. ac-
curacy. Fine and Coarse (3-step) RF attenuators.
RF output 100,000 uv, AF output to 10 v.
D Uni-Probe — exclusive with EICO — only 1
probe performs all functiens: half-turn of probe
tip selects DC or AC-Ohms. Calibration without re-

4200. DC/RMS sine volts: 0-1.5, 5, 15, 50, 150, 500,
1500 (up te 30,000 v. with HVP probe, & 250 mc¢ with
PRF probe). Ohms: 0.2 chms to 1000 megs. 412~
meter, can't-burn-out circuit. 7 non-skip ranges on
every function. Zero center.

f Features DC amplifiers® Flat from DC to 4.5 mc,
usable te 10 mc. Vert. Sens.: 25 mv/in.; Tnput
Z 3. megs; direct-coupled & push-pull throughout.
4-step freq.-compensated attenuator up to 1000:1.
Sweep: perfectly linear 10 cps 100 ke (ext. cap.
for range to 1 cps). Pre-set TV ¥ & H positions.
Auto sync. lim. & ampl. Direct or cap. coupling;
bal. er unbal. inputs; edge-lit engraved lucite screen
with dimmer control; plus many more outstanding
features.

FREE CATALOG shows you HOW TO SAVE 509, on 65 models of top quality professional test equipment. MAIL COUPON NOW!

PAY. PEND.

New Transistor NEW Tiube &
Portable Radio RA-6 ) CRT Fil.

KIt $29.95 NEW, Roffer| &4Bias Tester =612
Wired $40.95 Supply for Kit $3.95

Incl. F.E.T.; less Qv batt, Transistorized wired $5.95
Prealigned RF, IF Eqpt. 51020 * Fast-checks
xtmrs; push-pull Kit $19.85 radio/TV tubes,
audio; 6 spkr. wired $27.95 pilot lamps, etc.

33-00 Northern Blvd. L.1.C. 1, N.Y.

Add 3% in the West.

¢ TURN PAGE FOR MORE EICO VALUES

© 1959

» 9 ¢

R-C Bridge & R-C-L
Comparator =9508B
Kit $19.95

Wired $29.95
Reads 0.5 ohms-
500 megs,

10 mmfd-5000 mifd,

power factar

9 %]

e

Series/Parallel
R-C Combination
Box =1140

Kit $13.95
wired $19.95

- .
£150:

VIVM Probes
Kit

Peak-to-Peak . $4.95

$3.75
High Voltage
Probe-1
High Voltage
Probe-2
Scope Probes
Demodulator $3.75
Direct $2.75
Low Capacity..$3.75

Tube Tester <625

Kit $34.95 6V & 12V Battery

wired $49.85 Eliminator 20,000 ths/Volt
+ tests 600 mil & Charger =1050 Lo T
series string type Kit $29.95 Kit $24.95

tubes wired $38.95 Wired $29.95

o illuminated Extra-filtered for 1600 Ohms/Volt
roll-chart transistor equipt. ¥:0-M =536

Pix Tube Test 1060 Kit $38.95 Kit $12.90

Adapter $4.50 wired $47.95 wired $14.90
'
| Eico R |
1 33.00 Northern Bivd. |
| LLC 1 NY. )
el | Show me HOW 70 SAVE 50% on (3 Test Instruments |
$4.95 | O HiFi [ Ham Gear. [J Send free Stereo HiFl |
| Guide. Send me FREE Catalog, name of neighborhood i
$6.95 | dealer.
$4.95 : Name.
|
$5.75 | Aodress. l
:ggg 1 city. Zone. . State |
. L)
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Preserving & Cooking Food
With Electronics

By WALTER H. BUCHSBAUM, Industrial Consultant

Fresh bread baked six months ago—fresh milk a year

old—sirloin steak cooked in seconds—these and other

food miracles are possible today, thanks to electronics.

when electronics invades the food

industry, miracles are naturally ex-
pected. We count on these miracles
because we have seen them happen in
other areas where electronics has
created completely new industries, as
was the case with radio and TV, or in
the many military applications where
entirely new concepts of warfare are
possible because of electronics.

The parade of electronic miracles
continues. Like most “miracles” in our
industry, the impact of electronics on
the field of food storage and cooking
will not come suddenly but rather
through gradual evolution. Only when
we look back to today from a vantage
point ten years in the future will we
realize the great extent to which elec-
tronics has contributed to our com-
fort, well-being, and enjoyment.

Frozen foods are a casually accepted
part of our daily diet and, although
only 15 years ago they were rare, we

November, 1959

FOOD is onc of man’s basic needs and

have become quite used to them. In a
similar way canned foods were once a
rarity and then, between the two
World Wars, became commonplace.
Now hoth canned and frozen fools ap-
pear to be headed for some stiff com-
petition. An entirely new process, using
neither heat nor cold, promises to pre-
serve our food from the day of harvest
until we need it—fresh and unspoiled.

Bread baked six months ago ? Straw-
berries in November? Fresh milk a
year old? All these are quite possible
and some of them are already availahle
on a laboratory basis. The trick that
makes these “miracles” possible is the
amazing power of the electron and its
cousin, the gamma particle.

Cooking by microwaves is another
application of electronics to the food
industry but this technique is not quite
as novel since it has been used in res-
taurants and institutions for several
years. The new aspect of microwave
cooking is its introduction into the

www americanradiohistorv. com

home at prices comparable to the more
conventional stove and the reliable,
simple circuitry used in such units.

How Foods Are Preserved

Before going into the matter of
food preservation we must first know
what makes various foods spoil. We
know that heat tends to hasten the
decay of most foods but, unless frozen
at very low temperatures, many fresh
foods rot or deteriorate even when re-
frigerated. Food chemists have learned
that there are two major factors which
contribute to spoilage. One is the
growth of micro-organisms, bacteria,
of various microbes which multiply and
cause decay. The second factor is
largely chemical and is due to enzymes
which cause changes in the chemical
structure of organic matter. Both
these attackers must be forestalled in
order to preserve any food, but because
bacterial changes occur much faster,
the exclusion of bacteria alone will
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help extend the food's storage life.

Every housewife knows that either
heat or cold help to preserve food. al-
though the len~th of time this preser-
vation lasts varins widelv. In the home.
the heating o fireezing processes can-
not reach the temperature extremes
possible in the commercial food proc-
essing plant. but the method is basi-
cally the same. Canned food is general-
Iy heated to kill all micro-organisms
and then sealed under vacuum to pre-
vent outsid> contamination. In deep
freczing. sto age temperature must be
kept low because both micro-organisms
and enzyme ation are slowed at very
low temperatures.

Both heating and freezing alter th
color, taste, and texture of some foocls
Potatoes. for example. cannot be frozen
raw and hread that has been over-
heated just isn’t bread. A little thought
will quickly show the limitations of
both these conventional preservation
merhods. The new irradiation scheme
uses neither heat nor cold but attacks
micro-organisms and enzymes hy
“atomic shotgun” hombardment It

Fig. 1. Cranberries are passed under swept
beam of a super voltage eleciron beam gen-
erator by cenveyor belt and subjected to

electron bombardment and sterilization.
has been found that when most foods
are bombarded with high-speed elec-
trons or with gumma particles. the
micro-organisms are destroyed. The
exact theoretical explanation for this
process is still undar study, but the
principle seems to be that the molecu-
lar structure of most foods is loose
enough to pass these high-speed par-
ticles while the microscopic animal life
of the bacteria is smashed by them.
Whatever the mechanism of the pro-
cess. the practical facts are that it is
possible to pass food in sealed plastic
bags under an electron beam or source
of gumna radiation and, after only
seconds of exposure, the food remains
edible for long periods of time. The
heat rise in the food is insignificant
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and neither heat nor cold is required
to sterilize or store the sealed food
container.

A typical example is the two slices
of bread shown in Fig. 2. Both are two
months old. but while the untreated
bread is practically decomposed, the
slice irradiated by a 1 mev (million
electron volt) electron beam is still
fresh and edible.

On hearing of this nueiear miracle,
it is natural to wonder about the dan-
ger of radiation contamination. This
danger might exist if the neutrons used
could induce radioactivity into the
food or the container. Gamma radia
tion (which accompanies some nuclear
changes and is similar 10 X-rays hut of
shorter wavelength) does not produce
atomic changes in the lood atoms and
leaves no radioactive material in rhe
tissues. The same applies to electrons
We know that just hecause X-rays have
passed through one's hand this does not
make the hand radioactive or give it
the power to emit radiation after th
x-ray machine is turned off. In a simi-
lar manner. food remains edible and

\
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non-radioactive after an exposure to
gamma particles, electrons, or x-rays.
The electron beams used for food
preservation are similar to the beam
which “paints” the picture on the face
of the cathode-ray tube, but here a
vacuum is not required, nor is a spe-
cial cathode structure needed. Elee-
trons in the air are accelerated until
their speed reaches the equivalent of
several million electron volts. This
speed is achieved either by high-volt-
age machines such as the Van de Gralf
generator or by high-frequency units
such as the linear accelerator.
Electron-beam treatment has certain
advantages over gamma radiation in
that relatively few technicians are re-
guired in the process and there is little
danger to personnel of overexposure
to harmful radiation. The exact dos-
ages are easily controlled and moni-
tored, but the penetrating power of the
electron beam is relatively low. Fig. 1
shows cranberries in plastic hags pass-
ing under the swept electron beam of
an early experimental high-voltage
machine With a 10-million-volt gen-

500,000 REP

Fig. 2. Both pieces of bread were stored af room temperature for two months. The
untreated control slice is moldy and not edible while the irradiated slice (right)
is fresh. REP (Roenigen Equivalent Physicall indicates amount of radiation used.

Fig. 3. A research worker is lowering a sealed. thin-wall aluminum urn containing

samples of material to be irradiated into tank by means of overhead eleciric hoist. ¥
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CONTROL

10,000 REP

Fig. 4. Irrad‘ation inhibits sprouting of potatoes. as shown in this photo talien six
months after harvest. The potatoes at right were irradiated two months after harvest.

erator, the penctration is less than 2%
inches, which would hardly be suitable
for a side 0" heet, for example.

At the Army lonizing Radiation Cen-
ter in Lathrop. California. a new linear
accelerator will be available which will
gencrate up to 24-million eleetron volts
and have a penetrating power ol 6
inches. It will be able to handle 3000
pounds of lood per hour at a high level
of racliation and will approximate at
least pilot plant gperation of a future
comm reial enternrise,

Sources of gununue radiation have
much greater penctrating power but
the handling of radio-isotopes, in gen-
eral, still requires extrome care and
specially trained personnel must be
employed. The higgest problem in this
area is to use guwnim-+ sources which
do not also emit other radiation and
which can be controlled, Various atom-
ic waste products have heen used
experimentally. but since they are
usually part of a nuclear reactor in-
stallation. the precautions involved in
handling such materials have thus far
presented a serious drawback to their
cfficient use for food preservation. Fig,
3 shows how food samples are irradi-
ated at Argonne National Labs. Spe-
cial containers. monitoring meters, and
hoists are required because of the
dangers of radioactivity, After cxten-
sive study. it was decided to provide
the Army Ionizing Radiation Center
with radioactive cobalt 60 as a source
of gununa radiation. The energy level
of this source will he approximately
two million Curies which will prob-bly
make it the largest single source of
gamma radiation in the country. With
a really effective means of irradiating
food hy either method. it will be pos-
sible to resolve some of the remaining
problems and. in a short time, radia-
tion preservation can be cxtended to
many maore f{oods.,

Present Limitations

Certain subtle chemical changes,
caused by either type of radiation, re-
sult in flavor or odor variations in some
foods which limit the usefulness of
this preservation method in the case of
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such foods. These changes are very
slight, but to the person accustomed
to certain flavors or odors. the particu-
lar food *just docsn’t taste right.”
Strawherries, butter, milk, ard cheese,
for example, can be sterilizec for long
storage life. hut the changes in their
taste or odor are sufiicent to make
them unacceptahle at the present time.
Carrots. pork, ham, spinach. peas. and

Fig. 5. Raytheon’s Mark IIl Radarange oven.

mackerel, on the other hand, develop
no noticeable change after irradiation
and taste just like the familiar fresh
food. Several means have b2en found
to reduce the undesirable changes in
taste and odorv. Irradiation in the ab-
sence of oxygen, in a frozer state, or
with the addition of ascorbic acid solves
this problem in many foods.

Future Uses

In addition to long-term storage, ir-
radiation can also be used n smaller
dosages to inhibit sprouting in pota-
toes, as shown in the photo of Fig. 4,
eliminate insect infestation of grain,
and Kkill trichina parasites in pork and
ham. When grain is irradiated, all in-
sects, Jarvae, and eggs are destroyed,
permitting almost indefinite storage in

www americanradiohistorv. com

sealed bags. These effects, in them-
selves, are of great importance in the
food industry since spoilage due to
these and similar causes result in mil-
lions of dollars loss annually.

Food preserved by radiation need not
be refrigerated, but it must be sealed
off from any attack by bacteria, in-
sects, or parasites after sterilization.
Plastic containers, bags, or cans which
can be hermetically sealed are used to
store irradiated food.

For the past four years, the U. S.
Army has been conducting a series of
experimental feedings of irradiated
food with human volunteers and with
many generations of rats. No bad
cffects have been reported, either to
the human subjects or to any of the
generations of laboratory animals.

These studies are far from complete
and before irradiated foods appear in
neighborhood markets several years
are bound to elapse. There is no doubt,
however, that at least for many types
of food, irradiation will be the standard
means of preserving it. Just as the ad-
vent of frozen foods brought new deli-
cacies to the average dinner table and
changed our buying, storing, and prep-
aration habits, so will food irradiation
make itself felt, New, lighter, and
more eflicient packaging means will be
used, shipping and storing will be
cheaper and simpler, and, especially in
areas where refrigeration is not gener-
ally available, food spoilage will be
greatly reduced. For the average
American the biggest improvement in
his daily diet will be the availability of
fresh fruits and vegetables at all sea-
sons, without the changes necessitated
by freezing or canning.

Electrons for Cooking

Most of our readers have heard
about cooking with microwave energy,
hut both the principles and the actual
circuitry are not widely understood.
Unlike the irradiation method of pre-
serving food, microwave cooking is al-
ready being employed in restaurants
throughout the country and now effi-

Fig. 6. Tappan electronic oven for home.
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PRESERVING & COOKING FOOD WITH ELECTRONICS

cient home-type microwave stoves are
being advertised at less than a thou-
sand dollars. Fig. 5 shows the “Mark
III Radarange”—a restaurant-type
model—while Fig. 6 is the latest Tup-
pan electronic range, listed at $895.00.
We will discuss briefly the principles of
microwave cooking and then describe
the actual equipment from the point of
view of the technician who might have
to service this latest “electronic
servant.”

Electronic cooking differs from in-
dustrial dielectric heating only in that
the frequencies used are much higher
and in its application to foods rather
than plastics. All foods contain water
to some degree and are therefore quite
“lossy” when it comes to microwaves.
Those familiar with testing radar

-»--»J'_E#.- [ =

in the same dish in which it is served.
Microwave Oven Circuit

Fig. 9 is a partial schematic of the
Raytheon “Mark III Radarange”
which is typical of heavy-duty restau-
rant installations,. We have omitted
the various safety interlocks, timers,
relays, and motors which make up the
actual electrical system. Also omitted
are two pumps which circulate the
cooling liquid which serves as heat ex-
changer for cooling the two Type QK-
707 magnetrons.

The “Mark III Radarange’ delivers
1600 watts of microwave energy at
2450 me. and, as can be seen from the
diagram, is modulated by the 60-cps
line voltage. With the plate grounded,
the filament and cathode are at nega-

T el
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Fig. 7. Westinghouse electronic range and surface cooking unit do all of the work.

equipment will recall the use of water
loads to test out high-energy radar
transmitters. In effect, the food repre-
sents the load of the microwave trans-
mitter which is the heart of the micro-
wave oven. The simplified diagram
of Fig. 8 shows the basic circuit of an
electronic cooking device. The reso-
nant circuit in microwave work is
usually a cavity and, when this has
“lossy” material in it, it is just as if a
resistor were connected across the tank
circuit. The energy in the cavity is dis-
sipated in the food, heating it up. The
r.f. energy penetrates the food com-
pletely and this creates a uniform heat-
ing effect. Microwave ovens make it
possible to bake bread without crust,
roast meats without splattering or
burning the outside fat, and perform
many other similar tricks.

It will be apparent that metal dishes
in such an oven would not merely
“load” the cavity but detune or even
“short” it electrically. For that reason
all microwave cooking is done in glass,
porcelain, or ceramic dishes. These
materials have very small losses at
microwave frequencies and therefore
remain relatively cool. This means
that there will be no burned-on foods—
making them easier to clean and
handle. In most cases, food is cooked
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Fig. 8. Baslc circult for microwave oven.

tive 6.3 kilovolts r.m.s. Oscillation is
produced by separate electromagnets
surrounding the magnetrons and the
d.c. power for these coils is obtained
through full-wave selenium rectifiers.
Microwave energy is generated into
the cavity of the magnetron tube and
is conducted by means of a waveguide
into the cooking cavity—the oven. Two
identical magnetrons are used with
separate power sources for filament,
plate, and magnet coil, but in Fig. 9
the circuit of only one is shown. Use of
two magnetrons permits applying only
half the cooking power, 800 watts, for
smaller loads.

One of the important features of
most ovens is the *“stirrer”—a fan-like
device which rotates in the cavity dur-
ing the cooking cycle. In an ordinary
microwave <cavity there are spots
where the r.f. energy level reaches
zero. Unless the food load is distrib-
uted correctly, it could happen that
some parts would receive less cooking
energy than the rest. Housewives can-
not be expected to consider correct
electronic loading of a cavity and for
this reason, the stirrer is introduced.
It detunes the resonant cavity slightly
and, by rotating, deflects some energy
in a semi-random fashion. This dis-
persion assures an even energy dis-
tribution, irrespective of the size or
placement of the food in the oven.

We mentioned that microwave cook-
ing results in uniform heating of the
foods and this means that there would
be no brown crusts on meats, pies, etc.
The formation of such a crust is actu-
ally incidental to the cooking process
and, in most microwave ovens, this
feature is added by means of regular,
resistance-type heating elements. In
the photograph of Fig. 7 the browning
elements can be seen at the top of the
oven cavity. Foods are usually cooked
first and then browned to just the
right coloring. The total oven time,
even with the browning, is still only a
fraction of that normally required
with conventional stoves.

(Continued on page 141)

Fig. 9. Simplified circuit diagram of the Raytheon Radarange electronic oven.
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By R. D. HERLOCKER

amplifiers either as a matter of

routine maintenance to keep their
equipment in top*notch working order
or to modify them for improved opera-
tion. On the other hand, it seems that
relatively few make any attempt to
check the performance of their speaker
systems. This is in spite of the well-
known fact that the average amplifier
of today is freer from distortion and
has a more uniform frequency re-
sponse than even the hetter speakers
now in use.

What accounts for this difference in
attitude? Is it because so many of the
factors controlling response and dis-
tortion are “built-in” to the speaker
and thus are presumably not subject to
improvement? Or is it because so
many persons seem to have the idea
that in order to determine any signifi-
cant characteristics of a speaker sys-
tem, test equipment is needed which is
beyond the reach of all but well (and
expensively) equipped laboratories?

It is quite true that many items
which affect response and fidelity are
inherent in any speaker and are fixed
at the time of manufacture. However,

MANY audiophiles test their own

Fig. 1. Equipment setup for speaker tests.

OSCILLOSCOPE

CROSSED THREADS_|
OVER CRT FACE

SCRLATOR AMPLIFIER

VERT. m)’nlW

| S—

SPEAKER

VARIABLE RESISTOR
30-60102 CALIBRATED
If one side of amplifier output is
grounded. unground this lead.

Bt

»

4

10p1. CAPACITOR)
(SEE TEXT)

paee

’
s
\
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Use an oscilloscope and audio oscillator to measure

loudspeaker impedcance, phase angle, and distortion.

other factors, which are also quite im-
portant in determining the over-all
response of the system, are very much
under the control of the user. These
controllable factors are primarily those
which are concerned with mounting or
enclosing the speaker and locating it
within the room, and their importance
should not be underestimated. For ex-
ample, a speaker with a free-zir reso-
nance near 30 cycles, or even lower,
and a smooth response above that
point, may sound best in an infinite-
baflle type of enclosure, while another
speaker with a sharp resonance falling
within the normal bass range (50 to 70
cycles, for instance) may need a bass-
reflex type enclosure to tame the reso-
nance and generally smooth out the
lower end of its range. The type,
amount, and location of sound absorb-
ing material within the enclosure will
also affect the response, but usually in
a higher range, since the lack of such
material may permit other resonances
due to reflections within the ernclosure.
Then, too, if tests can be made in the
room in which the speaker is to be
used, it will probably be found that the
location of the speaker in the room has

Fig. 2. Shown here
are a pair of distor-

a considerable effect on its perform-
ance. This is particularly true in the
case of stereo reproduction.

It seems to be commonly felt that
any measurements of loudspeaker per-
formance must necessarily be made
with a lot of complicated and expen-
sive equipment, which might typically
include a microphone which has been
calibrated over the frequency range to
be tested, an expensive audio oscilla-
tor, a couple of amplifiers, distortion
and output meters, and other asso-
ciated pieces of equipment, and prefer-

ably including either an anechoic
chamber or *“wide open spaces” for
free-field testing. Rigorous testing

under these conditions will undoubted-
ly give results which are as nearly
definitive as can be had and which will
correlate well with the sounds as actu-
ally heard. Of course, we all recognize
that these sounds constitute the ulti-
mate test of any audio system, al-
though in many cases where the sound
is considerably less than perfect, tests,
even on the small scale which can be
made at home, will help to pinpoint the
cause or causes of faulty response, and
may suggest measures to improve the

tion-free oscilloscope
traces with and with.
out some phase shiit.

—
NO SHIFT
{a)
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Fig. 3. Typical phase-angle and impedance curves for mounted and unmounied speaker.

over-all performance of the system.
Equipment

Much valuable information about
your speaker and its performance can
be obtained with simple equipment,
such as is available to many experi-
mentally inclined audio fans. The char-
acteristics which can be measured with
this simple setup are those which in-
volve the electrical system of the
speaker, either directly or because of
energy reflected back into it from the
mechanical or acoustical systems. They
include impedance and phase shift and
qualitative indications of harmonic dis-
tortion and useful power handling ca-
pacity. The equipment needed includes
an audio oscillator capable of produc-
ing good sine waves over the desired
frequency range: 20 to 20,000 cycles
should be more than adequate; a power

ments to be discussed here, the oscil-
loscope must be adjusted so that the
vertical and horizontal gains are equal
and the no-signal point is at the in-
tersection of the three threads.

Impedance

Impedance is the simplest character-
istic of a speaker to measure. Using
the hook-up of Fig. 1, feed a single-
frequency signal into the oscilloscope
network, adjusting the amplifier out-
put so that the trace nearly fills the
face of the cathode-ray tube. Adjust
the variable resistor to give a trace
that falls on the 45° thread, as in Fig.
2A, if the trace is a single line. If the
trace is an ellipse instead of a line, as
is more apt to be the case, the proper
resistor setting will put the trace with
the long axis of the ellipse on the 45°
thread, as in Fig. 2B. The impedance
of the speaker at the frequency being
tested is now the same as the resist-
ance of the variable resistor. Measure-
ments should be repeated at intervals
over the desired frequency range and
a curve drawn connecting the meas-

o
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A-REFLEX ENCLOSURE. SOUND REFLECTED BACK TO SPEAKER
\ ===== B-REFLEX ENCLOSURE, EXCESSIVE DAMPING
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AN

IMPEDANCE —OHMS
Z

amplifier: ten watts is big enough for 4 & v N P
most purposes, but it must be free R / / \\ =
‘Zb 4 0 00 200 CPS“O 800  IxC. 2KC.
— b — FREQUENCY=
:{1‘; B :. :g: =singd 3;‘, Fig. 4. Phase and impedance curves in reflex cabinet under two different conditions.
g'(l,g g g"zg g.;w, such as is mcorporated in any vacuum- ured points, as in Fig. 3, for easier
0.15 g 0.65 0% tube voltmeter. This gives sufficient visualization of the resuits. Impedance
0.20 12 0.70 44 accuracy for present needs, since rela- should be plotted against the logarithm
0.25 15 0.75 4814 tive values are more important than of frequency. Usually a change o_f 20%
0.30 18 0.80 53 absolute values in this application. to 25% in freqqency between ad_]:acent
0.35 21 0.85 58 The equipment is connected as indi- points is permissible, although inter-
0.40 24 0.90 64 cated in Fig. 1. If the oscilloscope does mediate points will be needed at fre-
0.45 27 0.95 71 not have a measuring grid over the quencies where a small change in fre-
1.00 90 face of the cathode-ray tube for de- quency produces a disproportionately

Table 1. Abridged sine-function table.

from distortion over the frequency
range to be measured; an oscilloscope:
practically any one will do; and a cali-
brated wire-wound variable resistor.
Thirty ohms maximum resistance is
about right for working with 8-chm
speakers and 50 to 60 ochms for 16-ohm
speakers. The resistor calibration can
be made with a low-range ohmmeter,
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termining the size of the trace, a satis-
factory substitute may be made by
simply fastening three threads over
the face of the tube with Scotch tape.
One of these shouid go vertically
across the center of the face and the
second horizontally, as determined by
the vertical and horizontal traces of
the oscilloscope. The third thread is
to go across the intersection of the
first two, at a 45° angle, from lower
left to upper right. For all measure-

www americanradiohistorv. com

large change in impedance, as is the
case in the vicinity of resonant fre-
quencies.

Phase Shift

The elliptical trace which will be
found throughout a large part of the
frequency range of any speaker is a
direct reflection of phase shift in the
speaker. Phase shift can be caused by
reactive components in the electrical,
mechanical, or acoustic networks of

ELECTRONICS WORLD
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the speaker and is inherent in these
networks. While it can be modified by
changes in any of these networks, the
acoustic network is the only one which
can be readily changed by the home
experimenter, since this is the one
which is controlled by speaker mount-
ing and by enclosure dimensions and
design. Phase shift, in itself, is neither
good nor bad in its effect on the sound
put out by the speaker system. What
is bad is the presence of abrupt changes
in phase shift, especially at frequencies
differing widely from the bass resonant
frequency or frequencies of the system.

The phase shift of a speaker system
can be readily determined at the same
time the impedance is being measured.
Measurements of two dimensions of
the oscilloscope trace are needed at
each frequency. These are the over-
all height of the trace and its height
through the center (¥ and X, re-
spectively, in Fig. 2B). Now X/Y
= sin g so the value of the phase
angle, ¢, can be found in any trigo-
nometry table from the ratio between
these two heights, or it may be esti-
mated from the abridged sine table
given in Table 1.

Whether the reactance causing the
phase shift is inductive (positive shift)
or capacitative (negative shift) can
easily be checked by momentarily plac-
ing a capacitor across the speaker
terminals, as shown by the dotted lines
in Fig. 1. The value of the capacitor
is not important, as long as it is large
enough to change the shape of the el-
lipse noticeably when contact is made.
A 10 pf. filter capacitor has served
quite satisfactorily in the author's
tests. If the ellipse is fatter with the
capacitor in the circuit, the shift is
negative and the reactance of the
speaker is capacitive. If the ellipse be-
comes thinner when the capacitor is
placed in the circuit, the shift is posi-
tive and the speaker reactance is in-
ductive.

At high frequencies there is nor-
mally a positive shift of 20° to 45°
since the inductive reactance of the
voice coil is sufficient to have a notice-
able effect in this range. At some in-
termediate frequency, the phase angle
will pass through zero and then be-
come negative as the frequency is
lowered. Near the resonant frequen-
cies of the speaker and enclosure, the
phase angle is apt to undergo quite
rapid changes, as shown in Fig. 3.
These rapid changes may indicate un-
evenness of response, particularly if
the amplifier with which the speaker
is to be used is not highly damped. At
frequencies above about 200 cycles, an
uneven phase curve is related to the
response. For example, the rather er-
ratic phase curve A in Fig. 4 was found
to be due to reflections from an en-
closure wall, back to the speaker cone.
The disturbance was not large enough
to show up on the impedance curve. A
small change in the enclosure, to elim-
inate the reflections, smoothed out the
curve, as in B of Fig. 3, and at the
same time removed a distinct colora-
tion which earlier had been noticed in
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the sound from this particular speak-
er-enclosure combination.

The internal damping of a bass-re-
flex enclosure has quite an effect on
the impedance and phase curves ob-
tainable, as well as on the sound ema-
nating from it. This point is illustrated
by a comparison of curves B of Figs.
3 and 4, which were taken with the
same speaker-enclosure combination.
The only difference between the two
sets of conditions was that, for curves
B of Fig. 4, additional damping ma-
terial was used, including cotton sheet-
ing across the port to provide extra
acoustical resistance at that spot.
Curves B of Fig. 4 can be seen to be
much smoother, without the sharp im-
pedance peaks or sudden phase changes
at resonant frequencies noted in
curves B of Fig. 3. However, a price
must be paid for all this, which is not
apparent from examination of the
curves. The low end was quite smooth
sounding, but very noticeably weak-
ened by the additional damping. The
moral is that test results such as these
should always be interpreted in con-
junction with actual listening.

Distortion

Harmonic distortion developed in
the speaker is made apparent in this
test procedure by deviations of the
oscilloscope trace from the straight
line or elliptical shapes previously dis-
cussed. It is in this connection that a

5%

ta)
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Fig. 5. Traces of 2nd harmonic distortion.

Fig. 6. Oscilloscope traces that contain
both 3rd and 4th harmonic distortion.
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distortion-free amplifier between the
audio oscillator and the speaker is es-
pecially important, since a distorted
signal being fed to the speaker will
complicate the trace on the oscillo-
scope and may easily make it seem
that the speaker is distorting the sig-
nal when, in reality, the amplifier or
even the generator, may be responsible
for the distortion.

Accurate measurements of harmonic
distortion are not feasible by this meth-
od although, with care, a fairly good
estimate may be had. In the useful
audio-frequency range, by far the com-
monest harmonic distortion met with
is second harmonic, otherwise known
as doubling, in the lower frequency
range. Figs. 5A, B, and C show the
traces obtained with 5%, 109%, and
20% second harmonic added to the
fundamental frequency without any
phase shift in the speaker. Fig. 5D
shows a trace containing 10% second
harmonic, but with a 30° phase shift
of the fundamental. It is obviously al-
most impossible to get any valid esti-
mate of harmonic distortion from a
trace of this type, so to be able to
estimate the distortion, the phase shift
must be compensated for. This can be
done, at least approximately, by shunt-
ing either the variable resistor or the
speaker with a suitable capacitor, until
the phase shift is eliminated on the
oscilloscope trace. The value of the
capacitor will have to be found by
trial, since it is dependent on fre-
quency, the impedance being shunted,
and the phase shift to be compensated.
The capacitor should be placed across
the speaker, as in Fig. 1, to compensate
for a positive (inductive) phase shift
or across the resistor to compensate
for a negative (capacitive) shift.
When second harmonic distortion alone
is present, it may be estimated as fol-
lows :

% Second Harmounic = 100 (U/V)
where U is the width of the widest
part of the curve and V is the over-
all width of the trace (see Fig. 5C).

Third and higher harmonics will be
found much less often. Their estima-
tion does not seem to be practical with
this simplified testing setup. Examples
of curves containing third and fourth
harmonics, alone and in combination
with second harmonics, are given in
Fig. 6, so that they can be identified,
even though they cannot be measured.
Third harmonic distortion (no phase
shift) gives a curved line, while the
fourth harmonic alone gives a triple
crossing loop. It can be seen from ex-
amination of Figs. 5 and 6 that analysis
of the traces to give distortion values
is feasible only in the simplest cases.

Some indication of the power han-
dling capacity of a speaker can be had
by repeating the tests, particularly in
the low-frequency range (say below
200 cycles) at successively higher pow-
ers, cutting back the oscilloscope gain
as power is increased to keep the trace
on the face of the tube. At any given
frequency the voltage across the
speaker and its impedance can be

(Continued on puge 126)
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By HARTLAND B. SMITH

the most popular tvpe of Citizens

Band antenna. It is an excellent
choice when vou want omni-directional
coverage for dispatching nearby mo-
bile units. However, it is not adapted
for long-haul contacts hetween fixed
stations. This is because the ground
plane radiates a signal to all points of
the compass. In view of the 5-watt
limit imposed on Class D stations, the
loss of power which results from such
a scattering of energy cannot be toler-
ated if you wish to maintain solid copy
communication over distances of 20
miles or so.

A beam antenna, designed to concen-
trate your signal in one direction, must
be employved for long distance point-to-
point work, Actually, a beam is de-
sirable for all contacts between fixed
stations, even over relatively short dis-
tances, hecause it can radiate such a
strong signal toward the desired sta-
tion. At the same time, its directive
pattern will reduce or prevent co-
channel interference to stations located
either to its side or rear.

The compact beam shown in Fig. 1
consists of two elements-—-a radiator
and a director. The radiator receives
power from the transmitter hy means
of a 75-ohm coaxial cable. The direc-
tor, about 4% shorter than the radi-
ator and spaced .1 wavelength trom it,
is parasitically excited, that is, no
electrical connection exists between
the director and the radiator. Since its
elements are only a little longer than
those of a channel 2 television yagi.
the beam should arouse a minimum of
comment from the neighbors when it
is installed in a residential area. It is
so light that even a thin TV antenna

THE “ground plane” is undoubtedly

=4

An easy-to-build 2-element beam antenna that just about
triples the effective power of your Citizens Band rig.

mast may be used as a support and a
low-cost TV rotator will easily turn it
in any desired direction. The inexpen-
sive materials required in its construc-
tion can be readily purchased either
locally or by mail.

Iorizontal polarization, as used in
this antenna, tends to discriminate
against automobile ignition noise. a
form of interference which seems to be
at its worst in the vicinity of 27 mc.
Anything you can do to reduce the
effect of ignition noise will help to ex-
tend the distance over which weak
signals can be heard and worked. An-
other factor which favors the hori-
zontal beam for Citizens Band use is
the 20-foot height restriction imposed
on antennas by the FCC. It is the
center- or high-current portion of a
half-wave antenna that does most of
the radiating. The higher you can put
the center of the antenna, the greater
your transmission range will be. If a
vertically polarized 27 mc. beam is con-
structed, its high-current portion will
be 8% feet below that of a horizontal
beam, providing both are installed so
that no part of either one is more than
20 feet above the supporting structure.

A difference in antenna height of
only 8% feet can have a distinct effect
on the performance of your station.
For example, during preliminary tests
of the beam under discussion, it was
operated at a point 29 feet above
ground. Later, when it was finally
mounted permanently at 37 feet (17
feet above the house roof) results
were greatlyv improved. The signal
from the transmitter jumped 7 db on
the meter of a communications re-
ceiver situated at 4 mile and 10 db on
a set located 2 miles away. Further-

Fig.. 1. The aquthor's beam uses an antenna rotater on a short mast.

44

wWWW americanradiohistorv. com

more. a station in an unfavorable lo-
cation, at a distance of 7 miles, which
was previously unreadable started to
come in loud and clear. The extra 8
feet of antenna height was easily equal
to a 500% increase in transmitter
power, possibly a 1000% increase if
vou have implicit faith in receiver “S”
meters.

There are two popular ways to re-
strict antenna size. You can either use
short elements which are resonated
with loading coils or vou can use bent
full-length elements. The author pre-
fers the latter approach, because load-
ing coils reduce antenna efliciency and
are often affected adversely by wet
weather. l.oading coils also tend to
complicate and weaken the structure
of a heam.

Construction

The elements of the antenna shown
in Fig. 1 are standard 12-foot lengths
of '2” aluminum tubing to which are
added aluminum wire droopers. When
purchasing the tubing. make certain
that it is hard. not soft aluminum.
Specify either 61ST6 or 6061T6. If you
can't procure such tubing locally, it
may be obtained by mail from World
Radio Luboratories, Council Bluffs,
lowa or Dick’'s, Cherry Avenue, Rt. 1,
Tiffin, Ohio. The tubing must be %" in
diameter. Any other size will invalidate
the dimensions of Fig. 2.

The boom which supports the radia-
tor and director is a 48" length of 1”7 x
2" clear pine. Two pieces of 1" x 2"
each 4” long are used for element
clamps. A 3” piece of 1” x 2" acts as a
clamp for the coaxial cable. Place one
of the 4” blocks at the end of the 48"
piece and drill three holes for No. 6

oz )
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wood screws through the block and
partially through the hoom as shown
in Fig. 4A. Now place the other 4"
block of wood at the opposite end of
the boom and drill it in the same man-
ner. Fasten the two blocks tightly to
the boom.

A Teico 8800-U antenna mount is
used to hold the boom to the mast or
rotator. It should be attached at the
center of the boom with a couple of
36" bolts that are 1% " long. Drill the
holes for these bolts now, but don't
fasten the 8800-U to the hoom yet be-
cause it will be in the way of some of
the work which follows.

Drill a 2" hole 17%” from one end
of the hoom. This hole is for the coaxial
cable which will Jater be pulled up
through it. The 3" block of wood used
for a cable clamp must be hollowed
out lengthwise on its underside, with a
file or saw, to provide room for the
cable which will pass beneath it. The
groove should be just a little bit small-
er than the cable. Then, when the
block is securely fastened to the hoom
by two 1%"” No. 6 wood screws, there

DIRECTION OF MAXIMUM

@AL STRENGTH
\ v"

~ TELCO 8800V
MAST CLAMP

NO. B ALUMINUM TV GROUND

WIRE SOLOERED 174" FROM —

END OF TUBING

114" Ty MAST-,\

that the elements may be pushed
through the holes drilled for them.
Carefully center the elements so that
their weight is equally distributed on
each side of the boom. Tighten the
clamping blocks. Drill a small hole at
the center of each block. These holes
should extend only far enough to pene-
trate the tops of the elements. No. 8
sheet metal screws, 1” long, go through
these holes and are drawn up tightly.
See Fig. 4A.

A standard Bakelite two-terminal
tie-point is fastened to the side of the
boom. Make certain that its nearest
terminal is exactly 5" from the radi-
ator. The antenna mount may now be
holted to the underside of the boom.
Use both lockwashers and flat washers
under the heads of the bolts and lock-
washers under the nuts. Just before
tightening the nuts securely, give the
bolts, nuts, and washers a heavy coat-
ing of exterior house paint. The paint,
along with the lockwashers, will help
to keep the bolts from loosening under
the strain set up by wind and vibration.

One end of the coaxial cable should

=

1" % 2" CLEAR PINE 48" LONG

, DRILL 172" HOLE (7 374" FROM END
¢ OF 80OOM

" RG-1IU COAXIAL CABLE

|

4% 314"

Fig. 2. Both elemenis in the beam are 12-foot lengths of hali-inch aluminum tubing.

will be just enough pinching action to
hold the cable in place. The correct
location for the cable clamp is shown
in Fig. 3.

Exactly 2" from each end of the
boom, along the cracks between the
boom and the 4” blocks, drill %” holes
for the aluminum elements. This oper-
ation must be performed with great
care. Unless the two holes are exactly
at right angles to the long dimension
of the boom, the elements will not be
parallel in the finished antenna. As a
result both the appearance and per-
formance of the beam may suffer. You
can do this rather precise job best
with a drill press. However, if you're
careful, even a hand brace will provide
acceptable results.

Loosen the screws which hold the
tubing clamp blocks just enough so
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be cut and stripped. Solder about a
12" length of No. 20 plastic covered
hookup wire to the exposed shield
braid. A 5” piece of hookup wire should
be soldered to the cable’s center con-
ductor. Carefully tape the end of the
coax to prevent the entry of moisture.
Feed the cable through the half-inch
hole in the boom. Put the 3" grooved
piece of 1” x 2” over it and tighten the
two screws so that the cable is clamped
firmly in place. The end of the cable
should be flush with the edge of the
3" block which is nearest the radiator.

The droopers are cut from No. 8
aluminum TV ground wire and are
soldered to the ends of the elements.
Soldering to aluminum can be a rather
tricky process. However, if you take
your time and use the proper tools, you
will be able to produce joints between
the droopers and elements which are
both mechanically and electrically
sound. Use a gun or iron rated at least
200 watts. A torch is not recommended
because it will heat the aluminum so
fast that it will oxidize before the
solder can get a chance to take hold.
Use wire-type solder that contains no
flux. Rosin-filled radio solder and acid-
core solder are unsuitable. “Sal-Met”
flux, which is listed in most radio cata-
logues, works well on aluminum and
should be used for this particular oper-
ation.

At the ends of the elements, for a
distance of about 1%”, scrape the metal
with a knife or clean it with sandpaper
until it is bright and shiny all the way
around. Absolutely no dark oxidized
spots should be allowed to remain. Ap-
ply a thin coating of flux over the
entire cleaned area. Heat the iron until
you are sure that it has reached its
normal operating temperature. Put a
small amount of solder on the tip of
the iron and then touch the tip to the
flux-covered area. More solder should
now be applied to the element, right
next to the point where the iron is
touching it. As soon as the solder be-
gins to melt, slowly rub the tip of the
iron back and forth across the metal.
If the aluminum has been properly
cleaned and coated with flux and has
been heated sufliciently by the iron, the

Fig. 3. The coax line used with the beam is connected to the radiator in this manner.
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CENTER COAX CONDUCTOR
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solder will flow over it like water. Keep
working the iron back and forth, add-
ing a little solder until the end of the
element has been completely covered.
Tin both ends of each element in this
manner.

Cut a piece of the aluminum ground
wire to a length of about 55”. Tin one
end of the wire with solder for a dis-
tance of 4", just as you did with the
elements. After the wire has cooled,
carefully wrap one turn of it around
an element, 4" from the end. Dab a
little flux on the area and now apply a
generous amount of solder to the wire
and element. Use enough heat to in-
sure that the newly added solder fuses
with that which was previously applied
during the tinning process. Attach the
other three droopers in the same way.
After they are all in place, trim them
to the exact lengths shown in Fig. 2.

The longer of the two pieces of No.
20 wire, the one attached to the shield
of the coax, is now soldered to the ra-
diator as close as possible to the ele-
ment clamp. This lead must be kept
short. Cut off any excess beyond that
required to reach the radiator. The
shorter piece of No. 20 wire is trimmed
so that it barely reaches the nearest
terminal of the tie-point. Another piece
of No. 20 wire, approximately 121"
long runs from the tie-point terminal
nearest the radiator to a spot on the
radiator which is exactly 11%"” from
the edge of the boom. See Fig. 3.

In case you lack the necessary tools
and supplies required for effective sol-
dering, the droopers may be bolted to
the boom and the No. 20 wires from
the coax can be attached to solder lugs
which are fastened to the radiator by
means of No. 6 sheet metal screws.
These alternatives, however, are in-
ferior ones which should be accepted
only as a last resort. Whether you use
solder, or bolts, seal all connections to
the elements with Scotch electrical
tape.

The leads of a Cornell-Dubilier 22R-
5Q5 50 wuf. 5% tolerance silver mica
capacitor should be trimmed until they
are just long enough to reach between
the two terminals of the tie-point.
Wrap the capacitor with electrical tape
to protect it from the ravages of rain
and snow. Solder it to the two tie-
point terminals. Don’t attempt to use
a substitute for the specified capaci-
tor. Any deviation in the value of this

Fig. 4. Delails of the element clamps (A)
and clamp for the coaxial cable used {B).

part will adversely affect the match
between the feeder and the radiator.
Standing waves will then appear on
the coax and the over-all efficiency of
the antenna system will suffer. Never
connect a high-powered transmitter to
the beam! Although the capacitor will
easily take all the output a 5-watt Citi-
zens Band rig can deliver, it will go up
in smoke if it is subjected to any great
amount of radio-frequency energy.

Erecting the Beam

After giving the boom a couple of
coats of paint, you can clamp the beam
either to a standard 1%” TV mast or
to a TV rotator. Due to the antenna’s
small size and light weight, you should
have little trouble mounting it at the
legal limit of 20 feet above the roof of
your home or office. A neat installation
will result if the coaxial cable is tightly

6-foot length of 1”7 x 2" clear pine
No. 6 woodscrews, 1%2"” long
No. 8 sheet metal screws. 1” long

Telco 8800U antenna mount

roll wire-type solder without flux
""Sal-Met” flux

roll Scotch electrical tape

small can outside house paint

[P LY T Py Ty

MATERIALS LIST FOR BEAM ANTENNA

3/16” bolts, 114" long with 2 nuts. 2 flat washers. and 4 lock washers

two-terminal tle-point with small woodscrew for mounting it

25-foot length No. 8 aluminum TV ground wire

12-foot lengths of %2” 61ST6 or 6061T6 aluminum tubing
Cornell-Dubilier 22R5QS5 50 npf., 5% silver mica capacitor

3-foot length No. 20 plastic-covered hookup wire

plece RG-11U coax cable (long enough to reach from beam to transmitter)
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taped to the mast at 2-foot intervals.
Near the rotator, however, you must
allow sufficient slack in the cable so
that the antenna is free to make at
least one revolution without putting
excessive strain on the coax. Keep the
75-ohm feeder as short as possible.
Every extra foot of line will cause ad-
ditional signal loss. RG-11U cable
probably offers the best compromise
between efficiency and cost.
Provisions for adequate lightning
protection should never be overlooked
when installing an outside antenna. Be
sure to effectively ground the mast and
install a lightning arrester on the coax
at the point where it enters the build-
ing. A suitable arrester is the Cush-
Craft “Blitz Bug,” a unit which has
been designed especially for coax. It is
available from many suppliers who
cater to the amateur radio trade.

Results Obtained

Results obtained with the beam,
when used in conjunction with the
“Versatile Citizens Band Transmitter”
(ELECTRONICS WoRLD, August 1959 is-
sue) have been very good even though
the author lives in a valley and is sur-
rounded by trees, houses, and power
lines. Over a two-mile path, with
beams at both ends of the circuit, sig-
nals are S9 plus 40 db. A station 1214
miles away, which is equipped with a
dipole and the transceiver described
in the March, 1959 issue of this maga-
zine, comes in at S9 plus 10 db. An-
other station 21 miles away has a
beam and is received well above the
noise level. Signals are 100% readable
in both directions.

Although horizontal and vertical an-
tennas usually aren’t very compatible,
a mobile unit equipped with an Eimac
CD-5 “Citi-fone” transceiver and a
base-loaded 42" whip has been heard
on the beam with good strength at a
distance of 11 miles. Another mobile,
8 miles away in the downtown section
of a large city, pushed the meter on
the NC-300 receiver clear up to 30 db
over $9. Undoubtedly he was in a very
favorable spot at the time. Neverthe-
less, this kind of performance shows
that the beam is capable of doing
a good job on mobile contacts be-
sides functioning well in point-to-point
work.

The standing-wave-ratio which ap-
pears on the feedline at midband is less
than 1.1 to 1. This rises to not more
than 1.3 to 1 at the band edges. The
front-to-back ratio is better than 16
db, while the front-to-side ratio is in
the neighborhood of 45 db. Since the
antenna is such an excellent perform-
er, there seems little reason to doubt
that its gain closely approaches 5.5 db
(a 35 times power increase), the
theoretical maximum for a two-ele-
ment beam. Consequently, if you con-
struct a similar antenna it should make
your little 5-watt Citizens Band rig
sound like a 15 watter, at the very
least. To achieve significantly better
results you'd need a full sized three-
element beam, one with a 14-foot boom
and 17-foot elements.

ELECTRONICS WORLD
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Eprror’'s NoTe: In “The Outside Call:
What to Take Along” by Murray Bar-
lowe, which we ran last July, the author
said, “we are convinced thut most r.f.
and i.f. adjustments are sufficiently sta-
ble 80 that they should not require re-
adjustment for the life of the receiver!

. the bulk of our ulignment twork {8
the direct result of activity on the part
of screwdriver-happy customers and tech-
nicians !” Also writer Jack Darr, digcus-
sing the service of two-way communica-
tions equipment in one of his articles.
says, “Actually the recciver section . . .
should almost never need alignment.
Haowever, there &8 an unfortunate habit
prevalent among wmany technicians to
‘play’ with if. adjustments with very
little provecation.”

The emphasis neccssarily given to
tricky alignment procedures in techni-
cian training programs has left many
with the attitude that aligement should
be the first rather than the last yesort.
Thias attitude gives particular relevance
to Ken Bramham’'s sensible appraisal of
the problem.

ceiver is necessary for full picture

detail, but how many re-alignment
jobs are really necessary? Let us as-
sume that a TV receiver is correctly
aligned at the factory (they usually
are), that it gives a satisfactory pic-
ture in the dealer’s showroom, and
that it continues to do so in the cus-
tomer’'s home until such time as a
breakdown occurs. Then, during the
repair process, the technician decides
it is necessary to re-align the if. cir-
cuits. For what reason?

A typical i.f. stage consists of a tube,
two transformer windings, two or three
resistors, and a couple of bypass ca-
pacitors. The tuned circuits, which
were correctly adjusted at the factory,
are each made up of one transformer
winding and the capacitance intro-
duced by the windings plus the inter-
electrode capacitance of the tube, If
re-alignment is needed, one of these
quantities of inductance or capacitance
in one of the if. stages must have
changed.

A change in the inductance of the
coil would affect the tuning, but what
could change the inductance to so
great an extent ? The number of turns
or the coil diameter would hardly be
changed or, if it has, it is time to
change the transformer bhefore at-
tempting to re-align the circuit. The
slug position, which would not change
of its own volition, would have to be
changed by someone at the time of
the breakdown. That is not very prob-
able.

How about a change in circuit ca-
pacitance? This is far more likely: the
tube could suddenly have changed its
electrode positions, shorted, or become
gassy and completely changed its inter-
electrode capacitance values. There is
a slight chance that an alignment job
may restore the set to operating con-
ditions--a very slight chance. A much
better method is to install a new tube.

CORRECT ALIGNMENT of a TV re-
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Large changes in resistance values
are needed to change the if. tuning.
This can only be corrected by replace-
ment of the resistor involved. A
shorted cathode bias resistor, for ex-
ample, will permit changes in signal
strength to vary the alignment curve.

Obviously, retuning at one particular
level of signal strength and a.g.c. ac-
tion is not going to remedy this con-
dition.

Do the foregoing points mean that
the service shop can throw out its
complement of alignment equipment
or, if it has not yet acquired the instru-
ments adequate for alignment work,
that this acquisition may no longer be
considered necessary? Not at all. The
importance of such equipment cannot
be overstated. It is only the use to
which it is put that is open to question.

The first and most important appli-
cation of the sweep generator and
scope is to observe the alignment curve
—without attempting any adjustments
whatever. With this approach, curve
observation can often provide a more
rapid method of localizing a specific
circuit defect than other techniques,
particularly where the fault is obscure.
Finally, in those relatively rare cases
where re-alignment is indeed called
for, its necessity can be demonstrated
with the minimum amount of guess-
work by eliminating other possibilities.

Starting with the tubes, compo-
nents may be substituted one at a time
until an appreciable change in the re-
sponse curve is noted. This immedi-
ately indicates a significant difference
in value between the old component
and the one with which it is replaced.
A change in curve shape will invari-
ably be accompanied by a change in
over-all amplitude-—and the latter may
be either an increase or decrease de-
pending on the type of failure involved.
For example, a gassy tube or a shorted
cathode resistor could increase circuit
gain at the expense of proper curve
shaping. Replacement with a new, good
tube or resistor would therefore de-
crease gain while restoring the curve
shape.

Re-alignment for increased band-
width (and consequently for reduced
gain) may compensate for a circuit
fault without correcting that faull.
The result usually is a callback when
signal conditions change or when the
fault becomes worse. This applies to
any component failure that produces
overloading on strong signals: the fail-
ure may be in the a.g.c., video-output,
or sync circuits. A similar condition
which may be located during an align-
ment check is failure of the video-
detector diode.

Perhaps the worst instances of un-

(Continued on page 134)
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Are You
‘“Alignment
Happy”?

By KEN BRAMHAM

Instead of "'re-aligning out”
circuit defects, use your
scope and sweep equipment

to pinpoint such faults.
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Ultra-Sensitive Combat Radar

Demonstrating an almost human abili-
ty to tell differences in targets, a new
Army surveillance radar, designed and
developed by Hazeltine Corp., can dis-
tinguish between moving trains and
vehicles, at ranges up to 20,000 yards,
and personnel at ranges up to 10,000
yards. The radar, the AN/TPS-25, uses
pulse doppler techniques and presents
its information aurally to the operator.
An experienced operator can even tell
the difference between a man and a
woman target hecause differing walk-
ing methods produce audible differ-
ences in the received signals. Wave-
forms above are scope traces of the
sounds heard with the following tar-
gets in range: (1) moving train, (2)
moving automobile, (3) walking man,
and (4} walking woman.
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‘“Transistorized’” Electron Tube

Experimental electron tube, being developed by
Westinghouse, gets its supply of electrons from tiny
crystals of silicon carbide. The crystal replaces
the hot, power-consuming cathode. The tube de-
pends on a new form of electron emission discovered
in the semiconductor silicon carbide. Successful ap-
plication of the discovery would result in a *‘solid
state” electron tube that would combine many of
the advantages of semiconductors and vacuum
tubes. The crystal is inside the cartridge being in-
serted in the tube.

Recent
Developments
in Electronics

Crystals from Rust

“Flameless fusion,” a method of transforming a few
cents worth of rust-like substance into a nearly per-
fect crystal worth hundreds of dollars to the elec-
tronics industry, has been disclosed by ITT. The
method produces a monocrystalline ferrite. Scien-
tists hope it will be a new electronic workhorse like
some semiconductors. To produce it, r.f. in the
metal loop (center) heats a powdered mixture of
ferric oxide, a form1 of common rust, and other
oxides.
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P.A. Feedback Stopped by Modulator

As he switches on frequency-shift modulator, Bell Tele-
phone Laboratories’ Manfred R. Schroeder observes rever-
berations of the voice of girl at microphone in background.
By shifting frequencies of room reverberations slightly as
they feed back into microphone, instability of public-
address systems is minimized and a two-fold increase in
gain is permitted.

Electronic Air-Defense System

Use of the U. 8. Army’s new technical air-defense system
(AN/MSQ-18) is shown in this panoramic view of a bat-
talion-level combat area. Cut-away shows radar operator
at operations central monitoring hostile aircraft picked up
by radar at left. Commander with him makes target as-
signments to missile batteries. Inset shows one of these
distant batteries, with its local radar, power supply equip-
ment, and truck which houses coder-decoder unit that is
part of anti-aircraft system. The new system was an-
nounced by U. S. Army Signal Corps and Hughes Aircraft

Co. v

“World Communications’” Sculpture

Internationally known sculptor-in-metal Harry Ber-
toia is shown with his abstract sculpturai grouping
at Zenith Radio Corp’s display salon in Chicago.
First of his work to be used in consumer products
showcase, the glittering brass units symbolize world
communications in the atomic age. Smaller units
at right represent sight, sound, and electronic con-
trol and respond to transmissions of light from 8-
foot main unit. v

A

Giant Radar Test Dome

Giant 140-foot diameter dome, made by Goodyear
Aircraft Corp. from pressed paper faced with plas-
tic-impregnated fiberglass, is being erected east of
Camden, N. J. It will be used by RCA as a radome
to protect huge radar antennas of the type to be
constructed in the Far North for the Air Force's
Ballistic Missile Early Warning System.
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Printed
Boards:

Roadbiocks
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Significant changes in these panels may overcome
objections by service technicians and set owners.

HEN THE early outcry against the use of printed
Wboards in TV sets hegan to gather momentum, propo-

nents of these panels had a conventional answer ready.
Any innovation meets resistance at first, and printed wir-
ing was no exception. Increasing familiarity with the
board would produce acceptance and the furor would die
down. But the furor lasted.

That there were causes for the opposition aside from
sheer novelty soon became clear. Witness the stand of a
few leading manufacturers who flatly committed them-
selves to the continued use of hand wiring, at least until
the newer technique could be brought to a more satis-
factory stage of development,

In favor of printed wiring from the outset has been the
accuracy it makes possible in the mass duplication of de-
sired circuits. Out-and-out errors in hand wiring, as well
as less obvious but often significant variations introduced
by the human factor. could be wiped out. Reduced fabri-
cation costs would be reflected in lower consumer prices-
a commendable achievement if quality were not simul-
taneously impaired. As to arguments against the panels,
these were numerous but more difficult to analvze,

Typical of the confusion surrounding the matter is the
use of the term “printed circuits” to describe the boards.
Strictly speaking, the technique of printing or depositing
actual circuit components is not the issue. One form of
printed-circuit technigue has been in use for some time-—
even in hand-wired sets  without causing prolonged debate.
Single-paclkage networiis of components, like vertical-inte-
grating of audio-coupling assemblies, fall into this class.
Actually the controversy centers about the replacement of
conventional connecting wires by conductive strips that
have been plated or otherwise “'‘printed” on non-conductive
chassis boards, and also ahout the secondary changes that
this practice has brought in its wake.

However, the error in terminology marks only the be-
ginning of the confusion. There was much doubt as to why

Fig. 1. Part of the component side of a G-E prinied panel.

printed wiring was being resisted. Were the drawbacks so
inherent in the basic technique that printed wiring should
be abandoned. or could they be resolved? To find the an-
swers, the two industry groups most directly concerned
with the problem got together. The Institute of Printed
Circuits, a non-profit manufacturers’ group, joined hands
with the National Alliance of Television & Electronic Serv-
ice Associations in conducting an extensive survey {see
“Service Industry News," June, page 129, and July, page
136). The results were fruitful. Although some conclusions
had alreadv been reached and some changes were already
under way, the survey confirmed or refuted some of the
guesses, brought additional facts to light, and accelerated
the trend to a new look.

Objections to the boards were hased on problems of long-
term reliability in use as well as service difficulties. In fact,
these two considerations often run together. Most com-
plaints involved the following factors: 1. Board breakage,
2. Lifting of conductors. 3. Mounting of controls, tube
sockets, and other components. 4. Component placement on
both sides of a board, 5. Accessibility, 6. Circuit tracing, and
7. Component identification. The order of presentation is

the one most convenient for discussion, without regard to
relative importance.

Since some of these points may be further subdivided and
others overlap each other, we would appear to be left, still,
with confusion., However. balancing this out, we find that
resolving one of several related problems often automatic-
ally takes care of the others. Let’s take an example. A
tendency 1o board breakage may be eliminated by strength-
ening the board itself or by mounting it more securely in
the receiver. Whichever approach is used, a complaint that
may have been registered under either of two different
headings is answered.

Several approaches have been applied to increase board
strength. Using improved. stronger base materials, increas-
ing board thickness, re-inforcing the bhasic compound with

ELECTRONICS WORLD
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such matevials as fiberglass. --all have proved to be useful.

Lifting of the conducrive strips has been cut back by new
plating techniques that provide a better bond to the panel,
and also by improved materials for coating the conductive
strips that aid in adhesion. Mounting problems involving
controls, tube sockets, and the like have been handled by
redesigning these items somewhat so that they are lighter
and more adaptable to use in printed-wiring techniques.
Take the case of the if. can in the lower right-hand corner
of the G-E board depicted on the cover. It is plugged into
the panel rather than being soldered. Snap it off and you
find that the transformer-detector assembly inside is itself
a separate, miniature board that plugs into contacts on the
main board. It may be removed lor service or replacement
without a soldering iron.

As to the mounting of components on hoth sides of the
board. most manufacturers no longer do this. However, as
the G-F board just mentioned proves, it is possible to con-
tinue the practice, to some extent, while eliminating the
problem. All components except tubes are on one side. This
makes tube sockets available on the component side for
convenience in measuring —-but how does one get at the
tubes for removal? (We now find ourselves led into the re-
lated problem of accessibility.) The answer lies in the way
chassis boards are mounted in 1he receiver. They are placed

vertically rather than horizontallv, More important. these

panels are viewed on edge from the back of the set. Thus
either side is equally available.

Another treatment of the accessibility problem is used
by Motorola. Their first TV set to mark the swing away

from complete hand wiring (see “Innovation in Plated Cir-
cuitry,” October, page 100) incorporates a main chassis
board that sits horizontally at the bottom of the cabinet,
much in the manner of a conventional, metal chassis. How-
ever, since all components are mounted on the top side,
accessibility is good without board removal. \When removal
does become necessary. this is easier to accomplish than
with conventional chassis. Securing screws are removed
and the board, which is plugged into a series ol contacts
along its forward edge, is simply slid back. If continuity

is desired while the board is out of the cahinet, the long

strip of contacts may also be unscrewed and removed with

the board. Leads from this contact strip to the rest of the

set have been deliberately made long enough to permit this.

The most dramatic changes in new printed-wire panels

involve the related factors of component identification and
(Continued on page 142)

Fig. 3. (Left) Part of a
printed.board diagram
from the manufacturer’'s
service data, to assist
in component location.

Fig. 4. (Above) Part of the
component side of an ac-
tual RCA board that cor-
responds to the portion
in the diagram of Fig. 3.
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F THE ADAGE, "There are many ways to

riety highlighted by the printed-wiring

at the top for testing.
beards on this month's cover could do the

side of the board except for tubes. How-
skin a cat," needs new support, the va ever, tube-socket contacts
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are available

Key points, tube

job. When the use of these panels in TV
receivers began several years ago, it
brought with it many service problems. Not
the least of these was the difficulty in cir-
cuit tracing, which is essential to trouble-
shooting. Now aware of this obstacle, set
makers are moving in the direction of
easier component and circuit identificatien.
Although the broad goal is the same, the
techniques for achieving it are quite varied.

The Westinghouse board shown at the
top of the cover and projecting inte the
bottom center appears with the wiring
(bottom] side up. The green insulating
coating highlights all connections made
by board wiring. Nonconductive yellow ink
is used to identify all tubes, components
(including valucs), and connactions found
on the reverse {top) of the board. The re-
sult is a "built-in" schematic.

On the G-E board, shown running hori-
zontally through the center of the cover,
components are also mounted on the top

November, 1959

types, and connections are alse marked on
this side, with plating on the tube side,
The new Motorola board, a portion of
which appears at the lower right, has wir-
ing plated on both sides.
components are mounted on the top only,
and a complete picture of circuit connec-
tions is printed on both sides. Here iden-
tification and tracing are predicated en a
color code based on the EIA code, with
combinations of four basic colors used.
Part of the bottom of an RCA beard, in
the lower left-hand corner, shows what the
unadorned wiring looks like after it has
been plated on. On the other side of this
unit, the wiring pattern has been dupli-
cated faithfully in ink. Also in ink are the
identifying numbers of all components,
printed next to the top-mounted compeo-
nents themselves. For easy correlation with
the service data covering the TV sets, code
numbers used on the boards are the same
as those on the schematics. 30
[Cover photo by Bob Loeb)
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ACK IN THE DAYS just prior to
World War I, when women'’s sKirts
started to creep above the shoe

tops, the owner of a business dealing
in dry goods and ready-to-wear dresses
vowed he would never handle dresses
or patterns that would expose women’s
ankles to the lecherous gaze of the
pool-hall and street-corner habitués, A
few years later, still adamant in his
opinion that the revealing styles of
women'’s dresses were immoral, he was
unable to salvage anything from his
bankrupt business.

This merchant, who was successful
as long as consumer wants and pref-
erences pleased him, was the prototype
of thousands of small retailers and
dealers who, since then, have failed
because they refused to bow to the
dictates of change and to adjust their
businesses to conform to its require-
ments. Just a cursory examination will
reveal that the rapid acceptance by
the public of innovations in food, drug,
and wearing-apparel retailing swept
thousands of die-hard dealers out of
business. These were the men who re-
fused to join in the march of progress

tributed substantially to the break-
down of vertical retailing. The main
product consideration now in either
type of store is not its type, but
whether the product will sell in suf-
ficient volume to warrant the capital
investment and the space required to
handle it.

Now take a brief look at the changes
that have taken place in the business
of servicing TV sets. Large service
contractors handled the bulk of the
business during the early boom days of
the industry. These businesses folded
up rapidly when contract service was
abandoned and set owners were left to
their own devices to get the service
they required. This shifted the busi-
ness into the hands of thousands of
small dealers and paved the way for
hundreds of TV technicians to estab-
lish their own businesses.

Records indicate that, for a period
of several years, eighty per-cent of the
TV service calls could be completed in
the home by replacing burned out or
ineffective tubes. Dealers enjoyed prof-
it on the tubes they sold plus the
charge for the service call. But set

Is Your Business Geared for Change?

Your ability to stay alive depends on continuous
adaptation to factors you do not yourself control.

By WILLIAM LEONARD

or, at any rate, the march of change.

The fast-moving pace of modern
business will not tolerate laggards. To
stay in the race, owners of small busi-
nesses must be alert opportunists,
ready to take advantage of every new
product or service that will add volume
and profit to their businesses.

The trend of modern business con-
cerned with the general public is a
steady shift away from product spe-
cialization. The rapid public accept-
ance of the “service club” idea is a
straw in the wind. Across-the-board
service on any product used in the
home has a strong consumer appeal
because it meets a definite need.

Consider the drug business. There
was a time when the filling of pre-
scriptions was the most important
factor in drug-store operation. Today,
in modern drug stores, the prescrip-
tion department is usually located in
an obscure corner. The do-it-yourself
tube tester is probably situated where
a customer can spot it quickly when
he comes in the front door. Service
dealers may not approve of its pres-
ence there but, to the drug-store
owner, it is just one of the thousands
of items that help provide the income
to keep his store in operation.

Is it unethical or “immoral” for a
drug store to sell electronic tubes? A
druggist feels no moral responsibility
if some customer takes a lethal over-
dose of aspirin tablets purchased at
his store. Neither is he inclined to
throw out his cigarette counter be-
cause some authorities claim heavy

52

smoking is a contributing factor in the
increase of lung cancer. So why should
he be concerned when Joe Public, elect-
ing to fix his own TV set, messes it
up with tubes purchased at his store?

In view of the fact that the majority
of TV service shops leaned heavily on
the income from their tube sales to
take care of their operating expenses,
it is understandable that they would
be deeply concerned over the loss of
this business to non-electronic retail
establishments. Under the most favor-
able circumstances, it is very difficult
to sell time and labor at a profit. The
average charge for a home service call
is barely enough to pay for the time
involved and the transportation, with-
out contributing anything toward the
shop overhead and operating expenses.
Because of that, a substantial part of
the service dealer’s income must come
from the sale of components, tubes, or
other products. Since it is apparent
that the trend toward self-servicing
of TV sets will continue, and set own-
ers will buy tubes wherever it is most
convenient at the time they want them,
dealers must re-orient their methods
of operation and handle products that
will provide income to compensate for
the loss of tube sales.

In the early days of the revolution
in retailing, druggists were up in arms
when grocery stores started handling
packaged drugs, hair tonics, and other
items that had been considered essen-
tially drug-store products. Since then
the transition in the philosophy of
drug-store merchandising has con-
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owners took a dim view of a situation
where they had to pay from eight to
fifteen dollars for service that required
only a few minutes to perform and
needed only the replacement of a tube
or two. This is what paved the way for
the do-it-yourself tube testers.

Now the service industry is faced
with a tightening market and a trend
toward lower income per service call.
What can the average dealer do under
these conditions to maintain his estab-
lishment as a business that will con-
tinue to provide worthwhile income?

A number of opportunities are open
to him. The one which is best for a
particular business can be determined
only on the basis of the local conditions
and circumstances peculiar to the indi-
vidual shop and its owner. The most
important factors are the shop loca-
tion, available display and selling area,
the basic motivation of the dealer, and
the capital available for change and
possible expansion.

The simplest and easiest move for a
TV service dealer to make is to shift
part of the business emphasis into
some other type of electronic products.
For instance, the sale of high-fidelity
components, stereo units, and stereo
conversions are naturals for any elec-
tronic service shop. However, in order
to take full advantage of the growing
opportunities in the audio field, the
dealer must do a top-flight promotion
job to identify his business with these
products.

Marching along hand-in-hand with

(Continued on page 136)
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