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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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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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ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

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

o gt
R SN
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
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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
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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
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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,

42

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

November, 1959

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.
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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

- P !'-ﬁl.n—'l-_?,

NMaps™?®

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

COVER STORY

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)

ELEGTRONICS

L
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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-

wWwWw americanradiohistorv com

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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CALL

AC3

ACY4

ACS

AP2

BV (C3)

C (unefficial)
o]

CE
CE

FB8
FC {unoficial}
FD

FEB
FF8
FG7
FI8
FK8
FL8

Il, IT1. IP1
n

15

IS1

JA, KA
IT1

1Y

1z0

K. W
KAQ, KG6I
KB6

KC4
KCé

LOCATI2N

Sikkim

Tibet

Bhutan

Pakistan
Formosa

China
Manchuria

Chile

Juan Ferncndez
Easter Island
Cuba

Tangier

Morocco

Bolivia

Cape Verda Islands
Portuguese Guinea
Principe, S3o Thome
Angola
Mozambique
Goa

Macao
Portuguese Timor
Portugal

Azores

Madeira Is_.ands
Uruguay
Germany
Philippines
Spain

Balearic Islands
Canary Islcnds
Ifni

Rio de Oro

Spanish Mearocco

Spdnish Guinea

Republic of Ireland

Liberia

Iran

Eritrea

Ethiopia

France

Algeria

Amsterdam & St. Paul Islands

Comoro lslonds

Kerguelen Islands

Madagascar

Tromelin lsland

Corsica

Togo

French Cameroons

French West Africa

Guadeloupe

French Indo-China

New Caledcnia

French Semaliland

Martinique

French India

Clipperton Izsland

French Oceania

§t. Pierre & Miquelon Islands

French Equctorial Africa

Reunion Islend

Saint Martir

New Hebrides

Wallis & Futuna Islands

England

Channel Isl@nds

Isle of Man

Northern Ireland

Scotland

Wales

Hungary

Switzerland

Ecuador

Galapagos Islands

Liechtenstein

Haiti

Dominican Republic

Columbia

Archipelago of San Andres &
Providencia

Korea

Panama

Honduras

Thailand

Vatican

Saudi Arabia

Italy

Trieste

Italian Somaliland

Sardinia

Japan

Mongolia

Jordan

Netherlands New Guineda

United States of America

Bonin & Volcano Islands

Baker, Howland & American
Phoenix Isiands

Navassa Island

Eastern Caroline Islands

ON4

0Qs, 0Q0
OX, KG1
oY

Oz
PAQ, P11
PJ

PJ2M
PK1, PK2, PK3
4

TI9
UAL 2,3, 4.8,

UAL
UAY, UAO
UAO
UBS
uD6
UF6
uGs
UHS8
UIs
uJs
UL7
UMas
UN1
uos
UPp2
uQ?2
UR2
VE, VO
VK
VK
VK
VK9
VK9
VK9
VK9
VK9
VKO
VKO
VPl
VP2
VP2
VP2
VP2
VP2
VP2
VP2
vp2

LOCATION

Western Caroline Islands

Guantanamo Bay

Mariana Islands

Hawaiian Islands

Johnston Island

Alaska

Midway Islands

Puerto Rico

Palmyra Group, Jarvis Island

Ryuku Islands

Swan Islands

Rancador Cay & Serrana Bank

American Samoa

Virgin Islands

Wake Island

Marshall Islands

Canal Zone

Jan Mayen

Norway

Svalbard

Argentina

Luxembourg

Bulgaria

San Marino

Bahrein

Qatar

Trucial Oman

Peru

Lebanon

Austria

Finland

Aland Islands

Czechoslovakia

Belgium

Belgian Congo

Greenland

Faeroes

Denmark

Netherlands

Netherlands West Indies

Sint Maarten

Java

Sumatra

Netherlands Borneo

Celebes & Molucca Islands

Andorra

Brazil

Fernando de Noronha

Trindade & Vaz Island

Netherlands Guiana

Sweden

Poland

Sudan

Egypt

Crete

Dodecanese

Greece

Turkey

Iceland

Guatemala

Costa Rica

Cocos Island

European Russian Socialist
Federated Soviet Republic

Franz Josef Land

Asiatic Russian 5.F.S.R.

Wrangel Island

White Russian S.5.R.

Azerbaijan

Georgia

Armenia

Turkoman

Uzbek

Tadzhik

Kazakh

Kirghiz

Karelo-Finnish Republic

Moldavia

Lithuania

Latvia

Estonia

Canada

Australia

Tasmania

Lord Howe Island

Cocos Island

Nauru Island

Norfolk Island

Papua Territory

Territory of New Guinea

Heard Island

Macquarie Island

British Honduras

Anguilla

Antiqua, Barbudea

British Virgin Islands

Dominica

Grenada & Dependencies

Montserrat

St. Kitts, Nevis

St. Lucia

www.americanradiohistorv.com

251,2,4,5,6

LOCATION

St. Vincent & Defrendencies

British Guiana

Trinidad & Tobago

Cayman Islands

Jamaica

Turks & Caicos Ialands

Barbados

Bahama Islands

Falkland Islands

South Georgia

South Orkney Islands

South Sandwich lslands

South Shetland Islands

Bermuda Islands

Zanzibar

Northern Rhodesia

Tanganyika Territory

Kenya

Uganda

British Somaliland

Chagos Islands

Maritius

Rodriguez Island

Seychelles

British Phoenix Islands

Gilkert, Ellice Islands & Ocean
Island

Fiji Islands

Fanning & Christmas Islands

Solomon Islands

Tonga Islands

Pitcairn Island

Singapore

See 9M2

Sarawak

Brunei

Hong Kong

Aden & Socotra

Maldive Islands

Sultanate of Oman

India

Laccadive Islands

Andaman & Nicokar Islands

Mexice

Revilla Gigedo

Cambodia

Laos

Burma

Atghanistan

Iraq

Syria

Nicaragua

Roumania

Salvador

Yugoslavia

Venezuela

Aves Island

Albania

Malta

Gibraltar

Christmas Island

Cyprus

British North Borneo

Palestine

Gold Coast, Togolend

Nyasaland

St. Helena

Ascension Island

Tristan da Cunha & Gough
Island

Southern Rhodesia

Cook & Manihiki Islands

Niue

Chatham Islands

New Zealand

Kermadec Islands

British Samoa

Tokelcrus

Paraguay

Union of South Africa

Prince Edward & Marion Island

Southwest Africa

Swaziland

Basutoland

Bechuanaland

Monaco

Turisia

Vietnam

Cevylon

Yemen

Israel

Libyea

Ghana

Kuwait

Malaya

Nepal

Saar

QFFICIAL A.R.R.L. COUNTRIES LIST
Courtesy of American Radic Relay Leaque
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KAQ. KGS6I

E
C (unofficial)
ZC3
FOs8
TI9, VK3
HK
FBs8
0oQ5. 0Qo
ZK1
FC (unofficial)
TI
sV
CM, CO

ZC4
OK

LOCATION

Aden & Socotra

Afghanistan

Aland Islands

Alaska

Albania

Algeria

Amsterdam & St. Paqul [slands
Andaman & Nicobar Islands
Andorra

Angola

Anquilla

Antigua, Barbuda
Argentina

Armenia

Ascension [sland

Australia

Austria

Aves Island

Azerbaijan

Azores

Bahama Islands

Bahrein

Baker, Howland & American
Phoenix [slands

Balearic Islands

Barbados

Basutoland

Bechuanaland

Belgium

Bermuda Islands

Bhutan

Bolivia

Bonin & Volcano Islands

Borneo, British North

Borneo, Netherlands

Brazil

Brunei

Bulgaria

Burma

Cameroons. French
Cambodia

Canada

Canal Zone

Canary Islands

Cape Verde Islands
Caroline Islands. Eastern
Caroline Islands, Western
Cayman Islands

Celebes & Molucca Islands
Cevylon

Chagos Islands

Channel Islands
Chatham Islands

Chile

China

Christmas Island
Clipperton Island

Cocos Islands

Colombia

Comoro Islands

Congqgo. Belgian

Cook & Manihiki Islands
Corsica

Costa Rica

Crete

Cuba

Cyprus

Czechoslovakia

Denmark
Dodecanese
Dominica
Dominican Republic

Easter Island

Ecuador

Eqypt

England

Equatorial Africa, French
Eritrea

Estonia

Ethiopia

Facroes

Falkland Islands

Fanning & Christmas Islands
Fernando de Noronha

Fiji Islands

Finland

Formosa

France

Franz Josef Land

Galapagos Islands

Gambia

Georgia

Georgia, South

Germany

Ghana

Gibraltar

Gilbert. Ellice Islands & QOcean
Island

Goa

Gold Coast, Togoland

Greece

Greentand

4X4
11, IT1. IP1

VPS
LA

JA, KA
PK1, PK2, PR3
KJe

1Y
CE

UN1
UL7
vVQ4
FBg
ZL1
UMs
HL

9K2

www.americanradiohistorv.com

M2

LU.Z

LOCATION

Grenada & Dependencies
Guadeloupe
Guantanamo Bay
Guatemala

Guiana. British

Guiana, Netherlands
Guinea, Portuguese
Guinea. Spanish

Haiti

Hawaiian [slands
Heard Islands
Honduras
Honduras, British
Hong Kong
Hungary

Iceland

Ifni

India

India, French
Indo-China, French
Iran

Ireland. Northern
Iretand. Republic of
Itaq

Isle of Man

Israel

Italy -~

Jamaica

Jan Mayen
lepan

Java

Johnston Island
Jordan

Juan Fernandez

Karelo-Finnish Republic
Kazakh

Kenya

Kerqguelen Islands
Kermadec Islands
Kirghiz

Korea

Kuwait

Laccadive [slands
Laos

Latvia

Lebanon

Liberia

Libya
Liechtenstein
Lithuania

Lord Howe Island
Luxembourg

Macae
Macquarie Island
Madagascar
Madeira Islands
Malaya

Maldive Islands
Malta
Manchuria
Mariana Islands
Marshall Islands
Martinique
Mauritius
Mexico

Midway Islands
Moldavia
Mongolia
Monaco
Montserrat
Morocco
Morocco. Spanish
Mozambique

Nauru [sland

Navassa Island

Nepal

Netherlands

New Caledonia

New Guinea, Territory of
New Guinea. Netherlands
New Hebrides

New Zealand

Nicaragua

Nigeria

Niue

Norfolk [sland
Norway
Nyasaland

Oceania. French
Oman, Sultanate of
Orkney Islands, South

Pakistan
Palestine

Palmyra Group. Jarvis Island

Panama

Papua Territory
Paraguay

Peru

Philippines

Phoenix [slands, British

CALL

VR6
CTI
252

CRS
KP4

MP4
KS4

XE4
vQ2

EAS
vQs

UASY, UAD
UAL 2,3,4,6
)

KRs
954

Kws
GW
Fws
FFe
PJ
UAQ

4W1
YU

vQl

LOCATION

Pitcairn Island

Poland

Portugal

Prince Edward & Marion Island
Principe, Sao Thome

Puerto Rico

Qauatar

Rancador Cay & Serrana Bank
Reunion Island

Revilia Gigedo

Rhodesia. Northern
Rhodesia. Southern

Rio de Oro

Rodriguez Island
Roumania

Russian S.F.5.R.. Asiatic
Russian S.F.S.R.. European
Russian S.S.R.. White
Ryukyu Islands

Saar

Saint Martin

Salvador

Samoa, American

Samoa, British

San Andres, Archipelago of &
Providencia

Scendwich Islands, South

San Marino

Sarawak

Sardinia

Saudi Arabia

Scotland

Seychellys

Shetland islands, South

Sierra Leone

Sikkim

Singapore

Sint Maarten

Solomon Islands

Somallland. British

Somaliland. French

Somaliland, Italian

Southwest Africa

Spain

St. Helena

St. Kitts, Nevis

St. Pierre & Miguelon Islands

St. Vincent & Dependencies

Sudan

Sumatra

Svalbard

Swan Islands

Swaziland

Sweden

Switzerland

Syria

Tadzhik

Tanganyika Territory

Tangier

Tasmania

Thailand

Tibet

Timor, Portuguese

Togo

Tokelaqus

Tonga Islands

Trieste

Trindade & Vaz Island

Trinidad & Tobago

Tristan de Cunha & Gough
Island

Tromelin Island

Trucial Oman

Tunisia

Turkey

Turkoman

Turks & Caicos [slands

Uganda

Union of South Africa
United States of America
Uruguay

Uzbek

Vatican

Venezuela

Vietnam

Virgin Islands

Virgin Islands, British

Wake Island

Wales

Wallis & Futuna Islands
West Africa. French
West Indies. Netherlands
Wrangel Island

Yemen
Yugoslavia

Zanzibar

OFFICIAL A.R.R.L. COUNTRIES LIST
Courtesy of American Radic Relay Lecgue
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Subdivided Hi-Fi Speaker
/

By D. F. REHBERGER
Physics Dept., Univ. of Penna.

GREAT deal of design and experi-

mental manpower has been, and is

being, expended in the improve-
ment of low-frequency response in a
given area—particularly with regards
to cost. Considering size and price, most
speaker-baffle combinations result in a
compromise, with the low-frequency
responseé below 500 cycles suffering.
The major cause of poor low-frequency
response, and one often overlooked in
enclosure designs, is failure to remove
low-frequency standing-wave effects
from within the cabinet. Size and cost
are limiting factors in conventional de-
signs, as they usually go hand-in-hand
so that the resulting system is either
large or expensive, or both, without
possessing the desired performance
characteristics. Realistic reproduction
is, of course, the prime concern but
this can only be obtained after the
basic problems of standing-wave effects
and panel resonances are solved.

The purpose of the design to be dis-
cussed is to solve the major problems of
enclosing a speaker in a baffle so that
it produces good results, without the
need for gimmicks or novelties. The
design, basically a completely closed
box or so-called infinite baffle, utilizes
subdivisions as an acoustic filter, re-
sulting in extremely good performance
at a cost far less than the price nor-
mally paid for an enclosure to be used
in the usual high-fidelity system. The
size, too, has been reduced, being only
10-inches deep by 24-inches high.

The cabinet encloses a volume of air

November, 1959

that is compressed and rarefied with
the cone movement. This causes the
bass-resonant frequency of the speaker
to rise, due to the interaction of the
speaker's resonant frequency with the
resonant frequency of the air column.
Besides the “air-column resonance,”
the reflective properties of the inside
walls create standing waves at all but
the high frequencies. Standing-wave
effects with loudspeakers would be
analogous to the standing-wave prin-
ciple with transmission lines. Where
there is no reflection from the load,
in this case the interior of the cabinet,
the sound waves would decrease expo-
nentially toward the load. However,
when the load reflects back part of the
incident energy, it combines with the
direct energy and varies, as to ampli-
tude, periodically along the distance.
This results in nodes (nulls) and anti-
nodes (peaks). At a certain frequency
and distance, with the rear of the cone
located near an antinode, the output
would be reduced by a large amount.
The action of nodes and antinodes re-
sults in uneven response from the front
of the cone and is attributed to stand-
ing-wave effects.

The reflecting sound waves (stand-
ing-wave effects) within the enclosure
can be eliminated at all frequencies
above about 500 cps by use of sound
absorbing material within the cabinet.
Below this frequency the standing
waves cannot be eliminated success-
fully without some type of acoustic
filter,

www.americanradiohistorv.com

Enclosure

Complete construction details on unusual "infinite bafle"

employing inexpensive speakers, based on a British design.

Panel resonances tend to color the
program and produce noding if not
constructed with extremely rigid pan-
els. Good speaker enclosures of con-
ventional design must be heavy and
properly reinforced, with some being
sand-filled or built with brick or re-
inforced concrete. Such a rigid cabinet
would improve the transient response
of the system, thereby resulting in a
much cleaner output sound.

One of the early designs incorporat-
ing effective damping of standing
waves was presented by D.E.L. Shorter
of the BBC and consisted of subdividing
partitions inside the cabinet (British
Patent No. 696.671)." He states that
the principle of subdivision may be
achieved in various ways and the en-
closure would have to be divided into
many small sections, each of which
would be unable to support standing
waves at the low-frequency end. To
prevent any reflecting-wave effects at
higher frequencies, he suggests the use
of sound absorbing material placed
over two oOr more compartments
around the back of the speaker. This
prevents the cabinet from receiving
any sound at high frequencies and
eliminates the need for further acous-
tic treatment.

Of the many possibilities, the meth-
od used to subdivide the cabinet
involved mounting radial partitions
around the rear of the speaker. This
not only accomplishes the necessary
subdivision of the cabinet but also pro-

ides extremely rigid construction, re-
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Front-panel view with speakers mounted, prior to being covered.

ducing the resonances of the panels.

The cone of the speaker used was
treated, as suggested by Mr. Shorter,
to obtain a reduction in the speaker's
bass-resonant frequency by providing
a freer suspension. The first model
tested with the recommended speaker
did not show any peaks below 1000 cps
and it was felt that resonances were
eliminated to a point where no further
experimentation was necessary.

To obtain good, smooth response
throughout the required range, with-
out audible peaks or dips, the choice of
speakers becomes fairly critical. Of
the many 12-inch speakers tried, the
Jensen P-12-P, which nets for about
$17.00, was found to be most satis-
factory with this enclosure. The tweet-
er is not as critical as the low-frequency
unit but must have a smooth output
without cone break-up and a level that
matches the P-12-P. The Jensen P-35-
VH, which costs about $4.00, matches
the P-12-P and helps to provide the
results obtained in the response curve
of Fig. 2A. A simple high-pass filter is
used, consisting of a 1-uf. capacitor in

The placement of the sound-absorption
material may be seen through woofer hole.

N
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series with the tweeter, which makes
up the “crossover network.”

Treating the Woofer

A method of lowering the bass-reso-
nant frequency can be applied to any
large cone speaker that is not already
treated (viscous edge damping) and

E- 4 [} .
- -
- -ty ax & =

The method of making the seal required

for the woofer is illustrated above.

Front view of the back panel with the dividing partitions shown.

provides a marked improvement. The
cone edge, and only the edge, is impreg-
nated with a hygroscopic material
which will retain moisture in the cone
edge and keep it more compliant. This
results in a freer suspension and a low-
er bass-resonant frequency.

The cone edge is first treated with
a wetting agent which provides a
rapid path for the penetration of the
hygroscopic material. The most con-
venient wetting agent is Kodak “Photo-
Flo,” available in four-ounce bottles at
photographic supply houses. For use,
dilute a bottle-cap-full of “Photo-Flo”
in eight ounces of water (or 1-100
solution).

While the cone edge is still wet apply
the hygroscopic solution. This is a
saturated solution of calcium chloride
(silica gel). The solution is made by
dissolving as much caleium chloride as
possible in about four ounces of water
at room temperature. Allow the mix-
ture to set a day and if none of the
crystals has settled out of solution, dis-
solve more calcium chloride. A one-

(Continued on page 112)

Fig. 2. (A) Acoustic output and (B} impedance curve of the speaker system described.
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Citizens
Band
Transceiver

Tunable superregen receiver combined

Kit

with single-channel 5-w. transmitter.

T was not too long ago that your
I editor received his Class D Citizens
Band station license and we are now
operating with the call 1W1542 out of
Connecticut. Our plans involve using
this equipment for personal applica-
tions, but, at the same time, we will
take the opportunity of checking out
various pieces of Citizens Band equip-
ment. It took the FCC sixty-five days
to process our application, which is not
too had considering the large number
of Citizens Band and other service ap-
plications received.

There are quite a few companies
planning to market equipment designed
for Class D operation and all of them
are working under crash programs to
complete their designs. By the time
this issue is published anyone inter-
ested in this type of operation should
have a wide selection of equipment
from which to choose.

One of the earliest designs to hit the
market is the Heath Company’s Model
CB-1. This is the first unit we have
been able to check and it gave us an
opportunity to put our newly acquired
license to use.

The circuit of the Heath unit is al-
most identical to the one published in
our March, 1959 issue (“Build This
Citizens Band Transceiver” by Don
Stoner). This one created quite a stir,
not only among our own readers but
also in the entire industry. The Heath
unit employs a different power supply
and some other minor eircuit changes.
The CB-1 is a transceiver, combining
both the transmitter and the receiver
in a single package and using some of
the same circuits for both transmitting
and receiving. It is self-powered for
117-volt operation but an external
adapter can be obtained from Heath to
convert the unit to 6- or 12-volt battery
operation. (See circuit on facing page.)

The transmitter section, which is
crystal-controlled in accordance with
FCC requirements, is designed around

60

IpITOR'8s NOTE: Almost teo late—Dbut just
howrs before we go to press—we found
time te make further tests. We mounted
one of Heath’s units in our boat and with
the standard mobile-type. quarter-wave
whip anteana. we extended our range of
coverage from Stawiford, Conn. to the
shores of Long Islund, giving us a tolal
distance of ten miles, Scven miles of this
was across water and actual reception
improved as we crossed Loug [Island
Sound. Kven at the ten-mile limit, the
performance was exceptionaliy good, in-
dicating thai cven greater distances can
e corcred with this equipment,

a single tube, a 6AUS, The receiver is
of the superregenerative type which
does have some limitations when com-
pared to a superheterodyne but it has
the one great advantage of providing
high sensitivity by means of a very sim-
ple circuit. Basically Heath’s design is
about as simple as can be had. All the
frills, such as squelch circuits and push-
to-talk microphone operation, have
been omitted in order to keep the cost
as low as possible.

The actual construction of the Kkits
turned out to be extremely simple. One
of the units was built by a 15-year-old
boy who completed the construction in
about twelve hours, including the en-
tire tuning procedure, using a dummy
load.

One problem that did come up, which
we believe is inherent in most Citizens
Band units available today, is that even
if perfect adjustment is achieved when
using a dummy load (either pilot lamp
or resistive type), the adjustments may
be thrown off when an antenna is con-
nected. Obviously the dummy load is
not an exact equivalent circuit. We
have talked to several manufacturers
regarding this problem and there seems
to be no simple solution. Some manu-
facturers are advising their customers
to perform transmitter adjustment pro-
cedures while on the air. This, of
course, is against FCC regulations at
the present time if such adjustments
cause “improper operation.” We have

www americanradiohistorv.com

The Heath CB-] is available either in
kit form at $42.95 or wired at $60.95.

heard, though, that the FCC is con-
sidering permitting on-the-air adjust-
ments on commercially built or kit
built units that meet certain oscillator
design requirements. Each manufac-
turer, of course, should be in a position
to advise regarding this particular
point. In our case a neighbor, who holds
a second class commercial operator’s
license, was more than pleased to make
the proper on-the-air adjustments for
us.

One of our greatest pleasures was in
field testing the units, We had heard
many comments to the effect that Citi-
zens Band units should provide reliable
coverage anywhere from one mile to
the ridiculously high figure of 3000
miles. Our particular area of operation
is far from ideal. We certainly can
never cover any great distances in that
we are in an extremely wooded location
and somewhat in a valley since a high
ridge encloses us on one side. Our first
attempt was made using low-priced
utility antennas (45%-inch base-loaded
whip) at both stations, with one of the
stations located inside the house and
the other in a car as a mobile unit.
Our distance of operation was just
short of one mile, We then installed a
quarter-wave ground-plane antenna,
Heath’s Model CBS-1, on top of the
house about twelve feet below the max-
imum permitted height. The utility an-
tenna was still being used on our mo-
bile unit. We were then able to extend
our coverage to approximately two
miles.

Our next attempt was made with a
standard quarter-wave 27-mc. whip on
the mobile unit., Our coverage was
again extended, this time to just over
three miles. We were backed up
against the Long Island Sound at this

(Continued on page 111)

>

Complete schematic diagram of Heath’s CB-1
Citizens Band transceiver for Class D use.
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Over 160 pieces of gear have been restored in last 2 years
and display set up in cooperation with local parts dealers.

HERE is perhaps no more nostalgic
Tgroup of “Old Timers” in the world

than the early day amateur and pro-
fessional “wireless” operators. Fond
memories of the flashing, crackling
sparks, the smell of ozone, the breath-
less searching for a more sensitive spot
on a tiny mineral crystal, brings a lump
to the throat of the real “wireless”
pioneer. ‘“Wireless”” was romance; pa-
tient hand-filing of nickel and silver to
blend within a glass tube and form a
‘‘coherer” detector; laborious winding
of hundreds of turns of wire on a card-
board tube to form a “tuner”; melting
paraffin on the kitchen range to pour
in half a cigar box stacked with alter-
nate sheets of tinfoil and paper to
create a ‘‘condenser”! And the thrill

. the ecstasy of holding one's breath
to catch every faint dot from a power-
ful station some fifteen miles distant
with this erude, inefficient but service-
able, home-made apparatus from days
gone by!

Those days, alas, are forever past.
“Radio” has replaced ‘“wireless” . . .
inert, unimaginative metal-encased
vacuum tubes have taken the place of
the brightly glowing incandescence of
the early deForest “audion” bulbs

which, in their turn, pushed the crystal
detector in the background. Relatively
small glass-enclosed electron tubes and
even the tiny transistor are receiving
excellent signals around the world
from transmitters occupying no more
space than a conventional shoe box or,
at most, an orange crate!

Just as amateur radio today is a far
cry from amateur “wireless” of the
past, commercial applications of com-
munication without wires has also un-
dergone a complete transformation. No
longer is a shipboard operator faced
with the necessity for ‘“‘tearing the
works” from a huge, coffin-like open
core transformer to find and repair the
flash-over in the 20,000-volt secondary;
no more does he patiently file the
points of a rotary spark gap nor does
he have to clean the surfaces of the
quenched type.

Such thoughts as these constantly
flick through the minds of the real
“Old Timers.” I am no more immune
than other pioneer ‘wireless” opera-
tors. Could we possibly bring back a
semblance of the ‘“good old days"?
This started a train of thought. I well
knew that a goodly numbher of old-time
amateur and professional operators

Some pioneer commercial wireless receivers restored to original appearance and

operating condition by author.

(Top) Canadian Marconi Co. marine receiver with
carborundum crystal detector, widely used in Canadian vessels around 1910.

{Left)

A popular receiver of the Marconi Wireless Telegraph Co. of America. Equipped
with a “Cerusite” crystal detector, this type 106-D receiver was standard equipment

on many vessels of the American merchant marine from about 1914 to 1917,

(Right)

The famous Navy type SE-1420, the first U, S. Naval receiver to be produced with an
integral audion or vacuum tube. This was produced during World War 1 and found
wide usage in the Naval service and on commercial vessels during and aiter the war.

wwWw americanradiohistorv.com

had been collecting what they could in
the way of early day “wireless"” equip-
ment and had set up their own private
“museums” where they could drool by
the hour and occasionally proudly dis-
play their pioneer collections to sympa-
thetic visitors. Ed Raser, W2ZI in
Trenton, N. J. and Vance Phillips,
W6GH of Santa Barbara, Calif., are
outstanding examples of collectors of
old “wireless” gear and both have im-
pressive displays. Why could not I also
begin to gather what I could from
whatever sources available ?

The “kick-off” came when a local
radio club presented me, as the then
Chairman of the Pacific Northwest
Chapter of the Veteran Wireless Op-
erator's Association, with a Navy type
SE-1420 receiver of World War I vin-
tage. A marvelous receiver for the
times, it represented the foremost sci-
entific advances and out-performed
any previous receivers devetoped by
any nation. Its immediate predecessor,
the SE-143, was every bit as good but
did not incorporate an “audion” detec-
tor. The Navy Department, although
having had a number of experimental
installations of deForest's little “hair
pin in a pickle bottle” for several years,
was still somewhat skeptical of the
superiority of the audion over more
conventional methods of detection.
Early day "audions” were gassy and
erratic, required critical adjustment of
both plate and filament voltages, and
were frequently burned out by care-
less operation. Operators were unfa-
miliar with the new device and many
had only mediocre success. Rather than
bother with the relatively intricate ad-
justment procedures, many took the
“easy” way and reverted to the mineral
crystal detector.

With continued improvement in the
‘‘audion” bulbs themselves by a number
of prominent licensees under deForest’s
patents, many of the drawbacks were
eliminated. Better exhaustion of the
envelope, stabilization of the elements,
and elimination of necessity for critical
voltage adjustments, went a long way
to popularize deForest’s *“Aladdin’s
Lamp.” With the development by the
Bell Telephone Laborutories and West-
ern Electric of the oxide-coated fila-
ment and the consequent introduction
of the “VT-1" and “VT-2" types of
tubes, “audion” detection became even
simpler from an operating standpoint
than the time-tried crystal method and
was manifold more eflicient. The SE-

ELECTRONICS WORLD
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The first commercially produced radioctelephone and telegraph
transmitter and receiver unit made on a production basis was the
Western Electric CW-936. The unit was installed on sub-chasers
of the Navy in World War I and its use was rapidly extended
to other Navy ships. Oxide-filament VT-2 vacuum tubes were em-
ployed for the transmitter and the smaller VT-1’s for the receiver.

143 receiver, while not *audion”
equipped integrally, did make provision
for both an external “audion box" and
an external crystal detector. A “tickler
coil"” was also incorporated in the de-
sign so that full advantage could be
taken of the regenerative and oscillat-
ing properties of the audion. The com-
bination of the SE-143 receiver and its
associated type SE-1071 “Audion Con-
trol Box” proved so successful that the
SE-143 receiver was re-designed to in-
corporate the “audion” integrally and,
with a few additional refinements, be-
came the SE-1420.

The SE-1420 receiver presented to
me was in horrible shape electrically,
mechanically, and in general over-all
appearance. The whole thing had pos-
sibilities but I could foresee the many
hours it would take to restore it. Was
it worth it? I decided that it was.

The internal assembly appeared to
present less of a problem than the
cabinet and front panel. As a “feeler”
I started there. Every soldered joint
was unsoldered, surplus solder removed
with a discarded toothbrush, and the
joints re-soldered with resin-core sol-
der. Broken connections were repaired
and a few frayed wires replaced. The
connecting links and other mechanical
contrivances were removed and put on
a buffing wheel, using medium-grade
Jjeweler's rouge as a polishing medium.
Coils and similar parts were carefully
cleaned with a stiff bristle brush and
re-lacquered. The inner surface of the
panel was cleaned with an automotive
lacquer cleaner and wiped with a light-
ly oiled cloth. The result was a feast
for the eye! Internally, I had the good
old SE-1420 looking as good or better
than when it left the factory!

Next, the front surface of the panel.

November, 1959

right-hand coil.

Alcohol, lacquer thinner, white gaso-
line, and several cleaning fluids made
discouragingly little impression on the
panel scum. As a last resort, painter's
thinner (plain old turpentine) proved
the answer. The scum came loose like
frosting on a cake! Not bad. Next, a
good grade of automotive chrome
cleaner, using the reliable old standby,
the discarded toothbrush, for an appli-
cator, worked wonders on the switch
points, binding posts, dials, and other
metal parts. Once more the panel was
washed with turpentine which removed
the residue from the chrome cleaner.
All front panel bright work was then
given a high gloss polish using the
medium jeweler’s rouge and a lamb's
wool buffing wheel chucked in a
gquarter-inch electric drill. The final
touch was a thin coat of liquid furni-
ture polish on the Bakelite panel itself,
well burnished with the lamb's wool
wheel.

And now, the cabinet. Paint remov-
ers of various kinds were common in
the local hardware store. A little dis-
cussion with an intelligent clerk and
I came home with a “can of magic.” I
mean that; all I did was brush it on
generously, let it set for an hour or so
and wipe off the residue with a damp
cloth! Presto! I saw mahogany!
Spotty of course, with some varnish
clinging here and there, but a fine
grade of sandpaper on a disc fitted in
the electric drill chuck and I was down
to bare wood with a beautitful grain.
No filler was required as the original
stain and varnish had filled the pores.
Two coats of water white clear lacquer
and I had “a thing of beauty.”

The final step was an actual receiv-
ing test. The crystal detector was con-
nected to the marked posts as well as a

www.americanradiohistorv.com

Internal view of the early Canadian shipboard receiver.
wood was used for coil forms., brackets, and supports.
rubber was used for the panel and for curved protecior over
Since wvariable tuning capacitors had not as
yvet come into very wide usage at that time. tapped variometers,
loading coils. and coupling coils were used to vary the tuning.
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a pair of headphones, an antenna, and
ground. Mechanical moving parts, such
as internal coupling links, switch le-
vers, etc., all worked smoothly (I had
previously given them a treatment of
“clock 0il” with a small artists' brush).
Setting the dials and switches to the
approximate frequency or a local
broadcast station, I connected a dry
cell to the test buzzer battery ter-
minals, pushed the “test” button which
actuated the buzzer, and went back
many years to the thrill of hunting for
a sensitive spot on the crystal. And
.. .1 found one! Manipulating the
dials slightly, I heard faint music; a
bit more twiddling and I was listening
to voice and music of superb quality

. not loud, but very plainly audible.
The crystal detector and tuning com-
ponent portions worked. All that re-
mained was the “audion.” The original
“VT-1" vacuum tube was still in the
socket; whether good or bad was any-
one’'s guess. Hooking a few old dry
cells to the filament terminals, I turned
up the rheostat. No soap; the tube re-
mained cold and dark.

My collection of old tubes contained
a couple of VT-1's and a VT-2; what
shape they were in I had no idea but
digging them out of their nest I found
one of the VT-1's with a continuous
filament and it glowed (dully, as they
did with their oxide-coated filaments).
Now for a plate battery. I was stumped
there until it occurred to me to take
45 volts from the power plug on my
little amateur transmitter. Connect-
ing this, I donned the headphones,
turned up the filament rheostat, and
wiggled the ‘“tickler” knob. Nothing;
absolutely nothing! Fiddle as I did,
brought no change. I ran a continuity
check through the binding posts from
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U. S. Navy type SE-143 receiver introduced early in World War [. The gudion or
vacuum-ube detector was contained with its controls in the separate cabinet at the

right.

A silicon-antimony crystal detector (on top of main cabinet} was provided

in case the audion proved unreliable. Although the agudion was incorporated as an
integral part of the later type SE-1420 receiver, provision for crystal detection
appeared in the SE-1420 as well since there were many who were skeptical of the tube.

the front panel . . . whoops, an open
somewhere in the plate circuit. Noth-
ing for it but to remove the umty-teen
screws from the panel and pull it out
of the cabinet. A point-to-point check
revealed an error. In re-soldering the
internal connections I had inadvertent-
ly reversed the positive and negative
plate leads. Correcting this, I tried
again; still nothing.

It occurred to me that mere rever-
sal of terminal connections would most
certainly not indicate an ‘‘open” on the
ohmmeter; must be an actual open cir-
cuit somewhere. There was; right at
the plate terminal of the tube socket; I
had apparently overlooked that in re-
soldering. Easily fixed and back under
the headphones. Oh, brother! The soft,
gentle “hiss” as I turned the regenera-
tion control up into the oscillating
range. The local broadcast station (I
had not changed the tuning settings
since changing from c¢rystal to audion)
was many times louder, accompanied
by the whistle of his carrier while my
tube was oscillating. Backing down on
the regeneration control brought him
in full and clear without a trace of
the carrier.

I tuned around . . . all through the
broad range of the receiver (250 to 8000
meters) . . . "frequency” then was an
awesome word used only by scien-
tists! I heard many signals both
modulated and pure c.w.; several
broadcast stations, ships at sea, tone
modulated telegraph stations, marine
and airway beacons. I had it made! A
dignified, professional receiver operat-
ing most excellently and presenting an
appearance equal to its debut from the
production line!

It was fascinating work; slow, tire-
some, and hard, but the great sense of
satisfaction which comes from accom-
plishment, far overrode the effort ex-
pended. I was enthusiastic for “more.”
Where to acquire other “antiques” like
this? Inquiry among local hams
brought many pieces of early amateur
equipment, both receiving and trans-
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mitting. I went to work on these with
equally satisfying results. An amateur
friend on a trip to Canada ran across a
1910 Canadian Marconi Company ship-
board receiver in a farmer’s barn! A
couple of “fins” changed hands and a
few days later he delivered it to me
. a real prize!

A “strike” equal to that in the Yukon
in '98, to my notion, turned up when
the owner of the Washington Radio &
Television School in Seattle gave me
the key to his basement storeroom and
invited me to . . . get a shovel and
clean it out!' What a find! The pres-
ent school is one which had its incep-
tion in 1914 when the Marconi Wireless
Telegraph Company of America es-
tablished training schools strategically
located throughout the country to re-
lieve the shortage of trained wireless
operators, Practically all of the orig-
inal Marconi equipment plus some
later, but now obsolete, apparatus had
been gathering dust for lo, these many
moons in a dark storeroom in the base-
ment of the Seattle YMCA where the
training school has always been lo-
cated!

Two Navy SE-143 receivers, a Mar-
coni Type 106-D receiver, Federal Tele-
graph Company *“‘tone changer,” World
War I Navy frequency meter, a Kolster
“Decremeter,”” and myriads of more
minor ‘rarities” over which I simply
gloated! I took them all! My base-
ment shop and my outdoor shack were
literally bulging with these ‘“wireless
ghosts of the past,” and more Kkept
coming in from various sources! I had
to establish a routine. As I acquired
equipment, I stored it in the outdoor
shack, bringing it to the basement shop
a piece at a time to work on. Fine, but
the problem went further; after com-
pletion, what?

Space was not a particular problem
but why should I keep these mementos
of bygone days for my own pleasure
and entertainment and that of the
relatively few Old Timers who were
my particular cronies? Why not place

www americanradiohistorv. com

them where all of the hams and profes-
sional operators in my local area could
also enjoy them?

In discussing this with other en-
thusiastic “wireless’” pioneers, the sug-
gestion was made that perhaps one of
the local electronic supply stores would
be sufficiently interested to donate dis-
play space. Following this thought, I
approached the proprietor of one of the
leading establishments of this type in
Seattle. He was enthusiastic and of-
fered to supply not only the space but
a large, double showcase, fitted with
locked doors in which to set up such a
display. The next thought was to “di-
vorce” such an exhibit from personal-
ities; make it a group-sponsored dis-
play, rather than that of a private in-
dividual. The Northwest Chapter of
the Quarter Century Wireless Associa-
tion was contacted; they enthusiasti-
cally agreed to officially sponsor the
amateur equipment portion of such an
exhibit. Local members of the Vet-
eran Wireless Operator’s Association
were most agreeable to acting as spon-
sors for the commercial equipment so
displayed. I agreed to act as “curator”
for both organizations and to take care
of the few minor details involved. We
were off!

It has been just about 2 years since
the spark was struck. The Seattle dis-
play remained in place for an entire
year and was viewed by many hun-
dreds of amateur and professional
operators not only with local addresses
but the register shows visitors from
nearly every state in the Union and a
number of foreign countries! Not only
operators but many laymen . . . "the
man on the street,” visited and enjoyed
the display. The equipment carried
sufficient explanatory information on
neatly typed cards so that an apprecia-
tion of what “wireless” was, was con-
veyed to the non-technical visitor as
well as to members of the commercial
operating profession and the radio
amateur fraternity. The Seattle store
reluctantly gave up the display because
they needed the space and the exhibit
was then moved to a similar store in
Spokane, Wash.,, for an indefinite
“run.”

Equipment continued to be loaned or
donated; every bit of it was restored
and put in working condition. The
Spokane exhibit, although but a few
months old at this writing, already
occupies two whole show cases and the
overflow apparatus was sufficient to
permit the establishment of similar
“museums” in Tacoma, Wash, and
Portland, Ore. where the electronic
distributors have also enthusiastically
cooperated.

It is fun! For you Old Timers with
nostalgia for the “‘good old days” you'll
get an immense amount of satisfaction
and pleasure from establishing such a
program. At the same time you are
giving the current generation of hams
as well as professional operators a
chance to gain a much more intelligent
idea of the birth, development, and
growth of their hobby and/or profes-
sion. —30—
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Some low-Power (left) and multi-watt (be-
low) transistors, shown about full size.

Transistor and Diode Substitutions

What to look out for when you want to substitute one
By E. 6. LOUIS/ transistor for another in some construction project.

HE average hobbyist or technician
Tshould have little or no difficulty

modifying typical construction proj-
ects to use substitute transistor and
diode types if he has a fair understand-
ing of eircuit operation and either owns
or can borrow such basic test gear as
a multitester, signal generator, tran-
sistor tester, etc.

Transistors

If only general characteristics are
considered, all currently available tran-
sistors can be grouped into a few gen-
eral classes: low-power audio types,
high-power audio units, low-power r.f.
types, and special-purpose units. The
latter group includes not only special
transistors such as tetrodes and sur-
face-barrier units but related semicon-
ductor devices with transistor-like
characteristics, such as the Unijunc-
tion transistor, the Thyristor, and the
controlled rectifier. Popular “experi-
menter’s transistor” types included in
the first three categories are listed in
Table 1.

Within any of these basic classes,
individual transistors may have either
n-p-n or p-n-p characteristics and may
be manufactured by any of a variety
of methods. Detailed electrical speci-
fications and maximum ratings may
vary considerably from one unit to an-
other, depending on type number and
intended application.

Thus, in the low-power audio group
we may find high- and low-gain units,
low-noise transistors, high-voltage
types, units made with either germa-
nium or silicon, grown or alloy junction
types, etc. In Table 1, the p-n-p and
n-p-n types are listed separately but, in
practice, all low-power audio units may
be considered as a single class.

In general, any transistor within a
general class may be substituted for
any other transistor type within that
class providing: (a) maximum ratings
are not exceeded, (b) circuit param-
eters, bias, and load values, are ad-
justed for optimum performance, and
(c) the circuit can tolerate minor vari-
ations in the characteristics required.

Let’s consider a few specific ex-
amples.

If you have a circuit calling for, say,
a CK722, a type 2N107 or 2N34 will
probably work in the same circuit if
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bias values are re-adjusted. Or if the
diagram calls for a 2N307, you should
be able to use a 2N554 in the same
circuit.

As far as circuit operation is con-
cerned, re-adjusting bias and load
values for optimum performance gen-
erally will be enough to insure accept-
able operation. There are, however,
exceptions to this rule. For example,
if the diagram calls for a high-gain
audio transistor and a low-gain unit is
substituted, the circuit may still work
but may not have enough “hop.” Simi-
larly, if a preamp or hearing-aid dia-
gram calls for a low-noise transistor, a
general-purpose unit may “work” satis-
factorily, but the background noise
level may be unacceptable.

At this point, we can state another
general rule: transistors in different
general classes are not interchange-
able. Thus, a multi-watt power tran-
sistor, such as the 2N235, cannot be
used as a substitute for, say, a 2N229.

Neither of these two general rules
applies to the “special-purpose” class
and, as might be expected, there are
a few exceptions. For example, an r.f.
transistor, such as the CK768, often
can be used in an audio circuit. Simi-
larly, due to their broad tolerances, it
is quite common to find that an indi-
vidual “audio” transistor will work in
r.f. applications.

This leads to the statement of an-
other ‘‘general rule”: transistors with
“superior’” characteristics or higher
maximum ratings may be substituted
for other types—other specifications
being the same. For example, in a given
r.f. amplifier circuit, a transistor with
a 5 mec. cut-off should work just as well
(perhaps better) as a type having a 3
mec. cut-off, other specifications remain-
ing the same. Similarly, a power tran-
sistor with a maximum rating of, say,
50 volts {(collector-to-emitter) will
serve as a satisfactory substitute for
a unit with a maximum rating of, say,
24 volts—but not vice versa.

Specifications

As far as selecting a substitute unit
for use in a construction project is con-
cerned, a transistor’s most important
electrical specifications are: (ea) kind,
i.e., triode, tetrode, etc.; (b) basic type,
that is, n-p-n or p-n-p; (c¢) saturation
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EMITTER
{E)

(3]

(or leakage) current; (d) maximum
ratings; (e) gain (beta); and, in the
case of r.f. or high-speed switching
applications, (f) its cut-off frequency.
If these basic specifications can be
matched between two units (of differ-
ent type number), there is a good
chance that the units are directly in-
terchangeahle (except for lead connec-
tions) in most experimental circuits.

In a few instances, other specifica-
tions may become important. In a high-
gain audio circuit, for example, low-
noise units may be mandatory. In
critical r.f. circuits, interelectrode ca-
pacities may have to he matched for
optimum performance.

Often, transistors with different type
numbers will be almost identical ex-

BASE
EMITTER [{:H

COLLECTOR
{9}

Fig. 1. Symbols for
EMITTER semiconductor devices.
(€1 {A} “p-n-p” triode

transistor, (B} ‘n-p-n”
triode, (C} “p-n.p” tet
rode—"n-p-n” is simi-
lar, with reversed ar-
row, (D} Unijunction
transister, (E} diode.-

2ND BASE
(82)

[{]]

CK722 transistors, you may find two
or three that have a higher gain than
that specified for its ‘high-gain”
brother, the CK721. By the same token,
you may encounter an ‘‘audio type"
with a higher rf. cut-off frequency
than a typical “r.f.” unit.
Occasionally, a schematic diagram
will specify a type number that is not
readily available and for which elec-
trical specifications are as hard to de-
termine as the transistor itself is to
locate. Here, the schematic symbol
representing the transistor, the circuit
arrangement, and other component
values {such as transformer imped-
ances and bias resistor values) will
provide a good clue to the “unknown”
transistor's specifications and allow the

ExaCT OUTLINES VARY WITH TYPE

-
. RED
E C DoT
E c Elllc
B8
2] LEADS IN TRIANGULAR E ¢ E €
8 LEADS IN CIRCULAR PAYTERN B B
PATTERN LEADS ARE
EVENLY SPACED NQTE: WIDER SPACING

€ &
AN

187 RED DOT OR RED LINE
ON CASE OR LEAD

(A} ({:H]

4
z c RED
£ mom

EBC EB C

) (0} (€}

NOTE: NOT TO SCALE

Fig. 2. Electrode lead connections for common low-power and r.f. triode iransistors,

cept for one specification. Where this
is the case, the “better” transistor is
generally a satisfactory replacement
for the other. For example, the CK721
is basically a high-gain version of the
CK722. The 2N256 is identical to the
2N255 except for maximum voltage
rating.

A certain amount of leeway must be
allowed in making a choice on speci-
fications alone. Remember that tran-
sistors are manufactured to rather
broad tolerances. A manufacturer’s
specification may indicate only a mean
or average value. Thus, in checking
through a random assortment of, say,
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Fig. 3, Not all four.
lead transistors dre
tetrodes. AR triode
drift r.1 iransisior,
such as the 2N247,
uses the arrangement
at (R). Typical tetrode
lead connections are
shown at (B) and (C). bais
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experimenter to select a suitable re-
placement.

The basic schematic symbols used to
represent transistors and related semi-
conductor devices are given in Fig. 1.
The p-n-p and n-p-n triode symbols are
shown in Figs. 1A and 1B respectively,
a p-n-p junction tetrode symbol in Fig.
1C. and the Unijunction transistor sym-
bol in Fig. 1D. A common diode symbol
(Fig. 1E) is included for comparison.

Now, suppose you are planning to
build a broadcast-band superhet re-
ceiver. You can identify all transistors
except the one used as an i.f. amplifier.
How do you pick a suitable type?

If the symbol shown in Fig. 1B is
used, you know that an n-p-n unit is
needed. Further, since the transistor
used is an i.f. amplifier, you know that
its cut-off frequency must be well
above the receiver’'s i.f. (455 kc., for
example). Chances are a unit with a
3 to 5 me. cut-off would be used. If the
receiver has two i.f. stages, a moderate-
gain transistor may be used in each
stage; if a single i.f. stage is employed,
probably a high-gain type would be
used. Finally, take a look at the re-
ceiver's power supply. If a 6-volt bat-
tery is called for, the transistor should
have a maximum (emitter-collector)
voltage rating of at least 12 volts.

By referring to the condensed speci-
fication charts supplied by semiconduc-
tor manufacturers {or found in the
catalogues issued by the larger mail-
order parts distributors), you should
have no difficulty selecting a transistor
which will meet these basic require-
ments.

A similar technique can be employed
in selecting transistors used in other
stages of a receiver, amplifier, preamp,
hearing aid, or test instrument.

Lead Connections

Unfortunately, semiconductor manu-
facturers have not as yet adopted an
industry-wide standard covering the
physical shape and basing arrangement
to be used in making transistors. Two
basic ‘‘standards” are in use—oOne
proposed by JETEC and the other
suggested by EIA. However, not all
manufacturers adhere to either of
these “standards.” Most have at least
one “standard” of their own, although
they may produce several type num-
bers matching either JETEC or EIA
standards.

The experimenter wishing to use a

5

£
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replacement (substitute) transisior
type is often faced with a real problem
involving the mechanical installation of
different unit, especially if the equip-
ment is wired to use a transistor socket
or if he is unable to obtain basing in-
formation for his substitute unit.

If a transistor socket is used, it may
be possible to reposition the transistor’s
leads to fit into the proper socket holes,
using a pair of “jeweler's” long-nose
pliers. Care must be exercised not to
short the leads nor to bend the leads
too close to the transistor body since
they may break off.

Where repositioning of leads is im-
possible, the transistor may be perma-
nently scldered into the circuit. Use as
long leads as practical and complete
the soldering operation quickly. Use a
clean, hot, well-tinned iron. Hold the
lead being soldered with a pair of long-
nose pliers since this serves as a heat
sink to conduct heat away from the
transistor itself.

spacing between leads may be used.

Four-terminal transistors may be
encountered from time to time. While
many of these are tetrodes (see Fig.
1C), some may be triodes with an in-
ternal shield. The basing arrange-
ments used for both triode and tetrode
4-terminal transistors are shown in
Fig. 3. Note that the lead arrangement
for a 4-terminal triode, Fig. 3A, and for
a tetrode, Fig. 3B, may be identical. To
identify the type of transistor used,
refer to the schematic diagram or to
the unit’s type number. A “2” prefix is
used to identify triodes, for example,
2N107, 2N247, etc. A 3" prefix identi-
fies tetrodes, for example, 3N24, 3N30,
etc.

Multi-watt power transistors, like
low-power units, may be made in any
of a variety of physical shapes and
sizes and with various lead arrange-
ments. These units may be identified
by: (a) their larger physical size; (b)
their mechanical design, usually such

BASIC TYPE TYPE NUMBER MANUFACTURER | REMARKS
' CK722 | Raytheon
- - c"]zl—‘_ _,-_ Raytheon :l Higher gain unit
~ GTa22 _l General Trunslulor -
2N222 Gonorul Trunslﬂor
“"P(‘;:;;)A“d“  2N107 | General Electric -
B N | Sylvania - —
R85 Texas Instruments B
R-86 -_ _ _ Texas lnslrumcnu K T -
- RM | Texas Instruments | B B
2N35 _] Sylvanla
T ~ Sylvanla I
LowPowerfudle | ™ "Gr229 | General Tramsistr | ;
R-67 - 'l'_oxul lnlhjumonls .
|'— R-68 Texas Instruments Higher gain unit
_ C!’ISG __RGY theon - p-n-p
( aN170 | General Electrc “opn
RF.LF. Units Nz Sylvania “npn
RO-1 " Philco "|30 me. Surtace Barrier
2N255 i CBS Electronics |
mql:-l;]"" ‘)’n’“ _ aN2se | CBS Electronics | 12.volt version
Mul:-w:: :ud.lo J— - 2N, e B ylvanic - —|-
2N554 Motorola |

Table 1. A listing of some of the popular transistors used by experimenters.

Although the physical shape and size
of transistors will vary considerably
from one manufacturer to another,
most adhere to several common basing
arrangements. As far as low-power
audio and r.f. transistors are concerned,
nearly every unit will use one of the
five basing arrangements shown in Fig.
2, With this diagram as a guide, you
should have no difficulty identifying the
emitter, collector, and base connections
of the transistors you use. The JETEC
“standard” basing arrangement is
shown in Fig. 2A while the EIA basing
is shown in Fig. 2E.

When using this basing guide, re-
member that the physical arrangement
of the leads is important, not their
actual spacing. For example, the ar-
rangements shown in B, C, and D may
be used for both “normal” sized tran-
sistors, where lead spacing may be
moderate, and for subminiature “hear-
ing-aid’"* types, where extremely close
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that they can be mounted directly to a
metal plate or chassis; and (¢) their
electrical construction—in most cases
the unit's collector i8 connected directly
to its outer metal case.

The most common power-transistor
basing arrangements are shown in Fig.
4. In the case of units employing the
designs of Figs. 4B and 4C, an electri-
cal connection to the collector is ob-
tained by attaching a lead to the tran-
sistor's case.

Special Techniques

In the case of vacuum tubes, it is not
uncommon to find two or more types
that are fully interchangeable, that is,
the alternate types can be plugged into
the same socket and, in most cases, cir-
cuit performance remains unchanged
without any need for modification
of component values, voltages, or re-
adjustment of trimmers or similar
componhents.

Where transistors are concerned,
however, this seldom happens. While
any of a large number of transistors
may “work” in a given circuit, there is
generally some small change in per-
formance and, often, a re-adjustment
of bias voltages or circuit component
values may be necessary to obtain op-
timum performance.

If low-cost transistors are used—
units which are manufactured to rath-
er broad tolerances—it may be found
that even transistors of the same type
number are not fully interchangeable.
In some cases, circuit values must be
tailored for best performance with the
individual transistor used.

When choosing a substitute transis-
tor, then, first try to pick a unit of the
same general class (low-power audio,
for example) with the same electrical
characteristics (p-n-p or #n-p-n) and
with specifications as close as possible
to those of the unit you wish to replace.
Pay particular attention to leakage
current, gain, cut-off frequency, and
maximum ratings.

If you are unable to find a substitute
meeting these requirements, pick a unit

Fig. 4. Electrode lead connections for popular multi-watt transistors. In
all of these, the ccllector is internally connected to the unit's metal case.
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Fig. 5. Typical two-stage amplifiers with “p-n.p’

which differs from the original in some
minor specification-—a 2N256 as a sub-
stitute for a 2N255, for example.

Sonietimes you may have a choice of
a number of different transistors.
Where this is the case, you can often
pick “duplicate’ units by using an in-
expensive transistor tester to select
two or more units having identical
leakage and gain characteristics. Such
a technique is valuable, too. for select-
ing matched pairs of transistors for use
in class B push-pull amplifier circuits.

Where circumstances preclude vour
choosing a substitute transistor of the
same electrical type (p-n-p or n-p-u),
vou can often substitute units of the
opposite type, provided other specifica-
tions (gain, leakage, etc.) are similar.
The proper technique is illustrated in
Fig. 5.

A two-stage resistance-coupled am-
plifier using cascaded p-n-p transistors
in the common-emitter configuration is
shown in Fig. 5A. Appropriate n-p-n
transistors with similar electrical spe-
cifications may he used in this circuit
if (a) the power-supply polarity is re-
versed, B:; (b) the polarity of electro-
lytic capacitors is reversed, €y, C:, and
C:. The same circuit modified for n-p-n
units, is shown in Fig. 5B. Note that
the connections to battery B, and to
capacitors C,, C», and C; have been re-
versed. In practice, any polarized com-
ponent {such as diodes or polarized
relays) would have to have its connec-
tions reversed when changing from one
transistor type to another.

Once a substitute transistor has been
installed, circuit performance and gen-
eral operation should be checked. In
some cases, any change in performance
will be so small as to hardly justify
modification of component values or
bias voltages. In most cases, however,
some modification of the circuit itself
may be required to restore optimum
circuit performance.

Where r.f. circuits are involved, for
example, complete re-alignment may
be indicated. Neutralization adjust-
ments, if provided, should be checked.
Generally, a re-adjustment of base bias
voltages will be needed. Refer to Fig. 6.

If the biasing arrangement shown in
Fig. 6A is employed, base bias current

&8

.

and ‘‘n-p-n”’ transistors.

may be re-adjusted by changing the
value of R,. If the biasing arrangement
shown in Fig. 6B is used, base bias may
be changed by wvarying the ratio of
voltage divider R,-R.. In either case, a
resistance substitution box is handy
for determining final component values.

Irrespective of the method used. final
bias resistance values should be deter-
mined experimentally for optimum cir-
cuit performance rather than by at-
tempting to meet arbitrary bias cur-
rent or voltage figures. In this way you
can compensate, to a large extent, for
both gain and leakage differences be-
tween the substitute transistor and the
original unit.

If the substitute transistor has much
higher gain than the original unit, the

Fig. 6. Transistor biasing arrangements are
shown at (A) and {B). The unbypassed re-
sistor in emitter circuit (C) reduces gain.
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Note changes in d.c. polarities and polarized components.

circuit may become unstable and may
develop a tendency to oscillate. Often,
any tendency towards instability will
be corrected when you adjust bias cur-
rents. However, in stubborn cases, an
unbypassed emitter resistor may be
added to the circuit. This will intro-
duce degenerative feedback, reducing
stage gain and improving over-all
stability.

Referring to Fig. 6C, unbypassed
emitter resistor K. has been added to
a common-emitter single-ended ampli-
fier. In circuits using low-power tran-
sistors. B. may have a value between
100 and 2000 ohms. Where power tran-
sistors are used, R: may have a value
between .5 and 10 ohms.

Diodes

In most experimental construction
projects, diode characteristics are not
too critical hence semiconductor diode
substitutions are relatively easy to
make.

Where a diode is used as a power
rectifier, simply choose a replacement
with peak voltage and current ratings
at least equal to those of the original
unit. Higher ratings may be used; for
example, a 75 ma. selenium rectifier
may be used as a replacement for a
60 ma. unit of the same voltage rating.

If a small diode is used as a detector
or limiter, any diode with similar char-
acteristics will generally work as well
without any circuit modification. For
most applications in receivers and in-
struments. general-purpose types, such
as the 1N34A or CK705, may be used
almost universally.

Qccasionally, a diode may be used as
a mixer or modulator in u.h.f. circuits.
Here, any similar type designed for
this general application will serve as
well. The 1N82 is a popular u.h.f. mix-
er, for example. In some instances, a
slight re-adjustment of r.f. circuit
trimmers may be needed when a sub-
stitute diode is installed.

Finally, if a diode is used in a criti-
cal special-purpose application, as a
zener diode or in test instrument cir-
cuits, for example, it is best to stick
to exact replacements. If a substitute
is mandatory, pick a unit with identical
clectrical characteristics. —50—
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By ED BUKSTEIN
Northwestern TV and Electronics Institute

cornerstone date expressed in Ro-

man numerals is immediately im-
pressed by the clumsiness of this form
of notation. The confusion becomes
even greater when one accustomed to
our decimal system considers that, al-
though V represents 5 and II repre-
sents 2, VII does not represent 52. Try
a simple calculation, like multiplying
XXV times IV (without converting to
familiar decimal digits), and the short-
comings of the Roman system will be
even more obvious. It is apparent then
that the ease with which a given cal-
culation can be performed is deter-
mined, to a large extent, by the number
system used.

The choice of number system is par-
ticularly important in the eclectronic
computer beeause it determines the de-
gree of complexity of the circuits re-
quired to store the numbers and to per-
form the calculations. It is for this
reason that the binary number system
and its modifications are used exten-
sively in computer practice.

Since the decimal system, based on
tens, hundreds, thousands, and so on,
is the one by which we count, we tend
to take it for granted that it is the only
possible "natural” system. As a matter
of fact, it is purely arbitrary, and other
systems have actually been used in
various parts of the world at certain
points in history. We have already
become familiar with the binary sys-
tem, because it is a convenient one to
use in connection with prevalent elec-
tronic counting circuits. However,
other systems for counting are also
used, and familiarity with them there-

ANYONE who attempts to read a
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Various counting and letter-coding methods that are
convenient with electronic computing equipment.

fore is well worth a little study.

One of the characteristic features of
a number system is its radix, or “fun-
damental” quantity. which may be de-
fined as the number of permissible
symbols used in the system. The fa-
miliar ten-symbol or decimal number
system has a radix of ten, because
quantities_ are specified by combina-
tions of ten permissible symbols: 0, 1,
2,3,4,5 6,7 8 and 9. A number sys-
tem based on the 26 letters of the al-
phabet (aaa, aab, aac, aad, ctc.) would
be a system of radix 26.

An automobile mileage indicator il-
lustrates an important characteristic
of orderly number systems. Each num-
bered wheel in the mileage indicator
advances through all permissible sym-
bols up to 9 and then returns to 0. At
this time, the numbered wheel in the
next position to the left advances to its
next permissible symbol. In a number
system based on the letters of the al-
phabet, a¢az would therefore be fol-
lowed by aba, and bzz would be fol-
lowed by caa, which would be followed
by cab.

As shown in Fig. 1A, the positional
values of the decimal number system
are ones, tens, hundreds, thousands,
and so on. To specify a given quantity,
the proper symbols must therefore be
written down in the proper order. The
number 3749, for example, differs from
the number 3479 because the symbols
are written in a different order. This
idea of positional values, although it
now seems obvious and elementary,
represents one of the giant steps in
the development of mathematics. The
number 3749 is actually an abbrevia-

WwWWwW americanradiohietorvy com

tion meaning 3 thousands, 7 hundreds,
4 tens, and 9 ones. This also may be
expressed in powers of ten (since ten is
the radix of our system). as follows:
3 X100+ 7 X 10" + 4 X 10" + 9 X 10

The Octal System

As the name implies, the octal num-
ber system has a radix of eight because
it has only eight permissible symbols:
0,1, 2 3, 4.5 6. and 7. The symbols
8 and 9 are not used in this system, as
shown by the following examples of
octal numbers: 1347, 256, 714423, and
20435, As in other orderly number
systems, counting progresses according
to the following rule: When all of the
permissible symbols have appeared in
one position, the first permissible sym-
bol again appeuars in this position, and
the next position f(to the left) advances
to its next permissible symbol.

This can be visualized by imagining
a mileage indicator in which each of
the numbered wheels carries the sym-
bols 0.1, 2, 3, 4, 5, 6, and 7. When a
given wheel has advanced through all
of the permissible symbols up to 7, it
returns to 0 and the wheel to its left
advances. Such an indicator would
show mileage expressed as an octal
number.

Since, as indicated in Fig. 1B, the
positions of an octal number represent
ones, eights, sixty-fours, etc., octal
number 125 actually means 1 sixty-
four, 2 eights, and 5 ones. This may be
expressed in powers of eight (since
eight is the radix) as: 1 X 8 +2 X 8 +
5 X 8. The decimal system equivalent
of octal number 125 can be determined
by evaluating the above expression:
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Fig. 1. Positional values of decimal. oc-

tal. trinary. and binary number sysiems.
Values are successive powers of the radix
of each system. See text for details.
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Fig. 2. Binary numbers can be stored in (A)
flip-flop stages in which either the left-
hand or right-hand tube is conductive: (B)
magnetic cores which can be magnetized
either clockwise or counterclockwise and (C)
magnelic fape magnetized in one direction
to represent binary 1 and the opposite di-
rection to represent binary 0. See text.

1(64) +2(8) +5(1) =64+ 16 + 5= 85.

The Trinary System

The trinary number system has a
radix of three since the only permis-
sible symbols are 0, 1, and 2. Symbols
such as 3, 4, 5, and higher are not used
in specifying trinary numbers as indi-
cated by the following examples: 122-
102, 2001, and 1112.

Fig. 1C shows the positional values
of the trinary system: ones, threes,
nines, twenty-sevens, and up. Trinary
number 212 therefore actually means 2
nines, 1 three, and 2 ones. This may be
expressed as: 2 X 3°+1 X 3' + 2 X 3°
Trinary number 212 can therefore be
converted to its decimal system equiva-
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lent as follows: 2(9) + 1(3) + 2(1) =
18+ 3 + 2=23

The Binary System

The binary number system has only
two permissible symbols, 0 and 1, and
is therefore a system of radix two. As
in other orderly number systems, each
position advances to the next symbol
after all permissible symbols have ap-
peared in the preceding position to the
right. Binary counting can be visual-
ized by imagining a mileage indicator
in which each of the number wheels
carries only two symbols: 0 and 1.
When one of the wheels advances from
1 to 0, the wheel to its left advances
to the next permissible symbol. Such
an indicator would show mileage ex-
pressed as a binary number.

As shown in Fig. 1D, the positional
values of the binary number system
are ones, twos, fours, eights, sixteens,
and up. Binary number 10110 there-
fore means 1 sixteen, 0 eights, 1 four,
1 two and O ones. This may be ex-
pressedas: 1 X2+ 0X 2°+1 X 2 +
1X 2"+ 0 X 2° Binary 10110 can there-
fore be converted to its decimal system
equivalent as follows: 1(16) + 0(8) +
14y +14(2) +0(1) =16 +4 + 2 = 22,

The octal, trinary, and binary equiva-
lents of the familiar decimal numbers
from 0 to 20 are listed in Table 1. As
shown, octal number 10, which should
be read as “octal one-okh” and not as
ten, is equivalent to decimal number 8:
1 X8 +0X8=1(8) +0{(1) = 8

In the trinary column of Table 1, 10
follows 2 since all of the permissible
symbols have been used in the right-
hand position. Trinary number 10
(trinary one-oh) is equivalent to deci-
mal number 3.

In the binary column of Table 1, 10
follows 1 because all of the permissible
symbols have appeared in the right-
hand position. Binary 10 (not to be

Fig. 3. Section of magnetic tape coded ac-
cording to Table 5. Small rectangles rep.
resent magnetized areas corresponding to

binary 1. For discussion reler to text.
TIMING CHECK ZONE
TRACK  BIT BITS DIGIT BITS

=g g | s I peesemappee.|
WW
OO0 380 0O 3 Cefeans

TAPE
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read as ten) is equivalent to decimal
number 2.

The binary number system is used
extensively in electronic computers, as
noted, because it results in a simpli-
fication of the circuits and components
required to store and manipulate the
data. A binary (flip-flop) stage, for
example, can be used as a storage de-
vice because it can exist in either of
two stable states: left-hand tube at
cut-off and right-hand tube conducting
or left-hand tube conducting and right-
hand tube at cut-off. One of these
states can represent 0 and the other
1. Fig. 2A illustrates the use of four
flip-flop stages to store binary number
1001. Binary numbers can also be
stored in ring-shaped magnetic cores.
Such cores can be magnetized in either
of two directions (clockwise or coun-
terclockwise) and can therefore be
used to store so-called binary ‘bits.”
Four cores storing binary number 1001
are shown in Fig. 2B, with arrows in-
dicating direction of magnetization.
Magnetic tapes and drums are also fre-
quently used as storage devices for
binary numbers. The binary bit 1 may
be represented by magnetization in one
direction and the bit 0 by magnetiza-
tion in the opposite direction. Or else,
as with tape (Fig. 2C), an area mag-
netized in one direction represents
binary bit 1 while an area magnetized
in the other direction represents 0.

Storage of numbers expressed in the
decimal system would require the use
of circuits having ten stable states or
of magnetic devices having ten possible
directions of magnetization. It is ob-
vious that such circuits and compo-
nents would be considerably more com-
plex than those used for storing binary
numbers.

The two permissible symbols of the
binary system are known as bits.
Binary numbers 101011, 1101, and
10110 are therefore 6-bit, 4-bit, and 5-
bit numbers respectively. Some com-
puters are designed to handle binary
numbers 30 to 40 bits in length.

Binary Codes

Since the quantities involved in a
calculation are initially expressed in
decimal notation, and since computers
are usually designed to operate on
binary numbers, the decimal numbers
must be converted to binary quantities
before the computer can use them.
This process of conversion is tedious
and time-consuming. It is possible, of
course, to design into the computer the
circuits necessary to perform this con-
version. This expedient, however, in-
creases the complexity and size of the
equipment. For this reason, a combi-
nation binary-decimal system is fre-
quently used.

In one such system, known as binary-
coded decimal, the decimal number is
converted to binary on a digit-by-digit
basis. Table 2 shows the 4-bit binary
equivalents of the decimal digits. Deci-
mal number 149 would therefore be
expressed, in binary-coded decimal, as
0001 0100 1001. Note that this digit-
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DECIMAL| OCTAL [TRINARY| BINARY
T P | 0
! R S _1
& 2 | [ 10
] A 10 VI
i — 4 = AL | 100
| =8 il 101
|| 8 | 20 110
— ¥ T 2l 11
] T 2 1000
g 11 100 1001
i 12 101 1010
i 13 | 102 1011
1z 14 110 1100
13 15 111 1101
T 16 112 1110
i5 T 120 1111
] I~ @ | 13 10000
17 21 | 122 | 10001
i | ad 200 | 10010
19 2 201 10011
20 24 202 10100

Table 1. Octal. trinary. and binary equiv-
alents of decimal numbers. Each system, as
discussed by author, uses a limited number
of different symbels according to its radix.

by-digit conversion differs from pure
binary, in which decimal 149 would be
expressed as 10010101,

Circuit design can sometimes be sim-
plified by the use of 4-bit combinations
other than those listed in Table 2. The
frequently used excess-3 code, which
has certain advantages that will be
noted shortly, is shown in Table 3.
Here, the 4-bit combination used to
represent decimal 2 is the same as that
used to represent decimal 5 in the sys-
tem shown in Table 2. Likewise, the
excess-3 representation for decimal 4
{Table 3) is the same as the represen-
tation for 7 in the other code (Table
2). It is this feature which accounts
for the name excess-3 code, Conversion
of a decimal number to excess-3 code
also is made on a digit-by-digit basis.
Decimal number 12470 would therefore
be represented as 0100 0101 0111 1010
0011.

One of the advantages of the excess-
3 code is that it avoids use of the 4-bit
combination 0000. This permits the
computer to distinguish between the
quantity zero (0011) and the combina-
tion 0000, which may be produced as a
result of circuit failure. This aids in
the detection of malfunctioning equip-
ment. Another advantage of the ex-
cess-3 code is that a decimal digit ex-
pressed in this code can be subtracted
from 9 simply by changing the ones to
zeros and the zeros to ones. To sub-
tract 3 from 9, for example, the 4-bit
combination representing 3 (0110) is
changed to 1001, which is the represen-
tation for 6. This convenient character-
istic of the code simplifies the design of
some of the arithmetic circuits of the
computer.

Some applications require the use of
a code in which the 4-bit representa-
tions of any two consecutive integers
differ in only one bit. A code of this
type, known either as a cyclic code,
reflected-binary code or Gray code, is
shown in Table 4. Note that the repre-
sentations for 5 and 6 differ in only
one bit, the representations for 6 and
7 differ in only one bit, and so on. By
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contrast, the excess-3 code may involve
several bit changes, as in going from
0111 (4) to 1000 (5).

Alphabetic Codes

Computers are frequently required
to handle alphabetic as well as nu-
merical data. This is particularly true
in data-processing computers designed
for business applications. The sample
code in Table 5 shows a comprehensive
code using bit combinations to repre-
sent numerals, alphabetic characters,
punctuation marks, and math symbols.
The decimal digits from 0 through 9

DECIMAL | Bl NSRY-COII‘)ED

0100
0101
0110
0111
1000

©| o= o|w| ||t — =

1001

Table 2. Converslon of decimal numbers to
pure binary is tedious and time.consuming.
Binary-coded decimal permits digit-by-digit
conversion. Decimal 963. for example,
converts to the binary 1001 0110 0011.

EXCESS-3
CODE

o011

DECIMAL

1011

on-.:aau-uun-—o&‘

1100

Table 3. Excess-3 code uses 4-bit combina-
tions to represent decimal digits. Decimal
number 429 converts to 0111 0101 1100.

DECIMAL REFLECT;:D

BIN

0001

0’40“#“"'—'9\

Table 4. In the reflected-binary code. the
4-bit combinations representing successive

are represented by 4-bit combinations
according to the excess-3 code in this
case (although other codes may be
used),

Each 4-bit combination is used to
represent not only a numeral but also
as many as three other characters. The
combination 1011, for example, is used
to represent the numeral 8, the letter
Y. and the letter Z, and the comma. To
differentiate among these four possible
meanings, the 4-bit combination 1011
is preceded by two other bits known
as zonme bits. The 6-bit combination
001011 therefore represents the numer-
al 8, and 011011, 101011, and 111011
represent ¥, Z, and comma respec-
tively.

Such 6-bit combinations, when used
to represent numerals and other char-
acters, are often preceded by a seventh
bit known as a check or parity bit. The
check bit is used for error-detecting
purposes, and may be either 0 or 1,
whichever satisfies the following re-
quirement: the 7-bit combination
should contain an odd number of
“ones.” The T-bit representations for
8, Y, Z, and comma would therefore
be 0001011, 1011011, 1101011, and
0111011 respectively. Each of these
combinations has, as required, an odd
number of ones.

This feature is useful in detecting
such errors as may occur in the com-
puter as a result of dust or surface
defects on a magnetic tape. For ex-
ample, a defect might result in the
production of a noise pulse that could
be mistaken for a pulse representing
bipnary 1. When such an error occurs,
one of the bits in the 7-bit representa-
tion changes, and the total number of
ones becomes even instead of odd. This
condition can be recognized by appro-
priate error-detecting circuitry in the
computer. The latter can then be made
to sound an alarm.

Fig. 3 illustrates a section of mag-
netic tape employing 7-bit coding. The
small rectangles represent areas of
magnetization corresponding to binary
bit 1. An additional track, to the left,
having a binary 1 recorded in each po-
sition is known as a timing track. The
so-called sprocket bits recorded in this
track, which serve to identify the loca-
tions of the 7-bit combinations, are
used to activate the circuits required
later to read the information from the

decimal integers differ in only one bit. tape. -0
ZONE BITS
00 01 10 11

0000

0001 - L]
Table 5. Code shown 0010 + +
uses 6.bit combina- 0011 0 A B [+]
tions to represent 0100 1 D E F
numerals, alphabetic 0101 2 G H 1
characters, punctua- 0110 3 J K L
tion, math symbols. 0111 4 M N (]
etc. The letter R, for 1000 ] P Q R
example, is repre- 1001 6 E] T u
sented by 111000. 1010 7 v w X

1011 8 Y z ,

1100 9 o ?

1101 [ % -

1110 ! -

1111
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- HARMONIC

By MILTON S. SNITZER
Technical Editor, ELECTRONICS WORLD

DISTORTION

What It Is and How It's Measured

The meaning and significance of one of the most

important specifications of high-fidelity gear.

HE rich harmonies of music and the
Tcharacteristic tonal quality of musi-

cal instruments are largely the re-
sult of the presence of harmonics. For
example, if low C is struck on a concert
grand piano, high amplitude harmon-
ics, up to almost the fiftieth of the
32.7-cps fundamental tone, are pres-
ent. As a matter of fact, the sound-
board of the instrument is not large
enough to radiate frequencies much
below 50 or 60 cps, so that the funda-
mental is missing entirely. Further, the
tonal quality, or timbre, of musical in-
struments depends on harmonic struc-
ture.

High-fidelity amplifiers, however, are
not musical instruments and they must
not insert their own tone color into the
sound being handled. The job of this

equipment is to reproduce, as exactly
as possible, the original quality of the
sound. This task is far from simple
since only absolutely perfect equip-
ment is entirely free from all types of
distortion which alter the nature of
the sound signal.

The hi-fi enthusiast must therefore
tolerate some distortion, or some
change in the sound signal, although
with good equipment the extent of
such distortion may be below the level
where it can be perceived.

Of the several types of distortion to
which equipment is subject, one of the
most important is harmonic distortion.
This occurs when the unit being used
alters the shape of the sound signal the
same way that it would be altered if
harmonie frequencies were added to it.

Fig. 1. Some examples of severe harmonic distortion discussed in the text.

INPUT AND OUTPUT wWiTH
PERFECT QUTPUY 2ND HARMONIC

(A) ({:3]

>

wITH VERY LARGE NUMBER
OF ODD HARMONICS

(E)

wITH VERY LARGE NUMBER
OF ALL HARMONICS

wITH 3RD wITH 2ND AND
HARMONIC 3RD HARMONICS

(c) {od}

WITH LARGE NUMBER
OF RANDOM HARMONIZS

(F)
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For example, assume that a pure 1000-
cps sine wave were applied to a perfect
amplifier. Its output would be exactly
the same as its input (Fig. 1A), except
for an increase in amplitude, and we
would have no distortion. On the other
hand, if the output were as shown by
the solid-line waveforms of Figs. 1B
or 1C, then harmonic distortion is pres-
ent. The circuit acts as though it were
generating additional frequencies,
which when added to the original pure
sine wave, produce the waveforms
shown. The distorted wave of Fig. 1B
is the result of adding a second har-
monic to the fundamental sine wave;
the distorted wave of Fig. 1C is the
result of adding a third harmonic.
When the circuit alters the waveform
so that it looks like Fig. 1D, then, in
effect, both second and third harmonics
have been added. Other distorted wave-
forms shown in Fig. 1 are the result of
adding a larger number of harmonics.

Though almost no music is purely
sinusoidal, or lacking in harmonics, we
do not want our equipment to generate
the harmonics. This is the job of the
original sound source whose output
must not be modified in any way by
the reproducing device. The perfect
amplifier then, one whose output varies
directly and exactly in accordance with
the input. will produce an output wave-
form that is a replica of the input. It
will not modify the waveform and ap-
pear to add harmonics to distort the
original signal in any way.

Total Harmonic Distortion

The distortion factor of a signal
waveform is the ratio between the

ELECTRONICS WORLD
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total r.m.s. vilues of all the harmonics
to the total r.m.s. value (the funda-
mental plus all the harmonics). When
this factor is expressed as a percent-
age, we have a measure of the per-
centage of total harmonic distortion
(THD). To be more specific, the per-
centage of THD is equivalent to the
square root of the sum of the squares
of all the harmonics divided by the
square root of the sum of the squares
of the fundamental and the harmonics,
all multiplied by 100. If we have a
distorted waveform with an r.m.s.
value of 100 volts and we find that we
have, in addition to the fundamental
signal, a second harmonic of 4 volts
and a third harmonic of 3 volts, our
percentage of THD is 5% ([ V4 + 3%
100] X 100).

Distortion Limits

But just how little distortion should
we have in our hi-fi system? In gen-
eral, we can tolerate less distortion
with music than with speech. Also, as
we increase the range of frequencies
that our system covers, we can tolerate
less distortion. This is part of the price
we must pay for being able to repro-
duce the full musical range. What is
more, for frequencies above about 400
cps, we can tolerate far less distortion
than at the lower frequencies.

It is not easy to set down definite
limits we should seek for total har-
monic distortion. The reason for this
is that the figure given actually lumps
together all the harmonics without
specifying what types of harmonics are
involved. For example, consider a
waveform with a THD of 5%. Now
nothing is said as to whether this per-
centage represents mainly even har-
monic, odd harmonic, or a combination
of all harmonics. What is more, if there
are several harmonics, nothing is indi-
cated in the percentage figure as to the
relative amplitudes of the various har-
monics making up the total. Any of the
conditions just mentioned would pro-
duce a different waveform and a differ-
ent effect on the listener. In general,
listeners will tolerate a much larger
amount of even harmonic distortien
than odd harmonic. Then again, some
circuits and even some tubes are more
prone to emphasize certain harmonics
than others. The harmonic distortion in
most push-pull stages, for example, is
largely odd-harmonic distortion, the
even harmonics being cancelled out.

Because of these variables, and
others, the harmonic distortion per-
centage certainly does not tell the
whole story. It does, however, provide
a convenient, easily duplicated test
that permits one unit to be compared
with another. Olson' has conducted
distortion tests with a limited number
of critical observers using single-ended,
3-watt triode and pentode amplifiers.
Following are the approximate per-
centages of total harmonic distortion
with wide-range reproduction for three
subjective conditions:

DISTORTION
Perceptible

%THD
0.7 (music)
0.9 {speech)
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AUOI0 GENERATOR

Fig. 2. The basic setup that is employed in measuting total harmonic distortion.

T T T
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Fig. 3. The two types of response curves

DISTORTION %THD

Tolerable 1.3-1.8 (mus ic
1.9-2.8 (sp )

Objectionable 2.0-2.5 i
3.0-4.2 (sp )

Other tests, made with telephone
line equipment by the British Post Of-
fice in conjunction with the BBC, dis-
closed the following results for just
detectable second and third harmonic
distortion:

For 2nd harmonic—up to 25% below
100 cps; up to 3% below 200 cps; up
to 1% below 400 cps; below 19 above
400 cps.

For 3rd harmonic—up to 5% below
100 cps; up to 2% below 200 cps; up
to 19- above 400 cps.

More experimental work is certain-
ly required along these lines, but it is
safe to say that THD figures below
1 per-cent are very good, while figures
below 0.5 per-cent are exceptional.

Harmonic Distortion Measurement

The measurement of total harmonic
distortion percentage can be done with
the setup shown in Fig. 2. A low-dis-
tortion audio generator, set to-the fre-
quency at which THD is to be meas-
ured, is connected to the equipment
under test. This equipment, perhaps
a preamp or power amplifier, is prop-
erly loaded and adjusted to produce a
level of output at which it is desired
to make the measurement. A harmon-
ic distortion meter, which can read
% THD directly, is then connected
across the load.

The harmonic distortion meter con-
sists of a selective audio voltage am-
plifier, with adjustable attenuation,
whose output is connected internally to
a vacuum-tube voltmeter circuit. The
selective amplifier is needed so that the
fundamental frequency may be sup-
pressed in order to take a measure-
ment of the remaining harmonics. The
most commeon way to obtain this selec-
tivity is with a tunable Wien bridge
or bridged-T network that puts a sharp
notch in the instrument’s response
(Fig. 3A). With the notch set to the
frequency of the audio generator, the
fundamental is removed. The meter
now has applied to it all the other com-
ponents in the waveform—mainly har-
monics, but also hum and noise.
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OCUTPUT-DB

FREQUENCY
11:1]

used in harmonic distortion analyzers.

In using the instrument, the selec-
tive amplifier is first bypassed entirely
and a meter reading is taken of the
amplifier's output. This reading is that
of the fundamental frequency plus the
distorting harmonics. The meter is ad-
justed for full-scale (100%) reading.
Now the selective amplifier is switched
in and carefully balanced to suppress
the fundamental. The residual meter
indication now reads directly in per-
centage of total harmonic distortion.

Some harmonic distortion meters use
sharp cut-off high-pass filters to elim-
inate the fundamental (along with hum
and noise below the fundamental fre-
quency) and pass all the harmonics
(Fig. 3B). Since such filters are not
usually adjustable, these instruments
may use a half dozen or so filters with
different cut-off frequencies to permit
measurements to be made at various
fundamental freguencies. With such
meters only the harmonics and high-
frequency noise are measured since the
low frequencies are not passed. The
measurements taken with the two types
of instruments yield somewhat differ-
ent figures. What is more, the con-
sumer usually does not know which
type has been used to make the meas-
urement. In most cases, however, the
bridge-type unit, which is far more
common, will be the instrument used.

In the early days of hi-fi, it was com-
mon to take harmonic distortion meas-
urements at only one or two frequen-
cies around the middle of the audio
band, commonly 400 or 1000 cps. With
improvements in the quality of equip-
ment, however, many manufacturers
are anxious to show just how good
their units are. Hence, now it is com-
mon to make THD measurements
throughout the entire range from 30
to 15,000 cps or even from 20 to 20,000
cps. Such measurements impose a se-
vere test on an amplifier or preampli-
fier because it is far more difficult to
handle the very low and very high fre-
quencies with a minimum of distortion
than it is to handle the mid-frequen-
cies.

It is also common to make amplifier
THD measurements over a wide range
of output powers, up to the full rated

(Continued on page 84)
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By JOHN T. FRYE

MAC’S

44l service sho

service bench. Mac, his employer,

had gone to the local clinic early
in the morning for his annual physical
checkup. About an hour before closing
time, though, the door opened and Mac
strode in, looking rather strange and
out of place in the shop in ‘‘civvies.”

“Hi,” Barney greeted him; “you
gonna live?”

“Hate to disappoint you, but it looks
like it,” Mac answered with a grin.

“What kind of a going over do they
give you?” Barney asked curiously. “I
never had a checkup.”

“Well, let’s see now,” Mac drawled
as he perched himself on a high stool
and clasped his long arms around his
knees. “I'll have to try and give it to
you in language you can understand.
The first thing they did was shuck my
chassis out of the cabinet so they could
work on it. Before going any farther
they wanted to be sure, just as we
would, that nothing was overheating;
so they checked my operating temper-
ature with a thermometer.

“Then the Doc got out a sort of sig-
nal tracer with a pair of fancy chrome-
plated earphones and checked my local
oscillator. It was ticking away. right on
frequency; but this guy was a good
technician and wanted to see the wave-
form, just as we like to look at the
waveform of the bias oscillator of a
tape recorder. He used an electrocardi-
ograph to do this. Personally I thought
the trace showed a good bit of odd-
harmonic distortion, but the Doc said
it was OK, and I didn't argue. I re-
membered how we hate having a cus-
tomer tell us how to do our job. Inci-
dentally, while Doc was using the
signal tracer he did a good bit of
checking around in what I would call
my converter and i.f. section to see if
he could hear any unusual noise.

“Apparently he couldn’t, for he put
away the signal tracer and got out his
meter. This seemed to be a sort of
cross between a clamp-on type and a
slide-back v.t.v.m., for he wrapped the
test lead around my arm and then
pumped up pressure with a little
squeeze-bulb, Anyway he got a pretty
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BARNEY was working alone at the
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Checking Mac’s Chassis

good potential reading on the meter,
and then he tried a little ‘circuit dis-
turbance’ testing by having me hop up
and down a few times to see if this
made the meter reading change much.
The reading must have been close
enough to the proper potential ex-
pected, for he put that thing away, too.
“Next on the agenda was some ‘sig-
nal injection’ testing. He had me cross
my knees and then rapped me just be-
low the kneecap with a little rubber
hammer that I'd like to have for rap-
ping tubes. Every time he injected a
pulse signal into the nervous system in
this fashion my foot would kick, and
that seemed to make him happy.
“From there I went to what I figure
must have been a ‘front-end-or-tuner-
specialist.” He took a real lively inter-
est in my ears, eyes, nose, and throat.
When he got to the eyes he found my
stereo balance wasn't quite what it
should be; so he wrote a prescription
for a new pair of lens to take care of
that. He also ran a frequency response
check on my ears and found the re-
sponse was drooping a few db on the
high-frequency end, but I guess that

goes along with getting old and wise—-

especially old. :

“Oh yes, I almost forgot, they ran a
sort of efficiency check on me, too.
They called it basal metabolism, but
actually all they did was check my
idling current, you might call it. An
interesting thing was that they did
this by the same roundabout method
we use when we measure the voltage
drop across a resistor to get at the cur-
rent through it. The energy required
to maintain the basic body functions is
indicated by the amount of heat
thrown off by the body at rest in a
twenty-four hour period. Since it would
be extremely difficult to measure this
directly, they simply measured the
amount of oxygen I consumed in a
given period of time. They know that
every liter of oxygen consumed by a
normal person under controlled con-
ditions gives off 4.825 calories of heat;
so figuring out my basal metabolism
rate was as easy as using Ohm's Law.”

“I can see you felt right at home,”

www.americanradiohistorv.com

Barney zaid enviously., "While wou
were goofing off with pretty nurses
fluttering all around, T was wrestling
with the worst bunch of stupid,
crabbed, demanding, insulting, ornery
customers I've seen in many a day."

A smile creased Mac’s face, and
finally he broke into a reminiscent
chuckle. ‘That brings up one more
thing I learned today,” he said, “some-
thing I'm sure I'll remember for a long,
long time. I told the doctor I had been
feeling a little pooped lately but that I
couldn’t tell if I were run down or just
lazy. That led to talk about how a
person could tell when he really needed
a vacation, and Doc came up with this
story about how a doctor friend of his
decided the matter:

‘“When this doctor would begin to
wonder about himself, he would park
his car behind his office and let him-
self quietly in through a back door.
Then he would tiptoe forward through
his suite of rooms until he came to a
spot where a camouflaged peephole per-
mitted him to look into his waiting
room without being seen. He would
take a long and careful look through
that peephole, and when he saw the
waiting room was filled with nothing
but slobs, he knew it was time to take
a vacation!”

Barney laughed in spite of himself.
“That makes a lot of sense,” he agreed.
“Customers aren’t really all angels one
day and all fiends the next; but the way
we feel can make them so. The next
time I run into a string of goat-getters,
I'll remember the doctor and his wait-
ing room.”

“Well,” Mac said as he walked over
to the bench, “what did you do today
to help me pay the whopping bill I have
in my pocket ? You've been turning out
sets like hot-cakes, I hope, I hope!”

“Not exactly,” Barney said hesitant-
ly

“What do you mean: ‘Not exactly'?”
Mac demanded.

“Well, I've been working on that lit-
tle transistor set on the bench ever
since lunch.” - <
" “What’s ;the matter with it?”

“Take a listen,” Barney said as he
slowly tuned the receiver across the
broadcast band. At the high end of the
band reception was fair, but as the dial
was turned to the lower frequencies,
the background noise rose higher and
higher until it almost swamped sta-
tions normally heard with good noise
quieting.

“How’s the alignment?”

“Right on the button; I checked it
twice.”

“Did you try signal injection and
signal tracing to try and find out which
circuits were not acting normally?”’

“When I run an i.f. signal into the
input of the converter-oscillator tran-
sistor, it goes right on through; and
the sensitivity seems good; but when I
try to pull in a station, especially one
below 1000 Kc., the signal-to-noise ratio
is stinko.”

“Hm-m-m-m, did the customer give
you any clue?”

(Continued on page 110)
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SAVE THE TIME

Make Twice The Profit! 47 T,oub::_;:ooﬁng

THIS EASY

SIGNAL INJECTION —

POINT-TO-POINT
DIRECT VIEWING

i TeLevision
G ANALYST

Solve Rough Sweep Output Problems

y Mod A107
fﬁ@-ﬁ NEW Model
‘ 4

DYNA-SWEEP

&7 CIRCUIT ANALYZER

DIVA-SWERP
it ma v

L 0 @ ﬂ Saves many hours of service work.
Provides vertical and harizontal

. sync and driving pulses that enable
Q @ yau more easily and quickly to
® o £

check out every stage in the sync

g { and sweep sections of g television
A receivers.
® oec &9

Trocks down troubles in the horizontol and vertical output circuit
including defective output transformer and yoke; checks for shorted
turns, leakage, opens, short circuits, and continuity. Includes unique
high-veltage indicotion. Eliminotes triol and error replacements.

Model A107 Dyno-Sweep. Campaonion unit for use only with
B&AK Model 1075 Television Anolyst for driving source.
Net, $49.95

Model 1070 Dyna-Sweep. Some as Model A107 but hos
its own horizontol ond vertical driving pulse, ond is used inde-
pendently of the Madel 1075. Net, $69.95

November, 1959

K

TREIvision

ARALYST

MODEL 1075

TELEVISION

ANALYST

New Technique Makes TV Servicing
Easier, Faster, More Profitable

Thousands of service technicians already save
thousands of hours every day with the amazing
Bs&K TELEvIsioN ANALYST. Enables you to inject
your own TV signal at any point and watch the
resulting test pattern on the picture tube itself.
Makes it quick and easy to isolate, pin-point, and
correct TV trouble in any stage throughout the
video, audio, r.f., i.f., sync, and sweep sections of
black & white and color television sets—including
intermittents. Makes external scope or wave-form
interpretation unnecessary. Enables any serviceman
to cut servicing time in half, service more TV sets
in less time, really satisfy more customers, and
make more money. Color generator provides
both rainbow pattern and color bars.

MODEL 1075 TELEVISION ANALYST, Complete with standard
fest pattern, white dot, white line, and color-bar
slide tronsparencies, and one clear acetate. Net, ‘25995

See your B&K Distributor or Write for Bulletin ST24-N

Bs K MANUFACTURING (€O,
1801 W. BELLE PLAINE AVE + CHICAGO 13, ILL.

Canodo: Atlos Rodio Corp., 50 Wingold, Toronto 10, Ont.
Expori: Empire Exporters, 277 Brocdwoy, New York 7, U.S.A.
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EVERYTHING A CLOCK-RADIO CAN OFFER
... AND PORTABLE TOO!

Completely portable, all-transistor circuit
Runs up to 500 hours on standard batteries
Deluxe features at half the cost

Easy to assemble

“YOUR CUE'* TRANSISTOR CLOCK

RADIO KIT (TCR-1)

Take all the deluxe features found in the most expensive clock-
radios, add the convenicnce of complete portability, plus a
modern 6-transistor battery operated circuit . . . then slash the
price at least in half, and you have the new Heathkit *“Your
Cue” Transistor Portable Clock Radio.

Packing every modern clock-radio feature into a compact,
beautifully styled turqueise and ivory plastic cabinet, “Your
Cue”’ lulls you to sleep, wakes you up, gives you the correct time
and provides top quality radio entertainment in and out-of-
doors. 1t can also be used with the Heathkit Transistor Intercom
system, opposite page, to provide music or a “selective alarm”
system for one or more rooms covered by the intercom system.

An “Alarm-set’’ hand, hour hand, minute hand and sweep
second hand grace the casy-to-read clock dial. All controls are
conveniently located and simple to operate. The “lull-to-sleep”
control sets the radio for up to an hour’s playing time, auto-
matically shutting off the receiver when you are decp in slum-
ber. Other controls set “Your Cuc” 1o wake you to soft music,
or conventional “buzzer’” alarm. A special carphone jack is
provided for private listening or connection to your intercom
or music system. At all times crystal-clear portable radio enter-
tainment is yours at the flick of a switch.

The modern 6-transistor circuit features prealigned 1F’s for
case of assembly. A tuncd RF stage and double tuned input to
the IF stage assure top performance. The built-in rod-type
antenna pulls in far-off stations with outstanding clarity while
a large 4" x 6" speaker provides tonal reproduction of unusual
quality.

HEATHKIT TCR-1

$4595

Six easily obtainable penlight-sizc mercury batteries powet
the radio receiver up to 500 hours, while the clock operates up
to 5 months from a single battery of the same type. Ordinary
penlight cells may also be used with reduced battery life.

The handsome two-tone cabinet, measuring only 3%2 "H.x 8"
W. x 7% " D. fits neatly into the optional carrying case for beach
use, boating, sporting events, hunting, hiking, or camping.

Wherever you are, you'll find “Your Cue” your constant
companion. Shpg. Wt. 5 Ibs.

LEATHER CARRYING CASE
HEATHKIT
NO. 93-3

$495

Shpg. Wt 2 Ibs.

[| %!a subsidiary of Daystrom, Inc.

ELECTRONICS WORLD
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New Transistor Intercom Kit

TALK WITH ANY OR ALL FIVE STATIONS
WITH YOUR OWN INTERCOM SYSTEM

« Battery Power Permits Placement Anywhere

e Versatile Unit has Many Important Uses
e Complete Privacy of Conversations Assured

i o Pt

LS &

TRANSISTOR INTERCOM KIT (Xi-1 and XIR-1)

A flexible, versatile transistor intcrcom. has been developed by Heath engineers
to enable you to sct up your own communications system at an unbelievably
low price.

Consisting of a master unit (XI-1) and up to five remote stations (XIR-1),
the system is designed for any remote unit to call the master, for any remote
station to call any other remote station, or for the master unit to call any single
remote unit or any combination of remote units. Complete privacy is assured,
since a call to a remote station cannot be interrupted or listened to while the HEATHKIT X1-1 (M
remote unit is in operation unless switched in by the master unit, Used with ANt
clock-radio, opposite page. it can serve as a music or “‘selective alarm™ system. $2 95

Transistor circuitry means long life, instant operation and minimum battery ;
drain. Eight ordinary, inexpensive “C’’ flashlight batteries will run a unit for
up to 300 hours of normal “on’” time. Circuitry is especially designed for crisp,
clear intelligible communication and the instant operation featurc allows tuning
of the units off between calls, extending battery life. Use of battery power does
away with power cords, allowing cach unit to be placed where most convenient,
Only two wires are required between the master unit and each remote station.
Beautifully styled, the Heathkit Intercom presents a new approach in design.
Both master and remote stations have two-piece cases in ivory and turquoise
for a rich, quality appearance. Batteries not included. Shpg. Wt. 6 lbs.

AC POWER SUPPLY (XP-1)
A permanent power supply for 24-hour operation of the XI-1 Intercom on

v em

tLmuie i s A tatvie ol

HEATHKIT XIR-1

household current. Converts 110 V. AC to well filtered 12-volt DC output, (Remote)
eliminating the need for batteries. Power supply is small, compact and fits in $ 95
space normally occupied by batteries. 6
HEATHKIT XP-1 2 .$9.95

Shpg. Wi 4 Ibs.

NEW IMPROVED DESIGN N HEATHKIT SP.2a (stereo)

y pg. Wt bs
STEREO-MONO PREAMP KIT (SP-2A, SP-1A) e“ $5695
Get the SP-2A Stereo Preamp kit now, or the SP-1A monophonic version which

vou can casily convert to sterco whenever you choose by assembling the second $5.70 down. $6.00 mo.
channel (C-SP-1A) and plugging 1t into your SP-1A.

The SP-2A permits stereo. two channel mixing, or either channel monophonic
use. and includes a remote balance control.

Six inputs (12 in the stereo version) accommedate tape, magnetic phono and
microphone. plus three separate high level inputs. Level controls provided on
“mag. phono” and high level inputs. Switch selects NARTB equalization for
tape head input, and RIAA, LP or 78 RPM compensation for mag. pheno input
HEATHKIT SP-1A (monophonic) Shpg. Wt. 13 Ibs. $37.95
HEATHKIT C-SP-1A (not shown) (converts SP-1A to SP-2A) Shpg. Wt. 4 [bs.. . .$21.95

THE WORLD'S BIGGEST BARGAIN N
IN A HI-FI AMPLIFIER ew

55 WATT HI-FI AMPLIFIER KIT (W-7A)

Utilizing advanced design in components and tubes to achicve unprecedented
performance with fewer parts, Heathkit has produced the world’s first and only
“dollar-a-watt’’ genuine high fidelity amplificr. Meeting full 55-watt hi-fi rating
and 50-watt professional standards, the new improved W-7A provides a comfort- !
able margin of distortion-frec power for any high fidelity application. Nentiig

I'he sleck. modern styling of this unit allows unobtrusive installation anywhere ]
in the home. The clean. open layout of chassis and precut, cabled wiring harness i ‘
makes the W-7A extremely €asy to assemble. Shipg. Wt. 28 Ibs. HEATHKIT W-TA

SPECIFICA‘I‘[ONS Power output: Hi-Firaling. 56 walts; Prolessional rating, 50 watts. Power response: +1 $ 95
at | Tolalhnlmonlcdislo on:lessthan 2% from 30 ¢ps to 15 ke at 55 watl
lnlelmodulallnnd-slonlon Less ihan 1% al 62 walts o using 60 cps and 6 ke sianal mixed 4:t, Hum 5 4 -
ighled, Damping factor: Switch an iront panel for seleching gilher mas
Ouln..llmpedancu 4, 8 and 16 chms and 70-volt Power requirements: 117 volt
90160 walls. Dimensions: 8" 0. x 6" H. x 15" W

November, 1959
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HEATHKIT SA-1

$7995

Stereo Amplifiers

FOR THE FINEST IN STEREO...

“DELUXE' 20-WATT STEREO AMPLIFIER KIT (SA-1)

Offering every deluxe feature imaginable in a stereo amplifier, the SA-1
also provides 20 watts per stereo channel and 40 watts total monophonic
power. Separatc bass and treble tone controls for each stereo channel per-
mit you to adjust sound reproduction to suit your taste. A 4-position func-
tion switch (stereo, stereo reverse, channel A, channel B) makes it possible
for any monophonic source to be fed into either channel individually or o
both channels simultaneously. By adjusting the individual channels, you can
even impart a pscudo-stereo effect to monophonic program material. A
special “dimension” control climinates the “hole-in-the-nuddle” effect
sometimes produced through varying sterco recording practices. The SA-1
features five switch-selected inputs for each channel; magnetic phono, tape
head, and three auxiliary inputs for high level sources. A special sixth
position on the selector switch permits use of a monophonic magnetic phono
cartridge, through cither or both channels. Magnetic phono inputs arc
RIAA equalized; tape head input is NARTB equalized. All inputs, except
that for the “tape head” feawure individual level controls. Ganged volume
controls permit adjusting the gain of both channels simultaneously, and
a separate balance control allows precise channel balancing. Internal
amplifier controls for each channel are also provided. Beautifully styled with
vinyl-clad steel cover in leather-like texture of black and inlaid gold design.
Shpg. Wt. 30 Ibs. Available Soon.

----o-.o.oao.---oo.a.ao0.0.0-...-.o.-ao.o-ao000000000.000000...-0..-...-0.0.----a

HEATHKIT SA-2

$5295

YOUR BEST DOLLAR VALUE
IN STEREO...

14-WATT STEREO AMPLIFIER KIT (SA-2)

Complete control of your entire stereo system is at your fingertips with this
versatile Sterco Amplifier-Preamplifier combination. Providing 14 watts
per stereoc channel, or 28 watts total monophonic, the SA-2 offers ¢every
modern feature required in a master stereo control center, and at a price
to please the budget minded. Shpg. Wt. 23 Ibs.

SPECIFICATIONS —Power output: 14 watls per channel, “hi-f 12 watts per channel, "prof onal™y
16 wi [ itility”. Powerresponse: %1 db from 20 ¢ps fc at 14 watts oulput. Total har-
monic distertion: less than 30cpsto 15ke at 14 w utput. tntermedutation distortion: less than 1
1 16 wat 11 6 ke 4:1. Hum and noise: mag. phono input, 47 ow
14 hono, 63 db below 14w Contrals: dual Ciutched volume; gangec s$. ganged
tr 14-0 hasing swi AC receplacle: 1 switched, 1 normal. Inputs: 4 stereo or
8 ph Quiputs: 4 16 ohms. Dimensions: 44" H. x 15 W. x 8" D. Power reguirements: 117
(S, 5 Cle -, 1L

e e 0008000002008 0 00808000 000000000008000000000000080008088080020403040304000

HEATHKIT SA-3

$2995

78

GO STEREO FOR $29.95

ECONOMY STEREO AMPLIFIER KIT (SA-3)

This amazing performer delivers more than enough power for pure, undis-
torted room-filling stereophonic sound at the lowest possible cost. Featuring
3 watts per stereo channel and 6 watts as a monophonic amplifier, the
SA-3 has been proven by exhaustive tests to be more than adequate in
volume for every listening taste.

You will find its ease of assembly another plus feature. Heathkit con-
struction manuals, world famous for their ¢larity and thoroughness, lead
you a simple step at a time to successful completion of the kit. Larger than
life-size diagrams show you exactly what each part looks like, where it goes,
and how it is installed.

The amplifier is tastefully styled in black with gold trimmed control

knobs and gold screened front and rear panel. A tremendous buy at this
low Heathkit price! Shpg. Wt. 13 lbs.
SPECIFICATIONS—Power output: 3 watis per channel, Power response: 11 db from 50 cps, 20 ke at
3 watts out. Total harmonie distortion: less than 3% 60 cos, 20 ke. Intermodulation distortion: less than
2% (@ 3 watts output using 80 cycle & 6 kc Signa | 41, Hum and noise: 65 db below full output. Con-
trols! dual clutched volume; ganged t e. ganged ba 7-Position selector; speaker phasing switch: on-off
switch. Inputs (each channel): t rystal or ceramic phono. Outputs (each channel): 4, 8, 16 ohms.
Finish: black with gold trim. Dimensions: 12)§” W, x 6% D.x 3)4" H,

ELECTRONICS WORLD
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HEATHKIT

New

A NEW AMPLIFIER AND PREAMP
UNIT PRICED WELL WITHIN
ANY BUDGET

14-WATT HI-FI AMPLIFIER KIT (EA-3)

This thrilling successor to the famous Heathkit EA-2 is one of the finest invest-
ments anyon¢ can make in top quality high fidelity equipment. It delivers a
full 14 watts of hi-fi rated power and easily mects professional standards as a
12-watt amplifier.

Rich, full range sound reproduction and low noise and distortion are
achieved through careful design using the latest developments in the audio
science. Miniature tubes are used throughout, including EL-84 output tubes
in a push-pull output circuit with a special-design output transformer. The
built-in preamplifier has three separate switch-selected inputs for magnetic
phono, crystal phono or tape, and AM-FM tuner. RIAA equalization is
featured on the magnetic phono input. Shpg. Wt. 15 lbs.

NOTE THESE OUTSTANDING SPECIFICATIONS—Power output; 14 walts, Hi-Fi; 12 watts, Professionat:

16 watts. Utility. Power response: &1 db from 20 eps {0 20 ke at 14 walts cutput. Total harmonlic distortion:
less than 22, 30 ¢ps t0 15 ke at 14 watls outout, Intermoduiation distortion: tess than 1% at 16 watts ouiput

Amplifiers & Tuners

- M

HEATHKIT EA-3

using 60 cps and 6 ke signai mixed 4:1. Hum and nolse: mag. ohono inpul, 47 db below 14 watts; tuner and
crystal phono, 63 db below 14 watts. Output impedances: 4, 8 and 16 ohms.

NEVER BEFORE HAS ANY HI-Fi
AMPLIFIER OFFERED SO MUCH
AT SO LOW A PRICE

“"UNIVERSAL'" 14-WATT HI-FI AMPLIFIER KIT (UA-2)

Meeting 14-watt “hi-fi” and 12-watt “professional” standards, the UA-2 lives
up to its title “universal” performing with equal brilliance in the most demand-
ing monophonic or stereophonic high fidelity systems. Its high quality, remark-
able economy and case of assembly make it one of the finest values in high
fidelity equipment. Buy two for stereo. Shpg. Wt. 13 lbs.

SPECIFICATIONS—Power output: HI.Fi rating. 14 watts; Professional rating. 12 watts. Power response:

1 db from 20 cps 10 20 k at 17 watts oulputl. Total harmonic distertion: L tha from 20 cps to 20 ke at
14 watls output. Intermodulation distortion: Less than 172 at 14 watts output usin@ 60 ¢os and 6 k¢ signal mixed

HEATHKIT UA-2

4:1. Hum and noise: 73db below 14 watts. Output impedances: 4, 8 and 16 ohms. Damping factor: Switched $ 95
for unily or maximum; m: num damping facior 15:1. Input voltage for 14 watt output: .7 volis. Powar res

quirements: 117 volts 50 /50 cycles, 55 walts. Dimensions: 107 W. x 64" D. x 44"

0000000000000 000000000000000000000000000000000000000000000000000000000

MORE STATIONS AND TRUE FM
QUALITY ARE YOURS WITH THIS
FINE TUNER KIT

HIGH FIDELITY FM TUNER KIT (FM-4)

This handsomely styled FM tuner features better than 2.5 microvolt sensi-
tivity, automatic {requency control (AFC) with on-off swiich, flywheel
tuning and prewired, prealigned and pretested tuning unit. Clean chassis
layout, prealigned intermediate stage transformers and asscmbled tuning
unit makes constructjon simple—guarantees top performance. Flywheel
tuning and new soft, evenly-lighted dial scale provide smooth, effortless
operation. Vinyl-covered casc has black, simulated-leather texture with gold
design and triin. Multiplex adapter output also provided. Shpg. Wt. 8 lbs.
SPECIFICATIONS—Tuning range: > 108 mc, Quileting sensitivity: 2.5 uv for 2 of quleting.
IFfrequency: 10.7 mc. Image ratio: 45 db, AFC correction factor: pervoil. AM suppression
Frequency response: db 20 to 20,0 Harmonic distortion: L t . 100 v, 4C
iatlon Intermodulation distortion: Less { 60 ¢y 3} € xed a:1 1100 uv, 30%
odulation. Antenna: ms unbalanced. Output impedance: 600 ohi e wer). Output

voltage: minal .5 » with I3 lation, 20 uv signal). Power reQuirements: -125 volt
cycte AC at 25 wails, Overall dimensions: 44" H. x 13" W, x54° D.

HEATH COMPANY /Benton Harbor, Mich.

November, 1959

wWWAN: americanradiohistory com

HEATHKIT FM-4 %

$3495

H ) a subsidiary of Davstrom, In¢C.
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¢ Choice of 3 Outstanding Models
¢ Compare With $350-$400 Machines

® Preassembled Tape Mechanism

PROFESSIONAL QUALITY TAPE RECORDER KITS
{TR-1 Series)

Enjoy the incomparable performance of these professional quality tape
recorders at less than half the usual cost. These outstanding kits offer a
combination of features found only in much higher priced professional
equipment, generally selling for $350 10 $400. Not the least of these
special features is the handsome styling which characterizes the kits

a semi-gloss black panel is sct off by a plastic escutcheon in soft gold,
which is matched by black control knobs with gold inserts. The mechan-
ical assembly, with fast forward and rewind functions, comes o you
completely assembled and adjusted; you build only the tapc amplifier.
And, you'll find this very easy to accomplish, since the (wo circuit boards
eliminate much of the wiring. Scparate record and playback heads and
amplifiers allow monitoring from tape while recording and a “pause
contro] permits instant starting and stopping of tape for accurate cueing
and tape editing. A digit counter is provided for convenient selection
of any particular recording. Push-pull knob provides instant sclection
of 3% or 7V5 IPS tape spced. Safety interlock on record switch reduces
possibility of accidental erasure of recorded tapes. Shpg. Wt. 30 lbs.

SPECIFICATIONS~Tape speed: 7.5 757 per second. Maximum reel size:
FreQuency response (record-playbach): =2 5 db. 20 to 12.000 cps at 7.5 1PS. +2 5db
0 6.500 cps at 3.75 [PS. Harmomic distortion: | 7 1ess at normai recording ievel; 3
ss at peak recording level. Signal-to-noise ratio: 50 db or better, referred to normal
ecording level. Flutter and wow: 0.3% RMS at 7.5 IP5; 0.35% RMS at 3.75 IPS. Heads
(3): erase. record in-line stereo playback (TR-1C, monophonic playbachk). Playback
equalization: NARTE curve. within 42 db. Inputs (2): microphone and line. Input im-
pedance: | megohm. Model TR-tD & TR-1E outputs (2); A and B sterec cha
Model TR-tC output (1): monophe Output levels: aPProxsmately 2 volts maximum.
Qutput impedance: approximalely 600 onhm {cathode followers). Recording level indi-
cator: profe vliype dh meter Blas erase Irequency: 60 kc, Timing accuracy: £7°
Power requlrements: 105125 volls AC. 60cycles, 35 watls. Dimensions: 15247 W, x 13147
D. Total height 10%°. Mounting: requires minimum of 8%" below and 1™ above mounling
May be operated in either rontal or vertical position.

MODEL TR-1C Monophonic Tape Deck: $1 59 95 $16.00 DWN.
Monophoni¢ Record and Playback. $14.00 MO.
MODEL TR-1D Two Track Stereo Tape Deck: Monophonic Record
and Playback, plus Playback of 2-track $1 69 95 $17.00 DWN.
Pre.recorded Stereo Tapes (stacked). $15.00 MO.

MODEL TR-1E Four Track Stereo Tape Deck: Monophonic Record

and Playback, plus Playback of 4-track $169 95'517.00 DWN.

Pre-recorded Sterec Tapes (stacked). $15.00 MO,

MODEL C-TR-1C Conversion Kit: Converts TR 1C to TR-1D (see
TR-1D description above). Shpg. wt. 2 Ibs.. ... $19.

MODEL C-TR-1D Conversion Kit: Converts TR TD to TR-1E (
TR-1E description above). Shpg. Wt. 2 Ibs..... $14.95

MODEL C-TR-1CQConversion Kit:Converts TR-1C to TR-1E
(sec TR-1E description ahove). Shpg. Wt. 2 lbs. $19.95

HEATH COMPANY/Benton Harbor, Mich.

® Choice of Monophohic or Stereo models

o Complete versatility

e Easy to assemble, easy to use

STEREC-MONO TAPE RECORDER KITS (TR-1A Series)

Here are the tape recorders the avid hi-fi fan will find most appealing!
Their complete flexibility in installation and many functions make them
our most versatile tape recorder kits. This outstanding tape recorder
now can be purchased in any one of three versions. You can buy the
new two-track (TR-1AH) or four-track (TR-1AQ) versions iwhich
record and play back both stereo and monophonic programming, or the
two-track monophonic record-playback version (FR-1A) and later con-
vert 1o either two-track or four-track sterco record-playback models by
purchasing the MK -4 or MK-5 conversion kits. The tape deck mecha-
nism is extremely simple o asscinble. Long, faithful service is assured by
precision bearings and close machining tolerances that hold Autter and
wosy 10 less than 0.35%. Power is provided by a four-pole, fan-cooled
induction motor. One lever controls all tape handling functions of for-
ward, fast-forward or rewind modes of operation. The deck handles up
10 7" tape reels at 7.5 or 3.75 II’S as determined by belt position. The
TR-1A scries decks may be mounted in either a vertical or horizontal
position (mounting brackets included). The TE-1 Tape Electronics kits
supplied featurc NARTB equalization, separate record and plavback
gain controls and a safety interlock. Provision is made for mike or line
inputs and recording level is indicated on a 6E5 “magic eve” tube.
Two circuit boards simplify assembly.

MODEL TR-1A: Monophonic two-track record/playback with fast for-
ward and rewind functions. In¢ludes one $99 95 $10.00 DWN.

TE-4 Tape Electronics kil. Shpg. Wt. 24 Ibs. $9.00 MO.
TRI1A SPECIFICATIONS—Frequency resPonse: 7.5 X 50 to 12 €ps.
3.75 1PS £3db 50 tc 7,000 ¢ Signal-to:noise ratlo: betier than 45 db below full output
it 1.25 volts /channel. Harmonie distortion: less than 277 af fi tout. Bias erase fre-
quency: 60 ke (push-pull ancillator).

MODEL TR-1AH: Two-track monophoni¢ and stereo record/playback
with fast forward and rewind functions. Two $1 49 95 $15.00 DWN.
TE-4 Tape Electronics kits. Shpg. Wt. 36 Ibs. $13.00 MO.
TR-1AH SPECIFICATIONS —Frequency resPonse: 7.5 |PS 3 db 40 to 15,000 ¢t
3.751PS == db 4010 10 070 cps . Signal-to-noise ratio: 45 db below | tout of 1 volt /cha

Harmonic distortion: lecs than at full culpul. Bias erase frequency: 60 ke
(push-puli osciilator)

MODEL TR-1AQ: Four-frack monophonic and stereo record/ptayback
with fast forward and rewind functions. Two $1 49 95 $15.00 DWN.
TE-4 Tape Electronics kits. Shpg. Wt. 36 tbs. $13.00 MO.
TR.IAQ SPECIFICATIONS—Frequency response: 7.5 |PS =3 db 40 to 15,000 cos;
3.75 IPS =3 db 40 to 10.008 cps . Signal-to-noise ratio: 40 db below full output of . 75 veits |
channel. Marmeonic distortion: less than 292 at full oytput. Bias erase: 60 ke (push-pull
oscillator).

a subsidiary of Daystrom, Inc.
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New “Acoustie Suspension®” Hi-Fi
Speaker System Kitg

NOW=FOR THE FIRST TIME
— EXCLUSIVELY FROM HEATH

ACOUSTIC SUSPENSION HI-FI SPEAKER SYSTEM KIT (AS-2)

A revolutionary principle in speaker design, the Acoustic Research speaker
has been universally accepted as one of the most praiseworthy speaker sys-
tems in the world of high fidelity sound reproduction. Heathkit is proud to
be the sole kit licensee of this Acoustic Suspension principle from AR, Inc.,
and now offers for the first time this remarkable speaker system in money-
saving, easy-to-build kit form.
The 10" Acoustic Suspension woofer delivers clean, clear extended-range
bass response and outstanding high frequency distribution is provided by the
$ 6 995 specially designed “‘cross-fired”” two-speaker tweeter assembly
Another first in the Heathkit line is the availability of preassembled and
prefinished cabinets. Cabinets are available in prefinished birch (blond) or
HEATHKIT AS-2M (mahogany) $79.95 mahogany, or.in unfinished birch §uilablc for the ﬁni_s}’f of your'choice. Kit
HEATHKIT AS-28 (birch) EACH assembly consists mcrc.ly of niounting the_ speakers, wiring l.h(: simple cross-
over netweork and filling the cabinet with the fiberglass included. Shpg.
Wi, 32 lbs.
SPECIFICATIONS —Frequency response (at 10 watts input): 45 db, 42 to 14,000 cps: 30 db down 2t 30

g 9 0s. Harmoni€ distortion: below 2% down to 50 cps. below 3% down to 40 cps at 10 watts input
galil om Impedance: 8 ohms. Suggested amplifier power: watls minimum. Suggested

= dampling factor: high (5:1 Efficiency: about 2%. Distribution an@le: 90° jzontal plane.
ew es Cimensions: 247 W, D

E‘lllll"lle'lt AN INSTRUMENT LONG-AWAITED
BY SERVICE TECHNICIANS
EVERYWHERE!

HEATHKIT FM TEST OSCILLATOR KIT (FMO-1)

Here in one compact, casy-to-use instrument arc provided all the test signals
and sweep frequencies required for fast, casy alignment and troubleshooting
of RF, IF and detector sections of FM tuners and receivers. An instrument
unique in the test equipment field being the only one of its type designed
especially for FM service work

HEATHKIT AS-2U (unfinished)

SPECIFICATIONS —Qutpul frequencies: for RF alignm 90 mc (FM band low end). 1 mc (FM banc
anae) nc (FM band high end). Medulation: 400-cy l2l FM {F and detector alignment:
10 e sweep. Sweep width markers: b A 1 1 mc, variable. 16.7 mc (crystail. 100 ke sub-marker
Modulation: 4 cle AM. For other apBlications: ? ) sc {cfystal) and harm $00 ke, 400-cycle aud
Controls: main f ¥ selecic odutal ailch foe niric level contr ator switch fee
c 1 1t r switch, output control, AF-RF Jre L switch. Power
HEATHKIT FMO-1 P.:'.f:u':cgﬁ supply: transform zlenium Power requirements: 105.125 V, 50 /60 cycles. 12 walts. Cabinel
& size: 7% H. x 43" W.x 4%° D.

LA A RN AR X R N NN NN NN NN NN RN NN NN NN N N N R N N N W I R S A N

PREASSEMBLED AND ALIGNED
BANDSWITCH/COIL ASSEMBLY

RF SIGNAL GENERATOR KIT (RF-1)

Moderately priced, and capahle of precision performance the RF-1 provides
highly accurate and stable RF signals for trouble-shooting and aligning RF
and IF circuits of all kinds. Modulated or unmodulated RF output of at least
100.000 microvolts is available. controlled by both fixed-step and continu-
ously variable controls. A built-in 400 cycle audio gencrator with 10-volt
output provides internal modulation of RF signal and is available scparately
for audio tests. A preassembled bandswitch and coil assembly, aligned to
factory precision standards, eliminates the need for special alignment equip-

HEATHKIT RF-1 ment. Shpg. Wt. 7 lbs.
SPECIFICATIONS—Frequency range: Band A. 100 ke 10 320 kc; Band B, 310 ke {0 1.1 mc; Band C, 1 mc to
$ 95 2 mc; Band D, 3.1 mc to 11, mc; Band €. 10 mc to 32 me; Band F, 32 me to 110 mc. Calibrated harmonies:
110 mc 1o 220 mc. Accuracy: 2%. Quitput: impedance, 50 ohms; voltage, in excess of 100,000 uv on all bands

Modulation: internal, 400 cycles aporox. 30% depth; exfernal. approx. 3 V across 50 k ohm 1or 30%. 400 cycles
audio outpul: approx. 10 V open circuil. Tube complement: VI 12AF7 RF qscillator. V2 BAN8 modulator
and oulput. Power requirements: 105-125 V 50 /60 cycles AC, 15 walls. Aluminum cabinet dimensions:
64" W.x9% H. x5 D.
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Ham Radio Gear

TOP POWER WITH ECONOMY
AND SAFETY

KILOWATT POWER SUPPLY KIT (KS-1)

The KS-1 is designed as a companion to the “Chippewa™ Linear Amplifier
and is also suitable for supplying plate power to most other RF amplifiers in
the medium to high power class. The KS-1 features an oil-filled, hermetic-
ally sealed plate wransformer to minimize corona, a swinging choke in the
filter circuit for good regulation, and a 60-second time delay relay to permit
adequate heating of the mercury vapor rectifiers before application of
plate voltage. All components are conservatively rated and well insulated
for long life and dependable service. Shpg. Wt. 105 Ibs.

SPECIFICATIONS —Maximum DC power output: 1500 watts. Nominal DC voltage output: 3000 or
Maximum DC current output: Average 500 ma. peak 1000 ma. Regulation: 180 to 600 ma (typi

inear i to 300 ma (typical amplifier}, 107, O tc 1. 15%. Ripple: Less than 1

Tube complement: 866A mercury vanor rectit Recommended ambient temperature: 50 to 1
HEATHKIT KS-1 r Cireuit: T ave m y vaoor rectifiers in a full wave, single-phase configuration with
put P Line power requirements: 115 ¥, 5 ey 20 amp 0 V. 50/60

$1 6995 Cy 10amyp Chassls size: 172" W. x 12° K. x 13° D.

MOVE TO THE TOP IN
TRANSMITTING POWER

““CHIPPEWA"' KILOWATT LINEAR AMPLIFIER KIT (KL-1)

The KL-1 operates at maximum legal amateur power inputs in SSB, C\W
or AN service using any of the popular CW, SSB and AM exciters as a
driver. Premium tubes (4-—400’s) push the “Chippewa” to top performance
levels while a centrifugal blower provides morc than adequate cooling.
Shpg. Wt. 70 Ibs.

SPECIFICATIONS—RF scction: Oriving power required {10 me ): Class AB1 (tuned grid) 10 watts
(< C (tuned ¢ 40 watts; Class ABY arigd) 60 watts pe Power input: Class AB1

e Hati 3 wi | AB1 tone test) watts; Class AB1 (AM linear}

watt C (CW) 1000 walts. Power output (20 meters): Class AB1 ($SB-voice modulation) 900

watts PEP; Class ABY {SSB-two tone test) 550 watis; Ctass AB1 (AM linear) 300 watts: Class C {CW) 750 watis.
Output impedance: 50 to 72 ohms {unbalanced). Input impedance: 50 10 72 ohms {unbalanced). Band
s coverage: 80, 40. 20, 15 and 10 meters. Panel metering: 0t 50 ma, grid current: 0to 100 ma screen current;
HEATHKIT KL-1 o 0 volt Blate voltage: 0 1o 1000 ma Dlate current. Tube €omptement: Final tubes. (2 4-400A; clamp
6DQ6; voltage regulators, (4) OD3. (2) OC3. Power requirements: AC (power supply primary cir-

$ q 1 5 00 < i 250 watts. 115 volt, 50 /60 cycies; DC. 300010 4000 volts, 450 ma. Cabinetsize: 194" W.x 114 H. x 16" D

LR R N R R N N N N N N N N A N I I I S AT ST S APy

2-METER CONVERTER KIT (XC-2)

Fxtends coverage of the Heathkit ““‘Mohawk” Receiver to the 2-meter band.
May also be used with receivers tuning a 4 mc segment between the fre-
quencics of 22 and 35 mc when appropriate crystal is used. Shpg. Wt. 7 |bs.

w SPECIFICATIONS—Noise figure: 4.5 db 1 uv signal provides 20 db thermal noise quleting. Sensitivity:

S T e aporox. .1 uv input will provide a signal better than 6 db over noise level. Gain: approx. 40 db, Pass band:

= essentially flat 144 to 148 me; approx. 35 db down at 143 and 149 mc. Image rejection: beiter than 100 db

. (tunable). Output impedance: 50 to 75 chms. Input impedance: 50 to 75 chms; 300 ohms with ba .

HEATHKIT XC-2 ) Frequency: input, 144 to 148 mc; output, 22 to 26 mc with crystal supplied. Tubes: 6AMA, 6858, 6EAB,

12AT7. Crystal: .005% 3rd overtone. Pawer fequirements: 150 volts DC at 50 ma (dropping resister sup-

$ 3 6 95 plied for 210 VDC RX-1 operation) 6,3 volts AC /DC at 1.375 amps. Size: 9" W, x 54" H. x 4%’ D,

““BEST BUY' UTILITY POWER SUPPLY KIT (UT-1)

This power supply is ideal for converting the Heathkit “Cheyenne” and
“Comanche” mobile transinitter and rcceiver to fixed station operation;
or may be used to provide nccessary filament and plate voliage for a wide
variety of amateur equipment. Features silicon diede rectifiers, high capac-

(‘9 *)m ity filters for superior dynamic regulation, and line filtering to minimize
:—'\h_u . 2 2 o TVI and reduce receiver line noise. On ICAS basis, provides 150 watts DC
HEATHKIT UT-1 - plus filament power for 6.3 volt or 12.6 volt filament applications (6.3 VAC,,

8 amps. or 12.6 VAC,, 4 amps.; 600 VCI)., 250 ma or 600 VIDC, 200 ma

-
$2895 and 300 VDC., 100 ma). Less than 1% ripple; excellent regulation.

Housed in attractive green and gray-green cabinet measuring 97 long,
4% " wide, 6" high. Shpg. Wt. 15 Ibs.
ELECTRONICS WORLD
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New Citizen’s Band Transceiver
WIRED OR KIT FORM

HEATHKIT CB-1

$44. 295

(kit model)

HEATHKIT W-CB-1

$6095

(wired model)
$6.10 dwn., $6.00 mo.

» No Tests to Take—No Operator's License Required
e Any Citizen 18 or Older Can Have Own Station
¢ Hundreds of Business and Personal Uses

CITIZEN'S BAND TRANSCEIVER KIT (CB-{)

The Heathkit CB-1 Citizen's Band Transceiver is a compact radio transmitter and
receiver combination designed to operate on the new 11-meter “Citizen's Band”’. No
tests 1o take, no special knowledge or operator's license required . . . you nced only
fill out forms we supply, and mail them to FCC to apply for station license. Operates
just tike anv short wave radio used by volice and other communication services.
Front panel switch selects both “wransmit” and “receive”. Two or more Heathkit
Transceivers provide you with your own 2-way radiotelephone system for making
necessary business and personal contacts with family, friends or associates. A Heathkit
accessory power supply makes the CB-1 compietely portable for use in cars, trucks,
boats, etc.. using 6 or 12 volt batteries. With appropriate accessory antenna, the CB-1
can be used for communicatng between truck and office, home and automobile, boat
and shore, farm-house and field . . . literally hundreds of useful applications. Comes
complete with microphone, 2 power cords for mobile or fixed operation, station 1D
card, cali letters. and crvstal for one channel and FCC application form. Order
power supply and antenna scparately. Atwractively stvled in two-tone “mocha”
and “beige”. Shpg. Wt. 10 |bs.

SPECIFICATIONS—Receiver type: Superreganerative deteclor w frl stage. Power Input: 5 watts maxl-
mum to piate of final RF amolitier (FCC requirement). Transmitter freQuency control: Third avartone ty pe
quarlz crystal operating within 0.005% of marked channel frequency between —20° and =139 F. Medulatlon:
AN plate and screen moduiation aulomatically limited to less than 1004 (FCC requirements). Powersup ply;
internal 117 V, 50 /60 cyclos, AC (35 watls). For 6 V battery power, use Mode! VP-1-6 Vibrator Power Supply
(6.5 amps): lor 12 V baltery power, use VP-1-12 (4 amps}. Total B4 requirements: 260 volts at 60 ma; total
heater requirements, 6.2 voits al 1.8 amds. or 12.6 volts al 0.9 amps. Power rectifier: 2 silicon diodes in tull
‘wave voltage doubler circuit. Microphione: Combination hand-neld and gesh type, Ceramic element, plastic
case, with cord and corncCtor. RF autput impedance: 50 ohms. Speaker slze: 34" (round). Undistorted
audio power output: Approximately 1 watt. Line cords: Two supplied, one for AC operation. one 1or baltery

operation. Power circuits automaticatly switched when appropriate line cord is plugged In, Cablnet dimens
sions: 8" H. x6° D.x9

ORDER BLANK

Name

Both models include transcelver, crystal,
microphone and two special nower cords.

SPECIFY FREQUENCY CHOICE
(1st and 2nd choice)

CLASS D CITIZEN'S BAND

FREQUENCIES
26,965 me 27.035 m¢ 27.115 mc¢ 27.185 mc
26.975 mc 27,055 mc 27.125 mc¢ 27.205 mc
26.985 mc¢ 27.065 mc 27.135 mc 27.215 mc¢
27.005 mc 27.075 m¢ 27.155 m¢ 27.225 mc¢
27.015 mc 27.085 me 27.165 m¢  *27.255 m¢
27.025 me 27.105 me¢ 27.175 me¢
*This channel shared with Class C Radio Control.

ANTENNAS

CBU-1 “UTILITY' ANTENNA.. . ... S —— L1

Goad coverage, portable antenna for temporary mobile
or fixed installations. 45% " basc-loaded antenna, 12’
connecting cable, mounting bracket and clip. 3 lbs.
CBM-1 '"MOBILE' ANTENNA. ... ........ .$19.95
Best coverage mobile instaliation. Easy to install spring
base, % wave, 9’ whip; t5° connecting cable and neces-
sarv hardware. 7 ibs.

CBF-1 “FIXED LOCATION'" ANTENNA .. .$19.95
Excellent coverage, !4 wave “ground plane”, 97 ele-
ments; 50" conaecting cable and mounting bracket. 7 Ibs.
WIRED AND KIT FORM

POWER SUPPLIES FOR MOBILE USE

6 volt Vibrator Power Supply for use with 6 volt baitcries.
KIT—Model VP-1-6. Shpg. Wt. 41bs.,........... $7.95
WIRED —Model WVYP-1-6. Shpg. Wt. 4 ibs......$11.95
12volt Vibrator Power Supply for use with 12 voltbatteries.
KIT—Model VP-1-12. Shpg. Wt. 4lbs............ $7.95
WIRED--Model WVP-1-12. Shpg. Wt. 4 Ibs.....$11.95

HEATH COMPANY BENTON HARBOR 15, MICH.

a subsidiary of Dayslrom, Inc.

SHIP VIA

NOTE: all prices and specifi-
cations subject to change A

O Parcel Post

(S S WSS N NS —————— e

HEATHKITS are also available at your Dealer

see listing
on next page

|

|

I — - Express

| wilhout notice. E ht

1 closed find ( City & Zone____ — e ———— State reig

| money order. PI ship o (ELEASERRRINT) _ I Best Way

1 Co.n.( QUANTITY ITEM MODEL NO. PRICE

: On Express orders do notin- [ i

| clude transportation charges

| —they will be collected by the — ]

| express agency at time of

: delivery. =

: On Parcel Post Orders include |

| postage for weight shown. All [~ O H
| prices are NET F.O.B. Benton 1
1 Harbor, Michigan, and apply 1
1 to Cor tal U.S. and Pos- POSTAGE |
: sessions only. 20% Deposit [[] SEND FREE HEATHKIT CATALOG :
| required on all C.O.D. orders. TOTAL |

November, 1959
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Here’'s where to buy

84

your HEATHKIT locally...

CALIFORNIA

BERKELEY

zacKIT Corporation
CHICO

Dunlap Radlo & TV
EL CAJON

Telrad Electronics
FRESNO

Qunlap Radlo & TV
LOS ANGELES

Klerultt Sound Cargoration

(2 Locatlons)

MARYSVILLE

Dunlap Radlo & TV
MERCED

Dunfap Radio & TV
MODESTQ

Ounlap Radlo & TV
PALO ALTO

Zachk Electronica
RIVERSIOE

Klerultt Sound Carporation
SACRAMENTO

Dunlap Radio & TV
SAN DIEGO

Telrad Electronics
SAN FRANCISCO

Zack Electronics
SANTA BARBARA

zacKIT Corporation
STOCKTON

Dunlap Radio & TV
TARZANA

Kierulff Sound Corparation
YISALIA

DunI‘ao Radio & TV

DELAWARE

WILMINGTON
Radio Electric Service Co.

FLORIDA

cocoa

Thurow Distributors, InC.
DAYTONA BEACH

Thurow Distributors, Inc,
JACKSONVILLE

Thurow Distributors, Inc.
MiAMI

Thurow Distrlbutors, Inc.
ORLANOO

Thurow Olstelbulors, Inc.
PENSACOLA

Thurow Dlstributors, Inc.
ST. PETERSBURG

Thurow Olstributors, Inc,
TALLAHASSEE

Thurow Olstributars, Inc.
TAMPA

Thurow Olstributors, Inc.

ILLINOIS
ALTON
Radonles—Alten, Inc,
INDIANA
FORT WAYNE

Ft. Wayne Electronics Supply,Inc.

INDIANAPOLIS
Graham Electranics Supply, Inc.

LAFAYETTE

Latayette Radlo Supply Ca.. Inc
MUNCIE

Muncie Electronics Supply. Inc.

IOWa
DES MOINES
Radio Trade Supply Co.

FORT DOOGE
Radlo Trade Supply Co.

MARSHALLTOWN
Radlo Trade Supply Co.

WATERLOO
Radio Trade Supply Co.

LOVIStANA
LAFAYETTE
Sterling Electronfcs, Inc.
MARYLAND

BALTIMORE
American Distributing Ca.
(2 Locations)
The HI-FI Shop
SALISBURY
Radio Electric Service Co.

MASSACHUSETTS

BOSTON
Audtanics, Incorporated

MICHIGAN
ALLEN PARK
Volta Electronics
DETROIT
High Fldelity Workshop

PONTIAC
High Fidelity Workshop

MINNESOTA

DULUTH

Lew Bonn Company
LA CROSSE

Lew Bonn Company
MINNEAPOLIS

HI-FI- Sound

Lew Baan Company
ST. PAUL

HI-Fil -Sound

Lew Bonn Company

MISSOUR
ST. LouIs
Radonics
(2 Locatlons)
Radonics-West. Inc.
Radonics-Gravois. Inc,

NEW JERSEY

ATLANTIC CITY

Radlo Electric Service Co,
CAMDEN

Radlo Electric Service Co,
MOUNTAINSIOE

Federated Purchaser, Inc,
NEWARK

Federated Purchaser, Inc.

NEW YORK

ALBANY

Fort Orange Radio Dlst. Co.. Inc.
BATH

Rochester Radio Supply Co., InC.
BELLEROSE

Cross Island Elecironlics, Inc,
BINGHAMTON

Stack Electronics, Inc.
BROOKLYN

Acme Electronics, Incorporated
ELMIRA

Stack Electronics, Iac.
FARMINGDALE

Gem Elec. Distrlbulors, Inc,
FOREST HILLS

Beam Electronics, Incorporated
GENEVA

Rochester Radlo Supply Co.. Inc.
HERKIMER

Herkimer Electronics Co.. Inc
HICKSVILLE

Gem Elec. Qistrlbutors, Inc.
MINEOL A

Atrow Electronics, Incorporated
MT. VERNON

Davis Radio Distributing Co,,
NEW YORK

Arrow Electronlics. Intorporated

Harvey Radlo Company
ROCHESTER

Rochester Radio Supply Co., Inc
SYRACUSE

Syracuse Radlo Supply Co.. Inc.
UTICA

Genesee Electronles Company
VALLEY STREAM

Elm Electronles. Inc.
WATERTOWN

Watertown Electronlcs Company

ND. CAROLINA

CHARLOTTE

Southeastern Radio Suppiy Co.
FAYETTEYILLE

Southeastern Radio Supply Co.
GREENSBORO

Southeastern Radio Supply Co.
KINSTON

Soufheastern Radio Supply Co.
RALEIGH

Southeastern Radio Supply Co.

OHIO

AKRON

Sun Radio Company
CHILLICOTHE

Buckeye Electronics Disl., Inc,
CLEVELAND

Ploneer Electronic Sunply Co,

(2 Locatlons)

CoLUMBUS

Buckeye Efectronics Dist., Inc,
DAYTON

Ham ‘n HI-Fi, Inc.
LORAIN

Ploneer Electronic Supply Co.
MAPLE HEIGHTS

Ploneer Etectronlc Supply Co.
NEWARK

Bucheye Electronics Dist,, Inc,
SANDUSKY

Pioneer Electronic Supply Co,
SPRINGFIELD

Standard Radio-Springfield, inc,

OLEDO
Liletime Eleclronlc;
ZANESVILLE
Buckeye Electronics Dlst Inc,
OREGON
PORTLAND
Eccles Electric Company
SALEM
Cacil Farnes Company
PENNSYLVANIA
ALLENTOWN
Federated Purchaser, Inc,
EASTON
Foderated Purchaser, IncC.
ERIE.
J. V. Duncombe Co.
(2 Locations)
PHILADELPHIA
Austin Electronics. Inc.
Radlo Efeciric Service Co,
(3 Locations)
PITTSBURGH
House of Audlo
WILLOW GROVE
Radlo Electri€ Service Co.
YORK

Radio Electric Service Co,
RHODE ISLAND
PROVIDENCE
Audionics, Incorporaled
TEXAS
BEAUMONT
Slerling Radlo Products, In¢.

BRYAN
Stetling Radlo Products, Inc,

DaLLAS
HHicrest Recards & HI-FI
HOUSTON
Sound Equlpment, Incorporated
Sterling Radio Products. Inc.
LUFKIN
Sterling Radlo Products, Inc.
VIRGINIA
ARLINGTON
Key Etectronlcs, Inc.
NEWPORT NEWS
Caln Electronles Company, Inc,
NORFOLK
Caln Electronics Company, Inc.
{2 Locations)
PORTSMOUTH
Catn Electronics Company, Inc.
RICHMOND
Meridian Electronics, inc.

WASHINGTON
SEATTLE
Seattle Radio Supply, Inc.
WISCONSIN

MAOISON

HI-Fl Corner

Sattertiald Electronics, Inc,
MIL WA UKEE

HI-Fi Center

Netzow's

Careful selection of reliable qualified dealers is a slow

process . .

. SO please bear with us if your area has not
been covered. Thank you.

New York Service Representative

Empire State Electronic Serv., Inc.
180-14 Union Turnpike

Flushing 66, Long Island, New York

HEATH COMPANY/Benton Harbor, Mich.

[f)\] a subsidiary of Daystrom, Inc.

www americanradiohistory com

| Harmonic Distortion ,
(Continued from puge 73)

power output. In general, as the out-
put power is increased, so is amount
of distortion. Usually, the increase is
smooth and gradual up to the over-
load point, where there is a sudden
fump in distortion. Amplifiers should
be rated at a power just below this
overload point. while the THD is still
only a small value. In the case of
preamps. measurements are frequently
made with certain input and output
voltages. For example, we might meas-
ure distortion at 1-volt input and 1-volt
output or eise at 5-volt input and
2-volts output.

A high-quality 50-watt hi-fi ampli-
fier might have the following THD
specification: “Total harmonic distor-
tion below 1% from 20 to 20,000 cps
within 1 db of 50 watts” Such an
amplifier would probably have no trou-
hle at all in producing up to a full 50
watts of output at less than 1% THD
over most of the audio range. At the
very extremes of the range. however,
it would still be generating less than
1% distortion at powers up to 40 watts
(which is 1 db below 50 watts).

Another unit night be rated as fol-
lows: "“Total harmanic distortion be-
low 277 from 30 to 15.000 ¢ps.” This
amplifier might very well have a THD
ol a fraction of 1% at 1000 cps. but
distortion would not exceed the 2%
figure at full-rated power output over
the frequency range specified.

A measurement of total harmonic
distortion. then, although it does not
tell the whole story, is one of the most
useful perlformance specifications that
can he measured.

REFERENCE

1. Olgon, Harry F.: “Aeoustical Engincer-
ing” 1y, Vean Noxtrand Co., New Yorl B30

QUICK SOLDERING
By WILLARD WEISS

WELLER or similar type soldering

wun can he used o heat ts by the
registanes method. By cutting off the
end of the regular copper heating ele-
ment and applving the two end= 1o the
joint to be <oldered and closing the trig-
wer switeh, heat is developed directly e
the joint itsell.

This method will develop o rapid
and loealized |li,'_'|| temperature and. in
crowded chasziz, will help prevent dam-
age to .'ul_i.u'f‘ln com poncnts.

The anthor hnz fonnd this teehinique
to be useful when soldering components
such as precision resistors, diodes, and
tranasistors to tnrret luge on terminal
boardz. 1t iz important not to overheat
llu--o lvp < of ponents.

“Vari i=. avatilishle, it may he
na«'cl lu control the and
tempecature by plugging the -
e into the “Varviae” and veducing ihe
line vollage.

Afier using this technigqiee {or some
time, the anthor n’1 observed any
damage to the soldering gun. o actual
fact, the gun rona cooler than mal
sinee it heats the point more rapidby than

30—
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page ads in the nation’'s top magazines tell the story!
The New JERROLD
TV-FM RECEPTOR’
Ends Rabbit Ears!

the first
really small

really powerful
TV-FM antenna

® No gadget or unproven gimmick . . . it's guaranteed by
Jerrold Electronics Corporation.

/ e No more rabbit ears cluttering up the top of the TV set!
e Even eliminates outside antennas in many areas!
® Easy to install, siides over line cord of TV or FM set!
® Push button tuning for best reception . . . set it and forget it!
® Absolutely safe . .. uses no electricity!
Model TVR $595 List ® Designed for VHF, UHF, Color and FM!
® Handsomely packaged in a self display unit. Priced to sell fast!

the new antenna that
hides while it works!

JE "Lﬂ Contact your Jerrold Distributor or Write: “Trode pMark ECient Rending
ELECTRONICS CORPORATION Distributor Sales Division

Dept. PD180 The Jerrold Bullding * Philadelphia 32, Pa.
Jerrold Electronics (Cancda) limited

Export Representative: CBS International, New York 22, N. Y,
November, 1959°
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YOUR STEREO

PICK
THE BEST
FOR

PICKUP
SYSTEM

WEATHERS

These are the same components

which play an important role in

producing Weathers TrioPhonic
Stereo—the sound that outmodes

conventional stereo.

86

StereoRamic Cartridge C-501

The first ceramlc cartridge to outper-
form the finest magnetic pickups.

SPECIFICATIONS

Frequency Response
Compliance

Dynamic Moving Mass
Recommended Tracking Force

15-30.000 ¢ps
6 x 10-¢ cm/dyne
1.0 milligrams

Professional Arms. 1-2 grams
Changers and other type arms 2.6 grams
Stylus 0.7 mil diamond or sapphire
Separation 25 db
Signal-to-noise Ratio. —60 db

Qutput per channel .0.25 volts 7 em/sec
Audiophile Net
C-501-D—Diamond....$17.50

C-501-S—Sapphire....$9.75

StereoRamic Pickup System

MC-1. Features the StereoRamic car-
tridge and the Micro-Touch Tonearm.
Leads plug directly into the phono mag-
netic input of all preamplifiers.

SPECIFICATIONS
Arm Bearing System
Tracking Force
Finish

.Viscous Damping
Easily adjusted 1 to 8 grams
Ebony with gold trim

Overall Length 13 inches
Pivot to Stylus Tip Length. 9% inches
Recommended Overhang. . ¥ inch

Audiophile Net
MC-1.D~(Diamond)....$55.95
MC-1-S—(Sapphire)....$48.25

For more information about Weathers com-
ponents, write for " The Audiophile’'s Album®

WEATHERS INDUSTRIES
68 E.Gloucester Pike, Barrington, N.J.
Export: Jos. Plasencia, Inc., 401 Broadway, N. Y.

| 15,000 cps.

PORTABLE MEGAPHONE

Audio Equipment Company. Inc. of
Port Washington, L.I. New York has
recently released a transistor-powered
portable megaphone which is being
marketed as the "Audio Hailer” Model
S-168.

The circeuit includes a three-stage
push-pull amplifier using three power
transistors and one voltage amplifier

transistor. Acoustic output is 115 db
at 5 feet. power is 7 watts. The entire
circuit is powered by twelve flashlight
cells whose battery life approximates
shelf life.

The megaphone has a two-tone
green. weatherproof baked-enamel
housing with a die-cast aluminum pis-
tol erip handle. The unit measures
123, " over-all and weighs 53%; pounds.
A cotorful data sheet giving complete
specifications on this new unit is avail-
able from the manufacturer on re-
quest.

MATCHED MIKES FOR STEREO
Shure Brothers. Inc., 222 Hartrey
Ave., Evanston. Ill. has introduced
high-fidelity matched microphones

which permit tape recording fans to
obtain professional quality stereo
tapes.

The Model 558 “Unidynes’™ are pre-
cision made and guaranteed to be
matched within 2 db across their en-
tire frequency range of from 50 to
“Unidynes” are unidirec-

www.americanradiohistorv.com

tional dynamic microphones with
multi-impedance switches to permit
matching low (35-50 ohms), medium
(150-250 ohms), or high (100,000 ohms
and up) impedance inputs. Their su-
per-cardioid pickup patterns make
them effective at a 75 per-cent greater
distance than standard microphones.
according to the company.

The manufacturer will supply futl
details and price information on these
new matehed microphones upon re-
quest.

BOOKSHELF SPEAKER

ALCOR, Inc. of Ithaca, New York is
currently in production on a new book-
shelf speaker system which is espe-
cially adapted to stereo applications

The “Polaris” incorporates a radical
tweeter design which uses acoustic re-
flection to provide smooth. wide disper-
sion even at the highest audible Ire-
quencies. This wide dispersion makes
it uhnecessary to sit exactly midway
between the speakers to hear balanced

stereo and allows several listeners in
various parts of the room to enjoy ex-
cellent reproduction.

The woofer is a soft-suspension, cast-

frame. low-frequency driver and is
used with a true LC crossover. Ampli-
fer distortion is reduced since the sys-
tem presents a nearly constant imped
ance to the amplifier at all frequencies.
The system may be used with any am-
plifier rated at 10 watts or better.
Frequency response is 35 to 17.500 c¢ps.

The enclosure measures 113" x 11%"”
x 243,” and will fit any 12” bookshelf.
It is available in unfinished birch. gen-
uine blonde or dark mahogany, and
genuine walnut or cherry finishes.

Write the manufacturer direct for
complete details and prices.

FISHER TUBE LINE

Fisher Radio Corporation, 21-21 44th
Drive. Long Island City 1, N. Y. is
now marketing a new line of labora-
tory tested and matched-paired vac-
uum tubes for audio, radio, and tele-
vision applications.

According to the company, the lab-
oratory matching of tubes in pairs
makes it possible to balance sensitive

ELECTRONICS WORLD
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“The new Citation Kits represent
for me the successful culmination
of years of research and experimen-
tation to achieve the ultimate in high
fidelity design.”

Stewart Hegeman, Director of Engineering,
Citation Kit Division, Harman-Kardon, Inc.

HESE ARE STRONG WORDS from
Ta conservative audio engineer. But
the proof is overwhelming. All that’s
necessary is a look at the technical speci-
fications of the new Citation I Stereo-
phonic Preamplifier Control Center and
Citation 11 120 Watt Stereophonic Power
Amplifier.(\We’ll gladly send then to you.
Ilegemnan is recognized as one of the
world’s great audio engineers. His original
designs for the fainous Brociner amplifier
and preamplifier, and the Hegeman-Low-
ther speakers, are still regarded as classics
by audio engineers and audiophiles. In
his capacity as head of the kit engineer-
ing group at Harman-Kardon, he has again
created new classics.

Easily Assembled—
Professional Performance

THERE ARE MANY exciting new concepts
built into the Citation Kits. The engineer-
ing is so wonderfullv precise that the in-
strument constructed by the kit builder
will duplicate the precision of the finest
factoryv-assembled products. Here are
some of the remarkable new assembly
features that distinguish the Citation Kits:

Military Type Construction : For ease of
assembly and durability, rigid phenolic
boards are used. Special Cable Harness:
Unique harness template enables builder
to make a professional cable harness to
facilitate wiring and insure accuracy. Spe-
cial Aids: Resistors and condensers are
filed individually on special component
cards so that they can be quickly identi-
fied. Wire strippers are supplied free with
cach kit to produce clean wire junctions.

The Citation }
Stereophonic Preamplifier
" Control Center

HERE 15 THE FIRST brilliant expression of
the advanced design concepts which

sparked the new Citation Kit Line: the
incomparable Citation I, Stercophonic
Preamplifier Control Center,

The Citation I consists cssentially of a
group of circuit blocks termed active and
passive networks. Active networks incor-
porate the vacuum tubes and furnish am-
plification; passive networks consist of
resistors and condensers and provide pre-
cise equalization. The active networks are
treated as one- or two-stage amplification
units, flat over an extremcly wide fre-
quency range, and cach one of these net-
works is surrounded by a feedback loop.
This results in lecels of distortion so low as
to prove unmeasurable. The passive net-
works are constructed of precision com-
ponents and are designed for minimum
phase shift.

controls are used on the new Citation

I. They overcome the limitations of
continuously variable potentiometers;
each position on a step control can be
engincered to perform a specific function
which is absolutely repeatable when nec-
essary. The flat position of the controls
by-passes all tone control circuitry, there-
by eliminating transient distortion and
phase shift.

Other features include: The new Cita-
tion Blend Control which introduces a
continuously variable amount of cross-
feed between the two channels to elimi-
nate the “hole-in-the-middle” effect of
many stereo records; DC heated preampli-
fier filaments; six silicon diode rectifiers to
provide unexcelled B+ and filament regu-
lation; separate turnover and rolloff con-
trols to provide precise equalization.

The Citation I is available with an op-
tional walnut hardwood enclosure which
sets off its magnificent sculptured satin-
gold escutcheon. The Citation I...
$139.95; Factory Wired...$239.95; \Wal-
nut Enclosure, WW-1,..$29.93,

The Citation 11
120 Watt Stereophonic
Power Amplifier

I IERE IS ALL the power required

from a stereophonic amplifier. Two
60 Watt Channels—with a combined
peak power output of 260 Watts!

The Citation 11 reflects a dramatic new
approach to amplifier design. Audio en-
gineers have discovered that the charac-
teristics of an amplifier in the non-audible
range strongly influence sound quality in
the audible range. This can be determined
in eritical listening tests wherc the pro-

PROFESSIONAL STEP-TYPE tone

gram material for each amplifier is labora-
tory controlled.

Because of this vital consideration the
Citation II is engineered to produce fre-
quencies as low as 5 cycles virtually with-
out phase shift. At the high end —the am-
plifier has a frequency response beyond
100,000 cycles without any evidence of
ringing or instability.

Aupio ENGINEERS have also found that
the higher the degree of feedback—and
the consequent lower distortion—the more
apparent the improvement in sound qual-
ity and the greater the reduction in listener
fatigue. In order to increase the degree of
feedback in the Citation 1I, a “inultiple
loop” technique is used in contrast to con-
ventional “single loop” techniques. This
results in a 20/1 to 30/1 reduction in dis-
tortion compared with the 10/1 to 20/1
reduction in conventional amplifiers.

Other important Citation 1I features in-
clude: video output pentodes in all low
level stages for exceptional wide frequency
response and low distortion; power supply
consisting of four silicon diode rectifiers,
choke and heavy duty electrolytics with
potted power transformer for superb regu-
lation and long life; bias meter to adjust
individually the plate current of each
KT88 for balance and lowest distortion.

The Citation 1I is a handsomely styled
brown and gold instrument with an op-
tional Charcoal Brown protective cover.
The Citation 11...$159.95; Factory Wired
...$219.95; Charcoal Brown Enclosure,
AC-2...$7.95.

All prices slightly higher in the West.
For a complete report on the new: kits write to

Harman-Kardon, Inc.. Citation Kit Division,
Dept EW-11, Westbury, N. Y.

Citation I1

Build the Very DBest ITATION KITS

November, 1959
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1rbh11d ? progress

. the progress which started
when Fairchild turned out its first
piece of professional recording
equipment. Never a company to
be satisfied with the status quo,
Fairchild's engineering staff de-
veloped one major improvement
after another, keeping giant.
steps ahead of the industry. The
transition and expansion to pro-
fessional-quality equipment for
the serious home music enthusi-
ast was a logical one. Today, with
an established record of achieve-
ment, Fairchild presents its piéce
de résistance in stereophonic
transducers . . .

The SM-1 Rotating Magnet
Compatible Stereo/Monophonic
Cartridge. Its high output (16.2
mv at 7 cm/sec) permits quiet
operation of the most economi-
cal of kit amplifiers, while the
wide response (better than =2
db from 20-15000 cycles) will
test the finest stereo amplifier-
preamplifier units on the market,
These features coupled with high
vertical and lateral compliance
make the SM-1 a stand-out
choice for your music system.
And Fairchild’s rugged design
will stand the abuse of any rec-
ord changer. Yet it will enhance
the performance of the finest
professional arms and turn-
tables.

See and hear the Fairchild SM-1
at your sound dealer now. Price,
including installation hardware,
gram gauge and screwdriver . . .

$34.95.
il

FAIRCHILD RECORDING EQUIPMENT CORP.
10-40 45th Ave., Long Island City 1, N. Y.

| circuits and maintain this halance with

perfect stability. While the new tube
line was introduced primarily for use
in the company's own audio compo-
nents, the tubes are completely inter-
changeable with all standard brands
and may be used in any equipment.

The new matched tubes are cur-
rently available at audio salons and
service shops.

INTEGRATED STEREQ AMP

Lafayette Rudio Corp., 165-08 Liber-
ty Ave. Jamaica 33. N. Y. has an-
nounced the availability of a new stereo
preamp-amplifier which is being of-
fered in both kit and wired versions.

The KT-2530 has been designed to
handle all stereo or mono sources. Each
channel will provide 25 watts of power
(50 watts if used in the mono mode)
with terminations for 4-, 8-, or 16-chm
speakers.

The full range of controls includes a
unique “blend" control which provides
continuously variable channel separa-
tion from full monophonic to full
stereo. This control may be used to
reduce the exaggerated channel sepa-

ration found in some stereo source ma-
terial or to eliminate vertical rumble
when plaving a monophonic record
with a stereo cartridge. Individual or
simultaneous level control of both
channels is made possible by the use
of a clutch-type volume control and
each channel has its own bass and
treble controls.

Frequency response at normal listen-
ing level is 17 to 21.000 cps =1 db.
Hum and noise is 74 db below rated
output at full volume for high-level
inputs and — 54 db for low-level inputs.
Harmonic distortion is less than 0.257%
and IM distortion is less than 1%,
Channel separation. with separation
control in full stereo position, is
greater than 50 db.

The unit measures 14!:”"x12%"x
4%” including the legs and knobs.
Write the company direct for full de-
tails on both the wired and kit models.

TURNTABLE SPEED INDICATOR

Sela Electronies Compuny, 545 West
End Ave.. Chicago 24. Ill. is currently
marketing a turntable speed indicator,
the Model T-7.

This new strobe flasher incorporates
an advanced-design gas discharge bulb
in conjunction with a germanium di-
ode rectifying ecircuit and operates
from 117-volt, 60-cycle power sources.

Flash duration on each cycle is as
short as 100 microseconds, imparting
sharp bar images to the rotating stro-
boscopic markers, The strobe card is
marked in concentric bands for differ-
ent phonograph speeds. Clockwise

www americanradiohistorv. com

IT ALL ADDS UP
WITH
SPEAKERS BY

O

witeGo

®
PRONOUNCE 1T
Engineering integrity placed ahead of

mere appearance , plus...

Prices related to actual costs, and not
to ‘‘what the traffic will bear", plus ...

Reliance on your ability to judge real
quality and value. For literature, write...

united a}ldio

PRODUCTS OF DISTINCTION

202-4 East 19th St., N.Y.3,N. Y.

DYNACO

Su,

Fidelity
OUTPUT
TRANSFORMERS

Advanced pulse techniques and Dynace’s
patented paro-covpled windings and
massive groin-oriented cores insure su-
perior square wave performance ond
near-perfect transients. All transformers
handle full rated power from 20 cps to
20 KC, ond are conservatively rated ond
guaranieed to handle double nominal
power from 30 ¢ps to 15 KC.

SPECIFICATIONS
Response: Plus or minus 1 db & cps to 60 KC,
Power Curve: Within 1 db 20 cps 1o 20 KC.
Square Wave Response: No ringing or dis-
tortien from 20 cps. to 20 KC
Permissible Feedback: 30 db,

MODELS

A-410 15 wotts EL-B4, 6V6, 6AQS 1425
A-420 30 woms 5881 EL.34 KT-66  19.95
A-430 60 wans KT-88, EL-34 2995
A-440 120 watts KT-B8, 6550 39.95
A-450 120 wolts pp por KT.88, EL.34 39.95

{oll with topped primories except A-440 which
has tertiary for screen or cathode feedbaock)

Write for complele data orr Dynaco liansformers
including suggested ciruits and modernizalion of
Williamson-iype amplsflers to 50 walls oulput.

DY WAL

| 3916 Powelton Ave., Phnladelphaa 4, Pa.

||ur;
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movement means that the turntable is
too fast while the counterclockwise ro-
tation indicates too slow operation.
There are four concentric marker cir-
cles on the strobe card for 162, 33%,
45, and 78 rpm.

For a data sheet on this new device,
write the company direct.

CARTRIDGE INSTALLATION KIT

Fairchild Recording Equipment
Corp., 10-40 45th Ave., Long Island
City 1. N. Y. is now supplying a free

cartridge installation kit. complete
with necessary tools, with its new
stereo0 and monophonic cartridge,
Model SM-1.

The kit includes, in addition to the
usual hardware, a gram gauge, small
screwdriver, and instructions printed
in three languages, The gram gauge,
for measuring stylus pressure on re-
cordings, can be retained for contin-
uing verification of pressure to pre-
serve both records and stylus.

HARTLEY "DUO" SPEAKER

Hartley Products Company, 521 E.
162nd St., New York 51, N, Y. is now
offering a deluxe model of its “Duo
Stereo™ speaker system in a single
cabinet.

The cabinet is crafted in natural
woods, with the angled speaker mount-

. il ;‘ﬁ'i'-' v.'.a-v:' = o
ing boards hidden by a grille which en-
closes the corners—giving a more con-
servative appearance. The enclosure
houses two full-range speakers which
deliver both stereo channels evenly
throughout the room by direct radia-
tion and reflection from the walls.
The enclosure is available with or
without companion speakers. Write the
manufacturer for prices and finishes.

“DYNAKIT" 40-wW. AMPLIFIER
Dynaco Inc., 617 North 41 St.. Phil-
adelphia 4, Pa. is now offering a new
40-watt amplifier in both wired and
semi-assembled kit form,

November, 1959

The Very Best Now Costs You Less
IO\ BECEEMN STEREO HI-FI

A PRODUCT OF ALLIED RADIO
@ ...challenges comparison with the costliest components . .
prove it for yourself on our 15.day free home trial. . doubly guaranteed:

specifications meet or exceed published figures or we refund your

money . . unconditionally guaranteed for one full year. ..

deluxe 60-watt complete stereo amplifier

Fifteen stereophonic and monophonic controls « 60 watts rated

stereo output ... 76 watts usable... 152 watts peak-t0-peak « + 0.5 db,
25.20,000 ¢ps « Third channel speaker output with new additive
full-range circuit « 5 pairs of stereo inputs...including auxiliary for new
cartridge tape playback « Long-life silicon diode heat-free power supply
with oversize transformer « Humless DC on all preamp tubes « Vinyl-clad
metal case included in price « Anodized front panel in brushed gold

and charcoal brown « Shpg. wt., 35 Ibs....only $149.95. $5.00 down.

KN deluxe stereo FM-AM tuner

Separate FM and AM sections for stereo reception + Adjustable DSR
m corrective feedback for lowest distortion of FM « Front panet audio and

a.c. switching for multiplex - Dual limiters on FM « Tuned RF stage on

both FM and AM . 2.5 microvolt sensitivity on FM « + 0.5 db, 20-20,000cps «
Cathode follower multiplex and tape output jacks « Dual *Microbeam®
tuning indicators « llluminated 9" tuning scale « Low-noise 50-ohm
extra antenna terminals « Solid aluminum front panel, gold anodized,
with vinyl-clad case. Shpg. wt., 21 Ibs, ...only $139.95. $5.00 down.

order from

ALLIED RADIO

New Easy Terms;
Only $5 down (or fess) % “ALLIEOD

on orders up 10 $200, i
ELECTRONICS
Up to 24 months 1o pay. “‘0 ALLIED RADIO, Dept 54-L9
X 100 N, Western Ave., Chicagoe 80, UI,
FREE 1960 s e s

ALLIED CATALOG [P%

Send for your ¢complete, money-
saving gulde to the world’s
largest selection of hi-fi compo- |
nents and systems. See every-
thing in stereo; all the new Name_.
KNIGHT components; alileading  *

make lines. For everything in

Ship the following Knight components:

[ KN-T60. {1 understand your 15.day trial E
gy e enclosed and money-back gudrantee H
0O KN-125. applies to this purchase)

1 Send FREE 1960 ALLIED Catalog

hi-ti,foreverythingin Electronics, Address —
get the 1960 ALLIED Catalog.
FREE—wrlte tor it today, a3 City. — ____Zone State.

www americanradiohistorv com
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the perfect team for stereo!

“IT TAKES TWO T0 STEREQ™ *

For matchless reproducton of stereo recordings

— the Model 196 UNIPOISE Arm

with integrated Stanton Stereo FLUXVALVE pickup
and the GYROPOISE BOO airborne Stereotable

Only the Stanton Stereo FLUXVALVE

has the exclusive " T-GUARD'" stylus assembly
with the parallel reproducing element so important for stereo
only the GYROPOISE Stereotable revolves on a bearing of-air

— in magnetic suspension

only the Stereo FLUXVALVE Is warranted for a litetime,
In plain truth, here 1s more to enjoy
from both stereophonic and monophonic records.
Fine quality high fidelity products
by PICKERING & Co.. Inc., Plainview. N. Y

FOR THOSE WHO CAN HEAR THE DIFFERENCE

LLURALSE, BYROPOIE, BTEALOY ARLL. 1 GuRan  uniroist @

® nEwiv ALVISLD

PURCHASING
A HI-Fl
SYSTEM?

Send Us | "of snans
Your

N sTOCK
List Of
Components

Electroveice
For A

Package
Quotation

University
Acoustic Ressarch
WE WON'T BE
UNDERSOLD!

Jonszen
Wharfedals
Karlson
Viking

All merchandise

is brand new, fac-

tory fresh & guar-
anteed.

Concertons
Bell ® G.E.
Full line of

17T Tanes TWO YO sYemt0

Sherwoad
Acrosound
Fisher

Bogen ® Leak
Dynakit

H. H. Scatt
Ferragraph
Tanberg
Pentron
Ampex ® DeWald
Revers
Challenger
Wollensak
Garrard
Miracord
Glaser-Steers
Rek-O-Kor
Components
Norelco
Fairchild
Pickering ¢ Gray
Audio Tope
Conroc TV

Weathers
CORPORATICN Wellcor Cabinets

Harman—Kardon
Eico # Pilat

64-R Cortlandt S+, N. Y. 7, CO 7-2137

90

woontsm o1rr.F119 son voum cast cOvv

DYUACD EB

Wide-Band Ribbon Microphones

« SMOOTHEST
RESPONSE

« PRECISE
FIGURE 8
PATTERN

« FOR PRO-
FESSIONAL
AND HOME
USE

STEREO SPACER |

il

DYNACO, INCORPORATED

3916 Powelton Ave., Philadelphio 4, Po.

for consistently
superior stereo
recordings

Complete Data
Availoble
on Request
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Tradenamed the “Dynakit Mark
IV,” the circuit features the firn
A-470 output transformer and is suit-
able for either stereoc or monophonic
applications. The amplifier delivers its
rated 40 watts of power at less than
1% distortion within the 20 to 20,000
cps range. Frequency response is + 1
db from 10 to 40,000 cps. Noise is better
than 90 db below rated output. Tran-
sient response, as evaluated by pulse
tests and square waves, is said to be
excellent.

The circuit uses matched EL-34
tubes driven by the new 7199 pentode-
triode tube. The use of prewired printed
circuitry, detailed step-by-step instruc-
tions, and pictorial diagrams enables
even novice kit bhuilders to construct
this amplifier quickly and easily. Aver-
age construction time is said to be
about 3 hours.

The Mark IV measures 5"x14"x6%"
and weighs 23 pounds. It is finished in
bright nickel with charcoal brown vinyl
coated cover.

MULTIPLEX ADAPTER

Sherwood Electronic Laboratories,
Inc., 4300 N. Calitornia Ave., Chicago
18, I11. has developed a multiplex adap-
ter which enables reception of any of
the various stereo multiplex programs
now being transmitted experimentally
over FM stations throughout the coun-
try.

Matrix circuitry, switching, and bal-
ance adjustments are included in the
SMX adapter for both the Crosby suny/

difference system and split-channel
systems. The subchannel bandpass ex-
tends from 22,500 to 120,000 cps and is
adequate to receive transmissions at
26. 41, 50, or 67 kc. with up to 60 kec.
bandwidth.

Normal monophonic FM tuner re-
ception is possible with the Model SMX
power switch off without upsetting ei-
ther the adapter controls or intercon-
necting cables. The unit is self-pow-
ered and can be operated with any FM
tuner.

The adapter can be housed in an ac-
cessory case which is available in brown
or black Flextone. The unit measures
53%"x10%"x4” and weighs 8 pounds
packed for shipping.

BLANK TAPE CARTRIDGES
The Electron Tube Division of Radio
Corporation of America, Harrison, N. J.
has announced the availahility of mag-
netic tape cartridges containing hlank
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tape and suitable for all home record-
ing applications.

The new pre-threaded and self-con-
tained units can provide up to two full
hours of monophonic play or one full
hour of stereo play on one cartridge.

Made of rugged plastic, the small com-
pact units may be easily stored. The
cartridge also has an automatic safle-
guard which prevents accidental era-
sure. Windows on both sides of the car-
tridge show the amount of unrecorded
tape remaining.

These blank cartridges are currently
available at authorized RCA dealers as
Type 264C1.

ALTEC “DUPLEX" SPEAKER

Altec Lansing Corporation of Ana-
heim, Calif. is now in production on a
new *“Duplex” speaker with controlled
linear excursion.

The Model 605A is the successor to
the company's 604D and features im-
provements in both the bass and treble
sections. In the bass section the 605A
has high-compliance suspension com-
ponents for controlled linear excur-
sion, stress-free assembly for ultimate
linearity of the suspension system, a
voice coil confined to a uniform mag-
netic field, magnetic field high flux
density for optimum damping, and a
low cone resonance of only 25 cps for
reproduction of the lowest bass notes.

The treble section improvements
include a lighter voice coil, a higher
acoustic transformation, and smoother
high-end response. Power rating is 35
watts with frequency response from
20 to 22,000 cps. Resonant frequency
is 25 cps and impedance 16 ohms. Ver-
tical distribution is 40 degrees while
horizontal distribution is 90 degrees.
Crossover frequency is 1600 cps.

The speaker measures 15%” in diam-
eter and is 10” deep. Shipping weight
is 36 pounds.

AUDIO CATALOGUES

RECOTON CATALOGUE

Recoton Corp., 52-35 Barnett Ave.,
Long Island City 4, N. Y. has an-
nounced publication of its 8th annual
catalogue and simplified replacement
necdle reference guide.

Well illustrated, this 12-page publi-
cation includes the firm’'s complete line
of phono needles, cartridges, accesso-
ries, and sales promotion material. It
serves as a handy reference manual for
dealers. Copies are obtainable without
charge direct from the manufacturer.

3
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A QUARTER-CENTURY OF PREC/STON KNOW-HOW IS YOURS IN

QUALITY ELECTRONIC

EQUIPMENT

IN KlT FORM

FOR:

electronic hobbyists
and amateur radio

hi-fi custom building
and service

science education and
technical schools

industrial testing and
quality control

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

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

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

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

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

B Available and an display aof
leading electronic parts distributors.

B write for lotest, complete catalog.

(PJA]cJo]

Electronics Co, inc.,

70-31 84th St., Glendale 27, L. I,N. Y.

Expert: 458 B'way, N .Y. 13, USA,,
Canada: Atlas Radio Corp., Toronto 19,
A DIVISION OF

PRECISIONAPPARATUS CO., INC.

=8

MODEL B-10

Battery Eliminator Kit

+ less than 0.3% nipple output
* no external filters required
Kit Net Price: _..........$41.95

C

.. .
sl

MODEL $.55 E

Wideband 5~ Oscilioscope

« response OC to 5 Mc

« push-pull ¥ and H amplifiers
Kit Net Price: ... . $87.50

Factory Wired: .. ..$49.50 | Factory Wired: ... ....$139.50
MODEL T-60
MODEL €20 Tube Checker Kit
Res-Cap-Ratio Bridge Kit « full free-point lever
. 10 m':nld to2 goooo mid selector system
* Y2 ohm to 200 megs « built-in roll chart
Kit Net Price: ................320,95 Xit Net Price:
Factory Wared: .................$31.50 Pl SR X
Y Factory Wired: .....c..ccoceres $54.50

MODEL G-30

RF Signal Generator Kit

» 160 Ke to 240 Mc in 8 bands
« 120 Mc fundamental output
Kit Net Price: $28.50
Factory Wired $39.95

MODEL T-65
Transistor and Crystal Diede
Tester Kit

« tests icbo, gain, leakage, etc.
« tests bothp-n-pandn-p-ntypes
Kit Net Price: .................$39.95
Factory Wired: ...

MODEL S-50

3“ Cathode Ray Oscitioscope Kit

+ push-pull vertical and
horizontal amplifiers

Kit Net Price: .

Factory Wired:

MODEL M40 MODEL V-70

High Sensitivity V-0-M Kit Vacuum Tube voitmeter Kit

» 20,000 ohms/voit DC + wide-range

+ 10,000 ohms/vaoit AC * peak-to-peak

Kit Net Price: Kit Net Price: ... .$31.50
Factory Wired: Factory Wired: ......... ...$42.50

MODEL Z-80
RF-AF Signal Tracer Kit

« high gain RF and AF amplifier
+ visual and audible indicator
Kit Net Price: ..
Factory Wired:

MODEL SA-40
40-watt Steren Preamp-Ampiifier
« silicon diode.

low impedance power supply
+ 14 controls for

optimum flexibility

Kit Net Price: .
Factory Wired: ...

e $ 79.95
e $129.95

COMING SOON!

MODEL ST-45
AM/FM Sterea Tuner Kit
Matching companion

for the SA-40

PJA
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HOLLYWOOD, CALIF.
SEATTLE, WASH.
KANSAS CITY, MO,
WASHINGTON, D.C.

N

In all of these cities, Grantham
School of Electronies offers regular
resident clusses and home study
training in communications electron-
ics — training which prepares vou to
pass the Federal Communications
Commission examinations for a first
cluss commereial F.C.C. operator
license.

YOU CAN PREPARE FOR YOUR
FIRST CLASS COMMERCIAL

F.C.C. LICENSE

by trainlng in a Grantham School resi-
dent class for 12 weeks. Or, if you are
unable to leave your work to attend
school, Grantham can train you by cor-
respon«dence. Both residenl classes and
correspondence Inslruction are offered
at all Divisions of the School — Flolly-
wood, Seattle, Kansas City, and
Washington.

In resident classes or by home study,
Grantham training is the easy way 1o
learn maore quickly 10 prepare more
thoroughly for F.C.C. examinations.
And your 1first class F.C.C. license is the
quick, easy way to prove to your
employer that you are worth more
maney.

Be good to yourself. Prepare for the
better things that a higher salary can
make possible — and for greater future
security in the radio-TV-electronics
industry.

Grantham training —in Hellywood,
Seattle, Kansas City, Washington, or in
your own home —can do the job. Get
complete details free. Mail the coupon
below to the Grantham Schoo! nearest
you. liere are the different addresses.
Send coupon lo any one of these:

®
GRANTHAM SCHOOL OF ELECTRONICS

1505 N. wESTERN AVE.
HOLLYWOOD 27, CALIFORNIA

®
GRANTHAM SCHOOL OF ELECTRONICS

408 MARION STREET
SEATTLE 4, WASHINGTON

L ]
GRANTHAM SCHOOL OF ELECTRONICS

3123 GILLHAM ROAD
KANSAS CITY 9, MISSOURI

.
GRANTHAM SCHOOL OF ELECTRONICS

821 — 19TH STREET, N.w.
WASHINGTON 6, D. C.

T R L

| To: GRANTHAM SCHOOL OF ELECTRONICS

| (Select address from those listed above)

A Please send me your FREE booklet explain.
ing how Grantham can prepare me for my I

| F.C.C. license. | understand there is no |

| obtigaticn and no salesman will call. |

|

l NAME e —— I

! ADDRESS e I

1

I ciry STATE I

S S - | 65,

$2

Measuring Your
Audio Power Output

By HAROLD REED

Comparative tests with load resistor and voltmeter
and voltmeter-ammeter method show surprising results.

HEN checking the power output of

an audio amplifier, it is customary
to use a substitute load resistor of
ohmic value equivalent 10 the amplifier
output impedance. The temperature of
the load resistor, unless of consider-
ably higher power rating than the
power output of the amplifier under
test, will rise rapidly and its rated
resistance value may change enough to
result in erroneous measurements. This
deviation can be serious when making
critical distortion tests.

Suppose, as an example, an amplifier
rated at 20 watts output is being
checked with a 4-ohm resistor load.
The amplifier output would be ad-
justed to obtain 895 volis across this
load. Thus, it would be said that W
E°/R, or 895/4 = 20 watts. Also, sup-
pose the ioad value rises due to heating
by just 0.7 of an ohm. The author has
seen this occur when using a good
sized resistor for the load. Then. with
this same output voltage, the power
would be 8.95//4.7, or only 17 watts. A
distortion measurement made under
these conditions may look very good
and it would be assumed that it was
taken at the 20-watt level. This same
amplifier may severely distort the sig-
nal waveform as the maximum power
output is approached.

Therefore, to check a 20-watt ampli-
fier at rated output, make certain it is
delivering 20 watts to the lead. Some-
times, the last few watts can change
the scope waveform pattern from a
Jekyll to a Hyde. Heating of the load
resistor must be avbided. Its power
rating should. preferably, be at least
5 times the power output of the am-
plifier.

Amplifier power output measure-
ments have been made by the volt-

| meter-ammeter method. The voltmeter

|

is connected across the load resistor as
before and the ammeter is inserted in
series with this load. Then. it would
be assumed that W EI. This can
prove to be even more erroneous.

Ordinary a.c. ammeters are designed
for low-frequency applications and al-
though their accuracy may be given
as 2% of full scale, the deviation from
this tolerance value is considerable
with increasing signal frequency.

An example of this discrepancy is
shown in Table 1. The data given in
this table was obtained from measure-
ments made with a representative low-
frequency a.c. meter, 0-2 amperes. A
load resistor of known ohmic value and

www americanradiohistorv. com

high power rating, to avoid heating.
was used in these measurements. It is
readily seen that W = EI does not
equal E°*/R except in one case. This
equality is observed only at a frequen-
cy of 30 cycles.

Using a low frequency as described.
both methods may be employed to pre-
vide a double check on the power out-
put figure. When the amplifier is first
turned on, note the E*/R and E x [
values which should result in about
the same power output figure. After
running the amplifier for about 15 min-
utes re-adjust the output voltage, if
necessary, to the level first noted.
Again note the product of E x [ and, if
it is not equat to E*/R, then the load
resistor has changed value due to heat-
ing.

As mentioned previously, most a.c.
meters have a full-scale accuracy
within 2%. In the previous example
given for a 20-watt amplifier, if the
meter should be off by the full 2%
either on the high side or low side, the
indicated power output would be 204
watts or 19.6 watts, respectively, a
negligible deviation from true power
output. It is advisable to work in the
upper half of the meter scale to mini-
mize error.

Some manufacturers offer, for an
additional charge, a.c. meters designed
for operation at higher frequencies.
Weston, for example, will supply
meters designed for operation up to
2500 cycles.

When using ordinary type a.c.
meters for audio power measurements,
stick to frequencies under 100 cycles
or apply a suitable correction factor
which can be derived by obtaining test
data on the particular meter as shown
in Table 1. —50—

Table 1. These are the results of the
a.c. ammeter lest performed by the
author. A 4-ohm load resistor was
employed and the output vollage
of the amplifier was held at a con-
stant 4-volt output. The power being
delivered in this case was 4 watls,

OUTPUT OUTPUT

FREQ. CURRENT POWER
{cps) n (W)

30 1.0 amp. 4.0

50 .99 3.96
100 .98 3.92
500 .96 3.84
1000 .95 3.80
10,000 .80 3.20
20,000 .65 2.60
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Dependability
is a
built-in

feature

of

all
Deilco
Radio
Service
Parts!

Take speakers, for instance. Delco electronic speakers are built rugged for long fife and resistance to extreme weather E I CO
conditions. You can rely on them for exceptional power handfing and rich distortion-free lone.

Delco’s popular 8-inch “Hi-Fi”" speaker. No. 8007, provides the most power and tonal range for the money. Designed

for replacement use and high fidelity audio systems. it's a good, fast seller with price and quality appeal. RA D I O

For speakers, transistors, transformers and other fine parts for Delco and other radios. see your Delco Efectronic

Parts Distributor. He carries the complete line. Other extras you get with Delco are » Wide selection of special
application parts « Complete technical training program e Effective warranties « Dealer identification signs. Division of General Motors » Kokomo; Indiara

Stock with Delco Electronic Parts—~more dependability and reliability for your customers, more profit for you. Available everywhere through

Electroni¢ Distributors
associated with

November, 1959 o
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CITIZEN BAND

CLASS “D”

CRYSTALS

All 22 Frequencies in Stock

3rd overtone. .005% toleronce—ito
meet all FCC requirements. Hermetically sealed HC6 /U
holders. 2" pin spacing—.050 pins. {.093 pins avail -

TEXAS
HEEA

able, add 15c per crystal.) Add 5¢
per crystal for postage and han- $ 95
dling. EA,

The following frequencies in stock {frequencies lisied
in megacycles): 26.965, 26,975, 26.985, 27.005,
27.015, 27.025, 27.035, 27.055, 27.065, 27.075,
27.085,27.105,27.115,27.125,27.135, 27.155,
27.165,27.175,27.185,27.205, 27.215, 27.225.

RADIO CONTROL CRYSTALS in HC6 /U holders
in stock for immediate delivery {frequencies listed inl
megacycles) sealed crystals 26.995, 27.04S5, 27.095, l
27.145, 27.195, 27.255, 1olerance .005% W’ pin
spacing . . . pin diameter .050, $2.95 ea. .093
spacing, odd 15¢.

SEALED OVERTONE CRYSTALS Supplied in metal i
HCé U holders.

pin |

Pin spacing .486, diameter 050
15 to 30 MC .005 toleronce $3,85 ec. ']
30 to 45 MC .005 tolerance $4.10 eo.
45 to 60 MC 005 tolerance $4.30 ea. |

QUARTZ CRYSTALS

for every service

All erystals made fram Grode
"A" imported quartz—ground
ond erched to exoct frequen-
cies. Unconditionally guoran-
teedl Svpplied in:

FT-243 hoiders MC-7 hoiders
pln spacing 4’ pin spacing %
pin dlameter .093 pin diameter .125
DC-34 hoiders FT-171 holders

vin spacing %’ Ppln spacing %°
pin diameter .156 barana pins
MADE TO ORDER CRYSTALS
1001 KC 10 2600 KC:
01 % toleronce $2.00 ea..005% tolerance $2.735 co.
2601 KC ro 9000 KC: .005% toleronce $2.50 ea.
9003 KC to 11,000 K&: 005% tol. $3.00e0.
Specify holder wonted
ANY AMATEUR, NOVICE, TECHNICIAN
BAND CRYSTALS
80 meters 3701-3749 KC 01% tolerance
40 meters 7152~77|98 KC
15 meters 7034.7082 KC
6 meters 8335-8650 KC ].50 eq.
{within 1 KC)
MARINE FREQUENCY CRYSTALS—AIl morine fre-
quencies from 2000-3200 KC .005 toleronce $2.50
ea. [supplied in either FT-243, MC-7 or FT-171 halders
STOCK CRYSTALS in FT-243 holders from 5675 KC
1o 8650 KC in 25 KC steps 7 3¢ eoch or 3 for $2.00
FT-241 Lattice Crystols in all frequencies from 370 KC
ta 540 KC (oll except 455 KC and 500 KC) 50c¢ eo.
Pin spacing %2 ° Pin diameter .093
Matched poirs — 15 cycles $2.50 per pair
200 KC Crystols $2.00 eaq.
455 KC Crystals $1.350 ec.
500 KC Crystols $1.50 ea.
100 KC Frequency Standard Crystals in HCS /U holders
$4.50 eo.
Socket for FT-243 crystel 1 8¢ ea.
Dual socket for FT-243 ¢rystals 13¢ eqa.
Sockers for MC-7 ond FT-171 crystals 25¢ ea,
Ceramic socket for HCS /U crystols 20¢ ea.
(Add 3¢ per crystol for postage and handling)
Write for FREE Catolog Complete with Osciflator Circuits.

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS

See big red disploy .. . if he doesn’t stock them, send
us his nome and order direct from nearest foctory.

OUR FLORIDA PLANT NOW IN OPERATION
ORDER FROM NEAREST PLANT
TEXAS CRYSTALS
Texas Crystals, Dept R-119 Texas Crystals, Depl. R-119
8538 West Grand Ave. 0 1000 Crystal Drive
River Giove. Il Ft. Meyers. Flonda
Phone GL 3-3555 Phone WEG-2100

ALL ORDERS SHIPPED FIRST CLASS MAIL

FILL OUT AND ATTACH THIS COUPON TO YOUR OR- {

DER FOR SHIPMENT VIA 1ST CLASS mall AT NO |
EXTRA COSTI o | l
NAMER 5 & & @ Cba-di a8 » bd ik ddund o ps s o h-asmn el o l
ADDRESS. ..ottt iiiiiee e |
CITY & u s il 4, L s rent b ion. 4 IONE....STATE....... I
TERMS: All item+ subject to prior sale and change of |

price without rotics. All crystol orders must be accom-
panied by check, cash or M, O, with PAYMENT IN FULL. I
NO COD’s. Add 5¢ per crvstal for postoge ond hondling l
charge. Dept. R-119

94

New Tube Tester Dats

Owners of RCA hole-card automatic testers: here

are hole locations to be punched for new tubes.

TURE TY PE

4BA6
4DES6
5BZ7
S5EA8 Pentode

S5EA8 Triode
S5EH8 Pentode

S5EH8 Triode
6BX7GT
6DE7 Triode 1
6DE7 Triode 2
6DK6

6DN7 Trlode 1
61IN7 I'node 2
6DTS
6DT8

6DW5
6EAS8 Pentode

6EAS Triode
6EBS8 Triode
6EBS ’entode

6EI18 Pentode
6E1I8 Triode

65V7 Pentode
6SV7 Diode
6U7G

8BQ5
8CN7 Triode
8CN7? Diode

8EBS Triode
8EBS Pentode
8SN7GTB

12A4
12AH7GT

12BW4 Diode
12DTS
12DT8

12EK6
12ZEN6
1217GT

125R7 Triode
128KR7 Diode

13DE7 Triode 1
13DE7 Triode 2
17BQ6GTB

1714

RCA AUTOMATIC TESTER, WT-110A

HOLE LOCATIONS 1O BE PPUNCHED

ASNI?LtN(éZ‘, C2, D1, E6. G5, 16, 110, J2, K6, L1, L6, L7, M4, M6,

A3, B4, C7,C2, DI, E6, G5, 16,17, J1, K5, L7, L8, L1, M6, M1,
N6, N5

A4NBS.N[39, C8. D7, F1,G6, 17, 18, J1, K4, L1, L6, L7, M4, M10,

A IN1135N37 D2, E3. G6. 16, 110. J2. K3, L1, L6, L7. M5, M10,

A4, B5,C8. 139, G1. 16, 19, J1, K1, L1, L6, L7, M5, M10, NI, N9

A4, B5, C6, C1, D7, EB, G9, 110, 16, J2. K4. L1, L7, L6, M5,
MI10, N1, N9

A-INll}SN%G, Cl1, D2, G3, 16, 110, J2, K8, 1.8, L6, L1. M5, M10,
AT&BSNCG. C3. D4, DI, F2, G5, 17, K5, L6, L7, L1, MIO, M4,
2

A4N35, C8. D7. G6. 110. 16, J7, K10. L7, L6, L1, M10, M4, N9,
A4N135. C9, D2, Gi, 16, 110, 110, K9, L.8. L6, L1, M10, M4, N9,
AE}.“BKL cv.h%z. D1. E6, G5, 110, 17, 11. K7, L8, L6, L1. M!10,

A8, B7, C6, D4, G5, 16, 110, )6, K5, L1, M3, MI10, N9, N1

AB.B7,C3, D1, G2, 110,16, 18, K7, L7, L6, L1. M5, M10, N9, N1
A4, B5,C7,D2,C1,G9, 110, 16, 19, K6,L.7,1,6.L1, M10. M4, N9, N2
A4&{35N53. C8. D2, D7, F1, G6, J1, K6, L1, L6, L7, M10, M3,

A4, B5, C7, D3,
M4, Mi0, N2,

A4, B5, C7, D2, E3, G6, 16, 110, J2, K3, L1, L.6. L7, M4, MI10.
N2, N9

N%G. E1, G9, 16, 110, I8, K1, L1, L6, L7,

A4, B5,C8, D9, G1,16, 19, J1, K1, L1, L6, L7, M4, MIO, N2, N9
A4, Ba, C1, D2, G7. 16, 110, J2, K6, L1, M10, M3, N9, N1
AINESN%G' D7, E8, G9. 110, 17, J1, K7, L8, L6, L1, M10, M4,

A4, B5, C6, C1, D7, E8, G9, 110, 16, J2, K4, L1, L7, L6, M10,
M4, N9, N2

A4, B5, C6. C1, D2, G3, 16, 110, J2, K8, L8, L6, L1, M10, M4,
N9, N2

A7, B8, C3, D2, E4, G6, 110, 16, J2, K3, L4, M10, M5, N9, N2
A7. B8, C3, G5. 16, 110, K7, L7. L6, L3, M10, N9, M4, N2

A7. B2, C5, CB, D10, E4, G3, 16, 110, J6. K10, L6. L7, L1, M3,
MI10, N1, N9

A4NB5N83, D2, E9. G7, 16, 110, J5, K7, L1, L6, L8, M5, MIO,
3,

A4, A5, B9, C6, D7, G8, 16. 110, J2, K7, L1, M4, M6, N1, N6
A1, A5, B9, C3, F2, GI, K7, L3, L6, L8, M4, M6, N1, N6

A4. B5, C1, D2, G3, 16. 110, J2, K6, L1, M3, M10, N2, N9

Ad4,B5,C6,D7.E8,G9,110,17, 1, K7, L8, L6.L1,MI10.NM3,N2, N9

A?NBBN((ZG. D1, D4. F2, G5, 16, 110, J1, K1, L1, L9, M2, M10,
1, NY

A4, B5,C1,D7,G9, 16, 110, J4, K6, L1, L6, L8, M2, M10, N4, N9
A7NB8N82. C4, D1, D5, F6, G3, 16, 110, J6, K6, L1, M2, M1O,
1.

A4, B5, C9,T1,G7 16, 110, K5, L5, L6, L10, M2, MI0, N3, N9
A4.B5,C7, D3.E1,G9, 16, J9, K6, 1.6, L7, L1, MI0, M2, N4, N9

Ad. B5, C3, C8, D2, D7, F1, G6, JI1, K6, L1, 1.6, L7, M2, MI0,
N4, N9

A3. 134, C7,]$2. D1, E6. G5. 116, 16, J1, K6, L6, L7, L2, MIO,

. , N4

A2, B7, C8. D5, E4, G3. 110, 16, J9, K10, L9, L6, L1, M10, M2,
N9, N4

A2, B1, B7, C5, C8, D10, E4, G3. 16, 110, 16, K8, L1, M2, M10,
N4, N9

A7. B1, B8, C3, D2, G6. 16. 110, 17, K8, L1, M2, M10, N3, N9
A7. Bl, B8, C3. F4, G5. K8, L4, L6, L7, M2, M10. N3, N9

A4N§5' C8, D7. G6, 110, 16, J7, K10, L7, L6, L1, M10, N9, M1,

A4l'\l385' C9, D2, G1, 16, 110, J10, K9, L8, Lo, L1, M10G, M1, N9,

A2, B7, C8, D5, E4, G10, 18, 110, J10, K5, L1, L6, L7, M3, M9,
N2, N8

A7, B8, C3, G5, 16, 110, K5, L1, L6, L10, M4, M9, N2, N8

NOTES

Test P1and P2

Test P1 and P2

Test P1 and P2

Reject if below 4

For gas test, see
instructions

Test P1 and P2
Reject below 3

Test 1 and P2

Test P1 and P2
Test P1 and P2

Test P and P2

Test Pl and P2
Reject below 3

ELECTRONICS WORLD
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Agaln, without peer!... stlll the best super high

ACCOLA DES AGA ’N, frequency tweeter at any price ... tested and
. top-rated again In September by laboratory reportsl|

REALISTIC $2 750
ELECTROSTAT-3

$2 Down L
Twecters come and tweeters go-—but one, and only ! R g g £ 100 z m
one, is nere to stay! “Best value at any price’, K oy = T R e
again say the laboratory testers! (And ‘best > [ N =
tweeter 1've ever heard”, say literally thousands of § b = 3
Electrostat-3 owners'). When used with any of the “ ~ L rreeess >
better high compliance speakers-—or any speaker, 1 X $950W) W
for that matter--Realistic's Electrostat-3 delivers | § 1 2 L A L
a uniquely smooth response to 25,000 eps and be- L Sl —+—
yond, It adds a musical transparency you've rarely, » ¥ - ~
if ever, heard before! Exclusive Realistic design i i m
has 3 electrostatic elements for 120° sound disper- £ > xR P R e
sion, built-in double-fused AC supply for true elec- " Ay . = - Ao
trostatic operation. and every unit is automatically s e S By k. e S m——
tested for frequency response on a Bruel and Kjaer, : i =en . = e ———
The most vainly imitated tweeter in audio history! e £ - B e
Complete, in_ handsome furniture-finish cabinet ™ el T
measuring 117%4"” x 578" x 414" deep. Ship, wt. 7 lbs, T - @
e — ——— /
REALISTIC $ 950 —
FULL-RANGE ELECTROSTAT-4 ]] Crossover Network
$5 Down for Electrostat-3
NOW . . . world’s first
and only complete-range
(30-25.000 eps) speaker
system incarporating
and esnecmlly designed
for a built-in Electro-
stat-3!
Mazmﬂcence goes fulle
mmre in a complete 3-
«ay 'pneumatic compres-
sion™ speaker system built
with, around and for the
sensational Lleclroslat 3
tweeter! (With “lows™
and “middles” that match Designed for the Electrostat-3—may be
the auality: of those N
“highs*!'). New Electro- used with any 8 or 16 ghm tweeter-woofer
stat-4  features built-in combination. 5000 e¢ps crossover. plus
Elecirostaiz3. - nev:design built-in low frequency attenuster control
mid-range cone spenker. i
amazingly rugged high for perfect tweeter-woofer halance. Screw
complinnce woofer, self- terminals, no soldering. Ship. wt. 2 lbs.
enclosed huilt-in  3-way
Crossover with polarizing
supply and a eamplete set
of :"eﬂré)::nl:llbﬂllﬂnl‘e con-
tigrs: | oniielely) serled RADIO SHACK CORPORATION, Dept. 11-
; N 0 pt. 11-F
?S;iefg:!:?\mcs::iggle rzl:g,:'u 730 Commonwealth Ave., Boston 17, Mass.
x 18%” x 117 deep. Ship. [J Send ...FREE Bargain Bulletins
wi. 41 lbs. £ 12-months subscription FREE. Famous Radio

Shack Bargain Bulletins give you first crack

at hi-fi, “ham”, optical, record YALUES!
[J Send...1960 Electronic Guide

Qver 40 000 items, plus articles, illustrations,
e etc. 312 book-size 812 x 11 pages. Blggest
’ most valuable handbook ever! Only 35¢.

Send Electrostat-3 tweeter, No, 36CX017Y

(mahogany) @ $27.50
8-ohm Crossover network, No. 91L534 @ $6.95
16.0hm Crossover network, No. 91L531 @
$6.95
Electrostat.-4 speaker system, No. 901X243
(mahogany) @ $119.50
Complete stereo System, No. 921X196 @
96.50

e

|
.l:"'»

| FREE Bargain Bulletins 1960 Electronic Guide

OO0 00D

Radio Shack's Complete Stereo System . ..
the sound that fooled the experts
in a recent hi-fi magazine article! Name

$5 DOWN $9 650

STEREO
SURPRISE!

A comiponent hi-fi stereo sys-
tem at i price actually less
than a mediocre phonograph!
Famous imported British
Monarch 4-speed intermix
changer, stereo crystal ear-
tridge with diamond stylus,
new Realistic Stereo-7 ampli-
fier, 2 Realistic Solo-I speaker
systems {cabinets included!).
Nothing eise to buy in the
systemn the experts now call
the “stereo buy of the year'!
Ship. wt. 47 lbs.

Address_

City . _TZone__ State
[ Check [0 Money Order {J c.0.0.

RADIO SHACK

CORPORATION

\“."'-

167 WASHINGTON STREET, BOSTON 8, MASS.
730 COMMONWEALTH AVENUE, BOSTON 17, MASS.
230-234 CROWN STREET, NEW HAVEN 10, CONN.

November, 1959 95
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.Build the Best
Portable..

6-TRANSISTOR RADIO RA-6

Kit $29.95 Wired $49.95

Easy creative fun to bulld . a lifetime of
big-set entertainment wherever you go
designed sc that even the novice can build it
& obtain a handsome professional assembly
& ocutstanding performance. American-made
modern super-heterodyne all-transistor cir-
cuitry, plus finest quallty parts throughout,
assure you of highest durability & stability.
« high sensitivity & selectivity o big-set
volume & tone quality with 4~ x 6 PM speaker
& 250 mw push-pull audio outpul stage
built-in Ferrite rod antenna for good reception
in any {ocation . pre-aligned RF & IF trans-
formers « planetary vernier tuning (7:1 reduc-
tion) for easy station selection & tuning o
high-impedance earphone jack f{or private
listening; eliminates drain of output stage
when using earphone .« attractive tan leath-
erette case, retractable handte . compact:
812" w, 42" h, 2V2” d. Only 3 ibs.

Build the BEST BUYS in
IIHAMII gea -

@ o

-

‘w.3. PaT. MO,

9 9=

90-WATT Cw TRANSMITIER' #72[]

Kit $79.95 Wired $119.95

“‘Ideal for veteran or novice' ELECTRONIC
KITS GUIDE. “Top quality’ — POPULAR ELEC-
TRONICS. “‘weM designed'' — ELECTRONICS
WORLD. 80 thru 10 meters with one-knob band-
switChing. Full ‘“‘clean’” 90W input, 65W ex-
ternal plate mod. Matches loads SO to 1000
ohms. May be used as basic exciter unit. TVI
shielded. Tubes: 6146, 6CL6, 2-6AQS, GZ34.
Attractive "Imng ;oom" low-silhouette de5|gn

T

- ‘.mi.-

UNIVERSAL
MODULATOR-
DRIVER #730
Kit $49.95
Wired $79.95
Cover E-5 $4.50

Delivers SOw undistorted audio. Modulates
transmitters having r.f. inputs up 1o 100w.

Unique over-modulation indicator. Output
transformer matches 500-10,000 ohms. Low-
xtal or d)namnc mnkes phone patch, etc. 7
tubes. 6” h, 14” w, 8" d.

~
* s -
GRID DIP METER & *. ~.
Wired $49.95 #710 {3

. Includes complete set of coils for

@ full band coverage. 400 kc—-230 mc in

w Plug-in colls are pre-wound, pre-calibrated to

= 0.5% accuracy. Translormtr optrattd power

z supply. 2Va” h, 2%,” w, 673"

? horh EICO distributor. For free catalog

& on 65 modcls of EICO tesc instruments, hi-f

< & “ham" gear. fill out coupon on Page 36

level speech clipping & filtering. Inputs for
Kit $29.95
= 8 overlapping ranges. 500 ua meter.
*Q Compare—judge for yourself—.u vour neigh.
© ELECTAONIC INSTRUMENT CO., nc.
3300 M. Blvd, L. i C. 1 N Y.

1959

| unit

OLYMPIC V-O TRANSFORMERS
TV chassis HA, HB, HD, HE,
| HJ, and HH use part TR-2579 as the
original vertical-output transformer. If
this unit should@ become defective, the

HF,

available, suitable replacements are
transformers TR-25791, -25791-1, and
-25791-2. Although these are satisfac-
tory. differences in color coding of the
leads may produce confusion unless
care is taken. If the new unit is TR-
25791 or -25791-1, connect the red lead
to pin 1 of the vertical-output tube
(6CMT); the blue lead to the filtered,
boosted “B+" tie point on the terminal
strip; the yvellow lead to chassis
ground; and the green lead to pin 7
ol the yoke socket. If the replacement
is TR-25791-2, connect the blue
lead to pin 1 of the vertical-output tube
(BCM7): the red lead to the filtered,
boosted “B+" tie point on the terminal
strip; the green lead to ground; and
the yellow lead to pin 7 of the yoke
soclet.
MOTOROLA: INTERMITTENT PIX

If TV receivers using the TS-542
chassis exhibit an intermittent loss of
video information. two specific possi-
bilitics are worth checking out before
investing the time that will be required
hy conventional localization techniques.
First try moving the channel selector
knob. If this movement tends to induce
the symptom, C.;, a .001-xf. feed-
through capacitor in the tuner circuit,
will probably be in need of replace-
ment. Mechanical stress on this com-
ponent produced by manipulation of
the selector may cause intermittent
shorting. disabling the mixer.

If the svmptom does not appear to
originate at the point just noted, check
the ground connection on the chassis
plug in which the wires from the front-
panel controls are terminated. A poor
ground connection here, which can be
corrected by simple re-soldering. mdy
also cause the symptom of intermit-
tent video.

SYLVANIA: HEATER CHECKING

Although the S-110 TV chassis. wide-
ly employed throughout the Sylvania
line, uses series-string wiring for the
tube heaters, the usual problem of lo-
cating a single, burned-out heater when
the entire string is extinguished has
been simplified. A rapid narrowing-
down of suspects can be performed be-
fore any tubes need be checked individ-
ually and without removing the chassis
from the cabinet, reducing possibilities
to four tubes or fewer.

First an ohmmeter is used to check
the CRT heater (pins 3 and 4) directly

at the CRT base. Continuity of heaters | 42 w. south Street

www.americanradiohistorv.com

: For Photography, Aircraft, Models, $

TECHNICIANS! GENERALS! NOVICES!

S CR .5 22 Herg 'Hn! Thy oldest, most re-
liable VHF Tram.nmlllcr-llw
RECEILVER ulur ham  history. the
mrealest 2-Meter rig cw.-r bullt

-l me mun aenhmion.-l prlcl ever olfered! \Works

voC o AC. (See below

» unlm:llly C-ynu.n cantrolled,
2 LUl Complete In

$12.50

$ 1.00

viksee “Ilh

e r«. l-xﬂ.lleul mmllllc\'
DOPE FOR CONVE 510N TO TE
REGULATED AC FPOWER SUFDLY for lbu\e

il el ition us AR g cu 29.95
12 VDC OYNAMOYOR POWER SUPPLY for
above el dithan. ... 8.95
24 VDC DvnnmoTon POWER SUPPLY for
3.85

ditho
ac- 1303 LDCAL ADAFTOR CONTROL BOX
,‘

for meu ew 4.
PLUGS, OTiER  ACCH880RiEs ¥ORt
ABOVE. \vnl'n i Hm DATA

DM-35 DYNAMOTOR
12 V., input, 623 V, @ 3 il‘ Hutpul,
gov't’ recundiiioned. in {1

RDZ UHF COMMUNICATION RECEIVER
220-400 Mc. Table i model: with puilt-in 110 V.
80 cpa CIncliges DB meter, nof

miter, BF cadn, awdio usin, cte. Comnlele \-Il
8 l.uhi-;:i Excellent  comdlulon.  Ovig

lec new.
$8.95

1.000

Shig. Wi approx. ) b $39 95
1 R-3400ARN-14C F!&!elver and ANY

wANTED' GI& I PRC l-ulll: Top S8S pakl!

BC-62C RECEIVER-TRANSMITTER
Bame as above BC-U) excend eavency Is 20«
23 Me. BRAND NEW With power s19 50
f A Columbia I-.ude
'I‘H FI'HONE HANDS $3.95

TELESCOPING ANTENNA - Susr Bty | 13233
TURES! YOPS IN TUBE BARGAINS! BRAND NEW!

832 TRANSMITTING TUBES. New, Bu)ud Fa. $3.95
Iter for sur oo
S

i
axison $ 7.98 4-65A 2.9

4°1325A 17.95 4.400A 29-95
304TL 25.00 4-250A 24.50

APR-1 TUNING UNITS, EXCEL. COND.!
O L uned an uciiwericrs whilh any 30 Me. Revelvir,
TIN-1: 0 Only Sl
TN-3 lmluuu Me iz o 14.95

T-14/TRC TRANSMITTER
JUSY REDUCED! Fur action tnls monin!

70-100 Me. 50 W BUl b vhone
channel,  Bull-in llu v, ISU ops power
shze. adily converled to 8 metern.
I‘-'nlr nu-lill-: excelhn 324 95
.
CITIZENS' BAND, ETC.

BC-603 RECEIVER
Covers 20-28 Me FM. Tervil for citizens’ lLiam
10 push-bultens.  Bullt-in  speaker nnd  squelci
cont.  Ma¥ be operated noblle on 12 V. w
drnamatar (sce prices below u i
power ek, Converta in | Inute 10 sg 95
AM. Info uunl-lh-d New eamndith d
2 v, DY RD T, for above -$

(T [ R T R T
MATCNING TRANSMlTTEn FOR Aaov!—BC 604

1 " [ 1n|
lrﬂlll‘d ;‘..07 Me. New

ﬂ mlltlon 85 95
(‘1)\||m nl- ALY Alawve e uu'l & nceand
cond H  ror 13.60
BC 659 YRANSMIYYER RECEIVER
6 or 12 ¥V, 27.50 wC () sneried 10 e
Zenx" il sue C.Q e for convergions,
Usen, excellent, wlru l-ow T 514 95
PUFIPLY,  finly . a

WRITE FOR FREE BARGAIN BULLETIN!
All orders FOB Lod Angeles. 25%% drnollt
quired. All iems sublect to prior asale. E:
MINIMUM ORDER $3.00. WRITE Yo Dtnl' [

ELECTRONICS
&M@ 2251 W. WASHINGTON BLVD.
LOS ANGELES 18. CALIF.
The Battery That's Used in
Guided Missiles Now Released
as Government Surplus

95
Postpaid

Sintered.-plate  Nickel-Cadmium alkaline
llor: ¢ batteries designed for CNIKE"
Missile and now surplus due to design
ge. A lifetime battery with no wnown
limit of service (over 5000 recharqes on
test without lesa of capacity). Other fea-
tures: Virtually indestructible. compact &
tightweight, withglands heavy shock and
vibration. Flat valtage curve during gls-
charge retalas charge yecar or more, high
discharge rate up to 50 amps, for this
cell, no corrosive fumeg to harm clothing
or equigment, spill- proof construction,
duchavgr in any pesition. indcfinite stor.
e without detericration,
1o

Searchlights, Radios, etc.

tprnpenluros & +200° F. Each
cell is opprox. 6 ampetre. hour ¢1p1eoly
Nominat woltage per cell _is valts

6 V. battery roqunu-l s :ellll cn:
size 67 M. x 27 W, L
cas Uscs Potasiium- Nydronldr (309 elu
tralyte. Negligible foss during lifetimc
service. Add only distilled water once a

b year. A fraction of Government cost
Used Test Cells $1.95 ca. Postpaid
Brand New Cells. 2.95 ea. Postnaid
24 v I.ﬂl"y 120 eella) in metal case vard $40.00 New
$60.0

All celln gnaranterd to pewr sutirfuction
wr money sefunded ( less postnge ).
Plastic battery ¢ases may have shight cracks—repaired
easily with houschold cement or you may add 25¢ to
priec of rach to insure uncracked cases

ESSE RADIO COMPANY
Indianapolis 25,

ELECTRONICS WORLD

Dept. NS
Indiana
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in the tuner section may be checked
next by placing the ohmmeter leads
across the two filament lugs mounted
on top of the tuner subchassis. To
check out heaters of the 5T8, 5BRS,
5AQ5, and 12BY7, the socket on the
base of the CRT is removed (Fig. 1A)
and one ohmmeter lead is inserted in
the hole for pin 4. The other lead is
connected to circuit ground. If no dis-
continuity has been observed to this
point, one ohmmeter lead is now moved
to the tuner filament connecting pin
nearest to the shaft (Fig. 1B} and the
other lead is moved to the contact of
the a.c. interlock shown in the illus-

TO CHECK=— 5T8,5BRB, 5ACS,
128Y7

OHMETER
LOW SCALE

PiX TuBE SOCKET

(A)

TO CHECK —IODE?, 12AX4,12D0Q6

RSO0, SWS00

(8)

TOP OF BOARD
3 LF TUBES

Fig. 1. (D)

tration: included in this part of the
siring are the 10DE7, 12AX4. 12DQ6.
filament-dropping resistor R.. and “on-

= 7 w -

EXCLUSIVE

ARTHUR JANSZEN DESIGN pat-
ented dual electrostatic radia-
tors...rated the best again and
again. Bullt-in power supply;
velvet-smooth response to be-
yond 25,000 cps.

EXCLUSIVE

HIGH-COMPLIANCE
12" woofer featur.
ing weighted cone
in solid cast-alumi-
num alloy frame. ..
with heavy-duty
sintered ceramic
magnet for ex.
tremely dense flux.

EXCLUSIVE: Accustically correct
enclosure of cholce hardwoods,
finished on 4 sides. ..

SEE YOUR ALLIED
1960 CATALOG
for a detailed de-
scription of the
remarkable new
KN-600 HC high-
compliance 2-

-

o

ELECTRONICS

A PRODUCT OF ALLIED RADIO

Outperforms Costliest Speaker Systems

ENJOY THE BEST AT GREATEST SAVINGS

KN

3000

High-Compliance ,
Electrostatic Speaker System

ONLY  Comparable to speaker sys-
512950 tems selling at 50% more!
Here's an Allied exclusive—
$5 Down  the hi-fi speaker sensation of
the year—combining patented Arthur
Janszen design dual electrostatic tweeters
with a new and revolutionary high-compli-
ance woofer. The results are amazing: Dis-
tortion is held to a mere 0.5% at full 50
watts input. Response is clean and level,
30.25,000 cps. You have to hear it to be-
lieve it—transparent high frequencies to
beyond audible limits—smooth, honest
bass. The KN-3000 enclosure, of %" wood
throughout, is finished on 4 sides; 14 x
26'5 x 137, available in mahogany, limed
oak or watnut. Impedance, 8 ohms. U. L.
Approved. Shpg. wt., 50 Ibs.

KN-3000. Only $5.00 Down. NET . ..., $129.50

15-Day Trial & Moneyback Guarantee. Try the
KN-3000 Speaker System in your home for 15
days; if you are not completely satistied, your
purchase price will be refunded by Allied upon
return of the equipment.

A order from

ALLIED RADIO

off" switch SW.. The connection way speaker, with the sensa- 1980 ----——__—-_————-9 ————— .
shown in Fig. 1C, from the hole on the tional 4.6 |b. ceramic magnet ALLIED RADIO, Dept. 181-L |
CRT socket for pin 3 to one of the and 12" thick polystyrene cone. 10; e Ave';(:h:(:);?)oss:a'::; :
tuner filament connections. will inctude ES;S"O‘:‘";’J;‘::N‘:\; ?;h:ir_;ioiﬁ ‘s:'ys{‘e',‘,’,{';f STeancy, (0 Onk. ) ety |
R e v S e
il obtammed 1n 1his for your FREE copy teday 0011 am interested in savin i

: q i o g money on everything
string of five, another step is possible. in Hi-Fi. Send me your FREE 1960 Catalog. 1
A check between one tuner filament New Easy Terms: Only $5 down :
pin (Fig. 1D) and pin 3 of the 1st video (or less) on orders up to $200. Name_ 1
i.f., which is accessible from the top Up to 24 months to pay. |
of the chassis board. will check con- Address i
tinuity of the three 3BZ6 tubes scpa- City. Zone___State |
rately. 0 | - S U I S VS N d
Nevember, 1959 L

WwWWwW americanradiohistorv com
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RADIO
TELEPHONE |
LICENSE
MANUAL

.\
/ 5 7
/
7
\ %
7
/

PREPARE FOR ALL

USA Commercial Radio-

.00

¢

NEW EDITION

BASIC RADIOTELEPHONE

Telephone Operator’s License

HARDBOUND

QUESTIONS ON BASIC LAW
BASIC OPERATING PRACTICE

ADVANCE RADIOTELEPHONE

In one convenient volume, com-

plete stndy-

guide questions

with clear, concise answers for
preparation for all U.S.A. com-
mercial radiotelephone opera-

tor’s license examinations.

EDITORS and ENGINEERS, Ld.

Summerland California

INSIST ON
PROVED BRAND
NAMES
insist on the

and

¢ Creans
* Lubrica

NO-NOISE
YOLUME CONTROL

CONTACT RESTORER
. Pun:h

NOT A CARBON II'T SOLUTIUI
20z, Bottle & Oz, Snray Can

N

' A L 2 = >
NOW avaiLage

» FREE

AT YOUR JoBsERs

BUY FROM YOUR FAVORITE DISTRIBUTOR

at above price or add 10% on direct mail orders to:

‘HP
GENUINE oo 59 == ’ 5° PLASTIC ¢
- .o Py FXTENDER
-’ W th Push
O!SE NO-NOISE B pom;":';,::m"b'r - For
ICATIONS!
TUNER-TONIC Does Not Cayse Shorts!
. With PERMA- FII.M ™ -
Nolll . E:eﬂﬂmlclal a Hitle ‘ ‘ ‘
loes 3 lof I"nlol CIH
e '.“.':1'::'.:: $ NO-NOISE et g
B :r'\c!udlnn watar RUBBER
e\?fare Hik PERNLTRM | oo, touke, non-in- COAT SPRAY
- Nammable ¢ Insuistas
Cheap Substitutes! s SR SR, ) A A oo Sarvicamen

98

ELECTRONIC CHEMICAL CORP.

813 Communipaw Avenue

www.americanradiohistorv.com

Jersey City 4, N. J.

Within the Industry
(Continued from puge 32)

| Hugh Moore, Lerco Electronics, Inc.
representing WEMA; Robert E. Svo-
boda, Amphenol-Borg Electronics
Corp., representing EP & EM; Robert
Ferree, International Resistance Co.
representing PACE; Norman A. Trip-
lett, The Triplett Electrical Instrument
Co., representing EIA; and Sam Pon-
cher, Newark Electric Co., William
Green, Electronics Center, Inc., Joseph
S. Forti, Electronic Wholesalers, Inc.
and C. T. Kierulff, Kierulff Electronics,
Inc., all of whom will be representing
NEDA.

HEWLETT-PACKARD COMPANY has ac-
quired all outstanding stock of BOON-
TON RADIO CORP. The firm will be-
come a wholly owned subsidiary of the
parent organization Stockholders
of Howard W. Sams & Co., Inc.. The
Waldemar Press, Inc., and The Howard
Company have approved a merger of
the three firms under the corporate
name of HOWARD W. SAMS & CO., INC.
. .. MOTOROLA INC. has acquired THE
DAHLBERG COMPANY. The acquisition
also includes the wholly owned sales
subsidiary, Dahlberg, Inc. . GON-
SET DIVISION, Young Spring & Wire
Corp.. has announced the sale of in-
ventory, design. and manufacturing
rights of its former Link Mobile Radio
Division to the PLATT SALES CORPORA-
TION ARNOUX CORPORATION has
announced the acquisition of the com-
mon stock and personnel of INSTROL,
INC. . CORNELL-DUBILIER ELECTRIC
CORP. has completed negotiations with
the TOSHIBA COMPANY of Japan to
form a new international manufactur-
ing-distribution association to market

the Far Eastern firm's transistors in
the U.S.
: ELECTRONIC INDUSTRIES ASSOCIA-

TION has re-appointed J. A. Milling,
president of Howard W. Sams & Co.,,
Inc, chairman of the Association’s dis-

tributor relations committee.
| In addition, the following were

named by the EIA president, David R.
Hull, as members of the committee for
the fiscal year 1959-60: N. A. Triplett,
co-chairman, Twriplett Electrical In-
strument Co.; E. P. Atcherley, Sylvania
Electric Products Inc.;, H. F. Bersche,
RCA: F. J. Chamberlain, Clarostat
Manufacturing, Co.; E. Clover, Triad
Transformer Corp.;, R. D. Ferree, In-
ternational Resistance Co.; C. Golen-
paul, Aerovox Corp.; J. H. Hauser
CBS Electronics; A. N. Haas, Bud Ru-
dio, Inc.; E. T. Herbig, Jr., E. F. John-
son Co.; J. D. Hughes, Littelfuse, Inc.;
R. S. Laird, Ohmite Manufacturing
Co.; W. L. Larson, Switcheraft, Inc.;
H. S. Quam, Quam-Nichols Co.; W
Stuart, Belden Mfg. Co.; R. E. Svoboda,
Amphenol-Borg Electronics Corp.; E
Templeton. P. R. Mallory & Co., Inc.;

J. T. Thompson, Raytheon Co.; and
B. E. Vinkemulder, Centralab, Div
Globe Union, Inc. —30H-

ELECTRONICS WORLD
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AMATEURS-WHY WAIT
/\1|1:& for “PROMISED” DELIVERY

on your new
ASHE Single-Sideband Equipment?

has
. - . . .

Why wait for promised delivery on equipment

hallltra{iers Guaranteed same day that may take months to hit the market . . . when

shipmenl of any $SB Walter Ashe can make actual delivery on all Halli-

. y crafters Single Sideband equipment. We can make

equipment on this page! shipment the same day your order reaches us!

TIME PAYMENT TERMS AVAILABLE ON ALL EQUIPMENT!

Get Our “‘Surprise’” Allowance

Tell us what you have to trade . . . any name brand equipment made since 1946
. and we’ll rush our biggest-ever “Surprise” allowance that is sure to make you
wonder how Walter Ashe can do it. Incidentally, all used equipment we sell is
checked thoroughly and guaranteed to work the same as new. Whether you’re trad-
ing up to new or purchasing used equipment . .. you're always money and satisfac-
tion ahead at Walter Ashe!

HALLICRAFTERS
HT 32 A
CW-AM-SSB
Transmitter
Amateur Net

%695

Shipping Weight 85 Lbs.

HALLICRAFTERS
HT 33 A
LINEAR KW

Amateur Net

795

Shipping Wéight 130 Lbs.

HALLICRAFTERS S-107
All Band RECEIVER

Amateur Net

$8995

Shipping Welght 19 Lbs.

HALLICRAFTERS
famous
SX 101A
AMATEUR BAND
RECEIVER

HALLICRAFTERS
precision-built
SX-110 RECEIVER

Amateur Net .

515975

S *SURPRISE TRADE-IN” COUPON

WALTER ASHE RADIO €O. i
NEW 1960 CATALOG READY! YOUR ONE-STOP SUPERMARKET
“a— M ‘ Dept. R-11-59 = S1. Louis 1, Mo. In Our 38th Year |
ere’s the **ham's own'' catalog . . . compited and I
designed entirely with the amateur in mind. [J Rush New Catalog
~ Exclusively new mobile and fixed station [ Send Iatest lists of guaranteed Used Equipment |
equipment . . . parts and supplies . . . of interest . o -
4 to the amateur. Rush coupon for your copy. O Rush “Surprise Trade-in"" offeronmy__ |
é For_ = I
(Show muke and inedel of equipment desiced) I
M% RADIO CO. Name_ . _ e ——— |
Dept. R-11-59, 1125 PINE STREET Address_ o . '
ST. LOUIS 1, MISSOURI Cify: e S _i
November, 1959 '

i e
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TWO-WAY RADIO |

communicalions equ l,nnvn/ ¥
YHF:-FM FOR, YHEAM OB, VHF

MOBILE AIRPORT VEHICLES ANTENNAS
AIRCRAST GROUND STATIONS REMOTE CONTROLS
MARINE POINT-TOPFOINT ACCESIORIES
MOTORCYCLE

PORTABLE

e T

COMCO'S ALL NEW
‘580" FLEETCOM

VHE-FM MOBILE RADIO

The new 580" is compact,
light weight, has high per-
formance, ond features on
original concept in Mobile
equipment packaging by
combining the control head,
speoker, and transistorized
power supply in one small
easily mounted case assem-
bly.

FEATURES

* HIGH PERFORMANCE ... meets /split % EFFICIENT... Transistor power
channel” technical requirements, all FCC  supply gives high efficiency. Totol

and FCDA requirements. standby drain 5.25 omp.
* FULL POWER OUTPUT . . . 35 wotts % INTERCHANGEABLE CHASSIS
in 25-50 Mcs. 25 Watts in 144.174 Mcs,  ° © - Mobile tronimitrer-receiver

chassis instontly Interchangeable
with bose stations in simplex
systems.,

% BUILT.IN RELIABILITY...Preproduction
Models field tested in 5 states ond 3
foreign countries before storting pro-
duction.

% SMALL AND LIGHT WEIGHT...Chassis
in case 13”x9%;"x54". Control.power
Supply-Speaker case 5”x5"”x3X,". Com.
plete Mobile installotions 24 1bs.

* EASY TO INSTALL . . . "Two-unit”’
pockage so small most installations

are under dash. =
* LOwW COST. .. Complete
mabile package

$398 iob. factory

ATTENTION DEALERS!
Wrise for available tevritorics

“580'" serics transmitier-
receiver chassis,

RADIO COMMUNICATIONS EQUIPMlNT

l‘llMMl\Il‘\'I‘IﬂW I‘MII'AN\ Inc.

FOUNDED 1338 CORAL GABLES, MIAMI 33, FLORIDA

GET INTO | BARGAIN TV
ELECTRONICS o NS 7 cemen:

e | Write for SENSATIONAL CATALOG
N HENSHAW RADIO SUPPLY

t = 3619 TROOST KANSAS CITY, MO.

V.T.1. trainin® leads to success s technicians.
field engkineers. aspecislists in communications.
uided misciles, comPuters. radar and automa-
tion. Basic and advanced courses tn theor¥ and
laboratory. Associnte dexree in electronies in 29
months. B.S. in electrontc enfineerin® obtatnable.
ECPD accredited. G.1. approved. Graduates in all
branches of electronlcs with major companies.
Stwart February. September. Dormes. campus. [HEr
sennol graduate or equlvalent. Catalog

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparalso, tndiana 4

HI-FI COMPONENTS
SLEEP LEARN KITS

MERITAPE Unlsual
Low cost. high auality VALUES
fecording tape. in bexes E
or cans. 1960 Catalog

DRESSNER,69-02 RA_ 174 5. Flushing 65, N.Y.
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Largest
Induction Heating
Project

Simulates high temperatures
found in high-speed flight.

‘I'HE age of manned space vehicles
may be brought closer to reality by a
new radio-energized heat testing device
designed by General Electric's Com-
munication Products Dept. to simulate
high temperatures encountered in
high-speed flight. Described as the
first undertaking of its scope in the
world, the new electronic equipment
uses r.f. induction heating principles.
The equipment required is being built
bv G-E for the Air Force.

The contract involves several mil-
lion dollars and provides for initial in-
stallation at the Aircraft Structures
High-Temperature Laboratory main-
tained by the Air Force at Wright
Patterson Air Force Base near Day-
ton, Ohio.

Designated as ‘“Project Heat,” th
systemy will concentrate a total of 10
million watts of r.f. energy in a rela-
tively small area of approximately 100
square feet. It is the largest induction
heating project that has ever been
undertaken and is the result of a
decade of research in the field.

Up to now, space vehicle experi-
ments of the Air Force have been
conducted using infrared lamps, plas-
ma jets, shock tubes, and similar equip-
ment. The major advantage of induc-

! tion heating is that it can be readily

controlled and yet it can create tem.
perature changes at an extremely high
rate. The purpose of “Project Heat”
is to provide valuable test data to
engineers designing aircraflt, missiles,
and space vehicles, Similar techniques
will eventually be used for a wide vari-
ety of applications by other govern-
ment agencies and aircraft manufac-
turers.

The r.f. induction equipment for this
project will be especially designed to
operate compatibly with the Air
Forece’s existing radiant heat system
at Wright Field. The over-all system

| will consist of forty power loops with

associated load-matching networks.
Each is capable of inducing 250.000
watts of r.f. power into the test speci-
men at frequencies within the rang
of 200 ke. to 2 me. The equipment has
provision for future extension to 5 mec.
The over-all contract, awarded to
Helldoerfer-Castellini, prime contrac-
tor, of Dayton, Ohio, calls for a com-
plete system installation including 60-
cycle back-up power equipment to b
supplied by G-E’s Apparatus Sales Di-
vision. Original feasibility studies were
carried out by scientists at the Uni-
versity of Florida. The Vitro Corpora-
tion in New York is the architectural
engineer for the facility. —3

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

How to keep your profits from going to the "dogs”!

AVOID CALLBACKS

DUE TO PREMATURE

TUBE FAILURE...

...when you replace a defective horizontal output
tube check operating cathode current.

Premature horizontal output rube ("H.O.T!)
failure can be caused by excessive cathode cur-
rent—higher than recommended by the manufac-
turer—due to misadjustment or defective com-
ponents in the horizontal output stage. When-
ever you replace the "H.O.T”, protect your
profits with these precautions: (1) measure
"H.O.T' cathode current; (2) if excessive, find
the trouble and fix it; and (3) adjust Horizontal
Drive, Width, and Linearity.

Keep your hard-earned profits to yourself.
Take time to check "H.O.T. cathode current.
And, do as most successful service technicians
do: always replace defective horizontal output
tubes with power-to-1pare RCA tubes. They pay
off in fewer callbacks, finer reputation, and
bigger profits.

RCA-6DQS-A—typital of RCA™s ex-
<ellent tube Quolity. Mount struc.
ture is designed to give morimum
heat dissipotion, prevent “‘het
spefs'' on the plate, ollow cooler
operotion of Ihe grids—help cut
collbacks! Available at your RCA
Tube Distributor.

RADIO CORPORATION OF AMERICA

® Electron Tube Division

November, 1959

Marrison, N. J.

www americanradiohicstory com

4 SIMPLE WAYS TO
MEASURE “H,0.T.” CURRENT

viles
s B
+
= ——n
147

MILUAMMETER ¥« T
(0~500 mo. range) W 1
]
\ Break

Discaonnect cathode circuit ot the “H.O.T.”
socket. Connect 0.47 uf copocitor and dc
milliommeter os shown.

o uluu,"
+

MILLIAMME TER
{0-500 ma. range)

HOT

1f “H.O.T.” circuit hos bypossed cathode-
bios resistor, connect milliommeter os shown.

Remove
& plu,," HOT
Nl \ = Fuse
MILUAMMETER
{0-500 ma range)

B+
Remove “H.O.T.” circuit fuse. Connect meter
across fuse holder as shown. Indicoted cur-
rent will be slightly higher than actual cath-
ode curren! becouse it includes boosted “'B”
current to vertical oscillator and/or other

circuits,
sl HOY
o \ »
R
VOM-VTVYM
(15V or 50V
range)

Measure dc-voltoge across “H.O.T.” cath-
ode-bioas resistor. Voltage should not exceed
volue shown in service dota for the set. Com-
pule cothode current by dividing the voltage
by the resistonce.

TYPICAL RCA "H.O.T.'* TYPES AND MAX.A
DC CATHODE CURRENT (MILLIAMPERES)
SAUS-GT 110
6AV5.GA 110

*6AV5-GT 110
*6BG6-G 110
6BGS-GA 1o
*68Q6-GT 110
6BQ6-GTB/6CUS 112.5
*+6CBS 200
&CB5-A 220
*6CDS-G 200
6CD6-GA 200
6DQ5 285
6DQ6-A 140
12AV5.GA 110
128Q6-GYB/12CUS 1125
12DQé6-A 140
178Q46-G18 125
17DQé-A 140
*198G6-G 110
10BG6-GA 1o
*25BQ6-GY 1o
258Q6-GTB/25CUS 112.5
25CD6-GA 200
25CDs-G8 200
25DNé 200

*Discontinued RCA Type—Reploced by RCA "'A"
or double-branded version.

4Values shown are measvred with the receiver
obPerating at & line voltoge of 117 volts, 60 cycles.
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Superior's New

Model 824 Multi-Socket Type

TUBE TESTER

TEST ANY TUBE IN IO SECONDS FLAT!

Turn the filament selector Insert tube into a num- d h i
switch to position speci. bered socket as desig- @P"" own the quolity
fied. nated on our chart (over Bian =

600 types included),

THAT'S ALL! Read emission quality direct on bad-good meter scale.

SPECIFICATIONS

® Tests over 600 tube types e Tests 0Z4 and other gas-filled tubes
¢ Employs new 4” meter with sealed alr-damping chamber resulting in
accurate vibrationless readings e Use of 22 sockets permits testing
all.popular tube types and prevents possible obsolescence « Dual scale
meter permits testing of low current tubes 7 and 9 pin straighteners
mounted on panel e All sections of multj-element

tubes tested simultaneously e Ultra-sensitive leak-
age test circuit will indicate leakage up to &
megohms

Model 82A comes housed in handsome, porta-

Model 82A — TUBE TESTER . . . Total
Price $36.50 — Terms: $6.50 after 10
doy trial, then $6.00 monthly for 5
months if satisfactory. Otherwise return,
no explanation necessary.

Produetion of this Model wae de-
layed a full year pending careful
study by Suberior’s engineering
s1all of this new method of test
ing tubes. NDon't let the low price
mislead you! We claim Model
A will outperform gimilar
looking units whiech gell for
mueh more—and as proef. we
offer to shin It on our examine
bejore you buy poliey.

To test any tube, you simply insert it into & num-
bered socket us designated. turn the filament switeh
and press down the quallty swiich THAT'S ALL
ltead quality on meter. Inter-elemetit leakage i any

indieates automatically, ble Saddle-Stitched Texon case. Only.. . ...

TESTS and REJUVENATES ALL PICTURE TUBES
ALL BLACK AND WHITE TUBES ALL COLOR TUBES

From 50 degrée to 110 degree types—from Test ALL picture tubes—in the carton—out of
” te 30” types, = the carton—in the set!

& Model 83 is not simply a rehashed black ® Model 83 will detect tubes which are apparently good

SUPERIOR'S NEW MODEL 83

Model 83—C.R.T. Tube Tester

Total Price ................... R -]
Terms: $8.50 aofter 0 day trial, then $6.00
monthly for 5 months if satisfactory. Other-
wise return, na expianation necessary.

and white C.R.T. Tester with a color
adapter added, Model 83 employs a new
improved circuit designed specifically to
test the older type black and white
tubes, the newer type black and white
tubes and all color picture tubes.
Model 83 provides separate filament
operating voltages for the older 6.3
1¥pes and the newer 8.4 types
Model 83 employs a 47 air-damped
meter with quality and calibrated
scales.

Model 83 properly tests the red. green
and blue sections of color tubes indi-
vidually—for each section of a celor
tube contains its own filament, plate,
grid and cathode.

but require rejuvenation. Such tubes will provide a pic-
ture seemingly good but lacking in proper defnition,
contrast and focus. To test for such malfunction, you
simpiy press the rej. switch of Model 83. 1f the tube }s
weakening, the meter reading will indicate the condition
Rejuvenation of picture tubes 15 not simply a matter of
applying a high voltage to the filament. Such voliages
improperly upplied can strip the cathode of the oxide
conting essentlal for proper emission. The Model 383
applies a selective low voltage uniformly to assure in-

creased !fe with no danger of

cathode damage
NET

Model 83 comes housed in handsome
portable Saddie Stitched Texon case
—compiete with sockets for all biack

and white tubes and all color fubes.
nly Sehende - e

GENOMETER

7 Signul Generators in One!

v R.F. Signal Generator for A. M.
v R.F. Signal Generator for F.M.

¥ Cross Hatch Generator
¥ Color Dot Pattern Generator

¥ Audio Frequency Generator
¥ Bar Generator
¥ Marker Generator

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:
A.M. Radio * F.M. Radio * Amplifiers * Black and White TV * Color TV

R. F. SIGNAL GENERATOR: VARIABLE AUDIO FRE- BAR GENERATOR: The Model
The Model TV-50A Genometer QUENCY GENERATOR: In TV-50A projects an actual Bar
provides complete coverage for addition to a fixed 400 cycle Pattern on any TV Recelver
A.M. and F.M. alignment. Gen- sine-wave audio, the Model Screen. Pattern will consist of
erates Radlo Frequencies from g, 0 e n o0 b &0 oiides 4 to 16 horizontal bars or T to
100 Kilocycles to 60 Megacycles 20 vertical bars.

Model TV.50A—Genometer

Tiotal Prlce dimit . ¢ s osedl o ghd Dompad § 4 $47.50 a fable 300 cycle to 20,000

fundamentals and from 60 @ variable ¥ 0
Terms: $11.50 after 10 day trial, then $6.00 R{‘ega‘éycles em 180 ,j‘{;gacyc]es on  tycle peaked wave audio THE MODEL TV-504
monthly for 6 months if satisfactory. Other- powerful harmenics. signal. comes absolutely com-

wise return, no explanation necessary. plete with shielded leads

and operating instruce
DOT PATTERN GENERATOR (FOR COLOR MARKER GENERATOR: The Model tions.

CROSS HATCH GENERATOR: The TV): Although you will be able to use most TV-50A includes nll- the rinotst }i‘rﬁ-

Model TV-50A Genometer will pro- of vour regular standard equipment for serv- quently needed marker poiln 8. 183

Ject a cross-hatch pattern on any icing Color TV, the one addition which s a following markers are provlded,l

TV picture tube. Tge pattern will “must’ is a Dot Pattern Generator. The Dot Ke., 262.5 Ke., 456 Ke¢., 600 Kc., 22003

Co?is‘“ ?! Inon-shlrtmg. horizontal Pabttexi)n pxl']o]ect.ed onTanyo:oloirnTV l'i;;celver gg ;;33 gg :550%1’5“-5 z;g(‘):o lf(f., Me NET

n t - the del TV-5 will enable you o . 4 " - 10. .

a vertical lines interlaced to pro tube by Mode ¥ 5 s 15 (the, 010 c bUFEE Frequency)

vide a stable cross-hatch effect.

EXAMINE BEFORE YOU BUY!
USE APPROVAL FORM OM NEXT PAGE

ELECTRONICS WORLD

to adjust for proper color convergence.
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SUPERIOR’S NEW MODEL 77

'_

Model 77 — VACUUM TUBE VOLTMETER
.+ .Total Price $42.50—Terms: $12.50 after
10 doy trial, then $6.00 monthly for 5
months if satisfoctory. Otherwise return,
no explanation necessory!

YAGUUM TUBE VOITMETER

WITH NEW 6 FULL-VIEW METER

J Modael 77 completely wired and calibrated with
accessories (including probe, test leads and
portable carrying case) sells for only $42.50.

J Model 77 employs a sensitive six inch meter,
Extra large metet scale enables us to print all
calibrations in large easy-to-read type.

J Model 77 uses new improved SICO printed cir-
cuitry.

J Model 77 employs & 12AU7 as D.C. amplifier
vand two 9004’s as peak-to-peak voltage recti.
fiers to assure maximum stability.

AS A DC VOLTMETER: The Model 77 is indis-
pensable in Hi-Fi Amplifier servicing and a
must for Black and White and color TV Re-
ceiver servicing where circuit loading cannot
be tolerated.
AS AN AC VOLTMETER: Measures RMS val-
ues If sine wave. and peak-to-peak value If
complex wave. Pedestal voltages that deter-
mine the “'black” level in TV receivers are
easily read.
AS AN ELECTRONIC OCHMMETER: Decause of
1ts wide range of measurement leaky capacitors
show up glaringly. Because of its sensitivity
and low loading, intermittents are easiiy found.
isolated and renaired,

Model 77 comes complete with operating instructions, probe and fest leads.
Use it on the bench—use it on calls. A streamlined carrying case, included at
no extra charge, accommodates the tester, instruction book, probe and leads.

Operates on 110-120 volt 60 cycle, Qnly

Compare it to any peak-to-peak V.T. V. M. made by any other manufacturer at any price

J Model 77 uses a selenium-ractified power sup-
ply resulting in less heat and thus reducing
possibility of damage or value changes of
delicate components

J Model 77 meter is virtually burn-out proof. The
sensitive 400 microampere meter is isolated
from the measuring circuit by a balanced push-
pull amplifier.

J Model 77 uses selected [% tero temperature
coefficient resistors as multipliers. This assures
unchanging accurate readings on all ranges,

SPECIFICATIONS

« DC VOLTS — 0 to 3/15/75/150/300/750/1,500
volts at 11 h input r ce. o AC
VOLTS (RMS) 0 to 3/15/15/150/300/150/
1,500 volts, « AC VOLTS (Peak to Peak) — 0 to
8/40/200/400/800/2.000 volts. ¢ ELECTRONIC
OHMMETER — 0 to 1,000 ohms/10,000 ohms/
100,000 ohms /1 megohm / 10 megohms / 100
megohms /1,000 megohms e DECIBELS 10
db to + 18 db, + 10 db to + 38 db + 30 db to
+ 58 db. All based on 0 db — .006 watts (6 mw)
Into a 500 ohm line (1.73v). « ZERO CENTER
METER—For discriminator alignment with full
scale range of 0 to 1.5/7.5/37.5/15/150/375/750
volts at 11 megohms inPut resistance.

42

SUPERIOR’S NEW MODEL 80

Mode! 80 — ALLMETER . . . Total Price
$42.50—Terms: $12.50 after 10 day trial,
then $6.00 monthly for 5 months if satis-
factory. Otherwise return, no explanation
necessary!

>

Y

20,000"%:"ALLMETER

THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES:

J 6 INCH FULL-VIEW METER provides large

easy-to-read calibrations, Mo squinting or
guassing when you use Model 80,

J MIRRORED SCALE permits fine accurate meos-
urements where fractionol readings are impor-
tant.

CAPACITY RANGES permit you to occurately

J measure all condensers from .00025 MFD to

NOTE: The line cord is used only for capocity measurements.

30 MFD in addition to the standard volt, cur-
rent, resistance and decibel ranges.

J HANDSOME SADDLE.STITCHED CARRYING

CASE included with Model 80 Allmeter at no
extra charge enables you to use this fine
instrument on outside calls as well as on the
bench in your shop.

Resistance

ranges operate on self-contained batteries.

SPECIFICATIONS:
7 D.C. VOLTAGE RANGES
(At a sensitivity of 20,000 Ohms per Volt)
0 1o 15/75/150/300/750/1500/7500 Volts.
6 A.C. VOLTAGE RANGES:
(At a sensitivity of 5,000 Ohms per Volt)
0 to 15/75/150/300/750/1500 Volts.
3 RESISTANCE RANGES:
0 to 2,000/200,000 Ohms.
2 CAPACITY RANGES:
00025 Mfd, to .3 Mfd., .05 Mfd. te 30 mid.
5 DC. CURRENT RANGES:
0-75 Microamperes, 0 to 7.5/75/750 Milliam-
peres, 0 to 15 Amperes.
3 DECIBEL RANGES:
— & db to + 18 db. + 14 db to + 38 db
+ 34db to + 58 db

0-20 Megohms.

FEATURES:

e A built-in Isolation Transformer automatically
isolates the Model 80 from the power line when
capacity service is in use,

® Selected, 1% zero temperoture cosfficient met-
alized resistors are used os multipliers to assure
unchanging accurate readings on all ranges.
Mode! 80 Allmeter comes
complete with operating $ 50
instructions, test leads

and portable carrying NET
case. Only _.ocvvvnnnnn

D ON APPROVAL

NO MONEY WITH ORDER — NO C. O.D.

Dept. D-683, 2849 Tenth Ave., New York 34, N. Y.
1'leaze send me the units cherked on approval.
the terms specifled with no interext or tinance charges added
after a 10 Jday trinl poxitively cancelling all_further obligations
5 Total Price $36.50 OM

$6.50 within 10 days. Balance $6.00

Try any of the instruments on
this or the facing page for 10
days before you buy. tf com-
ptetety satisfied [then send
down payment and pay bat.
ance as jindicated on coupon.
No tnterest or Finance Charges
Added! If net completety sat.
isfled return unit to us, no

I [0 Modet 82A....

monthly for § mont

| DO Model TV.50A.. .

November, 1959

hs.
l 0O Model 83........ Total Price $38.50
3 Balance $6.00

5.
otat Price $47.50
$11.50 within 10 days. Balance $6.00

explanation necessary. L_rﬂnﬂy_’or_ﬁ_mg_ni_

It completely satistied 1T will pay on
Otheewine, 1 will return

ol . ....Totat Price $42.50
$12.50 within 10 days. Batance $6.00
monthty for 5 months

[0 Modet 80 Totat Price $42.50
$12.50 within 10 days. Balance $6.00
monthly for 5 months,
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o tape recorder
e portable TV set

FROM YOUR CAR, Boat or Plane!

e P A system
e hand tools

with

INVERTERS

i

for ehanging youwr storage
bottery eurrant 1o
A.C. HOUSEHOLD ELECTRICITY
Apywhars . . . in your owa carl

PORTABLE Tv SET
directly frem your cor!

directly from your ¢or! > 1%
/AN N

MAKE YOUR CAR, BOAT OR PLANE
‘A ROLLING OFFICE!""
SYSTEMS

&+ . OPERATES
el = © TAPE RECORDERS
__@m R b © DICTATING
2N N = MACHINES
\, \\_\l A
M -~ ‘_\ e
J—‘*an' N },.f ® ELECTRIC SHAVERS
— 5 directly from your car!
| = e [ L Wil

o,
OPERATES | {| % 5 Al
® RADIOS - vl‘,‘l’j’(‘:}/‘ 5 (
® RECORD PLAYERS Ny W

o MIXMASTERS, €1C. N5l

® PUBLIC ADDRESS

5 ol

14 |
mounted out
of sight under
dash or in
trunk
comportment

UNIVERSAL
INVERTERS

Especially designed to change 6 or 12 volt
D.C. to 110 volt A.C. 60 cycles.
for...
® EXECUTIVES
& SALECMEN ® REPORTERS
* QUTDOOR MEN * FIREMEN
® PUBLIC OFFICIALS

MODELS 6U-RHG {68 volrs) 125 to 150 wotts, Shipping
weight 27 |bs, Listprice. . .........., ,$99.50

¢ POLICEMEN

DEALER NET PRICE. ... .. $66.34
12U.RHG (12 volts} 150 1o 175 wonts, Shipping weight
27 1bs. Listprice. . ................. $99.50

DEALER NET PRICE .. .. $66.34

Write for literoture on other Sizes ond Models
of ATR INVERTERS, priced as low os $9.95 lise.

SEE YOUR JOBBER OR WRITE FACTORTY
4/NEW MODELS \/NEW DESIGNS /NEW LITERATURE
« A" Battery Eliminators s DC-AC Inverters  Aulo Radio Yibrators
American Terevision & Raoro Co.
Zuality Products Sence 1937
SAINT PAUL 1, MINNESOTA, U. 5. A.
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Violations of
Citizens Radio
Regulations

Off-frequency operation and improper use of the
service are responsible for the FCC issuing large

numbers of citations to

f FDIToR'Ss NoTE: The follmeing miaterial is
reprinted prom o recont Federal Coaom-
nications Commission relouse. This in-
formation shonld be read by all who are
interested in wxing the wew Class 1 Citi-
zens Radio Scrvice.

HE Commission’s monitoring sta-

tions are continuing to detect viola-
tions of the Citizens Radio Service
Rules and are issuing large numbers
of citations to licensees.

The violations cited fall mainly into
two large groups—off-frequency opera-
tion and the use of Citizens Radio
Service stations for communications
which are not permissihle.

It is the licensee’s responsibility to
see that his equipment is at all times
'operating in accordance with the
Citizens Radio Service Rules. Off-fre-
quency operation can he guarded
against by having measurements made
hy a service engineer or other person
who has the proper frequency-measur-
ing equipment and the skill required
to use it. The answer to the question
of how often depends upon the equip-
| ment used. Some equipment may re-
quire daily checks whereas more
stable equipment may not require fre-
quency checks for six months.

Most citations for improper use re-
sult from the mistaken belief that the
Citizens Radio Service (particularly
the Class D Service) is similar to the
Amateur Radio Service with respect
[to permissible communications and
that amateur-type communications

(such as calling “CQ.” working distant
| stations for the fun of talking to some-
one that far away, and so on} are per-
mitted. Nothing is farther from the
truth.

The Citizens Radio Service was set
up hy the Commission on a regular
basis in 1947. At that time, frequencies
were made availahle only in the 460-
470 me. band. Later, one other fre-
| quency, 27.255 mc. was made avail-
able for contro! (not communications)
purposes only. In September, 1958, two
new groups of frequencies (one group
for control purposes and the other for
| voice communications) were made
| available. However, control stations
are licensed as "Class C” and voice

| stations as '"Class D.” No changes were

www.americanradiohistorv.com

licensees for violations.

made in the scope of permissible com-
munications.

The new frequencics were set up in
a band formerly assigned to the Ama-
teur Radio Service in the 27-mc. region.
For this reason, it seems likely that the
former association of these frequencies
with the Amateur Radio Service is
partly responsible for the misunder-
standing regarding the use of Class D
stations. Some licensed amateurs have
obtained Citizens Radio licenses and
are continuing to operate on Class D
frequencies much as they did when the
frequencies were availahle to holders
of amateur licenses. It is also apparent
that many who could not or would not
ohtain amateur licenses have seized
upon the Class D Service to carry out
activities which are permissible only
in the Amateur Radio Service. It scems
to he these two groups who are receiv-
ing most of the violation notices heing
issued by the Commission’s monitoring
stations.

Licensees should rememher that:

The Citizens Radio Service was set
up to provide for the radio communica-
tions needs of the citizens of the United
States on much the same hasis as a
party-line telephone, and Citizens
Radio stations must be used with the
same consideration of other users.

The Amateur Radio Service is avail-
ahle to all citizens of the United States
who are interested enough to qualify
themselves—and the knowledge and
code skills required to obtain a Novice
Class ham license are casily acquired.

Citizens Radio, properily used, is a
valuable communications tool for the
professional man (such as the doctor
and engineer), the small businessman,
and the plain citizen. Improperly used,
it can be made worthless to everyvone
because of excessive interference.

Continued violations of the rules will
result in license revocation and loss of
all operating privileges.

Any Citizens Radio station may com-
municate with any other Citizens Radio
station (except Class C) for the pur-
pose of exchanging necessary and use-
ful communications.

Don’t put your Citizens Radio trans-
mitter on the air unless you have a
messuge which you need to send. -3
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LAFAYETTE’S
1960 CATALOG
308 GIANT SIZED PAGES
Owr 39th Year

The Complete Catalog Featuring
“The Best Buys In The Business’’
FOR THE NEWEST AND FINESY IN
STEREOPHONIC HI-FI EQUIPMENT AND SYSTEMS
@ PUBLIC ADDRESS SYSTEMS

@ TAPE RECORDERS
@ AMATEUR EQUIPMENT @ INDUSTRIAL SUPPLIES
@ RADIO & TV TUBES AND PARTS

@ MINIATURE COMPONENTS
@ EXCLUSIVE LAFAYETTE TRANSISTOR & HI-FI KITS

Send for Lafayette’s FREE Catalog —the most com-
plete, up-to-the-minute electronic supply catalog
crammed full of everything in electronics at our
customary down-to-earth money-saving prices.
CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS
NOT AVAILABLE IN ANY OTHER CATALOG OR FROM
ANY OTHER SOURCE — SEND FOR YOUR COPY NOwW!
A “must” for the economy-minded hi-fi enthu-

siast, experimenter, hobbyist, engineer, techni-
cian, student, serviceman and dealer.

Leaders in He- Fe

B8 app 056/

(4 FLLIYL vy

o
SRTEn e "".=-

16508 Lggary
“un “m T

vz,

EASY PAY TERMS Available on orders over $20
Only 10%, down~Up to 18 months to pay

iemmt complete selection and largest stocks of hi-fi components and
ms—available for immediate delivery at the lowest possible prices.
Save even more on Lafayette endorsed “‘best-buy” complete systems.
KT-135 ; " PA-56 TRANSISTORIZED
= | 4-BAND ! POWER MEGAPHONE
‘ . RECEIVER
8 KT .
. d {Less E
» Q@ §  cohimey - “‘ 29.50
4 SPEED CHANGER €™
T WITH BRAND NEW ,;7
GE VR-22 (.7 MIL) DIAMOND ft’ ;

K

T™-66 ¢4 STEREQ
AUDIO ANALYST
11.95

Y

" HE-10 WIRED 79.95

7

November, 1959

8

HYSTERESIS TURNTABLE
47.50

STEREQ CARTRIDGE
39.95

ey

& -_L\."._ .'
= RW-60
20,000
PK-331 33% RPM OHM -
;%"L,‘:ggm $K-128 ULTRA-LINEAR
8" DUAXIAL SPEAKER

;}
%‘F !
L r r ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ 4

LAFAYETTE RADIO, Dept. RK-9 I

I-
308 GIANT | P.0. Box 222, Jamaica 31, N. Y,
SEND FOR THE WORLD'S LEADING ELECTRONICS, I
AND HI-FI GUIDE

RADIO, T.¥_., INDUSTRIAL,
] Send FREE LAFAYETTE Catalog 600 I

SIZEOD PAGES

State. . ... l
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‘Outstanding Design—Incomparable Performance

4
B

Lafayette Superior Quality Hi-Fi Kits

- SO WATT INTEGRATED STEREO AMPLIFIER

KT-250

IN KIT FORM

64.50
LA-250

COMPLETELY WIRED

89.50

® 50 WATTS MONAURALLY—25 WATTS EACH STEREO CHANNEL
@ RESPONSE 17-21,000 CPS = 1 DB {at normal listening
level) ® UNIQUE “‘BLEND* CONTROL @ PREMIUM EL36 OUT-

- PUT TUBES ® SEPARATE BASS AND TREBLE CONTROLS ®

CLUTCH-OPERATED VOLUME CONTROL @ 3RD CHANNEL OUTPUT

A completely new stereo high fidelity amplifier with @ high quality of repro-
duction, versatility of operation, and distinctive styling, A full range of con-
trols encble you ta enjoy the utmost in listening pl in any situati

Deluxe features include: unlque '‘Blend’’ control for coniinuously variable
<hannel seporation—{rom full menaural to full stereo, 4-position Selector,
Mode, Loudnest and Phose switches. Also provided are outputs for 4, 8 and
16 ohm speakers. Hum-free operation it insured by the use of DC on all pre-
amp and tone control tubes. Harmonic distortion, less than 0.25%. 1M dis-
tortion, less than |%. Hum and noise, 74 db below full output. Designed with
the kit builder in mind, asiembly is simplew—no special skills or tools required.
Complete with deluxe cablnet and leg:, all parts, tubes and detolled instruc-
tien manual. Shpg. wt., 26 Ibs.
KT-250 Stereo Amplifier Kit.

LA-250 Sterea Amplifier, wired..............

.Nel 64.50
Net 89.30

... 6.45 Down.............
...8.95 Down.......

o " 5

LAFAYETTE PROFESSIONAL STEREO
MASTER AUDIO CONTROL CENTER

Solves Every Stereo/Monaural Control Problem!

KT-600

IN KIT FORM

79.50

LA-600

COMPLETELY WIRED

134.50

@ UNIQUE STEREO & MONAURAL CONTROL FEATURES

® AMAIZING NEW BRIDGE CIRCUITRY FOR VARIABLE 3d
CHANNEL OUTPUT & COSS-CHANNEL FEED

@® PRECISE “‘NULL” BALANCING SYSTEM

@® RESPONSE 5-40,000 CPS + 1 DB

@ & CONCENTRIC FRONT PANEL CONTROLS

A REVOLUYTIONARY DEVELOPMENY IN STEREO HIGH FIDELITY.

Provides such unusual fectures as o Bridge Contral, for varioble cross-channel
signal feed for elimination. af ‘‘ping-pong’’ (exaggerated separction) effects.
Also has full input mixing of monoural Brogrom sources, special ‘‘null’’ stereo
balancing and calibroting system. 24 equclizetion potsitions, all.concentric
contrals, rumble ond scratch filtors, toudness switch. Clutch type volume con.
trols for balancing or os 1 Master Volume Control, Hos chonnel reverse, elec-
tronic phasing, input tevel conteols. Sensitivity 2.2 millivelts for - wvolt ocut.
Ducl low-impedonce outputs {plate followers), 1500 chms. Responie’.5.40,000
cps = | db. Less than .03% IM distortion. Uses 7 new 7025 low-noise duat
triodes. Size 147 x 4%~ x 10%”. Shpg. wh., 16 Ibs. Complete with printed
circuit board, coge, profusely illustrated Instructions, oll necessory parts.

LAFAYETTE KT-600—Sterso Preomplifier kit . ... 7.95 Down........ Net 79.50
LAFAYETTE LA-600—~Sterec Preamplifier, Wired....13.45 Down...Net 134.50

LAFAYETTE STEREO/MONAURAL
BASIC POWER AMPLIFIER KIT
KT-310
IN XIT FORM

47.50

i
i
|
i

Wi
!
‘\:
‘l

===
S

i
W
W
i
i
\"\\“
\

e = LA-310
— T e e S e S

COMPLETELY WIRED

72.50

|
i
|
i

|

n
\‘||
N
I
\
i
\

\

® 36-WATT STEREO AMPLIFIER—18-WATTS EACH CHANNEL

@ 2 PRINTED CIRCUIT BOARDS FOR NEAT, SIMPLIFIED WIRING

® EMPLOYS 4 NEW PREMIUM-TYPE 7189 OUTPUT TUBES

@ RESPONSE BETTER THAN 35-30,000 C(PS = 1/, DB AT 18
WATIS @ LESS THAN 1, HARMONIC OR
INTERMODULATION DISTORTION

A superbly-performing basic stereo amplifier, in easy-to-build kit form. Duot
inputs are provided, each with individual volume control, ond the ynit moy be
uied with o sterea preamplifier, for 2-18 watt stereo channels; or, ot the flick
of o switch, at o fine 36-watlt monaural amplifier—or, if desired, it may be
uvied ot 2 teporate manaural 18-watt amplifierst CONTROLS include 2 input
volume conteBls, channel Reverse switch (AB-BA), Monaurol-Stereo switch,
DUAL OQUTFUT IMPEDANCES are: 4, B, 16 and 32 ohms permitting parallel
{monaurall operation of 2 specker tystems of up to 16 ohms. INPUT SENSI-
TIVITY ks 0.45 volts per chonnel for full output. TUBES are 2-86ANS, 4.7189;
GI-34 rectifier. SIZE 9-3/16" o {10-9/16" with cantrals) x 5%” h x [3%” w,
Supplied complete with perforated metol cage, all necessary parts and' de-
tajfed instructions. Shpg. wt., 22 lbs.

KT.310 Stereo Power Amplifier Kit

LA-310 Stereo Power Amplifier, Wired.

4.75 Down.
6.95 Down........

.....Net 47.50
.Net 72.50

b

LAFAYETTE STEREO TUNER KIT
The Most Flexible Tuner Ever Designed
- KT-500
IN KIT FORM

74.50

| COMPLETELY WIRED

124.50

@ Multiplex Output for New Stereo FM
® 11 Tubes (including 4 dual-purpose} | Tuning Eye +
Selenium rectifier Provide 17 Tube Performance @ Pre-
aligned IF’'s ® Tuned Cascode FM @ Dual Cathode Follower
Output

Mecre than o year of reseoarch, planning and enpineering went into the making
of the Lafayette Sterec Tuner. FM specifications include grounded-grid triode
low noise front end with tricde mixer, double-tuned dual limiters with Foster:
Seeley discriminator, less than 1% harmonic distortion, frequency response
20-20,000 cps + Y1 db, full 200 kc bandwidth and sensitivity of 2 microvelts
for 30 db quieting with full limiting ot one microvolt.

The AM and FM seclions are separately tuned, each with a separate 3.gong
tuning condenser, separate flywheel tuning and separate valume controt for
proper balancing when used for stereo programs. Simplified tuning is provided
by magic eye. Automatic frequency control *‘locks in’’ FM signal permanently.
Two separote printed circuit boords make construction ond wiring simple, even
for such o complex unit. Complete kit includes all parls and metal cover, a
step-by-step instruction manval, schematic and pictoricl dlagrams. Size is 1347
W x 10%” D x4%" H. Shpg. wt., 22 Ibs.

KT.500 7.45 Down Net 74.50
LY-50 Same as above, completely factory wired and tested.
12.45 Down .Net 124.50

165-08 LIBERTY AVE., JAMAICA 33,N. Y.

LAFAYETTE RADIO

NEW YORK, N. Y. BOSTON, MASS.
100 6th Ave. 110 Federal St.
wOrth 6-5300 HUbbard 2-7850

AXtell 1-7000

BRONX, N.Y.
542 E. Fordham Rd.
FOrdham 7-8813

NEWARK, N. J.
24 Central Ave.
MArket 2-1661

PLAINFIELD, N. J.
139 W. 2nd St.
PLainfield 6-4718
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NEW! /2 q1/€#€ 50 Watt‘CompIete Stereo Phono System

NEW

(oPTIONAL)
LAFAYETTE
ELIPTOFLEX

SERIES

LAFAYETTE 36-WATT INTEGRATED
STEREO AMPLIFIER KIT

GARRARD
RC121/11

This superb system will odd o new dimensian in living
to your hame with aoll thae excitement ond realism of a
live cancert. The” new Lafoyette LA-250 50-wott sterac

amplifier {25 wetts each chonnel} forms the heort of this

outstandifg stereo hi-fi phonogroph music system—the feo-
tures, versatility and advanced circuitry of this unit are
second to none—all the necessary inputs and outputs are
provided if you wish to add stereo tape and sterec FM/
AM later. A unique blend centrel allows continuously
variable channel separation—from full monaurol 1o full
sterea. Also included is the fomous Garrard RC121/11
intermix 4-speed automatic racord changer with full man-
val or automatic operation supplied with your choice of
stereo cartridges—the new GE VR-22 (.7 mil) diomond
sterea cartridgs, Pickering 371.7D (.7 mit} diomond
stereo coriridge, Shure M7 D (.7 mil} diomond stereo car-
tridge or the new Electro-Voice 31MD7 (.7 mil] diomond
ster@o  cartridge. Supplied with the Llofoyette PK-111
wood base cut for the RC121 in your choice of finishes.
These outstanding cemponents are coupled with the 2-

COMPONENTS

LAFAYETTE LA-250 50-WATT STEREO AMPLIFIER. . . 89.50
GARRARD RC121/11 STEREO CHANGER . . . . . 41.65
NEW GE VR-22 (.7 MIL) DIAMOND SIEREO’CARTRIDGE . 24.45
LAFAYETTE PK-111 WOOD CHANGER BASE . . . . 3.95
2.LAFAYETTE $K-58 FAMOUS FREE EDGE

12/ COAXIAL SPEAKERS at 29.50 . . . . .

59.00
Regular Catalog Price -2H8:55~

YOUR GUARANTEED BEST STEREO SYSTEM BUY!
ek YOU SAVE 44.05

famous free.edge Lofayette SK-58 127 Coaxiol speakers
with buill-in crossover network and brillionce levet con-
trol. System supplied with plugs, cobles ond simple in-
structions. Shpg. Wt., 67 Ibs.

HI.FI STEREQ PHONO SYSTEM with choice of
cartridge ond mahogany, wolnut or blond chonger base
{please specify).
HF-681.

17.45 Down .Net 174.50

Same os HF-681, but with 2-lafayerte Eliptoflex
Series Bookshelf Enclosures (please specify finish.) Shpg.
Wt., 143 Ibs.
HF-683. 22.99 Down Ne: 229.95

STEREQ AM-FM.PHONO SYSTEM: Some as HF-
681 but including the new Lafayette LT-50 stereo tuner.
Shpg. Wt., 85 ibs.
HF-682.

28.75 Down .Net 287.50

NEW!

KT-236

IN KIT FORM

52.50

@ 36 - WATTS MONAURALLY - 18 - WATTS PER CHANNEL
® FREQUENCY RESPONSE 15-30,000 CPS = 1 DB

® UNIQUE “BLEND*" CONTROL

® CONCENTRIC CLUTCH - OPERATED VOLUME CONTROL

® DUAL CONCENTRIC BASS AND TREBLE CONTROLS.

@ 4 . ELB4 TUBES IN PUSH PULL.

An outstanding achievement! in kit engineering . . . This exciting new amplifier
kit combines dual preamplifiesrs and dual 18 watt power amplifiers on one
compact chassis. It's complete versatillty allows connecting both .sterec and
monophonic sources permanently, with instant selection provided by the furn
of a switch. Conirols include an amozing new ‘‘Blend’’ contral which pro-
vides continuously variable channgl separation from full” monophonic to full
stereo, thus insuring the correct degree of stereo separation far individual
listening tastes and room acoustics. Additional feotures aretr Concentric
clutch-operoted volume control for independent or simultaneous level odjust-
ments of both channels; Dual concentric bass and treble controls furnish 4
independent tonol odiustments; Sclector Switch provides for Aux, Tuner end
fhono. Dual output impedancei ore: 8 ond 16 ohms. Harmonis distortion is
less than 0.15%, of normal listening level. |M distortion is less thon .3%.
Hum ond noise 70 db below roted outpul. Complete with cage, legs and
detailed instructions. Shog. wi., 24 Ibs.
KT.236 Sterao Amplifier Kit

5.25 Down Net 52.50

MONEY-BACK GUARANTEE

Lafayette Kits are exclusive products of La-
Jayette Elecironics. Each Lafayetie Kit muss
meet or exeeed its published specifications, or
your money is reftinded in full.

November, 1959

Cur our
AND PASTE
ON POST

CATALOG Ea&

KT-400

IN KIT FORM

69.50
LA-70

COMPLETELY WIRED

94.50

® CONSERVATIVELY RATED AT 70 WATTS

® [NVERSE FEEDBACK

@ VARIABLE DAMPING

® METERED BALANCE AND BIiAS ADJUST CONTROLS
® AVAILABLE IN KIT AND WIRED FORM

Here’s ultra-stability in o 70 watt basic power amplifier employing highest
quality components conservatively rated to insure performance and long life.
Features maiched pair KT 88's and wire range linear Chicage output trans-
former, variabla damping control, meter for blas ond balance~and gold finish
chassis. Frequency responss 10-100,000 ¢ps =+ 1 db. Hum and neise 90 db
below full output. IM distortion less than 1%1% at 70 watts, less than 0.3%
below 30 wotts. Harmonic distortion less than 2% of 70 wotts from 20 to
20,000 ¢ps =+ | db. Output impedance 4, 8 ond 16 ohms. Handsome decorative
cage perforoted for proper ventilation. Size 14% x 10 x 747 including cage
ond knobs. Shpg wt., 40 Ibs.

KT¥.400—In Kit form
LA-70—Completely Wired

6.95 Down
9.45 Down

Net 69.50
Net 94.50

| LAFAYETTE RADIO ... .

........... I
i P.0. BOX 222 |
JAMAICA 31, N. V. Address. 2 i < ]
DEPT. RK-9 City........ .Zone. ... State. y
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““GOODHEART’S GOODIES”’ ; WHO NEEDS

’ .
RECEIVER/RF PRESELECTOR/RF AMPLIFIER Mac,s Service Shop
—_— TUNES 550-32,000 KC (Continued from page 74) 0
[ ]

r —— | CME-50083 RF Preselec-
. p: i = ]

r. New. clean, in factory
.l‘; ':::r:'ev;ea:mhpllrfrl‘:rn u.!ln
imenovelasylceceivertnaa “None that helps. He said the ra_dio GET
[ A Mgy oo went dead when he was on vacation HOME ELECTRICITY

for BC, SwW, Citlzens.

With 28 mmi instead of over East a month ago, and he took it

headset, it is a Hi-Fi tun- . .
er. ‘%e;;qrgégecltt;g‘"-t::;- to a shop and had it repaired. The tech- ANYWHERE
| fg‘«;!,m_ S 20 At ohivitys nician told him that he had replaced WITH A

= : § %u'!:‘"l.i.z';';:’.,",'}‘;?ioz'&‘f the converter transistor. The set

tained.  93a® he 1013° w. P 0a. e T8 Toe: seemed to work fairly well when he

Inpul 120 v, 60 ¢ ncludes rect., 2 ZX6KT, 3 sets . . .

1'6 RF xfrmes (ant., 2 RF), 8-sect, tuning gang, band was listening to strong local stations.

o LI CE T o (L ecurately catioraied. n b hen h t wh he knew what

‘eu':\:‘egrlapplr?u bands, plus a 6L4”"-long, 180-division Ut W en e gO where e. new

logaing scale. tnout ';.I,:‘,":’."‘,s“'..',:"".ég"’sf';” "9‘"5 qonstltuteq normal reception for the

oo hay bian: °,",‘-,‘,";;;.-.; “ind T little receiver, he was quickly aware c o " v E R T E R

fa3aime, T combined with “oiner Burchases.” ait that it was not working right. Of

course I checked the new transistor in | Change 6 or 12 volt D.C. te 100

ARB RECEIVER volt, 60 cycle A.C,

CRV.46181, RCA AM su- the transistor tester, and it checks )
?5’.—.:'9'.55‘3"'7&' continuens quite good. All the voltages seem nor- | No Installation—Just plug into
Sy s 88 | | mal, and everything is quiet when I | cgarelle lighter of car e
& control mogitication de- | | listen to the unmodulated i.f. signal | Of boal, and it's ready lo go:
HE D (s LR S0 from the generator feeding through | Operate lights, elec-
ﬁ:‘y"é’.:ﬁ.."f‘;?;ﬁ.f‘ from the input of the converter.” NICCSE?VG:S. dlc‘:gog
' Shete ety “How!® Cled Mac studied the compact chassis of "}: erlsnsr::‘lllreiect:ic
:hl:;::;":‘v:?:‘by bt 0 by fob Los Angeles. the little set for a few minutes. and ﬁ)olys,partableTV,and

ay Express collect.
A0 (77 (aes 's‘a"-‘s'e'.'.i\'-'na':'zmo...;sllzs'g‘? then he held the point of the solder | eting equipment.
gun close to the oscillator coil until a Models from 15 to 200
wax seal fastening one of the two wind- w:tt: swﬁ?pricgs e
ings to the cardboard core was sof- low 25 $12.95.

tened. Working very gently, he slid this “Chief" - 75-125 watls s
winding toward the other. stopping for 6 or 12 volt batteries . . 64.95 Lust

every now and then to listen to the
receiver that was tuned to a station
on the low end of the band. As the coil

']
$850 TEST OSCILLOSCOPE FOR ONLY $69.50 | | was moved. the signal-to-noise ratio COMPANY
150 i I."".e‘r'.’li'-'-‘,",.3"‘E‘;a;!“:‘;’i'ffn.?‘é‘s;g"l}5 improved spectacularly. By trial and | S8k (RS, 0F ELECTROMIC EQUIPMENT SINCE 19]
225 1200° &5, “Hat ali standard Faciition. with error Mac determined the best posi-
sweepl 10 cy to S0 ke, PLUS automatic-triggered . . . . I
SweeP to Show random or recurrent pulses one Per tion for the coil Wlnd]ng' and the wax
fuivalence. ExE, ubed, Shecked out OK. in ite tarry: itted to set agai
:.:g :u::fl:: :vnt"r reprmll ol the most important 16 Wf‘l.S perml e o0 se aga]n' .
;;;- o SR SNy $69.50 I got mad at those customers this
ime Pay Plan: $17.75 cash ana 12 mos at $4.83 ma. aftel‘noon because I was really mad at

VHF-UNF MICROVULTER SIGNAL GENERATOR myself for not being able to find what

LAF.2. 50-600 MC accu- was wrong with that set,” Barney con-

Jffﬂ.“-:.,':’:m,'.’.‘,’.‘,".:';, 1% fessed. “Now I'm madder than ever. All
i}'.’.;‘...fcv:a",l',".‘..',?:, ?"lu:’,"."; the symptoms I reeled off to you so
Ext’ putse or wine mod.. or glibly pointed to low injection voltage
int. rect.-wave wmod. ©- q
10830 2:30 e wd. o0 from the local oscillator, but that pos-
B 5300 U iic Betorsayne ey | | Sibility never crossed my mind.”
o e Ny A e Don’t be too hard on yourself,” Mac
25760 °'2y.‘°’é:’: Vo consoled. '*That doesn’t occur very
et renriat o tne often in tube sets—or at least it doesn't
needed pParts of the Tech. .
manual. FOB Los Angeles. Gross 100 Ibs, occur in such a severe form as we had
ONIY +vnes e r e nmn e e $89.50 ; . ; .
Time Pay Plan; $22.75 cash and 12 mos at $6.23 mo. in this receiver: but it does happen
MEASUREMENTS CORP. MOOEL 84 SIG. GEN. falr:ly often in tx_'anSlst.or sets when the
300-1000 mc. accurate to 120p and mod. by internal oscillator transistor is changed. The
e e Sy ndition. thecked |FERFECY 6y reason is simply that t istor
;:an.:ardl Lab. 180 lbs gross fob 5175 50 simply ransistors are

Los Angeles . ... ....... . .....
Time Pa?y Plan: $45.25 cash and 12 mos at $12.53 mo.

not yet as uniform as tubes. So0-0-0-0,

when a converter-oscillator transistor
OYNAM. MUTUAL- CU.NUUETANCE TUBE TESIER is changed, it quite often is necessary
fube toster o only % 9008 to vary the coupling between the wind-

tube tester is oniy as good as
the data and sockets available, . ! 3
ings of the oscillator coil so as to reset

A Rotk e e .‘,:‘:.‘:".':,‘.".‘:r the injection voltage to the optimum Fill in coupon for a FREE One Year Sub-

kit, plus the most important it scriprion 10 OLSON RADIO'S Faneastic Bargain

garte ol tne Tech manvall With value. Packed Catalog — Unheard of LOW. LOW.

e adapter, u_will te -

::'2551‘15“1 X7 :::..Baﬂalul “What gets me, Barney muttered, ;\’.’HkOLESJ(\‘:;E PR]Cj!_ESbeon TBralnd Hl\?_mc
Y s - o . : akers angers, Tubes. ools i-Fi's

?r?...:o:'c‘::‘z'u'.?:{a'c'ﬂ';m";'s'ﬂ:'sl (8 = 18 hO\&. you Kiow these things. How Sr:reo Amps, Tuners and thousands of other

Good u:ega::uh‘hon S” —h R many times have you run across this Elcctronic Bargains,

© 32753 "o Taomen 7073 cash and 12 payments of condition hefore?"” NAME

e Minimum time payments are $5.88 /mo. for 12 mos. “This is the first time," Mac con-

o order enough mdse to get it up to that or more.

fessed blandly. ADDRESS

SfHEMiTI{S CONVERSIONS “Then how—?" Barney hegan. ciry ZONE__STATE_______
“I read about it in an article on 1f you have a friend interested in clectronics

FOR X g ; ¥
SURELUS_CEAR transistor receivers and tucked it away el e ndadiiess KuiNaUEIEGamE

Send stamped addressed envelope for NEW List E; N A » scription also.
in a corner of my mind,” Mac ex-

Include; many Tech Manuals. Add 25¢ for chart
plained. “When you started talking ﬂ' L. 5 ﬂ N R ﬁ D | 'D

explaining AN Nomenclature. DO IT TODAY!
about the converter being changed and CORPORATION

Calif. buyers please add 4% when rem f'ting.

R. E. GOODHEART co. demonstrating the symptoms, little
P. ©. Box 1220-a Beverly Hills, Calif. & il !

wheels started to turn and came up
e ELECTRONICS WORLD
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with the answer, Learning by experi-
ence is fine, and I'm all for it; but
there's only one thing wrong with ex-
perience: it gives the examination first
and the lesson afterward. Study and
reading is after all simply a method
of benefiting by someone else's experi-
cnce, and that’s why 1 like to see you
with your nose in a book or magazine
pretty often. Well, cut off the bench
and the lights and let's close up shop.
We've both had a hard day.”

“I'm with you,” Barney said with a
tired sigh. “I'm going home and curl
up with a good book!”

Heath CB Transceiver
(Continued from page 60)

point but transmission was extremely
good and we believe that if we had
been able to extend our tests we could
have increased the range considerably.
Remember that our tests were made
under fairly extreme conditions. If one
were to operate this tvpe of equipment
in the Midwestern plains areas. for ex-
ample, or between two high hills or
mountains, we believe that reliable
coverage up to about ten miles could
be obtained. Any further extensions of
reliable transmissions beyond this are
most unlikely unless unusual atmos-
pheric or sky-wave conditions prevail.

Another important point to consider
is that reeeption drops rapidly in met-
ropolitan areas. Large buildings and
an accompanying increase in electrical
interference will, of course, limit the
transmission range considerably. -30—

MARS SCHEDULES
FOR NOVEMBER

HE First Army MARS SSB Technical

Net, which operates on 4030 ke. upper
sideband, Wednesdays at 9 p.m. (EST),
has announced the following speakers
for November.

Nov. 4—*“SSB Exciter Cireuits for a
New Beam Defleetion Tube”™ by Harold
Yance, K2FF, manager sales engineer-
ing, distributor produets, RCA Elcetron
Tube Division,

Nov. —*Modern Communications
Recciver Cireuitry” by Byron Goodman,
WIDX, asst. technical editor, ARRI..

Nov. 18—**Tuhes vs Transistors in
R.F. Circuits” by Kenneth Redmond,
applications ecngineer, Amperex Elee-
tronics Corp.

Nov. 25—*“Transistorized Gadgets
and Gimmicks” by Robert Gunderson,
W2J10, editor, llrn'i‘lle"[‘l'clmicnl Press.

HE Long lsland Scetion of the IRE is

condueting an experiment in coopera-
tion with local high schools making
available 1o them the experienee of
members of local indusiry. The MARS
Eastern Technical Net, in conjunection
with this program, is presenting a series
of eight radio talks on successive Sunday
afternoons which can be heard from 2
to 4 p.m. (EST) on 7540 ke. and
13,715 ke.

This serics began in Oectober and the
November schedule will include such
lopics as clements of radar, guided mis-
siles and propulsion systems, elementary
particles. applications of the atom, and
semiconductors,

November, 1959

The Top Technical Reference To
High Fidelity Is Yours For Only *1.00!

1960 HI-FI ANNUAL & AUDIO HANDBOOK

Now on sale at newsstands and electronic
parts stores or order by coupon today!

if you're a man with a background in
electronics theory and you know your
way around hi-fi—here's the perfect
workshop companion! It's the all new
1560 Edition of the Hi-Fi ANNUAL &
Aupio HANDBOOK that will provide you

with the latest available technical in-
formation. And its cost—just $1.00.
You'll find over 30 big, definitive arti-
cles—prepared under the supervision
of the Editors of ELECTRONICS WORLD.
Five big sections covering:

i rticles

EO—Authonta‘uve articl
?)IlE'lROW cost systems.. ,adding
a third channel..
channels.
AMPLIFIERS AND PREAMP;:-.
FIERS — Features on the pu 2
pull single stage for both s‘cer::1 .
channels.._single stereo @
: plifiers. -
i LOUDSPEAKERS AND Enghg_
: SURES—AIl that's new on loutr
% eakers for stereo...
; Z‘I)osures and 'l:ows':l;?cw;a;ta.
i electro
ts;:;;(:g ..simplexing for lO\:'r
S level crossover...hn-ﬂ Crossov

= networks. AR
: TAPE RECORDER

. Rgéonn CHANGERS — How tg

e improve your FM tuner.. .tips O

R e

B
3 cators.
o

o

: OLD-
Fea S — GIANT COLOR l:".

= slill{' SECTION on “"Sound’: au-

G ‘tative charts on audio fre-
e thoritative € S ound levels ...

e equal loudness cu rves.

quency ranges .

ignment ...drift and A.F.C.
rr:w F:)I..g._FM Multiplex...20 C_PS
tape recorder switch ...measu gnpdg.
flutter...slow speed tape re<:0.se
i ing...reducing recprder n ldi-
' and hum .. .electronic level in

All the skill and know-how
of the nation’s top hi-fi
authorities are yours for
only $1.00 in the 1960

Zitf-Davis Publishing Company, Department EwW 119
434 S. Wabash Avenue
Chicago 5, Illinois

Please send me a copy of the 1960 HI-F1 ANNUAL
& AUDIO HANDBOOK, | enclose $1.00. (Canada
and Foreign $1.25.)

H1°F) ANNUAL & AuDIO NAME

Hanosook. Use handy cou-

pon to order by mail ADDRESS

today! DORES
cITY

ZONE__STATE.
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No. 62CG illustrated

Transverse Cutter

All pliers available .

Gives pliers 2 "Feel' th

plastic coating . .

| PLIERS

handles

. permanent, comfortable,

Plier have dipped

Heads polished and buffed to a “mirror finish”,

-« See Your Disiributor !

t inspires Craftsmanship!

XCELITE, incorroraTeD

ORCHARD PARK , NEW YOR
Canada: Charles W, Pointon, Ltd.. Toronto

FROM ONE WHO LEARNED
This enlargement shows a diamond-
chip needle sent us by a disappointed
user, who learned all diamond
needles are not O.K. Shows whart
happens if a heat bubble forms
when a chip is welded on. Can't
happen with a Duotone Needle that

uses only the whole diamond set
deep in the me:al shank.

e\ Dol
_.»0'1 i
\ /

DB ey
- ) E

DUOTONE DIAMOND NEEDLE

“that remembers”
Keyport, N. J.
In Canada: Chas. W. Pointon, Ltd., Toronto

DuoTont

Insist on Duotone.
Be sure. Duotone’s
whole diamond
caw’t break off.

112

XceLive
« [ Luatity Hand Toats

PREFERRED BY THE EXPERTS

CUSHION GRIP/

for your workbench . . .
NEW!
THE ALPHA WIRE

dispens jrack

THE ALL-PURPOSE
SELF-STACKING
WIRE DISPENSER

49c

*
at your radio-
electronics .
*
*

fits anywhere, any space

unlimited combinations
handy ruler
no sharling—ends wire loss

designed for all Alpha
ServiceSpools

parts
distributor

STACK 'EM ., .. gmlqdlnem up, back to Pack, side
y Side

MOUNT 'EM . .. on 2 bench, on a wall, on a peg
board, under a bench

ALPHA WIRE CORPORATION

200 Varick Street, New York 14, N.Y.
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Subdivided Speaker Enclosure !
(Continued from page 59)

pound bottle of CaCl.6H.O should he
enough, as only ahout half would he re-
quired. Kodak “Print Flattening Solu-
tion,” used straight, would be an ideal
substitute for the calcium chloride
solution.

No matter which solution you pick.
apply it with an acid brush or a paint
brush, In the case of the calcium
chloride solution, re-apply after about
ten hours.

Because of the unique internal con-
struction of the enclosure there is a
need for a new method of speaker
mounting and the final finishing of the
complete enclosure. This can be ac-
complished by having the grille cloth
removable instead of the back panel.
All units built to date have been made
of % -inch plywood, as this adds to the
weight and rigidity., The enclosure can
be made from a single 4 x 8 foot sheet
and most lumber vards will make the
cuts if the bhuyer doesn’'t have the
equipment. The four pieces. 8x 56
inches, must be within ¥g-inch on
the 8" cuts, as these make up the
top, bottom, sides, and partitions.

The entire enclosure is assemhted
using No. 5 flat-head woodsecrews. 11
inches long. White glue is used through-
out to provide a good air-tight seal
The top, sides, and bottom are first as-
sembled. followed by the back. parti-
tions, and tweeter hox. Wiring is com-
pleted next and then the front is se-
cured in place.

The acoustic material is ordinary
rug padding and is placed across two
chambers on each side of the speaker
as shown in the photograph. The 12-
inch speaker is mounted in place with
10-24 "Tee-Nuts" (available at hard-
ware stores) and round-head machine
screws. one-inch long. If woodscrews
are used they should be % -inch, No. 8
round-head. The tweeter is mounted
with No. 6 round-hcad woodscrews, % -
inch long. Both spcakers are sealed
with “Mortite,” available at local hard-
ware stores in four-ounce packages as
shown in one of the photographs. Be
careful, when tightening the screws,
not to damage the cone or warp the
chassis.

The most practical method of finish-
ing the enclosure is to use grille cloth
to cover hoth sides as well as the front.
This reduces the total surface of fin-
ished wood to a minimum. The cloth
is stretched around the cabinet and
secured in place with wood strips and
wire nails.

Testing the Enclosure

It is quite obvious that the final test
of a speaker system is by objective
listening and this is something that
cannot be put into words. due to the
many variables. This leads to a need
for visual information, hence, the fre-
quency response and impedance curves
shown in Fig. 2.

ELECTRONICS WORLD
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The {requency response curves were
taken in an average living room, using
the procedure described by G. A.
Briggs® and devised by Shorter.! The
microphone was placed on the axis of
the 12-inch unit at a distance of one
foot and the system then covered with
sound absorbing material to reduce
room effects. Heavy wool blankets were
used as the damping material and
room effects were reduced sufficiently
to provide a good compromise between
an anechoic chamber and a live listen-
ing room. Response curves taken by
Shorter in-the arrangement described
were within 2 db below 1000 cps and
within 1 db above 1000 cps of curves
taken outside in free-field conditions.
For response curves-above 1000 cps, the
microphone was moved back to three
feet so as to include the output of both
speakers.

The curves were Dlotted just as they
appeared in the form of voltage changes
converted to decibels, and peaks and
dips were not altered in any way. This
gives a representation of the acoustic
output from 40 to 15,000 cps. Since the
ear cannot detect narrow peaks or dips
these can be ignored for all practical
purposes, giving a much smoother
over-all curve.

The two speakers are of different im-
pedance, the woofer being 8 ohms and
the tweeter 16 ohms. This difference
helps give a smoother impedance curve
(Fig. 2B), resulting in a better fre-
guency response curve.

The transient response is very good,

PERFECT GIFT

FOR

due to the absence of panel resonance
and the use of an amplifier with a high
damping factor. In order to realize the
maximum performance of the system,
it should be used with an amplifier
having a damping factor of 5 or more.
Most amplifiers using triodes or beam
power tubes with feedback would be
acceptable.

Since the methods of determining the
efliciency of a speaker system are !
somewhat ambiguous, little will be
mentioned here. This system is more
efficient than most infinite baffle and
reflex systems. It is safe to say that a
10-watt amplifier would be adequate
for home use as only 30 to 80 milli-
watts are required to provide a level
of about 80 db (0 db = .002 dyne/cm®).

The results obtained certainly quali-
fy this speaker systemmn as a "high-
fidelity” unit. Considering the initial
cost, it is an excellent basic unit and
two of them will make a fine stereo
speaker setup.

In keeping with the wishes of the |
British Broadcasting Corporation,
which has given the author permission
to make use of its patent specifications,
we wish to state that they are in no
way connected with this specific design.

REFERENCES '

1. Shorter, D. E. L.: “Sidelights on Loud-
speaker Cabinet Design,” Wireless World
November 1950.

2. Briggs, G. A.: “All About Audio and
iti-Fi—Testing Loudspeakers” (FPart ),
RaDio & TV NEwWS, August 1957,

KB-1 CITIZEN BANDER KIT!

FOR BUSINESS

ldeol for affice inter-
com ond service Irucks.

FOR THE HOME

Saves steps from
kitchen to den or
workshop . . . from
living room to sick room.

International
CRYSTAL MFG. CO., INC.
OKLAHOMA CITY, OKLA.

18 N. LEE
November, 1959

Solution to fost communi-

$

FOR THE FARM

cotion from the form
home to the field.

Ship ta share, base
camp to scene of the
hunt, adds enjoyment
to sports!

ORDER BY MAIL! Terms F. O. B. Oklahoma City, or
C.O.D. with 1/3 down payment.
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complete kit
for 115V A.C

FREEl Gift wropping on cll orders received by Dec.

Here’s the First and Only
Trouble-Shooting Guide for All

/TRANSISTOR
| TROUBLES

SIMPLE CHECK-CHART
SYSTEM SPEEDS UP SERVICING!

At lart! A practical reference handbook that
shows you how to find the trouble In ANY
transistorized eircuit, FAST! The laiest book
in Coyne's famous *‘Pin Point Series.” Every
thing you need 10 know 10 take on lhose
profitable transistor repair jobs . portable
radios and TV seis. amplifiers. hearing aids.
phonographe, car radios. other special equip-
ment! Famous Check-Chart system aciually
in-points the trouble
0 complicaied theory or math. Down-to
earth, practieal circuit descriptions, service
methods 4nd troubie-rhooting techniques, 5:25
pares; hundreds of illuxirations. phoios.
diagrams; 120 Check-Chartsa: speclal refer-
ence and specification zeciions. This amazing
new troubie-shooting book wilt awiekly pay
for itsell in profitable new business added
and valuable time saved!
USE IT FOR 7 DAYS FREE

Send no money, just the coupon. We'll rush
your copy on FREE TRIAL. After 7 days.
send ouly $5.05 plus posiage . . . or relurn
the book and pay nothing! Fill out the cou-
pon and mail today !

MAIL COUPON NOW!

Educational Book Publishing Div.
COYNE ELECTRICAL SCHOOL, Dept. B9-RT
1507 W. Congress Pkwy., Chicago 7, Ill.

itush TRANSISTOR handiook for 7-day FREE TRIAL
per offer

for you in minutes!

$40000 4040000000004

Name
Address

Ciy Zohe Stute
Check here if You enclose S5.05. We pay postage
Teday mosley-back guaranted

ANYONE . . . INTERNATIONAL’'S

NS & d

15.

113


www.americanradiohistory.com
www.americanradiohistory.com

SHIPPED ON APPROVAL
" CRT TESTER-REACTIVATOR :::

NOW .. .2 TESTER-REACTIVATOR really designed to test,
repair and reactivate EVERY PICTURE TUBE MADE — whether
black and white or color . . . with exclusive features never
_ " pefore found in picture tube testers. 1

A ]
THE MULTI-HEAD)(patent pending) . . . A SINGLE PLUG IN CABLE ¥
AND UNIQUE TEST HEAD _— A tremendous advance over the maize of
cable and adapters generally found with other testers. Enables you to test, B9
repair and reactivate every type of picture tube with greater convenience than R
ever before ... 50 degree to 110 degree types from 8" to 30, whether 12 pin ED
base, B pin base, 16 pin base ...E€ven the very latest 7 min pase. A special S
color switch on the MULTI-HEAD enables you to test, repair and reactivate [Bs2
each of the red, green and blue color guns separatety. -
WATCH IT REACTIVATE THE PICTURE TUBE —vou actually see and con- |
:::rl\l;er?nl:?)ed trol the reactivation directly on the meter as it takes place, allowing you for g
0ak carryin = . . the first time to properly control the reactivation voltage. This eliminates the §®
case __gomg, : danger of stripping the cathode of the oxide coating. 1t enables you to see the gy
pleted with speed of reactivation and whether the build-up 1S fasting. You will see if the (e
MULTI-HEAD* cathode contamination is too great and if the picture tube is too far gone to s
be reactivated. =
Mcdel CRT-2 o 3 CONTROLLED HSHOT WITH HIGHER VOLTAGE FOR BETTER 5
s 50 TERMS: |$13.50$1u;|th.n 'lho ¢ REACTIVATION — stronger than any found in other testers . . - hikh enough BF
?ay;s. ia ancc:h upsrLLy to really do the job — yet controlled to avoid damage to the picture tube. 37
or 4 months.
Net Y 4 UNIQUE HIGH VOLTAGE PULSE CIRCULT —— win burn out inter-element RS
& shorts and weld open circuits with complete safety to the picture tube. +
The CRT-2 steps_in and solves the limitations, Ao 5 VISUAL LIFE TEST — Enables both you and your customer to see the life- p
?r:gs?i:tlga\:v’it%R: .lrnsns}teés rl;:u;eo?rgg‘earrayligr'\“lthees'(e:ksT- e expectancy of any picture tube right on the meter. The fact that your cus- e
1 brilliantly engineered circuﬁ designed to ‘test. repair and reactivate tomer can see the resuits of your tests ashyou make them virtually eliminates 3
1 cvery black and white or color picture fube made. The CRT-2 eliminates resistance to picture tube replacement when necessary. '
the guesswork and risk that \intil now. has always been present when a TESTS, REPAIRS AND REACTIVATES SPECIAL LOW SCREEN VOLTAGE [H
picture tube is reactivaied, it accomplishes this by providing perfect e TU L ’ T ER
Pairol of elther the ‘Boost’ or ‘Shot! method of reactivation. TUBES — Many new tcyg{: picture tubes use spdemal |19w Voltlhage t:f approxi- ¥
mately 50 voits. The .2 will test, repar and reac ivate ese types wit ey
THE CRT-2 DOES ALL THIS RIGHT IN THE CARTON, the same tharoughness as the regular types with complete safety. %
OUT OF THE CARTON OR IN THE SET 7 SEPARATE FILAMENT VOLTAGES — including the very latest 2.35 volt [
TEST e and 8.4 volt types as well as the older 6.3 volt types. 1
. for quality of every black and white and color picture tube 8 TESTS, REPAIRS AND REACTIVATES ‘SF PICTURE TUBES found in B
~ for all inter-element shorts hd leakage up to one megohm @ the newest Sylvania and Philco TV sets. These picture tubes have different g
w~ for life expectancy base pin connections than standard picture tubes and there is always an (s
element of risk that the tube may be !}urned out when tested with ordinary [Eg
REPAIR picture tube testers. The CRT-2 is designed to accommodate this new base gﬁ
w Will clear inter-element shorts and leakage pin arrangement and will test the tube with no danger of damage. b
.~ Will weld opens between any two elements.in the tube gun 4 ;
REACTIVATE ‘ ADDITIONAL FEATURES 5
w The unique controlied *SHDT’ (high voltage pulse) method of reactiva- : . — . B
tion provided by the CRT-2 will restare picture tubes to new life in o Employs the time proven dynamic cathode emission test principle o Lafee ava ;2
instances where it was not nossible before. Furthermore the high meter with heavily damped movement for smooth _action, accuracy and long life s
voltage is applied without danger of stripping the cathode as you ® vaug!es.separate shorts test for each .ele.menl in the picture tube e Filament 4
always have perfect control of the high voltage pulse. continuity is Shown on a separate glow indicator e An €asy to read instruction i
~ The ‘BDDST' method of reactivation also provided by the CRT-2 IS manual contains all the latest testing information on old and new type picture 3
used effectively on tubes with a superficially good picture but with tubes ¢ Housed in handsome hand-rubbed oak carrying case with special compart- g
poor emission and short life expectancy. It will improve definition, ment for MULTI-HEAD and line cord. * patent pendi v
tontrast and focus greatly and add longer life to tne picture tube. P [ ng &0
T E IO, L o T e S e et S _-.-,.;.1._“ ,4 s ,‘ - o o s b ;-.__:;‘_' 4 ems ,&:.27?_.” :; ""‘-i!"w’-‘i""" = ,:}', -
- b - s gl ST T, R W et - g

IN-CIRCUIT CONDENSER TESTER %"

Here is an IN-CIRCUIT CONDENSER that DOES THE WHOLE JOB! The CT-1 actually steps in
7 A . ¢ A 4 L ! o and takes over
where all other in-circuit condenser tail. The ingenious application of a dual bridge r))’rir\ci‘:;)leI gives the CT-1 a

tremendous range of operation and makes it an absolute ‘must’ for every serviceman &
in-circuit checks: OUTSTANDING FEATURES k
» Quality of condensers even with circuil shunt resistance @ Ultra-sensitive 2 tube drift-free circuitry 3 ‘
.. (This includes leakage. shorls. opend. intermitients! !'
Value of all condensers from 200 mmfd, to .5 mfd Ml:lli-colnr direct scale readings for both quality and S
. value . .. in-circuit or out-of-circu e
> thuaIny of all electrolytic condensers (the ability to hold a o ut-ofcirelit =
3 ) %
1ge) @ Simultaneous readings of circuit capacity and circuit %
v Transformer, sotket and wiring leakage capatity resistance ~
L ) . [
. " @ Buiit-in hi-leakage indicator sensitive to over 300 y
out-of-circuit checks: megohms
P-4
w Quality of cond i i H =
gnd ;n{"nmmann(‘:)nsers ... (This includes leakage. shoris. opens ® Cannot damage circuit components ;‘ 3
» v“'“".nf all condensers lror-n 50 mmfd. to .5 mfd. ® Electronic eye balance indicator for €very greater )
» th‘;:q';loly of all electralytic condensers (the ahility to hold a accuracy s
.~ High resistante leakage up to 300 megohms @ isolated power line Gl TERMS: $9.50 within 10 B
) rna(;vwllt:':nreniwn condensers . . . transformer, socket. component s ¢} days. Balance $5 monthly %
g leakage capacity @ Housed in sturdy hammertone finish steel Net for 5 months. e
case . . . comes complete with test leads 554
e e e aat nd s Gy o) e e .= = :

— e - g g -

-“"va-#-' Sy A, e 2R aay g - . sl e W g e Y Al = g e I T & - 5

o e e ot mwﬁb R s B T o e E e aa T G
Y ety v ok A T AL SR R e e A Y S AP

EASY TO BUY IF SATISFIED —see order form on facing page .
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i i i indispensable

ourself at no risk that CENTURY instruments are in ible

£E R l A l ﬁ'no;;”ul:c:vzryuziay work. Send for instruments of your choice without qbflgsg
Fo R I o D AY tion . .. try them for 10 days before your buy ... only then, when satisfied,

pay in easy-to-buy monthly installments — without any financing or carrying charges added.

NOW “2%25 5% 2o VACUUM TUBE VOLT METER
il WITH LARGE EASY-TO-READ 6/ METER — —

featuring the sensational new MULTI-PROBE - raten: pending L
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes

© DC Probe @ AC-Ohms Probe © Lo-Cap Probe @ RF Probe

The VT-1 is a tremendous achievement in test equipment. with its unique MULTI-PROBE it will do
all the jobs a V.T.V.M. should do without the expense of buying additional probes. No longer do you
have to cart around a maize of entangled cables, lose time alternating cables or hunting for a mis-
ptaced probe. With just a twist of the MULTI-PROBE tip you can set it to do any one of many time.
saving jobs. A special holder on side of case keeps MULTI-PROBE tirmly in place ready for use.

o st i " e 0 dou o [ 2, Compreely portyte — sei poweres i s AL

. i inimum clreuit loading, o Sl ¥ D ‘
.5 volts full scate with minim lreu Rentode amplifier circuit assuies amazingly low battery ]
and give accurate readings of scate divisions as low drain ® Large 6 108-microampere meter, many times 2
as .025 volts . . . Will measure Jow AGC and oscillator More sensilive than melers used in most' V.T.V.M.'s & s
bias voltages from .1 volts or fess up to 1500 volts Laboratory accuracy performance - 2% of full scale

with consistent laboratory accuracy on all ranges , | | on OC, 5% of full scale on AC e Simplified multi-color 3
2ero center provided for aij balancing measurements tasy-to-read d-scale meter o No heat operation assures :
M ampinenminator, ratio detector alignment and rigid stability and accuracy e Immune 1o Power |ine 4
hi-fi amplitier balancing. fluctuations e Amplifier rectifier circuit with frequency

Pty oA ETER | True peakcto-peak measure. | SSmDerSIiEd iterater Meter omound only in costly

TV ayme g 25 3 volts of M rgeaye form including Practically burn-oul prool e Hand.crafted. corcuitry
TV siyr_u:. deflection voltages, vi grovpuls_es. distortion eliminates the service headaches of printed circuitry o

i hi-fi amplifiers, AGC and coldov gating nuls'es T 1% resistors used for permanent accuracy o Scparate

scale divisions are sasily rea dpwn.tlo gl \volls A RF ground return for low-loss RF measurement @ Micro- X

B ol et et T 50 | B WA IR SR e
1055 in accuracy on the lowest AC range. tectsinstrument face — snaps on and off instantty. ;‘{‘e'gl"“:ﬁ;’;:"e
o vage OMIC OHMETER . . Measures yrom 0 SPECIFICATIONS R
1o 1000 megohms . . . scale divisions are easily read MULTI-PROBE
down to .2 ohms . . . win measure resistance values >
from .2 ohms to one biltian ohms. Wil detect ®DC Volts 0 to 1.5/6 30/150,300 ‘600 1500 volts

£ ! 3 8 AC volts (RMS and Peak-t0-Peak) 0 to 3,/12:60 300 1260 volts

Canaensers, " I¢PKIEE In electioiytc ‘and bypass &AC v O to 2 billion ohms," 10 ohms center scale - Raly 10y100,1K /10K
100K 1M

RF and LO-CAP MEASUREMENTS . , . SRE - Peak reading demodulator supplied for use on all DC ranges

With these extra VT-1 functions YOu can measurc o Zero Center avarlable on all DC volt ranges with 7ero at mid-scale
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Mobile Receivers: Alignment & Service

By JACK DARR /

Practical procedures and specific tips to help the
technician with unfamiliar components and steps.

CARRIER CAR""E"
L
nr ] R AF 0 Liom AF. " WHER 1P zuD oW Af
o gl §
L a5 (A) 15T M0 (B)
"'piq": fpiataLl n..‘-'ﬁ.. h:ﬁ"ﬁ.‘n
Fig. 1. Double superhet communications sets use either a frequency mulliplier {A) or two separate oscillators (B).

INETY-NINE per-cent of the mo-
N bile radio-communications equip-

ment in use today employs fre-
quency modulation. Greater relative
freedom from noise and simplification
of transmitter design are just two of
the reasons for this preference. The
receiver, a vital link in the system,
must be kept at peak condition at all
times. This becomes even more neces-
sary with the new split-channel sys-
tems, where misalignment may seri-
ously affect operation.

For the most part, earlier receivers
and systems used a maximum allow-
able bandwidth of 40 kc., referred to
as ‘“40F3 emission.” New standards
that began in February, 1959 and will
be in use on all bands by February,
1963 allow only =*5-ke, deviation (20F3
emission) to increase utilization of
limited spectrum space. This sharpens
the need for exact alignment proce-
dures and precise equipment. A rela-
tively slight degree of misalignment in
a wide-band set of the past, which
would be searcely noticeable, may ren-
der a split-channel set virtually useless.

Receiver Circuits

Practically all commercial receivers
use the same circuitry despite inevit-
able variations among manufacturers.
This is a dual-conversion superheter-
odyne: the transmitted r.f. signal is
picked up, beat against a local oscilla-
tor, and the resultant if. (known as
the high if.) is amplified and beat
against a second oscillator, resulting
in the production of the low i.f. The
latter is converted to audio by a dis-
criminator circuit and amplified. Both
oscillators will be crystal-controlled
for stability. Frequency tolerance of
split-channel sets is much smaller: in
the 25-50 mec. band, instead of the old
01% tolerance, we have only .002%.
Above this, in the 150-174 mc. and 450-
570 me. bands, instead of .005%, we
have only .0005%!

Fig. 1 shows the two ways in which
double-heterodyning is achieved: older
production sets often used a single
crystal oscillator for both stages, em-
ploying the oscillator fundamental to
produce the low if. and a harmonic
to produce the high if. as in Fig. 1A.
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Modern sets tend to use two separate
crystal oscillators (Fig. 1B). The trend
is toward the use of a standard fre-
quency for the second oscillator that
will be the same in all sets. Motorola,

Fig. 2. Crystal in a temperature-con-
trolled holder prevents frequency drift.
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Fig. 3. Potted bandpass filter consists
of a series of fixed-tuned if. tanks.

Fig. 4. One way of metering a stage's
grid current for alignment purposes.
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for example, uses a 455-ke. second i.f.
and the second oscillator crystal is
always 3955 kec. The first oscillator
crystal is the only variable in the sys-
tem, and is chosen so as to be always
5.5 mc. above the carrier frequency.
This allows the use of a fixed high i.f.
strip at 5.5 mc. In some of the older
models, the high i.f. stages vary. Trans-
formers were made in three “sets”: the
same basic coils were used with differ-
ent resonating capacitors.

The low i.f. crystals work on their
fundamentals. Most of the higher-fre-
quency oscillators work on a harmonic
of the crystal employed to allow the
use of thicker crystals for greater
stability. First crystals are mounted
in heated holders, as shown in Fig. 2,
with built-in thermostats, to insure
constant temperature. This also in-
sures stability. While some of the older
sets used heated crystal holders, even
these must be changed to better ones
meeting the new standards.

Selectivity

A radio-frequency stage working in
the v.h.f. bands, from 25 to 50 mc., has
inherently rather broad tuning when
compared to the desired bandwidth
limits. Even the use of resonant cav-
ities found in some high-band (150-170
mc.} sets lzaves the r.f. amplifier with
much to be desired. Most of the actual
selectivity is accomplished in the de-
sign of the low i.f. stages, where spe-
cial, fixed-tuncd, bandpass filters (Fig.
3) follow the second mixer.

Functionally, these filters do a job
similar to that of the crystal filters
found in some communications re-
ceivers used by hams and short-wave
listeners. The bandpass filters consist
of a large number of resonant circuits,
in series, permanently tuned to the low
i.f., and permanently potted. They are
designed with varying characteristics:
older sets use filters with a =*13-ke.
bandpass while split-channel models
have only a =*5-kc. bandpass, but the
curve has steep sides in either case to
eliminate undesired signals and noise.

Alignment adjustments on most sets
are inductive, using coils with adjust-
able slugs. In the past, some set mak-
ers sealed the tuning adjustments, but

ELECTRONICS WORLD
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most of the newer models leave them
unsealed.

All of the commercial receivers seen
by the writer so far, following the low
if., use the Foster-Seeley discriminator
circuit for audio detection. Most use
dual, cascaded limiter stages preceding
the discriminator.

Output Indicators

In any alignment procedure, some
method of indicating when maximum
output is reached is needed. In these
FM receivers, the old, faithful ‘“out-
put meter across the speaker” is not
recommended because of the presence
of the limiters. Some other method
must be used. Most receiver manufac-
turers have thoughtfully provided a
built-in alignment indication system,
although minor variations are found
among different makes.

In FM receivers, the i.f. amplifier
stages are operated very near to class
C: each tube is driven into grid-cur-
rent conduction, especially on large
signals. The amplitude of each stage's
grid current is directly proportional to
the applied signal voltage, with the
exception of the limiters, of course,
which will saturate at certain levels.

OsC.
MULTIPLIER

It
11

It
1}

Thus, by setting up "“metering points”
in the grid return circuit of a stage, the
amount of current can be read on a
sensitive meter, as shown in Fig. 4.
A “metering resistor” (R) is inserted
in the grid circuit, bypassed for r.f.
(by C), and the indicating meter con-
nected across the resistor.

A vtvm. on a low scale may be
used, or a 0-50 microammeter, which
then functions as a millivoltmeter,
reading the voltage drop across re-
sistor R. Thus, this connection may be
used as an indication of the state of
alignment of coils L. and L.. Note the
interstage coupling capacitors shown:
these are quite common, especially in
the high if. stages. The coils are often
mounted in separate cans with no in-
ductive coupling between primary and
secondary.

Fig. 5 shows one typical metering
circuit for a complete receiver (used
by Motorola). All metering points are
brought to a special metering socket
on the chassis. In this case, a special
test instrument made by the set
maker (Fig. 6) should be used. The
11-prong plug is inserted in the meter-
ing socket of the receiver. Then each
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stage can be checked by means of a
selector switch on the tester. Other
measurements (not shown in Fig. 5)
are provided on the tester, such as
relay voltage and “B+."”

There are three connections for the
actual “peaking” of the i.f. stages: the
low if. grid and the first and second
limiters. The high i.f. may be aligned
by metering the low i.f. grid current,
while the low i.f. section is aligned by
measuring the grid current of the first
limiter. Two additional points are pro-
vided, as seen in Fig. 5, for properly
aligning the discriminator: connected
to pins 6 and 7 of the test socket, they
are used for aligning the primary and
secondary of the discriminator.

Other manufacturers use the same
setup, with variations. Some use in-
dividual test-pin jacks on the chassis,
and the meter is plugged into each in
turn. Some of the older receivers in-
cluded the test selector switch in the
receiver itself, with only a single pair
of jacks for the meter.

Bench Setup

Vehicular 2-way sets are remotely
controlled with the exception of the
smaller units, which are mounted un-
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der the vehicle’s dash with the con-
trois on the front panel of the cabinet.
The majority, however, are ‘‘trunk-
mount” types, which use remote-con-
trol heads on the dash. Therefore, for
bench testing, a substitute control head
must be provided.

This is not too difficult: all that is
needed is one of the special plugs used
for interconnection on the particular
set, and substitutes for the regular
controls: volume and squelch. These,
together with a switch, speaker, and
the cabling, make up a control head
(Fig. 7) that will operate the set on
the bench. Such a unit might even be
built into the bench panel. Volume-
control circuits are nearly standard-
ized, most being grid-circuit controls,
with a few sets using low-value pads
across the speaker itself, which the pot
shown in Fig. 7 was intended to re-
place. Squelch controls will run from
15,000 to 25,000 ohms: as most of the
sets work “in the center” of this range,
a single 25,000-ohm wirewound control
might be used for all or most of them.
The details of the dummy control head
for any shop will depend on the receiv-
ers most often encountered.

www americanradiohistorvy com

For a bench power supply, the writer
prefers storage batteries with a small
trickle-charger (4 amperes) because
of the superior regulation and freedom
from hum. In the older 6-volt sets, the
power supply is called upon to provide
up to 40 amperes intermittent drain
for the transmitters: a power supply
large enough to maintain regulation
under such conditions would be very
expensive. The only drawback to the
use of batteries is the need for weekly
water-level checking. Batteries under
continuous charge, even though it is
small. require an amazing amount of

Fig. 6. Motorola test set plugs into
this maker’s receivers for quick checks.

Fig. 5. Typical metering network for
mobile receiver. Manufacturers may
bring out test polnts to single mul-
tiple socket or separate pin jacks.

Fig. 7. One type of dummy control
head to operate receiver on the bench.
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However, the benefits offered

water!
by this power-supply arrangement are
well worth the chore.

Alignment Equipment

Actually the receiver sections of
these communications sets should al-
most never need alignment. However,
there is an unfortunate habit prevalent
among many technicians to “play”
with i.f. adjustments with very little
provocation. As a result, the need for a
complete bench re-alignment comes up
every now and then. This requires a
stable signal generator covering the
range from 455 kc. up to at least 30
mec. For receiver alignment (as dis-
tinguished from transmitter align-
ment) there are many good, standard
generators that will serve. As we shall
see, accuracy of dial calibration is not
as important as stability. Also, the gen-
erator does not have to provide the
carrier frequency: work with the latter

(Continued on page 128)
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why your next speaker
system should be

THE

e AUDAX

PARAFLEX

+ Only Audax incorporates the
Patented Paraflex Foam Suspen-
sion to give longer travel to the
cone, resulting in honest bass
without boom or hangover. You
get bass with real bottom!

*» New Styrofoam Radial Strut-
Bracing reinforces cone, assures
rigid piston action, preventing
cone break-up. Eliminates distor-
tion. provides clean reproduction
up to the full-rated power output.
Needs as little as 10 watts output.
You get greater amplifier economy
in stereo installations.

* New Oriented Grain-Processed
Magnet gives 20% more efficiency
than standard Alnico V

+ New Ducted-Slot Enctlosure spe-
cifically designed to enhance the
depth and striking realism of the
Paraflex high-compliance speaker
units, Speakers are located sym-
metrically on each side of the
ducted slot, resulting in ¢lean bass
without trace of boom or unnat-
ural heaviness.

= New, dramatic enclosure styling
by George Nelson—{featuring...
new, three.dimensional Dynel
""Acoustiscreen’ grille, removable
for cleaning!

« Audax Paraflex Speakers are
lab-tested and a performance seal
on each unit indicates its reso-
nant frequency = 1 cycle.

Model CA-B0 12 x 12" 5 24"
speakers—$99.95 wilh two full range

Model CA-100 15" x 12” x 25" wilh two 10" full

range speakers and 2 i wt
$139.35 matching cone tweeters

Alse full line of component speakers

Write for free catalog and specifications, to:

Export: Morhan Exporting Corp.. 458 Broadway, New York 13 :;
Canada: Atlas Radio Corp.. 50 Wingold Ave., Toronto 15 Ont. & H

]

1

1
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1 AUDAX Division of the Rek-0-Kut Co., Inc.
. Dept. EW.11, 38-19 108th St., Corona 68, N. Y.
'
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]

]

]

Y the time you read this, the New York

High Fidelity Show will be over and the
new audio season officially launched. As in
former years, 1 will try to bring you up to
date on the newest developments, but pub-
lishing being what it is, my report will have
to wait until next issue.

One thing 1 hope to find at the Show are
some innovations in turntable design. It is
preity well known that the advent of the
stereo disc created some formidable problems
of turntable rumble. There is a vertical com-
ponent of rumble that was present in some
turntables of the pre-stereo era, and even
though the 45-45 stereo disc system was de-
signed to eliminate some of the problems in-
herent in a strictly vertical/lateral sterco
groove, there is also a small vertical sensitive
component in the 45-45 system. Now with
many of the present-day smaller speaker sys-
tems which lack really low bass response, this
rumble 15 no problem. But if one is using a
pair of king-sized speakers that have very
extended low-frequency response, this newly
compounded rumble is causing a lot of grief.

There have been some design changes in
turntables which were initiated to overcome
the vertical rumble and some of them were
very clever and fairly effective. But, if vou
are like me, that is, an absolute crank about
any spurious noise such as hum and rumble,
you would feel that there is still some residual
rumble which is at a sufficient level to be
obtrusive and annoying.

How much farther in practical terms .
as regards cost, etc. . . . the manufacturers
can go in reducing rumble in their turntables,
is hard to say. Of course there is always the
possibility of some laboratory genius coming
up with a cheap and clever answer to the
whole problem—which is what makes an
audio show such a fascinating place—where
hope is always burning in the aficionado’s
breast.

But, barring this, there are several things
one can do to get rid of that nasty rumble.
I've mentioned these ideas before, but it has
been many years and long before the stereo
disc. I freely confess these mav not be the
most elegant solutions to the problem . . .
but they do work. The principal idea of
rumhle reduction here is to use a turntable
mounting board of great mass and, prefer-
ably, high density. The resonant frequency
of such a mounting is so low that even the
finest cartridges with the verv lowest fre-
quency response will not reproduce this fre-
quency.

There is a lot of work and a fair amount
of money involved in this, but here gges
Among the best materials to use afe steel
plate, such as boiler plate, in thicknesses rang-
ing from one-half to one inch; granite of
good density from 34- to 1V:-inch thick;
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By
BERT WHYTE

CERTIFIED
RECORD REVUE

marble from 1- to 2-inches thick; and, as a
last and least satisfactory resort. plywood.
cemented by casein or other suitable strong
adhesive from 12- to 2-inches thick.

All of these mounting plates must be cut
for the particular turntable and arm to be
used. I need not tell you that this is no
simple deal with steel, granite, etc. Gen-
erally, the work will be beyond the facilities
and skills available at home and had best be
left in the hands of experts. Once cut, the
plates must be contained in a heavy frame
or shell, usually constructed of at least 34-
inch plv. One other thing is advisable, and
that is to have a square cut out of the plate
at approximately the pivot point of most
generally used arms. The cut square is then
replaced by heavy plywood which can be
bolted rigidly to the plate. The reason for
this is that turntables don’t change too much
over a fairly long period of time and one of
the top-quality units should provide good
service for years. On the other hand, arm
and pickup design change fairly frequently
and if you have a hankering to try out the
newest designs as thev come along, then with
the removable pivot block you can always
replace the old arm and put in the new with-
out the necessity for drilling all sorts of holes.

As a matter of fact, this is something I
would like to see on commercial mounting
boards and, if memory serves me, I think
the Thorens people have some sort of similar
scheme and at one time I believe H. f. Scott
instruments had this facility.

Well, there you have it . . . it is a lot of
trouble all right, but if you want noiseless
backgrounds for your music, this is the only
alternative I know of at the present time.
\s I said maybe some genius at the
Show will have it all worked out for us . . .
we'll see.

WAGNER

DAS RHEINGOLD (Complete Opera)
Kirsten Flagsiad, George London, Jean
Madeira, Set Svanholm, and other solo-
ists with Vienna Philharmonic Ovchesira

conducted by Georg Solti. London
Stereo 05A1309. Theece dises. Price
817.85.

The only word for this recording is the
much over-worked “monumental.” It is sim-
plv staggering in its impact! This is a new
point of departure in opera recording and
will. in the future. be regarded as an impor-
tant milestone in the art of stereo.

Take an absolutely superb cast, such as the
seemingly ageless Flagstad as Fricka, George
London as Wotan, Jean Madeira as Erda, Set
Svanholm as Loge, and Gustav Neidlinger as
the evil Alberich, add the tremendously vital
and penetrating performance of Georg Solti,
and the Wagnerian virtuosity of the Philhar-
monic, and then enrobe all in a stereo record-
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IF YOU PRIZE IT...KRYLON-IZE IT!

Seal electronic parts completely
...Instantly...the “push button” way
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CRYSTAL-CLEAR
ACRYLIC SPRAY

A “must” in every repairman’s kit!

Radio, TV and hi-fi equipment need
Krylon Crystal-Clear, the protective coat-
ing with high dielectric strength and
weatherproof qualities that seal the sur-
face indefinitely.

o Prevents corona in high voltage section

e Keeps lead-in connections tight

e Prevents rusting and pitting of antenna

e Goes on in seconds—

DRIES IN MINUTES

Use Krylon Spray Paints (22 colors) for
quick, easy, professional rouch-up jobs

IF_YOU PRIZE IT...KRYLON-IZE IT!

TARZIAN Offers 48-Hour,
Direct Factory Service
on Tuner Repairs

That’s right. Net, $7.50 per unit and $15
for UV combinatiens, including ALL
replacement parts. 90-day warranty
against defective workmanship and
parts failure. Tuners repaired on ap-
proved, open accounts. Replacements
offered at these prices* on tuners not
repairable:

VHF 12 position tuner. . $22.00
VHF 13 or 16 position

tuner. . . . ., ., . . 23.00
VHF/UHF combination . 25.00
UHFonly . . . . . ., . 15.50

®Subject to change

Tarzian-made tuners are easily

identified by this stamping on the

unit. When inquiring about re-
placements for other than Tarzian-made
tuners, always give tube complement
... shaftlength . .. filament voltage. ..
series or shunt heater .. . IF frequency
and chassis identification. Use this
address for fast, 48-hour service:

SARKES TARZIAN, Inc.

Att.: Service Mgr., Tuner Division
East Hillside Drive
. Bloomingten, Indiana L4
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ing of such scope and depth as to be almost
frightening in its realism—and you have a
brief idea of what is in store for the listener!

One could rave on about every aspect of
this recording. As in most of its other opera
recordings, London has not chosen to keep
the stage action static here, as never be-
fore, is the fecling of participating in an ac-
tual performance as the characters are so art-
fully deployed. Not only is this in terms of
lateral positioning but in the superb realiza-
tion of depth. The balance between voices
and orchestra is such that nothing is lost nor
inarticulate.

The over-all sound quality and the “special
effects” beggar description. Frequency and dy-
namic range are tremendously wide. There is
no discernible transient distortion and if you
take pride in vour system for its transient
response, wait until you turn loose the sound
of 18 tuned anvils, thunder sheets, and bass
drum and tympani blasts galore. Near the
end of the opera when Donner unleashes his

thunderbolt, your hair will stand on end! |

This is the tremendous sound of a mighty
blow by a heavy sledge on a big anvil accom
panied by thunderous drum rolls! Lovers of
brass can reve! in the hugely sonorous Wagner
tubas and bass trombones

One could go on and on about the fabulous
characterizations of the cast, but by now I
think you get the idea. An overwhelming and
thrilling experience, you must hear it to be-
lieve it !

DBRAHMS

SYMPHONY #2
Minneapolis Symphony Orehestra con-
ducted by Antal Dorati. Mereury Stereo
SRY90171. Price £5.95.

Dorati faces formidable competition from
such Brahms specialists as Walter and
Kiemperer in this work. He comes off fairly
well, as he conducts the work with a prop-
erly light hand and is a welcome relief from
some of the funereal expositions I have heard.
In the sound department Dorati has little
competition as this is superbly registered
stereo with everything in the right place and
a notable smoothness and spacious acoustic
perspective.

SCHUMANN

SYMPHONY #3 (“RHENISII')
Detvoit Symphony Orchestra conducied
by Paul Paray. Mercury Stereo SR90133.
Price 85.95.

Paray’s vigorous, spirited reading of this
work was highly praised in the monaural
version released some time ago. Here with
the blandishments of stereo the appreciation
of his artistry is heightened. Most impressive
is his intelligent and expressive phrasing and
his dynamic shadings. This is lovely stereo,
not obtrusively directional, but with all the
virtues we have come to expect, such as a
fine sense of depth and the realistic acoustic
perspective which is productive of this depth.
All is very clean and smooth with good
separation and no perceptible level or dy-
namic changes from the mono recording.

VAUGHN WILLIAMS

SYMPHONY #8 IN D MINOR
BUTTERWORTH

A SHROPSHIRE L.AD
BAX

THE GARDEN OF FAND
Halle Orchestra conducted by Sir John
Barbirolli. Mercury Stereo SR90115.
Price 85.95.

The prize here is, of course, the Vaughn
Williams symphony, the Bax and Butterworth
pieces being nice atmospheric little works,
pleasant to listen to but not of the stature of
the symphony. This 8th symphony of Vaughn
Williams has much in it that reminds one of
his preceding work, the “Sinfonia Antarctica.”
It is not written in the usual symphonic form

www.americanradiohistorv.com

Mortet §:5000, 20+ 20W Sterec Dual Amplifier—$149 %)
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Model 5-3000 T, M Tuner—$105.50

Model S-4400, Slereo Preamp, +-36W Amp.=—$159.50
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Model S-1000 II, 36W Monaural Amplifier —$109 50

The “compiete matching home music canter”
—monophon it of slereophonk.

Again another year—recornmended by one of
the most respected and authoritative Re-
search Testing Organlzations as embodying
more numerous, more advanced engineering
“firsts"—more inherent quality for trouble-
free operation—more real walue for every
dalfar than many competitive products sell-
ing for more. PLUS: Features that in their
unsurpassed enginering win- the most dis-
criminating audic-hobbyist; bu? also features
that In their simplicity and ease of opera-
tlon appeal to everyone—housewlfe, audio-
novice, or just plain music lover. Cabinetry
of qulet elegance that blends with any decor.
And Sherwood, unmatched at any price, is
Falr Trade priced for your assurance that once
you have bought Sherwood, you didn’t m
a better '‘deal’ someplace else. .8
s only for those who want
For further details writes

tronic Laboratories, Iag,’
Avenue, Chicago 18,

most honorg

Burion Browne Advertiung

FOR COMPLETE SPECIVICATIONS WRITE DEPT.EW-11
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Kits and Wired

HI-Fi STEREO

TODAY'S BEST QUALITY BUY

Accloimed the finest by technicions ond
hi-fi enthusiosts who pass the word along
... "You get soa much more with
Arkay!’’ . . . odvanced engineering *
exclusive new fealures » aword-winning
styling + matchless performance . . . of
omozing low cost. Prove it to yourself.
Ask vour dealer for @ demonstration.

NEW! ARKAY FM-7 FM TUNER

Brilltantly designed with outstanding features in styling. cir-
cuitry and ease of assembly, The pre-wired and pre-aligned
front end plus pre-adjusted coils and IF Translormers efimi-
nate need for atignment equipment. New “Liteline™ traveling
tuaing indicator provides precisicn on-statfon tuning. Drift-
tres AFC; 3 double-tuned IF stages; band width 26C k¢ at-6
dB. Sensitivity 1.9 uV for 20 dB quletlng. Image rejection 40
dB. Frequency response 20 to 20,000 cps =% dB. Distortion
less than 19, Hum level 70 dB. Multiplex and cathode
follower outputs. 7 tubes plus selenium rectifier. 539 95
Wired and tested $54.95, Easy-to-build Kit .

NEW!

MUSIC MASTERPIECE

P B R -

e ARKAY (5-28

B STEREO AMP/PRE-AMP
COMPLETE CONTROL CENTER

Full 28 watts stereo or monaural, 60 watts peak o
14 'watts each channel « reversc stereo « balance
control e two-channel gain control « full range
bass and treble controfs » IM distortion, 4 to 1 o
harmenic distortion, 1% 30-20,000 c¢ps « dual pre-
amp 2V output jacks » speaker outputs, 4.8, 16,
32 chms  response, 20-20,000 c¢ps « push-pull
ELB4 willlamson circuit .« beauty of design that
won Fashion Foundation’s coveted Gold Medal!
I1any other incomparable features. .

wired and tested $99.95 Easy-to-build Kit $§4 93

ARKAY €5-12

> STEREQ AMP/PRE-AMP

A Iztwatés tlvt (I:Ieant poweg
with dua nputs an

- '@ @ ¥ Gutputs for excetlent
e 9 stereo reproduction » op-
" erates from ceramic or crystal cartridge,
tape, tuners, auxiliary equipment e push-pull outputs

foifeach) channzt: Easy-to-huitd kit >3675

ARKAY ST-11 AM-FM |
STEREQ TUNER

Here, for the first time. is an AM.
FM STERED Tuner within the reach |

of every audiophile. Unmatched by
units costing twice the prite, the
ST-11 is two distinct receivers in
one featuring 4 u¥. for 20 db Quieting. Variable AFC. Single {froat
panel switch controls AM, FM or STERED selection.

Wired ond tested $74.50  Easy-to-build Kit $49'95
SPA-55 STEREQ AMP 55 watts stereo-monaural.

27% walls each channel, Wired $79.95 Kit 36495

See and hear ARKAY Kits at your dealer.

FREE! Stereo booklet and catalog. Write Dept. Ew
11 prices 5% hignec west of Mississippl

a’s 4

88-06 Van Wyck Expressway (
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Richmond Hill 18, N,Y.

but contains such oddities as a second move-
ment for winds alone, the third movement for
strings alone, and then with typical Vaughn
Williams tongue-in-cheek it ends with a Toc-
cata in which a great variety of percussive
elements are used—such as glockenspiel, xylo-
phone, vibraphone, tubular bells, and tuned
gOngs.

The performance is eloquent and definitive
and it is obvious Sir john appreciates Vaughn
Williams for dedicating the score to him. Not
as accessible as some of Vaughn Williams
other symphonies, nor hinting of the granitic
sonorities that were to come in his 9th and
last symphony, this still has much to recom-
mend it. Soundwise the score receives the
benefit of Aercury’s stereo know-how and all
rests very easy on the ecar.

BRAHMS

SYMPPHONY #1 IN C MINOR
Ameaterdam  Concertgebouw  Orehestra
conducted by Eduard Van Beinum. Epic
Mono LC3603. Price $3.98.

A thoroughgoing and learned performance
of this Brahms symphony is another legacy
left to us by the late Van Beinum. This is not
as mcandescent as Toscanini’s reading nor on
the scale of \Walter’s, but then there is more
Brahms in his reading and less of Van
Beinum.

His musical language here is straightfor-
ward and is superbly translated by his “splen-
diferous” orchestra. The sound is gratifyingly
clean, with especially hne strings and rich
brass. For most tastes I think the pickup is
just a bit spacious, which softens detail slight-
lv. All is beautifully balanced however and,
on the whole, very listenable.

MOZART

THE MAGIC FLUTE (Highlights)
Vienna Philharmonie Orvehestra amne
Yienna State Opera Chorus and soloists,
conducted by Karl Bohm., London Stereo
0525046, Price $5.95.

For those who like opera but who are
loathe to wade through the complete record-
ing (or who feel they cannot afiord the entire
set) this should be very welcome. The ex-
cerpts are wisely chosen and, of course, there
is still the superb cast which includes Hilde
Gueden, Wilma Lipp, Walter Berry, etc. Nor
has there been any degrading of the wonder-
ful stereo sound which, in London opera re-
cordings, is a very special sound indeed. There
are other highlights from Lenden operas, all
equally good buys.

SCHUMANN

CONCERTO IN A FOR PIANO

AND ORCHESTRA
WEBER

KONZERTSTUCK IN F MINOR

FOR PIANO AND ORCHESTRA
Friedrich Gulda, pianist with Vienna
Phitharmonic Orchestra conducted by
Volhkmar Andreae. London Sterco
CS6082. Price $35.95.

Appearing previously in mono format, the
over-all sound and general impression are fa-
vorably enhanced by the excellent sterco

| sound. Gulda, exposed to the merciless light

of stereo, seems less facile and assured, but
still turns in a reading better than most. He
will run into severe competition from some of
the kevboard giants, but with the high quality
of the stereo may find favor with many
Lovely piano sound is aided by expert acous-
tic balance.

DVORAK
SYMIPHONY #3535

Cleveland  Svmphony  Orchestra  con-
ducted by George Szell, Epie Mono

LE3575. Price $3.98.

This old warhorse takes on new life and
tuster under the urgings of George Szell, who
has an obvious affinity for this work. There
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CAMERA FANS:

. KNOW
BEFORE

BoRecion” YOU

#H00MC | o D 100 -

BUY!

o comranison cHaRTE

L A N

You'lt find the most complete catalogue of
photographic equipment ever published in the
brand new 1960 PHOTOGRAPHY DIRECTORY
AND BUYING GUIDE!

Now on sale at your newsstand—
or order today using handy coupon below!

Only $1.00

Here's a rundown of over 5,000 of the latest
photo products — complete with data, prices,
comparisons, Illustrations! Get all the facts on
everything from cameras to lenses to fllms and
filters...from black and white or color to movie
or still photography, Make intelligent gompari-
sons before you shop—and save time, money
and effort,

You'll also enjoy these other extra features:

* CAMERA COMPARISON CHARTS
Compare prices, shutter ranges, lens speeds,
special features on over 300 cameras of all
types.

« PORTRAIT LIGHTING SETUPS
How to light a model, complete with diagrams.

« MODEL RELEASE FORMS
May save you from costly legal tangles.

* ROUNDUP OF LATEST PHOTO BOOKS
Your guide to the latest in good photo reading.

PLUS—NEW SPECIAL FEATURE:

FOTO FACTS FILE CARDS—Handy data section
bound right into the 1960 PHOTOGRAPHY
DIRECTORY —figures on films, lenses, filters, ex-
posure and conversion scates right at your
finger tips. Will be supplemented every year—
so start your file now!

Compiled by the Editors of POPULAR
PHOTOGRAPHY — World's largest selling photo-
graphic magazine — the 1960 PHOTOGRAPHY
DIRECTORY anp suvinG cuiDE will save you far
more than the dollar it costs.

Buy your copy today at your favorite newsstand
—or better stlil, send for a copy by using the
handy coupon below!

Ziff-Davis Publishing Company
Department EW 119

434 South Wabasn avenue
Chicago 5, lllinois

Please send me a3 copy of the 1960
PHOTOGRAPHY DIRECTORY aND BuYiING

GuIDE. | enclose $1.00, the cost of the
DIRECTORY, plus 10¢ to cover mailing and
handling charges. (Canada and Foreign
$1.25 plus 10¢ postage.)

(name)

(address)

(city) (zone) (state)
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is a firmness and vitality to his reading, alon
with the most lovely lyrical exposition of the
Largo heard in a long time. Fine sound too,
with the Epic engineers taking advantng? of
the acoustic transformation recently given
Severence Hall.

All is quite clean, with good balance among
the various choirs of the orchestra. Good
dvnamic and frequency range aided by just
enough reverb for smoothness and spacious-
ness without blurring inner detail.

RESPIGHI

ANCIENT DANCES AND AIRS FOR

LUTE

(Suites 1, 2, and 3)

Philharmonia Hungarica econducted by
Anmal Dorati. Mercury Stereo SRR90199.
Price 85.95.

These lovely and delicate suites have been
recorded before, but neither with the authori-
tative reading imparted by Dorati, nor the
virtuosity of the orchestra, nor with the bene-
fits of smooth stereo sound. The orchestra,
composed .of Hungarian refugees who fled
during the 1056 uprising, has, in a relatively
short time, established itself as a first-rank
group.

Dorati, of course, enjovs wonderful rapport
with his countrvmen and this teamwork is
evident in their performance. The works,
originally for lute, have been transcribed 1or
orchestra and the result is charming, lvrical
pieces of wonderful transparency. The sterco
sound is marvelously effective in showing
these textures.

FRANCK
SYMPHONIC VARIATIONS
IINDY
SYMPHONY ON A FRENCH
MOUNTAIN AIR
Robert Cazadesus, pianist. with Phila-
delphia Orchestra condueted by Eugene
Ormandy.  Columbia Mone ML3388.
I'rice $3.98.

This is a recording which has been avidly |

awaited by Casadesus fans for a long time.
They had enjoyed his matchless way with
this score on the old recording made about 6
vears ago, and now they can look forward to
a modern recording, considerably upgraded in
quality and of course with the further blan-
dishments of stereo (which version I unhap-
pily do not have).

Even in mono, however, the improvement
is impressive. The piano was recorded mod-
erately close-up and is in good balanee with
the orchestra. The tone is nothing short of
opulent, a tribute to engineer and artist alike
and, as ahetted by the glorious Philadelphia
sound, makes for a happy listening experience.

RAVEL

BOLERO

ALBORADA DEL CRACIOSO
FALLA

THREE CORNERED HAT SUITE
WEBER-BERLIOZ

INVITATION TO TIME WALTZ
Pari= Conservatoire Orehestra conducted
by Albert Wolfl. London Stereo CS6077.
Price 85.95.

Pothoilers all yes, but thev take on a
new dimension in stereo and do not suifer
unduly under the baton of Wolff. He is nor-
mally a bit more lighthanded than he is here,
and [ can only conclude that the intoxications
of the stereo playback may have tempted him
to “lay it on a bit”” Some may like this
gruffer quality in these lightweight works.

\What makes this disc is the stereo sound.
It is extremely finely wrought and verv wide
in frequency response, and 1 ¢can warn you
that if wour pickup is the slightest bit
“peaky,” or your stylus is not tracking prop-
erly, the strings will sound brittle and edgv.
Played under optimum conditions, the sound
is quite exciting and very clean.

November, 1959
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THE FISHER

Laboratory Matched Tubes

Every new FISHER product has attained leadership for one essen-
tial reason: it filled a need which, until its introduction, no other
comparable product could fully satisfy. FISHER Laboratory Matched
TUBES have the same objective. If your high fidelity components
sound “wrong” because of tube difficulties, FISHER TUBES can
restore them to top performance again.

FISHER TUBES are individually setected to fulfill the maximum require-
ments of your components, exacrly as specified by the manufacturer
(no “variables,” nothing less than the best in every box.)

FISHER TUBES are chosen for stability, maximum gain, low noise, exact
tolerances, long life and for absolutely identical performance charac-
teristics, as revcaled by rigid comparison tests!

The next time you need any tubes, insist on FISHER.

Audio-Fans, Servicemen, Dealers—
WRITE TODAY FOR COMPLETE INFORMATION

FISHER RADIO CORPORATION, 21-38 44th Drive, L.1.C. I, N. Y.

1 want to know more about FISHER Laboratory Matched TUBES!

NAME

STORE NAME

(If o serviceman or dealer)

ADDRESS <y STATE
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| Speciall O SOUND SPECIAL OFFER!

| Hear these N T A P E YOU MAY HAVE EITHER OR BOTH
OF THESE BIG, HARD-COVER
ELECTRONICS GUIDEBOOKS ON A

7-DAY

“The Amazmg World of HERE is plenty of evidence at hand i EXAI\:FI\:EIETION

to show that tape is making a solid

’y

~| Short Wave Listening comeback. The furor over the merits
nofrated oy Aiex Dreier, Radio-TY “Mon on the Go' of open reel versus cartridge is still

% * President’s voice from outer space! going on . . . but shall we say the

authentic recordings
of dramatic events By BERT WHYTE

from

* Aclual capture of a desperate criminol!| ottle Jines are now more firmly drawn COMPUTERS
= * Radio amateur at Little America! » ; 5
* Ships ot sea . . . aircratt in oction! - and don t. be too surprised if a AND
sudden truce is called in which the
SX-110 open-reel people also embrace the car- HOW THEY WORK
: W , tridge, and the cartridge people aiso $4.95
e decide to go along with the open reel.
Al $159.95 | I really feel that co-existence will soon Here is a fact-filled, exciting guidebook to
b be the byword and I think that both the wonder-world of electronic computers,
- 2 factions are beginning to realize that with moere than 120 illustrations and easy-

Standard broadcast plus short N - to-tollow tables in 10 big chapters. Step by
wave coverage from |9550 ke. to any pi olonged battle will scuttle the step, you'll see and understand the work

34 mc. Cal. electrical bandspread. new upsurge of tape. ings of every type of computer ever used.
Naturally tape will be in full swing This important new book ilustrates the

i basic principles of computers with crystal-
e (B hallicrafters . 5, e e, Yok v show ot £ s piotes Sness i

TODA‘H : A : minded students and for electronics
DEPT. 20, CHICAGO 11 ILL. | really revolutiona new equipment. rofessionals who want a more complete
iry p

Cemlemen. Please rush by rcturn mail my re- * | Of course there will be more machines knowledge of computers.
» cording. "The dmazing World of Short Wave 3| fitted with 4-channel heads and there
. Listening.”" [ enclose 25¢. . ! .
: ‘ 2| will be a number of new cartridge ma- THE
P NAME o o | chines. There will probably be more ELECTRONIC
s ADDRESS o ———_ T evidence of stereo recording facilities, | ,
:CITY STATE 2 in anticipation of regular stereo multi- | EXPERIMENTER’S
P saooe : l_ll L NN ] ; [ ] .'. O e 6 SO0 080 0 plex broadcaStS Also expeCt to See an MAN UAL

— | expanded push to sell higher quality $4.95

microphones with relatively low-priced

. . THE EvLectroNic EXPERIMENTER'S MANUAL is
y tapg machines. It is true that Fhe a big, informative volume. containing hun-
¥ Achilles heel of most home-recording dreds of specially prepared dlagrams and
/ 2 % machines is the poor mike that is construction drawings. There are 10 indi-
| o .3 o i B vidual sections, each covering a specific
\ ; ‘z’ g = 0 uspa]ly _fUI nished. You would be S,ur phase of electronic construction. One giant
0O =&he, prised just how much fine recording chapter shows projects, test equipment
>w o= .% quality can be had from these units, and special tools you can bulld, plus plans
g E E:‘ o when used with mikes in the $25 and for a complete workshop! \gmh just a few
* o s doll rth of tools. and this book to
2 ; z o 3 up class. Needless to say, all this activ- guudaersyc:f you?ll ho:ve the kno:w-how you
g 2 E 3’3 ity will furnish the tape manufactur- need to get started, or advance. in elec.
2 £33 " ers with a new market and already tronic experimentation.
s DoV 3 many companies which had stopped
2 uw M R
O E making stereo tapes are now back in WO GRS (g, BoTy
_g’ [ business. Many of the companies have FOR 7-DAY FREE EXAMINATION!
T i signed with Ampex’ United Tape Dis- MAIL THIS COUPON TODAY
3 & tributors which will greatly facilitate || _ _ ____________ |

getting tapes into the hi-fi dealers’
shops. Well, whatever goes at the
Show, I'll be reporting to you next
month.

I'm happy to report that I have re-
ceived the first batch of regular pro-
duction 4-channel tapes and they are
far, far better than the first samples I
had. While the problem of cross-chan-
nel modulation still exists when played
on my big system, it is now greatly
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A Division of the Ziff-Davis Publ. Co.
One Park Avenue ¢« New York 16, N. Y.
Gentlemen: Send me a copy of:
Computers aNG Mow THEY WORk
THE ELECTRONIC EXPERIMENTER'S MANUAL

and bill me at only $4.95 a copy plus post-
age. | understand that | may return the
book(s) within 7 days and owe nothing.
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. write for FREE literature

OXFORD

Export: Roburn Agencies, New York
DXFORD BRANDS: Supreme Transformers, Hudson Lamps, Tempo Hi-Fi, Oxford Speakers & Rear Deck Kits

| music on the tape is so low in some

cases as to be unobtrusive. Played on
the smaller system, there was no dis-
cernible crosstalk.

In addition to these nice develop-
ments, the tapes had a definitely
brighter transient response and fre-
quency range and dynamics were much
improved. Tape hiss varied from brand
to brand but, on the whole, was no (NLY.C 3% soles 10
more offensive than that heard on two- | IL_______ o s D et i e e e e Y= i
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channel tapes . . . on this question of
hiss, it’s like anything else . . . some
people are more sensitive to it than
others and of course it also depends on
what level you are playing back the
tape . . . the louder the playback
the louder the hiss. Also room acous-
tics contribute their bit . if the
room is very hard you hear more hiss
than with a well-damped room.
Anyway, on the whole, it's a good
step forward-this latest batch—and I
can tell you that several of the residual
probiems are being strongly attacked
and should soon yield, in which case 4-
channel tape should be off and running
with real professional form!

SONGS OF THE FABULOUS

THIRTIES
David Rose and his Qrchestra. Kapp 4-
channel stereo KT45004. Price $7.95.

Here is a really good tape. David
Rose is, of course, an old favorite and
he has an especially smooth way with
a tune. On this tape he gives us a
king-sized sampling of hits that were
popular in the Thirties.

Among notable numbers are such
items as “Stardust,” “Deep Purple,”
“Begin the Beguine,” and many others.
This is big sound, with close-up record-
ing leavened by spacious acoustics.
Stereo directivity was good and not
overdone, center fill was well handled.
Over-all sound was clean and bright,
strings especially smooth.

There was the least crosstalk on this
tape of any I've heard so far, being, for
the most part, absent. Frequency and
dynamics seemed to be on a par with
similar types of two-channel tapes and,
in terms of hiss, played at good room
filling level, it was present but not
over-obtrusive.

SWINGING HICH WITH

ELLINGTON AND BASIE
The Big Bay Band conducted by Franeis
Bay. Omegatape 4.channel stereo
ST4007. Price 39.95,

Alas, this is not really the Duke and
the Count with their great bands, but
is by way of a *‘salute” by the Big Bay
Band, an Omega recording outfit.
Nonetheless, the essential styles and all
the great Basie and Ellington numbers
are here and played fairly well consid-
ering the band is not Basie or Elling-
ton.

The sound is the most attractive
part, being very big and bright, re-
corded eclese-up, and with only moder-
ately spacious acoustics to soften the
contours and smooth out the rough
spots.

The frequency range here came as
close to anything of similar nature I
have heard on two-track. Transient
response was very good with percus-
sives coming through cleanly. Cross-
channel talk was a little more notice-
able here, mainly because of the razzle
dazzle type of music but here, again, it
was below that experienced with the
first tapes.

All-in-all, the tape quality has been
encouraging and I hope to bring you
some symphonic material next rnonth.

_‘ﬂ}_

November, 1959
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THORENS TD-124 lets you
concentrate on music...
not on
mechanics

Finest Swiss-precision craftsmanship, famous for
generations, is embodied in the Thorens TD-124.
It’s the one turntable that lets you forget
technical problems—rumble, wow, flutter,
incorrect speed and consequent
“off-pitch” reproduction . . . all &
thie rest of them, as if they never
existed. Relax. Concentrate solely

on music as it was mean! to be heard. %
See, hear this world-renowned tran- 2
scription turntable at your Thorens fran- S~
chised dealer’s today. o7

$99.75 net.

Thorens TD-124. Finer craftsmanship, more features,
than any other turntable anywhere, Acclaimed by critics throughout the world.

AND THESE OUTSTANDING VALUES COMPLETE THE “TD" FAMILY OF FINE TURNTABLES:

Thorens TD-184, $75.00 net. A Thorens TD-134, $60.00 net. A Thorens TDK-.101, $47.50 net.
“TD" transcription table with manually-operated transcrip- '*TD’' precision in kit form.
integral arm, *Dial-o-matic’” tion table with stereo-wired arm Simple to assemble with no
operation. Arm wired for any gives you superlative quality special tools for superlative rec-
standard stereo pickup. with minimum expense. ord reproduction.

Sold only through carefully selected franchised dealers

HORENS
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SWISS MADE PRODUCTS

HI.-FI COMPONENTS + LIGHTERS
SPRING-POWERED SHAVERS
MUSIC BOXES

NEW HYDE PARK, NEW YORK
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LaAMprIN 105-8
QUENCY METER.

PRICE $220.00 NET.

MAIL

e ‘

FRE-
RANGE
0.1 TG 175 MC AND WP,

COUPON TODAY

* PROFIT

LAMPKIN LABORATORIES, INC.

MFM Division

ENGINEERING

HOME STUDY COURSES

RADIO
Courses written by world %Egrs%ﬁcs
authorities in all hranches of | CIRCUIT

MATHEMATICS

engineering and science and | it ATICS

proved successful by thous- | TELEPHONY
ands of our groduates. One CI\;IIL iNr?
hour each day in your spare igc\{.‘fn‘c%“
time will start you off to higher | FORESTRY

) d . MINING
pay, security and prestige. | JToRY 0

Personalized
melhods ensure

instruction
rapid pro-

MECHANICALENG,
INDUSTRIAL ENG.
& MANAGEMENT

gress. Fill in the coupon and REFRIGERATION
indicate the course of interest. | DRAFIING
We will PLASTICS
& send you o complete AERONAUTICAL
outline of the course and o ENG.
booklet describi i HIGH SCHOOL
escribing the Insm:.ne CHEMICAL
and our advonced teaching | MATHEMATICS
methods. JOURNALISM
ACCOUNTING

MAIL THIS COUPON TODAY
:IIIIIIIIllllllllllllllllll
CANADIAN INSTITUTE OF SCIENCE & TECHNOLOGY LIMITED =

731 Century Bldg,, 412, Sth S, N.W., Wash, 0.C. B
NAME. -
u
ADDRESS....._....oooooeocen, =
... - STATE i 8
]

COURSE OF INTEREST.........coormmmrionrneee s
Conadians: Send to C.I5.T, 73) Gorden Bldg.,
263 Adeloide St West, Toronto, Ontario.
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BRADENTON, FLORIDA

2-WAY MOBILE-RADIO MAINTENANCE

Mobile radic communications are booming! All
around . . . you ¢an see the vertical radiators going up
... cach one is a definite lead to more and higher
profits for qualified service men.

To learn more about contract fees . . .
labor rates . . . and upping YOUR profits
.. . mail the coupon below for your free
copy of: "HOW TO MAKE MONEY IN
MOBILE-RADIO MAINTENANCE.”

LAMPKIN INSTRUMENTS
ARE THE MOST POPULAR
MOBILE-MAINTENANCE

METERS.

LAMPKIN 205-A FM MOOULATION
METER. RANGE 25 TO 500 MC,
PRICE $240.00.

—--
1 LAMPKIN LABORATORIES, INC.
MFM Division, Bradenton, Florida
1 At no obligotion ta me, please send
' [ Free booklet ] Data an Lampkin
meters
Name_____
Address = - =

City_

\ARasssssEEsan

PP
ONE CENT SALE

| BUY ONE AT OUR REGULAR LOW
PRICE AND GET THE SECOND
FOR ONLY e MORE

CITIZENS BAND TRANSMITTER (27
MC) chassis complete with crystal. $9.99
ea. two for $10.00.
TRANSMITTER similar to above but
$14.99 ea. two for $15.00.

CITIZENS BAND RECEIVER chassls
tunable through all 22 channels. Com-
plete with audlo amplifier. $9.99 ea.
two for $10.00

AMATEUR BAND TRANSCEIVER (144-
148 MC) chassis with dual VHF triodes
for walkie-talkle radiophone. $9.99 ea.
two for $10.00.

MICROPHONE High output 200 ohm
carbon with terminal lugs. $1.49 ea. two
for $1.50.

COILED CORD 4 conductor 11”7 tele-
phone cord. Extends to over 4 ft. .99 ea.
two for $1.00.

KRIT OF PARTS for AM-FM VHF radio
receiver. Tunable from 80-200 mc¢. which
includes U. S. sateilite f{requencies.
$6.99 ea. two for $7.00.

50X voltage zain on low level slgnals.
Operates on 113 volts. $3.99 each. 2 for
$4.00.

SUPER SPECIAL: 25 watt, 30 to 40 me.
crystal controlled FM radlophone mo-
bile transmitter with 8 tubes and dyna-
motor power supply. Orlg. cost over
$300.00. Can be converted to Citizens
Band. Used pood condition $2499 ea.
two for $25.00 F.0.B. Hollis, N. Y.

LIMITED QUANTITY—
NO LITERATURE OR CATALOG

Remit in #ull. Include sufficlent postage.

No €.0.D.'s.

VANGUARD ELECTRONIC LABS

BOX 12-EW11 HOLLIS 23, N. Y.
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with 5 watt RF stage instead of 1 watt. |

TRANSISTOR AUDIO AMPLIFIER gives |
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Simplified Speaker Testing
( Continued from page 43)

measured at the power level at which
the shape of the trace becomes mark-
edly distorted. Volts squared divided by
impedance equals watts {power),
which in this case is the useful power
capacity of the speaker. Two notes of
warning on this kind of testing should
be sounded: First, stay within the
manufacturer's power ratings on both
the speaker and the variable resistor
to avoid physical damage to them.
Second. a continuous tone. such as is
produced in these tests, can seem in-
tolerably loud even at a power input
of only one to two watts. This last
statement applies with double force to
uninterested ‘ives.

It might be of interest to point out
that all of the impedance and phase
shift curves shown in Figs. 3 and 4
were made using the same speaker, a
twelve-inch, wide-range unit of stand-
ard make and all were made with the
speaker in the same location in the
room. In this manner, variables not
directly concerned with the enclosure
were eliminated. The primary pur-
pose was to help in a study of the
design of bass-reflex enclosures.

Interpretation of the test results has
not been discussed in anyv detail, be-
cause that has been better covered in
other recently published material both
from the theoretical and design view
points * % ¢ and from the more
subjective viewpoint of the would-be
listener

To sum up, this simplified loud-
speaker testing technique can he used
to measure speaker impedance and
phase shift and to give a qualitative
indication of distortion generated in
the speaker or its enclosure and the
useful power-handling capacity of the
speaker. It must also be understood
that there are several things this tech-
nique will not do. One is to measure
the frequency response or range of a
loudspeaker (for this, one needs the
more sophisticated test methods re-
ferred to at the heginning of this ar-
ticie). Another, and probably most
important of all, it will not replace
a good pair of educated ears in making
the final determination as to whether
the sound produced is ‘right.”

REFERENCES

1. Augspurger, i.: “Loudspeaker
Damping anid Tonal I'csponse,” Rapio & TV

NEws, Mlarch 1957.

Brigos. G. A.. 4l About Audio and
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Crowhurst. N. ‘\Why Do Loud-
speakers Nound Diffcrent?” Rapio & TV
NEws, October 1956.

. Hartley, 1. A.: “Reulistic High Fidel-
ity,” Rabio & TV News, May, June, Julp,
Oclober 1956,

5. Jordan, Edward i “Baffles Unbaf-
fled ” Awdie. August, SBeplember 19354
6. Moir. James: “Ported Speaker Cabi-
nets,” Audio. October 1954

7. Sanford. Kobert C.: “Buss Refllex, D
sign or Aecident,” Rabio & 1TV News, July
1956,

8. Villchur, Bdgar: “Spcaker Enclosures,”
Audio. June, August 1956

. Vitlchur, Edgar.: “Speeker Dawmping,”
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your bedl buy

TRU=VA

REMARKABLE TUBE VALUES AT 1950 PRICES

ALL TUBES INDIVIDUALLY BOXED, CODE DATED
AND BRANDED "TRU-vAC®~
Typical TRU-VAC® Bargains!

THIS IS A PARTIAL LIST 4SN7GT ALWAYS 30c
Thousands More Always In Stock AWAGT _ CALWAYS 30c¢
ova JaUe pas 1] 6CHE o587 784 12416 1257 £l
024 IBCS  pAB4 6BA6  6CLe  658GT 785 12417 128)7 8
1A7GT J8N6 sACT #8CS  6CM6  65AT7 786 12aU8  125K7 39/44
183Gy 38Z6  saFa 6BCH  6CMT7  6SD7GT 787 12407 1ISN7GYT 41
w$e 3CBs 4AGS  6BD6 4CN7  45FS 788 j72ave  125Q7 42
e 304 6AH4GT BE6 4CQB  &SF7 7€4 - y2av7  12veGT a3
¥4 354 sAHS 6BF5  6Che  65G7 7C5 12aXaGY 17wWaeGT 45
s VA bAKS 68G6G 6C56  §SH7 7C6 y2aX7  12X4 50A5
1G4 4BQ7A salS sBMs  6CUS  65)7 7€7 12a27 14A7/1287 5085
THSGT 2858 same 6BJ6  6CUL  85K7 7E5  yIma 1a8s 50C5
na 4827 saNB 6BK5  6D6 6517 766 12886 1407 s0l6
e 4CBS 6AQS  6BK7  6DE6  &s5Q7 7€7 128A7 19 56
INSGT $AME 6AQe 6BLYGY 6DGAGT 6SR7 77 128D6 19AU4GT  s7
RS SANB 6407 6BN6  6DO6 614 768 128E6 198G6G 58
155 SAT8  6ARS  6BOGGT 6FS 6us 767 12866 19J8 A
114 SAVE 6ASS 6807 6F6 6V6GT  JH7  128H7 1918 75
s SAZa 6AT6  6BR3  6H6  swWEGT N7 12806  24A 76
s 58RE  6AUAGT 4psp 6)4 6X4 707 12BR7 2526GT 77
w2 5)6  6AUSGT 4BYS5G 6J5 6X5GT 757 128Y7 26 78
Xz SR4 6AUS  6B26  6)6 ¢xa X6 12CAs 27 80
24Fa  SU4  eale 7 6J7 Y66 X7 12CNS 35 B4/62a
8N4 SUB  SAVSGT (e 6K6GT  7a4/XXL 3y4 1204 F 19X 1713
2cYs SVAG  6AVE  aChe  6K7 7as 24 1265 3585
a4 SV4GT sAWE 6CD6G 6NT TAb 1248 12K7 asCs
ETY 5X8  6AX4GT sCis 607 TAT 12885 1216 35wa
3als 5Y3 GAXSGT &CG7 654 78 12405 1207 3528

1 YEAR GUARANTEED PICTURE TUBES
Brand New* Allied A-1 Tubes Brond New

Below Listed prices do mot include dud. Add Additional $5.00 Deposit
on tube sizes to 20'; on 21" and 24" tubes - $7.50. Deposit refunded
immediately when dud is returned prepaid, Aluminized tubes - $4.00
extra.

Picture tubes shipped only to continental USA and Canada — All tubes
F.O.B. Harrison, N. J.

108P4  7.99  14MP4 1200 17CPA 1599 I9AP4 1E3e  T1ATPA 1079 21FP4 1839 21YP4 163%
170P8 1049 V6KPA 11.9% 17GPs 1764  20CP4 1580 IVAMP4 17.99 21KP4 1839 212Pa 17.4%
148/CP4 1199 161P4 12.1%  I7HPA 1699 100P4 1589 NauU4 18.7% 21MP4 22.39 24AP4 19.49
18404 18609  VORPA 1199 171P4 1499 20WP4 1789  21AVEE 1BTY 21YP4 VB39 uCra 1279
160P4 1219 17AVPA 1549 170P4 1389 21APA 2149 21AWP4 17.49 TIWP4 17.49  24DPs 2979
16GPs 1609 178Pa  13.49 177P4 1699 21ALPA 1079 21EPA 1709 TIXPa 1739

ew VS
ont ‘00 000 n‘l L8

i sieitinitiy
GUARANTEE

: TRU-VAC guarantees
ioonlyreplace free any tube
which becomes defective in
use within one year o
date of purchase

Dec.

ATTENTION QUANTITY USERS!
Big Discounts Are Yours Call or Write For Our 1000 Tube “Private
Label’” Special! Attention Branding Dept. MGR,

MONEY CHEERFULLY REFUNDED WITHIN FIVE (5} DAYS,

IF NOT COMPLETELY SATISFIED!

TRU-VACH PAYS YOUR POSTAGE

On orders of $5 or more in U.S.A. and Territories. Send approximate
postage on Canadion ond foreign orders. Any order less than 35
requires 25¢ handling charge. Send 25% on €.0.D.'s. All orders subject
to prior sale.

Complying with Federo! regulations, the fallawing statement appears
in all Tru-Vac advertising: Tubes appearing in this ad may be FAC-
TORY SECONDS or USED tubes and are clearly marked.

Write Dept. L For FREE 18T Of Other Tube
- Types and Praducts Sold By TRU-VACHE
Electric Company

Harrison Avenue Box 107  Harrison, New Jersey v";i; z'" .H"FNT"“,"’ lnep" g T:': o
HUmboldt 4-9770 arrison, N. J.'s Electronics Industry
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MADE
FOR
EACH
OTHER

by Madison Fielding

Here are two magnificent stereophonic
components that are positively made
for each other. Each epitomizes audio
engineering and design.

Series 360, 40-watt Stereophonic
Preamp-Amplifier — Exclusive Aural
Zero Null (AZN) circuit permits precise
channel balancing by tuning for silence.
Other outstanding features include: 10
jewelled indicator lights to instantly
show source of signa! and mode of oper-
ation; separate bass, treble, and level
controls; plus normal-reverse, phasing
and noise-rumble filter switches.

=0 1:iis: O3

50 9 06

armire awa Sk .A..,u_ v

—bsisan Hatene

L w
Model 360, $180; Matching cabinet, $20

Series 380, AM/FM Sterecphonic Tuner
Permits use of AM and FM sections
individually for monophonic broadcasts
or simultaneously for AM/FM stereo
programming. Jewel lights indicate
mode of operation. This highly compe-
tent “front end’’ unit provides high sen-
sitivity and selectivity, extra outputs for
multiplex and AM/FM stereo, and
*‘Dual Stereoscopic” tuning indicator.

Q- - O

L -
Model 380, $160; Matching cabinet, $20
Both units mount 3/32” solid brushed
brass panels, deep etched for long life.

Handsome hand-rubbed cabinets avail-
able in a number of choice finishes.

madison fielding
stereo

by Crosby Electronics. Ine.
m Brand Products Inc.
New York 19, N. Y.

For complete information, write:
Department EW119
39 West 56th Street
Marketing organization for Madison Fielding
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Mobile Receiver Alignment
(Continued from page 117)

can be done using the base station’s
transmitter as a signal source.

I.F. Alignment

The alignment procedure should be-
gin with the discriminator with the
generator set to the low i.f. Assuming
the usual 455-ke. i.f., a crystal at this
frequency can be used with the genera-
tor. If no crystal is on hand, tune an
AM broadcast receiver to a station that
is the closest to 910 kc. of those that
can be received. Zero-beat the second
harmonic of the generator (set at half
the station frequency) against this sta-
tion. If you know the station’s exact
frequency, you have a very accurate
standard. Note the amount of error in
dial calibration and use this as a guide
for correctly setting the generator to
455 ke. If a station at exactly 910 ke. is
not available, it may be best to use the
two nearest transmissions, one on
either side of that frequency. To avoid
possible drift, the signal generator
should be allowed to warm up for at
least fifteen minutes before beginning
alignment work.

Feed the 455-ke. signal into the first
limiter grid, connect the meter to the
discriminator secondary metering
point, and adjust the secondary wind-
ing for a zero reading. If you have the
right point, the voltage will go positive
on one side and negative on the other,
as the secondary alignment adjustment
is turned. (A good, rough check of dis-
criminator symmetry is possible here,
by noting the amplitude of maximum
meter deflection on either side of the
zero-voltage point. The peaks should be
equal.)

With the secondary aligned to zcro,
move the meter to the discriminator
primary’s alignment point, as shown in
Fig. 5, and tune the primary slug for
maximum. Next, move the meter to
the grid of the second limiter and con-
nect the signal generator to the output
of the second mixer. The low i.f. trans-
formers may now be aligned for maxi-
mum reading. If the reading shows a
tendency to saturation (reaching a cer-
tain level and refusing to go higher),
reduce the input signal level from the
generator, or move the meter to the
first limiter grid.

Sets Using Filters

If the receiver uses a fixed-tuned
filter, this reliable network may be
used to set the signal generator on the
right frequency instead of the zero-
beating process. Connect the generator
to the second mixer grid, and the meter
to either the low i.f. grid or first
limiter grid. Now, tune the generator
slowly through the low if., until a
peak recading is found. This will be
exactly on the peak frequency of the
filter. If a distinct *“flat top” is noted
instead of a sharp peak because of the
bandwidth characteristic of the filter,
note the outer limits of the bandpass

www.americanradiohistorv.com
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KEEP CANDEE HANDEE!

BC-603 FM RECEIVER
This Special Re.run By Popular Demand!
20-27.9 MC. 10 nulh-bultonn for channet nlte-
tlon. Continuous tuning. elch cireult.
Plete with tubes, gpeaker (Im dynamo- ss 95

tor.) 'rlus IS BRAND NEV"
foif) ot AND ONLY
M-34 12 v. DYNAMOTOR for above. . .. .. $3.93

B8C-611 HANDIE-TALKIE CHASSIS
Crystal controlled. 3-8 Mc. Brand ncw. Boxed.
WITH antenna, less tubes. cr¥stals.

COolls. ODIV .« o0 v vn v ne e sslgs

*@

APN-1 FM TRANSCEIVER
420-460 Mc. Complete with tuben. Excel.

TBY POWER SUPPLY
With_tech book. BRAND NEW. onlv. ... ., $7.95
2 SP[CIALS FOR MARINERS

R/2% ARC AR|INE IECEIVEI—I 5-3
kExcellent cnndlunn With tuben...... $1 5"9(‘5

T-18 ARC-3 MARINE TRANSMITTEI—Z I l
Me. Excellent condition. With fubes $9

FAMOUS Q S'ER RECEIVER

.$6.98

¥ OXOAO(ON VA G O X O KO K

190-5530 ke, Exeellent. With tuves. ., .., $12.95%
MD-7 PLATE MODVLATOR—Comp. with tubes.
L P I $6.95

T—n 1Ae \3(,” -35 DYNAMOTOR

npu output 625 VDC; i t .7 A,
outbut 225 MA. Depol repack. L L
Like New . ..o in oo L}

T85/APT-5 TRANSMITTER
Has Ilighthouse tube 3C22 oscillator in tunable
cavity modulated by twa type 8288 tubes powered
E';y il ?,Olke‘u“".“{'w Bhotocell. output apprux.
15 Vv,

400 cycles.
I-xnllem codition. ... L. L. L. 9'95
AN/APA 38 PANADAPTOR
115 VAC. Single phase. 400 00 cycles. 30

-2 7
Mc. adaptor, Approx, l() Me. band width. For T con-
version dope. see July/39 C.Q. Mag- s 4 9
azine. Excellent cond. .. .......... I 5

MODEL 84 MEASUREMENTS CORP.
SIGNAL GENERATOR

Frequency 300- 1000 MC in one band.
uaily calibrated direct reading dials.

Accuracy + 0.5,

Individ-

. 10 g
100 ke, In three ranges: 60-1,000. 600- 10,000
- Fower

&%, Approx. ship. wt, leso ||, - 13 x 20 x
ih:c:-l!rnt Chevked out ™ 5”9 95

AS IN. Not checked oyt .. ... 0L L $100.00
LP-S SIGNAL GENERATOR

Frea. D 5-30.000 Ke. - 1% in 7 Lands. 30-30

Mc. * 30% (extended range) Outbut imp. 10

nhmu Anlplltude modulated. With sl 9

Power subiRly. Encel. Cheeked out. 5 oo

NEW T5-13 HANDSET Ea. $3.95: Two for $6.95

YOU GOT IT]I WE WANT IT! LET'S DEAL?

We're IR _top 888 for GRC-8: PRC-6, 8
ol e N Al et ot e, '

APR-1 RECEIVER

Just removed from aircrafl so ¥0u know it°s
Has sclf-contained 110 V. 60 cycles
80 cve. o

Enod!
’m\:'er supply. Input 110 V.

-3 Me
3. 200- lnnu Mc. . .
SCR-522 TRANSCEIVER

4-channel. Crystal controlled. 100156 Me.
Tdcal for 2 meters. Complete with

tubes, Exeel ... ... 4l95
All items FOB Burbank, Calif., sublect fo

prior sale. In Calif. add 4%. Min. order $3.95.

J. J. CANDEE CO. ... .

509 Neo. Victory Blvd., Burbank, Calif.
Phone: Victaria 9-2411

KOKkOKOKOKkOKOKOKOKOROKO Xk

O HOHOHO KOG HOKO KO ROKOKO KO HONOHOH QN OH O KON OO HOXOXOGXOKOKOKOKOKkOKOKOKOKOKOKOXO
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CRYSTAL CONTROLLED
CONVERTERS

POLICE ® FIRE © COMMERCIAL

For use with
12 V. Tronsistor type
car radios—
26-50 MC.

$24.50

Can be self installed in seconds.
models for 152-162 MC available.
complete line of conventional
converters, tuners and receivera,

Other
Also
powered

Cr

A practical converter for emer- i
gency use with powered home bl

or auto sets. Tuneable over 12
MC. 26-560 MC or $|3
108-174 MC..... .

Alsc available crystal con-
trolled up to 54 MC..$18.95

ORDER TODAY OR WRITE FOR LITERATURE

KUHN ELECTRONICS
0 GLENWOOD CINCINHATI 17, OHIO
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(i.e, the points where the reading be-
gins to fall off) and set the generator
halfway between them.

The High 1.F. Stages

The high i.f. stages will usually be
found somewhere in the range between
5 and 6 me. Once again. extreme ac-
curacy of the generator is not as im-
portant as stability: we can check the
former. With the low if. section and
discriminator properly aligned, move
the meter back to the secondary of the
discriminator. Connect the generator
to the input of the first mixer. Now,
move the generator dial back and forth
in the vicinity of the high i.f. (Assume
that this is near 55 me.)

As you tune through the correct fre-
quency, the meter will deflect either
positive or negative, return to zero,
then deflect in the other direction. Set
the generator exactly at the point
where the zero reading is obtained on
the meter. Whatever its exact dial
reading, the generator 18 now set up 10
produce the correct high if. The ac-
curate, crystal-controlled first oscilla-
tor has helped establish this frequency!’
Now align all stages for maximum
reading. The meter may be connected
to the low if. grid or first limiter.

R.F. Alignment

If the signal generator will go up to
the carrier frequency, it may be cali-
brated against the transmitter, again
using the discriminator to locate the
correct zero point. The r.f. stages are
then aligned. Harmonics of the signal
generator can also be used. For in-
stance, in the 150-mc. band, a setting
at 50 mc. will usually produce a third
harmonic of usable amplitude. How-
ever, for best results, “rough in” the
alignment adjustments on the r.f.
stages with the signal generator, then
connect an antenna to the receiver and
finish the alignment using the base
station’s transmissions.

If the base station is very powerful.
or very close, watch out for saturation
of the limiters when these metering
poinis are used. The low i.f. metering
point may be a better choice. If the
signal is still too high, take the anten-
na off or reduce the coupling.

Final Touch-up

For best results, make a final re-
ceiver check after re-installation in the
vehicle, as follows: connect the meter
to the low i.f. metering point, call the
base station for a test transmission.
and adjust the antenna transformer
for maximum reading. Next, connect
the meter to the discriminator secon-
dary. get another test transmission,
and set the secondary to exact zero
reading.

If the base station's transmissions
are too powerful for accurate adjust-
ment of the antenna transformer, get
in touch with another wvehicle, far
enough away to give a weaker signal,
or wait until one of these vehicles
calls the hase station. In most radio
systems, vou won’t have long to wait,
as they stay pretty busy! 30—
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| YOU PAY A LITTLE MORE FCR !
| E CITIZENS BAN

 you get a lot more p}r:ormance! |

ADIO BUT |
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The real worth of equipment is measured by
its performance—and that's where Vocaline’s
ED-27 Commaire outdistances them all. If
you're serious about Class D Citizens Band
communications, then be equally serious
about your choice of equipment. Compare
Commaire’s superlative (and, in most cases)
exclusive features with competitive equipment,
It makes sense to spend a little more to get

so much more!

Model
ED-27
$179.50 each

— VNN EEEE O eEeom vy pweew  IRIED senans SEmemen BRI SemilGME  asnon
Crystal controlled—double conversion
superhetrodyne. Selectivity: = 5 k¢ at

points 6 db down. Sensitivity: 0.1 mv.

PLUS twice the audio output of any other

class D receiver—4.5 watts!
R GEURAN MEAREE Mmwoou Bammal INENE FENSEE wnosE ANERAE GEoecrs  hwERes

THE MOST SELECTIVE
& SENSITIVE RECEIVER

SILENT-AIRE SQUELCH

I
U.S. PAT. 2,632,812 At last a squelch that really works!...

Combines with exclusive noise suppression
to assure complete silence in stand-by.
U A aaeeewn NI EEEEE GEEDN GRS GUNIUR ENRANSE Sucsans  EESR

% MORE OUTPUT 5 watts input, 3 watts output—for

greater range!

TRANSISTORIZED Assures service-free, reliable operation.

POWER SUPPLY

RO TS e RS IR NS RS G A A
Combined with the above features—results

in the best-performing class D radio on

the market. .. unequalied for range,
signal-to-noise ratio, audio fidelity and
dependability.

N ASEREEE MMM WEMEEE EEEENAs WRARRS Shemel MMM Sl SEEEEE SowBUN AN ENSE
WRITE FOR COMPLETE DATA
Commaire Dept. A

YVocarinve

COMPANY OF AMERICA. INC.
OLD SAYBROOK, CONN. v3
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UNMATCHED AUDIO
CIRCUITRY

Supplied with push-to-tatk microphone with
coiled cord, hanger, universal mount, an-
tenna loading light. 2 models—115 VAC and
12 vDC; 115 VAC and 6 VDC. Ask for Voca-
line Antennas and AccCessories.
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How far can you go in electronics

“‘Just being called a Field Engineer—an impressive title
fora man without a degree—that really gives me a lift."

This is James A. Pieratt talking. With a high school edu-
cation and Navy Technical training behind him, he holds
a key job in one of America’s most important electronic
projects. He’s an IBM Computer Units Field Engineer
on the SAGE program.

Jim Pieratt is 25, lean, crew-cut and soft-spoken. He
smiles modestly when you ask him about his accomplish-
ments. We were curious to know whether he had been
technically inclined when he was a youngster.

*“The truth is that I didn’t become interested in electronics
until I joined the Navy,” he says. ‘“Before that, the only
technical thing I might have done was to take a couple
of alarm clocks apart. I chose electronics in the Navy
because I thought there was a future in it.”

Change of aftitude

“A lot of fellows may think, as I did, that a computer is
too complicated for anybody but an Einstein to under-
stand. It's not so. I didn't know this when I went for
my employment interview— and I wondered if the algebra
and trig I'd taken at Kalamazoo Central High would
qualify me. Then my interviewer told me a little about
computers . . . how they work and what my job would be
after I finished IBM school. I made up my mind right
then; I wanted this job.”

130

Training school

Soon, Jim Pieratt and 21 other fellows with more or less
similar backgrounds started training in Kingston, New
York, getting on really intimate terms with IBM’s elec-
tronic giant. Marvel of complexity though it is, when it
sits on the floor and you study it part by part, the com-
puter loses its mystery. Little by little, you begin to
understand the whole from the sum of the components.

“The 20 weeks I spent in training were very happy,”” he
says. ‘“‘It’s interesting all the way. They encourage you
to think for yourself and your efforts are recognized.
During the training period, I received a living allowance
in addition to my salary.”

Strategic job on the SAGE project

Jim Pieratt is stationed in North Dakota, near Grand
Forks. His duties include installing, checking and testing
out computer units. The giant electronic computers are
the very heart and mind of SAGE (Semi-Automatic
Ground Environment). To the input section of the com-
puter comes data from radar sites, ships, reconnaissance
planes and ground observer posts throughout the country.
The display consoles give a visual representation of the
complete air defense situation. His prime responsibility is
to keep the display consoles running.

8 pleasant hours a day
“I'm essentially my own boss and I'm encouraged to
ELECTRONICS WORLD
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‘I

Discussing block diagram in class

Programming a control board

without a degree?

think for myself. For me, this is an ideal environment.
What do I like best about my job? Trouble-shooting, 1
think. I enjoy being able to repair anything that isn’t
working properly. As a Field Engineer, I have opportuni-
ties to assume other engineering functions. For instance,
while I have nothing to do with design engineering, I do
suggest changes for review by the design engineers. I
also rewrite engineering procedures.”

Jim Pieratt’s future

“There’s plenty of room for me to grow at IBM. My next
step up should be to Systems Engineer. This calls for
more headwork. After that, if I display enough initiative,
I may become a Group Supervisor.”

Family, friends, recreation

Jim Pieratt, his wife and three-year-old daughter livein a
pleasant ranch home, just a few miles from the site.
Social life? “We've made quite a few friends here,”’ he
says. “Mostly among the IBM fellows and their wives.
We play golf together.”

Where do you go from here?

Can you look ahead, as Jim Pieratt does, and see yourself
as a man on the way up? Maybe you should give some
thought to IBM Federal Systems and the SAGE project
program. Opportunities are greater than ever as the long-
range program continues to grow in importance.

November, 1959
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Adjusting console photo cell

If you have a minimum of 8 years’ technical schooling—
or equivalent experience—you may be eligible for ad-
vanced training for 20 weeks as a Computer Units Field
Engineer. While training, you receive full salary plus
overtime pay and living allowance before assignment to a
permanent location.

From then on, you can go as far as your abilities and
ambition will take you. And, as you may already know,
at IBM you receive company-paid benefits that set
standards for industry today.

Mr. N. H. Heyer

Dept. No. 650-K

Federal Systems Division
IBM Corp., Kingston, N. Y.

WRITE TODAY TO:

You'll get a prompt reply. Personal interviews arranged
in all areas of the United States.

INTERNATIONAL BUSINESS MACHINES CORPCRATION
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. NEW imporrant

/' SAMS BOOKS

"Printed Circvit Diagnosis Made Easy”

Helps you become an expert
in servicing printed circuit
boarda. Practical, simplified
approach saves time trouble-
shooting all types of printed
circuita. Explaina correct way
to interpret and use varioua
atylea of data shown in service
literature. Describes best pro-
cedures to follow when only a
schematicdiagram is available,
Sample problems illustrate each phase of
printed circuit troubleshooting. A “must”
book for your service library. Illustra- $1725
ted; 96 pages; 53¢ x 814". Only B l

“'Radio Receiver Servicing”
ALL-NEW EDITION

Latest enlarged edition of John
T. Frye's famous bent-seller.
Includes new chapter on how
to mervice transistor radios and
printed circuits. The most
understandable and valuable
guide to radio servicing; based
on the author’s 25 years of
practical experience. Includer
a separate chapter on each type
of trouble, such as the dead aet; tubes light
but no sound; noisy rets; weak seta; aeta un-
able to separate stations, etc. $N95
208 pages; 54 x 814”. Only 2

"Howard W. Sams Handbook of

Electronic Tables aond Formulas"
FOR ELECTRONIC TECHNICIANS

Specially prepared for elec-
tronic technicians, junior engi-
neers and students. A valuable
compilation of tables, charta,
formulas and laws useful to all
who work in electronics, Five
comprehensive sections in-
clude: Formulas and Laws of
Electronics; Constants, Stand-
arda, Symbola, Codes; Service
and Installation Data; Mathe-
matical Tablea and Formulaa; Miscellaneous.
Featurea full-color frequency spectrum chart
based on latest 1959 FCC allocations. $995
134 pages; 534 x 814”7; hard-cover. Only 2

—

“Television Tube Location Guide” Vol. 9

Latest volume in this invalu-
able series. Gives tube location
data for TV sets produced in
1958-1959. Shows position and
function of tubes in over 250
receiver models—just find the
trouble and replace defective
tubes without removing
chaasis! Shows major compo-
nent placement; signal path;
pin orientation on socket;
series string filaments; fuse location. Includes
tube failure check charts. 96 pages; $125
54 x 8%4"; comb binding. Only. .. .. ]

HOWARD W.SAMS & €O0., INC.

Order from your Sams Distributor today,
or mail to Howard W. Sams & Co., Inc., Dep1.-L-19
2201 E. 46¢th St., Indianapelis &, Ind,

Send me the following books:

[ "Printed Circuit Diognosis Made Easy” (PC-1)
[J "Radio Receiver Servicing” {RS-2)

[J "Hondbook of Electronic Tabies” [MTF-1}

[) "Tetevision Tybe Location Guide" Vol. 9 (TGL-9)

[ Send Free Book List

| R enclosed.

Addrass .

City ________ ~ Zone___State_ =
wwmw (outside U.S.A. priced slightly higher) ---J
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N A SPIRITED contest for votes.

“Mac” Metoyer of Kansas City, Mis-
souri. was elected president of the Na-
tional Alliance of Television and Elec-
tronic Service Associations (NATESA),
at the recent annual convention, He
succeeded Vincent J, Lutz of St. Louis,

| Mo. With a background of ten years

of active participation in national,
state, and local association work. in-
cluding two years as NATESA's sec-
retary general, Metover is noted for
his energy in working toward objec-
tives that he feels are in the best in-
terests of the service industry.

Benny Benoit. dynamic association
leader from New Orleans, La., was
elected to the post of secretary general
and Nelson Burns of Memphis. Tenn.,
was re-elected treasurer of the nation-
al service organization.

Members of the execufive council

| elected to serve for the coming year in-

clude Irving Toner of Buffalo, N. Y..
eastern vice-president; George Carlson
of Jamestown, N. Y., eastern secretary;
Cordell Britt of Nashville, Tenn., east
central vice-president; Gerald Hall of
Milwaukee, Wis., east central secre-
tary; W. E. Johnson of Beaumont,
Texas, west central vice-president; Le-
roy Ragsdale of Fort Smith, Ark.,
west central secretary; Winston Haines
ol Burlingame, Cal,, western vice-pres-
ident; and O. W. Andrews of Denver
Colo., western secretary.

The resolutions adopted by the dele-
gates to the convention included the
following :

The association urged “all service
people to exercise selective buying and
channel their buying power to those
companies that are non-competitive.”

"NATESA recognizes only the Elec-
tronic Industries Association standard
warranty plan; namely, 90 days on all
parts and tubes and one year on picture
tubes. No labor warranty by factories
is recognized.

The association urged all TV receiv-
er manufacturers to “permanentiv and
indelibly imprint serial and chassis
numbers on all chassis and to issue a
certificate of title for each set which
1S to accompany the set in all trans-
actions.”

OUne purpose of this resolution was to
help put a stop to the growing number
of set thefts.

Tulsa, Oklahoma, was selected as the
site for the Association’s annual Spring
convention in 1960.

Unity: NATESA's Story

Rejection of the application by TSA
of Detroit, Michigan for membership

www.americanradiohistorv.com
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in NATESA was followed by a wave of
commentary critical of NATESA for
turning down the former group. (See
“Service Industry News,” September
1959, pp. 136 and 137.) In rebuttal
NATESA has set forth its position via
a release entitled “What Is Unity?”
which has been circulated to local asso-
ciations throughout the country. It is
issued over the sighature of executive
director Frank Moch, against whom
many charges have been leveled per-
sonally, growing out of the TSA
rejection.

“The word unity is being bandied
about more than ever (begins the
statement), despite the fact that
NATESA today has well over 100 afili-
ates and the fact that it has grown
every single month since its birth . . .
the only possible reason for this growth
can be the fact that NATESA philoso-
phies parallel those of honest, ethical
service people across the nation.”

Moch then charges that those outside
NATESA who have spoken loudest
about unity are the ones who have done
the most, unsuccessfully, to destroy the
unity represented by that national
group. He further states that those
within NATESA who have taken up
the same cry are the ones who have
heen least successful in bringing new
groups into NATESA to achieve unity.

On the background of the TSA at-
tempt to gain membership, the release
says, “Those of you who were at the
Nashville meeting will recall the ‘dra-
mati¢’ announcement of TSA-Michi-
gan's intention of affiliating . It was
hoped that spontaneous and unthink-
ing acceptance would be voted. You
may or may not have heard of the
maneuvering to give a special ‘deal
to TSA-Michigan (Detroit). You did
see the report that the TSA application
was rejected.

The statement also points to the
legal problems involved, raising the
question as to whether the national
office could have stepped in to ma-
neuver the acceptance of TSA without
violating constitutional limitations.

“Here is how this (the TSA applica-
tion) was handled, and 1 can assure
you that it follows specifically the con-
stitutional provisions and that it fol-
lows exactly the same procedure fol-
lowed for acceptance of vour group as
an affiliate. When the application was
finally received, in view of the fact that
we had the Michigan state affiliate who
already had a Detroit afliliate, the ap-
plication was submitted to TESA-
Michigan. They turned down the ap-
plication completely in accord with

ELECTRONICS WORLD
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their rights as a state affiliate. For this
I have heen maligned and libeled.”

As to the reasons for the unfavor-
able decision on the application, the
NATESA statement is accompanied by
a copy of a letter to Frank Moch from

John H. Stefanski. president of TESA- |

Michigan (“Service Industry News,
October 1959, page 144). In the letter,
Stefanski presents his version of asso-
ciation activities in Detroit and Michi-
gan from 1954 on, questioning the ac-
tions and motives of TSA. Copies of
this correspondence are available from
NATESA’s national office on request.

Moch also refers to two stories that
have appeared in print in recent
months: the rumor that TEA (Tex-
as) was considering affiliation

with |

NATESA and the story that ITTA (In- |

dianapolis) had not received approval
of its application for membership. He
charges that these stories, both untrue,
were put in circulation to create con-
fusion. In view of the legal limitations
placed on his role in handling the TSA
application, Moch concludes, ‘I doubt
if sincere officers and directors feel
that the abuse heaped upon the execu-
tive director is fair and a part of the
job.”

TV Service Charges

Many dealers, in trying to adjust
their service charges to a level that is
compatible to the present costs of op-
erating, look around for some standard
of comparison based upon known costs
of doing business. Some of the widest
and most exhaustive surveys to deter-
mine the actual costs of performing
home and shop service on TV sets have
been conducted by dealers in the De-
troit, Mich. area. Using the informa-
tion from these survevs as the basis,
Harold Chase of Detroit, Mich. recent-
lyv compiled a new chart of ‘“‘Average
Labor Charges for Television Service
and Repairs.” The charges are based
on a time rate of $6.00 per hour. Read-
ers who would like to check their own
charges against those listed in this
chart may obtain a copy of it by send-
ing ten cents to Hal Chase, Chase TV
Service, 16311 Grand River, Detroit 27,
Mich.

ETG of Boston Elects

Lawrence J. McEvoy was elected
president of the Eiectronic Technicians
Guild of Boston at their recent annual
election. Officers named to serve with
him include George Catavolo, vice-
president; James Kelley, re-elected sec-
retary; and Donald Cicolini, treasurer.
The address of the association is:
James H. Kelley, secretary, ETG of
Boston, 236 Main Street, Woburn
Mass.

President McEvoy named the follow-
ing members to serve as delegates to
the Massachusetts state association:
Warren Gagosian of Medford, state
director; Hy Leve of Brighton and Ted
deBruyn of Waburn, state delegates.

The members of the association re-
port that one of the best affairs ever
nonsored by ETG was that held in
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a vitally important message
for every service technician
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#128
LONG-REACH
OIAGONAL CUTTER

(Patent Pending)

Specialdy Designed

®

ELECTRONICS
PLIERS

You'll do hundreds of electronics jobs
easier, faster with these specially de-
signed pliers by Channellock. You'll
like the |-0-n-g reach . . . the precision-
matched jaws . . . the hand-honed,
specially hardened cutting edges . . .
the easy-to-handle ‘‘feel” of the blue
plastic grips. And you'll appreciate the
quality of Channeliock pliers . . . they're
forged from high grade steel, properly
heat treated. Ask your Electronics
Equipment Supplier for Channellock
Electronics Pliers . . . or write us direct
for further information.

#1718 LONG-REACH FLAT-NOSE PLIER
._\-ﬂ r-—h—,_
#1738 LONG-REACH ROUND-NOSE PLIER

iy
Epu——
#7480 LONG-REACH END CUTTER

Channellock Pliers are made only by
CHAMPION DeARMENT TOOL COMPANY

Meadvilla, Penmsylvania
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June when more than 425 members
and guests registered. It was cited as
an impressive show of strength in favor
of the ETG License Bill. Also during
the same month, the association co-
operated in a radio program designed
to bring the proposed ETG license
measure to the attention of the gener-
al public. President Larry McEvoy,
George Catavolo, and Pat La Fauc
served as members of a panel to an-
swer questions telephoned in about the
licensing plan, ETG, and the independ-
ent electronic service industry.

Mid-State ESDA Rating Plan

Wayne Prather, president of the
Electronic Service Dealers Association
of Mid-State Pennsylvania, announced
that the Keystone-State organization
will establish a customer rating plan
as its fall project.

The program, intended to protect
the members of the association, re-
volves around the compilation of a list
ol customers who are poor payers, So-
called “‘dead-beats.” and those who are
generally antagonistic or abusive to
service people. Pointing out that the
information will be strictly for the 28
members of Mid-State ESDA, Mr.
Prather emphasized that the program
is not to be construed as a eredit-in-
formation plan.

The mailing address of Mid-State
ESDA is % Wayne Prather, president,
17th and Herr Streets, Harrisburg, Pa.

FRTSAP Developments

The Federation of Radio & Television
Service Associations of Pennsylvania
was recently informed by the state's
sales tax department that sales taxes
are applicable to in-warranty work
performed by service firms on behalf
of dealers, distributors, and manu-
facturers.

Until the present, most service firms
were not charging taxes on work per-
formed under in-warranty arrange-
ments, assuming that the tax should
be paid by the manufacturer, distribu-
tor, or dealer on both labor and parts.

Other developments in the Pennsyl-
vania association include a demand to
the National Broadcasting Compuny
for equal time to answer the “charges”
and “insults” said to have been made
against the service industry by Alex-
ander King on a recent Jack Paar
Show'.

The association delegates authorized
officers to send a letter to the Pennsyl-
vania Governor urging him to sign the
“Wholesale Bill” which had been passed
by both houses of the State Legisla-
ture. The “Wholesale Bill” is said to
define operations of wholesale distribu-
tors in that the distributors must sell
only to “people in the trade.” The dele-
gates also heard first reports on the
review of a proposed state-wide service
licensing measure now under consider-
ation by member local associations.
The bill, setting up the provisions for
licensing radio, electronic, and tele-
vision technicians, is being readied for
presentation at the next session of the
legislature.
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Are You "Alignment Happy''?
(Continued from page 47)

justified alignment are brought on by
defective alignment equipment or lack
of experience by the technician using
that equipment. Here again, alignment
checks without adjustments will help.
In the case of defective equipment,
curve checking of a number of sets
preferably including new sets known
to give satisfactory pictures, will even
tually prove even to the most trusting
technician that something is adrift
with his set-up or equipment. Surely
every set cannot have the same defect.
As for the technician seeking more
experience in the use of alignment
equipment : he will gain that know-how
soon enough if allowed to check but
not «adjust the alignment curve of
every set going through the shop.

Even if a curve check indicates a
genuine need for alignment, it should
not necessarily be done if any decrease
in gain would be involved. Remember,
the customer is not watching an oscil-
loscope trace. He is watching a picture,
often quite happily through a dirty
glass with full, excessive contrast and
near-full brightness. Scanning lines
may be paired and blobs of snow bigger
than the detail represented by a whole
megacycle of bandwidth may flit un-
noticed across the screen. To such a
viewer, a nicely balanced curve may
have meaning only with reference to
the female form. Why spoil his fun by
improving his picture at the expense of
gain? With less gain he might not
even have a picture unless you are able
to improve the signal strength avail-
able at the antenna terminals. This is
not to say that alignment should never
be undertaken. However, the decision
should not be made lightly.

Some knowledge of the service his-
tory and the general appearance of
the chassis will often help in deciding
whether or not to re-align. If it is
apparent that the tuning slugs in the
i.f. circuits have been adjusted pre-
viously, if components in the if. cir-
cuits obviously have been changed, and
if the present signals are of sufficient
strength to warrant it, alignment
should be considered. There is also the
matter of the customer’s willingness to
pay for an alignment job.

In any event, hefore proceeding with
the alignment, a curve check should
be made and tubes and other suspect
components checked by substitution.
Voltage readings should be taken and
any defects in other parts of the set
corrected. Tube shields and other metali
screening should be instalied as the
designer intended them to be. Then, if
you are sure of yourself and your
equipment, the set may be re-aligned,
according to the manufacturer's serv-
ice information, to provide the best
possible picture and sound along with
satisfactory gain. Only in this way will
both the technician and the customer
be satisfied that the work was really
necessary. B0
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NOT USED,NOT PULLED OUT OF OLD SETS

Brand New

TUBES

BETTER
THAN

70%

OFF!

BETTER
THAN

70%

OFF!

and RAD-TEL’S FIRST QUALITY!
REMEMBER . . . ALL RAD-TEL TUBE
GUARANTEED ONE FULL YEA

SEND FOR NEW FREE BROCHURE OF TUBES & PARTS

I Type Price | Yype Price | Type Price | Type Price
NATIONA“.Y ADVERT'SED BRANDS. 1AX2 .62 | 6ACTM .96 | 6CGs8 .77 | 12ave .41
1B3GT 79 | 6AF4 97 | 6cm7 .66 | 12aV7 75
. 155 .31 | 6AGS .65 | oCNT 65 | 12AX7 63
50% and More Off Regular Net Prices o4 59 Ve o | feve 5 e ke
1Us 30 | 6AKS 93 | 6cue 1.08 | 1284 .63
1X2B B2 H6ALS .47 6CY7 71 1268D6 .50
Recg. Rad-Tel .
Net Price 2AF4 .96 | 6AMS .78 | ¢pE6 .58 | 128E6 .53
SUPERIONR 5 Way Binding Posi: highest quality S 40 | 5 .20 28N4 .60 | 6ANS .85 | 6DGOGT 59 | 128H7 73
HAMMARLUND Silicone Treated Stentite Base: % x24° 3ALS 42 2“0"5 ~-"g 6DQb 1.10 | 128Q66GT 1.06
Stralght line cap. JAU6 .51 AT 4 74
MAC 10—K.7 to 1.7 MMF 1.17 .58 IAVE 41 | 6ATE 79 QAL 2o ||| p2ex
MAC 15—14.2 to 2.2 1.23 .61 : . 615GY .51 | 12¢5 .56
MAC 20 190 10 2.7 v 32 66 Jug ;: :AS:GY -:3 616 .67 | 12¢cuUs .58
3 MED W 3BY . Al 2 6K6GT 58 | 12¢€U6 1.06
CORNEIL DURLIER g0an0 3,050 300 g 34 | 6aUS -B7 | sL6 .84 | 12pQ6 1.04
CORNELI DORILIER  60.40 5005600 165 3::: .60 :“V: '42 654 .48 | 12¢8 .66
¢ LI DUBILIER 20 50 . 3 .50 BA .4 .
SPHAGUE 10.10, 10 450.450.450 B Iva ss | sBCS i || L 74 | 12K5 &5,
PUILCO B0200.400  350.300.50 ' : : 65NTGT -65 | 12L6 38
MILILCO 10,100.10.100  475.300.300,25 155 4BNG6 .75 | 6BD6 31 | 614 99 | 125A7TM .86
INDUSTRIAL 500 5 Non [olarized 75 48Q7 .96 | 68E6 .55 | &18 LBO | 12SK7GY 7a
R e ier 558 s 2o apT6 .55 | 68fo 44 | syuB .78 | 12SN7GY .64
CORNELL DUBILIER 04 1600 s 4827 96 | 6BGHG 1.66 | sveGT .54 | 12veGY .53
RLILEY CRYSTAI WO KC. Type VN4 2.25 acee 59 6BHE .87 SWaGY 57 12Wé .69
BLILEY CRYSTAL 1500 KC. Type VN4 2.00 3ams 29 :"7 :; 6W6GY .69 | 17aX4 -67
STANCOR COUPLING TRANS. Ratio 13, Type A53 .50 :::: ':g e::: 74 [| o%3 -39 | 17806 1.09
WISTON Tube Cheeker TRA 5 117V with ail tups 9.00 | 3.00 5 i csascls 1.28 ] 5X8 72 [J118AU4 e
ete £ ——— ; ATE 30 | €BQ c 6Y6G .65 | 19BG6 1.39
MIEISSNER 456K C OCH. Coll shielded. 1ist $1.35 .25 SEXTA ‘22 | ssas P -l 2l | iove b
AMEISSN R I6M LRI Choke 195590, List $1.33 .20 s8Q7 .97 | eBaser 105 | oanws ‘93 | 258Q@6GY 1.11
ACNIE Step Down Trans, Input 200 290: Outpur 115 5CGa 76 | 6BQ7 95 25C5 53
Complete—just plug in. Tyne No. T-10264. 125V /A 2.10 SeLd 26 | wwn o5 vy 73 :
BELDIEN TEST PROB CARLE. Type 8849. No. 8. i BY6 s || r2ae 480 || 25CD6 Ul
tton wraly rubber over-ati 1. 2¢ 516 -68 Fo ‘34 | 128086 .57 | 25¢ue 1.1
RAYTHEON Gonstant Voit TRANS. 95/150V: R ol Gezr 37 | 12886 .49 | 25L6 .87
outpIL BV, 25 Watt 5.95 o ‘21 | eca ‘a3 | 12808 .52 | 3ascs .51
BOLA Constant Volt Trans. 105/126V; outbut 7V; 20VA 16,00 6.95 5v: ‘se | scee ‘sa | 12AT0 .43 | ASISGY .60
JONES HnrrlE_r Tye Terminal Strips. 10 terminal size B4 -25 sxa 78 6CD6 1.42 12AT? 76 5088 .60
EBY BINDING POSTR, Twins. Same Type as - $Y3GT .46 | 6Cr6 .64 | 12aU8 .50 | socs .53
Type 211 One Marked — and Other 5 .20 6ABa 46 6CG7 .60 12AU7 .60 50L6GTY .61
WISHTON Seape Transformer. Used in \Weston model 983, o B
HI-Volt., [o-Volt lament W Indings 5.85 ca. All Tube Prices Subject To Change Without Notice! Ask for Types Not Listed! Use Tais Ad
Bl PASS COND. KIT. 100 ussorted. 200 10 1000V As Your Order Biank.

55 Chambers Street

Newark 5, N. J.
Mltchell 2-3147

TERMS: A 25% deposit must accompany all orders—halance €.0.D. Please send approximate postage. All shipments F.0.B.
Newark warehouse. Orders under $5—50¢ Handling Charge. Subject to prior sale. No €.0.0.'s outside continental U.S.A.
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NOT AFFILIATED WITH ANY
OTHER MAIL ORDER TUBE CO. ®
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IF THIS MAN i
IS ON YOUR
CHRISTMAS LIST —

A subscription to ELECTRONICS WORLD
will make o perfect gift for him, and
every other man with o stake in elec-
tronics. l

If he makes his living in electronics or is an
advanced hobbyist who loves Hi-I"i. Radio, TV, |
Audio. R/C. ham radio and communications,
he'll be delighted to get ELECTRONICS WORLD as ‘
a gift. For ELECTRONICS WORLD offers the hest
technical coverage in the field. It provides men in electronics with tips and tech-
niques on repairing, installing and maintaining radio and TV sets and circuits,
latest Hi-Fi developments. newest ham techniques, fresh audio ideas. test equip-
ment. and current industry news. There is no more thoughtful Christmas gift. or
llattering one, than a subscription to ELECTRONICS WorLD. the first and most
authoritative magazine in the field. Each of your gift subscriptions will he
announced by an attractive card, inscribed with your name. What’s more, you
can enter or extend your own subscription to ELECTRONICS WORLD at the special
Christmas gift subscription rates, too!

Are You Geared for Change?
(Continued from page 52)

hi-fi and stereo in many areas, FM
offers countless opportunities for deal-
ers who will seek the business aggres-
sively, In many locations, the full
benefits from FM broadcasts can be
realized only through the use of an
outdoor antenna. Any dealer who will
develop a consistent promotion pro-
gram on this type of equipment and do
a conscientious job of satisfying his
customers will add a substantial
amount of pleasantly earned income to
his business.

Service dealers located in good busi-
ness areas with reasonable pedestrian
traflic should study the possibility of
retailing other types of merchandise,

| especially if they can allot adequate

display area for it. Such items that
relate to electronics are good, but any-
thing at all is fair game for supple-
mentary income, especially if it fills a
demand not already being met by
someone else in the vicinity. As an ex-
treme case, greeting-card centers set
up in spare corners of service shops
have proved profitable, also improving
the service business itself by creatine
more store traffic! In at least one such
example of “diversification,” the deal
er's wife handles the greeting-card end
of the business, leaving him free to
conduct his service operation without
distraction.

Hobby centers inside the shop, in-
volving such items as model planes,
boats, and trains, are magnets that
draw local boys and men, particularly
if a reasonable amount of window
space is devoted to interesting dis-
plays, The tie-up with the hobbyist
concerned with radio-controlled mod-
els or with electronics in general is
something of a “natural.” Many dealers
who have been able to devote floor

| space and capital to such experiments

have found that these added *'depart-
ments'’ carry overhead for the entire
shop once they are publicized and es-
tablished.

In virtually every trading area,
there are products or groups of prod-
ucts not carried by other businesses in
the area for which a demand can be
found. Discovering what they are and
arranging for the space they must oc-
cupy are challenges to one's capabili-
ties in business management. Remem-
ber this: it is easier and safer to add a
side-line venture than to start an en-

| tirely new bhusiness.

Check the special Christmas gift order form, hound in this issue, for ’

low gift rates. Then fill in the names and addresses of your friends,
and mail it today!

WRAP UP YOUR CHRISTMAS GIVING NOW! DO IT
EASILY, AND APPROPRIATELY, WITH ELECTRONICS WORLD

ELECTRONICS WORLD o 434 S. WABASH AVE.  CHICAGO 5, ILL. |
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The important point to keep in mind
is that changes taking place in the
handling of consumer electronic serv-
ice are not simply affecting income of
independent shops for the brief pres-
ent: these changes are likely to have
even greater impact as time goes on.
To remain in business, the dealer must
be constantly on the alert for activi-
ties which will re-inforce possible
losses of income and help insure his
ability to meet overhead and operating
costs. —3
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FM TRANSMITTER-
RECEIVER

APN-1. 420 to 480 Mc Air-
L eraft Radio altimeter equip-
Tubes: 4—958, 3—
7. 4—128U7,

mplete with 88.95

2—

1—VR160.
all tubes and mount.
BRAND NEW
Original operating manual for above .
Ly —

12116,

For 21’ vV DC.
TS-100AP OSCILLOSCOPE
(worth $750) OUR LOW PRICE $3333

Can be uged with lnear Sweep or zeneral purpose test
kcobe. Cables Included. Also used with circular sweep
as precizlon r-uu:c callbrator. Self-contaifed in metal
cage 87 x 1215% 18" de F 0oV 50 10 1200
cyeler AC. I-‘xre]l&-nl used, Ilke iew. wilth all tubes
including ¢rystals and C. R.

BC-929 3-INCH SCOPE

Low cost station monlwr and/or
bench scope riz., _focus,
sweep, mu-na Ly con! rols Tubes
2—-88! 2—-6HE. 1 .8\.’) 1—-8G8.
1—2x2. aBP1 CR VoltaRe
rea. 115V 400 cv. nnd 24\'0 Com-
plete whth tubes.” exc. 95
.

used

BRAND NEW $12.95
Converulun ln-nrucllong for 110V A0
e AC 63¢

BC-733 VHF 10.-TUBE AIRCRAFT RECEIVER.

G.channel xtal control. Freq. 108.3 to 110.3
Mc. Dual filter range. Easily converted for
tracking Sputnika!

Exc. used. Complete with tubes . .
Brand New complete with tubes .$8.95

Dynamotor for above 12 or 23 V.—New $5.95
AN/ARN.5A AIRCRAFT RECEIVER. 11 tube

superhet, 3-crystal control UHF for static-free
reception. 9 95
Exe. used with tubes....... g

ARC-5/R28 RECEIVER

2.meter Superhet., 100 to 156 Me in
4 crystal chalineis. Complete 824 45
with 10 Tubes. BRAND NEW

=110V AC Power Sup. Kit for above $9.75%

ARC-5/T-23 TRANSMITTER

100.150 Mc Includes 2—832A, 2—1623
Tubes BR:NO“QN“E\;I! " sz‘ 50

SPECIAL timitea quantity ARC-5/T23 xmitters.
OFFER] Excellent Used. less tul bes ..$5.9%

Mo-7 MODULATOR for T-23, complele with Ss 95
4 tubes, LIKE NEW
ARC-5 MARINE R!(!IVER-TRANSMI"'ER

Nesvy Type Comm. Recelver l 5 to 3 _‘
Mc BRAND NEW with 6 tube:

Navy Type Comm. Transmitter 2.1- 3
Me BRAND NEW with 4 tubes and Xta

MODULATOR for above, new with lubes

BC-906 FREQ. METER—SPECIAL

Cavity type, 146 to 2356 Me.
BRAND NEW. complete with

antenna. Manual included.
OUR LOW
PRICE....... 9'88

STANDARD TUBES
Removed lrnm Brand New Gov't Euulpmenl

EIVING sg | ®1 6.95
lss“c .35 xs 38 uu 2.25
3Qa .35 | 6ACT .85 | ais 2.1%
6AGS 35 | 6J6 .32 | 837 .85
12477 .45 | 6BAG .38 1625 .;9
12X 4 .35 | 8ASE 55 | 1629 .29
6AKS .35 2013 .39
6Ca .25 SPECIAL PURP, 2014 .39
6X4 .32 | 3E29 4.25 | AX-150 5.835
GALS .33 ' an7 .95  3BPL 1.49

BC-659 TRANSMITTER & RECEIVE
27 10 38.8 Mc F.M. Two [)rl‘n\lE‘;\l“. crystal
controlled. 5 to 10 watts mplete W
Exe. Used . . S] 1'95

speaker. tubes

POWER SUPPLY for BC-620, 659, av ailable lsoar

6.

12 or 24 Volts DC. Specify .... ... .95
SCR 625 MINE DEi1;E(l:TORk .

Complete portable outlfit in original pac ing, wi

al]l accessorles. Brand New........... . .%$22.50

ASB-5 'SCOPE INDICATOR
BRAND NEW, includ-
ing all tubes. together
with §BP1 'Scope
Tube, Originally used
in Navy Aireraft
RADAR equipment.
Earily converted for
AC operation.

VALUE $250.001

DUR LOow $|5 95

TG-34A CODE KEYER{

Self-contained automatic unit,
reproduces code practice sig-
ninls recorded on paper tape.
By use of built-in spenker., pro-
vides code-practice signals to

spreds from 5
to 25 WP

PRICE
SCR-522 2-METER RIG!

'rerrme buy! VHF ‘Transmitter-recelver, 100-156 Mc
Xtal-controlled. Amplituda modulated
vnlce ‘re going fast! Excellent condltlon.
SCR-522 Transmitier.Receiver, complate with all 18

tubes, top rack and mctal case.
COMBINATION Special Sazlaz
Receiver only, with all tubes. . . $19.50
Transmitter Only, with | tubes. ... . . .$22.23
Accessorles for Bbove lable.

LORAN APN-4

FINE QUALITY
NAYIGATIONAL EQUIPMENT

Treter ml exact geoxraphlc Position of Your boat or
plafie {‘:au_-awr and recelver complete with all tubes
and crvsial.

INDICATOR ID-6B/APN-4, and RECEIVER 549 50
R-GB/APN-4, complete with tubes. Fac used 569.50

®eceiver-indicator as above. BRANDN NEW
inverter for above unit available from stock.

LORAN APN/4
OSCILLOSCOPE

Easlly converted fOr use ON ri-
dlo-TV service bench.

Completely Assembled

LIKE NEW! Supplied with
5~ Seope. t¥Pe 4 95
SCP1 only . 0

Brand New .519.50

BC1206-C BEACON RECEIVER

19% to 420 Kc. made by Sctehel-Carlson. Works on
24-28 voits | Dc 1: Ke, IF, Complete with 8 tubes.
Size 4° Wt 4 Ibs. S8 88
BRAND NE v

USED. lcsa tubes

LORAN R-OS/APN 9 RECEIV

Used In ships and alreraft.
Oaetermines position by ra-
dlo  signals from known
xmitters. Accurate to with.
of distance. Complete with
tubes and erystal. Exc. uSed

Valus $1200.00. $79.50

$2.95
e

=
& INDICATOR

persons at
DYNAMIC BOOM MIKE M-33/A1C. Low mlpen:uu-ui

With

mounting bracket for nattachment to headse REAL
VALUE &t $3.95
mmmvuc HANDMIKE wi —-Press-to-talk'’ Switeh on

ol plu ‘!—B'RFND NEW. only. $2.95

l‘re s-te-talk switch on mike. BRA

AMIC HANDMIKE. alrcraft. mum- bv Tt-lephonla Coﬂ‘

Hi-FI DYNAMIC HEADSET with Cushions
Freq. Range! 40:14000 CPS. Na Distortlon.
BRAND NEW L. 4 o .

$1.85

1 MICROPHONES Excollent BRAND
Model Deacription Used
| RSN Carbon iland Mike ; .ss s
7-30 .Curbon Throat Mike...% Las .74
§ T-as . Army and Navy Lip Mike....... 1.28
T-24 .Carbon Mike P R i 5.95
§ 1s-9 . .. Handset " oy s BiB8
RS-38 . .Navy Type.......- . 2.69. .. 4.75
1 HEADPHONES Excellent BRAND
I Model Description Used NEW
H6-23 1ligh Impedance. .. .. $2.19 $4.65
l #HS5-33 . . Low Impedance. ... 2.69... 4.65
HS-30 .Low Imp. (featherwt. ) 1.15% 1.89
I H- lGlU High Imp. (2 unita) ... 3.75. 7.95
TELEPHONICS—600 ohm Low Impednnce
| HEADSETS, BRAND NEW, PER PAIR $3.25
CD-307A Cords, with PLG5 plug and JK2G
fock ol .99
Eurphone Cu jons for above—pair. . .. .50
| T T L L L L X X N

MOBILE-MARINE
DYNAMOTOR

Inout 12v DC. Outout: 6283 V
0C @ 225 Ma. for press-to-

l’l'l'l lntvr;ﬂllhnl operation.
. wt. 14 Ibs. . s
oup: L:w rnlc‘:, 36'15 Ll g
OTHER DYNAMOTOR VALUES: Excelient BRAND
ype Inpu? Ouiput Uscd NEW
DA-19-A 28V 11A 400V .400A $4.95
DM-28 28V 224V .07A _ 2.7% 4 75

DM-32A 28V 1.1A 250V .05A 2.45  4.45

DM-334 28V SA  575V.16A

28V 7A 540V .25A 195  3.75
DM-34D 12V 2A 220V .08CA 415  5.75
DM-S3A 28V 1.4A 220V .080A 3.75  5.45
DM-64A 12V 5.1A 275V .150A 7.95
PE-73C 28V 20A 1000V .350A 7.35 1050
PE-86 28V 1.25A 250V .050A 2.75 4.95

Qur Price
— REMOTE CONTROL RM-52
Direct remote control for radlo equipment. Uses
4 flashlirht batts. Provides bias for MlCrophone
~ and sidetone to headset. Hi or Lo imp., \mw
and Phone jacks. Makes good phone Sz
pateh wnit

|

BRAND NEW
For any equipment

SGHEMATIC DlAGRAM on this page. each

65¢

SEND FOR FREE CATALOG.
Pius Buys!

November, 1959

l

many more Wonderful Sur-

Please include 255 Oeposit with order-
or Remittance :n Full.
under $5.00. All shipments F.0.a. Our Warchouse. N.Y.
All Merchandise Subject to Prior Sale and Price Chang

Balance C€.0.0..
SOc Handlmn Charges on all orders
C.

i Radio Supply Co.
Telephone: CO 7-4405
51 Vesey 5¢., New York 7. N. Y.

AN/ART-13 100-WATT XMTR

11 CHANNELS
200-1500 K

50

2 to 18.1 Mc Compiete with Tubes
Famous Collins Autotune Aircraft Transmltter,
AM. CW. MCW, Quick change to any of ten pre-

set channels or manual tuning. Speech ampliner/
clipper uses earbon or magnetic mike, Highly
stable, highly accurate VFO. BRBuilt in Xtal con-
trolled ealibrator. PP811s modulate 813 in final
up to BIO (&3 ﬂlﬂ“l OBI 'A Re;ll":)l((,)’r" Ham buy
at our low price rig. cost 8

iy $48.50

Exc. Used A e e e
0-16 Low Freq. Osc. Call for ART- 13 7.95
24V Dynamotor for ART-13. ... 11.95

NAVY AIRCRAFT RADIO RECEIVER

CRV-46151 (ARB). Communications recelver made
by RCA. Compicte coverage 195 to 9050 Kc In 4
bands continuous tuning. Comvlete with tubes and
dynamotor, used. $17.95
Like NEW $26.50
POWER SUPPLY for above, llOV ﬂC, ¢omplete ready
to plug In, wired $9.75

234-258 MC RECEIVER
AN/ARR-2

BrAND NEW 1ll-tube UNF

Tunable Receiver with sche-

matie. Only a few at this low

Coron $8.88

Complete with tubes

SCR-274 COMMAND EQUIPMENT

ALI. COMPLETE WITN TUBES Like

Desceiptio Used NEW

BC-453 Receiver mo--s-so KC. ..%14.50 16.50

HC-454 Hecelver 3-8 Mc .- 9.a5 12,45

BC.45% Recciver 8-9 Mc 10.45 12.49%

BC.150 .Recelver Control Box. .. .. 1.29 175
o o—

110 volt AC Pawer Supply Kit. for all 274-N and
ARC-3 Recelvers. Complete with metal S] 95
cise,  Instruction: O
Factory wired. tested, ready to oberute $11.50
SPLINED TUNING KNOB for 274 -N and ARC-5
Rll)l\'i;ﬂs Fits BC-153. BC.434 and 49
u. Only c
T r—

8C.457 TRANSMITTER—4-5.3 Mec. complste s*, 85

with all tubes and stal. I]IIAN'D NEW .

B8C-458 TRANSMITTER 3.3 Mc. Complete with

all tubes :\nr crystal. sg ]'5

BRAND NE Q

8C.459 TRANSMITTIR--7 9.1 Mec. comblete wlu all

d (9
BrAND NEW L 12,15

ST

l‘;' C-8'T-19 TRINSMITT!R L to 4 Me. BRAND

NEW complete with all tubes

l ervstal 33-35
B 56 Modulator E _USED 3. 45 NEw S.95
Rl‘ 451 Tranamitter Control Hox . 1.2 NEW 1.49
ALL ACCESSORIES FOn COMMAND

AVAILABLE
EQU NT.

BC-603 FM RECEIVER

20 TO 21.9 MC. $
Like New. 1495
1 0-Channel. pushbuuon tuning

or continuous tuning. Complete
with speaker. tubes. squelch.

12 or 24V namotor for Al
12orndes B ¢ .urana New $8.5D

¢ O ETRSLL)
BC.683 same as above except 27 to 38.9 823 50

Mo, WIKENEM o
AC POWER SUPPI.Y FOR BCe03, 683

Intercha Intes dyn.urcl.or Hus OO0
Switet \0 IH C\R ANGE NEEDED. Provides 220
¥oc 0 Ma “'NAC @ 2 Amps. Complete SB 45
kit vlm e v instructions

Wired 10.45
Complete 240-page Technleal Manual for BC-803.
604 . PR o . $2.98

MIDGET FAN MOTOR
12% % square x 2% . 14" shalt extends -
] 10.000 RPM 24\1’ DC. 9 .
Input. Complete with fan .
FL-S
FAILTER . .cvvvnnnvosmonnnmscnns $1.19

WILLARD 4-YOLT MIDGET
STORAGE BATTERY
Amp. “O‘g'f% BRAND NEW. 387

i3 LH Standard Fledra
ll;?nsl D e .Only $2.88

2 VOLT BATTERY "PACKAGE"

1—2V. 20 Aamp, lir. Willard Storage
Hattery

1—2v. 1 prong Syhc¢hronous FPlug-in
Vinrator
Quart  Bottle
ecells e

ALL BRAND NEW!
Combination Price

52.79

1.49
Flectrolvte tior 2
. 1.45

$5.45

www.americanradiohistorv.com

137


www.americanradiohistory.com
www.americanradiohistory.com

COYNE offers
LOW COST

Training in

Spare Time AT HOME

The future is YOURS in
TELEVISION—RADIO
COLOR TV!

A fabulous field—good pay—fascinating
work—a prosperous future! Good jobs,
or independence in your own business!

Coyne brings you MODERN — QUALITY
Television Home Training; training
designed to meet Coyne standards.
Includes RADIO, UHF and COLOR TV. No
previous experience needed. Practical
Job Guides to show you how to do actual
s¢rvicing jobs—make meney early in
course. You pay only for your training,
no costly “put together kits.™

Send coupon or write ——.
to address below for
FREE Book

and full details including;
easy Payment Plan. No |
obligation, no salesman |
will call

il 3a
COvy, L
- o3
Lotorme ..

 Somen |

Coyne — the Inatitu.
tion behind thia train.

ing . _the largest,
*r oldest, best equipped
Hi‘h- residential school of

11 its kind now in its new
I. I ll [l home pictured here ,,,
nded 1899,

B. W, Cooke, Jt., President

L
ELECTRICAL SCHOOL
1501 W. Congress Pkwy., Chicago, Dept. 89.-Hé

Chartered as an Educational Institution
Not For Profit

—_—_———————e—e e — —

COYNE Television, Home Training Division

Dept. 03-HE —New Coyne Building

1501 W. Congress Pkwy., Chicage 7, Iil.

Send Free Book and details on how I can get
Coyne Quality Television Home Training at
low cost and easy terms.

Name.

Address.

City. State.
(It is understood no salesman will call)

T

Graw-Hill Book Company. Inc..

"TRANSISTORS

IN RADIO, TELE-
VISION AND ELECTRONICS" by

Milton S. Kiver. Published by Mec-
New
York. 419 pages. Price $7.95. Second
Edition.

The three years that have elapsed
since the first edition of this book
made its appearance have witnessed
amazing progress both in the improve-
ment of transistors themselves and in
their application to a wider variety of
circuits. Because of these many im-
portant changes, this volume repre-
sents a complete revision of the earlier
text.

Written primarily for the service
technician in radio and television, the
text covers point-contact and junction
transistors, transistor characteristics,
amplifiers, oscillators, radio receivers,
transistors in TV receivers and in clec-
tronic circuits, additional transistor de-
velopments, servicing transistor cir-
cuits, experiments with transistors,
and transistor amplifier design.

A hbibliography, test questions, and
transistor data tables complete the
text, making it a self-contained vol-
ume for the student and technician.
Most readers of this magazine are
familiar with Mr. Kiver's lucid style
and will find in this volume the same
clear-cut, thoroughly intelligible expo-
sition which characterizes his other
textbooks for practicing technicians.
Extensive use of line drawings, graphs,
cut-away diagrams, and photographs
has eliminated the need for elaborate
mathematical exposition.

* * *

“"FUNDAMENTALS OF NUCLEAR

ENERGY AND POWER REACTORS"
by Henry Jacobowitz. Published by

John F. Rider Publisher, Inc., New
York. 114 pages. Price $2.95, Soft
cover.

Since the day is rapidly approaching
when the electrical power in our homes
will be generated by nuclear reactors
(several pilot plant operations are al-
ready under construction by the utili-
ties), the subject matter of this book
is not as remote from our daily lives as
might be expected.

This is an up-to-the-minute, not-too-
technical discussion of the part the
“peaceful atom” can play in our future.
The author discusses the construction,
principles of operation, cost, and power
output of specific plants and covers ex-
perimental reactors which will serve
as prototypes for commercial units of
the future.

The text is lavishly illustrated with
photographs, line drawings, cut-away
views, and pictorial diagrams. Since

www americanradiohistorv. com

the treatment is largely non-mathe-
matical, the intelligent layman should
derive as much henefit from this book
as utility company personnel.

* * *

"CLASS 'D' CITIZEN RADIO 1959
CALL BOOK' compiled and published
by International Crystal Mfg. Co., Inc.,
Oklahoma City, Okla. 101 pages. Price
$1.00. Soft cover.

This is Vol. 1, No. 1 of what the
company expects to be a series of “call
books” for the “Class D" service in the
Citizens Band The material is pre-
sented in familiar “‘call book” format
by zones and, in addition, information
on Citizens Band channels, radio dis-
tricts. hanging coax antennas, message
codes, radio codes, and pertinent FCC
regulations has been included.

Calls are listed in numerical order
with the license holder’'s name, street
address, city, and state following.
Those now licensed in the *“Class D"
Citizens Radio Service will undoubt-
edly find this material extremely help-
ful in view of their assumed inexperi-
ence with radio procedures.

E E E

"BASIC ELECTRONIC TEST PROCE-
DURES' by Rufus P. Turner. Published
by Rinehart & Co., Inc., New York. 316
pages. Price $6.50.

The sub-title of this volume aptly
describes its content — *“a practical
handbook for electronic technicians.”
The novice technician, who already
knows the basics about test instru-
ments, possibly from this author's com-
panion volume “Basic Electronic Test
Instruments,” will find in the present
text step-by-step instructions on the
use of meters, scopes, bridges, distor-
tion checkers, and many other instru-
ments. A large number of typical test
setups are illustrated and described,
ranging all the way from how to meas-
ure line voltage with a meter to in-
dustrial measurements.

Readers of this magazine are famil-
iar with the author’s clear, direct pres-
entation. As a further aid to students
each chapter is followed by a complete
summary and a large number of re-
view questions and exercises. The text
should be of great value to all who use
basic electronic test instruments pro-
fessionally, as a hobby, or those who
want to learn to use these instruments
properly and profitably.

* * *

"SCIENCE STUDY SERIES" published
by Doubleday & Company, Inc., Garden
City, N. Y. Five volumes. 95 cents
each. Paper bound.

This new and basic series of “hand-
books” represents a unique and dra-

ELECTRONICS WORLD
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matic approach to the teaching and
study of physics. Born as the result of
a conference of scientists and educa-
tors meeting at MIT, this series is un-
der the aegis of the Physical Science
Study Committee of Educational Serv-
ices, Inc. and published by Doubleday-
Anchior Books and Wesleyan Univer-
sity working cooperatively.

Each volume is written by an au-
thority in the field who is also endowed
with that rare gift of enthusiasm for
his subject plus an ability to transmit
both his knowledge and his enthusiasm.

There are currently five volumes in
the series—"The Neutron Story’” by
Donald J. Hughes, a senior physicist at
the Brookhaven National Laboratory;
“Magnets” by Francis Bitter, professor
of physics and associate dean of the
School of Science at MIT; “Soap Bub-
bles” by C. V. Boys, (Sir Charles—
1855-1944) ; “Echoes of Bats and Men”
by Donald R. Griffin, professor of
zoology at Harvard University; and
“How Old Is the Earth?” by Patrick
M. Hurley, specialist in the history of
the earth at MIT. The volumes are
numbered 1 through 5 in the order
listed.

It would be difficult to find a more
worthwhile venture in the paperback
publishing field than this series of
books—the information is authorita-
tive, vital, and interestingly presented.
Illustrative material has been used un-
stintingly and math sparingly—making
these volumes basic enough for the be-
ginner hut authoritative enough for the

serious student of the subject. All
concerned with this project are to be
congratulated on their foresight and
public-spirited interest in the dissem-
ination of scientific knowledge.

* * *
"RADIOTELEPHONE LICENSE MAN-
UAL" by Woodrow Smith. Published
by Editors und Engineers, Ltd., Sum-
merland, Calif. Price $5.00. Second
Edition.

This manual is designed as an aid
to those preparing for FCC license ex-
aminations covering basic radiotele-
phone and advanced radiotelephone
tickets. It doesn't supplant standard
texts on theory but does indicate the
scope of the examinations and the
areas on which the prospective licensee
should concentrate his study efforts.

The text is divided into four chap-
ters and an appendix. The chapters
coincide with the “Elements” in the
FCC exam and cover basic law, basic
operating practice, basic radiotele-
phone, and advanced radiotelephone.
The appendix includes useful formu-
las, radio mathematics and calcula-
tions, plus logarithm and decibel tables.

The material is presented in ques-
tion and answer form for succinctness
and to give the student a “feel” for
the actual examination. The answers
are brief and explanatory material is
accurate but concise. For further ex-
position on any particular point, the
student should consult standard engi-
neering texts. Diagrams of -circuits
called for have been included. 30—

! MONLE HANO EQUWMENT

2 PIECE MODEL FMTR 30-50 MC ED. 7
FM MOBILE TRANS. & REC.—6 VOLTS

Unit complete with Peak Modulation control head.

mike. antenna. cables & Crys! ®round to your
1 . dified for 20F3 310 95

CWIRRION . e e g
PEL FMTR—12V. opcration.......... $149.95

MODEL 2210 152-162 MC FM MOBILE
TRANSMITTER & REGEIVER—6 VOLTS

n accordance with latest FCC Reg.

eMmessiiig, Complete wilh anténna. cables.

control head. m & crystals ground 1o your spe-

clfic frequency. Krisfr for |mmediate 3139 50
Innullallnn Speclatly nrlced ........ .

EL 221012V, oporation. .. ... .. ... $162.50

MODEL 2365 FM MOBILE TRANS. & REC.

Al -hove covering 25-40 or 30-50 MC.
Modified for 20F3 emission. . 31 1 9 50
MODIL 2385—12V. operation. , ... ......, 5149.50

MOTOROLA TRANSGEIVER
Model FMTRU 80D (A) DSPI3

Strip conatruction, m W. power oulput. Permakay

Bl xS, " k8"
Srand New. ......

llller. hatrow-band., >
Freq. lﬁﬂ-lgdnﬁc Cnmplel:7 \= rl’l‘l:“!:‘I nl‘v’l‘::‘ r‘._::!;;;(n]ll:':
checked-out, excelle
condition . ... .. L, .., 9'50
For 12 V. operation. .. ............, ... $239.50
= SPECIAL!
-~ UNIVERSAL 6/12 VOLY
. il. VIBRATOR POWER SUPPLY
| K WIRED, mia, aN
o k" mil

1) menura-

Include 239, deposit with order—balance COD. 30¢
h.ndlmu ch-r:e on abl order-.‘uador $5.00. All
our

U PLATT ELECTRONICS CORP.

1 20 MURRAY ST., NEW YORK 7, N. Y.
[ ] Telephone: COrtlandt 7-2575

B "
.= 4 Rating 300 100 .
o 3 V Ideal for all I pes of mobile I
~ applications. Cxauu
~ L

[N N §F N N N N B N N N N N N §N W

ARR-2 UHF

RECEIVER

R-4/ARR-2 Wecelver
in  tunable over the
range, of
me. Uses
£ 11 miniature tubes,
ln axcellent cnndulon
mplete with TU
NG MOTOR amd Al l.
TUBES.
ONLY

RM-52 REMOTE CONTROL
FOR PHONE PATCHERS
Alko can be uked with RM-5{} an separaic pitone sys.
tem; direct control for radio euulg ment. Provides
bias for misc. & Sldetone hemtset. Hlxh or si 95
low impedance. THIN 15 BRAND NEW! .

EE-8 FIELD PHONES
The stamtard minal corp. lield telebhone requires
2 flashlight celln for operfition oveT mMuny miles.
Good checked nut condition,
ONLY $7.93 Each

FM TRANSMITTER-RECEIVER

AI'N-1 Transceiver ldesl [or conversion to citizens
bancd. Has a frequency range of 420-460 mc.

plete with 14 wbes n excellent cond!.

tion. ONLY

$13.00 Per Pair

BC-728 MARINE RECEIVER
2.6 Me. AM. Self-contained 12 V. or portahle power
suphly AND speaker! May he pre- lllnM tn lny fnur
(requencies thru xlmple

CODE PRACTICE SET TG-3

Ideat fir Novice train-
ing. Thix u

add of
assenmbly.  In guod, used condition.
Ton Hargatn at

FILTER CHOKE
0 henries @ 500 _MA DC. H7 ohms DC r:—ulstlnm
12,500 RMS Volt Test. Size: D" hign x Uig" lomg
X HI/;; wide. MfE. for Collins Radlo hy Chicasto
Transformer! Brand new & Individually Boxed! Orig.
cosl $50.30. Our special to you Kw boys.

RGE/U COAX CA.L! NEW! 50 ft. sz 95

Connectors @ ena end. Limited guant.

:L‘-SO Cobln coNNtcToll—*hln ng new. Ea. 29¢
or $

WILLARD WET CELL BATTERY
Thix in the standard Willard 2%—2 dry charged. Made
1o it many portalles usink rechargeable wet sz 95
batterlva. 2 VoIt 25 .. Only L]

THE STEAL OF A LIFETIME
BC-442-A or RE-2/ARC-3 Antenna switching unjts.
Contain double pole doutle throw Antenna change
over relay. thermocouplte, RF Meter, and |0mmf H000
voll  vacuum capacitor. Complele unit SI 50
excellent conditlon .., . .......... ()M Y

JUNED EXC, SJ 9!

IEI'II(th

Amp

T=17 CARBON MICROPHONES,
BRAND NEW, HOXFD

caxe and earphone With

hullt in standard tele.

Kraph  Key, Two or

More ity mny e used

together for CW train.

ing or for communica-

tions purinees over several miles.
Brand New,

Se 2

T AT POSETIET T X 1)
COILED MIKE OR TELEPHONE CORD

Off-Leat apecial! Hu seven eolir coded mmlm:tors

Bullt-in 10 pre. chan-

a eu-:h end with spad

5 f—yet

phone eord.

;hlucom manufacture (1950), Ench
Vet biiving three for onts

e Juk® on eich. I-xu-nds over
18 no larger In diam. than standard tele-
eOprene cove

20-27.8 Mc. FM
neln. New or Signal Corpe overhauled.
orig.

BC-603 RECEIVER -

. Operates from 12 V. dynamotor.

Signal Corps carton. Only

83{ BARGAINS BOX!
Control Boxes as follows: all 93¢ ea :h
C-353/ ARR-2 C-116/ARR-2
g-l'.'ﬂﬂl.‘:‘h%-' l‘nr slngle recewver.
3/ ter model than C-24,
MT6] ./,\R(»; Trlbll‘ Heceher' Racks.

W
MT-71 /ARC-‘i
BRAND NEW

-2/ARR-2

95¢c ecach
liual Transmitter Racks.
95e ench

'I’G 10 CODE PRACTICE SET
Leamn Lo copy cide. UF improve your speed with Lhis
unit. l-nr In'dlvlduntn and e-pecl.-l nne for Hehools
Tom
ed p-per tapes Lo re| ro-

duce via an audible means the morse code.
5 words per minute to 25

01 umur
110 volt 80 cycle using ink

keyer may be sct from
words per minute. Use of a key Instead of tapes
for classroom work e-pecull good dne to 10 watt
amplifer nllowlnz man. phones to be
conn These are N‘!W lN OlllGlNAI. sls 95
HOXES for only

TG+-10 In used excellent condition only. ..

G()MPLFTE SET OF

-$14.98

Carrylng
-$18.98

November, 1959

POWER SUPPLY SPECIALS BOTH
MOBILE AND FIXED
DM-35-1) Mitey Mite dynamotor. 12VDC input will
give you 825 @ 225 ma. in an extremely ~mall
Will fit the glove compartment of s-' 95
almost any auto. BRANL NEW. « ONLY

PE-100

Originally vuilt for 18~
Banel mountink. Unit has
pancl and 6 volt dyna.
motor on chassis.
motor  outputs  &re
YDC @ 60 mua. Continu-
ous or better [ntermiltent. Complete hltered and
fused with pilot light indicator on panel.
BRAND NEW

CIA-20330

This 1s_the steat uf the cen-

Famous ART-1:1 AM, CW, M

mitter tunes the band from 2-18.1 mc. Quic
matic tuning to
munually tuned. Has extremel;
contained modulator uses PP
final up to HI%
formance w
COMPI.E
Enrw et comsfiilon

TERMS:

Telen.

All items subject
$3.00. Ord

www americanradiohistorv.com

or rall

100 W. COLLINS AUTOTUNE TRANSMITTER
. 11 channel Trnn.-
k auto-
any of 11 preset frequencies or
accurate VFO. Self
11 w muodulate 813
class "'B."" Will give top per-
&2 wT;T“ t.hclnL carbon or magnetic mike.
E ALL TUBES.
ONLY 3"95

SEND Fol NEW FREE .QIGAIN LOADED
INTRODUCTORY FL
lrl-thlle Lon An-

w0 . Minimum order
ers over 20 Ibs. shILDed via moun' truck
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NOWw!

Step ahead faster

as an
INDUSTRIAL
ELECTRONICS
TECHNICIAN

Turn your experience into

a big, new better-paying career!

Duy by day industrial plants are adding more
electronic devices—for sorting., counting,
checking almost any control job you ecan
name. Cash in on industry’s great need for
men who can keep these devices in top work-
ing order. Muke more money. feel more secure,
doing work that is second nature to you. With
what you already know about electronics you
have a long head start in a field just begin-
ning to boom. GET INTO IT RIGHT NOW with
the help of

PRACTICAL INDUSTRIAL
ELECTRONICS LIBRARY

No long sessions on math

or theory! These 4 prac- : ey "‘l'u"’“‘?
tical volumes show you ")\Ilen Electronics
how to keep the plant's in Wndustry
electroniec equipment

Miller®s Mainte-

i ~m al of
working . . . how to lo- Tastront: cos
cate and correct tube and tral

circuit troubles . . . how
to install, service, and
maintain even brand new
equibment without being Henney & Fahne-
stumped by new circuits. stock’s  Electron

FREE TRIAL—EASY TERMS | v ™ '™

Markus & Zeluil's
Mandbook of in-
dustrial Electron-
ics Circuits

l McGRAW-HILL EOOK €O., Dept, ELW.11,
327 w. 41 st . €& 38

Send me the Im:hcnl tndustria) Electronics Lihrnry
for 10 doys' examination on approval. In 10 days I
will send $3.50. then $5.00 a month untll $23.50 is

[
|
1

| Bt st S o0 et S i 3

I (Print [

l Name gugvms ¢ ameopys = gms g0 cans w0 dm s gy o I

' AdDress e cBEFS @« §E 6o 0 WE B e T 8 I

l City St N ke i Bt ..Zone. .. .State :
Company . .......ovevnnan Peesaaanea o

! [

| rosition ELW-11 g
I Far price and Iurm‘ outside U. S, write

L Dhserte et Y S

EXPECTING A CHECK?
You'll get it quicker if you give
your postal delivery zone num-
ber with your address.

'TV PICTURE TUBES

At Lowest Prices

10BP4 $ 7.95 17BP4 $ 9.95 21AMP4$15.75
12LP4 8.50 17CP4  f7.00 21ATP4 15.75
14B/CP4 9.95 17GP4  17.60  21AUP4 15.75
16DP4  12.00 17HP4 1250 21EP4 13.50
16EP4 12,75 17LP4  11.50  21FP4  14.50
16GP4  14.50 17aP4 9.95 21wP4 14.00
16KP4 9.95 17TP4  17.00 21YP4  14.50
16LP4  10.95 19AP4 16,00 21ZP3 13.50
16RP4 9.95 20CPa 1350 24CPa  23.50
16WP4 1200 20HP4 14,50 24DP4  24.50
16PT4 9.95 21AP4 2210 27P4 39.95
1TAVP4 12,50 21ALP4 15.75 27RP4  39.95

1 Year Warranty
Aluminized Tubes $5.00 more than above prices.
Prices Include the return of an acceptuble simlinr tube

l under vacuum.
These tubes are manufactured from reproceased used
' Tlass bulbs. All barts and materials Inciuding the
eleciron gun are brand new.
ALL PRICES FOB CHICAGO. {LLINOIS. Deposit
requlred, when old tube ls not returned, refund-
able at time Of return. 2505 deposit required on
D shipments. Old tubes must be returned pree-
| Pald. Tubes shipped Rail Express.

WRITE FOR COMPLETE LIST.

| — PICTURE TUBE OUTLET —

” 3032 MILWAUKEE AVE,
CHICAGO 18. ILLINOIS
Dickens 2-2048

RCA’s version of manned satellite that would hover far above the earth.

Space Platforms for the Future

Both manned and unmanned communications sky stations
are now on government and on company drawing boards.

OMMUNICATIONS space stations

of the type shown above—based on
actual plans developed by engineers of
RCA’s Astro-Electronic Products Div.
—may become future ‘“orbital post
offices,” relaying messages around the
world by microwave radio. The satel-
lite would remain in fixed orbit at 22,-
000 miles altitude, with antennas
beamed at receiving and transmitting
stations on earth. A network of three
or four such stations may ultimately
link all of the world's major cities with
live television and microwave radio
communications.

Shown below is a sky station pro-
posed by Raytheon Company’s Govern-
ment Equipment Div. that would be
powered by microwave energy beamed
from the ground and then converted
into heat energy in the sateilite itself.
The company has been awarded an Air
Force study contract to spur the de-
velopment of efficient forms of power
conversion techniques. In addition to
the radar antenna, the artist's concep-
tion also shows a number of relay an-
tenna dishes that would be employed
for long-range microwave communi-

cations. 30

Raytheon’s sky station would be unmanned and powered by microwave energy from earth.
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Preserving & Cooking Food
(Continued from page 40)

Surprisingly enough, tie technician
called to service a microwave oven will
not be confronted by an immensely
complex device. The only essential test
equipment is a voltohmmeter such as
any radio and TV technician already
owns. The service manual of the Ray-
theon “Mark III” unit shows a series
of troubleshooting steps which will ap-
pear really easy to anyone accustomed
to following TV service procedures.
Most troubles are either magnetron
failures, which can be determined by
d.c. current or 60-cps voltage measure-
ments, as indicated by the monitoring
points in Fig. 9, or else poor contacts.
broken leads, ete., which ohmmeter
tests will show up quickly. Probably
the most time-consuming part of serv-
icing would be the disassembly of the
power transformers and electromag-
nets because they contain.a liquid cool-
ing jacket. Fortunately, these parts
are rarely the cause of trouble.

Routine servicing includes replace-
ment of the air filters, defective or
jammed interlock repair. adjustment
or replacement of timers and burned
out indicator lights, and fuses.

Conclusion

As mentioned at the beginning of
this article, the ‘“miracles” produced
by the impact of electronics on the

New
4t edition

The book that keeps growing in
usefulness and popularity

It's here! The brond-new 4th Edition of
General Electric’'s famaus Tronsistor
Manval . .. 227 pages joam-packed with
vital informatian you need to keep
obreast of this fost-moving and fobulous
field.

You'll find 74% more information
new material on small and large signol
charocteristics, transistor radio servicing
techniques ond basic computer circuits

..oll the latest G-E tronsistor specs
and a complete, up-to-date list of reg-
istered JEDEC types.

This is the one book in the tronsistar
field you can’t afford to da without! Get
your copy from your General Electric
Tube Distributor, or by mailing the
coupon ot right.

GENERAL &3 ELECTRIC |

November, 1959

now available!

food industry wili not bhe sudden but
we can look forward to steady prog-
ress. Irradiation of food will soon nwove
out of the laboratory and will probably
first be used to meet the needs of our
Armed Forces. Like many other uses
of electronics which were pioneered by
the Services, irradiation of foods will
eventually be accepted by industry and.
while the progress will be slow, the
day will come when irradiated hread
and many other items make their ap-
pearance in our daily diet. At first
there will be competition among fro-
zen, canned, and irradiated foods. but
eventually the most economical meth-
od for each particular food will win
out. While fresh irradiated fruits
may be better than frozen or canned
ones. heer should still be served cold,
beans canned, and ice cream
irradiated ?

The effect of microwave cooking is
much easier to foretell. Since our ladies
will enjoy even greater freedom from
the “hot stove.,” they will be ahle to
relax more and therefore continue on
their merry road to “full emancipa-
tion.” There is a bright side. too. It
will take no longer to prepare a nice
roast than it takes to cook frankfurt-
ers-—so \we cah anticipate an occasion-
al improvement in our diets. OQur
technically minded readers may face a
new hazard though. They may have to
fix, not only all the other household
appliances, but "put a new tube in the
oven' from time to time.

30~

CIRCUITS
APPLICATIONS
SPECIFICATIO!

Nome

City_
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General Electric Company
Semicanducter Products Dept., Section 558119,
Electronics Pork, Syracuse, N. Y

Address.

CUT HOLES
IN 1-1/2
MINUTES

(OR LESS)

with Greenlee
Chassis Punches

Many sizes . . . quickly makesmooth,
accurate holes in metal, hard rubber, or
plastics . . . for sockets, plugs, controls,

meters, pancl lights, ctc. Easy to use,
simply turn with wrench. Write for

literature.

GREENLEE TOOL CO.
GHEE LEE

A-

1782 Columbia Avenue
Rockiord, llinois

Partial List
of Contents:

Basi¢ Semiconductor Theory

Tronsistor Construction
Techniques

Small Signal Characteristics

Large Signal Characteristics

Biasing

Auvdio Amplifiers

"“Hi-Fi’’ Circuits

Radio Receiver Circvits

Transistor Radio Servicing
Techniques

Switching Charocteristics

Bosic Camputer Circuits

Legic

Unijunction Transistor Circuits

Silicon Controlled Rectifier

Tetrode Transistors

Power Supplies

Transistor Specifications

Rectifier Specifications

P

Electric Transistor Manuol. 1 enclose $1.00. (No stomps,
pleose.)}

Rush me the new enlarged 4th Editian of the Generol I

Zone State.

- |
I
__—-———J

141
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NEW VACUUM CAPACITORS

EIMAC VC 12 MMF-32KV. .ea, $6.95
EIMAC VL 25 MMF.32KV, .ea. 7.95
EIMAC VC 50 MMF-32KV, .ca, 8.95
JENNINGS JHC-150 MMF- SOK\( . ca. 39.95
FREQUENCY METER
Vvibrating REED type. Range 57 to 63 evcles.
6 reeds, 110 V. Bakelite

RN ..910.95
BRAND NEW MOBILE DYNAMOTORS

MADE BY EICOR-SMALL SIZE
Input 12 VoIts. Output 400V. 180Ma S4 95
Cont. Duty. 250 Mil. Int. Duty
....... - $6.95

Input 12v. Output 44DV. 200ma C
POWER TRANSFORMER

Quty. 300 Mil. Int. Duty

erl, llDV SO C; Sce, J0D-D-300 V. 125 Ma.
12 voit AmPS; 12 volts @ 3 Amps:
sV @ 2 Ampl,neplnum.nt Transf. lnr 32 50

BC 342 Rec. (also for 24V. Use)
Pri. 115V. Sces. 3200 320V 150 Sz 95
Ma. sv. @ 2 kmnl @ 3 Amps.
write for qunnl(ty Prices
FILAMENT TRANSFORMERS
113v. 60 cy. Sec. 6.3V O
Amps. H-d41H/" x W.4" x D- 'uA. 83150
Prlmari 110V. 60 c¥. Sec
4 10 Amps. ins. 10,000 v s all ll:c
£ 40 788 o 10000 v Smann - $3.95
Primary 110 volts 60 cycle. s::ondar

zqu 1D Amps. 20.000 V.
able for pair of 886 tubes

WESTON 506 SQ. VU MEI’ER

Calibrated minus 20 to plus 3 and
Square casd ea. 55.95

Prim

0-100 VU. Square easé. ... .......
CHOKE~FULLY CASED
SHENEY @ 200 MB .....icuncennnns 1.9%
5 WENRY & 250 ma 225
4 HENRY 400 mil 385
12 HENRY 800 mil 895
4 HENRY B00 Wil oo b minesmnne 12.93
6 HENRY 600 Mil ... ............ 8.95
BRAND NEW OIL CONDENSERS

2MFD 400 VDC .50 | 1 MFD 0
3 MED 600 YDC .60 2 MFD 2000 VvDC 1.50
4 MFD 600 VDC .78 | 4 MFD 2000 VDC 3.30
S mFD @00 VDC .80 8 MFD 2000 YDC 4.95
6 MFD 600 YDC .85 | 8 mFO 2000 VDC 5.95
aairs sevoc ol 3 geR Ao ouc ta
10 MFD 800 VDC 1.19 [ L3
12 MFD @00 VDC 180 | 2 MED gggg yDC g:gg
Ixs (uvmwn) 20| 1mro 1500 “‘mfr:cg 33
""" p 2 MFD 2000 V. i
3 ‘o 1000 YOG -89 | 3 mpD 4000 VDG 8.95
2 mMFD 1000 VDC .85 | i prp 7500 VIC 6.95
o MED 1000 .8 MFD 7500 VDC 2.95
8 MED 1000 VDC 3.85 | -p MED Ta00 ADC 2,93
19 MED 1000 ¥DC 2.50 | § mEp 15.000 ~ 3a.50
12 MES ]900 VDE 2.95 | 42 mFD 15,000 * 350
1S MFD 1000 V 3.50 | Y aFD 25 000 ” 43.50
1 MFO 1200 VI 45 | somFD 135VAC 2.50
1 V7 yne .75 | "4 MFD 330 AC. .85
2 MFD 1500 VDC 1.30 | 16 mFD 330 AC, 1.98
4 MFO ]500 VDC 1.9% MFO 330 AC. 4.50
8 MFD 1500 VIIC 2.95

13 MFD 440 AC, 2-59
REDMOND BLOWER

llov. 60 eyec. .3 Amp. 1800 Rpm. 3" S', 95

Blower wheel—Outlet 2% Olameter. .ea. J

2 for 515.00

SIGMA S5F RELAY
16,000 ohm in dual 8,000 ohm coils SPDT
adjustable sliver contacts and armaturc tension.
Operates on 800 Microamperes or S3 95
less Ea.

Write for quantity prices

REI.AYS

Allied Relay 110 V. AC. OPST ..... sll35
Hermetically Sealed Relay t:o-I 110v Ac S‘ 50
60 cy SPOT Contacts § Amps. . ca. .

8 vt oc onuI;:u S i 0 abid il @ a  99c
12 it DPST ©

Rotay e 81,10
12 voll OPOT OC Aelay ea. SII35
SIGMA type 22RIC 8.000 ohm- Sz 49
SPOT. gmatl sealed relay L]
Se.lled Relay. SPOT. 6.000 ohm 51.85
G E Relay control. containa 8000 ohm SI Io
telay. sensitivity 2 mils 10 tor %9.28. ea

LEACH ANT. RELAY 110V. AC Sa 45
OPOT Ceramic ins . . . . ..... ...... 3

DUAL GANGED SUPERIOR POWERSTAT

Brand New—0Q-110 V. AC 60 Cy. E.lth
unit 18 aAmps (36 Amps total) 359 50

PANEL METERS

G.E.. WESTINGHOUSE. W.E.. SIMPSON. etc.
B METERS
"
1V2” METERS 100.0.100 micro Amps
R 235 | o.50 mif b¢ 353
0:100 Mi #3. R e 2y
iere 328 g-50 mii 6f . 388
N mil OC -3.95
2" METERS g:130 mit oc _3l9%
. alts AC J3es
9-50 Micrs (o-3 0-15 Volts aC .3.95
scale) -4.95 | 0.800 Valts OC -4.80
0-300 Mil oc. . 298 | a2’ kv O ..3.80
0-1D0 Amos OC ...2.95 | 9.3 kv pe 7.50
0-20 voits OC, 2.95 | -5’ meter Calib. to
18-36 volts OC...1.99 s0db 3.95
0-1S0 V. Ac ...:l.ti Running Time Menr,
0-3 Amps RF. .. Zzl9s 0.9.999.9 hry, unv
0.4 Amps AF. .. . . 2.9% 60 cy..... ... 9.50
MISCELLANEOUS SPECIALS

36 OHM S0 watt Globar Non:ind.Res .60¢ ea.
2 for !X .00
3-12 MMF Erle Ceramic Trimmers. ., ., ... . 2le
Murdochk Ntadnhnne:—llﬂﬂn NEW 10, ODO ohm
imped. with std, phone plu . %2.9%
Repla:lml‘ﬂ! 8" phone curd tor shmnru
Headsets . .. ... .. "
[l ouNcEa TRANS, Pri. 100 ohm,
Sec. 125.000 ohm. Ideal 1or mike 58
or Phone patch—2 for $1.00......... ea. c

CUTLER-HAMMER TOGOLE SwiTCH 29

SPDT (5T4200 4 for 51,00 ca. c
WILLARD STORAGE CELL—2v. 28 Amp nre.
€Clear piastic case 50
Shipped dry .

cea.
Write for quantity Drices on all special items
ill m!u‘handls! soldona 10 day money hack nuaranlu basis

I min. order 3. 00—28% with Qrder—F.0i8, new vore |

i I
| EAK |
I

IELECTRONICS COMPANYl
| 66 W. Broodway, New York 7, N. Y., W0-2-5439 |

| Printed Boards
(Continued from page 51)

circuit tracing. From the beginning,
set manufacturers had some awareness
that a service technician would need
some sort of aid to guide him through
the impossible labyrinth deposited on
the board. Earliest attempts involved
pictorial aids included with the service
data, like the one shown in Fig. 3,
which the technician was required to
correlate with the “blind” board. While
this approach had its shortcomings, the
use of numbered and lettered coor-
dinates running along the top. bottom,
and sides of the pictorials is note-
worthy. This is the same technique
used for pinpointing exact locations on
conventional road maps-—and the com-
parison is prophetic.

The pictorial aid is valid and still
used, but it now plays second fiddle to
identification directly on the boards
themselves. In Fig. 4 we see a portion
of the top or component side of the
RCA board that corresponds to the
pictorial aid in Fig. 3. For clarity, Fig.
4 is shown with no components
mounted. All actual wiring occurs on
the underside of the panel, but the con-
ductive paths have been faithfully
transferred to the top in ink to facili-
tate tracing. In addition. the same
numbers that identify components,
tubes. and key circuit points on the
schematic (such as Csue, Ruw, E, G, Liw
are clearly printed beside the actual
parts.

G-E does things a little differently.
Fig. 1 is the lower right-hand portion
of the board shown at the center of
the cover, with no components mount-
ed. Identification in bright yellow in-
dicates tube types (6CB6, 6BZ6). Point-
to-point circuit connections, instead of
following the twisting paths below the
board. are shown as direct, straight
lines. Ground points are indicated by

triangular symbols. Other important
connections ("B+"1) and key test
points (Roman numerals, such as

“II1") are marked to correspond with
the service data. The fainter indica-
tions in Fig. 1 are in-plant production
markings in white, to be ignored by
the technician.

The Westinghouse answer to the
problem of "reading” the board (Fig.
2) is based on another distinctive ap-
proach. All components are mounted

on one side of the board. Everything
else-—this includes actual wiring as
well as all identification—is on the

other side. The protective, insulating
overcoating on the conductive paths is
in bright green for easy tracing. All
other connections, components, and
key points are shown schematically in
yellow, nonconductive ink. Conven-
tional symbols for resistors, capacitors,
and coils are used, and actual values
are printed beside them. Actual tube
type numbers and functional pin con-
nections are marked, instead of arbi-
trary code numbers. In other words,
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“MOVIE
EMAKING

[ L

KNOW-
HOW!

That's the real difference between the aver-
age home-movie fan and the professional out
in Hollywood!

Know-how doesn't come easy. But if you're sin-
cerely interested in better movies you can start
yourself along the road with the all-new HOME
MOVIE MAKING ANNUAL.

Prepared by the Editors of POPULAR PHOTOGRAPHY,
the 1960 HOME MOVIE MAKING ANNUAL goes
on sale at your newsstond MNovember 5th and
costs only $1.00.

You'll get facts, tips and pointers from the experts
on every phaose of home-movie making. You'll
enjoy the big special book bonus—THE AMATEUR
CAMERAMAN'S HANDBOOK—bound right into the
magazine. And you won't want fo miss features
like:

e The Langvage of Color

® Special Effects for the Amateur

® How to Dramatize the Stories Around Us

® How to Make an Abstract Film

e Complete Guide to Camera Movement

» Acting for Amateurs

s Movie Music

e Directory of Equipment

e Complete Guide to Movie Exposure
PLUS . ..

. Scripting . . .

. Editing . . . Lighting . . .
position . . . Electric Eyes. ..

articles covering Sound . . . Accessories
Titling . . . Film Processing . . .
Zoom Lenses . .. Com-
and much, much more!

Siart getting the know-how that will moke you
a topflight movie-maker! Reserve the HOME
MOVIE MAKING ANNUAL of your newsstand—
or send for it today with the coupon below!
Only $1.00.

i

Ziff-Davis Publishing Company
Department Ew11g,

434 S. Wabash Avenue
Chicago 5, llinois
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! Please send me a copy of the 1960 HomE
1 Movie MAKING AnnUAL. | enclose $1.00, plus
'} 10¢ to cover mailing and handling charges.
! (Canada and foreign, $1.25 plus 10¢
: postage).
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you will not find such markings as V,
or ‘‘pin 2.” Instead you see “3CS6" or
K (cathode) or G,

On the Motorola board, partially
shown in the lower right-hand corner
of the cover, little reliance is placed
on readable symbols. Although con-
ductive paths are on both sides of the
board, the complete labyrinth of con-
nections is duplicated in brightly col-
ored ink on each side. Combinations of
four colors are used in a code based on
the EIA color coding system. With
filament, plate, ground, and other types
of connections dramatized in this way,
we have still another way of getting
across an idea of what is going on in a
circuit, simply by glancing at the board
that carries that circuit.

Most of the basic methods used for
making the printed panels directly
convey information have been covered
with the four examples chosen. Sam-
ples from other manufacturers show
variations of the techniques described.
For example, the component-and-infor-
mation side of a Philco hoard uses a
system similar to that of RCA. How-
ever, in addition to component num-
bers, many key points are designated
with such legends as “tuner,” “vertical
syne,” or “2nd detector.

The effect of the new look, whatever
its specific nature, is hard to overesti-
mate. The final decision must be left
to time, but those who make the most
optimistic predictions might turn out
to be right. Instead of being almost
impossible to service, the coded panels

or the “road-map” boards, as many
manufacturers are calling them—may
indeed turn out to be easier to work
with than conventional hand-wired
chassis.

Because component and board
mounting have been worked out anew
with the problem of accessibility in
mind, some claim it is now possible to
reach, check, and replace all or most
components without removing chassis
from their cabinets. The *“good, old”
sets were never like this.

Because so much information that,
in the past, could only be found in
separate service data is now right on
the panels, it should be possible to do
far more work than was once feasible
without so much as referring to a
schematic. Some manufacturers give
actual percentage figures on how much
can he done, either in the cabinet or
without auxiliary data, on their de-
signs. Such figures as “80%" or “90¢:"
may raise the eyebrows of the con-
servative-minded, but they appear
frequently. In any case, the general
methods have been laid down for con-
venience and speed in servicing that
were unheard of a few years ago, and
the “new look” is only beginning.

At this point, the tecimician may be-
gin to feel a little grateful that no one
has succeeded—yet—in getting all of
the necessary data inside the set to the
extent that supplementary information
can be eliminated altogether. After all,
some remaining challenge to individual
ingenuity is still appreciated. -3
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VIDEO ELECTRIC COMPANY says: DOWN WITH RISING COSTS OF
ELECTRON TUBES
OVER ONE
MILLION USED
TUBES TO
SELECT FROM

¢

actual operating
d Television

i der
: d by our supplier u?
every fube is teste
Each and ¢V and

conditiont in Rodio, FM Hi-Fi industrial Equlpmen' an
T r Ll n r + Conductance
Chassis © Intricate Testing Equipme t tor Mutual Co duct

Lite Test,

]
¥ Partial Ui + Three Hundred Popular Types:
Below i3 0

st of Ove

each FOR ANY

TUBE
$37.00

PER HUNDRED

for one (1) year any
fhciently under actual

GUARANTEE: We guarantee o replace FREE
tor any detec-

tube p srchased trom us which talls to tunction ¢
operoting conditions. Retunds will be made prompﬂy
P

tive marchondise.

or our FREE complete TUBE
ST and order blank.

SEND f
& PARTS LI

(000 USED TV SETS

r Huge W arehouse

00D
o Je ot Table

YoulC"°':;;fo°m° a7 46:00 FREE FREE

| Bonus Anfennq RCA ”Cheofer”

oy Given with Cord Given with

\ng TVs, 3818 Tl ed A A
Wwhen or“q-r. R console Is de ny Ty Set ny Tube Orde
table tence on maks of S8 . § r
Atso, Brety way exoress £0 0 cagL Ordert! of $7.00 or
TVa sent rallw Ay e WIRE ©
:;:,"‘on = More!_l

Phone HUmboldt 4-9848

‘D FREE POSTAGE

in US.A. and Territories on orders over
$5.00. 25¢ handling charge on orders under
$5.00. 25% deposit raquired on C.O.D.'s.
Please send approximate postage or freight
on Canadian and foreign orders. Subject
to prior sale.

ELECTRIC COMPANY
9-15 Sixth St., Harrison, N. J.

ENGINEERING S SENDING
rrums v B.5, DEGREE 7505 ECENINGZAZLD

Be 2 **key” man. Learn how to send and
recelve messages in International Morse
code, Commubieate with operatora around
the zlobe. Learn at home quickly throuzth
Used hy best

tunities of the

Electronic Are! IN 27 MONTHS

Studenis study engineering under accelerated pProgram
leading w B.S. defree in 27 or standird 4-yr. pro-

System.
sram lending® to B.E. degree in 38 mo. B.S. degrec (36 e "SUNey Tor Amateur or Com:
mo. h\’Mnm.. IC{mmi Pm;sicn. I\'uarcrounul flnsies Coﬂ; mercial License. Write for FREE BOOK.
prehensive training in eleCuonics. teieviainn. advance:
radio theory and design. math uclenr physics nnd elec CANDLER SYSTEM CO.. Dept. 2.M.

eox 9228. Denver 20. €oio.. U.5.A.

BEST IN HI-FI VALUES!

enginecring, Also prop courses. Low rate. o
1. approved. Entar Dec., March, June. Sept. Calalog.

INDIANA TECHNICAL COLLEGE

9119 E. Washingten Blvd., Fort Wayne 2, Indiana

Please send me frec Infoffation on B.S. ENGINEERING
DEGREE IN 27 MONTHS as checked.

g &iiironie D mebe 8 e NO All orders rushed to you
B Seroasnticat ™ *® "W watnanicar DELAY in factory-sealed cartons.
1 Civil O Electrical i(Pt:wor or Electronics) l .

D NETiTte i e wp. T U e O Chem. O Phyeice SERVICE Write for free catalog.

25-W Oxford Road
Massapequa, New York

audip';\
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to guide you

to a

successtiul future

in
ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet
tells you how you can prepare for a
dynamic career as an Electrical En-
gineer or Engineering Technician in
many exciting, growing fields:
MISSILES * RADAR °* RESEARCH
ELECTRICAL POWER * ROCKETRY
AUTOMATION * AVIONICS
SALES * DEVELOPMENT

Get all the facts about job opportu-
nities, length of study, courses
offered, degrees you can earn,
scholarships, part-time work — as
well as pictures of the Milwaukee
School of Engineering’s educational
and recreational facilities. No obli-
gation — it’s yours free.

MILWAUKEE SCHOOL OF ENGINEERING

MAIL COUPON TODAY!
MILWAUKEE SCHOOL OF ENGINEERING

[ ]

8 Dept. EW158. 1025 N. Milwavkee St

0 Milwaukee, Wisconsin ms-113

: Please send FREE ‘‘Your Career” booklet
8 P'm interested in [] Electronics [ Radio-TV

¢ [ Computers O Electrical Engineering

: [0 Mechanical Engincering :
[ ] (PLEASE PRINT) ]
[ ] [ ]
[} L]
H Name Age. H
: Address. :
1 [}
1 City. —_Zone. ... State. [
: [J I'm eligible for veterans education henefils. :
8 Discharge date.. o
B o v o o 0 e i 9 e P e e o
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Transistor Radio Circuits

Part 1. Initial installment of a series that

will analyze circuits widely used in automobile

and portable receivers covers the rf. amplifier.

EpiTor's NoTE: This material on tran-
sistor cirewits, appcaring here and in sub-
scquent issues, i8 heing reproduced with
the kind perwiission of the Delco Radio
Division of Gieneral Motors Corporation.
Althouah originally prepared and dis-
tributed tn those servicing Deleo anto
radio receiners. much of the information
is also applicahle to other tupes of tran-
gigtorized radios and we believe it worth-
while to present this wmaterial to our
renders.

RANSISTORS emploved in automo-
bile radio receivers are generally
divided into two major groups—low-
power junction transistors and high-
power junction tyvpes. Low-power
transistors of the n-p-n and p-n-p va-
riety are useful in the following ap-
plications: r.f. and i.f. amplifiers, oscil-

lators, mixers, detectors. audio pre-
amps, ag.c. amplifiers, and trigger
stages. High-power transistors. re-

ferred to as ‘“power transistors.” are
usually of the p-n-p type and are to be
found in such circuits as: single-ended
class A audio output stages, push-pull
class AB audio output stages, and
square-wave oscillator circuits utiliz-
ing transistors in place of the vibrator.

R. F. Stage

Fig. 1 shows a typical transistorized
rf. stage. The purpose of this stage
is to amplify the small signal voltages
received at the antenna and to dis-
criminate between wanted signals and
unwanted ones (images). The amount
of selectivity obtained depends pri-
marily upon the “Q” of the tuned
circuits used and the signal amplifica-
tion is primarily dependent upon the
transistor and how it is operated.

The transistor is a 2N150 low-power
unit of the n-p-n variety. connected in
a common-emitter configuration. This
means that the emitter element is com-
mon to both the input and output cir-
cuits. In the input circuit the untuned
tickler winding, L., inductively couples
the signal from the parallel-tuned an-

Fig. 1. This “n-pn”
uses a common-emitter

rf. amplifier
configuration.

CO;_E EAR COP{NECTI_O_N_“ N
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tenna circuit. L,-C,, to the transistor
base. A step-down ratio between L, and
L. is used to match the high impedance
of the antenna circuit to the low im-
pedance of the transistor input.

“Forward bias” voltage is obtained
for the transistor by a voltage divider
network in the base circuit, consisting
of a 3900-ohm and a 5600-ohm resistor
connected in series across a 6.5-volt
line. The voltage at the base connection
between these two resistors is approxi-
mately 2.5 volts, derived from simple
bleeder current through the resistors
and a small amount of base current
which flows.

A positive voltage on the base of an
n-p-n transistor atiracts electrons from
the emitter and causes collector cur-
rent to flow. Since both the collector
current and a small base current must
return through the emitter circuit, a
voltage drop is produced across the
2700-ohm emitter resistor. In vacuum-
tube circuits, a similar resistor in the
cathode circuit is commonly known as
a “self-hiasing resistor.” Here, the volt-
age drop across the resistor reduces
the forward hias bhetween bhase and
emitter. In transistor circuits, the
emitter resistor is more comimonly re-
ferred to as a ‘stabilizing resistor”
since it tends to control eollector cur-
rent due to its influence on emitter
voltage. Although the emitter is posi-
tive with respect to ground, it is nega-
tive with respect to the bhase and a
.4-volt forward bias exists on the input
diode. However, this bias is further re-
duced on strong stations by the a.g.c.
voltage which is coupled to the emitter.
As the ag.c. line swings positive, the
emitter voltage increases and reduces
the gain of the stage- sometimes to
the point of completely cutting off col-
lector current and allowing the signal
to pass through only by inter-electrode
capacitance within the transistor. This
is true on very strong signals at which
time it is desirable to keep the sensi-
tivity of the receiver at a low level.

The collector is biased in the ‘re-
verse direction” by a positive 5 volts
and collector current variations are
introduced through the rf. coil L, and
the collector resistors. Powdered iron
cores tune L. and L, through the same
frequency range by their physical con-
nection to a common core bar. The
tuned parallel-resonant collector tank
circuit allows the 2N150 to “see” a high
output impedance and the RC signal-
coupling network R: and C. lets the
input of the following stage see the
proper low impedance.

(To be continued)

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

fan | Mon | Tic | Wod | The | Frifll Sai |

W I
CALENDAR 33

of EVENTS JE3
Ml e o . i -

OCTOBER 29-30
Fifth Annual Electron Devices Meeting.
Sponsored by Professional Group on
Electron Devices, IRE. Shoreham Hotel,
Washington, D. C. Dr. John A, Horn-
beck, Bell Labs, Murray Hill, N. J., tech-
nical program chairman.

NOVEMBER 3-5
Mid-America Electronics Conference,
Sponsored by Kansas City Section of
IRE. Municipal Auditorium, Kansas City.
Program details available from MAECON,
5109 Cherry St., Kansas City 10, Mo.

NOVEMBER 4.6
National Automatic Control Conference.
Sponsored by PGAC, PGIE, Dallas Sec-
tion ISA, and AIEE. Sheraton-Dallas Ho-
tel, Dallas, Tex. Program information
available from George Axelby, Westing-
house, Box 746, Friendship Airport Sta-
tion, Baltimore, Md.

NOVEMBER 5-4
Eighth Annual Instrumentation Confer-
ence. Sponsored by School of Engineer-
ing, Louisiana Polytechnic Institute, Rus-
ton, La. Papers and exhibits. Contact
Institute for program.

NOYEMBER 9-11
Radio Fall Meeting. Sponsored by IRE

and EIA. Syracuse Hotel, Syracuse,
N. Y. Virgil M. Graham, %, EIA. 11 W,
42nd St., N. Y. C., program chairman.

Fourth Instrumentation Conference. Spon-
sored by PG of IRE. Atlanta, Georgia.
Details from W. B, Jones, Jr., Georgia
Tech, Atianta 13, Ga.

NOVEMBER 10-12
Tweltth Annual Conference on Electrical
Techniques in Medicine and Biology.
Sponsored by AIEE, ISA, and PGME of
IRE. Sheraton Hotel, Philadelphia, Pa.
Dr. L. E. Flory, RCA Labs, Princeton,
N. J., for program details.

NOVEMBER 11-13

Sixteenth National Meeting. Sponsored
by Operations Research Society of Amer-
ica. Huntington-Sheraton Hotel, Pasa-
dena, Calif. Technical sessions and pan-
el meetings. Contact Sidney |. Firstman,
% The Rand Corporation, 1700 Main
St. Santa Monica, Calif., for program
information,

NOVEMBER 16-19

Conference on Magnetism and Magnetic
Materials. Sponsored by IRE, AIEE,
APS, AIM, and ONR. Sheraton-Cadillac
Hotel, Detroit, Mich. Program informa-
tion from J. E. Goldman, Scientific Lab.,
Fcudh Motor Co., Box 2053, Dearborn,
Mich.

NOVEMBER 17-19
1959 NEREM Meeting. Sponsored by
Region | of [RE. Boston Commonwealth
Armory, Boston, Mass. Program infor-
mation from Dr. Gardner A. Norton, %
Avco, Lawrence, Mass.

I -~ |
FOR 11 METER OPERATION
THE

CITIZEN BAND ANTENNAS

the Citizens Mobile
' Model CM R

- —
ST

Chrome plated and stainless steel telescoping whip
extends to 73" and down to only 23" for €Asy gurag-
ing. Weatherproof, polyethylene enclosed, high »ffi.
| ciency base loading ¢oil includes exclusive Hy. 1
“L” ‘matching network for perfect 50 ohm ma
Complete with universal swivel body mount, only v.e
hole to drill for easy mounting.

Model CC-12 Coaxial Kit for mobile ...cummennee... $2.95
|

Other = ‘I'?ﬂ‘ﬂ Citizen Band Antennas

Citizena Whip, Model CW
Citizens Dipole, Model CD ... v 12,95
Citizens Ground Plane, Model CGP ... 16.95
Heavy Duty Ground Plane, Model GP-
Citizens DBeam, Model 113.-G

SEE YOUR NEAREST DISTRIBUTOR
OR WRITE FOR FREE BROCHURE

< hugain,

1135 NO. 22ND O

antenna
products

LINCOLN NEBRASKA

ADDITIONAL
1959

AMAZING BARGAINS

7/e«s ADDITIONAL 1959 TV Volume

LARGE MANUAL COVERS NEWEST 1959 TV SETS
EARLIER TV VOLUMES STILL SOLD AT ONLY $3

Supreme TV manuals supply all needed
service material on every TV set of every

of all makes. The new ADDITIONAL 1959 TV manusl in-
cludes material almost to the minute, Each giant manusl
has 192 pages of service data and repalr hints, factory
changes, double-size circuits. Special price, each only. .

Television

;,...':." [l pigishonn

These {wo 1959 TV volumes cover practieally all pets

3

Supreme twin 1959 TV manuals are the
scoop of the year. Cover all sets of all im-
portant makes. New ApDITIONAL 1959 TV
volume gives you the very latest material.
Your price for this mammoth manual is
only $3, Supreme super values defy compe-
tition. Most prior-year manuals (at only $3)
have n whole year of service material. Each
volume covers different material. from 1948
to very latest sets. Include circuits, wave-
forms, alignment, voltage charts. service
hints, changes., and double-page diagrams.
Practically tell you how to make every

—— —.'_\
. |
§a et

Zarir

TELEVISION SERVICING COURSE
Let this new course help you In TV servicing.
Amazing bargaln. complete, only $3, full price for
__"-,~ all lessons. Glant in size, mammoth in scope,
topics just like a $200.00 correspondence course.
PRNCRA Lessons on_picture faults, cireuits. adjustments,

repair. More pages, more
diagrams. more service
data per dollar of cost.
To get the hest for less,
get Supreme manuals.

important manufacturer. Here is helpful,
practical, factory-prepared data. It will
really make TV servicing and adjustment
easy for you. Join 167,000 servicemen who
use, benefit, and save with SUPREME
service manuals. In these volumes you get
correct factory-checked circuits, alignment
procedure. printed boards views, service
hints, recommended changes, wave-forms,
voltages. easy-to-use giant-size diagrams.

BEST AT LOWEST COST

Here is your TV service material to help
you do expert work double-quick; and
priced at only $3 per annual volume. Be
ready to repair any model by carrying in
your car all 14 TV volumes listed in cou-
pon below. Or try one of the new 1959 TV
manuals to see what an amazing bargain
you get for only $3, Send no-risk coupon.

short-cuts, ml”,, alignnl;ent facts, hints, § CeSEEEZEEEEEEEEEEEEEEEEEREEEEmEEEns .............................................------E
2 antenna problems, trouble-shooting, test H
- -‘L equipment, picture analysis. Special, only NO'RISK TRIAL ORDER COUPON i
Radio Voiumes . H
RADIO DIAGRAMS SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, 1LL. =
Swpreme 15 your best source for all 0 1959 Po Rush today TV uals checked [X] below and I
pular RADIO 8 0day man n
needed RADIO diagrams and service dats = 5 1gxg ‘ ,J Diagram Manuals = Radio manuals at left. Satisfaction guaranteed. &
7 Miidad Covers everything from the most recent 1959 T 0 1957 at only S 50 H
e - iy - Sk ::“'tlll)"’.:a.D':;':;;nzt‘?g:‘:me:;;nzzze :‘l:::: 101956 ]euh. Y 230 O ¥ew Additionsl 1959 Television Manual, only $3. :
19549 FM, and portables. Sensational valics. Only ] 1955 Radle Manual. only $2 | QEarly 1959 Television Manual. $3. 0 1958 Tv, $3.
) :fzr:wla:‘;:m;c;::‘ﬂf:i l-i;lm manual has 0 1954 These annual | L Additional 1957 Tv, $3, ) Early 1957 TV, $3.
. needed align 0 1953 | 0 1956 TV Manual, $3. (] Additional 1958 TV, $3.
RA DG ment facts. printed bosrds. Joliage values, 0 1952 ",:ﬂ:f"y'::'i',':;' |O Early 1955, 3, O 1954 TV, 33. 1983 TV, $3. §
. trimmers. dlal stringing, and helpfui hints. 2 (1951 g
IMAGRAMS Volumes are large In size, 81311 lnches. & .,5.,5 ‘-t Gl OO LR s LT FITOUBEES
; about 180 pages. See coupon at right for 0 1948 each. ... 01948 TV, $3, () 1957-58 RCA TV Manual, $1. H
sl Spoiesi ool & complete list of these radio manuals, —3» O 1948 THIS GROUP O New Television Servicing Course, complete. , . .$3. E
= :, F 0 1947 ’ ONLY | O1I am encloaing $... ..,.. Send postpaid. H
q P l /-I L] 8 :::'zi s I O Send C.0.D. I am enclosing $..... deposit. E
YHH D Ye ., Fi g o HER 1 2 :
Lupreme L ublications ey 2 S
i el . [ 1926.1938 Manual, $2.50
"“Jh! by {” I'F'H'!I"E FIZII'I'# Jﬂ!ﬁ"rs O Radio and TVMululndu,?SclAddreu: D I ;
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BC-659 PE-120
$16.95 $7.95
RE-NEW RE-NEW

BC-659 FM RECEIVER-TRANS-
MITTER—27 ltéha!).l MC FM.: 5
watt.; Crystal Control on Twa Pre-Set Chan.
nels; with Tubes and Speaker—Re-New SIG 95
PE.120 POWER SUPPLY for BC-659 or BC-620; wtth
Vibrator for |2 Volt operation—Re-New. $
BA 4| BIAS BATTERY F/BC-659-620. NEw: 3
AN-29 Teleseonlng ANTENNA F/BC-G59. New: 2.05

FY-250 SHOCK MOUNT'G F/BC-659-PE- 120—4: 4.95
SCHEMATICS F/BC-659-PE-§20 w/voltage &
Resistance: 2.00
BC-603 BC-683
$14.95 $24.95
RE-NEW RE-NEW

BC-603 Fv RECEIVER—
20 to 27.9 MC... . Re-New: $1495
BC 583 FM RECEIVEH—?? to
9.1 »—Re-N: $24.95
nc 604 FM TRNSMTR—zO ]
£ 7.95

27.9 MC. 5—Re-N:
BC-684 Fl\l TﬂANSM!TTER—
27-30.0 MC.. .. ...,

879
FT-237 MOUNTING for Ree..Trans, .. Re-New: & 7
FT.346 MOUNTING for Recelver gniy..Re-New: £ 4.
A tiq

5 a.

DM-34 DYN. 12V.1/BC-603-683— U : §7.05m|
DM-35 0YN. 12V.1/BC-604.684—U : $6.95

— AC POWER SUPPLY

F/BC.603.683 — Qutput; 220

VDC 80MA & 24VAC 2Amps,

Tube Rectification: mounts oh

— @ rear Plug of BC-603-683. Can
J be adapted to other Re:elvers

. 2 KIT: $10.00—wIRED: $14.95

RECEIVERS:

BC-733 Localizer Rec.—i08.3 to 110.3 MC Used:% 4.95

wowoe
[=1- a1

R-23/BC-453 Rec.—190 to 550 KC Used: 14.45
R-4/ARR-2 Rec.—540-830 I(C; 230.258 MC.R- N: 8.85
BC-1206 Beacon Recelver—200 to 400 KC.Re-N 9.95
BC-652 Recelver—2 to 6 MC—Less Dyn. . Used: 19.95

BC-342 Receiver—I.5 to 18 MC For AC 0. Used: 69,50
BC-312 Recelver—I1.5 to 18 MC Less Dyn. Used
BC-344 Rec.—150 to 1500 KC—For AC an. Used

PULSE ANALYZER And OSCILLOSCIPE

IP-148/APA-11A RADAR PULSE
ANALYZER with repetltion Frea. of
200 t0 6000 CPS with elther a nega-
tive or positive Pulsed sianal. Has
callbrated dials for pulse width &
rate, Used with APR-I, APR.4,
and other receivers. Also can be used
as_an oselilescope. Complete with
1/32JP2 Cathode Ray Tube. 6/12AT7,
2/6AG7, 2/6AG5. 2/2X2. & 1/5R4
Tubes. Voltage required: 115 v 400
cyele & 24 Volts. USED: $10.95

COLLINS ART-13 TRANS. — $49.50
2 70 18.1 MC—100 WATT—PHONE, CW, MCW

The mast doslred Set on the surplus market—Easily
converted 1o 10 Meters (See Surplus Conversion Manual
No. 2—%2.50). Automatle Tuning for selection of ||
Channels in the Frea. Range. Tuue Line-Un: /837,
17813, 271625, 1/128)7, 2/6VS, 2/804,  2/128L7.
1/128A7. AC Power Supply reaulrements: 28 VDC/I0
A. 400 VDC/225 MA & 250 VDC/250 MA. Size:
23% x 18 x 1195 Wt.: 70 lbs. Price, USED: $49.50
Prics—Same as above—excent. Less Tubes 30.00
DY-12/ART-13 24 V. Dyn. w/Fliter & Relnys—U 12.95

ALL BAND RECEIVER

NAVY ARB/CRV 46151—190 to
9050 «C—Four Band, & Tube
Suderhet—Local & remote tuning
and band ehange: Hluminated dial.
sharp & broad tuning: AVC. CW,
provisions for operation of DU.I|
Loop. Complele with Tuhes:
\'./’Ilzsl)”' 1/12A6. 4/128F7. & 24
aft Dynamator. Slze
8x 7 x 16" U'ed:sla'gs
ABOVE—Converted to 12 Valt.
with Dynamotor (No electrie
band thange) $24.95
Conversion for (15 V 60 cyeie with
Spin Olal, Phone Jack, Cw,
Volume Control. On & Off Switeh (All on front nanel)
—KIT of Parts with Instructions, $10.00
Conversion—as Above—for 12 Volt DC—KIT of

Parts, with Dynamotor 10.00
Remate Control Box: $2. 00— Remote Control Shatt:  1.50
Remate Control Head 2.00
Tuning Knob for large splined shaft. 1.0
T-Shart Adapter for remote and Jocal tuning 1.50
PLUGS only—for Receiver or Contrel Box .Each: 1.0

KEYERS, TELEPHONES, HEADSETS, MICS.
TS-9 Handset Used: 22 95 —New: § 3.95

TS-13 Handset. w/PL-55 & PL-68 U $2.95—N: 3.05
T-7 Microphone Used: 33.95—New 6.95
CM-1-8C Hand Carben Mic. —Mublle tyne. New 6.95
EE-8 Fleid Telephnnes. Used: 512 05— Recond. : 16.85
BD-7| Switehboard—6 Line U: $14.95=—New: 2495
BD-72 Switchboard—12 Line. .  U: £24.95—New: 34.95
RM-29 Control Unit... .New: $6.95—W /Handset 8.95

RM.52 Control Unlt (Patch Found.) U:$1.95—N.: 295
H-16/U Headset—8000 ohm. U: $1.95—New
HS.33 Meadset—300 ohm U: £4,05-New:
J-45 Tel. Key—with eord and plug. New: 1.50

SEND FOR FREE CATALOG!

Address Dept. RN & Ajl Prices F.0.B.. Lima. Ohlo
Minimum Order $5.00. & 25% Debosit on ali C.0.D

FAIR RADIO SALES

132 SOUTH MAIN ST. ¢ LIMA, OHIO
146

Manvfacturers’

NN Literature

“THYRATRONS ARE DIFFERENT"

CBS Electronics, Parker Street.
Newburyport, Mass., has a new tech-
nical bulletin entitled, “Thyratrons Are
Different,” written by Bud Tomer.
Known as PA-223, the bulletin is avail-
able from the company’s advertising
service at the above address.

Author Tomer explains the mecha-
nism of ionization, describes the ‘“cri-
tical characteristic” curve, and dis-
cusses the effects of temperature on
ionization time and tube life.

Installation precautions are also
given.

PARTS SELECTOR CATALOGUE

Ram Electronics Sales Company,
600 Industrial Avenue, Paramus. N. J..
has issued a new 36-page catalogue of
electronic component service replace-
ments and technical information for
the electronic technician. This hro-
chure is available without charge hy
writing direct to the company.

The new two-color, illustrated parts
selector guide features the latest in
up-to-date listings of the firm’s com-
ponents. 1t includes details on i.f. coils,
power and audio transformers, filter
chokes, as well as a great deal of tech-
nical information and “service hints”
that are extremely useful to the elec-
tronics technician.

AUTOMATION AGE "'SPOOF"

Audio Devices. Inc.. 444 Madison
Avenue, New York 22, N. Y., has
acknowledged the age of automation
with a collection of cartoons illustrat-
ing the effect of electronics on life to-
day.

Particularly appropriate for those
involved in the computer and telem-
etry fields. the booklet may be ob-
tained at no charge by writing to the
firm.

Reprinted from leading periodicals,
the booklet is tersely entitled. “A
Study of the Unique Influence of
Space-Automation Technologv on the
Present-Day Environment with Spe-
cial Attention to its Implications for
the Behavioral Sciences.”

AUTO RADIO COIL GUIDE

J. W. Miller Co., 5917 South Main
Street, Los Angeles 3, California, is
offering a complete 20-page auto radio
coil guide which lists every auto radio
coil in use and quickly identifies each
item for replacement.

Available through the firm's distrib-
utors or by writing to the company,
this catalogue (No. 260) provides the
technician with a cross-reference of
1000 part numbers from 45 manufac-
turers to the company’'s equivalents.

www americanradiohistorv. com

RADIO ELECTRONIC

SURPLUS

? SILICON RECTIFIERS

IN1454  25amp. 100 volts  $3.00
IN1455 25 amp. 200 volts  $3.50
IN1456 25 amp. 300 volts  $4.00
INI1457 25 amp. 400 volts  $4.50
1N1451 5 amp. 200 voits  $1.25
1N1452 5 amp. 300 volts ~ $1.50
IN1447 750 amp. 200 volts 75
IN1448 750 amp. 300 voits .85

BC6O3I FM RECEIVER
20.-27.9 me. Equipped with 10 push
buttons for selecting chonnels. Cont.
varioble tuning gver the entire range.
Unit complete with tubes, built-in loud
speaker, squelch circuit, heed phone
jocks, schematic diogram on bottom of
cose. Approx. welghl 34 Ibs.

Used Good. ... r wes g SVA9IS
like New.... .$12.93
DMm-34 Dynamotor 12 or ?A-voll DC . ..em:h $3.95
BC-804 Transmitter;20.-27.9 mc

W.sss . . $4.95
Crystals (set of B0} for BCH04 hansmmer 20 lo 27.9 mc
Price. ... $5.00 per set
Manual with schematic for BCbO'! BC604.

$1.00 eoch

Dm35 DYNAMOTOR‘ 12 Vot inpul output 625V, .225A
Used with BC-60 9.95
12V Eicor Dynumolov OulnuMAOV 200A.NEW $7 .93

PE120 POWER SUPPLY
6, 12 or 24-volt {specify voitage).

Used with BC459 and 620..... - $6.95 eoch

TEST SCOPE—SYNCHROSCOPE—
PULSE ANALYZER

ID-59 /APA-11. Lote production.
Modulor subossembly construc-
tion. Video amplifier is flat 1o 4
mec. 38P1 presentotion. Test-scope
sowtooth 25-20,000 cy, Hos all
normal tesi-scope controls. As
synchroscope ond pulse onolyzer,
accepts positive or negotive puls-
e, Video deloy circuit permits leading edge of pulse
10 be seen. Callbrated-dial horizontal shift meosures
pulse durctions from 0.5 to 100 microseconds. Sine-
wove-oscillotor calibrator meosures recurrence rates
fram 200 10 6000 pps occurate within 0.4%. Built-in
power supply requires 115v, 400 cy, 196 wotts, Ex-
terncl 40 cy power supply moy be made to furnish plus
350 ond —1300 vde and 6.3 vac. In excellent condi-
tion, with all 19 tubes, schematic with parfs values,
ports-location pictures, aperating instructions, theory ex-
plonation, and maintenance charts. Shipping weight 60
Ibs. Used, good. Price soch $19.50

NO C.0O.D.'s. REMIT FULL AMOUNT WITH ORDER. all
PRICES F.O.B. PASADENA.

C & H SALES CO.

2176 E. Colorado St. - Pasadena 8, Calif.

GLOBE ELECTRONICS
A World of Values!

HICKOK MICRO-VOLT SIGNAL GENERATOR
Power supply 115 V. 80 cveles AC. Crystal eontrolled
aumut 001800 ke: 1.6-144 MC. Used. 339 g5

I.AE 1 UHF MICROVOLTER SIGNAL GEN.
520.1300 Mc. Callbrated. Wilh chart s‘,s 50
Like mew. 110 \'Af' "»U 80 cve J
Used. Less chart $49.50

AN/APX.2 TRANSM’TTER-RECEIVER
Complete with 44 tules, motors, Al contral 31 4 85
n NI RAFT OF OTHEN PARTS Only L
MULTI-CHANNEL OSCILLOGRAPH
Instruments.  Model N (l)‘L—‘?(A)G.

cked " C.

10 Maodel RD-2¢G1 00 3995.00
HICKOK 3”7 OSCILLOSCOPE
Type O3-88,U. -0 RC. 10L-125 .\(.‘ 50- 1000 Cy-
cien. 1 Phaxe. In Portable Carrying Case Sgs 50
Good Condition. Fxcellent Buy!
DAVEN POWER OUTPUT METER

Model No. OP-182. Good Conditiv 395.00

oniy

STABILIZATION DATA GENERATOR
TS-1018/AV¢. Manufactured by 0 & R Dept
N, ldeal Tester for Rerfvoe \u.-(-hmlsm Symtema
115 Vac. 400 Cycles. Single Phase. 569 50
VDC. Like New. A Glohe Electronies Slmclul

GLOBE ELECTRONICS

3103 PICO BLVD. SANTA MONICA, CALIF.
Phone: EXbrook 3-7206

"‘! Ty

3-Chan Excel, e
W/ G0 eve,  Equlvalent

Moxiel

ELECTRONICS WORLD
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The text
prices on intermediate {requency trans-
formers, r.f. coils, chokes, and other
related items.

SEMICONDUCTOR DEVICES

Transitron Electronic Corporation,
168-182 Albion Street, Wakefield, Mass.,
has a new condensed catalogue of semi-
conductor devices—TE-1340A.

The brochure provides a rapid refer-
ence source and features a listing of all
basic silicon and germanium products
in the company's line. Package photos
of the various components accompany
accurate data charts which supply in-
formation regarding the actual range
of performance of each device.

A description of the component type
underlines the significant features as
they relate to various aspects of in-
dividual application.

1960 ALLIED CATALOGUE

Allied Radio Corp., 100 N. Western
Ave., Chicago 80, Ill.,, has announced
the release of its 1960 general cata-
logue of electronic parts and equip-
ment. It is available free upon request
direct to the company.

The 444-page catalogue, which in-
cludes 232 pages in rotogravure and
4-color covers, lists over 40,000 items.
The company’s line of “Knight-Kits" is
illustrated and described in a 64-page.
2-color rotogravure section.

A full presentation of the latest
stereophonic high-fidelity equipment in
all leading makes is shown, including
such items as amplifiers, tuners, speak-
ers, enclosures, cartridges. record
changers, recording and playback
decks, and add-on components for con-
version of conventional systems to
stereophonic sound. Sterco records.
tapes, and tape recorders for profes-
sional and home use are also covered.

The catalogue also offers a television
and amateur radio section, and list-
ings on transistors. tubes, television
antennas, Citizens Radio transceivers,
intercom units, electronic counters.
rectifiers, transformers, accessories,
and technical books.

OTS TRANSISTOR CATALOGUE

Office of Technical Services, U. S,
Department of Commerce, Washington
25, D. C., has published a revised edi-
tion of its catalogue of technical re-
ports on transistors (CTR-310 Tran-
sistors). Copics may be ordered from
the Department at a cost of 10¢ each.

The catalogue lists 146 technical re-
ports on transistors available to indus-
try through the facilities of OTS, in
some cases in printed form and in
others in photocopy or microfilm.

The reports are the result of re-
search by the Army, Navy, and Air
Force between 1949 and June, 1959.

RCA SEMICONDUCTORS
RCA, semiconductor and materials
division, Somerville, N. J,, has released
its revised and expanded edition of the
hooklet entitled, “RCA Semiconductor
Products.” It is available at a cost of
30¢ through the firm's semiconductor

November, 1959

includes specifications and |

It's what you know about

e —

-

Here's how to -

TROUBLESHOOT IN
HALF THE USUAL TIME

...with a bare minimum
of instrumants!

CONSIDER
OSCILLOSCOPES

for instance!

Simplified explanations of mod-
ern oscilloscope techniques show
how to use your ‘scope as a volt-
meter, current meter, variable fre-
quency oscillator, etc., or for mak.
ing RF, phase or AM measurements;
for distortion and deflection check-
ing; square wave testing; visual
AM ond FM alignment, and far
many other jobs. Every detail is
explained—from making connec-
tions, to adjusting controls and
analyzing patterns.

Consider INDUSTRIAL
ELECTRONICS too!

Still another big feature is the
book’s usefulness in acquainting
you with industrial electronic test
techniques—including testing non-
electronic phenomena such as
strain, pressure, etc,

NSTRUMENTS

.. . that really counts!

Almost anyone can repair TV's, radios and other electronic
equipment AFTER THE TROUBLE HAS BEEN 1LO-
CATED. The real trick is in spotting the trouble—and
that means knowing how to use instruments fast. accurately,
and intelligently. Actually, it's amazing what you can do
with only a few instruments—providing you know how to
use different kinds for the same job: how to select the right
ones; where to use them; how to connect them into circuits:
how to set the controls: how to read them: and how to follow
professional test procedures every step af the way. And that's
exactly what this new 316-page book with jts more than 190
how-to-do-it pictures, operational procedure sketches and
pattern designs tenches you!

A new, down-to-earth quide to

BASIC ELECTRONIC TEST
PROCEDURES

Alternate test methods—cautions—correct instru-
ment usage—connections—readings—test tech.
niques—time saving tricks . . . and all the rest

BASIC ELECTRONIC TEST PROCEDURES by Rufus
Turner explains every detail of the work in a way you can
hardly fail 1o uynderstand. Covers the (ifferent methods for
doing specific jobs. For instance, you learn to check dis-
lortion by either the “scope, rejection fitter, harmonic-distor-
tion meter, wave analyzer or audio oscillator methods. You
tearn to make resistance measurements with a current-meter,
a volt-ammeter, a volt-meter, an ohmmeter, or via the bricge
method . . . and so on through all basic test procedures.

Subjects include current checks: power. capacitance. in-
iluctance. resistance. AF, RF, phase, distortion, and mwlu-
lation measurements: tube and semi-conductor testing: audio
amplifier tests; sensitivity, RF gain, fidelity, A\'C voliage,
aperating voltage checks, etc.; visual alignment techniques—
even transmitter as well as indwstrial electronic test and
measurement procedures. Price $6.50.

PRACTICE 10 DAYS . . . FREE!

Dept. RN-119, RINEHART & CO., INC.
232 Madison Ave., New York 16, N. Y.

Send BASIC ELECTRONIC TEST PROCEDURES fur 10-day
FREE EXAMINATION, If i decide to keep book, 1 will then
send you $6.50 plus a few cents postage in full payment.
If not, 1 will return book postpaid and owe you wothing.
{SAVEl Send $6.50 with your order and Rinehart pays the
postage. Same 10-day guarantee with money promptly re-
funded If you're not more than satisfied with book.)

-----J

CITY, ZONE, STATE. . .0 vt i it ittt iiiier e ans

OUTSIDE U.S.A.—Cash with order only. Price $7.00. Mon
Af ook ix rétnrned in 10 days, " d Moury back |

L R e ———

UNHAPPY WITH

LOOK

NO FURTHER . .. IF YOU'RE
*HI'" HI-F)
PRICES. WRITE FOR OUR
UNUSUAL AUDIO CATALOG.
KEY ELECTRONICS CO.
120-C Liberty St., N.Y. &,
Phone EV 4-6071

REALIZE YOUR DREAM

Become a graduate Elecironics Engineer.
wards awaiting college men . .
advancement.
regularly.

Electrical Engineer in 27 months

B.S. degree in Electrical ( Electronics or Power major),

Share re-
. higher income, rapid
Important firms interview senior here

Mechanical, Civil, Chemical., Aeronautical Engineer-
ing. fn 36 Months a B.S. in Business Administra-

tion (General Business, Accounting, Motor Transport
Ma nt majors). For earnest, capable students.

FOR PRACTICE OR
COMMUNICATION
T U.S. Signal Corps surplus telegraph
l ] set—<lear 1,000 cycle tone—use for
— ——.| code practice or communication up
l - g el to 25 miles—uses regulor bofteries—
St lcgasl wi. 10 Ibs.—brand new only $9.95
N R e I complete with cose and earphones.
4 "7~ DEROSIER and PUGH ELECTRONICS

“———r——-CUDADE CITY

cobD

[

FLORIDA

www.americanradiohistorv.com

Small classes. More professional class hours. Mature
students, Well-equipped labs. Modest costs. Veteran
approved. Year-round operation. Enter. January,
Mar., June, Sept. Write 1. 1f. McCarthy,
Director Admissions, for Catalog and ' Vour
; Career in Engineering and Commerce'’ Book.

3 | TRI-STATE COLLEGE

16119 College Ave,

Angola, Indiona
147
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These men are getting
practical training in...

ELECTRICITY

ELECTRONICS

TELEVISION

RADIO ELECTRONICS

Train in NEW Shop-Labs of

COYNE

fn Chicogo—Electrical ond Electronic Center of the
World. Prepare for a better job and a successful
future in a TOP OPPORTUNITY F1ELD. Train on real
full size equipment at COYNE where thouaands of
successful men have trained for 60 years—largest,
oldest, best equipped school of its kind. Professional
and experienced inastructors show you how, then do
practical jobs yourself on more than a quarter of a
million dollars worth of equipment. No previous
experience or advanced education needed. Employ-
ment Service to Graduates.

Start Now—Pay Later—Liberal Finance and Pay-
ment Plans. Pay maost of tuition after graduation.
Part-time employment help for students. Choose
from nine yearly Starting Dates.
Mail Coupon or Write fo Address Below for fFree
Book - "Guide to Careers,”” Whether you prefer
ELECTRICITY, TELEVISION-RADIO OF COMBINED ELEC-
TRON(CS, which includes both fields, this book
descrlbea all training offered.

information comos by mail. No obligation and NO
SALESMAN wilL Call.

B. W. Cooke, Jr., Pres. Founded 1899

COYNE ELECTRICAL SCHOOL
Chartered as an Educational Institution Not For Profit

1501 W. Congress Pkwy., Chicage 7, I1l., Dept. 89-6C

MAIL COUPON

OR WRITE TO
ADDRESS BELOW

COYNE ELECTRICAL SCHOOL ]
New Coyne Bullding Dept. 89-6C L
1501 W. Congress Phkwy., Chicago 7, HI.

Send BIG FREE book and detaily of all the training
you offer. | am especially interested in,
O Electicity O Television [0 Both Fields
Name.

City _Btate..
(I understand no Salesman will call)

produets distributors or by sending
payment direct to the company at the
Somerville address.

The new 40-page edition contains
technical data on the company’s ger-
manium and silicon transistors and
silicon rectifiers. Maximum ratings,
typical operating characteristics, and
dimensional outline are given for each
type.

Also included in this booklet are a
section on transistor theory, an inter-
changeability directory which lists over
1100 type designations of 29 different
manufacturers, and a section on c¢ir-
cuits containing 37 schematic diagrams
illustrating some of the more impor-
tant applications of transistors and sili-
con rectifiers.

RAYTHEON BROCHURE

Raytheon Company, industrial tube
division, 55 Chapel Street, Newton 58,
Mass., has released a new brochure
which describes the firm's welded as-
sembly technique for high density
packaging of electronic components.
Free copies are available from the
company. Contact Mr. Wesley J. Davis,
Dept. 2528, at the above address.

The six-page booklet describes the
new technique, which was developed by
the company’s industrial tube division
working with Massachusetts Institute
of Technology’s instrumentation labo-
ratory. It details the savings in space,
weight, and power consumption made
possible with welded assemblies and
shows how their reliability and me-
chanical ruggedness make them par-

| ticularly adaptable to installations in

data processing equipment, computers,
and airborne electronic systems.

G-E TUBE HANDBOOK

General Blectric CGompany’s elec-
tronic components division, Owenshoro.
Kentucky, is offering a new edition of
its receiving tube and television picture
tube handbook, “Essential Character-
istics,” atl a price of $1.00.

This 260-page book contains a total
of 1392 receiving and special-purpose
tube types and 399 television picture
tube types. A new section lists the do-
mestic near-equivalents of 95 foreign
tubes for ready reference by service
technicians.

The handbook also includes classi-
fication charts for quick and conven-
ient reference to tube families that are
available for specific classes of service.
Outline drawings and configurations
are keyed to each type, giving design-
ers essential dimensions. Characteristic
curves are given for 13 basic families
of receiving tubes.

Still featured is the popular comb
binding which permits keeping the
book flat on desk or workbench and
the inclusion of pertincnt basing dia-
grams on each page.

BATTERY CHARGERS

Terado Company, 1068 Raymond
Avenue, St. Paul 8, Minn., is offering
a catalogue sheet which illustrates and
describes the firm's new battery
chargers.

www americanradiohistorv. com

HOT SURPLUS

FOR A COLD WINTER

DYNAMOTORS
DM.35 12 VoIt Inpul 1B Ambs.
625 V. 225 MA

Output 58'9 5

35K—27 volt Input 1.75A. Output 285 Sz 50
v

CAY 21772 12 volit Input 3 Amp OQuiput
235 Volt @ 75 MA 52-95

€CoAX CABLE

RG-11 U—8 Foot Lenkths with Standard
’L-25%9 Connector on cach cnd

DIAL TELEPHONES
Freneh type phone made by Conn. Tel & Tel. Can
be  us for standard extension phune Sa 95
Used. With Dial

R-65/APN-9 LORAN

15¢ ...

Loran Recelver and Indlestor used nes and

Boats for delermmim, position by “.:dlo Siganls.

Complete with Tubes and Crystal S 9 95
v

Exc. Cond. Wgt. approx. 40 1

MID RANGE DRIVER
Racon Revux-B simllar to PM 615 Operating watts
30: Peak Walts 60: Frequency Hesponse p0-7000
cycles, 10 ohm VC Imp.. | 7/ 16 mounting s 5
bushing. $50.00 value. All New T' 0

PRECISION RESISTORS
Need some 1%

i 6.670 Ohm, WGT. AP
—-lbl An Exc. BuY @ $1.80 Ea.,
#5.00

4 Bunrdﬁ

CODE PRACTICE OSCILLATOR

e TG.5 Code Oscillator provides 1000 Cycle tone
for practice. Use two units for transmission over
wire between 2 points. Uses 1—2214 VoIt Battery
and 2 Flashilizht Ratteries. Tone Osclilator Is relay
actuated and willl follow a bug. All New Complete
with single Earphone, less batteries. T 50
Set fl

-$2.00

Set of hatterles for above

RECORDlNG WIRE
M II!Tll.‘lh.‘ Recording Wire on ~ Diam Alum Spool.
1 Ur Recording Time. W |ll At most wire recorders
or wlre can he reapool on yYour m\nSS 00
spools. All new. $1.50 per Rotl. Four Rolls

See our previous au for Special Surplus 1tems.

. Calif. Cull] o'dern add 3%
o Dep an all C.0.D.", rehgses under
%5.00 send fu” amount. Itens nnbjec! te prior sale.

1230 Morket 5t., San Francisco 3, Calif.
Telephone HEmlock 1-3106

WANTED!

Equipment,
Components or Parts!

If you have something to sell, let
ELECTRONICS WORLD readers
know about it in our classified
section. It costs very little: just
50¢ a word including name and
address. Minimum message: 10
words, For further information,
write:

Martin Lincoln
ELECTRONICS WORLD
One Park Ave.

New York 16, N. Y.

PREPARE FOR A GOOD JOB!
SBROADCAST ENGINEER
RADIO SERVICING AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROVED FOR VETERANS AND SURVIVORS
OF YETERANS

BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE
BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE. BALTIMORE 17. MD.

ELECTRONICS WORLD
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The four-color sheet covers details
on the company’'s Model 50180 high
power charger and the Model 50181
super charger for cars, boats, and
tractors.

Write direct to the manufacturer for |

further details.

"SILCAD" BATTERIES

Yardney Electric Corp., 40-50 Leon-
ard St., New York, N. Y., has issued a
technical brochure on “Silcad” bat-
teries entitled, “The Battery For You
. . . Wherever Long Life, Maximum
Power and Minimum Space and
Weight Are Required.”

The six-page booklet supplies ex-
tensive data on physical and electrical

characteristics of the cells, as well as |

numerous graphs comparing perform-
ance of this system with that of other
types of hatteries.

For additional information, contact
the company at the above-mentioned
address.

TRANSISTOR HANDBOOK

Allied Radio Corp., 100 N. Western
Ave., Chicago 80, Ill., has published a
new 64-page handbook entitled, “Un-
derstanding Transistors” by Milton S.
Kiver. Priced at 50¢, the handbook is
available direct from the company.

Beginning with a discussion of the
properties of germanium, the opening
sections of the bhook clarify important
basic theory and provide a solid foun-
dation for the succeeding chapters.
Some subjects covered include atoms
and molecules, electrons and holes, cur-
rent flow, junction transistors, drift
and tetrode transistors, surface barrier
transistors, basic transistor amplifier
circuits, power amplifiers, r.f. and if.
amplifiers, transistor oscillators, silicon
transistors, etc.

Many additional transistorized cir-
cuits, with a detailed explanation of

each, are also included. There are over |

fifty diagrams and illustrations. -~

AUDIO-VISUAL AIDS TO
SCIENCE EDUCATION

IX new audio-visual aids to science

education have just been produced by
Bell Telephone Laboratories, and they
are being made available without charge
to educational institutions and profes-
sional groups through local Bell Tele-
phone Co. offices.

The aids include 16-mm. sound films
on “Crystals—an Intcoduction,” “Brat-
lain on Semiconduetor Physics.” and
“Submuarine Cable System Develop-
ment.” Also available are filmstrips with
record narration on *“Zone Melting” and
“The Formation of Ferromagnetic Do-
mains.”  Finally, a record album econ-
sisting of two 33l5 rpm dises on “The
Science of Sound® is available.

The training aids, which have been
double-checked for technieal accuracy

and  proper educational values, have |

been produced to complement regular
lectures in science and engineering. If
the record album is an example of the
quality and excellence of e other aids,
then we would nol hesitate 1o recom.
mend them as valuable adjuncis to 1rain-
ing courses dealing with 1he subjects
covered. —30—
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J in CR Tubes Philco offers you

Double Protection

with Bond and Warranty

ALI. NEW ... Electron Gun
ALL NEW ... Exclusive Phosphor Coating
ALL NEW. ... Long Life Filaments
ALL NEW ... Super Efficient Cathode
ALL NEW ... Focusing Anodes

l ALL NEW ... Aquadag Shell Coating

Quality Tested —
! Life Tested

Star Bright 29/5,

ALUMINIZED
PICTURE TUBES

SENSATIONAL FREE OFFERS!

PHILCO \WI209050G PROGRAM

Get All of the Details From Your
Local Philco Distributor

PHILCO 4sgessony, prvision

'SUPER POWERED SINGLE CHANNEL AMPLIFIER
Minimum 20V —5 Watts on All Channels S

This all new super powered unit has the highest output of any
TY channel amplifier with sufficient cower to cover large
communities with ample signal voltage and deliver a strong
signal thri many miles of cable. The unit was designed spe-
cifically for community television and is the only unit of its
kind that does not produce power in fractions of a watt.
For full rated output a high-powered commercial transmitting
tube is usad

8 C. C. 5. Service ¢ 26 db min. gain * 5-8 mes. bond width MODEL SPA
® Channels 2-13 as specified ® Requires only 1 V input
¢ Co-aoxial input ond output connectors for 75 QOHM Line $350

| e Linear ¢lass A operation ¢ Low Power Drain i1 Amp.}

Write for details today

SEG E|eclr0nics ¢ 1778 Flatbush Ave., Brooklyn 10, New York
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for FUN, BUSINESS, SPORTS, INDUSTRY, BOATING, AUTOMOBILE |

+New Clifizone Broadcagfgr

COMPLETE 11 METER
TRANSCEIVER

NO EXAMINATION
REQUIRED /

May Be Used
by Anyone!

% Universal operation.
Operates In Home, Office.
required.

One unit works on 115V AC or 12V mobile.
Car or Field. No tents or examinations
Any cilizen over I years of axe may uxe any of lhe

FCU.anigned 22 channels in the 27me range (1) meters) for trans-

millink and FECEIVINK.

%* EXCLUSIVE:
opeeativn.
simultaneously.

% peralion eXtremely e€any: only three controls:
and On/OIf/VYolume,

fer muted siandby oprralion. Offers push.to.talk
Instentancaus transmicsion o1 receplion.

Channel switch allows choice of three channels for
Iteceiser and broadcaster unils ave tuned lo name channel

Channel.
Squelch control subduex background nolse

COMPLETE WITH CRYSTALS
FOR CHANNEL 11 AND
PUSH-TO-TALK MICROPHONE

o 5129

Squrlch

operdtion for

# 10 Tube Neccirer /Transmitter in cryatal controlled for utable opera.

tion.
asallable for any channel.
* lower Inpul
34r13x10%". Light weight. § Iba,
* Modern “living room' demign.
stand for fired operation or mounting bracker for

watts. AM  mudulsted.

With proper crystals. all channels 8re covered.

Compact
Meets all FCC cequirementa.

Tested pairs

$1300 pown $T48 per mo.

only

Carrying handle also acix ax tilt

prrmanent in-

siallation. making the Brosdeaster extremely versaifle

LEASE RUSH NEW BROCHURE ON THE GLOBE CITIZENS BROAOCASTER TO

WwORLD 3 MOST PERLONALIZID 1LICTAONIC WUPPLT »OUS

‘8 World

3415 W. SROADWAY COUNCIL. BLUFFS 10WaA

LABORATORIES IELLEIILH
P 20277
CtYY & STATE:

]

NAME: I

L

]

i = 5 ST |
[ seno FREE CATALOG, TOO Ew-il

—--_-----------J

NEVER FAIL—
ZONE YOUR MAIL

The Post Office has divided 106 citles into
postal delivery zones to speed mail de-
livery. Be sure to include zone number
when writing to these cities; be sure to
include your zone number in your return
address—after the city, before the state.

| and CONNECTORS!

| | Hobbyists, repair shops, etc.

CLOSE-OUT! Government Surplus

$100 Worth of

Brand New Amphenol
and Monowatt PLUGS

FOR ONLY

$5 o

in or:gmal govwnment :artons Postage paid
anywhere in V.S

DIAMOND EI.ECTRIC COMPANY
1230 LYELL AVE. ROCHESTER, N_ Y.

tdeal for taboratories,

Packed

‘HI-FI' YOUR SPEAKER SOUND with

FLEXICONE o mmomscons e

SPEAKER
RESONANCE IMPROVEMENT KIT

P

Here’s what John Dodgson, Editor of Na-
tional Radio Institute News of \Washington,
. C.. says about FLEXICONE: “After a
Flexicome treatment, a 12 speaker, which
had been resonating at 90 cps. dropped to
41 cpa. L:stemn;, luts clearly show the
impr and high fre-
quencies are cleaner and less harsh.

Softens outer edge of speoker cone

Improves frequency response and spenher Jone
Easy 1.2-3 opplicotion

Reduces speoker cone resonance 10 to 40 cps.
One treatment lasts o speaker life.time
Greotly increases bass range

Each kit treats one 15", two 12,
sin 87 tpeahers

PORTER & DIETSCH
2459 Unlversity Avenve St. Powl 14, Minn,

four 8 or

150

To acguaint you wilh FLEXICONE,
Porter and Diersch will give you
FREE OF COST, one $3.25 5" x 7"
Tiny Tom high impocl sfyrene
Speaker Housing with each Flexicone
Kit at $3.00 during the next 45 doys.
Available in 6 colors: Brown, Grey,
Pink, Green, Blue or Yellow. Install
anywhere or uvse on test bench.

“Tiny Tom™
Speaker
Housing

$6.25 VALUE FOR ONLY $3.00, post-poid

RUSH ORDER COUPON

v

| eor7er & DIETSCH, Depr. s |
| 2459 University Avenue St. Paul 14, Minn. |
I Gentlemen: Enclosed is my check for $3.00. l
| Please send me postpaid the $6.25 volve, one I
| $3.00 FLEXICONE KIT plus one $3.25 Tiny Tom |

Speaker Houting, (ANl for $3.00) State choice of

I ‘Tiny Tom™ " color l
I Name '
I Address i
| City I
| State |
| Alf Porter and Dietsch products ore protected |
L by lloyds of London {
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Whats New

| in Radio

THONL P
0O 4 RSV I
TU—oTo

MULTI.-PURPOSE TESTER
Sencore of Addison, Illinois has an-
nounced the release of its new SS105
“Sweep Circuit Trouble-Shooter”—an

D ETRRHN

TITTLITE

@

y

e,
§ 18

i

w', oK
i i

instrument specifically designed to pin-
point sweep troubles in both horizon-
tal and vertical circuits.

The new unit, according to the com-
pany, is actually a “6-in-1" instrument,
serving as a universal horizontal oscil-
lator, horizontal output cathode-cur-
rent checker, universal deflection yoke,
dynamic flyback transformer checker,
voltmeter, and universal vertical oscil-
lator. Checking cathode current in the
horizontal output stages is greatly
simplified by an easily replaceable roll
chart which gives all necessary pin.
current, and voltage data. An adapter
socket eliminates the need for break-
ing connections.

The instrument weighs only four
pounds and measures 7' x 6" x3%". It
is currently available at electronic
parts distributors.

“"POLY-COMM™ CLASS D SET

Polytronics Laboratories Inc., 253
Crooks Ave., Clifton, N. J. is now offer-
ing a 4-channel Class D Citizens Band
transceiver in a choice of two dual-
voltage models.

The circuit features a super-sensi-
tive, dual-conversion 10-tube superhet
receiver which incorporates fast-acting

adjustable tube squelch circuit, de-
laved a.g.c.. floating series-gate-type
noise limiter, and full 2 watts of audio.

A unique electronic changeover cir-
cuit switches from transmit to receive
without use of relays by actuation of

ELECTRONICS WORLD
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You can still get
this brand new

STEREQ-MONOPHONIC

TEST RECORD

produced by the editors of

ELECTRONICS WORLD

...and enjoy top performance
from your hi-fi system!

The demand for this new, trouble-shooting test record has been, and still
is, stupendous! So great, our original pressing quickly sold out! However,
we've just received a new supply—and are prepared to fill your order by
return mail. If you already have this wonderful disc, get several more as
Christmas gifts for hi-fi-minded friends. If you haven't already ordered
one, we urge you to join the tens of thousands whom it has helped
achieve top hi-fi reproduction. By all means, fill in and return the coupon

below, right now!

Here are some of the questions
this record will answer for you!

How good is my stylus? Is it worn?
;/ Will it damage my records?

What about my stereo cartridge?
Does it have enough vertical compli-

V' ance so that it wor’t ruin my expen-
stve stereo records?

Is my turntable running at the right
speed? Is it free of rumble, wow,
and flutter?

What sort of standing waves do I get
in my listening room?

l/ Are my speakers hooked up cor-
rectly? Ave they phased properly,
and is the correct speaker connected
to the right stereo channel?

l/How perfectly is my system
equalized?

What about separation? Is it
adequate?

You'll get on-the-spot-answers to these
and many other questions when you use
this Stereo-Monophonic Test Record.
It’s the most complete test record of its
kind—contains the widest range of es-
sential check-points ever incorporated
into one test disc! And, best of all, you
need no expensive test equipment when
you use this record! Just listen and get
the thorough results you want — all
checks can be made by ear!

As a man who is seriously interested in
hi-fi, you can immediately see the ex-

November, 1959

traordinary 2-way value you get from
this special test record. First, it guides
you in evaluating the quality of repro-
duction your equipment now produces.
Second, it specifies the adjustments
necessary to get the best recorded sound
you have ever heard! Add up the ad-
vantages! Check the special low price!
This is easily the best value of the year
for everyone who owns a hi-fi system—
either monophonic or stereo!

Special to
our readers
for only...

Special Features of ELECTRONICS WORLD
7" Stereo-Monophonic Test Record

® Four bands for stereo checks only —
plus three bands for checking stereo
or monophonic equipment!

e Made of top-quality virgin vinyl for
long wear!

e Specially -reinforced center resists

wear!

o Delivered in special polyethylene en-
velope—dust and dirt are sealed out!

o Fully guaranteed!

Don’t miss out—Order your Test Record for just $1 now!

This Stereo-Monophonic Test Record
has been produced as a service for
readers of Elecironics World. You can
be sure that it comes as close to perfec-
tion as is humanly possible, because
the editors have poured their accumu-
lated know-how into this project for a
period of many, many months. You

Please send me.

My money order or check for $

may obtain a copy at the special
reader-price of just $1.

If you wish to order several test records
for gifts, check the appropriate box in
the coupen below for immediate ship-
ment. Fill in and mail the coupon,
together with your check ($1 per rec-
ord) today!

ELECTRONICS WORLD ® P.O. Box 523, New York 8, N. Y.

tests records at $1 each.

[(] PLEASE RUSH! To be

is en-

'
]
]
r
'
]
FILL IN 1 closed. | understand that you will pay the post- used as gifts.

! age and that h record is fully guaranteed.
H ge a ot each reco Y g

AND i
: Name -

MA'L 1 Please print
1

TODAY! | Address

1
1
1 City Zone State
: SORRY~no charges or C.0.D, orders! NOV.
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A POWER SUPPLY
dvance KIT BARGAIN!

Prlnury llsv. 60 Cy. Sec., 400-0-400 V. @ 200

T Amp., 3 VCT & 2 Amp std.
moun!cng pnus B Hy 200 Ma chokes anﬂ S', 50
two 8 Mfd. 600 V oil condensers. ..

RELAYS! RELAYS! RELAYS!

110 v AC pPPOT | 2a4_ v AC SPOT
...... $2.95 su,ma 41-F 1.35

110 v a¢ OPDY tsfme for
Ceramlc Leach, 3.45 110 Vv aC.. 1.63
12 v DC PDY 1.3% 16,000 Ohm Plate, Sig-
6 v DC spn'r 1.35 ma 5F SPDT — aaj.
S|gma 5,000 ohm w:ll om-r.nu- on sog
PD 2.2 9

S
LARGE STOCK AC. Dc RELAYS

*xkkrirxSolencids ********

115V 60 Cye cont. duty. 18 Lb. pull . $5.5D

& 1b. pull each 2.75 (z for 553) (2 lor snnuu)
24V & 230V SORENG IN STOCKI

POWER McEL
cELROY
TRANSFORMER
él:;’:l Prsi Anuo v,c.‘;r..gas Ma. | TAPE PULLER
mps; o mps,
35 Tnine IEEIAL ST [acoe  $8.95
CHOKES Signal Corps
FULLY CASED Earphones

Hi-Iimpedance Dual

6 ..%1.09

8 hy, 100 Ma, 1.49 Headset, complete w/
8 hy, 200 ma.. 1.89 headband & Cord. Used
10 hy. 1%0 ma. 2.19 —terrific Value SI 19
20 My, 300 Ma.. 8.95 | Per Set

22 hy., 100 Ma 2.59 2 tor $3.25

Y & & 24 Transformers ¥ v ¥ ok

ALL WITH 110 vOLT PRIMARY

6.3 Vv I - EC.
1 Amp !l 2% 3 Am $1.8%
4 2.45 is Amp €.T. 3.95
12 V S!C 2 Amp. PN $1.19
24 vV SEC. 1 Amp. - 1.25
Step up/down Tranﬂnrmer
110 v-220 9.95
110 v-220 V; llo V-440 v at 5 Am 5.95
Primary 115, -7 ‘rs VA, $4.95
Plate 3100 V CT Joo MA . 18.95
Sola eonstant vaoltage., 95-125 V in 6.3 @

10 Amps out . $9.30

S RELAYS!] __l
12 or 24 V DC (please specify). NEW.$10.75 ea.

RG C€O-AX CABLEI

séu 32.0hm impd., 160 ft. len $7.75

A7y (72:0hm) w/male and omale
cenncctors. 30 ft. :mls .3.45 ea,

38/U, 100 ft. length 4.75 ea

oIL CONDENSER BARGAINS

| SPECIALY .$2.95

3x8 mid 500 VODC

2 mfd 600 VDC .43 12 mfd 1000 VDC 2.78
4 Mid 600 VDC .75 £ mc 1;00 vocC 21.;:5
8 Mfd 800 VOC .90 6 Mid 1500 vDC 2.95%
10 mfd 600 VDC 1.10 2 mtd 2000 vo¢ 1.50
12 Mid 600 VDC 1.15 3 mtd 2000 vDC 2.75
13 Mid €00 VDC 1.90 1 mid 3000 vOC 1.85
S0 mfd 600 VDC 4.25 2 mtd 4000 VDC 8.75
20 MId 630 VDC 2.75 2 mia 5000 vOC 8.73

| 2med 10000 VDC 19.50
2 Mfd 1000 vDC .75 1 mMfd 12500 VDC 19.50
B8 Mfd 1000 VDOC 1.80 2 mid 12500 VDL 27.50

1 mfd 1000 vDC .60

L-0-O-K! PANEL METERS

1" METERS 0150 V ac. 4.a58
0-F Ma. .83, 0.1 mint 4.4%
©0-200 Micro-amps 3.50 0.5 Mills . 3.45
0-300 Micro-amps 3.50 0-100 MIII-( 3.a8
0-% Amp Ac Icale
9 MEVERS . -a marked 0-150).2.9S
A F 0-200 Mmills 3. a8
200.0-200 V DC. 3.45
©0-300 Amps DC
w/ shun 5.45
10.0 to . 5.458

75 Micro-amps

0-9999 GE il0v 7.45

null md-ucor . 5.75 ©-9995 JBT 230V 9.50
0-7.5 oc 2.95 omb w/ire
0-150 V [ ;‘35 meter, Ja¥. 110
0.200 vpc .95 v AC 1L s
3" METERS Cramer freq. meter
0-.200 Micro-amps 4.95 110:130 Vv 58
0-8 V AC 3.45 62 cyc 9.95

*% SELENIUM RECTIFIERS **

-FULL WAVE BRIDGE—

130 110 VAC input 12 amps 19.75
150 milis $1.25 30/23 vac inpul
200 mills 1.75% Va3 amp 1.15
300 mills 2.50 2 amp 2.15%
500 mills 3.50 7 amp 6.25
1173 amps 5.25% 20 amp 12.98

SPERTI-VACUUM SWITCH! ... 2.95

same as uaed in ART-13

TELEPHONE STUFF! mvemsssem—

4 WIRE TELEPHONE 89c .
COILED CORDS. .. -
& tor ss uo
TELEPHONE DIAL Automatic Elec
TELEPHONE MAND SEY W.E. TYPE Gl. s 39
STEPPING RELAYS
2 deck, 44 pos 6.95
16 deck, 22 pos -22.50

POWER SUPPLY Specml"
ac:1086 ALL WIREO-READY YO USE
PRI-115V Ac, SEC. 30 V 2 MI
105V SEC. eg. su
1 meter 0:15 Ma; $ Tubeu (BSK'I VRlOS. Slg '5
6H6. 3UA4. SSNT‘D
s PYROMETER POTENTIOMETER E—
Smglo scale, electricall comporu.\u-d made
Lewis Enq. wn mahoq. $36.50
_ OWERSTAT
©0-135% V AC dual—36 amp $64.95

——M A R POWER SUPPLY ==

115 V. 60 Cyc, input 12-14 VOC, 2 ‘\mﬂ SB 95
= .

output filtered and fully housed.

I
|
I
|
|
|
|
I
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I
|
|
I
|
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|
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|
I
I
|
|
|
|
|
|
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|
I
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Min. Order $3.00—250%g with order F.0.8. New Yark
10 DAY GUAR. PRICE OF MDSE. ONLY

Advance Electronics

B West Broadway - New York 7, N. ¥. - REctor 20270

the press-to-talk button on the carbon
mike. The microphone has a hang-up
clip on the front for mobile applica-
tions. A separate microphone preamp
virtually eliminates all background or
wind noise. Separate oscillator and a
straight-through plate-modulated final
yields a minimum of 2.5 watts output
to any 52- or 72-ohm resistive antenna
load. There is a built-in carrier and
modulation indicator.

Available for 6-v.d.c./117-v.acc. or
12-v.d.c./117-v.a.c. operation, the trans-
ceiver comes equipped with a crystal
for one channel while other channels
may be activated by plugging in addi-
tional crystals. Customers should spe-
cify channel and desired power supplies
when ordering.

A specification sheet on the “Poly-
Comm’ will be supplied by the man-
ufacturer on request.

RCA SCOPE KIT

The Electron Tube Division of Radio
Corporation of America, Harrison, N. J.
is now offering a
new portable os-
cilloscope in both
kit and factory-
wired form.

The WO-33A is
designed for lab
technicians, hob-
byists, hams, and
experimenters.
The kit contains
simple step-by-
step instructions.
laminated circuit

board construction,
and oversize drawings. Components,
keyed to their proper location. are
mounted on one side of the circuit
board and solder connections are made
on the other side.

On narrow-band position for the ver-
tical amplifier, sensitivity is 3 mv. per
inch and bandwidth within —3 db from
20 to 150,000 cps. On wide-band posi-
tion sensitivity is 100 mv. per inch and
bandwidth within —3 db from 5.5 ¢cps to
55 mc.

The 3-inch scope is small, light-
weight, compact, and truly portable.
It weighs 14 pounds and measures 6%”
wide, 83" high, and 10%" deep.

COMPACT MV./AMMETER

Weston Instruments Division of Day-
strom, Incorporated, 614 Frelinghuysen
Ave., Newark 12, N. J. has announced
the availability of a single, compact
electronic millivolt/ammeter which
boasts zero-drift comparable to that of
PM moving-coil instruments.

The Model 1477 is designed for the
measurement and amplification of a
wide range of d.c. currents and volt-
ages from 10 to 1000 microamperes and
1 to 1000 millivolts. The instrument is
a true d.c. meter with essentially zero-
power drain from the source being
measured combined with power-gain
sufficient to supply 1 ma. output to
drive its own indicating meter and
external load of 5000 ohms or less.
Since zero-drift is dependent only on a
position of the galvanometer coil, long-
time drift can be maintained to less

www americanradiohistorv.com

BC 603—20 to 27 MC FM
RECEIVER

See Sept. and Oct. 1958 issues of
version to 20-50 MC and AM.

‘CQ" for con-

. 312,

UNUSED. |

BC 604— TRANSMITTER—20-27 MC FMm.

UNUSED $7.95

Set of 80 crys'ols for ?he above.

New............. ....per set of 80 $5.95

Hand Set for cbove New..... $4.95

Excellent . $3.95
AN/ART-'|3 100 WATT

TRANSMITTER
{Removed from Aircraft)

Designed to provide radio communication by
voice, (MCW) or CW telegraphy. Class B
audio modulator system capable af modulating
the carrier at least 90% on voice or MCW. In-
corporates automatic tuning mechanism which
may be used to select any one of 11 frequencies,
range 2000 KC to 18,100 KC. Frequencies 200 KC
to 1500 KC range is provided by additian of
oscillatar 0-16/ART-13A. Conditian good. Ship-
ping Wt 90 Ibs. {Government original cost

$1,000.00.) 339 50

With tubes and meters.

Less meters but with tubes. $24.50
Less meters and tubes $12.95
0-16 Law frequency oscillator. . $ 595

§$0239 Coax. Chossis Connectors....eo. $ .29
0for § 2.00
PL-289A Connectors—New. . ... ......ea. § .39
10 for § 3.00

ARR-2 RECEIVER. 234 MC to 258 mC. Easily con-
verted to 220 MC. See August ‘59 issue “"CQY

for conversion instructions. 33 95
.eq. '

Complete with tubes. .

IEV9—5 PIECE TEST SET consisting of Signal Gen-

erator 100-156 MC, Field Strength Meter, 0-1 MA
I_DCI Meter, Battery Box ond Chest. Shipping Wt,
00 Ibs.

ExC . .per set s'g‘gs

T-17 CARBON HAND MIKE—~200 ohm. Press-to-

Talk Switch. 35 95

BRANMD NEW.
ID 169/APN-12. SCOPE INDICATOR Complete

with tubes and conversion instructions for 110 V

60 cyc AC,

BRAND NEW sglgs
HEAD SETS—HS 30—Low Imp ...e0. §1.09
RS 38 CARBON MIKE. - ... $3.49
BC 659 TRANSCEIVER 27-3% mC

Brond New. ............... $ l 9 95
Hand Set for above. New. ........... $4.95
Excellent ........................... $3.95
METER—0-20 Micro- Amps New $4.95
METER—0-200 Milliamps. New. . $2.19
CRYSTALS—100 Assorted FT 241's. . per 100 $4.95

BC-458 TRANSMITTER—5.3-7 MC
Used .
BC-459 TRANSMITTER—7 to 9 MC
Excellent

DU MONT OSCII.I.OSCOPE
Acq. Cost $1700.00.
Excellent

$4.95
. $9.95

Model 256. Govt.

$99.50

WRITE FOR BARGAIN FLYER

R W ELECTRONICS

2430 S. Michigan Ave,, Dept. N
Phone: CAlumet 5-1281 Chicogo 16, lil.

WESTERN RADIO
e

Say you saw it in

ELECTRONICS WORLD

or hundreds of miles with mn-
uur rx.dm h.ms.

ml 80 and 40 m!kv RMA-
L d overarnn blndm- (&3
) POWERED W lIIl BELF-CONTA NED PORTABLE
RADIO BATTERIES NO AC PLUG-INB NEEDED! Tnko it
with You #very where yoy £0— Keep in contact with home. friends.
Has & watt etystnl canttolled
tive Receiver, Bend rocoive switeh. Wi, only 3 lba, 8w, only
0724%x4°  TES’ IED—PRO ED—SIMv
PLIFIED—PRACTICAL. Full Infor.
mation Eiven on Qulck cry to get license.

(bill,
SEND ONLY 53.00 53 ,,:‘; ,,g":L
man $16.95 COD posts
wsond $19.95 for postpaid dtlhr Co
plete kit includea all parts, tube. coils,
ateel oabinct, enay

ELY WIiRED AND
PO 'IPAID 3'0 95, A m[nhr 35996
ue-=-Ord w hef
GUARANTEED A\'AILABLE ONLQ
FROM:

KEARNEY. NEBR.

instructions.

Dept. ENT-11

ELECTRONICS WORLD

-
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than 2azv. after a few minutes’
up time.

This new instrument uses no mechan-
ical switches or choppers and is de-
signed with a special electronic servo-

warme-

amplifier whose high gain, coupled with
full feedback, provides accuracy and
stability without the adverse effects
resulting from variations in line volt-
age or frequency, condition of amplifier
tubes. and other such variables.

Full details on the Model 1477 elec-
tronic millivolt/ammeter will be sup-
plied by the manufacturer on request.

"COMPLEMENTARY' TRANSISTORS

The first in a series of complemen-
tary n-p-n—p-n-p power transistor
lines has been announced by CBS Eiec-
tronics’ Semiconductor Operations.

These complementary pairs of tran-
sistors permit new circuit design econ-
omies. They eliminate input and out-
put transformers in push-pull circuits
to save money and space while provid-
ing improved frequency response, ac-
cording to the company.

This planned line of ‘pairs” is the
result of consumer demand. The n-p-n
transistors have electrical characteris-
tics identical to those of their p-n-p
counterparts. The pairs feature high

voltages—up to 100 volts—for audio,
control, voltage-regulation, servo, and
computer applications.

All types in the line have a maxi-
mum collector current of 3 amps, a
minimum large-signal current gain of
30, and a maximum thermal resistance
of 3 degrees C per watt.

Complete technical data on this new
series is available from the Informa-
tion Services of the company at 100
Endicott St.,, Danvers, Mass. Ask for
Bulletin E-355.

SIGNAL TRACER—GENERATOR
Electronic Measurements Corpora-
tion, 625 Broadway, New York 12,
N. Y. is now marketing a combination
signal tracer and generator as its
Model 802.
In the absence of a signal, the unit

November, 1959
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FABULOUS Pre-
Christmas SAlE

///,/

//

“FREE:

2nd free CHRISTMAS GIFT!

PICK ANY PAK BELOW FREE
WITH EVERY 12-PAK ORDER!

$2.50 SUN BATTERY: simitar to ramed B2w: - 88¢
10 YOLUME CONTROLS: .ome w/switches, -88¢€
15 ROTARY SWITCHES 2 .1d. vanus. Rew. 51288¢
:S TWO WATTERS: corbons: Incl. 19%. Rex. 51588¢
S

OSCILLATOR COILS: 6507600 i8¢

mini:

2 16-END WRENCH SET: 5,64 10 7,16~ .88¢
15 RED MOLDED TIP JACKS: 1o testers - . .88¢
50 PLUGS/RECEPT'L'S: .udio. owr.. bat'y. .B88¢
20-pe. DRILL SET: | 16 enru 4" = 84tha: .. -88¢
2 YARI-LOOPSTICKS: 540.1500 kep, <o+ ... BBE
§25 SURPRISE PAK: iare. aust. rodlo-TV parta . B88€

0 TERMINAL STRIPS: coiuer-iug, binding, - -88c

porcelain. NPOs too. - -88¢

&

40 HI-Q COND'S'RS:
20 ARTISTS BRUSHES: 1005% bristie. Rer. 52.50.88¢
)}

2-HR. CLOCK: peniite coll powered « s50u s - 88¢
& SILICON DIODES: syiv. 1n22. 1323,

ReZ €00 pApiDed Dty Er bt s e PPy s g E om0 88¢c
S7POSTAGESTAMPMIKE:x1AL. 100-7000 cps88c
70 ONE WATTERS: i1, value carbons. 59 too B8
2 TRANSISTOR IF'S: 1,7 wq. 458 kese- - on - 88c
S5 HEARING AID PHONE: x| w cord set.- - 88¢
30 ASSTD. MOLDED CONDENSERS: g0q¢. . 88¢c
10 ELECTROLYTICS: | o.50mr-450vDC. % 12.va188B€
8 SUB-MINI SOCIETS: ror transistors. 3iica-nin -88¢
10 POLY BOXES: viastic. snap jocks. hinged - -88¢
8 GERMANIUM DIODES: ¢4, ceuled. leads. . -88¢
35 DISC CONDENSERS: o 3000 vDC. $5-res. B8¢
5 JEWELERS SCREWDRIVERS: ,yumint work - 88¢

[J 5 ROLLS MICRO-WIRE: -2; thru =a2; for
transistor, sUD-MINY clrcults  «orssovsnaassas 88c

[ 40 “'SILVER™ MICAS: nnewt made: 1 10 5

asstd, vplves, Reg, $25%5, some rei. $3 ea - - .. . 88¢

‘ D 20 HI- ° MOLDED °"~5- condensers used In
nncst mmmlrcill -gov't eapt.; .1 mf to | mf m!!c

a MINI GEIGER COUNTER TUBE dozens of
radiation detectlon uses ni. 4o~ dla, -+ .88¢€

| O 30 POWER RESISTORS ww 5 lo 30W to
OK. Vitre |5--...........88¢

O 75 RESlSTOR SPECIAL WwWw. preclslon, car-
bon. variable. miniature types. Worth 515 .+, .88¢

| FREE! WRITE FOR GIANT BARGAIN

OROER BY BLACK.TYPE
HEADLINES, e, 10 VOLUME
CONTROLS. B8c. State price
with cach item. Send check or
M.0., mcludmg sufficient post.

MINIMUM OROER

2 Poly Paks per order

T excess refurned. C.0.D. orders. 25%c down; rated. net
. INCLUDE POSTAL ZONE in address. (Canada
Pastage, 48¢ 1st |b.; 28¢ ca. add’l ib.)

with every

12-PAK

order

m TREASURE @
i

/

worth

EST
Eledronics

LEKTRON'S FREE Treasure Chest in-
cludes: transistor, diode, resistors, con-
densers, controls worth $15.00 — all
pre-packed in a handy "useful chest"
to save you money!

20 PILOT LIGHTS: i, buy. screw: 2 to 6v . BB¢
| 35 TUBE SOCKETS: 4.5 pin: snicid-Lused too - - 88€
| WIRE STRIPPER: cuis - 16 theu =22 hookus -88¢

2 NPN TRANS'STORS. used In popular radlos 336
] 1500 pes HARDWA -

f_.EL’f'-D'_""_]

! _nuts. screws. ele, - .
2 SELENIUM RECTIFIERS' AC.DC. 85 mit .+ .88:
3 TRANSITRON SEMI-CONDUCTORS .....88¢c
6 AC-DC LINE CORDS ........ vearsaaaiBBe
60 TUBULARS‘ paper. molded. 0.00023 to
0 1000V, ReR. SI1d - v oe v oaaaasnns 88e

5-IN 'l DRILL BIT:

Teams. sAWS. CoDes.

shapes. drills: use with hand or power drills .+ -88€
g2 RANSIS'I’OR VARIAGLES' T
3] 5 pdrbe brpseioa 3
O 40 SUBM'N' CONDENSERS for transistor
nted elreult work. Rep. ST ascosscsaaans 88¢
(] 40 PRECIS!ON RESISTORS asst. carbon.
,§ W, ‘Rex, FI10 wymd vwdhd gy :3:1
0 66 RADIS.TH KNOBS: it Coiore. i
Iation. Reg. OME rey. $1 @a. o soseacana B8Bc
] 300-FT. HOOKUP WlRE R gt TERL:
slzes, colors. Rew. S5 cvevaaaarara veasan 88e
] 8 REA PLUG-N-JACK: o e Aen
3. tuners. PHODOS ®pbiha® & o wadd B oad d &9 BBc
a 60 MlCA CONDENSERS to .01 to 1200V.
Sliver 10o. Reit. S28 44 .cvaarasssssssonan 88e¢
0 40 SUBMINI RESISTORS: 1a ne  meome
values to 10 ReR. 86 «csssasans 88¢
Oos3 TRANS'STOR XFM ‘ﬁ and couplers. Sub-
minl size of uscs. audio. ete. Rex. S10..-88¢
O 700 HALF wnr:ls asna. vae carvon
resletors incl. 50%. ReR. S12-casaanassannns 88¢
[J &0 CONDENSER 5PEC|AL. molded. Paber.
ceramie. oll, mica, diges. varlable <« ssssswas 88e
[J 76 H' O RES|ST°R$ Insulated. carbon: 1o%
. 10 ohms 1o 10 mews. Rex. 512 ..88¢
a2 "FLEA" POWER MOTORS: 1.3 w06 vDC
penlllv tell powered. Perm. mawn. Slze: | Va 28¢
O 5 "SEALED" CIRCUITS: buuit-in resistor-
condenser coupling clrcuits for sub-mini worluee
P S ....88¢

Rew. R0 « ¢ oo ua

Free Surprise Gift with Every Order!J
CATALOG—Year's Subscription!

133 Everett Ave,
Chelsea 50, Mass.

VOM OWNERS

Get FREE COPY of unusual reference
bulletin packed with valuable data:

“ALL ABOUT VOM’s”

Rapid answeérs to all vOm problems. No strings at-

tached, but antity is limited. SEND TODAY a post

card: paste 3..- ad. of write. GIVE MAKE & MODEL
OF YOUR VO

127-Wi1l

. N.Y.

M.
NEW WORLD LABORATORIES £35.,:.2°F | '3

%~ MAIL ORDER HI-FI

You can now purchase all your Hi-Fi from one
reliable source and be assured of perfect delivery.
Carston makes delivery from NY stock on most
Hi-Fi, Recorders and Tape within 24 hours. SEND
US A LIST OF YOUR HI-FI REQUIREMENTS
FOR OUR WHOLESALE QUOTATION and aur
FREE wholerale catalogue.

CARSTON STUDIOS

125-TD East 88 St. New York 28, N.Y.

THE ULTIMATE IN CITIZENS RADIO EQUIPMENT

A new & different C-B Transmitter-Recelver. The very
maximum in performance (rom presently known meth-
ods, A slfifle unit housing & separite watt (4 watt
output) trnnumllwr and a 14 tube ultra sensitive-
selective re - (not a transcelver), only the power
supnly I8 cnmmnn to hoth units.

XMTR eonslste of 3 stave RF circultry using xmitting
typr tubes. 8 Chunuel orvetal selectur, reluy swilehing
Dual conversioft stabilized 23 ¢hannel tuneable FCVE.
WWV marker at 27me for exaCtiuss In tun BFO
& 8 meler. In shert the Essco ULTIMATE hos
cvervthink you could ask for to obtain maximum
herformance. Worth double 9 95

[

our low price of

ATTENTION HEATH CB-1 owners. vou asked for this
A Unique atlachement th converta Lhe Dresent

super regen. recelver to a selective super-het. Factory

completed unjt ready for easv instaliation in CB. 1 case.

Reaulres small ami. rewiring in orlzinil dc\eﬂur stage

Present tuning control used for SEl 25 95
recePtlon of all C-B channels. Standard mndel
Speeial model with 5 posit. XMTR crvstal sw. 29.95

CAN'T GET YOUR PRESENT C-B unit to put out?
Order an Esseo TINIMITTER. Comblete wired & texted
RF unit of maximum eff. Ready to install 19 95
with your present power supply & modulator .
The ESSCO DUAL GPF antenna. sturdy tempered steel
elements. 3db power galf willl double your 2-, 9
Present ranke

‘THE C-B NEWS'™ A monthly info packed hulletln
WilT help you obtain the mastest fro c.8

tion. Send self addressed 10 envelope !or free :ony

!ss(o (_B “QTS SB WALKER ST.

NYC 13, N. Y.
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| generates its own signal for audio, i.f.,
or r.f. testing. The Model 802 also in-
corporates a noise locator circuit for

Fi dollar

the most important Hi-
you'll spend |
this year
will be
for the

new

HI-FI
DIRECTORY

& BUYERS' GUIDE

aers, Amplifiory, to,
? Ta,
10F Wenrng wna ", T°P® Hecordur,

Now on sale or order by coupon today. Only *1

The hi-fi enthusiast who makes the smartest investment knows long beforehand
exactly what equipment, prices, and specifications await him. You too can get the
complete story—before you ever actually step into a store by buying the big. 1960
edition of the Hi-Fi1 DiRecTORY & Buyers' GUIDE. It's jammed from cover to cover with
listings covering virtually every piece of hi-fi equipment manufactured.

Complete with all prices and specifications, it includes illustrations of hundreds of
products. The world’s most comprehensive hi-fi reference gives you entire sec-
tions on:

* TUNERS <+ RECORD PLAYERS -+ TAPE RECORDERS
* CARTRIDGES <« TONE ARMS + TURNTABLES
* AMPLIFIERS « PREAMPS ¢ LOUDSPEAKER SYSTEMS

 RECORD CHANGERS + ENCLOSURES AND CABINETS

PLUS: Helpful articies and features on what to look for, how to buy, advantages and
disadvantages of different models, how to judge quality and recognize a bargain.

BUY YOUR COPY OF THE 1960 Hi-FiI Directory & Buvers’ Guioe AT YOUR
NEWSSTAND OR RADIO PARTS STORE, OR ORDER BY MAIL TODAY USING
THE HANDY COUPON BELOW. ONLY $1

Ziff-Davis Publishing Company
Department EW 119

434 S. Wabash Avenue
Chicago 5, llinois

Please send me a copy of the 1960 HI-F1 DiIRECTORY & BuvErs’ GuiDE. | enclose $1.00,
the cost of the pirecToRry, plus 10¢ to cover mailing and handling charges. (Canada and
Foreign, $1.25 plus 10¢ postage.)

NAME

ADDRESS

CITY ZONE STATE
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checking noisy components and uses a
magic-eye tube for visual detection and
a speaker for aural detection of the

signal. In addition, provisions are made
for using the instrument as a substi-
tute speaker or amplifier. It can be
used for checking and comparing mag-
netic, ceramic, and crystal cartridges.

The instrument is transformer-oper-
ated for safety and high efficiency. It
uses separate high-gain rf. and low-
gain audio input channels and gener-
ates an audio signal of approximately
400 cps for testing audio systems. It
also generates a modulated signal of
455 kc. for testing i.f.’s in radios using
this i.f. frequency.

The Model 802 comes complete with
a shielded crystal demodulator probe
and two shielded audio probes. It is
available in either wired or kit form.
It measures 10" x 7"x 5" and weighs
7% pounds.

PLASTIC “EXTENDER™” FREE
Electro Chemica! Corporation of Jer-
sey City, N. J., is offering users of its
“No-Noise Volume Control” and “No-

i e

Noise Tuner-Tonic"” a free bonus in the
form of a 5-inch plastic extender for
use with these aerosol packaged prod-
ucts.

The extender, which fastens to the
1op of the spray can, has a push-button
assembly. It is ideal for pin-point ap-
plications of the liquids and does not
cause shorts. This free premium is
available through jobbers.

SHARP CUT-OFF TETRODE

Westinghouse Electric Corporation
has recently introduced a new high-
frequency, sharp cut-off tetrode for
use as the r.f. amplifier in v.h.f. tele-
vision tuners.

Designated as the Type 6EVS, its
high transconductance and high input
impedance at 200 me. makes it suitable
for use in if. amplifiers and other

ELECTRONICS WORLD
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v.h.f. applications. The new tube is
very similar in construction to the
6CY5 but has higher availabie gain and
lowered noise figure as the result of
its high input impedance, high trans-
conductance, and low value of screen
current. Under typical operating con-
ditions—plate voltage of 250 volts d.c.
and screen voltage of 80 volts d.c.—the
new tube has a transconductance of
8800 umhos for a plate current of 11.5
ma. and a screen current of 0.9 ma.

For full information on this new
tetrode, write the company at P.O.
Box 2099, Pittsburgh 30, Pa.

SMALL ULTRASONIC CLEANER
The NARDA Ultrasonics Corpora-
tion, 625 Main Street, Westbury, L.I,,
New York has recently introduced a

new, low-cost multi-purpose “SonBlast-
er’” ultrasonic cleaning unit which can
handle two different jobs at the same
time.

The Series 400 ultrasonically agi-
tates the contents of two 400 ml. Pyrex
glass beakers. This permits the wash-
ing and rinsing of parts simultaneous-

M

ly, using two different solutions at the
same time.

The new “SonBlaster'” consists of an
ultrasonic generator, Model G-401; a
transducerized ultrasonic tank, Mode}
NT-401; and two 400 ml. Pyrex glass
beakers. Items to be cleaned or proc-
essed may be placed in separate beak-
ers or directly in the tank itself. The
device operates from a standard 117
volt, 50-60 cps line and draws no more
current than an electric light bulb.

The company suggests its use in
cleaning delicate products and parts
including dentures, dental instruments
contact lenses, gears, relays, poten-
tiometers, miniaturized components,
radioactive lab apparatus, semiconduc-
tors, timing mechanisms, etc.

Write the manufacturer direct for
additional details and price.

NEwW TUBE FOR SSB

The Electron Tube Division of Ra-
dio Corporation of America, Harrison,
N. J. is now offering the first beam-
deflection tube specifically designed for
balanced-modulator, balanced-mixer,
and product-detector service in single-
sideband communications equipment.

The RCA-7360 will make possible
simplified, low-cost circuitry with im-
proved performance for single-side-
band and double-sideband, suppressed-
carrier communications equipment, ac-
cording to the company.

The unique deflection systems of the
tube makes it suitable for use in low-
distortion audio-fader circuits, remote

ELECTRON TUBE

INTRODUCES FOR THE FIRST TIME
ANYWHERE A SELECT STOCK OF USED
TUBES AT A FABULOUS LOW PRICE

)

Jan Surphus Tubes!

—

e’

ALl TUBES SENT POSTAGE PAID

Rlease send 25¢ handling for order; under $5

D 6AVSGT
D. eAws
6Ax4cT
SAXsGT
s8a

6€Ba6
68Cs
68ca
6BDe

deposit on C.O.D. orders. Send approximate postage on SBEe

Conadian ond foreign orders.

M ELECTRON TUBE CO.

November, 1959

68Fs

68Fg 6S8cr

s8Gsc ;‘55377
WRITE DEepr. EW-13
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FOR oy
& SPECIay py NEE COMPL

HANDLE THE TOUGH
SERVICE JOBS

as slick as
you do the
easy ones!

This giant, 822-page

guide brings you the kind
ice training that helps you
handle the toughest radio-
\ slick and as accurately as
- you now do the easy ones.
4 For beginners. Radio &
) TV Receiver TROUBLE
is a complete. easily under-
COMPLETE experienced servicemen, it
TRAINING is an ideal way to “brush
velop better troubleshoot

Professional d shorteu
and to find quick answers
methods to puzzling problems.
shoot in Jess time and with a minimum of t g
Each service procedure, from locating troubles to fix-
by more than 417 how-to-do-it illustrations. ['rice

nly $6.75.

of PROFESSIONAL Serv-
television-electronic jobs as
——@ SHOOTING AND REPAIR
stood training course. For
2 ' ific jobs: t

in medern up” on specific jobs: to de
Ing methods and shortcuts
Invaluable step-by-step xuides help you treuble-
ing them fast and acCurately. is covered in text and
PRACTICE 10 DAYS . . . FREE!

| Dept. RN-119, RINEHART & CO., Inc. |

| 232 Madison Ave., New York 16, N. Y. |

| Send TROUBLESHOOTING & REPAIR |
manual for 10-day examination. If 1 like book

| |
I will then send you $6.75 (plus postage)} in

b funl payment therwise. [ will retwrn book |

| and owe nothing. (Savel Send $6.75 with

| order and Rinehart puy)s pestage. 10-day :
money-back guarantee.

I Name |

| Address |

| City, Zone, State |

.

ily new, by

: m
Of used typ, 2y be

S—each
19eGE
1956 &

25Avs
258Q6
25DNg
25LeGy
25wdGT
2525

?XT/XXFM
7va !

URPOSE Tygpe

P.O. BOX 55 Park Station, Paterson 3, N. J.
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Coming in December Electronics World:

2 .

W MMI

S ecret Warfare in Electronics‘

Jamming could save your life! The old art of deceiving an enemy’s radio
or radar system looms as one of the most important defensive weapons
inour arsenal.

In next month's exciting ELECTRONICS WORLD article “*Electronic
L Countermeasures''—you'll get authoritative, important answers
to such problems as false range information...decoy missiles
_ ...misleading radar echoes...plus a complete historical
survey that will show you how electronic counter-
measures saved thousands of lives and helped
bring us victory in World War Il

You'll also enjoy such important December ELECTRONICS WORLD articles as:

ELEBTRON'BS WORLD o LET'S LEGALIZE AMATEUR PHONE PATCHES—A prominent telephone company
official tells you how the now illegal phone patch could be legalized—to the benefit
of all concerned.

e DIELECTRIC HEATING—Find out how this important process is now being used to
package goods, prepare plywood, bake foundry cores, mold boats, make plastic
bags, produce many other varied products for home and industry.

& BUILD YOUR OWN STROBE ANALYZER—-Complete construction details on an un-
usual and versatile strobe unit that can be used to *'freeze motion™. It's helpful in
iooking for causes of vibration in equipment, checking turntable motors, and per-
forming many other important jobs.

e BALANCING YOUR STEREO SYSTEM—Here are complete instructions that make a
handy guide for matching the acoustic output of your stereo channels.

All of these features are coming your way in December ELECTRONICS WORLD—typical of the coverage you'll enjoy
month after month in the world's most authoritative technical electronics magazine. Subscription rates will go
up January 1st, so take advantage of the present low rates to bring ELECTRONICS WORLD to your door every month.
Subscribe today!

SUBSCRIPTION RATES
one year *4 . two years *7 . three years *10

ELECTRONICS WORLD - 434 South Wabash Avenue, Chicago, Illinois
156 ELECTRONICS WORLD
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switching of studio and high-fidelity
equipment, and other applications in
which isolation of control voltage and
signal voltage is required. The tube is
capable of operation up to at least 100
mc.

This nine-pin miniature features bal-
anced push-pull output with single-
ended input; high gain and large out-

|

|

put-signal voltages; self-excited opera- |

tion; stable balance with life over a
wide range of temperatures; high input
impedance, 60 db carrier suppression
in balanced-modulator service, and 40
db oscillator-signal suppression in bal-
anced-mixer service

Full specifications on this tube are

available from the company’s tube dis- |

tributors.
CRT REJUYENATOR-TESTER

B&K Manufacturing Co., 3726 N.
Southport Ave., Chicago 13, Ill. is now
offering a new,
completely self-
contained CRT
cathode rejuve-
nator and tester
as its Model 440.

This new model
is completely in-
tegrated. It tests
and rejuvenates
all black-and-
white and color
picture tubes at the
voltage from 1 to 12 volts, including
110-degree tubes with 2.34, 2.68, 6.3,
and 84 volt filaments. The unit tests
and rejuvenates each gun of color pic-
ture tubes the same as black-and-
white.

Testing and rejuvenating can be per-
formed with the picture tube in the
set. The Model 440 checks leakage, re-
stores emission and brightness, repairs
inter-element shorts and open circuits,
life-test checks gas content, and indi-
cates picture quality by means of grid
cut-off readings.

The unit is housed in a leatherette-
covered carrying case. A data sheet
on this new service equipment will be
supplied by the manufacturer on re-
quest.

correct filament

PACKAGED CIRCUITS FOR TV
Centralab, Division of Globe-Union
Inc., Milwaukee, Wis. has announced

the addition of three new packaged

electronic circuits for replacement ap-

plications in television receivers.
Designed primarily for RCA and

Philco sets, the new units are the No, |

PC-336 retrace suppression circuit, the
Neo. PC-337 phase comparator circuit,
and the No. PC-340 a.g.c. voltage di-
vider.

There are an estimated 500,000 tele-

November, 1959
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|
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/—_———
KING-SIZED
‘“ PAGES

/
EVERYTHING

9 B IN RADIO

llADlo'l
TV
I.EC'I'RONIC-S

i SALARA loo's OF

cararoe NEW ITEMS
LISTED HERE
FOR {sTTIME

2I PAGES
OF BARGAINS
NOT IN ANY
OTHER CATALOG

BURSTEIN-APPLEBEE CO. D..f. M,
1012-14 McGee 51, Kansas City 6, Mo,

o - l [ Send Free 1960 B-A Catalog No. 601.
s

Guar autrt

-U-QIEIN-APPLEBEE L4 acosess

[ ) o .STATE
B X R B B B B i L

RADIO PARTS STORES & HI-Fl SALONS!
L
Hundreds of dealers across the l-n'- -ts-l -n- : -'- e
nation profit by selling ELECTRON- e, 3ales [Departmen
A Electronics world [ |
ICS WORLD each month to their V1 Gus bark Avenue Att: Jerry Schnelder 1
customers. Are you one of them? I New York 16, New York
ELECTRONICS WORLD helps build B (37 Sendme .. ... copies of ELECTRONI&S :
store traftic . . . keeps customers |  WORLD for resale in my store each man
coming back month after month ] g b i [ |
for the merchandise you sell-—and O Send me detaitls on selling ELECTRONICS I
best of all, you earn a neat profit ! ST iy ]
on each copy sold—No Risk IN- i STORE NAME i
VOLVED. 1
So get details on selling ELEC- | ADDRESS. i
E. ?, v,
'momcs_WORLD, tl:le world’s larg- 1 oy ZONE___STAT! 0
est selling technical electronics i 0
magazine. Or, order your copies SIGNATURE I
now. Just use the handy coupon | EW 119
below. '-———-——---------!
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vision sets now in the field incorporat-

ni:#:";"ms T“BE Hos m:al:'-“u ing PEC circuits as original equip- s U R p L U s B U Y s

ment.

| ] [l
NEW—oOIL CONDENSEHS—NEW
WRITE FOR FREE TUBE PRICE LIST | ot o, ey e, |
¢ 1.5 KVA l1selation Transtermer Pri: 115/0r 230/1/60 TUBE FOR HYBRID RADIOS gz. sglz2t l'“ 27 3012 ﬁi;;'
CPS mlh 10, taps. Sec: llS/I/SOUCPS 5«) 7‘5‘:::0 The Electron Tube Division of RCA, RE IR e HOE 4 2’.‘?"2‘; AT |
X q q 8 ~ . - zea
paojb Value(3s08.00-Lnhsed | Harrison, N. J. has just introduced a BC733 AIRCRAFT RECEIVER—I0 Tubes, w/Dyna..
» Aulo-‘l’nmhrmu Pri: 115/1,/60 CPS—30 Amps. Sec - . . [ 110 Me. Conversion for this unit ep: ||
115 thru 135 Volts in two Volt steps @ 24 Amps. (3.37 new twin-diode—power tetrode which peareq in' O Magasine Surpios Col. Ot '35 for 3
::'”mu“;‘”"’: orig. ch" 4 vew. O Only ’;5-:" | has been especially designed for hybrid FE R DA I RO '::'r'*.&n“i; AR
« Scintillation Counter Brand new. Orig. cartons. Ready . : . : DC POWER SUPPLY—US Navy—FP 230/U. input 115
10 operate with Iresh set batieries. Reg. $245.00. Spe- auto radio receivers operating directly | § }’,{,‘&3}’,?ﬁ,‘:;,"c‘,‘:,lﬁf:’.,.x‘?,‘}.,"';.,',‘,‘,f’,'"ﬁf g ,.'.’_“.‘,".f.’.“',x
cisf price $49.95. 10 times more sensitive than usual from 6-cell storage battery systems. connectars. Under Rated— and New so.
G ErE The 12DST-A 15 a multi-unit of the | § Swmeot i rurriiciome, Jibiae oy
o Evans Gasolina or Keresene Heaters Orig. pack. Spe- 5 > s : I Gheat. This In & userul et for dynamatars, relayl
cial $5.00 9-pin miniature type containing two di- ey ke e Y et s "’,’,
* peSpemy o e poboump o | | odos and a high-perveance power tet- | | SIHE v vt stiis s sredie
714" dia. 7%” high. $3.95 (less battery) rode of the space-charge-grid type in PANEL TYPE FREQUENCY METER—Roed fype, “5‘,’I
« Telephone Wire. 3,000 Fi. Reel @ $12.00. 'lwgéese‘l's one envelope. Used in hybrid receiv- ] ;o’inOVrl};() ;Fo.ﬂ!l_vpcr‘;‘_‘;;s\l;i%vum :;cov;gg-
— a; -3AL -
q q e—Com) Volt Trans(.
o Electre-Voice Xtal Mike. Model 915. Brand new ong ers operating from 12-volt batteries, s onr O (W RABO P ew. o 42,48 "
. r‘ncr:_" casr::::' o 1oe outh $4. (tihe diode um;s are used for ;\M signal | 1 fa:{l’ "'Z’?;";’E,{;!?&m;g:" l"'"yfh";"lg‘g?"'&?;"; "
£CaCH. i and automatic volume con- adilb e (b 600000000000000 ——
o Five-Way Binding Posts 22¢ each (red or black— etectlop & 2 1 PANEL METERS
specify). trol while the tetrode unit serves as | | Min. Meters—1ts7 Sa.—Dojur oomt‘)’o"“- -33.83 '
A . . : ra— " -5 Ctal
+ Spocii! WZEL SSB Transtormars, New. 95¢ 3 for | | the driver for the transistorized power- 27 WA Wenton New—0-3A RF. - o, 3.e9
2.50, 10 for $7.50) p 13 Raimesso 1. L . 255 |1
e T-17 Mika. Brand new. Sealed paclmge Only $4.95 | output stage. . ) R I | g: Saumre THIbI— 50 m&l ?5;‘ Bked - 3:55
o Glas-Line (« $52.89 per hundred feet. The 12DS7-A is unilaterally inter- 2" 2duare—simpuon—in Miso 'f'” i oE
+ Geloso Tape Recerder 3170.95. Brochure svailable. changcable with the 12DS7. —30— 1625 RCA. W.E. GE.._...New, Soued. Dor. $2.50
» CLOSED-CIRCUIT TV CAMERA. NEW. Brochure | M7 PLATE MOGULATOR for ARC/S Used. ok 3293
available. o
« Freed Power Transtermer Pri. 117 V. @« 60 CPS Sec. OLDEST ASTATIC MIKE I 37 scorx uniy HOUsING 3re7. Thess, ’:f-."'&g‘i:r:’.' 1
glg 900 V.CT @ 60 Ma. DC; (2) 5V. @ 2 amps.; (3) . . [] Sorry no. lrlstrxlu(:i'n:: n«2-\ S oa ol:‘-’l:‘x(:’l" 5_-1‘:,
5 V. ((1, lOar{nps (4)23\! @ 15an;'ps Freed = 1995122 STATIC CORP., Conncaut, Ohio is “'"""’_"" 0 LI Gl i NEW s8.95
acked two 1o orig. box. Net weight each ximr: & i ; wi - POWERSTAT—Superi 0-130VAC—50 /0 Cpa—Twa
Ibs. Price $2.50 each . ::ﬂg:lng lll ;‘_o:‘]del::el r;;nl':f; "). “n_ I (‘h“t ANmp ganasn'\‘:; 01:: undem '(c'an“ "'wpl’r;.a;'s '
o Electrelytic Capaciter Special 4 times 20 MId @ 450 GELil 0o L Al - LSS SELENIUM WECTIFIER—_FWB—U-O0VAC, Input—2U
vDC 75¢c phone owned by an amateur operator. Amps—with magching Xformee A,‘,."._p,,;fc’.,_f’o',’“c ]
. _linary;iullc{e.t. Mndnl48!::!1.For'indushi'al oxl)unl- The contest is open to licensed hams a2 AP et Safonanal ? . New $de 93 g
ing, interval timing, repeat cycling, nuclear applications, 2 WE 18 IMPEDANCE BAIDGE Inductance range + 50 1
etc. Complete with 5963 Tu‘e. Scaler Fits regular octal onll:!‘. N orki D104 |1 B DO ey e o jor. Comaiata of ol
sockets. $5.00 each (10 for 54.00 each) iest prize is a working model D- 3_components. 24 I?guctam_lev(l')lxw .)l.lgg“g_lgg
o FTR Ministure Choke. Brand new. Hermetically sealed. cast in sterling silver, mounted for use | B g, ioin? S 0-460, 3—14B Rheoatat roto 1
2 Hys. at lJOhM(al. 2;;.- ?,xmlisérvwﬁ ;;» 3_' P:;%&g or display as a trophy. In addition, the 'K I oraton s MEW %iio x
each (ten for $3.00, one hundred for A | ws T, . . . M
« 176 KC IF Transtormer @ B0¢ each. winner will receive his choice of either BRADIO SUPPLY CO
- standard lel D-104 del 10-D
o 866A Metal Piste Cap. Fits other similar tubes. & SEEY ] O G/ L6 G . 84 Cortlandt St.
Special 10¢ or 10-C, all equipped with stand. York 7. M. T
. lfplocin{ne.i. A:ta Lamps 6.3 Volts. Orig. packing. Box The D-104 has been made for 25 Mew Yor T,
of ten 50¢ per box. s (G . N : the Hearf of New York's Rodio Row
o G.E. Singls Pole Siz Position Heavy-Duty Ceramic vears. Conte slzl_nls should send the serial In the Hearf of New York's Redio Ro
Switch W/Kneh @ $1.50, number of their D-104, name, call let-
o Procision ES-500A Wide Range 5" Scope ¢« 312500 | | ters, and address 1o “Astatic D-104 SCHEMATI C B O0K
o 10 KV Heavy-Duty Test Leads. ICA>4317 (@ $1.2§ Worldwide Contest,” The Astatie Corp., Over 25 Schemotics, popular surplus gear—
» VTVM Signal Tracer Probe. ICA-4310 @ $1.76 Conneaut, Ohio. The deadline is mid- 24 pages., large 11 x 7 foldovers, printed one
© .002 Mtd Mica Capaciter (¢ 12,600 Volts. New @ 6.95 | | pight December 1st. Winners will be side, fiber cover, less than 15¢ ea.. Includes:
+ Auvtomati¢ Electric DeLuxe Desk Phone. Complete with ) d in April See ELECTRONICS WORLD, August, September
Ringer (no dial). Has necessary connecting cable. It has RILNOUNCLCRINEADENS TR (T
complete hand seGL Igeal n:’r private ph%ne inller:om, | postpaid COMP: 00
extensions, etc. Good, used condition. Special Price " "
waoe | W. E. HOLDS "OPEN HOUSE .. Bceos ACsupRLY
. dl Ly L J
" ammint, Gy it S, 0t 150 1| | \YESTERN ELECTRIC, the manufactur- | | S5 0 A 0 1056 g
sion worm-gear drive in center of unit, allowing capaci- ing “arm” of the Bell System, recently T-47/ART-13 TRANSMITTERS
tor 1o be installed parallel to panel. Brand new, ,bo’x;g held a week-long “Open Honse” at its :3&1:::‘:.&8 '\.‘v?m.':;ﬁ:”' 339 00
1950 1 Allentown Worhs t it the press to T
o G.E. Power Supply. Inputl: 115 VAC G 60 CPS. Allentown Works to permit the press to T75,328/U FREQUENCY METER
Output: 6,000 Volls for CR lube, elc. Heavy-duty relay f| | inspeet its 783,900 square feet of mann- Ten Tie “eneeliens “comdtiion. emecked “sf'i"z‘”s"é'
:a;k panel. Brand new. Original crate. $24.95 with facturing facilities. .
ubes. Fif .
« Heavy-Duty SPDT Knife Switch. $1.00. 'llu_s modern _l.nunufaclurmg center
o Collins Transtermer. 115 VAC (@ 50 ‘60 CPS, Sec: 500 mulu-_s tubes, switches, ('c.mlrol units,
VCT @ 130 Ma. $2.00 transistors as well as serving as a re-
o :am Ghon;r'ﬂor. ll’l%v;clles 4dlued lone' lreuuoencies. search center for improving produets ‘
aving high freq. stal ||yan $q. wave form. Output: . ; 3 .
CO1S KC, B KC, 12 KC—al square waves. Like | | 43¢ by the Bell System, .
new, 'with schematic, less tubes. $22.50 The plun_l has been in operation at
s G.E. Pyranol .2 Mid @ 10 KV Capacitor, $4.95 Allentown since 1946 and now employs
o Triplett 0 to 300 VAC Voltmeter. (Round) Excellent for 3400 with 200 iti abs’ i-
checking industrial 220 VAC lines, etc. Large 4" Dia. lent ) ol a'(ll‘(lllll'on:ul Illh;l.l 1 zl_bslrels-l‘
Coreete w/Mardware. Brand new in erignal Trpe || L C L acturing building, wflice quar | | Somuise BOSES & FIRERGERETS sooss
carton. . $4.95 a manufacturing building, ofhce quar- Tr 62 Re Jiype groun ...u.,...,
« 010 15 RF Ammeter, 34” Rd. Brand New. Orig. Boxed. ters, and power and gas houses, and a SORLTOT Box. Miounts, SoRReciory. Tubes (less “”“""
Simpson. W/hardware. $3.95 e joe builldin & ’ —Bo- ,’i‘,‘i‘“‘“‘ e A 124.00
« Heinemann C ker, 230,115 AC Tr N &- Same s ve for ‘14 or “24-v  operation lIncludin:
ircuit Breaker, 7 AC Volts. rips @ | Pi‘,os 12-\0 or PE-94 (24.v) Dynamotor inastead o
130/28. AL.-.:D: ,espnﬂye:ylruw Boxed. on shz_';s recuner Excellent Sondition CAA sngloo
& Strel ght Unit. Usetul for Airports/Photographers. | | I e e e
Visible 3 miles in bright daylight. Super buy at only PHOTO CREDITS a";:'.,,f"":‘.ﬁ..f:? F'x«:..sf" purehased §194,00
$29.08, with instruction book. (Write for details or Page Credit W
U $59.50
order direct.) 38. 39 (Fig. 4) Us. A P VHF 110/60 cye. Like new LTD Q
« Jennings Model “U™ Variabls Vacuum Capacitor—50 <3 ig. 4.l .8, Army Phote l‘::':‘!.only fordabayer Contains ;pecm :lormor. rectl
to 250 MMFD, @ 15 KV. New $69.00 | | | 39 (Fig. 5). 140 (bottom) .. .. .. Raytheon Co. e o conmectors w/nchemstic: $17.00
o Modivm Diheptal C.R. Socket--2'4” diam, $1.00 39 (Fig. 6)............... poDbaana Tappan Co. REC. MICROWAVE K- nx/npa 5
110v/80/3% ph.

All prices F.O.B, N.Y.C. Specify method of ship-

sell contaim 349 oo

| 40, 48 “op) Westinghouse | Frequancy rangs 1000-6200 m ity metered power

ment. All merchandise insured and guaranteed 48 (center) ......... 003000000 Hazeltine Corp. | | | B R TR
fort c%ﬂ’oofd mds-s only. Receiving fubes guar- 48 (bottom) ... ... ... ... ....... ITT
antee ays—Special purpose & Xmig. tubes 49 (top)......oo.inne Bell Telephone Labs L il
""""" sp21 cY 3 GE" GLbd tactory
guaranteed 30 days. Phone WA lker 5.7000. 49 (center).................. Hughes Aircraft boxged Contod ““6 o peciar “": S“.gn
49 (bottom left)......... .Zenith Radio Corp. $12.00 uu»—so!l.oo hundred
ELECTRONICS 49 (bottom right).... Goodyear Aircraft Corp. SEND FOR MNEWEST FREE CATALOG
COR P. 70.6 G(IF.I. 2) . .I.I.7...F.‘...;;.)The Meaﬂ: Co'rnnany T R .. C.O0.D.'S - F.O.B. Conn.
[} 9. 2), (Fig. 6) ... ... Motorola tne.
512 Brocodway, Dept. EW-11, New York 12,N.Y, 140 (top)...... ,Radio Corporation of America H _I_' MU i = :_L ECTRONICS
133 HAMILTOMN 5T., HNEW HANEM, CQONN
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RATE: 50¢ per word. Minimum 10 words.

RADIO ENGINEERING

ELECTRONICS! Associate degree--29 months. Tech-
nicians, field engineers, specialists in communica-
tions, missiles, computers, radar, automation. Start
February, September. Valparaiso Technical Institute.
Dept. N. valparaiso, Indiana.

BACHELOR of Science in Electronics Engineering. De-
gree in 4 years of Home Study. No resident attend-
ance necessary. Pacific International College of Arts
and Sciences, Primarily a correspondence school
Resident classes also available if desired. 5719-U
Santa Monica Boulevard, Los Angeles 38, Calitornia.

FOR SALE

DIAGRAMS for repairing radios $1.00. Television
$2.00. Give make, model. Diagram Service. Box
672-RN. Hartford 1, Conn

RADIC & TV Tubes at manufacturers prices. Guar-
anteed—Send for free price list. Edison Electronic
Tube Co.. Menlo Park, N, ).

PROFESSIONAL Electronic Projects—OCrgans, Timers.
Counters, Intercoms, etc.—$1. each. List Free.
Parks, Box 1665, Lake City, Seattle 55, Wash.

STOP TV commercials, complete plans for remote
control $1.00. Kittymack, Box 34EW, Monclova, Ohio.

FREE Fluorescent Bargain Catalog—Fixture kits, Fix-
tures, Circlines, Parts. Shoplite, 650N Franklin, Nut.
ley 10. New lersey.

FM TUNERS, 88-108 megacycles, 4 tubes complete,
$14.95. Grutmans, 1 E. 167 St.. N.Y.C. 52. N. Y.

GOVERNMENT Surplus Snooperscopes, parabolic re-
flectors, Receivers, Transmitters. Picture Iist 10¢.
Meshna, 580 N. Lynn, Malden 48, Mass

TELEVISION Sets $9.95. plus shipping.
Sanatoga, Pa.

TELEVISION & Radio Tubes, Parts and Supplies Guar-
anteed. Hi-Quality Tube Co., Inc., 284 Lafayette St
Rahway, New Jersey.

GIZMOS & Such of Still River, Mass., offer a limited
number of BC779 Hammerlund super pros guaranteed
to please at $74.50 each.

TUBES—Tv. Radio, Transmitting And Industrial Types
At Sensibly Low Prices. New, Guaranteed. 1st Qual-
ity, Top Name Brands Only. write For Free Catalog
or Call WAlker 5-7000, Barry Electronics Corp., 512
Broadway, New York 1ZN, N. 'Y

FOREIGN Auto Radic Distributor, FM-AM and AM,
trade discount. Square Electronics, 150-60 Northern
Bivd., Flushing, N. Y.

ELECTRONICS Surplus — wholesale and retail monthly.
12 issues, $1. Box 784, washington 4, D. C.

ATTENTION citizen band operators and hams. Get
maximum output from any transmitter with this new
RF meter. Measures any Rt output. $9.95. Fort worth
Electronics, 5907 East Lancaster, Fort Worth, Texas.

KITS wired and tested. Naczas Kif Service, 273
Belmont Street, Manchester, N. H.

BUILD a Battery Charger or Power Supply. New sur-
Plus Westinghouse 5 amp Mercury rectifiers. $3.95.
Two for $6.95. Electronic Specialties. Box 509,
Charleston, S. C.

RADIO & TV Tubes at Manufacturers Prices' 100
Guaranteed! Brand New! No re.brands or pulls! United
Radio, Box 1000, Newark, N, ]

PHONOGRAPH Records cheap, postpaid. Catalogue.
Paramount, Box 2026-N, Pine Castle, Fla.

SHORTWAVE attachment receives international broad-
casts through superheterodyne radlos. Complete, $2.50
pastpaid. John Dittrich, 247-44 76th Avenue, Bellerose
26, New York.

LIKE New Hickok alignment units 690, 691, 695 half
price. Robert Ireland, Pleasant valley, N. Y.

GOVERNMENT SELLS: Surplus Electronics; Test Equip-

ment; Oscilloscopes; Transceivers; Jeeps; Boats; Air-

crafts; Misc.—Send tor U. S. Depot Directory & Pro-

cedure $1.00—"Government Surplus Sales,”” Box 425
-RT, Nanuet, N, Y.

November, 1959

Jones TV,

December 1959 Issue closes October 42th,

WANTED

WANTED: Tubes—-special purpose and receiving. Top
prices for Klystrons, Power Tubes. Thyratrons, T.V.
and Receiving Tubes. Tubes must be unused. Also
laboratory grade test equipment such as manufac-
tured by HP and GR and AN.UPM prefix. V. & H.
Radio & Electronics, 2053 Venice Blvd.. Los Angeles 6.
California

CASH For Used Short-Wave Ham Receivers, Transmit-
ters & Accessories. Treger wW9lv), 2023 N. Harlem
Ave., Chicago 35. Tuxedo 9-6429.

CYLINDER and old disc phonographs. Edison. Con-
queror, Idelia, and Orateric models. Berliner Grame-
phones and Zono-o-phones. Columbia cylinder Grapho-
phones, and coln-operated cylinder phonos. Want old
catalogues and literature on early phonos prior to
1919. Will pay cash ot trade tate hi-fi components.
Classified Box 50 <% Electronics world, 1 Park Ave.
N.Y.C. 16, N. Y.

CASH Paid! Seli your surplus electronic tubes. Want
unused, clean transmitting, special purpose, receiving
TV types, magnetrons. Klystrons, broadcast, etc. Also
want military & commercial lab test and communica-
tions gear. We swap too, for tubes or choice equip
ment. Send specific details in first letter. For a fair
deal write, wire or telephone. Barry, 512 Broadway.
New York 12, N. Y. WAlker 5-7000

WANTED!

Equipment,
Components or Parts!

If you have something to sell, let
ELECTRONICS WORLD readers
know about it in our classified
section. It costs very little: just
50¢ a word including name and

address. Minimum message: 10
words. For further informaition
write:

Martin Lincoln
ELECTRONICS WORLD
One Park Ave.

New York 16, N. Y.

TAPE & RECORDERS

TAPE Recorders, Recording tape, Bell taoe decks.
hi-fi_equipment, Norelco speakers. We Will Not Be
Undersold! Send for our discount catalog and see
why! Commissioned Electronics, 1776 Columbia Road
Washington, D. C

SCOTCH recording tape at ‘Profit Sharing' prices-
send for catalog-—you’ll be glad you did!'-—Tapeco,
Dept. L, P.0. Box 4353. Inglewood 3, California.

RENT Stereo Tapes--over B0OO different-—-all major
labels—free catalog. Stereo-Parti. 1608-L, Centinela
Ave., Inglewood 3, California

TAPE Recorders, HI-Fi Components. Sleep Learning
Kits, Tapes. Unusual Values. Free Catalog. Dressner,
69-02R 174 St., Flushing 65, N. Y.

AMPEX, Concertone. Crown, Ferrograph, Presto. Tand-
berg, Pentron, Bell, Sherwood, Rek-O-Kut, Dynakit,
Others. Trades. Boynton Studio. 10RT Pennsylvania,
Yonkers, N. Y.

RECORDERS, Tapes, HiFi Components, Four Track
Stereo Replacement Heads. Catalogue, Efsco, 270-E
Concord, West Hempstead, N. Y.

www americanradiohistorv. com

ELECTRONICS MARKET PLACE

Send order and remittance to ELECTRONICS WORLD. One Park Ave.. N. Y. C. 16. N. Y.

HIGH-FIDELITY _ ¢

INDUCTORS for Crossover Networks. 118 types in
stock. Send for brochure. C & M Coils, 3016 Holmes
Avenue N.W. Huntsville, Ala.

RECORDERS, Hi-Fi. Free Wholesale Catalogue. Car-
ston 125-R East 88. NYC 28

DISGUSTED with “Hi" Hi-Fi Prices? Unusual Dis-
counts On Your High Fidelity Requirements. write.
Key Electronics, 120 Liberty St., New York 6, N. Y.
Evergreen 4-6071

¥

REPAIRS and SERVICING

SPEAKERS repaired fast, any type, write for price
list. JaMac. 8845 N.E. Sandy Blvd., Portland, Oregon.

METERS and test equipment repaired. Meter sales.
Free list. Bigelow Electronics, P.0. Box 1, Bluffton.

ALL Makes High Fidelity Speakers Repaired. Amprite.
BA 7-2580.

INSTRUCTION 'Z_f'i?ﬁr

LEARN transistor and Electron tube fundamentals from
latest Army Manuals. Over 450 pages. $2.50. James
Muliin. 25-34 88 St., Jackson Hghts., 69, N. Y.

SPECIAL offer, complete correspondence course in
Electronics, Televislon and Radio only $400.00. 43
texts, over 2000 pages. Limited number available.
write dept. EW Electronics Training, P.0. Box 764,
Pittsburgh 30, Pa.

ELECTRONIC And Aeronautical Engineering Technology.
Two Year Courses. Bachelor of Science Degree in
three years. Northrop institute in Southern California
prepares you for highly pald positions in Avlation
and Electronics indusiries. Employment assistance
during school and after graduation. Approved for
veterans. Write for free catalog. Northrop Institute
of Technology, 1183 Arbor Vitae, Inglewood 1, Cali-
fornia.

CALCULUS. Powerful Modern Mathematics, Easy Prac-
tical Lessons, First Four $1, Mathco, 4256-3 Minmor,
Cincinnati 17, Ohio.

ENGINEERING and Art Degrees earned through home
study.  Electronics, Electrical, Mechamical, Civil,
Physics, Business Administration, Liberal Arts. When
wr{ting, speclfy course desired. Pacific International
College of Arts & Sciences, primarily a carrespondence
school. Resident classes also carried. 5719-C Santa
Monica Boulevard, Hollywood 38, California.

USED Correspondence Courses and Books seold and
rented. Money back guarantee. Catalog Free.
{Courses Bought). Lee Mountain, Pisgah, Alabama.

IF you have a background in Electronics, but are hav-
ing trouble passing FCC phone exams, my 13 years
experience as chiet instructor of electrenics school
can help you over the hump. Not a course. Write me
personally for tree literature. Wallace Cook, P. O.
Box 10634, Jackson 9, Miss.

BUSINESS OPPORTUNITIES

TV Picture Tube rebuilding plant and training pro-
gram still available for many territories. Investment
$8,000-$11,000. Annual volume $25,000 to $100,-
000. windsor Co., 999 N. Main St., Glen Etlyn, III.

RADIQ parts stores and Hi-Fi salons! Someone ‘‘bor-
rowing'’ your personal copy of Electronics World each
month? You ought to be taking advantage of Elec-
tronics World convenient re-sale plan. Sell copies in
your store perform a good service for your cus-
tomers . . . with no risk involved. For detalils. write:
Direct Sales Department, Electronics World, One Park
Avenue, New York 16, New York.
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SHOPPING GUIDE
Classified

A HANDY GUIDE TO PRODUCTS, NOT NECESSARILY
ELECTRONIC, BUT OF WIDE GENERAL [INTEREST.

PHOTOGRAPHY—FILM,
EQUIPMENT, SERVICES

ALASKA—Hawaii—Yosemite—or  Yellowstone. Elght
golsrslides $1.00. Eddings, Roberts Avenue, Corning,

OPTICAL Bargains—Request Free Glant Catalog “CJ).””
120 pages—Astronomical Telescopes, Mlcroscopes,
Lenses, Binoculars, Kits, Parts. Amazing war surplus
;:argalns. Edmund Scientific Co., Barrington, New
ersey.

BUSINESS OPPORTUNITIES

JOBS Overseas! Write Janecek Development Co., 109
Hub Station, New York 55, N. Y,

EARN Extra money selling advertising book matches.
Free Samples furnished. Matchcorp, Dept. MD-119,
Chicage 32, i)

OVERSEAS Employment. American Firms and United

States Government. Comprehensive job Information

50%._00, Forelgn Opportunities, Box 172, Columbus 16,
io.

MAKE $25-350 Week, clipping newspaper items for
publishers. Some clippings worth $5.00 each. Partic-
;IarsY!rie. Natlonal, 81-DG, Knlckerbocker Station,
ew York.

FOREIGN Employment Information—$1.
1665A, Lake City, Seattle 55, Wash.

Parks,

MISCELLANEOUS

‘WINEMAKING; Beer, Ale Brewing.'" |Illustrated.
'552.09. Eaton Books, Box 1242-TC, Santa Rosa, Call-
ornia.

coming soon...
The Big, Exciting RIGO

Box |

HIGH FIDELITY MUSIC SHOWS

featuring hundreds of exhibits
and displays of the very latest
in hi-fi and stereo-equipment!

All shows open to the

public Fri., Sat., Sun.,_Lte 106P.M.
Admission 75c, children free.

BUFFALO—Cct. 30, 31, Nov. 1. Statter Hotel

SEATTLE~Nov. 6, 7, 8. New Washington Hote! |

PORTLAND, ORE.—Nov. 13, 14, 15

New Heathman Hotel I

PHILADELPHIA~Nov. 20, 21, 22

Benjamin Franklin Hotel i

RIGO Enterprises, Inc.
500 N, Dearborn St. « Chicago 10, lIl.
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RADIO PARTS STORES & HI-FI SALONS!

Hundreds of dealers across the nation
profit by selling ELEcTRONICS \WORLD
each month to their customers. Are you
one of them? ELEcTRONICS WORLD
helps build store traffic keeps
customers coming back month after
month for the merchandise you sell--
and, best of all, you earn a neat profit
on each copy sold—No Risk INVOLVED.

So get details on selling ELECTRON-
ics WorLDp, the world’s largest selling
technical electronics magazine. Or,
order your copies now. Just use the
handy coupon below.

ADVERTISER PAGE NO.
Advance Electronics ..................... .152
Aeronetics International ............ . 3
Airex Radio Corporation 90

Allied Radio Corp.

Alpha Wwire Corporation
American Television & Radio Co. . 106
Amperex Etectronic Corp. SECOND COVIEZRZ

Arkay . L
Ashe Radio Co., Walter 99

9, 89, 97, 100, 10)
12

Astatic Corporation, The 29
Atlas Sound Corp 8
Audax Division of the Rek-O-Kut Co., Inc. ...120
Audion 143
B & K Manufacturing Co. 75
Baltimore Technical Institute . 148
Barry Electronics Corp. 158
Bell Sound Division 16
Bell Telephone Laboratories 22
Blonder-Tongue Laboratories, Inc. 34
Burstein-Applebee Co. s 157
CBS Electronics . 3
C & H Sales Co. 146
Canadian Institute of Science &

Technology Limited 126
Candee Co., J. J. 128
Candler System Co. 143
Capitol Radio Engineering Institute 33
Carston Studios ... 153
Century Electronics Co., Inc. 114, 115
Champion DeArment Tool Company 134
Channel Master Corp .24, 25, 26, 27

Cleveland Institute of Electronics

Columbia Electronics 96
Communications Company, Inc. 102
Coyne Electrical School 113, 138, |48
Crosby Electronics, Inc. = 128
Delco Radio . 91
DeRosier and Pugh Electronics ..... 147
DeVey Technical Institute 5
Diamond Electric Company 150
Dressner ...... 102
Duotone . 112
Dynaco, lncorporafed 10, 88, 90
EICO .. 35, 36, 96
Editors and Engineers, Limited 98
Electro-Voice, [ne. FOURTH COVER
Electronic Chemical Corp. 98
Electronics Division Book Service 24
Electronics World 156
Electronics World Classified Information 148
Electronics World Direct Sales Dept. 160
Electronics World Stereo Discs 151
Electronics World Subscriptions t= 136
Essco C-B Hagts. 153
Esse Radio Company . i %6
Fair Radio Sales ... ... ... ... ........ NE
Fairchild Recording Equnpmenl Corp. 88
Fisher Radio Corporation 123
G & G Radio Supply Co. ek A 137
General Electric Company 6, K4l
Globe Elecfromcs 146
Goodheart Co., 110
Grantham School oi "Electronics 92
Greenlee Tool Co. ...... & 141
Hallicrafters - . I24

Harman-Kardon, Inc

Heath Company.. 76 77, 78, 79, 80, 81, 82, 83, 84
Henshaw Radio Supp .

Hi-Fi Annual & Audic Handbook » lll
Hi-Fi Directory & Buyers' Guide ceei..... 154
Hi-Mu Electronics =

Direct Sales Department

Electronics World . )
One Park Avenue Att: Jerry Schneider
New York 16, New York

[J Send me ; coples of
ELECTRONICS WORLD for resale in my
store each month. No risk involved
on my part.

Send me details on selling
ELECTRONICS WORLD in my store,

STORE NAME____

ADDRESS. e
CITY. ZONE__STATE.
SIGNATURE =
EW 119
T c— g — — — G S SIS S S SEES S —

NOVEMBER
1959
ADVERTISER PAGE NO.
Home Movie Making Annual ) 142
Hy-gain Antenna Products ‘. .145
Indiana Technical College 143
International Business Machines
Carporation 130, 131
International Cryshal Mfg. Co., Inc 1)
Jerrold Electronics Corporahon 85
Key Electronics Co. 147
Krylon 121
Kuhn Electronics 128
Lafayette Radio §07, 08, 109
Lampkin Laboratories, Inc. . 126
Lektron 153
McGraw-Hill Book Co. . .. b 140
Mallory & Co., Inc., P. R. 13
Micro Electron Tube Co. 155
Milwaukee School of Engineering 144
Moss Electronic, Inc. 104, 105
National Radio Institute 19, 20
National Schools = 17
New World Laborataries T¥entaaeat 153
QOlson Radio Corporation ............ 1o
Oxftord Components, Inc. 3 . 124
Paco Electronics Co., Inc. s 91
Peak Electronics Company S — 142
Philco Accessory Division 14%
Photography Directory . 122
Pickering & Co., Inc . 90
Picture Tube Outlet 140
Platt Eiectronics Corp. 139
Porter & Dietsch .. 150
RCA Institutes, Inc. 14, 15
R W Electronics . 152

Rad-Tel Tube Co. 115
Radio Corporation of America.. 18, 103, 118, 119
Radio Shack Corporation 95

Rex Radio Supply Co. ; 158
Rigo Enterprises, Inc. 160
Rinehart & Co. Inc. 147, 155
Rockbar Corporation s 23
Sams & Co., Inc,, Howard W. 21,132, 133
Sarkes Tarzian, fnc. 121
Seg Electronics . 149
Sherwood Electronic Laboratories, Inc. 121
Sonic Industries, Inc. 12
Sonotone Corp. 32
Spravberry Academy of Radio-Television 3l
Standard Surplus 148
Supreme Publications 145
Sylvania i o, 1
Terado Company g & 110
Texas Crystals . 94
Thorens 125
Tri-State College 147

Triplett Electrical instrument Company
. THIRD COVER
Tru-Yac Electric Company ; 127

United Audio .......... ... ..cooiiiinn . 88
Valparaise Technical Institute rawe 102
Vanguard Electronic Labs . 126
Video Electric Company — 143
Vocaline Company of America, Inc. . 129
Weathers Industries .... . g 1)
Waestern Radio R SHS— LT ]
Wigo .. ... T &b jeaalBd
World Radio Laboratories SR 150
Xcelite, Incorporated ... ....... 112

PRINTED 1IN TU.S.A,
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. .. the smartest move you can make

=« TRIPLETT VOMs

.. . the world's most complete
line of VOMSs for every purpose!

Model 639-N Case $9.50. Handsome,
black cowhide feather. Center-cover flaps snap
back for full view of scales an¢ complete access
to instrument without removal from case,

Model Pt. T-225-A-33 Tester Stand
$0.50. Metal. holds tester .n approximately
45° angle; facilitates easy reading.

Probe for High Voltage Testing
$14.50. For models 630. 63¢-A, 630-PL. 3¢
APL, and 631. Completely insul sted polystyrene;
guard-type handie. 113~ long; 48~ hi-voltage
wire lead with banana plug at tester end. Avail-
able in 0-12.000 AC or DC volts, and 0-30,000
AC or DC volts.

Model 630-T $54.50. Soecially designed
for telephone maintenance. 297 accuracy on DC.
Fused protected circuit protects resistors ang
meter in ohms ranges. Special neck strap holds
Instrument, freeing both hands. Banana jack
connectors eliminate all shock hazard. Com-
pletely insulated case protects from ground

Model 666-R Pocket VOM $29.50.
Hand size, ideal for electrical maintenance. with
recessed range knob it fits easily into case. AC
rectifier pre-calibrated unitfor easy replacement.
Banana jacks at panel top prevent leads falling
over meter dial. Single king-size seleclor switch
minimizesincorrect settings, burnouts. 20 ranges.
Molded case streamlined, fully insulated

Model 666-HH Pocket VOM $27.50.
Compact. hand-size; 3" meler integral with
panel. adjusted to 400 microamperes at 250
millivolts. Only 3 jacks necessary for all ranges.
19 ranges.

Model 625-NA $£54.50. Dual sensitivity
for extra ranges: large mirror scale for super
readability. 3-color meter scale 5" long. 6” in-
strument. 0-50 microamp. AC volts at 10,000
D/V for checking many audio and high Imped-

Quality. ..
First to last

ance AC circuits wsually requiring VIVM. 38
ranges. Molded insulated case

Interior View showing advanced engineering
features of all Triplett VOMs. Molded mounting
for resistors and shunts allows direct connec-
tions wilhout cabling. Eliminates shorts. Longer
life.

Model 630 $44.50. Popular, streamlined;
long meter scales for easy reading. Qutstanding
linear ohm scale; low reading .1 ohm, high 100
megs. Single king-size selector-switch minimizes
incorrect settings, burnouts, High sensitivity:
20,000 ohms per volt DC; 5,000 AC. Molded,
fully insulated case.

Model 630-A $54.50. Laboratory type;
Y2 % resistors for greater accuracy. Long mic-
rored scale eliminates parallax. Banana jacks,
low resistance connections; high flux magnet
increases ruggedness. Single king-size selector
Switch minimizes incorrect settings, burnouts.
Molded fully insulated case.

Model 630-PL $44.50. Instant-vision,
wider spread scales; streamlined case; hand-
some modern design. Unbreakable window.
Qutstanding linear ohm scale; low reading .1
ohm; high 1o 100 megs. Single king-size selector
switch minimizes incorrect settings. burnouts.
5 to 500,000 c¢ps lrequenty response in
measurements. DC Polarity Reversing sw
High sensitivity : 5,000 shms per volt AC; 20,000
ohms per volt DC.

Quality. ..

First to last

Model 10 Clamp-On Adapter $14.50.
Checks hine |oads with model 310 (can also be
used with 6 otrer models). Instant. accurate,
safe. No circuit breaking or work interruption.
Easy range switching. Availablein 6 AC Ammeter
ranges: 0-6-12-30-60-120-300. Clips around
single wire |0 read AC. Amperes direct. Use with
adapter 101 to instantly divide 2-conductor
cords. Molded case fully insulated, black plastic
with engraved white markings.

Model 630-APL $54.50. Laboratory type
with 1, % resistors, more accurate movement.
Long mirrored scales eliminate parallax. Un
breakable window. Single king-size switch mini-
mizes incorrect settings, burnouts. 5 to 500.000
cps frequency response in AC measurements.
DC Poiariy Reversing switch. High sensitivity:
5000 ohms per voit AC, 20,000 ohms per volt
DC. Molded case fully insulated.

Model 630-NA $74.50. Super Deluxe
with 70 ranges--nearly double conventional
types. Frequency compensated from 35 cps to
20 ke. Temperature compensated. Accurate
within 134 9% full scale reading on DC. Large
open lront meter easy to read. Unbreakahle
window. Mirrored scale. Meter protection against
overloads. Molded lully insulated case.

Model 631 Combination VOM and
VTVM $64.50. Two fundamental units at
the price of a single tester. The No. 1 instrument
for all electronic men, Battery operation assures
VTVM stability and long lite. Sensitivity PLUS.
1.2 volt (vTVM) range is equal to more than nine
million ohms per volt. Large easy to read meler
with unbreakable face. Single king-size selector
switch minimizes incorrect setlings. bucnouts.
Molded case fully insulated.

Model 310 $34.50. The only complete
miniature VOM with 20,000 ohms per volt and
selector range switch. Self-shielded against
strong magnetic field. Rugged. high torque. bar-
ring nstrument. Unbreakable plastic meter
window. Converts to common probe—1{rees one
hand—by fitting interchangeable test prod into
tug Standard sensitivity 20.000 ohms per voit
DC, and 5,000 ohms per volt AC. Accuracy 3%
DC. Moalded tully insulated case.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY
BLUFFTON, OHIO
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FIRST CARDIOID AT SUCH LOW COST!

CUTS BACKGROUND NOISE

| Accepts Only the Sound You Want

IDEAL FOR STEREO RECORDING OR PUBLIC ADDRESS

Unidirectional pick-up and tailored response of the new E-V

729 Cardioid make it economically ideal for many applications

in public address, paging, dictating, home recording, amateur
communications, and other sound use. The 729 Cardioid rejects

. unwanted rear-background noise and room reverberation. Per-
T%?l?rr;;rt?:ﬂd mits working from nearly twice the distance of conventional
microphones. Reproduces only the sound you want, more faith-

fully and distinctly. Instantly slips in or out of desk-base

supplied with microphone. Feels good in the hand.

Where economy is a factor, you still have every

advantage in selecting Electro-Voice. You get the

henefit of the same high quality engineering and

manufacturing that have made E-v the choice of

television networks. You choose from the most?

\ complete line, the most accepted microphone line,
SN in the world. You are certain of finest value and
8 guaranteed satisfaction or your money back.

Model 729

Medel 729 Cardiocid Ceramic. Complete
with desk-base and floor stand adapter.
Ceramic generating element withstands
extremes of temperature and humidity.
Response 60-8000 cps. Output —55 db.
High impedance. Two-tone gray.

List Price, $24.50

Model 729S. With switch. List, $26.50

CHOOSE FROM THESE AND OTHER E-V LOW COST MICROPHONES

~

Model 926 Slim Crystal. For hand or stand wse. Model 924 Lavalier Crystal. For chest or hand
i Non-directional. Moisture sealed crystal. Re- use. Non-directional. Moisture sealed crystal
§ sponse 60-8000 cps. Output —60 db. High im- Response 60-8000 cps. Output —60 db. High
P pedance. Tiltable head. Satin chrome. List, $29.50 impedance. With neck cord, support clips, and
. cable. Satin chrome finish. List, $20.00
Model 920 “'Spherex’’ Crystal. All-direction pick-
up. Moisture sealed crystal. Response 60-7000 Model 727 Slim Ceramic. Instantly lifts out of
cps. Output level —50 db. High impedance. Satin base for hand use. Non-directional. Ceramic gen-
chrome finish. List, $27.50 erating element. Response 60-8000 cps. Output
o —55 db. High impedance. Two-tone gray. With
Model 715 “Century”’ Ceramic, Non-directional Model 712 Compact Ceramic. Fits comfortably desk-base and floor stand coupler. List, $18.00
For table, stand or hand. Ceramic eiement. in the hand. Non-directional. Response, 70-7000 Model 727S. With switch List, $20.00
Response 60-7000 ¢ps. Output —55 db. High ! ¢ps. Qutput —55 db. High impedance. Gray ) N ’ Sl
impedance. Satin chrome. List, $13.00 l Styron case. List, $7.50 Wide choice of Dynamic models, also available.
Model 7155, wWith switch. List, $15.00
Model 615 “Century” Dynamic. Has exclusive See Your E-V Distributor, or Write for Catalog No. 136 to Dept. 119-N

indestructible Acoustalloy diaphragm. Response

80-8000 cps. Output —55 db. Choice of 50

ohms or high impedance. List, $25.50 . ®
Model 718 Ceramic. Non-directional. For hand . i - m;
or table use. Ceramic generating element, Re- No Finer Choice than

sponse 60-6000 ¢ps. Output level —55 db.
High impedance. List, $12.00 ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN, U.S.A.
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