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The frame grid is the closest
approach to the ideal “Phys-
icist’s grid’—electrical char-
acteristics but no physical

dimensions. It results in: * higher
transconductance per milliampere
. tighter Gm and plate current tol-
erance * low transit time ¢ low ca-
pacitances + lower microphonics ¢
rugged construction

I | AMPEREX FRAME GRID

The grid-tb-cathode spacing toler-
ance is defermined by the caretully
controlled diameter of grid support
rods (centerless ground) and by
frame crossbraces between these
rods. Extremely fine grid wire elim-
| inates the “island effect’ usually
encountered in conventional tubes
with equally close grid-to-cathode
spacing. Rigid support of fine wires
reduces mechanical resonance and
microphonics in the grid.
CONVENTIONAL GRID
Grid-to-cathode Sspacing tolerance
depends on accuracy of grid dimen-
sion, obtained by stretching on a
mandrel, and on tolerances of holes
in top and bottom mica rod supports.
Diameter of grid wire must be large
encugh to be self-supporting.

For additional data write to
semiconductor and Specia) Tube Division
Amperex Electronle Corporation
230 Duffy Ave., Hicksville, Long Island, N. Y.
in Canada: Rogers Electronic Tubes & Components. -_
116 Vanderhoot Avenue, Toronto 17, Ontario
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everything in this picture

JUST BY ESTIMATING WHAT IT'S WORTH!

H
{
Ir’s still
not too late ERS €
to enter the R
fabulous
Westinghouse \m
“ i You can win absolutely everything shown in this picture,
simply by estimating its total retail value. The closest estimate wilt
win it all! Enter now! Enter often! Still 2 more Giant Jackpot pictures to go!
Never before a contest so easy to enter...so easy to win! That’s att there is to it . . . Just look what you can
Don’t miss this opportunity to win a whole truckload  still win!
of valuable prizes! Final contest closes in four weeks. : s s ” carvthi .
You can enter the two remaining contests as often as ii’nlzsa?;;lztej.ac]:g:)rinsirc;ll‘ﬁle(e All”— everything shown
you like . . . win from hundreds of other prizes if you i
miss the top award! 2 second prizes: Your choice of Westinghouse Refrig-
Just 3 easy steps to enter... erator, Freezer, Laundromat, Dryer, Two Diflerent
1. Ask your Westinghouse distributor for a supply Ranges, Room Air Conditioner, Stereo-Fidelity.
of official entry forms . . . several for each contest 2 third prizes: Your choice of Westinghouse Refriger-
. éou want to enter.l = ator, Freezer, Dryer, Range, Air Conditioner.
. Estimate the total doliars-and-cents retail value . . .
: (exclusive of local sales and Federal excise taxes) 24 fourth prizes: Your choice of two Westinghouse Im-
of all the items shown and described in the picture merse-A-Matic appliances with a control unit.
L {o; the contest you are entering. You'll receive an  s5g fifth prizes: Your choice of Westinghouse Spoutless
) information leaflet with your entry blanks which  Coffee Maker or Portable Mixer.

shows photographs of all four Giant Jackpots.
3. Write your estimate on the Entry Form and mail
along with the end panel from a Westinghouse
5-pak tray which reads “Westinghouse Electronic
Tubes” or a reasonable facsimile to: ““Jackpot,”
Westinghouse Electric Corp., Box 367, New York
46, New York.

120 runner-up prizes: Westinghouse Dog-0O-Matiec Hot
Dog Cooker.
THIRD CONTEST STARTS AUGUST 31. 1959! GET ENTRY

BLANKS AND OFFICIAL RULES FROM YOUR WESTING-
HOUSE DISTRIBUTOR!

you cAN BE SURE...ir ns%StinghOUSC

Electronic Tube Division Elmira, N.Y.

1f your distributor does not handle Westinghouse tubes send his name and address to
Westinghouse, Box 284, Elmira, New York. Don’t miss this big opportunity!

ELECTRONICS WORLD ls published monthly by ZWI-Davis Publuhing Company. Willam B. Ziff, Chalrman of the Board (1946-1953). at 434 8. Wahash Ave.. Chicako 5. 1ll. Second-
claxs postage at Chicago, Illinols. Authorized by iost Omee Depnriment, Ottawa, Canadi. ag second-class matier. SUBSCRIPTION RATES: one year U, S, and possgsslons, and

Cahada $4.00: Pan American Unlon Chuntries $4.50; all other foreign couniries $5.00,
September, 1959 3
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Men 17-35
ou

READ THESE AMAZING
FACTS ABOUT A MAN
WHO COULD BE

yovu!

PAYS REAL MONEY

ONLY DeVRY OFFERS
ALL THESE FEATURES!

Only DeVry Tech provides Training Movies to
make the basic principles of Electronics crys-
tal clear! DeVry's explanations and illustrations
are a pleasure to follow. Over 300 practical ex-
periments with actual Electronic parts are inciuded
to give you on-the-job type know-how. You even build
your own test equipment.

EMPLOYMENT SERVICE

The Industry knows the quality of BeVry training.
That's why our Employment Service usually has
more demands for graduates than we can fill,
We can also help you get started in your
own shop.

2 MODERN TRAINING CENTERS

Large modern training centers in Chicago and Toronto offer DeVry students day and
evening classes. The staffs, facilities and experience of these centers stand back
of the home training programs. Whether you train at home or in residence, you're

a Devry Tech man. Look into it now!

it
A )
¥

S

Electronic Training Centers”

=pp—y

- skl . U h‘."’ # 1 ‘: ta
'Dne of Nerth America’'s Foremost

Al s it w o

STITUTE |

4141 Belmont Avenuve ¢ Chicago 41, lllinois
Formerly DeForest’'s Training, Inc.

Sepfemb_er. 1959

Electronics in
SPACE TRAVEL

EMPLOYMENT J4
SERVICE

* VoI DA PRSI
N@THING
ELSE
LIKE IT

(it} Lhdelk PR iatg

NO
PREVIOUS
TECHNICAL
EXPERIENCE
NEEDED

brde ;--.Jz.'._:ﬁ:1
NO |
ADVANCED
EDUCATION
NEEDED

.,mw—-‘-mj‘
LEARN i

AT HOME
OR... !

«« IN OUR
CHICAGO
OR TORONTO
LABORATORIES

MAIL COUPON TODAY

DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago 41, lil., Dept. EW-9-P

Please give me your FREE booklets, “Pocket Guige to Real Earnings'’ and
“Electronics in Space Travel,” and tell me how to prepare to enter one or

mare branches of Electranics.

NAME

PLEASE PRINT

STREET

Y e e
[0 Check hers if sybject 1o military training.

—_ IONE STATE

AGE

APT.

DeVry Tech’s Conadlon Training Center is located at
2060 626 Roselawn Avenue, Toronto 12, Ontario.
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Dependability
is a
built-in

feature

of

ail
Delco
Radio

Service
Parts

Take speakers, for instance. Delco electronic speakers are built rugged for long life and resistance to extreme weather E ] C 0
conditions. You can rely on them for exceptional power handling and rich distortion-free tone.

- ; ) v
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 0’
For speakers, transistors, transformers and other fine parts for Delco and other radios, see your Delco Electronic Y

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

Stock with Delco Electronic Parts—more dependability and reliability for your customers, more profit for you.  available everywhere through r@u s \-_-.'x
Electronic Distributors e

associated with e

\ ELECTRONICS WORLD
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Do you WISH you
were EMPLOYED
in ELECTRONICS?

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

An F.C.C. caimmercial (not amateur) license is your ticket
to higher pay and more interesting cmployment. This license
is Federal Government evidence of your qualifications in
clectronics. Employers are eager to hire licensed technicians.

e

WHICH LICENSE FOR WHICH JOB?
The THIRD CL

AT oy

radiotelephone license is of value

'J
R R el

primarily in that 1t qualifies you to 1ake the second class b
examination. The scope of authority covered by a third class f,
license is extremely limited e"-‘
The SECOND CI1LASS radiotelephone license qualitics 714
you 1o install. maintain and operate most all radiotelephone ’gﬁ
equipment except commercial broadcast station equipment ?‘.'»,
The FIRST CLASS radio telephone license qualifies you [AI
to install, maintain and operate every type of radiotelephone @?‘
cquipment (except amateur) including all radio and tele- JIRS
vision statons in the United States, its territories and pos- "’A‘

b

sessions. This is the highest class of radiotelephone license
available

WV
N

INDINLSET

N

GRANTHAM TRAINING PREPARES YOU

The Grantham course covers the required subject
matter completely. Even though it s planned prima-
rily to lead directly to o first class FCC license. it does
this by TEACHING you clectronics. Some of the
subjects covered in detuil are: Busic Electricity for
Beginners. Basic Mathemaucs. Ohm's and KirchholT's
Laws. Alternating Current. Frequency and Wase
length. Inductance. Cuapacitance. Impedance. Reso-
nance. Vacuum Tubes, Transistors. Basic Principles
ol Amplification, Classes of Amplitiers. Oscillators.
Power Supplies. AM Transmitters and Receivers. FM
Transmitters and Receivers. Antennas and Trans
misston Lines. Measuring Instruments, FCC Rules
and Regulations. and extensive theory and mathe-
matical calculations associated with all the ubove
subjects explained simply and in detail

b

\7]

>\
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OUR GUARANTEE _'4!_‘_‘

N

S
v

>,

X

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

\/

1505 N. Western Ave,
Hollywood 27, Calit.
Phone: HO 7.7727

Hollywood Division

408 Marion Street
Seattle 4, wash,
Phone: MA 2.7227

: Seattle Division

Kansas City Division

3123 Gillham Road
Kansas City 9, Mo.
Phone: JE 1-6320

821-19th Street, N. W
Washington 6, D. C.
{Phone: ST 3-3814

Washington Division

b}
P

September, 1959

-7
3 H'—j‘; {Mail in envelope or paste on postal card) |
Ve '.: |

Al
lﬁ, ' To: GRANTHAM SCHOOL OF ELECTRONICS !
> IS05N. Weslern 408 Marion 3123 Gillham Rd.  B2LISth NW )
= Hellywood Seattle Kansas City * Washington 1
Gentlemen |
Please send me your free booklet telling how | can get my com- |
mercial F.C.C. license quickly. | understand there is no obligation !
and no salesmon will call. |
!
[}
Name Age |
Address :
Cily State :
. LI am interested in Home Study, [J Resident Classes 96-P J
7

Get

Your First Class Commercial

F.C.C. LICENSE

QUICKLY !

CORRESPONDENCE OR RESIDENCE CLASSES

Grantham School of Electronics specializes in F.C.C. license
preparation. Correspondence training is conducted from Holly
wood, Seattle. Kansas City and Washington: also, resident DAY
and EVENING classes are held m all four cities, Either wav, by

orresponcdence or in resident classes. we train von quicklv and well

| This Boo‘kl“er
FREE!

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

HERE'S PROOF. ..

that Grantham students prepare for F.C.C. examinations in 2a
nmmimum of time. Here is a list of a few ol our recent graduates,
the class of license they got, and how long it took them

License Wweeks

Robert J. Conley, 129 W. 46th St.. New York 36, N. Y. 1st 14
W. R. Smith, 1335 E. 8th St.. Long Beach, Calif. 1st t2
Howard E. Martz, 301 S. Penn. St Fairmount, |nd. st 2
John W. Dempsey, Box 55, Rising Sun, Md. 1st 12
Donald H. Ford, Hyannis RD, Barnstable, Mass. 15t 12
Richard J. Falk, 2303 Holman St.. Bremerton, Wash. Ist 22
Denson 0. McNully, 1117 N Houston St., Amarillo, Texas Ist 9
lames D. Hough, 400 S. Church $t.. East Troy, Wisc. 1st 12
Odie B. Perry, ., Rt. =3, 2ebulon, N.C st 12
Milton C. Gee, Rt. =1, Washington, N. J. 1st ikl

www americanradiohistorvy com
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# 8
LONG-REACH
END CUTTER

ELECTRONICS
PLIERS

You'll do hundreds of electronics jobs
easier, faster with these specially de-
signed pliers by Channellock. You'll
like the I-0-n-g reach . . . the precision-
matched jaws . . . the hand-hened,
specially hardened cutting edges . . .
the easy-to-handle “‘feel” of the blue
piastic grips. And you'll appreciate the
quality of Channellock 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,

7#118 LONG-REACH FLAT-NDSE PLIER

(Patent
Pending}

#728 LONG-REACH DIAGONAL CUTTER

x B
2

= !

#7358 LONG-REACH ROUND-NOSE PLIER

Channellock Pliers are made only by

CHAMPION DeARMENT TOOL COMPANY
Meadvilla, Pannsylvania

By W. A. STOCKLIN

Editor

SOVIET DREAMS ON DISPLAY

S this is written we have just re-

turned from a special press preview
of the Soviet Exhibition held at the
New York Coliscum. Ncedless to say,
we were fascinated by the tremendous
displays that obviously cost the USSR
a small fortune to assemble and trans-
port. It was, in essence, a show of
peace.

We saw full-size models of all of
the Russian satellites, models of an
atomic power plant and a nuclear-
operated ice breaker, in addition to
working TV sets, high-fidelity equip-
ment, navigational gear, and comput-
crs. To most people who saw the show,
it presents an impressive image of the
scientific ability of the Soviet nation.
But was the image real and did all
the displays represent actual achieve-
ments or was it more “wishful think-
ing” on their part? This is the facet
of the exhibition which interested us
the most.

We do know that the satellite dis-
plays are not dreams for the future
and we have, in the past. doffed our
hats to the Soviet scientists for their
ability in this particular field.

As to the nuclear-operated ice
breaker “Lenin,” although it was
launched in 1957 it is not yet in oper-
ation. They still hope to have it fin-
ished by the end of this year.

The atomie power plant turned out
to be strietly a dream for the future.
They do not now have sueh a plant in
operation nor, as far as we could find
out, is the construction of such a plant
even started. Apparently, it is a paper
design of what they would like to have.

The TV sets did not provide a pie-
ture quality equal to ours and upon
inquiring further we were advised that
their pieture tubes were probably not
as good as those manufactured in the
United States. They did show a work-
ing model of an all-transistor portahle
TV set with about 30 transistors and a
10-inch direct-view type pieture tube.
This model was not actually in produc-
tion but is one that is heing planned
for marketing later this year. A color
TV set was demonstrated and, al-
though the quality of reproduction was
good, it did not have the vividness of
its American counterparts.

We did not see any ham equipment,
but we did see many large posters
emphasizing the importance of the
Russian amateur fraternity. Most of
the equipment shown on the posters
appeared to be of limited power and
home made. In one particular case
they showed a receiver that is similar
in appearanee to a Hammarlund set
produced not too long ago.

Although our primary interest was

www americanradiohistorv com

in the clectronics and nuclear ficlds,
we couldn’t help but being diverted by
the working models of their automo-
biles. The *“Zil-IIT", which possibly
compares with American limousines,
was impressive but upon inquiry we
found that the number built to date
was less than 100. “The “Volga", which
is quite similar to the West German
“Opel”, is priced at 25,000 rubles
which is the equivalent of $2500.00 (at
the tourist rate of 10:1).

Much has been said in this country
about the scientific ability of the Rus-
sian engineer but we were not too im-
pressed by some of the display attend-
ants. We talked to quite a number
who were supposedly there to answer
all questions. However, it was a rare
instance when we could find onc who
could provide the simplest technical
details. One attendant at the TV dis-
play did not know the number of
screen lines standard in their TV sys-
tem, nor did they know the number
of frames per second. Another was not
sure about the number of transistors
in their all-transistor TV set. These
are just a few cxamples. It wasn't
that we were unable to get the an-
swers but simply that the answers
were forthcoming only after a eonfer-
ence among three or four of the at-
tendants. Although their English
wasn't perfeet, we had no problem in
conversing. If only we could speak
Russian as well as they could speak
English!

One of the most interesting phases of
our visit was a lengthy discussion with
one of the attendants. He was 27 years
old and a graduate of an electronie engi-
neering college, having spent five years
at college and ten years in pre-engi-
neering training. After five years of
working as an engineer he now lives in
Leningrad with his wife and two chil-
dren in a two-room apartment with
bath. He works 48 hours per weck
and owns a TV receiver and a radio
set. Apparently it is quite eommon for
families in large cities to have TV sets
but this engineer did not own an auto-
mobile. Tt wasn't, according to his
comment, that he couldn’t afford a car.
It was a question of his being unable
to buy one. We did not question him
any further as to whether or not he
was permitted to have one or whether
there just weren't enough cars avail-
able to the public.

One thing that impressed us was
that irrespective of who we talked to
there was the feeling of friendliness—
a feeling that they were trying to be
as courteous as possible and provide
us with as honest answers to our ques-
tions as they could.

ELECTRONICS WORLD
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ALLIED’S
1960

it’s value-packed...
send for it!

.~ ALIAED
%AD\O

chF'T'ﬂ“G e

1% ELECTRON

your complete money-saving
guide to everything in electronics
WORLD’S LARGEST STOCKS

e N
- ~ " ® Latest Stereo Hi-Fi Systems—
Ea3 i Everything in Hi-Fi Components
‘ frrver ¢ Money-Saving, Build-Your-Own
KNIGHT-KITS for Every Need

.l cATALOOG IO

inpEXi PAG

A - |
‘.ﬂ' = ®\  * Values in Recorders and Supplies
J-’—'—'—"\ ¢ Latest Public Address Systems,

Paging and Intercom Equipment

&8 ¢ Amateur Receivers, Transmitters
_H-g ot S and Station Gear

\\&‘%

cHICAGO 80wl

ﬂ . wasTERN AVENVE  © TN | o Test and Laboratory Instruments
10Q L PHORE WAY L
/ D ® TV Tubes, Antennas, Accessories
sids < * Huge Listings of Parts, Tubes,
St Transistors, Tools, Books
&=
O= FE
r : BTl lﬁ N e

*~ NEW LOW EASY PAY TERMS
Only *5 down (or less) on orders
up 1o *200. Up to 24 months te pay.
Fast handling—no red tape.

featuring
these ALLIED exclusives:

MONEY-SAVING KNIGHT-KITS —the very best in build-your- %
own electronic equipment —designed to save you up to 507
“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.

Get every buying advantage at ALLIED:
lowest money-saving prices, fostest shipment,
expert personal help, guaranteed satisfaction...
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
famous name hi-fi components and money-

send for the leading
electronic supply guide

000000 COOOPOEOEOIICGOIOOOOOOILGIOSEES
« ALLIED RADIO CORP., Dept. 1-J9

[ ]
saving ALLIED-recommended com- - :
| plete systems. ® 100 N. Western Ave., Chicago 80, lIl. s
® *
e [JSend FREE 1960 ALLIED Catalog. .
> s
[ ]
ALLIED RADIO e Name q
[ ]
] E o .
d&n‘ e our 39th year : Address o
[
World’s Largest Electronic Supply House : °
& City. Zone State .
L ]
e .
9
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Dealer JOHN G. ALTMEYER Says...

“Mallory Components are Best

N

John G, Altmeyer serves the North Shore area of Chicago
from Beckers in Evanston. Starting in the business while he
was in high school, John became a service technician and
later, service manager. After fourteen years as service
manager, he took over ownership and has headed Beckers
for the past six years.

In addition to having two men working full time on auto
radio servicing, John's business averages 40 TV coalls a day.
Owver the years, Beckers has built a strong reputation for
integrity and dependability among its many customers.

P.R MALLORY 8 CO. Inc. & |

P. R. MALLORY & CO.. Inc., INDIANAPOLIS 6, INDIANA

10 ELECTRONICS WORLD
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for Modern Equipment “Trouble Spots

%2

“Modern car radios—for example—need quiet vibrators . . . that’s why we replace with Mallory.

Today’s automobiles are engineered for a quieter, more pleasurable ride. A noisy
vibrator in a car radio stands out immediately. OQur servicemen use Mallory Vibrators
for all replacements. We've found that thev're quieter and more dependable. The
Mallory buttonless contact design adds to their longer, trouble-free life.”

Whatever component you need for servicing—capacitors. controls, resistors, silicon
rectifiers or batteries—you get the highest quality at sensible prices from Mallory. It's

the widest line of purts in the industry . .

assure vou that each job is right the first time, every time.

. and every model is service-engineered to

Stop Callbacks with These Quality Mallory Products...

Gems—5 rugged, moistureproof,
Mallory “"Gem’’ tubular capacitors
in an easy-to-use dispenser that
keeps your stock fresh and elean—
easy to find—no more kinks in lead
wires. They're your best bet for
outstanding service in buffer, by-
pass or coupling applications.

Sta-Loc* Controls —New Sta-Loe
design enables your distributor to
custom build, in just 30 seconds,
over 38,000 combinations—elimi-
nates waiting for out-of-stock con-
trols. You can replace the line
switeh by itself, without unsolder-
ing control connections.

September, 1959

RMC Discaps *—areaproduct of the
world’s largest producer of ceramic
dise capacitors. Long the original
equipment standard, Mallory
RMC Discaps are now available
for replacement. They come in a
handy 3" x 3" file card package . . .
easy to stock, simple to use.

& T'rade Mark of Iadiec Materials Company, a
division of P. R. Mallory & €'u. Inec.

Gold Label* Vibrators —On critical
auto radio servicing, use the
Mallory Gold Label Vibrator. It
gives longer, trouble-free service
life. Mallory Gold Label Vibrators
feature Mallory exclusive button-
less contact design.

*Trade Mark

www.americanradiohistorv.com

FP Eiectrolytics—The Mallory FP
—the original 85 C capacitor—
now has improved shock-resistant
construction and leakproof seal, Its
etched cathode construction—stan-
dard in all FP's—assures hum-free
performance. High ripple current
ratingsfit the toughest filter circuits.

Silicon Rectifiers —New Mallory
design gives far longer life, lower
forward voltage drop, and reverse
leakage current than conventional
types . . . exceed the requirements
of military humidity tests. In con-
venient Kkits for replacement of
selenium rectifiers in radio and TV.

1
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Tarzian

Offers You
A Gomplete Range
of Silicon Rectifier
Mounting Types

M-500

The cartridge-type Tarzian M-500
(500 ma) snaps into popular fuse
holder brackets,

.l'rl.
40H
Standard top-hat Tarzian 40H (750

ma) is directly interchangeable where
a metal case is required.

W

_M//’-II;/
Tarzian F4 (750 ma) insulated case

tucks in out of the way against chassis,
Leads are solder type.

Write for complete information

SARKES, TARZIAN, INC.

RECTIFIER DIVISION

DEPT.N-5, 415 NORTH COLLEGE AVENUE
BLOOMINGTON, INDIANA

In Canada: 700 weston Rd., Toronlo 9. Tel. Roger 2-7535
Export: Ad Auriema, Inc.. New York City
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ELECTRONICS IN NIGERIA
To the Editors:

On behalf of the people of Nigeria, I
wish to thank you for your article
“Electronics in Nigeria,” which ap-
peared in the April issue of this mag-
azine. Many Nigerians are now rcal-
izing the potentialities of electronics
in the country’s communication and in-
dustries,

We sincerely hope that Americans
will lend a helping hand in our strug-
gle to place our country on the map of
the world. T hope that American elec-
tronic industries will investigate the
possibilities of investing in Nigeria.
The Nigerian government has set up a
liberal policy for all foreign invest-
ments. This policy goes far beyond
what other under-developed countries
will offer. Electronics in Nigeria is yet
a baby—but a fast-growing baby.

Kaxu OKORONKwWO

Nigerian Electronics Engineer
CBS-TV

New York, New York

Thanks to Reuder Okoronkwo for his
comnients on the aborve urticle. We ure
alwuys pleased to leurn of our readers’
reuctions.—BEditors.

* * *
HI-FI CROSSOVER NETWORKS
To the Editors:

Authors Cohen and Cohen have done
a very excellent piece of work on the
two-part article “Hi-Fi Crossover Net-
works.” which appeared in your April
and May issues.

After studying the article, there is
still a question in my mind. I have
several excellent speakers that 1 would
like to combine into a system, but the
woofers have 16-ohm impedance and
the tweeters have 8-ohm impedance.
What is the correct hookup to be used
in this case?

Roy J. Dow
Northford, Connecticut

This has been « frequent question. In
general, if your amplifier has both §-
and 16-ohm output tups, the unsicer is
simplified. A 16-ohm circuit is wused
with the 16-ohm speaker, and this is
connected to the I16-ohm output tup.
An 8-chin circuit is used with the
8-ohm speaker, and this is connected to
the 8-ohm output tap. Author Cohen
will have a little more to suy on this
rery subject in one of our forthcoming
issues.—Editors,

* * *
OTL HI-FI AMPLIFIER
To the Editors:

In the May issue, Mr. Futterman
seems to be in error on two counts in
his article “Ultra-stable OTL Hi-Fi
Amplifier,”” In reference to Fig. 1, Mr.

WWW americanragdiohistorv.com

from our Readers 5
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Futterman says, *Signal voltage de-
veloped across the plate load resistor
of V. is applied between grid and
cathode of output tube V, Likewise,
signal voltage 180 degrees out-of-phase,
developed across the cathode load re-
sistor of V., is applied between grid
and cathode of output tube V,,” Care-
ful examination, however, will reveal
that the signals are impressed between
grid and plate of cach output tube,
not between grid and cathode.

The author also says, "In this cir-
cuit, the output tubes are working as
cathode followers . . )" Certainly, V,
cannot be considered to be working
as a cathode follower. Its cathode is
at signal ground.

W.C.H.
East Lansing, Michigan

In response to Reader W.C.H'’s letter,
here is what Author Futterman has
to suy.—Editors.

Dear W.C.H.:

You are certainly correct in saying
that the signals from the phase-split-
ter are applied between grid and plate
of each output tube, and not between
grid and cathode. Fig. 1 clearly shows
this and my manuscript said "grid and
plate.” Somewhere along the line this
was changed to *grid and cathode,”
which is clearly in error, as you point
out,

As regards V, working as a cathode
follower, surely this is so. It is not a
condition that the cathode of a tube
be at signal ground to define a cathode
follower. Granted, this is the usual
modc of operation. However, as I sece
it, a tube cathode follower is a circuit
wherein the input signal is applied
between grid and plate and the output
taken between cathode and plate, the
plate being the common terminal.

The output signal has the same
polarity as the input signal; that is,
it follows the input—hence the name
“cathode follower.” In my circuit
grounding the cathode does not change
this operation.

JuLius FUTTERMAN
New, York, New York
* * *
THIRD-CHANNEL CIiRCUIT
To the Editors:

I have rcad with interest Mr. Bur-
stein’s article ‘“Phantom Channel for
Stereo” in your June issue.

A simple modification will eliminate
the high crosstalk that Mr. Burstein
found when using the eircuit shown
in Fig. 4, The direct conncction be-
tween 4-ohm taps in this circuit causes
the high crosstalk and will also in-
crease distortion and cause instability
in some amplifiers. The addition of a

ELECTRONICS WORLD
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mode! no. 9524
*4.99%°

ST,
AUTOMATIC TENN-A-LINER

i1 It’s here! The world’s first automatic rotator that

REVOLUT/ONARY lets you aim your antenna exactly where you want it. ..
ROTOR PRINCIPLE not 6, 10, or 15 degrees off course...but right on
Permits Use Of target, accurate to one degree!
‘ CONDUCTOR WIRE!

1o
Big Pri d . -
g ‘ the first entirely new

. Save about 25% below the cost of 4 con. . " L
automatic in five years!

ductor wire of similar quality...
or

k Step up from a lower quality 4 conductor
wire to a top quality 3 conductor wire at no

h \ ® New dual synchronized motor design provides
increase in costf.

absolute control over antenna direction. You can even

Big Performance Advantage moke ane degree adjustments.

.
S On runs of _100‘feef or more, hOvaer. 4 @® No relays, springs, ar excessive linkoge ta mar per-
H conductor wire is recommended, with fhe formance. Fewer maving parts mean langer life, mare
2 fourth conductor doubied up on the power

H line, This reduces line loss, brings mere vol- dependable perfarmance.

H

2 tage to the rotator, and provides higher Noi irritating “whirr.”’

¥ a oiseless nylon gears end irritoting “whirr,

g torque than rotators which must use 4 g - y g g

4 conductors. 3 . ® No solenoids to cause electrical interference on the
i 3 conductor rotor yir? is sold only through Tenn-A-Liner TV screen.

S Channel Master distributors! Models to

@ New circuit design delivers full valtage, produces

ﬂﬂﬂﬂflﬂ MHST[R 501”’. Chiose bram higher tarque ta turn heaviest antenna arrays.

LLLERYILLE, BN
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center - tapped autotransformer as
shown here will eliminate these un-

THERE’S GOLD IN THIS desirable efTects.

C "D ( The voice-coil winding of an output
TREASURE

OUTPUT TRANS
len

LEFT
SPEAKER

= |
=an PHANTOM
ADDED CHANNEL
AUTOTRANS |; . SPEAKER
(CENTER)

RIGHT
SPEAKER

s
CHANNEL C>

B, i i Y ¥ j

>
!

NOTE: GNDS. ARE COMMON o

transformer works well in this appli-
cation. Use the ground and 16-ohm
leads as ends, and the 4-ohm lead for a
center tap. (Leave primary leads
open.) The quality of the transformer
is relatively unimportant as long as
the d.c. resistance is low so that any
old junk-box transformer will do, even
for a high-quality system.

Care should be taken with both
Figs. 3 and 4 to observe speaker polar-
ity as incorrect polarity can produce

§
|
|
!

T TIX LIER & |
\.f é CammiLL - pUBI “

- e poor system bass response.
pePENDABLE JACK A. CRAWFORD
CONSISTENTYY Electronic Scientist
/ / U.S. Naval Ordnance Test Station
Capacitors ‘ China Lake, California

“ -
oy | . rl'l’d
' Prefe o Py We wish to thank Reader Crawford
. for submitting the foregoing circuit
Our readers may also be interested

® n seeing a brief item (“New Third
Channel Approach”}, which ran in our
August issue. on a technique being
used by Allied Radio to obtain a phun-
tom channel. In this case, j-ohm taps
are grounded and signal is obtained
from the common terminal of the owut-
put transformer in o sort of pusi-pull
arrangement.—Edilors.

SAGE COMPUTERS
To the Editors:
In your June issue there was a short

The modern way to stock and sell the article called “Chip Chasing” by D. L.
’ . X Reiffin. This article states that in al-
world’s most wanted capacitors. This eff lemifion of the large Buoudhy. com
cient shop-chest tells you what’s in stock and exactly where it is. No puters used in the SAGE system, clay
more digging for misplaced units. You get an assortment of the most Is used 10 maintain chip control. While
0 ll]al' C_D “Pl'efel‘l‘ed” type t\ViSt- rongs “B]ue Bea\'el‘s ”» and it is a small error, al! the SAGE com-
pop 1 p . ' ! puters are made by International Busi- e
Mylar Tubulars—in handsome metal cabinets. Makes you look more ness Machines Corporation. Equip-
efficient...makes work efficient! Best of all they’re FREE with your ment made by Burroughs is used to
purchase of capacitors. bring information to the computers
and to accept processed information
See the “Treasure Chest” at your C-D distributor or write for Bul- from them.
letins to Cornell-Dubilier Electric Corporation, South Plainfield, N.J. EUGENE F. Lucas

IBM Corporation
Duluth Air Defense Sector
Duluth, Minnesota

The suggestions made by Author

T onsistently ependable Reiffin are still good, regardless of
iy 5 ORNELL UBILIER whose equipment is used. Editors.
= ® =, —50-

SERVICE CAPACITORS 14 ELECTRONICS WORLD
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Copyrighn 198 Chunnel Mamer Corp.

CHANNEL MASTER-
jurts A

Channel Master puts
Stereo Brilliance
within the reach of
everyone'!

the superbly engineered

 CHANNEL MASTER

Stereophonic Amplifier
model no. 6600, only

$99O95

T

i

e T o — W L - =

Channel Master

AM/FM TUNER

Extreme sensitivity and high selec.
tivity assure clear reception of every
station. model no. 6610 38495

audiophiie net

16 WATTS PER CHANNEL

If you've been led to believe that high price is
the only measure of high fidelity, just listen to the
Channel Master model 6600! For here is an amplifier
which, at its original price, was universally acclaimed

Channel Master PATENTED by critical audio experts. Now this quality instrument,
MINSTREL. SPEI_\KER‘SYSTEM providing the ultimate in stereo reproduction and
Sound that rivals big cobinet systems listening pleasure, is available at a new lower price

+i:in @ mere fraction of the space.
series 6630 52995

»udiophile net

that brings it within the reach of virtually everyone.

Performance Specifications

Sold only through FREGUENCY RESPONSE: Uniform from 20 lo 30,000 cycles at 1 watt = 1 db.
Channel Master Distributors POWER OUTPUT: 16 watts per channel (total 64 watts peak).

HUM AND NOiSE: Phono: better than 69 db below 10 millivolts at full output.
Tape: better than 55 db below 3 millivolts at full output. AN
chaanels betier than 80 db at full output at minimum volume.

DISTORTION: Less than 1% at full output.

cﬁ\f\"flﬂfl MASTEH works wonders in Sight and Sound

U WWW americanradiohistorv. com
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G-E PROFIT PROGRAM

I ar\y Setl
| X U | R nnml f‘*ﬁ?{‘@ LV‘L’;L“ =
l - mn}ﬁ oilelelgle ,{mvm
ﬂﬂﬂﬂﬂ.** » Qg
m f B S e

Display rack with wall hanger $23.95, or free
with purchase of 650 General Electric tubes.
Rack with floor easel, $25.95 or 700 G-E tubes.

wWwW americanradiohistorv. com
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Streamlines Your Tube Sales

for Fast Turnover, Top Volume!

Missing cartons show Your tube inventory
what tube types you can easily be checked
should reorder. at a glance.

A- General Electric “first”...that sells more
tubes, saves record-keeping, provides the
tubes you need when you need them! This is
G.E.’s new PROFIT* Program, packaged for
you in the finest, most complete tube display
rack ever offered to TV technicians.

See (left) how easy it is to select types...
how stock rotation is assured by orderly tube
removal and replacement! Note the Display’s
ample dimensions—44” high plus 16” for easel
base; 40%” wide—providing plenty of space
for a scientifically planned tube inventory!

If you invite customer self-service, the Dis-
play is ideal for that purpose. Also, your stock

Service -Desrondd Eji ]
o
L
H

LS )

A second display will Rack can be hung on o
accommodate additional wall if floor space
supply of tubes. is not available.

of tubes can be checked visually at any time.
Missing cartons tell you what types to re-
order, and how many, since the type numbers
of all tubes taken out can ke recorded in back,
Book-keeping is virtually eliminated.

Over-stocking and tube shortages: both are
banned by the Balanced Inventory feature.
Your tube dollars work harder than ever be-
fore. See your nearby G-E tube distributor
today about General Electric’s Service-
Designed Tube Display with brand-new, built-
in inventory control! Distributor Sales, Elec-
tronic Components Division, General Electric
Company, Owensboro, Kentucky.

Frogress fs Our Most Important Product

GENERAL ELECTRIC

2:111-222

KT

-

. -J.E‘
=
o T

Esls,
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This man needed a replacement picture tube for his TV set—and he wanted the best. So his
TV technician installed an RCA Silverama—the premium picture tube made of all-new glass

and all-new parts. It’s the finest picture available today — just right for the customer who
expects top quality and top performance.

Sell RCA Silverama with the assurance that you're delivering a completely new tube—a pre-
mium product that can command a premium price and premium profits for you/

* * * * *

Is your customer budget minded? Offer him an RCA Monogram—factory-rebuilt by RCA to
dependable quality standards. There’s no finer rebuilt made—just right for the customer
whose primary consideration is price.

Sell RCA Monogram with assurance—your customers will get satisfactory performance—and
you will have fewer call-backs.

Remember...

+«RCA picture tubes—warranted for one full year and fit virtually every
make and model TV set.

« RCA picture tubes—backed by a brand name you can sell with confidence.

«RCA picture tubes—pre-sold by an extensive and continuing national THE
advertising campaign. BIG
.f/ .
DA "RADIO CORPORATION OF AMERICA
g@ Electron Tube Division Harrison, N. J.
18 ELECTRONICS WORLD
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Learn Rad
by Practicing
al Home in

Spare Time

Without Extra
Charge You GetI

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.

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
of fascinating jobs, satisfaction and prestige as well as in-
creasing personal prosperity.

Increasing Opportunities in Growing Field

A steady stream of new Electronic products is increasing
the job and promotion opportunities for Radio-Television
Electronic Technicians. Right now, a solid, proven field of
opportunity for good pay is servicing the tens of millions
of Television and Radio sets now in use. Color TV, Hi-Fi
is growing. The hundreds of Radio and TV Stations on the
air offer interesting jobs for Operators and Technicians.

More Money Soon—Make $10 to $15 a

Week Extra Fixing Sets in Spare Time

NRI students find it easy and profitable to start fixing
sets for friends and neighbors a few months after enrolling.
Picking up $10, $15 and more a week gives sub-
stantial extra spending money. Many who start
in spare time soon build full time Radio-Television

-, sales and service businesses—enjoy security.

Act Now—See What NRI Can Do for You

\ NRI has devoted over 40 years
Y| to developing simplified practical

training methods. You train at
| home in spare time. Get practical
experience, learn-by-doing.
NATIONAL RADIO INSTITUTE
Washington 16, D.C.

WWW_ americ

| Sample Lesson and Catalog
| Both Sent FREE

D N N s SR SR S

i0-TV Electronics

A7

NRI Has Trained Thousands for
Successful Careers in Radio-TV

E]

Studio Engr., Stration KATY

"I am now Studic Engi-
neer at Television Sta-
tion KATV. Before en-
rolling, I was held back
by limitation of a sixth
rade education.” BiLLy
ANCHEZ, Pine Bluff, Ark.

v

i .
' 2
e ‘bVN
! w':"g;_‘r‘:"'-"‘,‘ £

Has All the work He Can Do

“I have repaired more
than 2,000 TV and Radio
sets a year. NRI training
certainly proved to be a
good foundation.” H. R.
GoRDON, Milledgeville,
Georgia.

M di#

[

Has Good Part Time Business
“Early in my training 1
started servicing scts.
Now have completely
equipped shop. NRI is
the backbone of my prog-
ress.”” E. A. Brepa, Ta-
coma, Washington.

» » » » SEE OTHER SIDE p » » »

N N T B I I G B B G DD G S S e T

Cut Out and Mail This Card—No Stamp Needed

OLDEST & LARGESY

"ulionul adio
 Washington 16, D.C.

Please send me sample lesson of your Radio-Television
Training and Catalog FREE. (No salesman will call.

Dept. F

Name..
Address

City

HOME STUDY

Agi

Zone. State

ACCREDITED MEMBER NATIONAL HOME STUDY CQUNCIL

anradiohistorv com

RADIO-TY SCHOOL

PREEE e
« A
; How Electricity :

is Produced
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NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE
Technical Know-How Pays Off in Interesting, Important 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 receiver.

Learn-by-doing.

E

elo.t o

= 4
o' _ Y
L «

methods, procedures. Train for your FCC a
Commercial Opetator’s License,

YOU BUILD Vacuum Tube

YOU BUILD
g g Voltmeter .
Broadcasting Transmitter I . ~ =
» Use it to earn extra cash ‘
As part of NRI Communications Course .3 ‘ fixing neighbors’ sets; 0 ‘
you build this low power Transmitter, N ‘ | bring to life theory L
jearn commercial broadeasting operators’ 4 you learn from k

NRI's easy-to-
understand texts. \

YOU BUILD This 17 Inch
7 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

&

DA L4

For Higher Pay, Better Jo

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 interesting positions.
Govt. Radio, Aviation, Po-
lice, Two-Way Communica-
tions are growing fields. 3
Trained Radio-TV Opera- ‘\
tors have a bright future. = 3

—--—-—_---—-——--1

FIRST ctass| |

Permit No. 20-R
(Sec. 34,9, P. L. & R}

!
W ashington, D.C. I

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the United States

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

www americanradiohisto!

* Famous for Over 40 Years

NRI is America’s oldest and largest home study

A Radio-Television school. The more than 40 years’

J-FE- smilh,  experience training men for success, the outstanding

ounder  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
is 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, Washingten 16, D. C.

NRI Graduates Do Important Work

sl S W

|

Now Quality Control Chief
"Had no other training
in Radio before enroll-
ing, obtained job work-

("\ Train at Home the NRI Way

Works on Color-TV
'NRI changed my whole
] opened my own shop ltii‘;e If T had not kailc)eln

receivin di- e course, probably
ing on TV amplifiers be- hf;?,::_ i hnve‘ m}é to would still be a fireman,
fore finishing course. R:.re extra help. 1 am in- struggling alonx. Now
Now Quality Control japendent in my own ntrol Supervisor at
Chief.” T. R. FAVA- puginess’’ D. P. Cres- WRCA o
Loro, Norwich, N. Y. sEv, Stockton, Cal. MeLiNg, NewYork, N.Y

SAMPLE LESSON SEE
(YEYT TN I [ OTHER
both FREE SIDE

NRI Course Eosy to
Understand

-
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"THE NATIVE HOLLANDER WEAR

1 Bell Telephone Laboratories

experiment in noise appraisal

I'lre native Hollander wears wooden sloes.
Nebra<ka has no seacoast.
“The daisy is a common wildilower.”

As these syllables. words and sentences come in over
the telephones. stand-ins for millions of Bell System sub-
scribers rate them for clarity of reception

From these lests. Bell Telephone Lahoratories enginecrs
delermine what is ohjectionable noise. and work 1o mini-
mize il in telephone cirenits, The begin by tape record-
ing hackground noise associated with working telephane
circuits. Test statements of appropriate length and con-
tent (such as those abovel) are read onto a secand tape,
and both are fed onto the test circuit under earefully eon-
trolled conditions. A third tape. of normal room noise
is played through a loudspeaker in the test lab.

September, 1959

S WOODEN SHOES."

Several hundred listeners, meeting in small groups
several thnes a da weehs at a lime. are then asked lo
rate the effect of 1oise on transmission of the various
simulated telephone calls

For the Bell Systemn, the resulls of the studv will be-
come part of the over-all transmission ohjectives. At Bell
aboratories, they will inflluence apparatus and systems
development waork.

Notse is a major distraction of modern day living. It
i= also an enemy of the Bell Svslem. 1n a telephoue re-
ceiver during a call. it might be power line hum. switching
or thermal nois perhaps atmospheric static. Bell
Laboratories spends a great deal of time. effort and money
to keep this extraneous noise from hecoming annoyin
atd 1o assure you of a trouble-free connection.

Q BELL TELEPHONE LABORATORIES

World center of communications research and development
21
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FOR P, A.
OR TAPE

unlimited versatility . . .
exceptional performance . . .
long service life . . .
nominal cost . ..

! 4

// .

controlled magnetic microphone by

SHURE

Striking, streamlined unit delivers fine voice
and music reproduction in Jozens of public
address ‘and home recording applicetions.
Whether used indaors or out, in-the-hand,
or on a desk or floor stand, vou'H be impressed
by its fine response, high ontput, ruggedness
and beauty of design, The Commando offers
you such importani features as dual imped.
auce. on-off switch, and cable connector.
Patented controfled mugnetic eonstruction is
unaffected by extremes of temperature and
humidity, can be depended on to maintain
high level of quality through tough. sustained
usage, vear alter year.

the Commando is araitable in thre: models:

DELUXE Model *430°°

A dual-imipedance unit  with A25  swivel
adapter, on-off switch. eable conneetor

list price 33850

LAVALIER Model 4207
A dual-impedance unit with lavalier cord and

clip assembly lint price $3000

STANDARD Model 415"

A high impedance unit with A25 swivel
adapter list price 82750

srite for free literature:
¥ SHURE BROTHERS INC.
222 Hartrey Ave.
Evanston, [H.. Dept. 13-1
Manufacturers of world.famous Shure High-
Fidelity Stereo Dynetic Phono Cariridges.
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DR. J. EARL THOMAS, JR. has been ap-
pointed to the newly created post of
director of research
and engineering for
the semiconductor
division of Sylraniu
Electric Products
I'ne..a wholly owned
subsidiary of Gen- =

eral Telephone & “

Electronics Corp.

Dr. Thomas joined
the organization on an advisory basis
in January. In his new assignment he
will be responsible for all of the di-
vision's product research and engineer-
ing activities.

He attended Johns Hopkins Univer-
sity, where he received a Bachelor of
Arts degree in physies and mathemat-
ics in 1939, In 1943 Dr. Thomas re-
ceived a Doctor of Philosophy degree
from the California Institute of Tech-
nology at Pasadena. He is a memboer
of Phi Beta Kappa. Tau Beta Pi, and
Sigma Xi, honer fraternitics, as well as
the American Physieal Society and the
Institute of Radio Engineers.

£ *

#

DANIEL DENHAM, sales manager of the
magnetic produets division. Minnesota
Mining «nd Manufactwring Co.. has
been named ehairman of the Magnetic
Tape Section. Electronie Industries As-
sociation Parts Division. This new sec-
I tion has just been formed as part of
an over-all division reorganization
which ineludes the establishment of a
number of new sections representing
various segments of the components

manufacturing industry.

PAUL P, WICKMAN has heen named vice-
president for industrial and govern-
ment sales. Radio
Shuek Corpovation,
He was formerly
with the electronie
components division
of Gencral Eloelrie
Coniranyy.

While associated
with that firm Mr.
Wickman held posi-
tions in the marketing division of the
broadcast department; as district sales
manager of Boston district sales: and
as merchandise manager, distrihutor
sales. tube department.

‘ AMr. Wickman is a graduate of Holy

Cross College.

’ WESTERN ELECTRONIC MANUFACTUR-

ERS ASSOC!ATION, the nation's second
largest electronic trade association, is
the new name of the group formerly
known as the West Coast Electronic
Manufacturers Association. The name
v change is said to reflect the current

www americanradiohistorv. com

growth pattern of the West's electron-
ics industiy. Companies headquartered
on the West and East Coasts are now
locating branch operations in Arizona,
Utah, Colorado. New Mexico, and Tex-
ag—where practically no electronics in-
dustry existed five yvears ago.

The Association’s officers for 1959
are: president. John A. Chartz, vice-
president and general manager, Dalmo
Victor Co.: vice-president. Richard B.
Leng, vice-president, technical products
division, Pachard-Bell Electronics
Corp.: vice-president, William  Ivans.
Jr., vice-president, engineering, Kin-
Tel. a division of Cohu Electronics;
vice-president. L. R. Rockwood. vice-
president, enginecring. ESI, Ine.; sec-
retary, J. D. McLean, president, Hoff-
mun Laboratories. a division of Hoff-
man Electronics Corp.. and treasurer,
Phillip L. Gundy. vice-president. Ani-
per Corp.

e El ES

H. W. (HANK) SHEPARD has heen ap-
pointed to the newly created position
of administrator of
color television mar-
ket development,
RCA Victor Howme
Instruments,

Mr. Shepard has
been general man-
ager of WAMP and
WFMP. Pittsburgh
radio stations.which
are owned and operated by the Nu-
tionul Broudeusting Compuny, Inc. He
has held this post since 1937.

He is a graduate of New York Uni-
versity and served 46 months with the
TU. S. Army during the Seeond World
War, attaining the rank of Captain be-
fore his discharge.

%* * x5

ELECTRONIC INSTRUMENT COMPANY,
INC. (EICO), has aequired 20.000 square
feet of spaece. bringing the company's
total faetory area to 60.000 square
feet. This additional space is being used
to expand the engineering and sales
departments . . . SYLYANIA ELECTRIC
PRODUCTS INC. has moved its executive
offices and several of its eorporate staff
departments to the new General Tele-
phone building at 730 Third Avenue,
New York. N. Y. The compahny is a sub-
sidiary of General Telephone & Elec-
tronics Corporation, which also moved
its headquarters into the new building

. MB MANUFACTURING COMPANY
is planning to change its name to MB
ELECTRONICS . . . ACOUSTICA ASSO-
CIATES, INC. has opened its new plant
at Plainview, Long Island. N. Y. This
new plant consolidates the company’s
executive headquarters and Eastern
Division production and research op-
crations which were previously con-

ELECTRONICS WORLD
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The data that
Launched Thousands

of Careers
18 yours FREE

tells how
you can be
" successful in

ELECTRONICS

Automation . . . Instrumentation . . . Industrial Electronics
.« « Aeronamtical Electronics . . . Guided Missiles . . . Radar
+ . Servomechanisms . . . Computers . . . Astronaunlics . . .
Telemetering . . . Communications . . . Manufacturing

Send for your Free Copy today!

This is a brand new edition of the hook
which has launched thousands of men
on good-paving eareers in eleetronices,

It brings vou comipletely up to date—
answers impaortant questions on newest
career developments in electronics, in-
cluding Automation, Instrumentation, In-
dustrial Electronics, Aeronautical Elec.
tronics, Guided Missiles, Radar, Servo.
mechanisms.  Computers, Astronautics,
Telemetering,  Comnumications  and
Manufacturing,

This book. “Insurance for Your Future
in the New Waorld of Electronies.” also
~hows vou how CRE! Home Study leads
the way to greater earnings in the
hooming e¢lectronics world.

Hawever, CRET does not promise you a
“snap.” With aceredited teclmical school
curricula such as CREI offers, vou must
study to convert your ambition into tech-
nical knowledge which vou can sell in
the fabulous field of Electronics. Since
its founding in 1927, CREI has provide
thousand~ of professional electronics
men with technical education. During
World War ., CREI trained thosands
far the Armed Services, Leading firms
recommend CREl home study courses
for their own personnel. Among them:
United Air Lines. Canadian Broadcast-
ing Carporation. Nztional Broadeasting
Co.. Florida Power and Light Co., The
Martin Co., Columbia Broadeasting Sys.
tem. All-America Cables and Radio,
Inc.. Gates Radio Ca.. Canadair, Lud.,
Federal Electric Corp.. and U. 3. Infar-
mation Ageney (Voice of America).

CREl courses are prepared by recog-
nized experts. in a practical. easilv un-
derstood manner. and constantly revised
to meet the new electronic challenges
of our time. You get the henefit of
time-tested <tudy as<ignments under the
versonal <upervision of a CRE! <taff in.
structor. Your studivs are accomplished
on your own time. during hours selected
hy you, and contralled by vour own will-
power. This complete education is the
reason that graduates find their CREI
diplomas keys to suceess in even the
most advanced of electronic  applica.
tions, CRED alumni hold top positions
in America’s leading firms. At your
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service is the CREI Placement Bureau, which
waintains  constant contact with electronic
industry, and cooperates with emplovers and
gradhiates in naking satisfactory placements.
This free service is available to students. as
well as graduates. Fill out the coupon helow
completelr and mail it now. We'll promptly
send you your free copy of “Insurance for
Your Future in the New World of Electron-
ie2.” The rest—your future—is up to you!

ENGINEERIN
AIDES

TECHNICIANg

Immediate Positiong

ELECTRONIC
TECIHNICIANS

owing Peninsula Co. has
enings for 1st class elec.
snic  technicians m.\vm_'k
coctly with engipeering

topmthit of new products. = nﬂabk‘h
o ol new —
e with CREL or =

CRE] or o N’

iy those I N e oiher form
aini 2 = on, ‘2N °

pal training and 3 vears = HOUE traming “g.c

inimum commercial experis =
will be considered..~Top

Jarfeg«to- qualitelt  appli-

Expesiens
Sthematicy, n Leadng

nte, Call Mr. McQueeney B
‘A. 14733 for appointment. :CONStructioy o ;anr.d
.70 SCIENTIFIC Co Inc.  Circuits ang opong JCt0NIE
§55 COMMERCIAL 8T paport assis prage.

PALO ALTO

EMERSON

RESEAR
LABORATo;Sg

. $9an v

_—
_—

CREI ALSO OFFERS residence training
in Washington, D. C. . .. at the same high
technical level. Day and evening classes
start at regular inlervals. Qualified resi-
dence school graduates earn degree as
“Associate in Applied Science.” If you
have had a high school education, and
experience in electronics—you can qualify
for a CREI home study course. {Electronics
experience is not required for admission to
CRET Residence School.) Check and mail
coupon if you prefer residence or home
study information . . . or write Capitol
Rudio Engineering Institute, Dept. 119F,
3224 - 1oth 3. NW,, Wash., 10, D. C.

INDUSTRY CALLS FOR CREI BY NAME . . .
SO SHOULD YOuU!

Here you see actual help wanted ads—one
from a San Francisco newspaper, another
scen in Washington. They are just two of
many which specify. “CREI or equal” edu-
cation. This shows that industry approves
CREI education. even insists on it. Experi-
ence has taught many. many companies that
CREl students are taught what industry
needs and wants them to know. Let this
be vour cue when vou choose your edu-
cational program.

BRAND-NEW COURSE ADDED . .. AUTO-
MATION AND INDUSTRIAL ELECTRONICS
ENGINEERING TECHNOLOGY. (Complere
course. eovers all electronice pllases of auto.
mation. Special emphasis on theory. function.
ing. and applications of servomechanisms and
computers. Also noteworthy: Lessons on
lllal'llil](‘ confrol, instrumentation, daia.
processing, and telemetry.

MAIL TODAY FOR YOUR FREE BOOKLET

1 Electronic Engineering Technology.

I cHeck ervo ond Computer En
IFIELD of 0O Electronic Engineering Technology

[ Radar, Servo and Computer Engineering Technology

CAPITOL RADIO ENGINEERING INSTITUTE '
ECPD Accredited Technical Institute Curricula—Founded 1927

Dept. 119F, 3224 Sixteenth St., N.W., Washington 10, D. C.
Please send me your course outline and FREE 54-page Booklet. | in:
"Insurance For Your Future in the New World of Electronics” . . .
describing opportunities and CREI Home Study courses in Practical

To obtoin fost, immediote
service, and to avoid delay,
it is necessory that the fol. }
lowing informotion be filled 1

|
[}
I
Employed By.....cce croreeeeccenneenn. |
|
|

Type of Present Work....ow couuue

[} GREATEST (] Brooc.k.ust (AM‘, FM: TV) Engineering Technology B? i
| TEREST [J Television Engineering Technology i
1 INTER [J Aeronautical Electronic Engineering Technology =~ | omeesssssisstsssessinis 1
I [0 Automation and Industriol Electronics Engineering Technology | Education: 1
¥Yrs. High School.... “ ¢
I '
i A e = | Other ]
] [
Street serssssrsssassnsncsieneen | Electronics Experience........... !
)
| 1
I City ... revenerrens ZORE. ... State....ceeniiiinrens | o SRRSO |
i Check: [J Home Study [J Residence School [J Korean Veteran :
Ll R et g R — —— — —————— D e e U SR
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TONEARM CONTROL

lowers the
fonearm
into the
lead-In
groove. ..
lifts it
after play!

dexter chemical corp. » consumer products div. » 845 Edgewater Rd., N.Y. 59
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If the tonearm slips out of your fingers and
bounces over the record—the record is
ruined! If you're unlueky, you will also
need a new stylus and possibly a new
cartridge.

\Why take a chance? pExTRaFIX® TONE-
ARM CONTROL prevents such accidents! It
places the stvlus in the lead-in groove—
gently and accurately. Then, at the end
of play or at any point on the record, it
lifts the stvlus from the record. And the
stvlus cannot touch the record until the
lift bar is again lowered for the next play.
The pExTRAFIX® TONEARM CONTROL also
facilitates “cueing” at any point on the
record.

A must for turntables—and record
changers with manual operation!

Another quality product
by the manufacturers of

-

! LEKTROSTAT®

www americanradiohistorv. com

Record Cleaning Kit

o-10

ducted in four different ptants . . . THE
DEUTSCH COMPANY is planning the
apening of its new, air-conditioned elec-
trical connector plant in Banning, Cali-
fornia. Finishing touches are now being
made on the more than 35,000 square
feet of space to be used for a completely
integrated production and engineering
facility for the company's electrical
connectors.
* * #

ELECTRONIC INDUSTRIES ASSOCIA-
TION's Credit Committee has reported
that the over-all business decline of
1958 was reflected in the electronics in-
dustry. The Committee's report cov-
ered the twelve-month period ending
April 30 and was prepared by Chair-
man D. B. Shaw, Howard W. Sams &
Co., Inc.

While there was an over-all gain of
15 per-cent in the number of compa-
nies experiencing financial difficulties
in 1958-59 as compared with the previ-
ous year, the level still is below 1955
or 1956. The report noted that 31 elec-
tronic manufacturing concerns and 16
distributors had financial trouble dur-
ing the twelve-month period as com-
pared with 27 manufacturers and 14
distributors in the 1957-58 period. These
totaled 47 and 41, respectively, as
against combined totals of 52 concerns
in 1956-57 and 51 in 1955-56.

The study also indicated that during
1957 the average recovery was about
35 per-cent but that during 1958 the
average recovery was around 20 per-
cent. Of the manufacturing companies
in financial difficulties only 16 are con-
tinuing in business, according to the
Association’s survey.

* * *

JACK E. ARNDT has been promoted to

| the position of consumer product line

manager. Heath Company, and ROGER
S. WHITLOCK to the post of technical
product line manager . . . CBS Elec-
tronics has elevated EVERETT B. BOISE
to manager of applications engineering.
receiving tubes . . . Gabriel Electronics
Division, The Gabriel Company. has ap-
pointed JOHN S. HALL manager of man-
ufacturing . . . Collins Radio Compuny
has announced the following executive
appointments for the recently organized
Cedar Rapids Division: J. €. McELROY
has been named director of develop-
ment: DR. R. L. McCREARY, director of
research; and W. W. ROODHOUSE, di-
rector of sales . . . MAURICE FRIED-
MAN has been appointed vice-president
and general manager of General Instru-
ment Corporation’s semiconductor divi-
sion . . . RICHARD P. PALMGREN has
been named assistant credit manager
for CBS Electronics.
Ed * *

AMERICAN AUDIO INSTITUTE has named
Edwin T. Calkin, A.E.S., technical di-
rector of its Independent Audio Testing
Laboratory. He and his staff will he
charged with the testing of high-fidel-
ity components and the preparation of
the Institute’'s Evaluated Reports for
publication to the consumer.

Mr. August A. Perticone, B.A,, M.A
has accepted an appointment to the
Institute's Professional Advisory Coun-

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

$

RADIO-TELEVISION

SPRAYBERRY

2 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
v interesting,
f.' valuable

~ % shop-bench

" practice!

e The new Sprayberry
Trmninf, Television Re-
ceiver, built and tested
in 5 gections.

o Now offered . . . this fine
modern oscilloscope.

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

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

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

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

Complete Facts Free—Act Now; Offer Limited

Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once.. .mail the coupon be-
low and get complete details plus our big new catalog and an actual
sample lesson—all 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. You keep on with your present job and income.
You train as fast or as slowly as you wish. You get valuable kits of
parts and equipment for priceless shop-bench practice. And every-
thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

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

SPRAYBERRY Academy of Radio-Television

1512 Jarvis Avenue, Dept. 25.B,

Mail This Coupon Now —No Salesman Will Call

~ Sprayberry Academy of Radiv-Television
Dept, 25-B, 1512 W. Jarvis Ave., Chicago 26, IlI.
Please rush all information on your ALL-NEW Radio-Tele-
vision Training Plan. | understand this docs not obligate me

and that no salesman will call u; . Includ -
alog and Sample LmnIFREE. pon me. Include New Cat

NAME JAge ...
ADDRESS........ .
CITY ... ———— N -ZONE ... STATE...

Chicago 26, lllinocis

September, 1959
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IT’S FUN TO BUILD THE BEST!

STEREO 70

Superh dual 35 watt amplifiers using the finest
quality parts and the most advanced circuitry
for unsurpassed performance on all lowdspenk-
ers. Complete with all parts. cover. and detailed
instructions enabling 5 hour assemhly. $99.95

NEW STEREO PREAMPLIFIER

The famous DYNA preamp in stereo. Complete
contral Tacilities with ntmost simplicity, integ-
ral power supply, 60 db gain Mvom 3 stereo low
level inputs. plus 1 high level inputs, exclusive
DYNA blend control, Only 5 hours assembly
time. $59.95

MARK III

The choice of the experts. aml tops in every
te~t. 640 watts of undistorted power. with un-
equalled stability on ail pulse and ~quare wave

tests. Features Dyna Biaset for simplified wl-
justment. Just 3 hours to assemble. $79.95

PREAMPLIFIER

The histors-making “no distortion” preamp
which has vet to he matched. Necurate equali-
zation. minimum noise. only 0,05 77 1M, utmaoxt
flexibility., vet construction takes only 6 hours
to build. $34.9%

NEW MARK IV

A 10 watt analogy of the Mark LI, similar to
half the Steren 74. 3 Hour as~emhly with Dyna-
kit's unique preassembled printed circuitry
gives vou uncompromised performance and ut-
moxt reliahility, Charcoal brown and bright
nickel to match other Dynakits. $59.95

NEW STEREODYNE IT CARTRIDGE

Without any equal for stereo or mono repro-
duction. Uniferm high compliance, (5 x 10-6)
minimum dynamie mass, high output. no hum
pickup. no turntahie attraction—everything for
lowest record and st¥lus wear. plus the highest
channel separation over the entire audio spec-
trum. With replaceable stylus. $29.9S

New Stereodyne Arm-Cartridge
The STEREODYNE cartridge in its own onti-
mum tone arm for unexcelled performance andd
unmatched convenience. Dynamic balance und
gvro pivoting enable 2 fram trucking. $49.95

B&O MICROPHONES

The finest ribbon microphones made., Utmost
versatility for the Fkighest quality home and
prafessional use. Ideally suited far stereo—the
exclusive Steren Spacer achieves remarkable
euse of installation. with optimum sebaration
and consistent balance. B&O S0 (50 &) $49.95
—B&O S3 (5Hu ¢ 250 ¢, Hi-Z) $59.95—
Stereo Spacer $14.95

Available from leading Hi-Fi dealers everywhere. Descriptive brochure available on request.

DYMAKITS MAY LS50 BE ONFAINED COMPLETELY ASSEMBLID ARND TESTED Peicey alyghtly hagher n She Welt

DYNACO, INC., 3916 POWELTON AVE.. PHILADELFHIA 4, PA.
CABLE ADDRESS: DYMACO +» PHILADELPHIA, PA. = U, 5. A
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cil. He is working on psycho-acoustic
research and is engaged in the devel-
opment of the Institute's fidelity per-

ception test for music listeners.
* * *

WILBERT E. STEVENSON has been elected
a vice-president of Ruytheon Comipuny.
He is president and
director of Machlett
Laborutories. Inc,, a
subsidiary firm.

Mr. Stevenson was
cleeted president of
the company in 1955 |
and had previously
heen vice-president
in echarge of sales
for 20 years. beginning with 1935.

He is a graduate of Rutgers Uni-
versity and Worcester Polytechnic In-
stitute and was a director of Electronic
Industries Association (ETIA}) in 1938.

* & *
ROYAL INDUSTRIES, INC. of Los Angcles
has announced completion of negotia-
tions for the acquisition of AUDIO COM-
PANY OF AMERICA INC. of Phocnix.
Arizona, manufacturers of miniaturized
hearing aids. The purchase price was
not disclosed. The firm will operate as a
wholly owned subsidiary and no changes
in management or location are being
considered . . . AMERICAN MACHINE
AND METALS. INC. has purchased the
capital stock and business of GLASER-
STEERS CORPORATION. Newark, N. J.,
for a cash consideration. The purchase
price was not disclosed. The company
will be operated as a wholly owned sub-
sidiary of the parent firm, under the
present management. Julius Glaser will
continue as president of the subsidiary
and Fred Steers as vice-president. Both
men have been associated with the elec-
tronics industry for over twenty years.

* * #
SAMUEL RUBEN, inventor of the Mallory
mereury battery which powered the
radios of the “Explorer” and the "Pio-
necr IV satellites, has been awarded
an honorary doctor of science degree
from Butler University.

Other Ruben inventions. developed
in association with Malory. include
a power rectifier and a dry electro-
lytic capacitor. of the type now found
in radio and TV sets.

* * *
JEROME KASS has been named vice-
president and editorial director of Joln
F. Rider. Publisher . . . Utah Ruadio
Products Corp. has rc-clected FRANK
L. PYLE president and ADOLPH H.
SCHENKEL sccretary-treasurer .
Delco Radio Division. General Motors
Corp.. has made known the following
appointments: ARTHUR E. BEETY. di-
rector of purchases; CHARLES A. RINE,
manufacturing manager: and DEAN S.
ALLSOP, works manager . . . FRANCIS X.
URRICO is now section head in charge
of the clectronic equipment develop-
ment department of the semiconductor
division of Sylirunia Electric Products
Ine. . . . GEORGE L. CARRINGTON, SR,
chairman of the board of Altec Com-
panies. Ine.. and vice-chairman of the
board of Ling Electronics. Inec., died
recently at the age of 57. —30—
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How to Get a

Commercial FCC License

do you know what an FCC license
really can do for you in Electronics?

o More income for you every week
® e A more interesting job in electronics

The average person spends over 50% of his waking hours on the job (or going
to and from the job). Therefore doesn’t it make sense to have a job that is
really mteresting and also pavs well?

The chances are very good that if you are reading this magazine you can
qualify for the reallv good jobs in electronics like those shown in the pic-
tures at the left and it won't take long to do it. Your past training and
experience in hasic electronics (such as radio and TV repair. armed forces
electronies. ham operators. etc.) can be the foundation for a profitable
career as an “across-the-board” electronics technician.

Whether vou run vour own shop or work tor someone else, the real moneyv,
the interesting work. is available to the man who can effectivelv handle the
more complex electronic gear. Home receiver repair can provide a good liv-
ing, but it can’'t mateh the opportunities open toaskilled elect ronics technician.

The Career Information Material shown helow will show vou how vou
can quahify for a government certificate of competency . .. a commercial FCC
License .. and acquire a realiy fine technical education. Find out how vour
success with the FCC examination is guaranteed or vour monev back.

You will also tind out which jobs require the FCC License . . where tech:

nicians are needed what a technician needs to know about electronics
. ﬂ - and many other facts ahout opportunities for vou in electronics.
" = [t wiil cost vou only the price of a postage stamp to get all the facts,
b F If youare in any type of elect ronics work . . . or if vou have had previous training
. . or experience in electronics .. vou owe it to voursell to ask us to send vou
Radio & TV Bl’O(IdClISfll‘lg ' ) information on profitable careers in electronics.
L 8

CLEVELAND INSTITUTE OF ELECTRONICS

Desk RN-33, 4900 Fuclid Ave. Cleveland 3, Ohio

I Reytheon Manufaciu ng Compony

Rad.a Corporotion of Americo Opponumes

How To Jie
SUCCESSrUL
n
FLECTHONICS

\n EleciTEnICS

Jupiter IRBM, Army Ordnance missile Command i1
w

Collins Radio Company

ror You

ol S X R N

Aeronavtical Electronics

. Radio Corporation of America

CLEVELAND INSTITUTE OF ELECTRONICS |
Desk RN-33, 4900 Euclid Ave., Cleveland 3, Ohio
Please send FREE Career Information Material prepared to help
me get ahead in Electronics. | hove had training or experience in
Electronics os indicoted below:
| Military ] Broedcasting
Radio- TV Servicing ] Home Experimenting
] Manvufactuning ] Telephone Compony
Amoteur Radio [} Other

engaged? you interested? _____

Name ———— Age

Address

City Zone Stote

!

!

!

!

!

!

]

In what kind of work are you now In what branch af Electronics are |
!

]

]

|

]

]

RN-33 l

----------------------—---
ohistorv.com
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amizen BANDER w A77 AN

ADD TO WHAT YOU HAVE OR BUILD ONE
ALL YOUR OWN WITH THESE

SUB-ASSEMBLIES! B

7

>

G Cabinet (all metal) includes hardwaore,
switches, speakers, panel, case, etc. Com-
plete instructions. Shipping weight 10 lbs.

B IF Unit (printed circuit prewired)
consists of mixer ond tunable
local oscillator feeding 262 KC
IF stage. Includes noise-limiter
and squelch circuits. Designed to
work with units A and C. Makes
dual conversion receiver. Shipping
weight 2 Ibs. $16.00.

A RF Converter (printed circuit
prewired), two-tubes, crystal con-
trolled. Use with IF unit B, Ship-
ping weight 2 Ibs. $14.00.

D Transmitter

Unit {prewired

and tuned) Oscillator

g and amplifier. Crystal

B controlled. Requires Unit

C for modulation. Shipping

weight 2 lbs. Complete with

crystal and tube certified .005%
tolerance. $14.50.

SEE YOUR DEALER* OR
ORDER DIRECT! . . .
*prices slightly higher

Terms F.O.B. Oklahoma City. Other shipments
C.O.D. On C.O.D. orders of $25.00 or more, Y
down payment with order is required.

18 N. LEE

o
C AudioUnit {printed circuit pre-
wired), speech amplifier for crys-
tal or carbon microphone, first
audio for receiver and power
amplifier/modulator stage. De-
signed to follow unit B, Includes
output transformer but not speak-
er. Shipping weight 2 lbs. $13.50

E Power Supply 115 VAC (not pre-
wired). All parts necessary to con-
struct power supply to operate
Units A, B, C and D. Shipping weight
10 Ibhs. $12.00.

F Power Supply 3-way 6 VAC, 12
VvDC or 115 VAC (not prewired).
Shipping weight 10 Ibs. $20.00.

INTERNATIONAL CRYSTAL MFG. €O., INC.

OKLAHOMA CITY, OKLA.

il

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

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

MORE COMPLETE...You learn ALL PHASES of
Television-Rudio-Electronics.

LOWER COST... Other schools make several courses Ba o

out of the material in our ONE
MASTER COURSE . .
pay more for less training than
you get i our course at ONE
LOW TUITION!

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

=

. and you

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

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

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Practical training—YQU
LEARN BY DOING' We send you
complete standard equipment of pro-
fessional quality for building various
experimental and test units. You ad-
vance step by step, perform more than
100 experiments, and you build 2
complete TV set from the ground up.
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.

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

RESIDENT TRAINING AT L0S ANGELES

If 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, mast complete facilities offered by
any school. Expert, friendly instructars. Personat
attention. Graduate Employment Service. Welp
in finding home near schoo! - - and part time
job while you learn. Check box in coupon for
full infarmation.

September, 1959

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson 1s made easy to understand by
numerous illustratrons and diagrams.
All instruction material has been de-
veloped and tested in our own Resi-
dent School Shops, Laboratories and
Studios.

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

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for
Gl Tralning

MAKE MORE MONEY
m TELEVISION

RADIO-ELECTRONICS

NATIONAL@SCHOOLS(’

WORLD-WIDE TRAINING SINCE 1905

e

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

WILL CALL

YOU GET. ..

® 19 Big Kits—YOURS TO KEEP!

® Friendly. Instruction and Guidance
® Job Placement Service

® Unlimited Consultation

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

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY
Television, including Color TV
Radio AM & FM

. Electronics for Guided Missiles

. Sound Recording and Hi-Fidelity
. FCC License

. Automation and Computers
Radar & Micro-Waves

. Broadcasting and
Communications

00 O U1 & L) N e

MAIL NOW TO

1

NATIONAL SCHOOLS, Dept RH-99 '

4000 S, FIGUERCA ST
Rush frec TV-Radio "Opportunity” Book and sample.  J
lesson. No salesman will call.

105 ANGELES 37, calr. |

1
]
!
e RO o
ik .d:';"ill EJEL[IJ-J ‘ ,\uu::ss._

CITY.

!

= AGE 1'
1

ZONE STATE . L

]
NATIONAL SCHOOLS /
Los, Angeles 37, Calif. N

www.americanradiohistorv.com

Check if interested OMLY in Resident School training a1 Los Angeles
‘VETERANS Give date of Discharge. —
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.Lﬂﬂm-h < Latest Information

.
T T L cn the Electronic Industry : -
M[ﬂ'hﬂ!ll[ﬂ‘iﬂ Thes By ELECTRONICS WORLD'S | ' :?
[N | WASHINGTON EDITOR T

BALLOON-COMMUNICATIONS-SATELLITE LAUNCHING SCHEDULED FOR DECEMBER—Early in
December, the National Aeronautics and Space Agency plans to launch the first of a
series of communications satellites——a 100-foot aluminized balloon—-—designed to serve
as a passive reflector to beam signals from a West Coast government installation to a
Bell Labs depot on the East Coast. These earth-searching reflectors, which will be
put into orbit after ejection from a rocket about 1000 miles above the earth, are
expected to be visible from 10 to 20 minutes a day when their orbit is correct for
coast-to-coast relays. Subsequently, NASA disclosed, they expect to place a reflector
into orbit at a 22,000-mile point; a height at which the satellite would orbit around
the earth at the same speed as the earth turns, Or once every 24 hours, establishing
a stationary position over one point on the earth. It has been estimated that 30
satellites of the passive type could provide global coverage and eventually be used
to permit world-wide radio and TV broadcasting, improve navigation, revolutionize
weather forecasting, and increase communications facilities for millions of
additional signals.

SYMBOLS NOW ASSIST ELECTRONIC BRAIN IN READING SCIENTIFIC JARGON——Modern
electronic processing machines are capable of solving many complex problems, but
when it comes to reading scientific texts they are only at the grammar-school level.
To overcome some of the vexing problems involved in machine storage and reading
back such material, a special set of symbols or notation system has been devised
by staff researchers of the Office of Research and Development of the Patent
Office and the Massachusetts Institute of Technology. The new symbols make it
possible to distinguish between a period at the end of a sentence and a period
after an abbreviated word, or to recognize an italicized word, or a word in bold
face type. The unique system, now keing used in language analysis programs and
in research into rapid patent searching methods, is actually a means by which the
raw text of any publication can be translated into patterns of holes in a punched
card or spots on a magnetic tape. All this can be done without loss of any typo-—
graphical detail of the original text despite the small number of different char-
acters that can normally be presented on the punched cards.

OVER 4C-MILLION TAX RETURNS PROCESSED ELECTRONICALLY-—-Electronic processing of
Federal incore tax returns soared to a new record this year making possible
speedier refunds to taxpayers and more effective detection of would-be tax evaders.
According to Commissioner Dana Latham of the U.S. Internal Revenue Service, some
47 million returns were processed with high-speed electronic equipment this year,
compared with 38 million last year and 1 million five years ago. Next year the
government expects to process 60 million returns electronically. Three centers——in
Cgden, Utah, Kansas City, Mo., and Lawrence, Mass.—house the electronic equipment
which is used to verify mathematics on individual returns, compute tax owed, schedule
refunds, issue tax bills, and process notices of payments due,

ELECTRONIC USAF MACHINE READS TYPEWRITTEN PAGES--The Air Force Research and
Development Command has announced the successful development of an electronic
information machine which reads ordinary typewritten sheets having both upper— and
lower-case alphabetical characters; numerals which are self-checking for accuracy;
and even reads the punctuation symbols. As it scans a line at a time, the device
reads the information one character at a time and, upon identification, using stored
electronic logic, it simultaneously converts the information into electrical signals
at the rate of 200 characters per second. The reader uses a scanner to produce TV-
like video impulses from the typewritten characters on a page and then analyzes the
video pattern for various identification clues. Unlike most other electronic
machines, this model can ask itself a question; that is, test for identification
clues, simultaneously and continuously. This enables the print reader, after answer-
ing "yes" or "no" to a few of its own guestions, to make a very sophisticated analysis
in identifying the pattern.

30 ELECTRONICS WORLD
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ASTATIC 7

DYNAMIC CARDIOID MICROPHONE

with the industry’s most positive
anti-feedback characteristics

LIST PRICES

Model 77
Lstrated

Chrome Finish, $82.50;
Gold Firizh, $92,50
Meodel 770 (Head only),
Chrome Finish, $72.50;
Gold Firizh, $82.50
Model C-77 (Complete
with G.Stand

Chrome f nish, $97.45.

f

When you're looking for the ultimate in cardioid microphones, consider e
these advanced features of Astatic’s Model 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 diaphragm
that is pop-proof and blast-proof. retains like-new flex properties for more
Years; an exclusive sintered bronze method of acoustic phase shifting that
creates the industry’s top directional characteristics; -52 db output and
exceptionally flat responsc through 30 to 15,000 cps.

Do one thing for your own satisfaction. On your next installation, make
2 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

[ 4
ol &W@ CORPORATION, CONNEAUT, OHIO

l:. = IN CANADA: CANADIAN ASTATIC LIMITED, TORONTO, ONTARIO
e W1 ] = EXPORT SALES: ROBURN AGENCIES INC. 431 GREENWICH 51 N ¥ 1.N. Y USa

September, 1959 31
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the all-new
% Slereo
cartridge .

VR-227 .7 mil diamond stylus. For
record changer or turntable, $24.95.

Now, outstanding in all four critical areas of stereo cartridge performance—Compliance—Tracks .
precisely, not a trace of stiffness. Channel Separation—Up to 30 db for maximum stereo effect.

Nothing higher on the market! Response—Smooth and flat for superior sound from 20 to 20,000

cycles (VR-225), 20 to 17,000 cycles (VR-227). Virtually hum-free—triple shielded against stray

currents. This is our masterpiece. We urge you to hear it.

GENERAL @ ELECTRIC

Audio Components Section, Auburn, N. Y.

3 ELECTRONICS WORLD
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LET RCA TRAIN YOU
» IN ELECTRONICS

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

ELECTRONICS FOR AUTOMATION

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

Electronic Fundamentals Electronics
for

Automation

Television
Servicing

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

RCA |NST|TUTES, Inc. vome Study School, Dept. EW-%9

A Service of Radio Corporation of America

Send for our
64 page Home
Study Catalog

FREE!

-
|
|
I 350 West Fourth Street, New York 14, N Y.

| Without obligation, send me the FREE catalog of Home Study Courses. No
: salesman wilt call.

|

RESIDENT SCHOOL offers Tech-
nical institute and Vocational
Courses in Electronics. Day and
Evening classes start 4 times each
year. Resident School Catalog
sent free on request.

ANOTHERWAY RCA SERVES EDU
CATIONTHROUGH ELECTRONICS

September, 1959 33

Korean Vetsl Enter Discharge Date. ... ... .. ... .. .. ... .. .. .. ... ... .........,

(1, CANADIANS — Take advantage of these same RCA courses at no
==="l| additional cost. No postage, no customs, no delay. Send coupon to:

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

1 To save lime, paste coupon on pesicard.
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CBS TELEVISION
SHOWS

TOP-RATED
BY RATING SERVICES

This year, 20 out of the top 40 television shows
were CBS. And 189, more people watched
CBS Television Network programs than those
of its nearest competitor. Typical is the ED
SULLIVAN SHOW, top-rated program for
over eleven years.

| [ CBS TUBES

TOP-RATED
BY LEADING
SET MANUFACTURERS

Leading set manufacturers constantly rate
and re-rate receiving tubes for quality . . .
brand by brand, type by type. We are proud
to report that month after month CBS tubes
consistently earn top ratings from these
manufacturers, and maintain this approval.

T0 YUU, this is unquestionable proof that
when you choose CBS tubes, you choose top-rated
quality . . . quality you can depend upon to cut
your call-backs to the bone. Always ask for CBS
.. . the top-rated name all your customers know
and trust.

Receiving, indusirial and pict tubes » 1 ) d
e ity s DTS CBS ELECTRONICS
Danvers, Massachusetts

M stung
34 ELECTRONICS WORLD
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your best buy is

“The overall design of the HF-81 is conservative, honest and
tunctional. 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

~— right “‘off the shelf'’— from 1500 neighborhood EICO dealers.

InPUT SE

HFBY Stereo Amplifier-Preamplifier selects,
amplifies, controls any sterec source & feeds it
thru self-contained dual 14W amplifiers to a
pair of speakers. Provides 28W monophonically.
Ganged level controls, separate balance control,
independent bass & treble controls for each
channel. jdentical Williamson-.type, push-pull
EL84 power amplifiers. "Excellent” — SATURDAY
REVIEW; HI-FI MUSIC AT HDME. *Outstanding
quality . extremely versatile."”—ELECTRDNICS
WORLD LAB-TESTED. Kit $69.95. Wired $109.95.
Includes cover

HF85 Stereo Preamplifier is a complete, master
stereo preamplifler-control unit. setf-powered for
flexibillty & to aveid power.supply problems. Dis-
tortion porders on unmeasurabie even at high
output levels. Level, bass, & treble controls inde.
pendent for each channel or ganged for both
channels. Inputs for phano, tape head. mike. AM
FM, & FM-multiplex. One each auxiliary A'& B
nput in each channel. 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
3I5W power amplifiers of the highest quality
Uses top-quality output transformers for undls
torted response across the entire audio range at
full power to provide utmost clarity on full
orchestra & organ. IM distortion 1 at 70w
harmonic distortion less than | from 20 to
20,000 cps 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 chm speaker taps. input level con-
trois; basic sensitivity 0.38 volts. without exag-
geration. one of the very finest stereo amplifiers
available regardiess of price. Use with self-
powered stereo preamplifier-control wnit (HF8S
recommended). Kit $74.95. wired $114.95.

HFB6 28w Stereo Power Amplifies Kit $43.95.
wired $74.95.

FM Tuner HFT90: Prewired, prealigned. tempera-
ture.compensated “front end' is drift-free. Pre-
wired exclusive precision cye-tronic® traveling
tuning indicator. Sensitivity: 1.5 uv for 20 db
quieling; 2.5 uv for 30 db quieting, full limiting

September, 1959

Stereo Amoplifier-Preamplifier HF81

from 25 uv. IF bandwidth 260 ke at 6 db points
Both cathode follower & FM-multiplex stereo
outputs, prevent obsolescence. Very low distor-
tion. ""One of the best buys in high fidelity kits.

AUDIOCRAFT. Kit $39.95°. wired $65.95°.
Cover $3.95. “Less cover, F.E.T. Incl

New AM Tuner WFT94. Matches HFT90. Sefects
*hi-fi”" wide (20c — 9kc @ —3 db) or weak-
station narrow (20c Ske @ -3 db) bandpass
Tuned RF stage for high selectivity & sensitivity;
precision eye-tronic ™ tuning. Bullt.in ferrite
loop, prealigned RF & IF co Sensitivity 3 uv
30% mod. for 1.0 V out, 20 db S/N. Very low
noise & distortion. High-Q 10 ke whistle filter
Kit $39.95. Wired $69.95. incl. Cover & F.E.T

New AF-4 Stereo Amplifier provides clean 4W
per channel or 8W total eutput. Inputs for
ceramic/crystal stereo pickh-ups. AM-FM stereo
FM-muiti stereo. 6-position stereo/mone selec-
tor. Clutch-concentric level & tone controls. Use
with a pair of HFS-5 Speaker Systems for good
quality, low-cost stereo. Kit $38.95. Wired $64.95.

HFt2 Mono Integrated Amplifier provides com
plete “front-end’ facilities and true high fidel-
Ity performance. tnputs for phono, tape head, 1V
tuner and crystal/ceramic cartridge. Preferred
varfable crossover, feedback type tone control
circuit. Highly stable Wililamson-type power
lifier circuit. Power gutput: 12W continuous
25W peak. Kit $34.95. wired $57.95. (ncludes
cover

New HFS] 3-Way Speaker System Semi-Kit com-
plete with factory-built 3~ veneered plywood (4
sides) cabinet. Bellows-suspension, full-inch ex-
cursion 12" woofer {22 cps res.), 8" mid-range
speaker with high internal damping cone for
smooth response, 332" cone tweeter. 2V, cu. ft
ducted-port enclgsure. System Q of 12 for smooth-
est frequency & best transient response. 32-
14,000 cps clean, useful response. 16 ohms
impedance. HWO: 2612, 13%".14%". Unfinished
birch $72.50. walnut, mahogany or teak $87.95.

New HFS5 2-wav Speaker System Semi-Kit com.
piete with factory-built 34" veneered plywood (4

sides) cabinet. Bellows-suspension, " excur-

www.americanradiohistorv.com

70w Stereo Power Amplifier HF8?
2BW Stereo Power Amplif.er HF8§

Over 1 MILLION EICO instruments in use throughout the world.

FM Tuner HFT90
AM Tuner HFT94

Sterec integrated Amplitier AF4

» @ 29

R

i
12w Mono integrated Amplltier HF12
Other Mono Integeated Amplifiers:
50, 30, & 20W (use 2 for stereo)

Add 5% in the West.

2-Way Bookshelt
Speaker System HFS1

3-Way Speaker System HFS3

>
=
-
o
-t
-
2
@
z
2-way Speaker System HFS5 g
e
[aed

sfon, 8" woofer (45 cps res). & 3'%" cone
tweeter. 1va cu. ft. ducted-port enclosure. Sys-
tem Q of ¥z for srmoothest frequency & best
transient response. 45-14,000 cps clean. useful
response. HWD: 24" 12327, 10¥2". Unfinished
birch $47.50. walnut, mahogany of teak $59.50.
HFS1 Bookshelf Speaker System complete with
factory-built cabinet. Jensen &” woofer, match-
Ing Jensen compression-driver exponential horn
iweeter. Smooth clean bass: crisp extended
highs. 70-12,000 cps range. 8 ohms. HWD 23" x
11" x 97, Price $39.95.

LGS-1 Brass Tip Matching 14" Legs easily con-
vert HFS-1 into attractive consolette. Al!
brackets & hardware provided. $3.95.

IMPORTANT NOTE: All EICO kits built
according te our instructions, and all
EICO factory-assembled equipment, con-
form to the high standirds and specifica-
tions as published in EICG literature and
advertisements. All EICO factory-assembled
equipment is completely and meticulously hand-
wired throughout no print2d circuitry; each
factory-assembled unit js 100% final-tested
throughout for each feature and function — no
‘*spol”* or “'partial"’ checking. In EICO’s finai-
test techniques, aathing is fleft to chance.

Copyright 1959 by Electronic tnstr. Co., Inc.

Fill out coupon on other side tor FREE CATALOG
See and hear the cormplete EICO line at
the IHFM HI-FI SHOW, Booths 305 & 306.

35


www.americanradiohistory.com
www.americanradiohistory.com

The specs prove it...your best buy is

m(@
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. ¢ :o s ¢ ® § DYNAMIC CONDUCTANCE
f

= TUBE & TRANSISTDR
TV-FM SWEEP GENERATOR TESTER #666
AND MARKER #1368 KIT $69.95
KIT $69.95 WIRED $119.95

2 20%8u93%¢00 e

o ittt o

]
i :

WIRED $109.95

Complete with steel cover & handle

' - k = .
RF SIGNAL GENERATOR #1324 i i, l_
KIT $26.95

@ ¢ WIRED $39.95

L et

= ; @ @
& & g 1) ¢ @
°%® ‘ @ Q; 2 .
D E
e o
UN|pRD‘{;T[vmaf2pizmg 5” OSCILLOSCOPE #1460
KIT '529 g5 KIT $79.95 WIRED $129.50
\ 5" PUSH-PULL
WIRED $49.95 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 mc on harmonic band.
4.5 xtal marker osc., xtal supplied. Ext. marker

provision. Attenuators: Marker Slze, RF Fine, RF

moving from cabinet. Measure directly p-p voltage
of complex & sine waves: 0-4, 14, 42, 140, 420, 1400,
4200. DC/RMS sine volts: 0-1.5, 5, 15, 50, 150, 500,

taneous 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 pushbutions: rapid insert of any tube element in
leakage test circult. Direct reading of Inter-element
leakage in ohms. New gear-driven rollchart. CRA
Adapter $4.50.

Entirely electronic sweep circuit with accu-

rately-hiased increductor for excellent line-
arity. Extremely flat RF output. Exceptional tuning
accuracy. Hum and leakage eliminated. 5 fund. sweep
ranges: 3-216 mc. Variable marker range: 2-75 me¢

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

1500 (up to 30,000 v. with HVP probe, & 250 mc with
PRF probe). Chms: 0.2 ohms to 1000 megs. 417"
meter, can’t-burn-out circuit. 7 non-skip ranges on
every funclion. Zero center

Features DC amplifiers! Flat from DC to 4.5 mc,

usable to 10 mc. Vert. Sens.: 25 mv/in; input
Z 3. megs; direct-coupled & push-pull threughout.
4-step freq.-compensated attenuator up to 1000:1.
Sweep: perfectly linear 10 cps 100 kc (ext. cap.
for range to 1 cps). Pre-set TV V & H positions.
Aute sync. Ilm. & ampl. Direct or cap. coupling;
bal. or 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!

. 2 9.0 :
— 2%  —— | P
i
iEEE_ET_g E ) r_.u L7 - ——— ™.
EEESES b v ib# " E
SESTS cee ° 5 |
‘ ——— o L4 Tube Tester =625
> g1 a-de Su & 12V Battery 20,000 ahms /volt
New Transistor NEW Tube & Wired $49.95 Eliminator FLOCE
i . & Charger =1050 V-0-M =565
Portable Radio RA-6 . CRT Fil. * tests 600 mil aibeL, = Kit $24.95
Kit $29.95 NEW Power & Bias Tester =612 . series string type Kit $29.95 Wired $29.95
Wired $49.95 Supply for Kit $3.95 Series/Parallel tubes Wired $38.95 ire .
forea s .less gy batt, Jransistorized wired $5.95 R-C Combination o flluminated Extra-filtered for 1000 mlms/volt
Prealigned RF, IF © Eqpt. #1020 Fast-checks Box =1140 roll-chart transistor equipt V-0-M =536
ximrs; push-pull Kit $19.95 radio/TV tubes, Kit $13.95 Pix Tube Test 1060 Kit $38.95 Kit $12.90
audio; 6 spkr. Wired $27.95 pilot lamps, etc. Wired $19.95 Adapter $4.50 Wired $47.95 Wired $14.90
- i - .- [ eico R-9
e 7o . | 33-00 Northern Bivd.
% VIVM Probes E L1.C. 1, N.Y,
Kit  Wired
Show me HOW TO $AVE 50% on [J Test Instruments
¢ & L :;:g :i':g l Hi-F Ham Gear Send free Stéreo HiFi
R-C Bridge & R-C-L High veltage ] Guide. Send me FREE Catalog., name of neighborhood
33-00 Northern Blvd. L'I.C. 1, N.Y. Comparator = 9508 PIrODE-l $6.95 I dealer
Kit $19.95 High Voltage I
Add 5% in the West. © 1959 wired $29.95 gzl;gz-z;mbes $4.95 I Name
Reads 0.5 ohms- Address
500 megs. Demodulator .$3.75 $5.75 |
{rumn pace ror wore Exco vaLuEs [RECRTERNIIN E il X I B N
power factor Low Capacity $3.75 $5.75 o L Se SRt o s
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Land-based operator in an extensive
ship-to-shore communications system.

Career
Opportunities oy
in Electronics

illustrator,

technical
tronics background, adds nomenclature to
drawing fo be used in a technical manual.
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By WALTER H. BUCHSBAUM / indusirial Consultant, ELECTRONICS WORLD

Company prepare various electronics books.

Enormous industry growth rate and shortage of skilled personnel pave the
way for the non-graduate engineer and technician. Learn what and where
the openings are, also the background and training that will be required.

for the fact that the electronics in-

dustry is booming. With a toral
revenue of 13.2 hillion dollars. the elec-
tronics industry has become not only
a major factor in the entertainment
world and the defense of our country.
but has entered the area of cconomic
importance shared by such industries
as steel, automobiles. etc.

The size of the electronics industry
is even more spectacular since loss
than fifty years ago it was practically
nonexistent. Typical examples of re-
cent growth are the increases in home
and auto radios from 99 million in 1950
1o 143 million in 1958 and the boost in
television sets from 10.600.000 in 1950
to 49,700,000 in 1958 The entertain-
ment segment of the electronics field is
not alone in experiencing this phenom-
enal growth. In 1954 industrial elec-

AI\'Y stock market analyst will vouch

September, 1959

tronics accounted for 650 million
dollars and four years later, in 1938.
this portion of the industry accounted
for revenue of 1 billion. 380 million
dollars!

These encouraging statistics are not
merely of interest to the person invest-
ing his capital in the electronics indus-
try but are of even greater significance
to the person deciding on a career. It
is true that extraordinary ability in
any field can bring success, but in a
field that is constantly growing every
level of ability and effort will be richly
rewarded. The opportunities for
growth and advancement that exist in
the electronics industry are unparal-
leled in any other field simply because
electronics is still on the threshold of
a much greater and more rapid growth
than thus far achieved, In the fields of
communication, computers, and indus-

www.americanradiohistorv.com

trial controls, new techniques together
with new components will open up
areas so vast that it is diflicult for the
hiuman mind to grasp the potentialities.
It is quite foreseeable that electronics
in our lifetime will drive automobiles.
fly airplanes, and control most produc-
tion machinery. The realm of science
fiction has been supersered by reality
and, in most cases. it l.as been elec-
tronics which has made these tech-
nological advances possible. It is for
these reasons that a career in the elec-
tronics field is hound to offer almost
unlimited opportunities for advance-
ment as well as growing financial re-
wards. It is easiest to grow in an in-
dustry that is growing.

Together with the spectacular
growth of the industry, an equally
astonishing personnel shortage has de-
veloped. The most publicized portion

37

INS FOR
wa to three

A5 anty A i ;
gl i W o civilion
Qitien Yore CUY maintgining

BecUlpMmant simi.
ar, Fire Contrel
& ~ital Computers
I .vitry Systems,
duates of ac- |
_ fl‘lec?ronic techni-
#5 4 ors also desired,

,!2-."'

. 5
e

-u.'

a

ine
Janostic pragrom-
omplex ~compuyter



www.americanradiohistory.com
www.americanradiohistory.com

of this shortage is in the ranks of
graduate, experienced engineers and

scientists. but supporting technical
personnel is also in short supply, al-
though less publicity has been given
to this problem. To relieve the en-
gineering shortage. many firms have
undertaken reorganizations which are
mntended to provide engineers with
more technical and administrative as-
sistance., thus improving the efficiency
of graduate engineering personnel.
These reorganizations always involve
the hiring of additional non-graduate
technical personnel. Another great
need for such people has developed in
the testing, quality control, and field
service departments of all electronic
equipment manufacturers, government
agencies, and in the broadcast-telecast
field.

As is the case with most industries.
the salaries of electronics personnel
have risen to keep pace with inflation
but, in most instances, have increased
more than wages in other industries
because of the inflexible law of “supply
and demand.” The supply of skilled
technical help is limited, the demand
is great and thus this type of labor
commands higher pav. Efforts are be-
ing made to entice more and more
young people into engineering careers
by means of scholarships, job olfers,
and good wages, but it will take many
years before the insatiable needs of
this ever-growing industry can be fully
met.

Readers of this magazine not already
professionally engaged in electronics
have sullicient background to build on.
Many of these readers are young pco-
ple not yet decided on a career and
many others are working in some other
field even though their main interest
lies in electronics. Some of those work-
ing in the electronics industry often
have been sidetracked, have reached a
blind alley from which the opportuni-
ties for growth and profit seem very
remote.

The table of career opportunities in
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electronics accompanying this article
is intended to serve as a guidepost and
reminder of the great variety of jobs
available in our industry. Since gradu-
ate engineers are immediately snapped
up by the eager recruiters of compet-
ing companies and since this article
is addressed primarily to the non-grad-
uate. none of the positions shown in
the table requires a college degree. We
have not listed jobs where a degree
assures preference or where some spe-
cialized background other than in elec-
tronies 1s required. Actually, there are
still more opportunities for people who
can combine technical "know-how"
with other skills.

Typical of this is the field of tech-
nical writing where a combination of
technical “know-how” and a flair for
conveying this information factually is
needed. The combination of sales and
technical ability is particularly well re-
warded and technical salesmen or sales
engineers are in great demand. Sales
enginecring is developing into a very
substantial field in itself and invariably
some technical knowledge is required.
This seems obvious when we realize
that the radio jobber's counterman
must be able to understand the tech-
nician who buys a part just as the
component sales engineer must speak

This field engineer is making a waveform
check of a Univac II by Remington Rand.
Rear of the Univac¢ is in the background.

There are many civil-service and other government posi-
tions for individuals with backgrounds in electronics. These
include maintenance. installation. and repair of mobile com-
munications systems in conjunction with such emergency
services as fire control (upper left) and police work (below).

Many electronic technicians work in radio and TV broad-
casting. The one at the lower left is operating an elaborate
master control console in one of the NBC television studios.

the same language as the design engi-
neer who evaluates a particular com-
ponent. A general background in
electronics and a good briefing by the
manufacturer is usually sufficient to
start an alert young man off in sales
engineering. We know a number of
men who started out ten years ago
with a very basic knowledge of elec-
tronics, worked first as sales engineers,
then as independent manufacturer’s
representatives. and now earn more
than the president of the company
which gave them their start in the
field.

Levels of Skill

It is difficult to arrive at a universal
method of grading the levels of skill
and technical knowledge which qualify
an individual for a particular job. The
Armed Services have a system of grad-
ing skill levels and most manufactur-
ers have their own methods of deter-
nmining qualifications. Experience
shows that in practically all instances
an employer will try to determine just
what a person can do rather than hire
by a fixed, mathematical system of
levels. For purposes of job evaluation,
however, some kind of system is neces-
sary. In the following paragraphs we
have comipiled a list of eight grades
based on technical ability. Some of
these grades may overlap, some may
not apply in certain special cases. but
they will allow the reader to get an
idea into what grade he fits and then
which of the career opportunities in
the table are open to him.

It should he understood, of course,
that a person having Grade 6 back-
ground can easily qualify for all Grade
5 positions. He would surely know
how to use technical references and
build circuits from them if he has
graduated from a 2-year technical in-
stitute. On the other hand. if he is
still attending school in his spare time,
but alrecady qualifies for Grade 4, his
advancement will be more rapid than
that of a person who has “completed”
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QUALIFICATIONS!

Electronics (Civll
Service, N3
FCC, F ‘\‘\ etc )

* Plus wavel and per dicm expPenses.

FIELD | POSITION AND DUTIES (Grade) TRAINING SALARY RANGE
| Design Engineer 8 Technical Inst. or 2-yr. College $ 7E-10,000
Product Engineer 8 Technical Inst. or 2-yr. College £-12.000
Test I'nginecr: Plan procedures 7 Technical Institute 7-9500
Quality Contrel Engr.:Superviseinspectors| 7 Technical Institute 6.5-9500
Electronic Assistant Engineer 7 Technical Institute 6-8000
Equipment Junior Engineer 6 Technical Institute 5-7000
Manufacturers L.ab Technician: Build and test 4 Technical School 4.5-7000
Field IEngr.: Coordinate service 6 Technical Inst. or 2-yr. College 6-8000°
Field Repairmen: Maintain and repair 4 Technical School 5-7500*
Draftsman 3 plus Technical School-Drafting Course 5-8000
Foreman 3 plus Technical School 6.5-9500
Tester: Product:on Testng 3 Technical School 5.2-7000
Inspector: Parts & Product Testing 2 Company Training 4-5500
Assembler 1 Company Trammg 3.2-5500
Radio and I Tnmsnultcr anmeer AdJust equip. 5 Iu< FCC llcket i Technical School - 5-12.000
TV Station I Technician: Repair & maintenance 3 Technical School 1.5-7000
Camera Man Spccnal Technical School 3.5-12.000
— s ] . N — -1 - . e
Communications | Transmitter Engineer | 6 plu< FCC ticket | Technical School 6.5-8500
Companies Technictan: Maintenance [ 3 Technical School 1.5-7500
Lab Technician: Construct & test 4 Technical School 6-7500
Airlines Radio Operator 4 plus FCC uckct ot | chhni_cal School & |
| & spccnal training Company Training 6.5-9(KX)
! Technician: Installation & maintenance 5 Technical School 6.5-8000
— . = S _ . S |- I - -
Business Field Service Engr.: Installation 5 plus Technical School &
Machine ' Company Training 6.5-9000
Companies Programmer: Plan machine operation 5 plus Technical School &
& | Company Training 7-9500
spmpu ter Field Service Technician 4 Technical School 5.5-7000
irms
l Sce “Electronic Equipment Manufacturers' for dddmonal |)usu|0ns
}mlustriul Field Engincer: Installation 6 I Technical Inst. or 2-yr. College 6-9000*
lontrol
Manufacturers Field Technician Technical School 5.5-7000*
See "Llectronice Lqulpmenl M‘muh(.turers for additional positions
Component [ Junlor IEngmeer: ’I est P.u’ts 5 Technical School 5-7000
Manufacturers F leld Engineer: Luslumcr Contact 6 Technical Inst. or 2-yr. College 6.5-9000*
Nuclear \ . i !
Instrument Co. | See "Electronic Equipient '\Ianulaclurers for pusnuum
| N - S S
Technical ‘ chhmcal Writer: Prepare data, manuals 6 pluh writing Techmcal Inst. or 2-yr. College 6.5-10,000
Manuals | Draltsman 3 plus Technical School- Draltmg Course | 5.5-8000
]l};ldiofand TV | Field Engr.: Contact dlstnl)ut()rs 6 chhnical lns(. or 2-yr. Colle;{c | €.5-10.000*
anufacturer
l(lnzluding ’ Field Repairman 4 Technical School 5.5-7500*
hi-fi gear)
. See “Electromic Equipment Manufacturers” for additional positions.
Radio-TV -
Distributor Service Technictan 3 Technical School 5.5-7500
Radio-TV o ) i - - - o -
Dealer Service Technician 3 Techmeal School 5.5-7500
Community Installer 2 ‘Technical School 4.5-6000
TV (‘omp.my Service Techmcium 3 ‘Technical School 6-8000
gllre. Policle Operator: Adjust & transnut 4 plus FCC ticket ‘Technical School 6-7500
unicipa ) n | )
Governments | Mobile Installation Technmician 3 plus FCC ticket | I'echmical School 5.5-7000
Public Transmitter Engimeer 4 plus FCC ticket Technical School 6-7500
Utilities Installer & Reparmriman 3 plus FCC ticket | Technical School 5.5-7000
Technician: Microwave maintenance 5 Technical School 6.5-8000
Phone Technician: Lqunpmcnt maintenance 2-6 lcchnlcal School &
Companies Company Training 4 3-8500
Sales Ficld Engineer: Technical liaison 5 Technical School o 5-9000
Organization Sales Engr.: Sells technical items 3 plus Technical Schoo! & Sales Trammg 6-15,000*
Military Technical Repr.: Liaison with military 5 plus Icchmcal School & Military Scrv-
| Electronics ice in Electronics or Administra-
- . tive work 6.5-10,000*
(Civilian Field Service lngr.: Installation 6 plus Technical Institute &
Contractors) Company Training 6.5-10,000*
Field Service Technician 3 plus Technical School &
Company Training 5.5-7500*
| See *Electronic Equipment Manufacturers” for additional positions
—— — _— | S — —
Military '
Elecllronic:;
(Civil Service !
& Arme«l Forces) ‘ Civil Service: Grades GS-5 to GS-15 3 plus Techmcal School & Specnal (,ourscs 4490-12,770
()ther Govt. | Cwnl Ser\nce Gmdes GS-5 to GS-15 l‘ 3 plus 'lechmcal Schrml & Spenal Loursem 4490-12,770

September, 1959
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Testers (above) study stress in a com-
puter frame at Burroughs Research Center,

An electronic technician (right) in an
industrial job. He works with @ Hughes
electronic  control system that turns
out machine tools fully qutomatically.

Technicians hired by IBM (below) get ad-
vanced instruction in a company school.

his education with no further plans.

Personnel "Grades''

The following background and job
experience or training would be re-
quired in each instance—with the qual-
ifications outlined cross-referenced in
the accompanying “job table.”

Grade i1: Can wire, solder, assemble,
and operate simple machine tools.

Grade 2: Can read and understand
circuit diagrams, knows electrical com-
ponénts, units of measurement.

Grade 3: Knows fundamental radio
theory as taught in trade schools, can
service clectronic devices by following
detailed instructions.

Grude 4: Can construct simpile de-
vices and troubleshoot them from cir-
cuit diagrams only, can use hasic test
equipment.

Grade 5: Can design and build simple
equipment from technical handbooks,
can use all test equipment with manu-
als, and knows some algebra and trig-
onometry.

Grade 6: Is graduate of 2-year course
at technical institute or has 2 years of
general college subjects with some
radio theory background.

Grade 7: Has three or more years'
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experience as technician in lab, servic-
ing, or equivalent military experience.
Can use all test instruments and
troubleshcot any equipment with in-
struction manual and diagrams.

Grade 8: Has had two or more years’
experience as a junior engineer. Can
take accurate measurements, perform
any type of test, and is able to design
bhasic circuits.

Practically every reader below the
engineering level will already fit into
onc of the grades noted, with many
rating in the higher grades. Progres-

ting a job right after graduating from
a technical school will be much easier
in the electronics industry than in any
other field because there are so many
jobs open. It is that small incentive
that is needed to get started on a
technical education that eventually
spells the difference between working
in a growing, well-paying industry or
drifting from one unskilled job to
another.

How to Get Training
Younger people, not yet far advanced

sive advancement, from grade to grade,
is almost always the rule with people
who work in the electronics industry.
In most instances a fairly ambitious
man can pass from Grade 1 through
Grade 5 in less than two years. Going
through Grades 6, 7, and 8 takes more
time because here the years of experi-
ence rather than theorctical knowl-
edge is of greater importance. But even
at the Tth and 8th grade levels, per-
sons with a year or two of college, spe-
cial experience in military service. or
exceptional ability can often jump the
time barrier and reach into higher lev-
el jobs.

From the foregoing we sec that tech-
nical knowledge is like a ladder where
onc steps upward from the rung one
has just reached.

It is an unfortunate attribute of
many young people that they want to
make a living with a minimum of
preparation and background. It is true
that a young fellow without any train-
ing can get some kind of a job where
he can sometimes earn almost as much
as the technically trained man can ex-
pect at the start, hut his carning pow-
et differs greatly once the trained man
has a few years' experience. Tcchni-
cal knowledge, however basic it seems
at first, has a way of growing. The
hardest thing in starting a technical
career is. unlike most other fields,
buckling down to serious study. Get-

toward final educational goals, have
the enviable chance to start their tech-
nical education from the ground up.
They can concentrate on physics and
math courses and, in many places, they
can attend a vocational high school
where electronics is taught as part of
the regular curriculum. After finish-
ing such a school they can either go on
to college and an engincering degree or
they can attend a technical institute
where a 2-year course will provide a
solid footing in their chosen field. A
2-year course at a technical institute
is probably the next best thing to get-
ting a bachelor's degree, especially if
the course includes substantial theo-
retical training. The advantages of this
type of course include the practical
work done in the shop, the use of fairly
extensive test gear. and the invaluable
first-hand advice from competent in-
structors. Rubbing elbows with the
other students enables one to learn
from their mistakes and gives this
type of instruction an extra attract ion.
The ready acceptance by industry of
technical institute graduates is further
proof of their efficiency. Many indi-
viduals who now hold important posi-
tions in electronics launched their
carvers through such training. Their
acceptance is likely to increase rather
than decrease.

In many instances correspondence

(Continued on page 134}

For a more detailed survey of career oppor -

tunities in the electronics

field —be sure

to get your copy of the 1960 Edition of
"“Your Career in Electronics”

on sale at all newsstands September 3rd.
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FCC Answers Our Questions on Citizens Band

Forror's NoTe: There has been tremendous interest from
our readers in the new Cluss D Citizens Radio Sevvice.
To give a better over-all picture of the intended purpose
of this service and to furnish our readers with ansivers
to many of their questions, we submitted the following
questions directly to the FCC. Mr. Curtis B. Plummer,
Chief of the Rafety and Special Kadio Services Burecan
of the FCC, was good envugh to supply us with these
oficial ansu'ers,

Here are the official answers to some very important

questions on the new Class D Citizens Radio Service.

[0 JUNNINEIE JEHHNHICIHEMIMIKAL 3IOHOM L SO JOINITIE SISt SN LOLHE THONH HOE JHEMINBHE I MIHIEE I OWIE DI L TN OHEE DI INIE SHEMOIE S HE N i
N

E You MAY use the Citizens Band for:

transmission time.

You MAY NOT yse the Citizens Band for:

« Experimental use of radio on the air.

REMEMBER:
s A station license is required.
* An operator's license is not required.
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QUESTION 1/ Just what is the purpose of the new Class D Citizens
Band Service and what does the FCC hope to accomplish in setting
this service up?

ANSWER/ The Commission in 1946 established the Citizens
Radio Service to provide private short-distance radio com-
munication service with a minimum of restrictions and
regulations, utilizing inexpensive, low-power portable
equipment in connection with personal or business activi-
ties, It was the Commission’s intention that it would accom-
modate three groups of potential users of the radio spec-
trum not previously accommodated, First, it was intended
for those ineligible in other scrvices. Second. it was to
include the remote control of objects or devices. Third,
it was planned for the individual citizen's use of radio—
radio that could be used as a tool of convenience in his
business or for his pleasure. The possible uses of this Serv-
ice are as broad as the imagination of the public and the
ingenuity of equipment manufacturers can devise. How-
ever, during the 1950's it became apparent that therc was
little or no development with respect to the third category
of users previously mentioned. This was due, in part, to a
general lack of low-cost, low-power equipment for use in
the 460-470 mc. band. It also became evident that amateurs
were making very little use of the 27 me. band, even though
the advance of the technical art made it clear that it was
possible to produce low-cost. compact, efficiently operating
equipment for this portion of the spectrum. Accordingly,
in 1958 the Commission re-allocated frequencies in the 27
me. ISM band from the Amateur Radio Service to the
Citizens Radio Service and established a new Class D sta-
tion for voice communication in this band.

QUESTION 2/ How does the Class D Citizens Service compare with
other mobile services?

ANSWER/ The Citizens Radio stations generally, and Class
D stations in particular, are low-power stations. The maxi-
mum plate power input to the final radio-frequency stage
permitted for a Class D station is 5 watts. This is slight
compared to the 60-600 watts generally used in other
mobile services and the 2000 watts permitted on certain

September, 1959

» Private short-distance radio communications for personal or business use, limited to the minimum practicable

* A hobby-type operation in itself as opposed to its use, for example, for controlling models.

* Amoteur operation. Calling “CQ", attempting to contact unknown Citizens Radio stations, trying to contact
stations in as many states as possible is not permitted.

DX operation. Attempting long-distance contacts with unknown stations is not permitted.

» Contacting amateurs and stations in other radio services, except in emergency.

* Recreational activity in and of itself, for the pleasure to be derived from such operation.,

* You may construct equipment, and adijust circuits with a non-radiating dummy load without a license.,
* You may not make any adjustments that could cause improper operation when the unit is connected to an an-
tenna without a commercial radio operator’s license.
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frequencies found in the Public Safety Radio Services.

A licensee of a Class D station can expect a consistent
range of only 5 to 10 miles. However, range limitations
here, as in other services, vary with the power input, height
and location of the antenna, nature of the surrounding
terrain, and other factors affecting radio communications.
The antenna of a Class D station, operating at fixed loca-
tions, cannot exceed by more than 20 feet the hcight of
any man-made structure or natural formation on which
it is mounted, except that when mounted on an existing
antenna structure, it shall not exceed the height of that
structure.

Class D stations, as all other stations in the Citizens
Radio Service, are subject to fewer restrictions on use than
are generally applicable to other Safety and Special Radio
Services. Thus, Class D stations may routinely be used for
point-to-point communications and a licensed operator is
not required at transmitters operated at fixed locations.

QUESTION 3/ Coan the band be used for business or commercial
purposes?

ANSWER/ The Citizens Radio Service including Class D
stations may be employed for business as well as for per-
sonal communications. an advantage it possesses over other
services. In the other services, communications must not
only relate to a business activity, but in most cases are
tied down to the particular activity which forms the basis
of eligibility.

In addition to this greater flexibility of use, the licensee
of a Class D station is not limited to an assigned frequency
and may operate on any of the 23 specific frequencies avail-
able to that class station. Therefore. any interference prob-
lems resulting from someone else operating on the same
frequency may be alleviated without prior Commission
approval.

Other factors that might persuade a business to apply
in the Citizens Radio Service rather than some other serv-
ice are the relatively low cost of equipment, less restriction
on use, the permissibility of point-to-point communications,
and the lack of operator requirements,

(Continued on puge 140)
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By RICHARD S. BURWEN

Minneapolis-Honeywell Regulator Co,
Boston Division

often distortion-producing output

transformer has heen the goal of
many audio enthusiasts. This problem
has been solved in the compact power
amplifier shown in Fig. 1 by using a
direct-coupled transistor circuit. The
amplifier uses only threc transistors
and a half-wave transistor rectifier.
The circuit is simple and inexpensive,
delivers a high-quality signal at 0.9
watt output, and requires 0.8 volt r.m.s.
input. When feeding a reasonably ef-
ficient speaker system. the amplifier
will produce surprisingly loud room
volume—about all anyone with close
neighbors will want to use.

A single amplifier costs about $23.00
net to build. Two of these units built
on a common chassis and using a single
higher current power supply would
make an excellent low-cost stereo am-
plifier, Operation from a 6- or 12-volt
battery in an automobile or boat is
another possibility.

The Circuit

In the schematic of Fig. 3. the output
stage Vs is a single common-emitter
p-n-p power transistor. An 8- or 16-ohm
speaker is connected directly in series
with its collector. Since the output
stage is class A-opcrated, its no-signal
d.c. collector current of 0.5 ampere
flows through the wvoice coil of the
speaker. This current produces some
heat and cone displacement, but the
magnitudes are low enough to be ol no
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ELIMINATION of the costly and

F

g. 1.

Amplifier is built inside 5” x 4” x 3" closed box.

Compact, simple but high-quality amplifier delivers 0.9
watt. Costs about $23 to build; may be battery operated.

consequence in 8-inch or larger speak-
ers.

The driver stage is a p-u-p emitter-
follower, V.. To protect this transistor
from excessive dissipation, its collector
is connected to the output stage col-
lector. When a signal incrcases the
driver stage collector current, the out-
put stage collector current also in-
creases, thereby reducing the supply
voltage for the driver and the power
dissipated in it. The first stage, V,, is a
common-emitter n-p-n transistor with
R connected in series with its collector
to protect it against excessive dissipa-
tion,

Since the collector currents in all
three stages have large swings, each
stage, even V., generates appreciable
distortion. This distortion is largely
cancelled by the arrangement of stages
and the selection of operating points.

In the power transistor, V. current
gain, .. decreases at high collector
currents. V., and V. have more trans-
conductance at high collector currents.
The combined eifect is fairly constant
total gain as the signal varies, which
means linear operation. Negative volt-
age feedback around the three stages,
amounting to 29 db at audio frequen-
cies and 39 db at d.c.. reduces distortion
and hum so that very high quality per-
formance results,

This feedback voltage is developed
across R- and C. from the emitter of
V, to ground by feeding the output
voltage through R, to this circuit. At

www.americanradiohistorv.com

d.c. Cu is an open circuit allowing the
entire output voltage to appear in
sories with the emitter of Vi, reducing
the voltage gain to unity. The low d.c.
gain and 39 db of d.c. feedback vir-
tually eliminate temperature drift in
all three stages. With unity gain the
d.c. output voltage is nearly the same
as the d.c. input voltage determined
by R. and R, irrespective of the char-
acteristics of the transistors and values
of other components,

Capacitor C,, acting as an a.c. bypass
on the feedhack circuit, increases the
voltage gain from unity at d.c. to 10
db at audio frequencies, C: is a bypass
on the reference voltage which serves
three purposes at once. It filters power-
supply hum out of the input circuit by
grounding the junction of R. and Rs
through the low impedance of R: plus
C.; it provides positive feedback from
the junction of R: and Rs to the input
circuit for the purpose of raising the
input impedance to 500,000 ohms in
order to prevent the loading due to
the ampplifier from deteriorating the
performance of the source; and finally
C. fecds some ripple current into the
emitter of V, so as to partially cancel
hum at the output. Low hum output is
also a result of the basic design of the
amplifier in which the constant-current
output characteristic of each stage
minimizes the effect of power-supply
ripple.

The power supply uses an inexpen-
sive power transistor, with its base tied
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to its collector. as a half-wave rectifier
which feeds a single capacitor for filter-
ing, It delivers 8.4 volts d.c. at 05
ampere. Although the “B+" ripple is
high, about 0.4 volt r.m.s., the amplifier
output contains little hum.

Performance

Measurements were madce across a
6-ohm resistance load, using a low-
impedance source. Hum at the output
terminals is 68 dh below 1 watt. Other
noises are negligible.

The frequency response shown by
the lower curve in Fig. 6 is flat within
=+ 1 db from 5 to 100,000 cps. Confirm-
ing this response, the square-wave out-
put shown in Fig. 2 exhibits little tilt
at 50 cps {(top) and practically no
ringing at 5000 ¢ps {(bottom). The maxi-
mum output voltage rersus [requency
at 29/ total harmonic distortion is
shown by the upper curve in Fig. 6
when using a high-quality woofer-
tweeter combination as a load and by

the middle curve for a 6-ohm resistance
load. When feeding the speaker sys-
tem. full cutput with = 1 db is obtained
from 15 to 20,000 cps. With a resistive
load. the power output falls off at 6
db per octave ahove 5000 cps hecause
of the limitation on the specd at which
the output transistor collector current
can be cut off. This limitation is coun-
teracted when using the speaker sys-
tem as a load hecause its impedance
rises at high frequencies due to the
voice-coil inductance and reduces the
necessary current swing,

Since a speaker system has an a.c.
impedance greater than its d.c. resist-
ance, a proper test of the power output
would use a load having this property.
The operating point of the output stage
has been optimized to take advantage
of this difference between a.e. and d.e.
impedances in order to deliver the
maximum power to a speaker. The
typical load was assumed to have 6
ohms d.c. resistance and 8 ohms im-

AMPLIFIER POWER SUPPLY
N-P-N P-N-P P-N-P ‘ BN-P
2NI69 2N247 CBIF4 cA2D2
vl V2 v3 +B4av 54 v4
C
E
iRz :
395
| +|ca
= [
Ri—33.000 ohm. 15 w, yes, = 107} Ci—3000 ufd.. 15 v. elee. capacitor
R:—22.000 ohwmr, Yy w. res. = 5°¢; Tr—Universal linc-to-seice-conl  trams. 2000
R+—33.000 ohm, Yy ». res. = 57, ohm pri. te 16 ohwm scc. ( Fhordarson

s

Ri R:—2200 ohm, Vs ».res. = 107,

R—120 ahm, Vs w, res. = 504
Ri—270 ohm, L) ».rese * 5
R-—10,000 ohim, Vs 5. res. = 107
Ke—150 ohmr, V) n. res. = 107,
Cr—5 ufd., 25 », clec. capacitor
C:—25 ufd.. 10 ». clec. capacitor
Cs—200 pfd., 3 v, clec. capacitor

T2285K3 or cqniv.)
Ji—Input jack
Vi—""n-p-n" transistor (G-E 2N169)
Ve—""puss-p™ tramsistor (fRCA 2N247)
Vi—"p-n.p"
nell CB1F4)
Vi—“p.n-p*
aclt CA2D2)

tranustor

{ Minncapobis-Honey-

transistor  { Minncapalis-Honey-

Fig. 3. Complele schematic diagram of the amplifier and a.c. power-supply circuit.

Fig. 5. Bottom-chassis view of the transistorized amplifier is shown in this photo.
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Fig. 2. Square-wave response at (top)
50 cycles and (bottom) 5000 cycles.

Fig. 4. This view shows the power-3upply
components along with 3 of the transistors.

pedance at 400 cycles. With this type
of Joad an overload signal causes the
output stage to limit the positive and
negative peaks at the same voltage.
Using a resistive load, the negative
peaks are limited at a lower voltage,
resulting in less undistorted power out-
put. The maximum mid-range power
output to a 6-ohm resistive load is 0.75
watt at 0.8 total harmonic distortion,
whereas the maximum power output to
an 8-ohm speaker load having 6 ohms
resistance is 0.9 watt.

At 0.5 watt into the resistive load,
the distortion is only 0.49%. The distor-
tion does not incrcase at low frequen-
cics, as it does in transformer-coupled
amplifiers. except below 20 cycles
where the maximum power output falls
off due to the reduction in power-sup-

(Continuwed on puge 154)
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four pounds) sterco amplifier uses

just two tuhes and is built on a
chassis measuring only 5" x7"x2"
With the proper choice of stereo car-
tridge it provides on the order of 3.5
watts per channel. Although the unit
should not be compared with higher
power. hi-fi amplifiers, it does do a good
job where simplicity and compactness
are required. Versatile controls include
“on-off”” and master volume, balance,
bass, and treble controls.

The key to the unit’'s compactness is
in the use of the CBS8-Simplex circuit
developed by CBS Luaborutories of
Stamford, Conn. This circuit saves
money as well as space. Thus, in addi-
tion to the two tubes already men-
tioned, the builder needs only a pair
of inexpensive output transformers
and a handful of resistors, capacitors,
and miscellaneous parts,

Although the CBS-Simplex circuit
has becn adequately described else-
where," * the reader may find the fol-
lowing review of its operation interest-
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THIS compact, lightweight (less than

COVER STORY

Over.qll view of the two-tube stere-
ophonic amplifier covered below.

By J. AUGERI and D. CHRISTIANSEN, cas Electronics

Complete stereo amplifier uses only 2 tubes, requires

no power transformer. Delivers 3.5 watts per channel,

and incorporates volume, balance, and tone controls.

ing and helpful. The schematic diagram
shows the basic push-pull circuit with
an additional output transformer (T-:)
connected in series with the “B+" cen-
tertap of the push-pull transformer
(T.). This second transformer, plus the
symmetrical connection of the speak-
ers with respect to the trunsformer
combinuation, are the important fea-
tures of the circuit.

What the circuit accomplishes, in
effect, is the sclective amplification of
two separate components of the total
sterco signal--the “major” component
by push-pull action and the ‘“minor”
component by single-ended action. Be-
vond the stylus itself, the total signal
does not exist as a single measurable
entity. It does exist, however, at the
grids of V, and V. as two scparate
signals proportional to the right- and
left-channel information picked up by
the stylus and, as we shall see, at the
output transformers in somewhat dif-
ferent form,

If the instantaneous values of the
signals at the input grids are R (right)
and —L (left), respectively, then a sig-
nal proportional to R plus L is amplified
viu the push-pull action of the circuit
and a signal proportional to R minus L
is amplified by its single-ended action.
Herein lies the secret of the circuit.

www americanradiohistorv. com

With proper phasing of the cartridge
terminal voltages, the 'R plus L” signal
is directly related to the lateral com-
ponent of stylus motion. Because this
lateral component determines the main
qualities and power of both channels,
it is logically the component we want
to amplify vie push-pull action.

The other (“R minus L’") component,
although important, is less critical by
virtue of its being related to the verti-
cal component of stylus motion and it
is amptified “single-endedly.” This se-
lective amplification of the two por-
tions of the stereo signal, incidentally,
cnables the builder to use a parallel or
single-ended transformer (T.) that is
even smaller and less expensive than
the push-pull transformer (Th).

The individual channel information
is recovered at the speakers by con-
necting them as shown. Thus, if the
voltages at the sccondaries of T: and
T. are, for example, 10 (R+L) and 5
(R—L), respectively, the actual outputs
can be computed by tracing the con-
nections to each speaker. They would
be, for the right channel: 5 (R—L) +
15 X 10 (R+L) or 10R and for the left
channel: 5 (R—L) — % x 10 (R+L)
or —10L.

Thus we note that the right and left
channels are completely symmztrical
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with respect to both quality and power.
The minus sign at the left channel
output simply indicates opposite phase,
as did the minus sign at the left chan-
nel input. It means that the leads to
one speaker must be reversed in order
to get the two speakers to operate
in-phase.

The cartridge used by the authors is
the Columbia SC-2. This commercially
available cartridge is manufactured
specifically for use with the CBS-
Simplex circuit. It is identical to the
Columbia SC-1 except for phasing of
terminal voltages. Although other 3-
terminal cartridges cannot be wused
with this circuit, 4-terminal cartridges
having a sufficiently high output can
be uscd by properly phasing their out-
put voltages externally (reversing
leads to one side).

Construction Details

The amplifier is built around a pair
ot newly introduced audio tubes (CBS
50FY8's). Each combines a high-mu
triode and a power pentode in a single
envelope. Plate and screen voltage re-
quired is only about 125 volts and thus
a single silicon rectifier can be used
for the d.c. supply.

The builder will find it convenient to
first mount all the components with
the exception of the controls. The
IN1081 silicon diode is mounted in a
diode holder which is screwed to the
side of the chassis. The heaters should
be wired first, with the d.c. supply
next. For low hum, care should be
taken to wire the heaters so that pin
4 of each tube is toward the ground
side and the heaters are on the ground
side of Ruw. the 120-ohm, 4-watt resistor.
Incidentally, C., C.. €., and C. can be
a multiple-section electrolytic, but in
the amplifier shown in the photo-
graphs, C.. and C,, are actually scpa-
rate capacitors.

Other connections are then com-
pleted and finally the controls are
mounted and wired. Shielded wire is
used between the input jacks and the
controls. The shielded wire should be
grounded to the chassis at the input
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-
Rr—2 megohm, V5 w, res,
Re, R1o—2 megohm, Vs w. dual audio-taper pot
Rs, Rui—1800 ohm, V3 w., res.
Ry, R1—220.000 ohan, Y3 w. res.
R:. Ri+—500.000 ohm, V3 w, dual lincar-taper
pot
Rs. Ru—1 megohai, Yy w. dual audio-taper pot
Rr. Ris—470.600 ohm, V5 w, res,
Ruy Rts—1200 ohm, V3 w. res.
Rs—2 megohm, V3 w. audio-taper pot
Riz—75 ohm, 2 », res.
Riw—22 ohm, 2 w. res.
Ris—120 ohm, 4 w. res.
Rio—200 ohm, I w. res.
Cr—.1 pf. paper capacitor
Ct, Cs—.005 uf. paper capacitor
Cs. Ce~—.0005 pf. paper capacitor
Ciy Cr—.1 puf. paper capacitor

Co—100 uf., 150 v. elec. capacitor

Co—80 uf., 150 v. clec. capacitor

Cir—100 pf.. 25 +. elec. capacitor

Cu—60 uf.. 150 v, elec. capacitor

CHi—1.5 hy., 200 ma. filter choke

S—S8.p.s.t. snitch (ganged 1o R, R1o)

SR—Silicon diode (IN1081)

Stereo Cart.—Columbia SC-2 stereo cartridge or
cquiv. {see text)

Spkr., Spkr—High-efficiency 1ype
4.0hm v.c.

Tr—Output trans. 5000 ohms o 13, B, 4 ohms
@ 18 w. (Stancor A-3872 or equiv.)

Tr—OQutput trans. 2000 ohms to 4 ohms @ 5
w. (Stancor A-3876 or cquiv.)

Vi V:—50FY8 tube (CBS)

4—Phono input jacks (RCA type)

1—5" x 7" x 2" chassis

specker,

Complete schematic diagram and parts listing for the two-tube stereo amplifier.

jack end only to minimize hum pickup.

The balance control, R,, is a single
2-megohm audio-taper pot on onc side
of thc amplifier only. This was done in
order not to sacrifice any gain and
means that the tubes may have to be
swapped. initially, so that the stronger
tube is on the same side as the balance
control. Master volume, bass, and
treble controls are dual half-watt pots
and the “on-off” switch is ganged to
the master volume control.

The builder will probably want to
experiment with various speakers. Of
course, they should be of the conven-

Under-chassis view of the amplifier showing wiring and layout of the components.
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tional high-efliciency type. For best re-
sults they should be identical and
should have a voice-coil impedance of
3-4 ohims. The authors used a pair of
Columbie AX130's, cach having a 12-
inch woofer and two 4-inch tweeters in
a 4.5 cubic foot cabinet.

One specaker is connected to the
common (black) lead and the other to
the 15-ohm tap (green lead) of the
push-pull transformer secondary. One
side of the parallel transformer sec-
ondary is grounded to the chassis and
the other is connected to the center
tap (brown lead) of the push-pull
transformer.

Speakers must be connected to op-
erate in-phase. Phasing can be checked
just as it is with conventional separate-
channel stereo amplifiers. Note that
this check should be made with signals
applied to the input of the amplifier.
If the specaker phasing is checked at
the loudspeakers themselves, connce-
tions should be made in such a way
that they are oppositely phased. This
is required since the polarity of the
signals applied to the speakers in nor-
mal operation is of opposite phase.

The system will provide amazingly
good quality stereophonic sound at
power levels entirely adequate for the
average-size living room or den.
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etry in industry was by various

public utilities. Some of the more
obvious applications in these utilities
and in other industries include: read-
ing of footage in remotely located wa-
ter reservoirs; remote reading, ena-
bling subsequent control, of pressure
in gas tanks or pipelines; remote read-
ings and storage control of oil tanks;
and measurement of electric power at
remote points.

A basic telemetering circuit, used
by millions of people who probably do
not realize as much, is the gasoline-
tank gauge in an automobile. While
it is true that the tank itself is actu-
ally not a great distance from the
driver, the tank is nevertheless so lo-
cated that it cannot be conveniently
viewed to sece whether it is full or
empty. The simple device shown in
Fig. 5 most often consists of a pivoted
float with one end connected to the tap
of a potentiometer. As the float rises
or falls, the voltage at the potentiom-

UNR OF THE earliest uses of telem-

Industrial
Telemetry
for

Technicians

By MARVIN TEPPER

Author of "Fundamentals of Radic Telemetry"

How readings are taken at
one point and transferred
to another, remote point.

Fig. 1. The basic operation of an impulse-duration type of transmitter.

Pressuce Eloment
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eter tap varies accordingly. This po-
tential is applied to a voltmeter whose
scale. in place of the customary volt-
age markings, is calibrated to read
one-quarter, one-half, three-quarters,
and full, or other quantities of fuel
capacity.

The telemetric device that does the
actual measuring is most often called
the transmitter, while the distant re-
cording device is most often called the
receiver. A simple arrangment in
which these two eclements are inter-
conneeted by wires nced involve no
other devices.

One of the simplest methods of
measuring any quantity is to convert
it to a code, where the quantity is
transmitted as a function of time. For
example, to indicate 10 pounds-per-
square-inch of pressure, a switch may
be closed for 10 seconds.

The basic mechanism of an impulse-
duration transmitter, made by the
Bristol Co., is shown in Fig. 1A. The
method used converts a value of pres-
sure to a variable-duration signal. A
spiral cam is revolved at a steady rate
of one revolution each 15 seconds in
this case. Tracking on the cam is a
pointer with a special rider. At the
hottom cnd of the pointer is a shorting
device that opens or closes a switch.
When the rider is on the cam, the
switch is open; when the rider is off
the cam (Fig. 1B) the switch is closed.
The normal period of time during
which the switeh is closed may be 10
seconds, while the time during which
it is open is five seconds.

At its top, the pointer is connected
to a pressure-sensing element called
a Bourdon gauge. This is a thin, hol-
low, elliptical tube, sealed at one end.
When pressure is applied to the open
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PRESSURE ELEMENT

Fig. 2. Actual transmitter of the type diagrammed in Fig. 1.

end, the tube attempts to straighten
out. Assuming that maximum proes-
sure is applied to the Bourdon tube in
Fig. 1, a 10-second-on, 5-sccond-off pe-
riod is provided. With reduced pres-
sure applied to the Bourdon gauge, the
pointer swings to the right and the
rider now rides on the cam in a higher
position.

With the rider on the cam in a
higher position, the switch is left open
for a longer duration of time and is
closed for a shorter duration. Assum-
ing the pressure has dropped to one-
quarter of its original value, the time

from Tranumission

Ciecurt "On Com™
Brohe Cotl

Mator Drive

Hour Speing

Pen A
o fem Positian<]

Choet

(a)

the switch will now be closed is re-
duced to approximately five seconds.
although the rate of rotation of the
cam remains the same.

A complete transmitter unit is shown

in Fig. 2. In addition to the pointer

riding on the cam, another pointer ‘s
used as an indicator. The bellows in
the upper right corner is the pressure
indicating device used to vary the “ime
the rider is on the cam. A portion of
the cam shows behind the dial scale.

The basic receiver designed to ac-
cept the output of the type of trans-
mitter just described is shown in Fig.

Feom Trontaission
Ciecurt "Ott Cam™

mMorar Dove

Pen Arm
Position.2

Chart

(B)

Fig. 4. Receiver mechanism without (A} and with (B) incoming signal.

Fig. 7. When separated points are monitored in the same
system. location of the transmission line is important.

Fig. 6. Basic system for monitoring more than one point.

Fig. 3. This Bristol receiver records distant readings.

4A. The "on-off” circuit of the trans-
mitter switch (Fig. 1) is applied to a
brake coil in the receiver (Fig. 4A).
During the time that no signal is re-
ceived, rotating gear A engages the
pen arm, moving it in one direction.
Upon application of a signa’, the brake

Fig. 5. The gasoline gauge in an auto-
mobile is8 a basic telemetering device.

coil is energized, pulling gear B into
mesh with motor-driven gear M while
disengaging gear A (Fig. 4B). An arm
of gear B then engages the pen arm,
moving it in the opposite direction. A
complete receiver unit is shown in
Fig. 3.

The use of a transmizter and re-
ceiver for monitoring only a single
value in a remote location is, of course,
limited. Many schemes and devices are
available to monitor multiple positions
and values. One typical system, where-
by the output signals of many re-
ceivers may be sent along a single wire

(Continued on page 105)
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GLOBAL WEATHER OBSERVERS

Weather information is now available from only a small part of the total

atmosphere and it is possible for large storms to go undetected for days

in isolated areas. Satellites orbiting the earth can provide constant

surveillance of all storms, noting births of new ones, deaths of old ones.
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The Collection of Observational Data

Meteorological ohservations are made by the Weather
Bureau in order to: (a) forecast weather and flood condi-
tions, (b) determine the climatology of the United States
and adjacent oceans, (¢) provide informational service di-
rect to public interests, and {(d) do research leading to the
discovery of natural laws governing the bhehavior of the
atmosphere. The integration of satellite weather data with
existing data will give man a more comprehensive picture
of existing weather conditions. v

Pl =

Meteorological Observations from Satellites

Experiments scheduled for satellite launchings in the near
future include: 1. Cloud cover pictures from television
cameras and 2. incoming and outgoing radiation (heat budg-
et). Future satellite experiments may include: 1. Radar
measurements of precipitation; 2. infrared measurements
to obtain information about water vapor, ozone. carbon di-
oxide, and temperature; 3. detailed measurements of the
solar spectrum; 4. thunderstorm distribution by visual and
static (sferics) observations; 5. investigations of the optical
properties of the atmosphere; 6. sampling of meteoric dust
to test the theory that these particles may serve as cloud
seeding agents; 7. measurement of surface atmospheric
pressure. Also, the establishment of a network of communi-
cations satellites will make possible the speedy world-wide
dissemination of weather data.
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A Major Problem—Sparse Data Areas

The birth or intensification of storms in areas of sparse chservational data

precipitation.

The Erratic Movement of Storms

is a major problem to the meteorologist. Numerous hurricanes have formed
undetected off the west coast of Central America and their presence he-
come known only when surface vessels encountered them without warn-
ing. Destructive storms have reached the Hawaiian Islands and the
Aleutian Islands virtually without advance warning. In the tropical
Atlantic, storms have reached full hurricane intensity before they were dis-
covered by aircraft reconnaisance. The rocket photo (left), raken from an
altitude of about 100 miles. shows two distinct weather systems which
were not detected by the meteorological analysis made at the correspond-
ing time. In the upper portion, just to the left of center, are clouds spiral-
ing into an old tropical storm which produced over six inches of rain in
three hours at Brownsville, Tex. and flooding in the Roswell, N. M. area.
The storm in the lower right portion of the photo produceé much lighter

Hurricane “Carol” was responsible for 60 deaths and al-
most 500 million dollars in property damage as it moved
up the east coast of the United States, through New
England, and into Canada. The track of “Carol” is one of
the classic examples of record in that it shows deceleration,
stagnation, and finally, rapid acceleration. Besides changes
in rate of movement, storms occasionally will make radical
changes in course, also shown in the illustration (right).
The unusual track of hurricane “Carrie” was reported to
be responsible for the sinking of the German windjammer
“Pamir” with the loss of approximately 80 persons. Mete-
orological satellites. orbiting the earth at frequent inter-
vals, will provide valuable information which will enable
the meteorologist to make earlier detection of the irregu-
lar movements of severe storms. Also, it is conceivable that
several important forecasting techniques might be de-
veloped from the studies of high cloud formations as viewed

from the satellite.

The Atmospheric Heat Engine

Special instruments on board meteorological satellites will
record and transmit to ground receiving stations radiation
from the sun. atmosphere, and carth. Since “weather” re-
sults from winds attempting to equalize the non-uniform
distribution of net radiant energy. it is important to keep
an accurate aceount of the global distribution of this ener-
gy. The energy budget. whe © measured over long periods
of time, will not only be useiul in interpreting basic knowl-
edge of the atmosphere but might assist in formulating a
new system of long-range loreeasts and in anticipating
climatie changes. —{30—
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Location of Jet Streams

Jet streams are considered significant
features of the general atmosphere cir-
culation and have an important influ-
ence on the development and move-
ment of storms. Also, a knowledge of
the location of jet streams is essential
to eflicient flight-planning operations
for high-altitude aircraft. High cloud
formations, as viewed over broad areas
by television cameras aboard the satel-
lite. will indicate regions of maximum
cloud speed which can be directly asso-
ciated with the position of jet streams.
Also, the use of infrared sensors on
board the satellite may enable the me-
teorologist to detect strong tempera-
ture gradients which are associated
with jet streams.
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One of the intercoms. clipped to television technician’s belt, is
being used here to help to orient a television antenna properly.

By CHARLES CARINGELLA and RICHARD CLARK

Over-all view of intercom using buzzer. Interior view of this same intercom unit,

www.americanradiohistorv.com

The construction of two
simple "landline' systems
that provide high quality
reliable communication
between two locations.

HE authors—in common with many
others-—-have long been plagued by
the problem of communicating
around the house or shop. An inter-
com system is a handy device in the
home if the shop is out of convenient
“shouting range.” Several systems
were considered but proved to be too
expensive or complex. A possible solu-
tion to this problem was a telephone-
tvpe intercom system. This idea was
stimulated by the experience of one of
the authors with G.I. field phones.
Handsets have been available on the
surplus market for some time. It was
found that new handsets could be pur-
chased for less than seven dollars a
pair.

Several circuits were hreadboarded
using mike transformers. output trans-
formers. ete., but all turned out badly.
It became apparent that a transformer
with three windings was needed. It
was assumed that the line impedance
would be approximately equal to that
of the earphone unit. Two of the wind-
ings would have to have an approxi-
maite turns ratio of 1:1 with the third
winding providing a voltage gain lor
the microphone element. A secarch of
translformer catalogues turned up no
suitable audio transformer. but it ap-
peared thar a small instrument power
transformer might provide the needed
windings. The transformers considered
had a 117-volt primary. 135-volt second-
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ary, and a 6.3-volt filament winding.
These windings appeared to have the
ratios required. The transformer
picked was a Triad R-30X, though an
equivalent type would have been OK.

The circuit shown in Fig. 1 was
breadboarded and found to work ex-
ceptionally well. The response of the
transformer to voice frequencies
seemed to be quite good. A more ac-
curate check proved it to be essentially
flat from 60 to 10,000 cycles at the low
levels required for this type of system.

All that was needed now to complete
the telephone system was a ‘“ringer.”
The selection of a suitable buzzer
proved to be nearly as much of a prob-
lem as the transformer. A madified
doorbell buzzer was tried but found to
be unsatisfactory due to excessive cur-
rent drain. The same results were ob-
tained with a 6-volt relay wired as a
vibrator. A common four-pin non-
synchronous vibrator was tried. The
vibrator assembly was removed from
its case and bolted securcly to the
chassis. The noise produced was satis-
factory for all practical purposes but
the current drain was still excessive.
The current drain was on the order of
1 ampere. This was due to the shorting
action of the vibrator contacts. See Fig.
3A. Rewiring the vibrator according
to Fig. 3B produced reliab!~ art’on with
a current drain of only 530 m-. This
modification provided ‘“make-break”
rather than “shorting” operation of the
vibrator. The contacts used had to he
bent into a “normally closed™ position.

It was considered desirable to use a
two-wire system in order that any com-
mon two-conductor cable such as TV
twin-lead, lamp cord, ete. would serve
as the "line.” The two-line sy<t~m
presented a problem if semi-automatic
switching was to be used. The biozors
would have to be across the line when
in “standby” position and then
switched out when in operation.
Switching was accomplished by modi-
fving a spring-loaded. lever-artion
swittch to function as a “hangor
switch.” A handset hook was fashioned
from plastic and attached to the arm
of the lever switch, With the handset
in place, the switch is pulled down, con-
necting the buzzer across the line. Lift-
ing the handset allows the switch to
return to the neutral or "*talk™ po 't ‘on.
To ring the other station, the switch is
pushed upward.

The units were constructed in 7" x
5" x 3" LMB box chassis. This size pro-
vided ample room for the transformer,
buzzer, switch, and 6-volt lantcrn bat-
tery used for power. The latern bat-
tery should have excellent scrvice life.
Placement of parts can be scen in the
accoimpanying photographs. The sche-
matic diagram of the complete unit is
shown in Fig. 1. 'The handsets are Type
11-94/U which are later versions of the
TS-13. These handsets are equipped
with a thumb-operated switch which
must be depressed to talk. Mike cur-
rent flows only when this switch is acti-
vated, therefore there is no battery
drain when the units are in “standby.”
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Jr—Two-conductor phone fack

Je—Three-conducior mike jack

St—D.p. 3-pos. lever switch (Centralab 1455)

Br—6-volt lantern battery

Tr—Instrument poner trans. 135 v. @ 50 ma.:
6.3, @ 1.5 amps (Triad R-30X or cquiv.)

Buzzer—Non-synchronous 6-volt vibrator (Ra-
diart 5506 or cquiv.)

I—H-94/handset

I—Box chassis (LMB No. 145 or equiv.)

Fig. 1. Complete circuit employed.
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FILAMENT

Ji—Two-canductor phone jack

Je—Threc-conductor mike jack

Tr—Sec text

Bi—3.vols batiery (1wo 1.5-volt penlite cells in
series)

I—H-94/U handset

I—Box chassis (LMB No. 650 or equiv.)

Fig. 2. Simpler circuit without buzzer.

i ‘ V. INPUT'
8)

Fig. 3. Here is vibrator modification.
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Some handsets are available with-
out these “push-to-talk” switches. The
specified hanger switch has an oxtra
set of contacts which can be used to
perform this function. For conven-
ience, the components were mounted
on what is normally the back side of
the chassis box. The front side is then
used for a wall bracket. The handset
hooks can be made in several ways. The
hook shown in the photos was made
from 1;-inch sheet plastic. Sheet metal
or coathanger wire could also be used.

The circuit of Fig. 2 was the basis for
a compact, portable telephone. These
units have proved valuabic for ham or
TV antenna adjustments and other
jobs requiring short-range, two-way

WwWwWwW americanradiohietorvy com

communications. These units were con-
structed in 6"x2"x2” LMB box chassis.
Belt hooks were made from sheet metal
and attached to the back side of these
boxes. The boxes were then clipped to
the belt as shown in the lead illus-
tration. The transformers used were
miniature instrument power types fre-
quently offered as “specials” by mail-
order houses. Power is supplied by two
penlite batteries in series. Battery clips
are used to facilitate replacement.
Both systems are relatively inexpen-
sive to construct. They should provide
reliable communication for distances of
up to a mile or more. Two or more
units may be used “party-line fashion”
hy connecting them in parallel. -~

Outside view of one of the intercoms.

Inside view of this same unit is shown.
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By SOL LIBES
Westinghouse Electric Corp.

HEN any new area opens up in
WOlectronics. it brings with it re-
quirements for suitable types of as-
sociated instrumentation. Thus when
color TV came upon the scene, it cre-
ated the need for new types of test
cquipment. Among the new “tools”
that came into being were the various
types of generators that could produce
a color-signal output. including the
kind that produces rainbow patterns.
While other color-signal generators
produce output signals that are more
broadly useful. the rainbow gencrator
has satisfied the need. at moderate
cost, for a source that provides a basic
check for operation of the chroms: sec-
tion of the color set when no trans-
mitted color signal is available. More
recent versions of rainbow-type gen-
erators have had their versatility in-
creased by the addition of a luminance
signal for checking the operation of
the monochrome circuits of the color
set as well, If this function ix not
present in a rainbow generator, it can
be added with very little trouble in-
deed. as will be noted tater. However.
another change can enhance the value
of the instrument a great deal.

3.57954% MC. CRYSTAL

INSULATED
WASHER

CRYSTAL SOCKET

IMPROVING THE

Two changes increase the jobs this type of unit can
monochrome service.

perform in both color and

The addition of crystal control—a
simple and inexpensive modification—
can make the rainbow generator much
more versatile in color work. After
such an alteration the instrument be-
comes a dependable aid for checking
and aligning a goodly portion of the
chroma circuits and others. For ex-
ample, the burst transformer. the
color-reference oscillator and buffer
transformers, and also the 3.58-mc,
trap eircuits located in the luminance
channel may then he aligned recliably.

An accurate source of a 3.38-mc. sig-
nal, such as this revision provides, is
essential for alignment purposes. Many
a technician has. in the past, attempted
to align a color receiver with the out-
put of a rainbow generator, only to
find that the set would not then work
properly when receiving transmitted
color programs. The reason, ol course,
is incorrect [requency output {rom the
instrument.

As deseribed here, the procedure for
adding the erystal was worked out for
the Win-Trounix Rainbow Generator,
Model 150. The principle is so simple
that a similar revision can be made to
any generator producing this type of

signal from the information given.
Only three circuit components are
added. plus a socket or holder for the
crystal. A s.p.s.t. slide switch, a 15-upf.
capacitor, and the crystal itself make
up the added circuit. which is shown
inside the dashed box in Fig. 3.

A very accurate crystal (3.579545
me.) is required. In this case, a unit
made by Midland was chosen. Since
it is enclosed in a miniature tube en-
velope. a 7-pin miniature tube socket
was used for mounting. The advan-
tage of this combination lay in the fact
that it permitted simple mounting.
tSee Fig. 2.+ A bolt through the center
of the tube socket and an insulated
washer were used. Thus only a single
hole. to accommodate the bolt, had to
be drilled in the steel chassis. A con-
ventional cartridge type of crystal in
a matehing holder eould also be used.

The slide switch was mounted on the
front pancl next to the “on-off” switch.
It was located in such a way (Fig. 1)
that only one nut and bolt were nceded
to mount the switeh on one side only.
On the other side. the switch can be
held by one of the bolts securing the

(Continued on puge 100)

4 Fig. 2. Mounting of the crystal on an available spot on the chassis.

Fig. 3.

Breken lines enclose added trystal-control circuit.
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RC COUPLING NETWORKS

By GILMORE BOWERS

This nomogram provides an easy method of calculating
phase shift and attenuation in RC coupling networks.

DRAW a line between the value of C on the  axis” to the value of R on the resistance scale.
capacity scale and the operating frequency  Extend this line to the attenuation and phase
on the frequency scale. Draw another line from  shift scale and then read the values of attenuation
the point where the first line intersects the “cross  and phase shift,

FACTOR

ATTENUATION

www americanradiohicstorvy com
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Output Power From Class B Push-Pull Stage

(Vacuum Tube or Transistor)

By D.D. BRIGLIA, D.D. McKIBBIN, and C.S. SEARING
Lockheed Aircraft Corp., Missile Systems Div.

W
(&
<1
-
g
O
>
>
pu

PRIMARY |

EXAMPLE-WITH 12V. SUPPLY AND
400 OHMS COLLECTOR-TO-COL-
LECTOR IMPEDANCE, 720MW. OF
OUTPUT POWER ARE AVAILABLE.

= ——=WWW.americanradioBiStor/-com
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By SOL HELLER

QIPURIOUS oscillation is one of the

more troublesome of a TV service
% technician's problems. Difficulty is
frequently encountered in recognizing
its existence and locating the stage and
component at fault, as well as in elim-
inating the source of trouble. A tired
benech man summing up the difference
between oscillation and spurious oscil-
lation, once said that the first condi-
tion made currents go round and
round. while the second made his head
do likewise.

Spurious oscillation may be more
precisely defined as a state of wnde-
sired oscillation. It may affect an am-
plifier or oscillator stage. In the case
of an oscillator, the spurious phenom-
cnon occurs at a frequency other than
the desired one.

Undesired oscillations may be
grouped into six chief categories, de-
pending on how they make a living: 1.
Barkhausen oscillation. 2. Parasitic os-
cillation. 3. Oscillatien duc to feed-
back between two stages through a
common impedance in the power sup-
ply. 4. Oscillation due to feedback be-
tween two stages through a common
impedance in some other circuit such
as an a.g.c. line. 3. Oscillation due to
coupling of two stages through the fila-
ment circuit. 6. Oscillation duc to feed-
hack between the tuned plate and
tuned grid of an amplifier.

Buarkhausen oscillations tend to he
gencrated in the horizontal output
tube when the plate voltage drops
sharply from a positive to a negative
peak with the onset of the horizontal
retrace. The screen grid remains sub-
stantially positive at this time, attract-
ing electrons that originally intended
to go to the plate. The electrons turn
back from the plate toward the screen.
With the end of the retrace a short
time later, the plate goes positive and
clectrons travel from the sercen back
again to the plate. The back-and-forth
movement constitutes an oscillation.
The oscillatory signal is radiated, and
tends to get into the front end. where
it heterodynes with the rof, signal gen-
crated by the local oscillator, Spuri-
ous beat frequencies are formed as a
result of the beating the Barkhausen
signal and its harmonics get. Some of
the beat frequencics fall into the by« d-
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___Eroblems with

Spurious

, Oscillation

The many-headed monster is hard to recognize. Use

this analysis of causes, symptoms, and remedies.

pass of the video if. section. and thus
get through the receiver in the same
way as the desired intermediate fre-
quencies.  The detected Barkhausen
signals form pulses that are repro-
duced as vertical grey or black lines
at the left-hand side of the picture
screen.

The vertical lines
Barkhausen oscillation
ferentiated from somewhat similar
lines resulting from other condi-
tions by the following characteristics:

produced by
may be dif-

Le02
TO PHASE COMPARER
RG4q CIRCUIT
6W4 1O MORIZ. YOKE
DAMPER
ce26 >
SECTION OF o
1603
(FLYBACK TRANS)
L Zress
[csa ce2?
TO GRID CIRCUIT OF Res22 e
HOR. QUTPUT TUBE

Fig. 1. Plate network in this Philco
damper keeps oscillation out of yoke,

B
H <

Q2%

Fig. 2. Hidden stage reactances include
plate (L)) and grid (L.) circuit induct.
ance; plate (C)). grid (C.). and cathode
(C\) circuit capacitonce: and tube inter.
elecirode capacitance, such as C,,.. C...

Fig. 3. Parasitics on part of sine wave.

WwWWw.americanradiohistorv.com

The lines, which may be one or more
in number, are dark. never white. They
have sharply defined edges. They tend
to vary in width and intensity when
channels are switched, Barkhausen
lines are commonly more noticeahle on
the higher-frequency channels and
when the hrightness setting is low.
Severe cases can cause horizontal
synchronization to be upset since the
Barkhausen pulses, when their ampli-
tude is high enough, may be treated as
sync pulses by the svne stages.

The first logical step in dealing with
a case of Barkhausen is to reduce the
horizontal-drive setting slightly. Ex-
cessive drive promotes visible Bark-
hausen trouble. If this doesn't do the
trick, the familiar second step is re-
placement of the horizontal amplifier
tube. The original tube will often func-
tion normally in some other receiver.
Mounting an ian-trap magnet on the
original tube may provide a cure and
make a replacement unnccessary. The
magnet’s position is shifted until visi-
ble signs of Barkhausen are climinated.,

When the Barkhausen oscillation is
not clearcd up by the remedies just
described. tests should he made to de-
termine whether the transmission line,
the strip of twin-lead commonly used
to couple this lead-in to the tuner in-
put, or the built-in or other indoor an-
tenna (il one such is being used) is
responsible for the trouble.

A huilt-in or other indoor antenna is
often responsible for cxcessive pickup
of Barkhausen signal hecause it is posi-
tioned close to components that may
radiate Barkhausen signals—the hori-
zontal-output tube and its associated
leads. or the yoke and its leads. If the
antenna is an indoor type. but not a
built-in one, moving it farther from
the set and noting the effects will serve
as a test. If the antenna is a built-in
type, substitution of an indoor unit
that has heen praperly separated from
the receiver will serve as a check. If
these pracedures don't completely
climinate the frouble, try using a picce
of shielded lcad-in from the receiver
input terminals to the input of the
front end.

Other remedics that have heen sue-
cessfully used to clear up stubborn
cases of Barkhausen include: Substitu-
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Fig. 4.
may produce this effect on some TV sets.

Parasitics in the filament line

tion of a coaxial or shielded line in
place of a twin-lead line: placement of
shields over unshielded front-end
tubes; and enclosure of the front end in
a shield box. if such a shield is not
present. In some cases. the positioning
of a filament choke in the tuner has
been responsible for Barkhausen symp-
toms. Turn filament chokes to a posi-
tion at right angles with their original
ones and note results, to test for this
possibility. Heater wiring in the tuner
may also be picking up Barkhausen
signals. Try changing the position of
the heater wiring. and note results,
Use of additinnal capacitance in the
a.g.c. line has proved helpful in cases
where Barkhausen is entering by way
of this circuit.

When two chassis are used in a TV
receiver, placing a metal plate (prefer-
ably copper) so that it sits under both
chassis, and thus bonds them. has
proven helptul in certain instances. In
some sets, a network intended to filter
out Barkhausen signal is present be-
tween the plate of the damper tube and
the flyback transformer. Fnr example,
Ces, Loz, and Ru. in Fig. 1 serve this
purpose. A check of the compnnents in
this network will revecal whether a de-
fect in one of them may be responsible
for the Barkhausen symptoms.

Parasitic oscillution: The leads con-
nected to the electrodes of a vacuum
tube have a certain amount of induc-
tance. Capacitance is also present be-
tween leads. The stray inductances
and capacitances form tuned plate and
grid circuits (Sece Fig. 2) at some high
freguency--high with respect to the
frequency of the normal signal passing
through the tube. When conditions are
“favorable,” feedback from the tuned
plate circuit to the tuned grid. through
the interelectrode plate-to-grid capaci-
tance, causes oscillation to take place.
The oscillation is cailed jurasitic. Para-
sitic oscillation is cncountered most
frequently in audio power amplifiers,
horizontal-output wuhes, and r. f. oscil-
lators.

Parasitic oscillation in an  qudio
power amplifier may be the causc of a
continuous “frying’’ noise; or it may be
responsible for an annoying buzz that
is heard only on loud portions of a
musical program, or it may manifest
itself in reduced and distorted sound
output, A rattle in the loudspcaker
may also be due to parasitic oscillation.
A common symptom is a high-pitched

whistle that is not affected by a change
in volume-control setting.

Less common is a high-frequency os-
cillation well above the audible range,
but whose amplitude is large enough
to cause grid blocking, cutting off the
tube and causing the sound to dis-
appcar momentarily. When enough

of the charge on the grid has leaked
off to permit business as usual, the
audio signals are heard nnce more.
Another possible symptom is a high-
resembling a micro-
Tapping

pitched  howl

phnnic-induced noise. the

)
N

Fig. 5. Try audio-output
suppressor capacitor
{C)} across xformer (A).
&+ Insertion from plate to
“B-+* {(B), ground (C).
cathode {D). or screen
€} (E) will also work.

chassis or recciver components does
not affect the oscillation-caused howl,
permitting a differentiation to be made
between these two kinds of noise,
When any of the symptnms just de-
scribed are encountered. parasitic oscil-
lation should be checked fnr. providing
likelier sources of trouble are not evi-
dent. An oscilloscope and audio-signal
generator nffer the best means of hunt-
ing for parasitic oscillatinn in the
power amplifier (or any other audio-
amplifier stage). The audio generator
is applicd to the input of the stage; the
scope is connected to the output. The
gencrator is tuned to different (re-
quencies in the audio bandpass. The
output nf the signal generator is simul-
tancously varied from zero to overload.
The overload point will be indicated by
a flattening of the peaks of the wave-
forms seen on the scope. If parasitie
oscillation is present, the waveforms
will shnw a thickening of the trace
over the entive eyele, or a portion of it;
or else a signal of higher frequency
will be seen superimposed over the nor-
mal signal, as is indicated in Fig. 3.
Actually, the thickening of the trace
is also caused by another signal, but
it is so much higher in frequency than
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the desired signal that it is blurred.

Conditions favorable to parasitic os-
cillation in the power-amplifier stage
include: presence of an output trans-
former with substantial leakage in-
ductance; long leads, particularly in
the grid and plate circuits; grid-
current flow; and a loss of capacitance
or an open circuit in a platc bypass
capacitor. The capacitor has an anti-
parasitic function.

Remedies for parasitic oscillation in
the audio power amplifier include: Re-
location of the plate bypass capacitnr
(C) in onc of the ways indicated in
Fig. 3 (use whichever one works);
shortening the leads connecting to the
clectrodes of the power amplifier, par-
ticularly the plate and grid leads; im-
proved lead dress (which means right-
angling of lcads! including adequate
separatinn of plate and grid leads; and
good ground connections. Insertion of
an anti-parasitic resistor— 100 to 500
ohms in value—in series with the con-
trol grid is often helnful. One side nf
the resistor should be connected direct-
ly to tho socket contact going to the
grid. The resistor lowers the “Q" of
the parasitic tuned circuit. A resistor
of the same value may be connected in
a similar fashion to the plate and/or
screen electrode. if necessary. Replace-
ment of the output transformer with
one that has a lower value of leakage
inductance, i.e., a better-grade trans-
former, generally speaking, is a last-
resort remedy.

Purusitic oscillution in the horizon-
tal-output tube may be the cause of
one of the following symptoms: Loss
of width, due to the excessive grid-
leak bias produced by the oscillation;
“scgmentation” of the picture, ie,
breaking up of a portion of the picture
into small, regularly spaced segments
that are displaced some distance away
from the main body of the picture;
double image in the horizontal direc-
tion; jagged, pie-crust effect in the
picture; vertical white lines or streaks
on the right-hand side of the picture;
and picture twist,

The presence of oscillation in the
horizontal-output tuhe can be detected
with an oscilloscope or v.tav.m. The
scope will show a signal at the grid,
even when the output of the horizontal
oscillator has been prevented from
reaching the horizontal amplifier---say,
by removing or otherwise disabling the
horizontal-oscillator tube. When the
oscillation is checked for at the hori-
zontal-amplifier grid with a normal
drive signal coming in, the symptom
may show up as a thickening or “‘fuzz”
on the sweep-signal waveform. The
v.t.v.m. will reveal a substantial grid-
leak voltage between grid of the hori-
zontal amplifier and ground. with nor-
mal drive removed from the tube to
avoid confusion. (It is assumed no fixed
bias is present in the grid circuit.) It
should be kept in mind. incidentally,
that connecting a scope or v.t.v.m. lead
to an electrode at which an oscillatory
signal is present will affect the fre-
queney and amplitude of the oscillation
and may, in some cases, remove it al-
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together. Watch for this possibility.

Another test for parasitic oscillation
in the horizontal-output tube is to re-
move the preceding oscillator tube and
note whether some horizontal deflec-
tion and/or high voltage continue to
exist. If either or both are present,
parasitic oscillation is indicated.

Remedies for parasitic oscillation in
the horizontal-output tube circuit in-
clude: Changing the horizontal-output
tube itself; insertion of an anti-para-
sitic 50- or 100-ohm, % watt carbon or
composition resistor in series with the
control grid. screen grid, and/or plate
electrode (making sure onc end of the
resistor is attached directly to the
socket contact to which the electrode
connects); and decoupling of the heat-
er circuit through the addition of an
r.f. hypass capacitor (say, 100 or 209
ppf) from the high side of the hori-
zontal-output tube heater to ground.

On some Sears-Roebuck and other
chasssis, a parasitic-suppressor coil,
grounded at one erd and floating at
the other, is wrappc.” around the plate
lead of the horizontal-output tube. If
the coil's position shifts, a parasitic
oscillation that produces a pie-crust
effect in the picture is likely to result.

Parasitic oscillation in vertical cir-
cuits is sometimes encountered. When
the resistor across the primary of a
blocking-oscillator transformer open-
circuits, parasitic oscillation will re-
sult in some cases. The oscillation may
produce a white horizontal bar at the
top of the raster, more readily notice-
able when the brightness is turned up.
It can also cause critical vertical sync.

Intermittent vertical collapse of the
raster also may be due to parasitic
oscillation in the vertical-oscillator
stage. Changing the tube, or insertion
of an anti-parasitic resistor of 50 or
100 ohms in series with the control
grid, plate, and/or screen electrode,
will generally climinate the trouble,

Parasitic oscillation in r.f. oscillutor
circuits generally manifests itself by
sudden changes in the frequency of
the oscillator during tuning over a
broad range of frequencies, or “dead”
spots in the oscillator tuning range.
Such oscillation is made more likely
by any defect or condition that causes
the oscillator’'s output to become ex-
cessive. If an anti-parasitic resistor has
lost value or been removed, parasitic
oscillation may occur. In some oscilla-
tors, a considerable reduction in the
resistance of the plate dropping resis-
tor may promote parasitic oscillation.
The presence of parasitic oscillation
may be determined with a wavemeter
(or similar ‘“‘absorption-type” instru-
ment, like some grid dippers) having
a suitalile frequency range and a
v.tv.m. If the wavemeter produces a
dip in the v.t.v.m. grid voltage reading
of the oscillator at some frequency
other than the one at which the oscil-
lator is supposed to be working, para-
sitic oscillation is present.

Oscillation due to feedbuck beticeen
two stages through ¢ common imped-
ance in the power supply, or in the da.g.-
c. line, is possible when a filter or de-
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coupling capacitor loses value. The
tests for and cure of such conditions
need no elaboration.

Oscillation due to coupling of two
stages via the filament circuit is com-
monly prevented (and in rare cases,
caused!) by filament chokes and fila-
ment bypass capacitors, Tests of these
components are in order only when no
other reason for parasitic oscillation
can be found. Symptoms produced by
oscillation that occurs via the filament
supply include: horizontal sync insta-
bility and also white horizontal streaks
at the left-hand side of the picture on
high channel settings, as in Fig. 4.
Many other symptoms are no doubt
possible, but these two are the most
common.

In some Westinghouse receivers—
H640T17, for instance—an R00-upf. ca-
pacitor is connected between the heat-
er of the first video i.f. amplifier and
ground. If video i.f. oscillation occurs
in such a circuit, the capacitor should
be disconnected to determine whether
it is serving as a means of promoting
the oscillation.

Oscillution due to tuned-plute to
tuned-grid feedback: Oscillation can
occur in an amplifier stage when plate
and grid circuits are tuned to the same
frequency: the necessary feedback
takes place ria the plate-to-grid inter-
clectrode capacitance. The trouble is
likely to appear in a video if. stage
when an alignment is being performed.
Stagger-tuned video i.f. stages are cs-
pecially susceptible to this condition if
alignment is off. A substantial d.c. volt-
age output at the video detector, with
no signal input to the receiver, indi-
cates that oscillation in the video i.f.
section is indeed present. Recciver
manufacturers’ alignment notes gen-
erally list procedures that may be used
to climinate such oscillation. Slightly
tuning the adjustments of successive
i.f. coils in opposite directions until the
oscillation has stopped, then going on
with the alignment, is one procedure
that is used.

Causes of oscillation in the video i.f.
section, other than misalignment, in-
clude: defective capacitor in the a.g.c.

missing tube shield; improper lead
dress or lead length; improper ground
(too far from tube-socket ground con-
nections); and video i.f. tube (usually
one that has just been installed as a
replacement) has too high a transcon-
ductance.

Oscillation in sound i.f. stages tends
to occur for the same basic reason as
video i.f. oscillation, Symptoms that
may be produced by oscillation in
sound i.f. stages include: whistle;
“hash” in sound; and separation of
sound and picture, particularly on high
channels. The presence of oscillation
in a sound i.f. stage is established by
the measurement of a substantial d.c.
voltage between ground and the half-
load point of a discriminator, or the
full-load point of a ratio detector, with
no sienal applied at the input of the
sound i.f, section.

Possible causes of sound i.f. oscilla-
tion arc: misalignment; improper lead
dress; leads too long; ground connec-
tion of some component at wrong
point; open condition or large increase
in the value of the resistor in parallel
with a sound i.f. tuned circuit. Sug-
gested remedies are: re-alignment, if
needed: lead-dress changes, if neces-
sary; shortening of leads, particularly
grid and plate leads; relocation of by-
pass capacitors, use of bus-bar wire he-
tween socket contacts that shonuld con-
nect to chassis and the chassis itself;
addition of a tube shield. if none is
present; and replacement of defective
tube or other component. Addition of
a ceramic cathode-bypass capacitor,
between 001 and .005 uf. in value,
works like magic in some cases. The
capacitor is connected across the one
already present in the circuit.

Oscillation due to excessive feedback
of signal viea a normal feedback path
is possible. In the circuit shown in
Fig. 6, a partial breakdown in Csx may,
due to the peculiar construction of the
capacitor type used in such circuits,
cause its capacitance to rise from, say,
6 ppf. to more than 200 guf. The exces-
sive feedback through the capacitor to
the horizontal-output tube will cause
the tube to oscillate under such

line; defect in a trap component; conditions. 30—
Fig. 6. Section of horizontal-sweep and h.v. circuit in some G.E TV sets.
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By JOHN T. FRYE

Service Shop was assembled in

solemn conclave around the desk
of Miss Perkins, the “office force.” That
meant Matilda occupied her usual
chair in front of the desk and Mac and
Barney were perched on opposite cor-
ners.

“The thing I want us to think about,”
Mac announced, “is whether or not we
should raise our service charges. Since
this decision affects your bread and
butter as well as my own, I think it's
only fair you two should have a hand
in making the decision. Now here's
the way I see it:

“On the pro side, we have the fact
that other prices are gradually creep-
ing up. Rent, utility bills, insurance
rates, laundry, service instruments,
tools—in short, all the factors that de-
termine our cost of doing business are
steadily rising and narrowing the gap
between these costs and our gross in-
come. That dwindling gap represents
our net income from which all three
of us draw our salaries and from which
I hope to get a reasonable return on
the money I have invested. Worse yet,
creeping inflation is constantly chip-
ping away at the purchasing power of
that net income. I don't need to tell you
that your paycheck dollar doesn’t buy
as much now as it did five yvears ago.
I just had a rude illustration of that.

“Five years ago we had two rooms
papered at our house for a total cost
of thirty-five dollars. The same two
rooms were papered again this year
and the bill was eighty-two dollars.

“But now let’s look at the arguments
against raising our charges. First. I've
maintained all along that fighting in-
flation is an individual as well as a col-
lective scrap. Keeping prices down
starts with holding the line on charges
for individual work. Ignore this simple
but hard-to-swallow fact, and income
and prices keep leap-frogging over cach
other until the devaluated dollar ren-
ders both meaningless. But until such
time as a reasonable percentage of the
people are willing to accept this, re-
fusing to adjust charges to the rising
cost of living works a hardship on the

60

THE complete personnel of Mac's

A Little Soul-Searching

businessman and those who work for
him without accomplishing much clse.

“Also to be considered is the possi-
bility that increasing the charges will
not increase gross income. Instead. it
may actually lower it through loss of
business. There are some service tech-
nicians in town who, because of the
lower overhead of their part-time op-
eration, their poor business sense, or
just maybe their better business sense,
charge less than we do. Quite a few
other shops charge more. As our
charges go up, we are bound to lose
some business to competitors who have
lower charges.”

Barney hesitated a minute and then
blurted. ““I haven't meant to tell you
just vet, for I wanted to surprise you;
but I've been attending math classes
at night school for a couple of wecks
now. I decided my electronic-savvy
ceiling was going to be pretty low un-
less I took more math than I have and
understand the math I have already
taken better. We've just started study-
ing calculus and we're working with
problems dealing with maximum and
minimum. Last night we had a prob-
lem I think bears directly on what
we're talking about:

“A man has 120 apartments, all of
which he can keep rented if he charges
$80 each. For every $2 he jacks the
rent, one apartment becomes empty.
Each rented apartment requires an
average of $12 worth of repairs per
month. How much rent should he
charge to realize the most profit?

“Before starting to work on the
problem, I felt confident the man would
secure the most income when a very
high percentage of the apartments were
rented; but when you express his in-
come as a function of the number of
apartments standing empty and differ-
entiate the function to locate the maxi-
mum value, you discover his income
is greatest when the apartment rental
is $166, 77 apartments are rented, and
43 are vacant.

“Now if we just knew how much
business we'd lose for, say, every 10¢
we boost our hourly rate, we could set
up an expression and solve it the same
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way to discover the hourly charge that
would bring us the greatest income;
and I'd not be at all surprised if it
worked out much the same way. We
have just so many working hours a
yvear, By making our charges low
enough, we could be working hard
every one of those hours. But this
problem has shown me that the charge
that brings the most business is not
necessarily the one that produces the
most income. In the case of the joker
who owned the apartments, he was
ahead more than $4000 by allowing 43
of his apartments to stand idle. And
don't forget that means 43 fewer ten-
ants to argue and wrestle with!”

Matilda gave him a suspicious look
as she said. “Are you sure it's increased
income and not less work you're think-
ing about 7"’

“l must admit the same nasty
thought crossed my mind,” Mac said
with a chuckle; “but let's give the boy
the benefit of the doubt. What he says
makes sense. It's mighty easy to con-
fuse 'being busy’ with ‘making money’
in the service game, especially if you
fail to keep, study. or understand good
business records. Actually, I doubt
we'll lose much business because of a
moderate increase in prices. Our aim
has always been to be the ‘best’ shop in
town, not the ‘cheapest.” I like to think
most of our customers call us because
they have confidence in our ability and
our honesty. They know income must
keep step with the cost of living be-
cause they have the same problem
themselves. So how about it? Shall
we boost our charges?”

“Aye!” Barney and Matilda chorused
enthusiastically.

“Good! Matilda, you get together
the figures on our business during the
yvear immediately following our last
setting of charges and for the last
twelve months. Here is a chart show-
ing the decline in the purchasing power
of the dollar for the past ten years.
Then we'll get together and figure out
how much of an increase will yield the
same income in purchasing power that
we enjoyed before. Since we have al-
wavs had just about all the business
we could handle, we’ll figure things
will continue that way in setting the
charges. This doesn‘t disappoint you,
does it, Flamehead ?”

“Nope, for if I read you right you're
figuring on a little something extra in
our paychecks. Say. not to change the
subject, but I just had a nasty shock
this morning. 1 stopped in at the drug-
store for a Coke; and there, big as life
and twiee as ugly. was a do-it-yourself
tube-checker. I really gave the drug-
gist a hard time. I told him we were
trying to figure whether we should put
in comic books or liguor and asked
him to tell me confidentially which
brought in the most profit. lle got the
point all right. I sure think he's got a
lot of nerve trying to muscle into our
racket."”

“Call it "nerve” or ‘a shrewd head
for business’,” Mac drawled. “We left
him an opening and he stepped into it.

(Continuved on puge 90)
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Service Plans and the Independent Dealer

Multi-product service clubs and similar systems
may be an important factor in the dealer's future.

By WILLIAM LEONARD

knows for sure is that the quicken-

ing tempo of living has accelerated
the rate of change in the character of
all commercial operations. And. as the
credit craze moves on to engulf all
categories of business, a decided
change may be brought about in the
cconomics of all consumer service
activities.

The total annual national service
and maintenance bill is such a large,
lush-looking melon, it has watered the
mouths of financial interests that must
keep moncy working at a profit, The
U. S. Department of Commerce figures
show that the public is spending seven-
teen billion dollars annually on home
additions, maintenance, repairs, and
services. That is big business. It is
about double the total annual income
of all concerns engaged in manufactur-
ing and assembling electronic compo-
nents and products, including the mili-
tary market.

Modern living is built around a maze
of complex electrical and mechanical
devices. When emergency service is
needed, the home owner usually finds
himself in a dilemma over whom to
call to make the necded repairs, This
situation has set the stage for a num-
ber of developments which, if they are
successful, could completely change
the character of all consumer service
businesses.

The TV recciver, around which our
present national network of independ-
ent clectronic service businesses was
built, has lost the romantic appeal that
once gave it special identity and con-
sideration. It is now universally ac-
cepted as one of the numerous appli-
ances that are standard equipment in
every modern home. The average TV
set owner, who once felt it important
enough to keep the name of his favor-
ite TV service shop listed with other

UNE THING every businessman
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EDITOR'S NOTE: Whether plans of the type
described heve will.in the long run. wo k
to the bencfit or disadvantage of inde-
nendent sevvice cannot be answered now,
Much may depend an the aature of the
plun, In ang case, evervy dealer aud toch-
wiciarn should he alerted to the possibili-
tics, for these Systems. one way or an-
other, loom large in his (ntwre, There is
one interesting potential ou the *'pro™
side not mentioned in the artiele: since
aener resistanee to TV scrrice fees is
often hased on uothing waore than the
lack of available funds when anw wner-
peeted vepair Lill comes up, “revolving-
cha ™ plang may help pare the wray to
sengible serviee fees.

numbers to he called in an emergency,
now buys “catch-as-catch-can” service
whenever he needs it. The result has
been a high mortality rate in the
“regular customer” lists of established
service shops.

The rapid development of home-
service clubs during the past year may
be a straw in the wind indicating the
trend most service businesses will fol-
low. In Chicago, the "Mr. Service”
Club set up by Eddie Richmond, a real-
estate and insurance man, now num-
bers more than 5000 members who pay
a $7.00-per-year membership fee. The
“Mr. Service” Club acts as the liaison
agent between the customer and the
service technician or contractor. In
discussing the need for a single point
of contact for any type of service re-
quired in the home, Mr. Richmond
said:

“You need the services of about 70
different types of contractors for the
various things that go into a home.
The yellow pages of the telephone
book aren't much help when it comes
to finding the right one, First, you have
to locate the right category of service
business. Then you have to find one
in your neighborhood. Finally, you
have to find one that will do the job
right and at a fair price, With us,” he
said, “you have only to call one num-
ber—ours. We do the rest.”

wWWwW americanradiohistorv.com

The Chicago “Mr. Service” Club s
said to have 880 contractors and serv-
ice businessmen participating in its
plan. There is no charge to the con-
tractor but each one is checked
closely to make sure his work and
prices are acceptable. The club offers
24-hour-a-day service to give subscrib-
ers immediate help in certain emergen-
cies, such as a heating-syvstem break-
down.

A new idea in the home-service-club
plan was recently inaugurated by the
Morris Plan Bank of Indianapolis,
Indiana. The firm announced that its
home services program, similar to
those already in operation in other
major cities, will provide fast, reliable,
and guaranteed service to home own-
ers and tenants on any of more thn
100 different repair and maintenance
services. Overhead costs of the system
will be shouldered by Morris Plan's
existing charge-account department,
which will eliminate the need for
charging users’ fees, according to
Robert D. Hammer, vice-president of
the finance firm. Here is how the plan
will work:

Several hundred reliable, established,
service contractors in all fields and in
all areas of the city will be afliliated
to participate in the plan. A resident
with repair troubles can call Morris
Plan’s “"Home Service.” 1It, in turn,
alerts the appropriate service contrac-
tor nearest to the caller’'s home and the
latter handles the service call. Home
owners can pay cash directly to the re-
pairman or ask for a bill, which will be
mailed to them by the Morris Plan.

Contractors will pay a 6% fee to
Morris Plan and will be re-imbursed
weekly for all repairs charged by their
customers. The system will relieve

them of billing home service customcr -
and all credit losses, according to tic
(Continued on puge 84)
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< Space Capsule
Antenna Mockup
A full-scale antenna test mockup of a
Project Mercury manned space capsule
is being examined here by Collins
Radio Co. officials. Collins is providing
the communications system for the
capsule. All design work on the an-
tennas is completed and the company
is now in the process of testing and
evaluating the designs.

Experimental 1000-mc.
Transistor

Fabrication and measurements on
some experimental drift transistors
that operate at frequencies above 1000
me. have been reported recently by
IBM. The units are diffused-base types
with minimized bulk resistances and
junction capacitances. An oscillator
has even been described in which the
transistors operated up to 1550 mc.

Car Radio in
Rear-view Mirror

An Italian manufacturer (Fabrica Ap-
parecchi Radio E Televisione) has
combined a 5-transistor, 2-diode super-
het with a rear-view mirror for auto-
mobile use. The receiver, which tunes
the standard broadcast band, draws
.5 amp. from the 12-v. battery supply
and has an output of 2.5 watts.

On-the-Spot TV
Iinstruction

A maintenance specialist works on a
jet fighter plane under the watchful
“eye"” of a television camera at the
Lowry Air Force Base, Denver. The
TV picture is relayed over an RCA
closed-circuit system to classrooms at
the Training Center.
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Transportable SSB Station

A new Army Signal Corps SSB com-
munication station, built by Collins
Radio, is shown here. Each station
weighs less than 2000 pounds and
measures 5 x5 x 6 feet. Commercial or
molor generator power may be ysed
for the station, which requires only
one non-technical operator. The unit
may be transported by helicopter or
3 -ton truck, and can be completely set
up within a half hour.

v

Infrared Satellite Detector

< Scanning mirror and cell arrangement is shown here in

uncovered CODES (Commutating Detection System) in-
frared receiver developed for Air Force Cambridge Re-
search Center program for studying possibilities of detect-
ing satellites by infrared techniques. Developed by Avion
division of ACF Industries, the unit is a multi-channel
wide-field receiver that demonstrates the feasibility of
low-level storage and sampling for achieving high sensi-
tivity and fast coverage with single-channel electronics.

Hi-Fi Exhibit in Moscow

Designer’s concept of hi-fi stereo exhibit at American
National Exposition in Moscow. Arranged by the Insti-
tute of High Fidelity Manufacturers. the exhibit is part of
the $3.6-million presentation '‘to show the true image of
America to the people of the Soviet Union.” The exhibit
features the latest stereo hi-fi components including record
players, tuners and amplifiers. loudspeakers and tape decks.
This “cube’ will serve as the nerve center of all hi-fi
music in the Moscow exposition.

High-Temperature
Printed Circuit

Molymanganese printed circuit devel-
oped by Advanced Vacuum Products
can withstand temperatures up to
1300° F. and high current overloads.
Circuit cannot be torn or shaken from
its alumina board, and is unaffected by
water, arcing, and corrosive chemicals.

v
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By LEE SCOTT /

EpiTor's \nTr The entrance of name-
brand CR7 manufacturers into the re-
built warket has gicren new portinence
to some ol questions.  Net owners and
maay sereice dealers have always weited
more information abowt rebuilt fubes.
Today they arve asking for the faets more
insisfently than ever, The anthor, fo-
willicr with the siauefaciure of hoth all-
new and rebuilt tubes. is in o pusition to
salisfy them,

N 1958, of somewhat more than six-

million picture tubes sold in the re-

placement market. about 65 per-cent
are estimated to have been so-called
rebuilt or reprocessed units. For 1957,
this figure was about 55 per-cent. For
1956, it was 50 per-cent. The impor-
tance of rebuilts can scareely be ig-
nored.

What is a rebuilt anyway? To an-
swer, we must first know what an all-
new tube is. A new CRT is one for
which all the constituent parts used
in its manufacture are new, including
the electron gun mount (or gun). stem,
phosphor, sercen material. eonductive
graphite coating (Aquudeg or “dag’),
and base. Most important of all. the
glass ecnvelope is new. In a rebuilt
CRT. every one of these may be new—
except the glass envelope. (There are

Fig. 1. A new neck is being inserted on a salvaged bulb.

some cases, not too frequent. in which
the original phosphor screen is re-used.
More on this later.)

The transparent shell of the picture
tube is a more complicated item than
many people realize. The glass used
at various points in it must meet spe-
cial requirements. The glass at the
screen, for example, must have cer-
tain minimum optical propertics to
transmit a clear. undistorted picture.
All of the glass, especially the portion
along the flare. must he thick cnough
and strong enough to withstand a high
vacuum. The vulnerable, protruding
neck should be strong enough to with-
stand some accidental strain and to
support the weight of deflection com-
ponents. Combining all these proper-
ties and others in a single unit isn't
easy or cheap. In faet the glass en-
velope, whieh is the most important
single item in a new tube. accounts
for a good portion of its cost. Hence,
the reason for the rebuilt.

There are. however, other differ-
ences between new and rebuilt tubes.
Specifications for the all-new tubes
are generally set by the TV receiver
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“retread.”

manufacturers who will buy them for
use in their sets. Sometimes the CRT
maker scts the specifications himself
but, even so, he must adhere to certain
limits if he hopes to sell to set makers.
As for the rebuilt, it will be put on
the replacement market exclusively,
since receiver manufacturers do not
use it. Thus the rebuilder has some
flexibility in establishing in-plant spe-
eifieations.

At this point, an important distine-
tion should be made, Often a CRT sold
as all-new shows signs of having been
renecked. This occurs when a tube
made in a new-tube plant has failed to
pass a production test, but the cn-
velope is perfectly good. The latter is
then re-used, but the resultant CRT is
considered to be all-new beeause the
rejected tube was never sold and put
into use.

New tubes are made by well-known
namo-hrand manufacturers referred to
as “majors.” Rebuilt units are gen-
erally made in smaller plants under
less well-known names—although some
rebuilding operations are owned by
majors. Among the large number of

Fig. 2. These machines apply cluminum ceating to screens.
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rehuilders throughout the country,
over 100 are located in the east (New
York, New Jersey, and Pennsylvania,
principally), with smaller percentages
in the midwest (Ohio, Michigan, Illi-
nois, and Kansas), in the southwest
(Texas and Louisiana), and the west
(California)., Therc are a few others
in other states.

Rebuilding factories range from so-
called “garage” operations with just
a few workers including an owner who
may also he manager, accountant, and
extra hand, among other things, with
an output of as little as 50 to 100 fin-
ished tubes a week, to an ultra-modern
plant, well equipped and well staffed,
that can produce over 3000 units a
week.

In essence, the same manufacturing
processes are involved in making new
and rebuilt units, but the majors, with
their greater output (which may he
5000 a day), are more likely to use
such mass-production, automated tech-
niques as conveyors and the like than
would be practical for a producer
whose production is limited. To get
an idea of what is involved, it will help
to go through the stages of manufac-
ture of a rebuilt briefly, as they would
occur in a reliable concern of fair size.

When a replacement picture tube is
bought, the old one or *“dud,” which
has definite cash value, is returned and
eventually winds up in the hands of a
rehuilder. For all practical purposes.
the bulb of this dud is comparable to
a new one. Some of these do have so-
called cord marks that may exist on
the face plate. These are ripples or
irregularities that ordinarily cannot be
seen when a picture is viewed on the
screen. However they may show up
when the inoperative CRT is viewed
from a certain angle under certain
light conditions. A reliable rebuilder
may nevertheless sell as seconds, at a
bargain price. rebuilts made from such
bulbs. Corded ware is not ordinarily
used in making new tubes.

The neck of the dud is carefully cut
open, the gun mount is removed and
discarded, and the bulh is cleaned and

Fig. 3.
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Insertion of gun, including glass stem. in neck.

buffed. The inside of the bulb is
scrubbed and washed with chemically
pure water. Removed in this process
are the old screen (in most cases), the
inner and outer *“dag” coatings, the
aluminum coating (if any), and all
other foreign material. A new neck
is then spliced onto the old hulh. Such
necks are usually obtained with flared
ends (see Fig. 1) to facilitate inser-
tion of the gun mounts. Somectimes
they are simply made from long
lengths of suitable glass tuhing,

The tube then goes to a special tilt-
ing table, where a solution of phos-
phor and other chemicals is poured
into it. After a settling period, the
screen coating is sealed to the inner
surface of the face and the remaining
solution may he poured off. A drying
period follows.

In the next step. the tube is revolved
in 2 machine while a special brush ap-
plies a graphite conductive coating
(the ““dag™) to the inside of the anode
button and part of the inner surface
of the bulb and neck. Then this coat-
ing must be dried. If the tube is to be
aluminized, the screen is now lac-
qucred to promote the deposition of
a uniform aluminum layver, there is
another period of drying. and the next
step is insertion in special aluminizing
equipment, shown in Fig. 2. After these
stages, a check is made for screen im-
perfections. If the tube passes this
inspection. it is baked in an oven to
seal on the coatings that have already
been applied. The baking also drives
out gascs given off by the coatings.

The bulb is now ready to have a gun
mount, including the stem. inserted
(Fig. 3). These guns have been stored
in an adcquately cool. possibly air-con-
ditioned area until ready for use. This
prevents harmful moisture from ac-
cumulating on them. However, just
prior to actual use, the guns are pre-
heated to the temperature at which the
ring of the glass stem will be sealed
to the neck. For this latter operation
a machine called a "head sealer” (Fig.
4 is used. However, this sealing does
not yet close off the inside of the tube

wWWw.americanradiohistorv.com

completely, as the tubulg‘r stem is still
open,

Final evacuation and closing off of
the picture tube takes place in an “ex-
haust oven,” whose temperature ex-
ceeds 400°C (more than 750°F), hut
this is only one of several operations
performed while the CRT-to-be is in
the oven. In another a “bomber,” which
is a unit for generating a high voltage,
is used to hurn out any foreign par-
ticles that may still be inside the pic-
ture tube. In addition, the cathodc is
“broken down’ to releasc gases. To
accomplish this. the cathode is heated
by the application of a specifically timed
cycle of elevated filament voltage.
Finally, the stem tube is sealed off,
maintaining the tube under vacuum.
Sometimes a tube, due to some other-
wise undetected fault, implodes under
the severe treatment to which it is
subjected during these final operations.
If it comes through in one piece how-
ever, as is the case with all-ncw tubes,
the likelihood of subsequent, spontane-
ous implosion is quite remote.

After exhaust. the getter of the tube
is “flashed” (again using the bomber)
so that it will remove any gas that may
still be inside the CRT. A base is now
put on the tube. This involves cement-
ing of the base and soldering of ele-
ment wires into the bhase pins.

Essentially, the picture tube could
be put into use now, but another step
is added: the aging of the cathode. In
order to bring this electrode up to the
desired emission capability. the rebuilt
is placed under actual operating volt-
ages and conditions, except for the
heater. The latter is again subjected
to a delinite cycle of elevated voltage
(12 volts is typical) to overheat the
cathode so that the latter will provide
adequate emission quickly.

If the picture tube were put directly
into an operating TV receiver without
this aging, it would age itsclf over an
extended period of time. Until it did
however, the set owner would be an-
noyed by the same characteristics pro-
duced by poor emission that appear

(Continued on puge 141)

Fig. 4. Head sealer fuses ring of glass stem to CHT neck.
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Servicing With Your Eyes

By KENNETH BRAMHAM

seemed to be a really tough service

problem, finally pinning down the
trouble to a broken tube? It happens.
Of course, for weeks afterwards broken
tubes are ‘number one’’ on the suspect
list. What about other visible faults
that may occur, faults that can be
seen without the aid of scope or v.t.-
v.m., requiring just one “service instru-
ment”—a pair of eyes? The only good
answer to that is a visual inspection of
the chassis before any digging with
solder gun and cutters is started. This
inspection should be a part of the bench
routine.

While a thorough examination of
every component, lead, and tie-point
may be practical in a four-tube radio,
it is much too time-consuming in a
twenty-tube TV receiver, and virtually
impossible in a modern portable TV
set. However, this should not rule out
the use of visual inspection as a service
tool. It can still be time-saving and ef-
fective—if you have some idea of
where to look and what to look for. In
practice, it is equally important to know
where not to look. For instance, in the
case of a TV set with good raster but
neither sound nor video, it would be a
waste of time to spend fifteen minutes
peering into the innards of the vertical
circuit.

Every service routine should start
with a look at the TV screen: this will
usually give some indication of the
part of the chassis in which the fault
may lie. The most obvious information
given by the screen is the presence or
absence of a raster. More subtle in-
formation includes indications of fre-
quency response and of sync clipping
shown in the blanking bar. Height,
width, and linearity should all be scru-
tinized to provide a possible clue to
the trouble source. In the case of a
sync problem, for example, the raster
may show reduced width, suggesting
trouble in the horizontal-output stage
or feedback loop and contributing di-
rectly to the sync trouble,

Once all possible information has
been extracted from the screen, it is
time to take a look at the chassis. We
should by now have some sort of clue
regarding where to look or where not
to look. The next guestion is, “What
shall we look for?” A little service
history will be a help at this point. Has
the set ever worked? If it is new and
defective we can generally assume that
it left the factory in good shape after

13

HAVE YOU ever worked on what

The time for orthodox fault.-finding methods can be
shortened if you know what to look for and where.

a series of tests. From then on it is
better to assume the worst. The set
was, therefore, hurled into a box car
(with square wheels), and given a
“super shake” test to its final destina-
tion, by way of Alaska.

Under these conditions the most like-
ly fault is that vibration has caused
some component to part company with
its moorings. This could be and has
been known to be almost anything
from the power transformer to the
picture tube. While a power trans-
former is not going to damage itself
very much when sliding around under
the chassis, it can and will carry away
any minor components with which it
comes into contact. However, a power
transformer on the loose is going to
be pretty obvious, if unusual; the more
frequent forms of transit damage are
not so obvious.

Large, unsupported capacitors
mounted on long leads are always a
potential trouble spot, as they are
particularly vulnerable to vibration.
Other components with lengthy leads,
tubes covered by metal shields, coils
and small components supported by
stiff wire connections to other com-
ponents that are free to move-—all
should be the object of a close scrutiny
and a prod with the solder pick or
screwdriver. Once a lead has broken,
the component may return to its origi-
nal position: thus, the break will not
be seen easily until it is moved in this
way.

Printed boards are also, at times,
affected by vibration, particularly
when used to support heavy compo-
nents. However, a far more prevalent
condition likely to give trouble in a
brand-new printed board is a lack of
solder in the right places. Printed
boards should therefore be examined
carefully for dry joints, cracks (partic-
ularly around heavy components) and
breaks in the printing. Suspected
joints should be reheated and carefully
pressed together. Breaks in the print-
ing should be joined with copper wire
and a liberal quantity of solder to pro-
vide a repair that will stand up physi-
cally as well as electrically.

So much for the new set and transit
damage. What do we look for in the
older set? Again service history may
supply the answer. “It hasn't worked
right since the last tube was changed,”
or, “It has not been really good since
the last time it was taken to the shop,”
the owner may claim. This sort of re-
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mark plus a check on which tube or
parts were changed may provide valu-
able information. The complaint should
not be brushed aside lightly as the in-
ane droolings of a customer trying for
some free service until it has been
checked. If the trouble has followed a
tube replacement, a glance at the com-
ponents in circuit with that tube may
reveal a discolored resistor, possibly
overheated by the failure of the pre-
vious tube. If sufficient heat was gen-
erated to change the color, it is pos-
sible that a change in value may also
have occurred and improper operation
of the new tube may be the result. Also
take a good look at the tube itself—
there is a difference between a 6BQT,
a 4BQ7, and a 6BK7 for example. The
best of us may occasionally err.

If other components have been re-
placed, they too are eligible for a good,
close look. And check them against
the schematic too; mistakes in read-
ing the color code or converting micro-
microfarads to microfarads are pos-
sible. It might be an exaggeration to
say that as many wrong components
are installed as are correct ones. It
certainly does not happen in your shop
_but take a good look anyway.

A service history of one fault re-
curring is always indicative of a pos-
sible service mistake. Technicians
working on the set previously may
have failed to see a visible intermittent
condition. A good, long look for dry
joints, intermittent ground connec-
tions, cracked printed wiring and such
is in order. Again, the solder pick
should be used to reveal trouble not
visible at first glance. If a component
just happens to fall apart after a prod
with the solder pick, it was not very
good in the first place! Grounded con-
trol and’tube-socket lugs presumed to
be soldered to the chassis should al-
ways be regarded as fair game for the
solder pick, as it is often quite impos-
sible to see clearly whether this type
of connection is good or fractured.

Discolored resistors, burned or melt-
ed insulation, and pin-head sized burns
in high-voltage transformers, are all
visible indications of trouble. Even a
gassy tube may sometimes be spotted
by the absence of any mirror-like get-
tering inside the glass. Your eyes are
your best service instrument and, as
with all instruments and tools, only
practice and concentration will enable
you to use them to the best advantage.
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Fig. 1.

in stereophonic sound! According

to the record companies almost all of
the new disc releases will be available
in stereophonic versions. Thus. we find
much interest and activity in building
the necessary equipment. You can
modernize your high-fidelity sound
system for stereo without discarding
or duplicating your present preamp if
you are using the popular G-E UPX-
003 unit.

This preamp has becn rebuilt by the
author as shown in Fig. 1. The exist-
ing power supply of the UPX-003 was
used, with a minor change, to supply
the reconstructed dual preamplificr.
This minor change involved the substi-
tution of a 10,000-ohm resistor for each
of the two 22,000-ohm resistors used in
the filter network. See Fig. 5. The
existing input was used for channel #1
and the second input was added, as

'I'HIS is the year of the breakthrough

Here is an over.all view of
the dual preamplifier described below.
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- s
es L.
" Trone T r9
Al sov 10 o
L 2 VI () e K.
ENS‘OBc It of 12 1247
- Cov ‘I:§ Fe,
- e
- + [ ]
=¥ =)
‘mv QuTRUT
- Zre
WaGNETIC =
PiCKYP R4 )
+
e

i}

Ri—150,000 ohm, V) w. res,

R:~—3.9 megohm. L, w, res.
Rs—330.000 chm, V3 w. res.

R—27 ohm, V3 w, res.

R:=—25.,000 ohm lincar taper pot
Ri—10.000 ochm, V) =, res,

R:—2.2 megohm, V3 =, res.
R-—2700 ohm, V3 wu. rey,
R—220.000 ohm, V3 », res.

Cr—20 gfd.. 20 ». clec. capacitor

C:, Co—m.05 ufd.. 200 ». capacitor
Cs—.01 ufd., 200 ». capdacitor
Ci—100 gfd., 15 v. elec. capacitor
C:—.001 ufd., 200 v. capacitor > 107,
Ci—.02 ufd., 200 v. capacitor = [07,
C:—.01 ufd., 200 ». capacitor = 10,
Vi—"p-u-p" transistor (G-E 2N3508)
Vi—V, 12AX7 tube

Fig. 2. Schematic diagram of one of the
two identical channels that are required.
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A simple dual preamplifier
for both stereo discs and
tapes utilizes a pair of
inexpensive transistors
and a single vacuum tube.

shown in Fig. 1, for the #2 channel.
It was also necessary to add a second
output cable which was used for chan-
nel #2.

The two preamplifiers are identical,
cach using the circuit of Fig. 2 and the
common power supply diagrammed in
Fig. 5.

The 2N508 transistor in Fig. 2 is
biased from a constant-current source
through R, for good current stability
with temperature and transistor inter-
changeability. R. and R. bhias the base
for the desired V,. of about 3% volts.
This voltage varies slightly with leak-
age current of C, and with h,. (d.c.
current gain) for different transistors.
R., in conjunction with C,, improves the
signal-to-noise ratio of the transistor
stage by reducing the gain through in-
creased degeneration below 50 cycles.

The required equalization of the in-

(Continued on puge 130)

Fig. 3. Frequency response from a standard recorded disc. Fig. 4. Response and treble equalization for 7.5 ips tape.
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One of the operaling positions at the
giobal single-sideband equipment that
is maintcined by the Strategic Air Com-
mand. Collins equipment is employed.

By ALAN ANDREWS

carrier transmission have been in

timited use since the 1920's, but
vere not employved extensively until
~fter World War 11. Basically  this
method of transmission suppresses the
carrier signal and one of the sidebands
ol n conventional amplitude-modulated
wave, then only the remaining side-
hand is radiated. In the receiver the
carrier is re-inserted so that normal
detection can take place to reproduce
the audie siznal in the output of the
receiver,

Soveral advantages are obtained
with such a svstem. First, ax long as
the carrier is not fransmitted, there is
a substantial reduetion in power re-
aitirements. S~~cnd. as only a portion
of the total sienl is transmitted, re-
cuired bandv-idih is decreased. The
first advantagcoe natursl- is a sav'ne in
costs, the second allovss more s nns
to operate within o given lreguency
hand, This ix especiallv important now,
co~sideing the crowding whieh ex‘sts
in some bands and which can be ex-
Neciecd to become worse unless some
remedy is forthcoming.

Although its hasic principles were
known for many years., the system
conld not be utilized to the fullest until
ndividual components ad cireuits had
e sufliciently invwoved. With the
- mendous strides made by electronies

&8

SNGLE-SIDEB;‘\ND and suppressed-

during the war years and those im-
mediately  following, single-sideband,
on a practical basis, hecame not only
a possihility, but a reality.

VOLTAGE AMPLITUDE

7000 3051
FRECUENCY=KC,

Fig. 1. Carrier and sideband arrangement.

2999

Fig. 2. The carrier is modulated 50% in (A),
100% in (B), and overmcculcted in (C).

1]

R |
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" Advantages of SSB along with description of the basit

system and methods of suppressing the carrier signal

Radio amateurs have been using it
for some time and they have done
much to further its usetulness, Many
commercial two-way systems are vrapid-
Iy chancinz to single-sideband and the
armed force: arve also heginning to
malke use ot it, Recently it was csti-
mated that within five years virtually
all covernment services would be using
this type of transmission instead of
conventional AN,

Nadio services of the Strategic Air
Command have used single-sideband
fo - =everal vears with remarkable re-
sults, In January 1957 three DB-32
hormbers cirele 1 the globe and were in
almost constant communication with
SAC headquarters nearr Omaha, Ne-
braska, At t'mes when conventional
AN wa< not usible due to interference,
single-sideband reception was lowud and
clear,

Double-Sideband

A brief description oi conventional
dondle-sideband transmission may help
in * nderstanding the operation ol a
sing'e-zideband system. In amplitude
mo:tlation the audio signal is used to
modulate o carrier whose frequency
and amplitude remain constant. Modit-
Jation consists of hcterodyning the
audio and r.f. acress a non-lincart in-
pedance., Two sidebands are created
for cach frequency present in the
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modulating signal. For examnle. as-
suming a carrier frequency of 3000 ke.
modulated 100% by a 1 ke. signal. two
sidebands are produced. Fig. 1 illus-
trates this. Carrier signal is shown at
3000 ke. at a certain amnlitude. Side-
bands are at 2999 and 3001 kc.. each
having half the voltage amplitude of
the carrier.

This means that cach sideband con-
tains one-fourth as much power as the
carrier when modulating 10077 with a
single sine-wave tone, Fxpressed in an-
other way, each sideband contains one-
sixth of the total power, Carrier plus
audio frequency is called the *‘upper
sidehand,” carrier minus audio the
“lower sideband.” In conventional AM
both sidebands have the same ampli-
tude and are in-phase in terms of audio
variations,

When using voice modulation a set
of sidebands is created for each audio
frequency. And each sideband is sepa-
rated from the carrier by an amount
equal to the audio signal causing it. In
the example ol Fig. 1 the modulating
signal is 1 Ke., and the graph shows
that each sideband is 1 kec. from the
carrier. for a total bandwidth of 2 ke.
If we assume a maximum audio fre-
quency of 3 ke. (typical for voice com-
munications),  total bandwidth of 6
ke. is required to adequately pass the
entire signal.

In the receiver second detector, the
carrier and the two sidebands are het-
crodyned and, through this rectification
and filtering, two separate audio com-
ponents are obtained. These are ilenti-
cal, both in amplitude and phase. and
add together as applied to the first
stage of audio amplification. The r.f.
components are climinated through
filtering. most often by use of r.I. by-
pass capacitors.

Maximum audio amplitude is ob-
tained when the carrier is modulated
10077, as illustrated in Fig. 2B which
shows a “modulation envelope.” 'This
composite signal is obtained by adding
together a carrier and a set of side-
bands. Fig. 2A shows maodualation of
5077, resulting in less audio. Fig. 2C
shows overmodulation, with greater
total amplitude, but a distorted signal.

In a 100-watt transmitter, maximum
audio power is avaitlable when there
are 25 watts in each sideband. This oc-
curs at 100/ modulation. Utilizing
both sidebands, this gives 50 watts of
cffective audio power at the reeciver,
This is poor efliciency. only 50 watts of
usable power from 150 watts which
were transmitied, not even consider-
ing the losses in the transmitter stages
due to plate dissipation. This 50 watis
of audio occurs only at maximum
modulation, less powcer results with
smaller signals. For example at 5077
modulation, shown in Fig. 2A. there are
only 12,5 watts of audio for 100 watts
of carrier powor.

The carrier is necded only for modu-
lation and demodulation as a reference
frequency and is not necessary other-
wise because it, in itself, carries no in-
telligence when voice or tone modu-
lated. Audio signals do not radiate
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Hallicrafters Model HT-32 transmitter,

effectively, so modulation is still nee-
cxxary, but the sidebands are r.f. and
can be effectively propagated through
space without the carrier,

Single-Sideband

If we eliminate the carrier. once
modulation has taken place, then a
substantial savings in transmitted pow-
er results. But if the modulation takes
place in the final stage of the trans-
mitter the high-level carrier still must
be produced cven though not trans-
mitted. This offers no real savings

On the other hand, if a form of low-
level modulation is used, modulation
can take place using only small
amounts of carrier and audio power.
Eliminating the carrier belore further
ampDlification would then give a sub-
stantial reduction in operating cost.
Then only the sidebands are amplitied
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by the succecding stages in the trans-
mitter. Such a system is known as
double-sidcband suppressed-carrier
{DSSC) and is often used. There is as
much audio signal available at the re-
ceiver as when the carrier is trans-
mitted along with the two sidehands,
Transmitted power, however, is de-
creased to one-third at full modulation,
even more for lower amplitude audio
signals, This alone represents consider-
able savings,

The advantages however do not stop
here. A reduction of bandwidth can be
obtained by eliminating one sideband,
As shown hefore, a maximum modu-
lating signal of 3 ke. requires a band-
width of 6 ke. for beth sidebands. By
eliminating one, either one. the band-
width requirement is cut in half. Ves-
tigial-sideband transmission used in TV
is a form of single-sideband. In this
case the lower frequency video signals
are transmitted double-sideband with
full carrier. For the higher frequency
modulating signals the lower sideband
is attenuated, only the upper sideband
is transmitted.

Elimination of one sideband cuts the
audio power at the receiver in half,
seemingly a loss in useful power. But if
low-level modulation is used. the losses
incurred by eliminating a sideband are
not great. If all the available power is
concentrated in the remaining side-
band the same audio power as is avail-
able in a double-sideband system is
present at the receiver.

Still another advantage is also no-
ticed. As bandwidth is reduced, so is
noise¢ and interference, thus making
even better use of the radiated power.
Average increase of useful signal is
ahout 6 to 9 db. the equivalent of using
about 4 to 8 times more power with
conventional AM.

Use of single-sideband suppressed-
carrier (SSSC) also reduces the possi-
hility of various carrvier signals het-
erodyning in some of the more crowded
bands. In addition. because this is true,
two-way systems can operate as “sim-
plex™ systems. without cutting off the
transmitter when receiving. At one
end of the system the lower sideband
could be transmitted. at the other end
the upper sideband., both using the
same carrier, even simultaneously,
without interference. The term single-
sidebind  tabbreviated SSBy is now
taken to ind.cate use of only one side-
baiel with the carrier suppressed. The
SSSC abbreviation is not used to any
extent.

Suppressing the Carrier

The carrier can be suppressed by a
very sharp filter. or else by use of a
bhalanced modulator, the latter method
being the one most often used. A fiiter
for this application must, of necessity,
be extremely sharp so as not to also
attenuate sidebands close to the car-
rier frequency. In some equipment both
the carrier and one sideband are elim-
inated by a single filter, but the sharp
cut-off characteristic is still very nec-
cssary.

One example of a balanced modula-
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1

B & W Model 51SB single.sideband generator.

Central Electronics Model 100V transmitter.

P & H Electronics LA.400B linear amplifier.

tor is shown in Fig. 3, using two tuhes
V, and V. An rf, signal, generated by
the transmitter oscillator, is applied to
the control grids of the two tubes.
These grids are connected together, so
are driven in-phase, The plates arc
connected in push-pull and. as the
tubes are driven in-phase, plate cur-
rents for both tubes are identical in
magnitude and in phase. However, he-
ing in push-pull, the plate currents are
in opposite directions through the pri-
mary of transformer T. This opposing
action means that therc is no carrier
frequency induced into the secondary
of T:.

The audio modulating signal is ap-
plied across the primary of transformer
T.. Screen grids of V, and V. are fed
180° out-of-phasc from opposite ends
of the T, secondary. Tube conduction
is changed at an audio rate as deter-
mined by the audio voltage induced in
serics with “B+2". For example. if the
V, end of the T, primary is positive. V,
plate current increases. The scrcen of
V. is negative at that time so the V.
plate current decreases. So in the pri-
mary of transformer T. the signal cur-
rents are of opposite phase inducing the
signal into the secondary.

However, modulation still oecurs
even though the carrier is eliminated
from the output, As a result the output
of the circuit (T, secondary) consists
of two sidehands, one equal to carrier
plus the audio frequency, the other
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equal to the difference between them.

In Fig. 3 screen-grid modulation is
shown. However, the same arrange-
ment could be used for any other type,
such as grid or plate modulation using
triodes. tetrodes, or pentodes. Also, it
is possible to achieve the same result
by conncceting the grids and the audio
input in push-pull and the plates in
parallel. Several other arrangements
of halanced modulators are uved, most
of them similar to the one shown.

Another possibility, often used com-
mercially, is that shown in Fig. 4. The
circuit uses four diodes connected in a
“hridge” arran~erient. It looks en-
tirely different from Fig. 3 but the cnd
result is the same.

Audio is applied to terminals 1 and

=% \!l_'?ﬂ"‘q.?q— -
'.___—-—-l-—-_— * il

2 through transformer T. as shown,
r.f. is applied to terminals 3 and 4
throurh T. Output occlurs across
transformer Ta.. All of the diodes are
the same type so the hridge is balanced
ex~ept when a signal unbalances it.
With no audio applied and an r.f. sig-
nal fed in at points 3 and 4. there is no
carrier output since the potentials at
terminals 1 and 2 arc the same. All
four diodes conduct on one r.f, polarity,
all four arc non-conductive on the
other. This action supplies the non-
lincarity necessary for modulation.

An audio input disturhs this condi-
tion of halance at terminals 1 and 2 at
the audio rate. The audio is applied at
these points, so for the audio signal,
points 1 and 2 are always of opios'te
polarity. The r.t. is modulated by the
audio but with the carrier balanced
out hy diode action only the two side-
bands appear in the output.

A variation of the diode circuit is
called the ring modulator and is shown
in Fig, 5. Audio is applied across T,
1.f. across T. and the output is from
T, the same as in Fig. 4. However, the
diodes are arranged differently. Diodes
CR, and CR, conduct on onc polarity
of r.f., CR. and CRs on thc other to
achieve the non-linearity nccessary so
that modulation can occur. R, is a bal-
ancing control, uscd to compensate for
any diifcrences in diode characteristics.

Almost any type of diode could be
used in these circuits including ger-
manium. copper oxide, silicon, or scle-
nium. Diode tubes are usually not used
because of their heater requirements,
Germanium diodes are available in
mounted units, with four closely
matched diodes each with its own ter-
minal connections. Incrcased applica-
tion of SSB no doubt will increase the
availability of such units as well as

www.americanradiohistorv.com

other “packaged” eaquinment for ready
use in other parts of the system.

The methods of carrier suppression
given here illustrate the basic function
performed by al! of the various types.
The others are, for the most part,
merely variations of these. One excep-
tion is the single-ended type which is
sometimes used. However, this type is
more critical as to design and adjust-
ment. If desired, each sidehand could
be modulated with separate audio sig-
nals, transmitting two messages at
once using only a single carrier. which
is suppressed. The telephone company
has used this method. sending several
messaces on cach sidehand, through
multiplexing. The government is send-
ing teletvpe messages on one sideband,
voice communications on the other.

For single-sidehand however, one
sidehand should be removed before am-
plitication takes place in the transmit-
ter. Methods of sideband suppression
as well as a description of the reception
process will he discussed in the con-
cluding article of this series.

(To be concluded)
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This meter was modified to
produce a wide scale be-
tween 14 and 16 volts for the
adjustment of aqutomotive
voltage requlators. The meter
starts to read at about 10 v,

Meter Zero Suppression with Zener Diodes

By M. L. SNEDEKER

Project Manager
Designers for Industry

the accurate reading of voltages

over a limited range. Zero-sup-
pressed instruments are used for this
purpose; all voltages below a certain
value applied to the meter will cause
no movement of the pointer, and the
scale is calibrated so that the lowest
voltage value takes the place of the
conventional zero. Such meters usually
employ specially shaped pole pieces and
are relatively expensive. By using a
silicon-junction diode of the zener type
a conventional meter can be used to
provide zero suppression over a wide
range of voltages.

The uni-directional characteristics of
germanium and silicon diodes are well-
known. The ratio of back resistance to
forward resistance is quite high, vary-
ing with the type diode and operating
voltage.

If a potential of “opposing” polarity
and sufficient magnitude is applied to
a conventional germanium diode, a
very small reverse current will flow.
Reference to the characteristic charts
will show it to be limited to an ex-
tremely small value. If this value is
exceeded, the diode will be destroyed.
The reverse current so caused tends to
be erratic, varying greatly from diode
to diode. Note also, in Fig. 1, that the
reverse current increases gradually as
the reverse voltage is increased. In
contrast, the silicon-junction diode pro-
vides a repeatable, stable, reverse-cur-
rent characteristic with a definite con-
ducting voltage.

As used in voltage-regulator appli-
cations, a zener diode is normally con-
nected as shown in Fig. 2. This is the
familiar voltage-regulator circuit used
with conventional VR tubes and funec-
tions in much the same manner: the
voltage across the diode remains al-
most constant over wide variations in
the unregulated supply voltage. Zener
diodes with a breakdown voltage held
within 5% of rating are available;

THE occasion frequently arises for
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power handling capabilities range from
250 milliwatts up to 10 watts. This type
of diode has an extremely high back
resistance and, of additional impor-
tance, is its property of conducting

+I
o«
: -
w A GERMANUM
a 7 O
z
H ,
pr}
=
z

€ — +E
-
-
”~
e o
4 x
-
a
/ :
3
/ S
SILICON JUNCTION 2
/ IODE -
«I
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Fig. 2. Zener diode employed as requlator.
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Fig. 3. Diode used to suppress meter zero.

Table 1. Typical voltage ranges obtained.

ZENER DIODE VOLTAGE RANGE

0-100 pa. 0-1.5 ma.

METER METER
International 1N470 3.5-10 6-15
Transitron SV 818 17.5-32 20-32
Hottman 1N1789 24-65 46-100

Note: All diodes rated 750 milliwatts.
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Simple method for expanding the range of any d.c.

microammeter or low-range milliammeter with a diode.

“all at once”; a relatively sharp
breakdown voltage value exists below
which very little current flows.

This sharply defined breakdown-
voltage characteristic can be utilized
by connecting the diode in a straight
series arrangement as shown in Fig. 3.
In the conducting condition, the resist-
ance of the zener diode is relatively
low. However, at voltages below break-
down, its resistance is very high and
little current flows through it. Con-
sequently, no indication will appear on
the meter and. by using a diode having
the proper breakdown voltage, we can
cause the meter to begin to read at al-
most any desired value. We thus have
available the entire scale for the read-
ing of voltages over the range in which
we are interested. Two or more diodes
can be placed in series to produce the
desired breakdown voltage. This sup-
pressed-zero feature can be obtained
with any d.c. microammeter or low-
range milliammeter.

The scale must be calibrated for the
range desired, using a known accurate
standard. The series multiplier will
have to be determined by experiment,
Some typical voltage ranges, the regu-
lator diodes, and d.c. meters used are
shown in Table 1, It will be noticed
that the “threshold” voltage is higher
when the less sensitive meter is used;
the very small current flowing just
below the zener breakdown is not per-
ceptible on this meter scale.

In the meter illustrated. an open
scale was desired in the 14-16 volt
range for the testing and adjustment
of automotive voltage regulators. Two
1N470 dicdes were connected in series,
The full-scale sensitivity of this meter
is 100 microamperes; its internal resist-
ance is 540 ohms.

This simple method of obtaining the
suppressed-zero feature makes possible
the construction of a most useful in-
strument with a minimum of expense.

-0
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The equipment that sends information back to earth
from our far-ranging satellites and space probes. Data
transmitters, sensing, and memory units are covered.

PART

the electronics payload in general

and the radio tracking transmitters.
Now we will cover some of the other
specific equipment which has been
flown into outer space.

IN Part 1 of this series we discussed

Radioc: Data Transmitters

These radio transmitters vary widely
—in size. weight, and complexity-—in
accordance with the nature and volume
of the telemetered signals to he broad-
cast.

The data transmitter used aboard
the “Vanguard I'"'—which is still in or-
bit-—consists of a crystal-controtled
transistor oscillator powered by solar
cells. Since this transmitter was in-
tended to broadcast indications of in-
ternal temperature within the satellite,

an AT-cut erystal is mounted remotely
from the transmitter on the inside shell
of the spherical satellite. Operating on
its fifth overtone, the crystal responds
to frequency changes to provide a lin-
ear frequency shift. In this way. the
data transmitter is modulated to pro-
vide a telemetry signal output of about
five milliwatts on a nominal frequency
of 108.03 mec. Required input power
is provided by solar cells; and after a
vear of operation, it has survived envi-
ronmental hazards in space and is still
broadecasting data signals from the or-
biting “Vanguard 1.”

Much more sophisticated data trans-
mitters are required for payloads with
physically larger and electronically
more conmiplex instrumentation.

The transmitter aboard the “Explor-

er I'" was a crystal-controlled transis-
tor-type oscillator operating at a fre-
quency of 108.03 me. with an output of
about 60 milliwatts. Its various com-
ponents—with sensory units and power
supply-—-are shown in Fig. 9. After
launching of the satellite, the transmit-
ter funetioned continuously to reiay
data on cosmic rays, micrometeorites.
and temperature. Due to continuous
operation. its battery power supply was
exhausted in about two weeks., Much
of the transmitter's effort was dissi-
pated when the satellite traveled over
uninhabited areas and the oceans.

A similar type of data transmitter
was used aboard the “Explorer IIL”
but was turned on and off as required
by control signals from a tiny com-
mand receiver which was also added to

Fig. 8. The use of insulating gaps on “Explorer IV" makes the vehicle itselt a radiating dipole antenna.

FRONT ANTENNA GAP
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DATA TRANSMITTER
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ithe payload. In addition, a magnetic
tape recorder was linked with the data
transmitter. When the transmitter
was not in operation. collected data
was fed directly to the recorder. On
receipt of a command signal from a
ground control station, the transmitter
was turncd on and the tape recorder
modulated the data transmitter with a
“burst” of compressed data. Then the
transmitter was tfurned off and the
tape recorder allowed to again store
scientific data until interrogated from
the ground. This conservation of bat-
tery power prolonged the life of the
data transmitter to more than two
months.

Also part of the payload of the “Ex-
plorer III” was an ingenious system
for coding the time so that it was
possible, during brief periods of data
transmission, to tell where the satellite
was in its orbit at the time when it

Fig. 10. Data transmitter in “Pioneer III.”

collected specific cosmic-ray data. A
diminutive tuning fork was used as the
internal time standard.

The entire payload of “Explorer 1V”
was devoted to measuring the intensity
of cosmic-ray particles in space. Sen-
sory units provided five separate chan-
nels of data, which were combined by
the telemetry converter and hroadcast
by hoth the data transmitter and the
tracking transmitter.

Aboard the “‘Pioneer 1" the data
transmitter operated at a frequency of
108.06 mc. with an output power of
about a half watt,

A much higher frequency of 960.05
me. was used by the data transmitter
of “Pioneer I11.” It broadcast a phase-
modulated signal with a power of 180
milliwatts during the short, one-day
life of this spacc probe (Fig. 10).

A similar transmitter, operating on
960.05 mc., was used aboard the “Pio-
neer IV.” In addition to data on radia-

September, 1959
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Fig. 9. Components of data transmitter employed in “Explorer [ and “Explorer I11.”

tion and micrometeorites, it also hroad-
cast an indication of the effective
radiated power of the transmitter. This
was donc because during the tlight of
the previous *Pionecr I11,” therc was
an unexplained power drop of the data
transmitter at altitudes of about 50.000
miles. This mecasurement of output
power will be repeated during future
space probes in an cffort to identily
and locate some unknown phenomenon
affecting space communication.

Another future satellite will be
equipped with a data transmitter ahout
the size of a loaf of hread, weighing
forty pounds. Known as DOVAP (Dop-
pler, Velocity, and Position} cquip-
ment, it broadeasts data on the trajce-
tory and velocity of carly stages of a
missile during actual launching and
flight,

The command receivers. used to trig-
ger the data transmitters and control
other operations of the payvload, are
essentially sensitive u.h.f. transistor-
type receivers operating on a frequen-
cy separate from that of the data and
tracking transmittcrs. In most cases,
the command signals arc encoded to
prevent unauthorized operation of the
electronics payload. Command recciv-
crs operate continuously, but draw
negligible current from the power
supply.

Radio: Antennas

A separate antenna is used for each
transmitter aboard a satellite or space
probe. Fach antenna is constructed so
that it is clectrically and mechanically
symmetrical with the main axis of
rotation of the space vehicle.

The spherical shells of all “Van-
guard” satellites are equipped with six
long rigid elements o1 ractal. Four
of thesc constitute a turnstile antenna
for the tracking transmitter and are
circularly polarized. The remaining
opposite two are a dipole antenna for
the data transmitter and are linearly
polarized. All radiating clements are
1% wavelength.

www.americanradiohistorv.com

A turnstile antenna was used for the
data transmitter on “Explorer I,”” con-
sisting of four whip-like wires extend-
ing 's wavelength from the midsection
of the space vehicle. These fiexible di-
poles caused the satellite to revolve like
a propeller while in orbit, Fowever, and
were replaced by stubs on the “Explor-
or 1117

For “Explorer IV” even these were
eliminated and the satellite itself used
as a dipole antenna. As shown in Fig.
& a Fiberglas insulatine ping (rear
antenna gap) in the midsection of the
vehicle divides the housing shell elee-
tronically in two parts-——so that cach
half functions as one pole of an an-
tenna. Imbedded in the sarme insulat ng
ring is a single circular wire that
serves as the antenna for the command
receiver.

A similar insulating gap in the for-
ward part of “Explorer IV" isolates
the antenna used by the tracking trans-
mitter (Fig. 81,

After its introduction. this type of
antéenna system has hecome common
and is now generally used on most
satellites and space probes. One excep-

Fig. 11. Radiation sensory unit in
"Pioneer III"” consists of 2 Iarge G.M
tubes and small vollace sunply tube.
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Fig. 12. Magnetic tape recorder that
was employed aboard “Explorer III.”
This miniature instrument is used to
record data during the satellite’s orbit
and. when triggered from the ground,
to play it back through a transmitter.

tion was the antenna for the data
transmitter aboard the “Pioneer III"
satellite, which consisted of a gold foil
or flashing over the nose conc of the
space probe.

The radiation pattern of antennas
for space vehicles always has rotational
symmetry, The radiation pattern of
the vehicle itself is similar to that of a
dipole. When the vehicle is long with
numerous rocket stages. the antenna
lobes tend to bend toward the rear with
a pronounced increase in antenna gain.

The record for long-range transmis-
sion of radio signals belongs, at the
present, to “Pioneer IV.” Signals were
received on earth from this space probe
over a distance of more than 400,000
miles. Never before was a radio signal
of this type received from so far out in
space.

Sensory Units: General

A satellite or space probe is ideally
suited for measuring certain scientific
data that can only be measured outside
or beyond the absorbing atmosphere of
the earth. Such data is obtained by
sensory units or active detectors. The
number and type of sensory units will
vary according to the type of data to
be collected a~d measured.

Sensory units have a signal output
between zero and about five volts. Po-
tentiometer-type units are usually pre-
ferred over inductance devices and
other cumbersome and heavy equip-
ment.

Relatively simple sensory units ore
used to measure internal and external
temperatures, air pressure, and the im-
pact of metcorites and micrometeorites.
More complex devices are used to de-
tect and measure radiation in the ul-
traviolet range from the sun, cosmic
rays, and magnetic fields in the at-
mosphere.

Temperature within the electronics
payload is measured simply by means
of a bead thermistor. Similarly, the
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temperature at several spots on the
housing shell is measured with a num-
ber of thermistors. The output may be
used directly to modulate a tracking
transmitter or it may be fed with other
signals to a telemetry converter and
then broadcast by a data transmitter.

Air pressure within the electronics
payload—always in a sealed air-tight
chamber or container—is mcasured by
a simple pressure-recording detector.

Meteorite erosion effects on the hous-
ing shell of a space vehicle are meas-
ured at a number of different points
by means of thin resistance strips con-
nected to a small cadmium-sulfide cell.
Increases in resistance, due to erosion
or actual collision with meteorites, pro-
duce a proportionately increased sig-
nal output.

The number of micrometeorites, or

conduct electricity. A microammeter
recorder connected in series with the
tube indicates a measure of ionization
and, consequently, a measure of the
density of radiation particles in the
immediate vicinity of the particular
space vehicle.

A G-M counter aboard the “Explorer
I" first detected the existence of a
dense radiation band from about one
to two thousand miles above earth. In
fact, the radiation was so intense that
the G-M counter was frequently over-
loaded and inoperative.

This led to the development of an
improved G-M counter with a wider
recording range, which was part of the
payload of “Pioneer III" (Fig. 11). One
of these G-M counters plus two scintil-
lation counters were carried aboard
the “Expiorer IV” space vehicle.

Fig. 13. Electronics payload for “Score,”
transmitter produces 8 watts of power and uses zinc-silver oxide batteries. Total
weight of the entire communications payload is about one-hundred-fifty pounds.

atmospheric “dust” particles, is meas-
ured either with a tiny crystal micro-
phone mounted against the interior
shell, or with a delicate wire-screen
gauge detector whose electrical con-
stancy is affected by the bombardment
of micrometeorites.

Sensory Units: Radiation

Outer-space radiation particles —
such as cosniic rays, ganimd rays, and
others—are of scientific importance.
These high-energy particles come from
the sun and from the universe beyond
the sun. In sufficient concentrations,
these rays are dangerous to human
beings because they produce mutations
by knocking electrons off the molecules
in human cells.

To explore and define dense concen-
trations of these particles, almost all
space vehicles are equipped with some
type of radiation sensory unit. Im-
portant initial measurcments of radia-
tion were madc by “Explorer I" and
“III." The c¢ntire electronics payload
of “Explorer IV" was devoted to this
study and measurement.

Radiation is mcasured basically with
some form of G-M (Geiger-Mueller)
counter. This is a tiny ion chamber
enclosed by a metal tube, containing
an inert gas: argon. When high-energy
cosmic particles penetrate the walls of
the tube, they knock off electrons and
ionize the gas. This allows the tube to
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communications relay satellite, Total

A scintillation counter consists of a
translucent crystal of cesium iodide or
sodium iodide, which is mounted in
front of a photo-multiplier tube. When
cosmic particles of sufficient energy
strike the scintillator, a minute flash
of light is produced and recorded by
the unit.

The volume of radiation data col-
lected and transmitted by *“Explorer
IV proved so extensive as to require
more than a year of complete analysis.
But, in general, the results showed a
pronounced density band of cosmic
particles above the earth—with the
greatest density at about 1500 miles
altitude.

In such an area, an unprotected hu-
man wotlld be exposed to the equiva-
lent of a year's dose of radiation in less
than an hour. This will have a pro-
nounced effect on space travel by hu-
mans, reguiring future space travellers
to be suitably protected. Similarly, pro-
tection must be afforded photographic
films, transistors. i‘isulators, and other
electronic components. Even radio com-
munication may bec influenced by this
intense concentration of cosmic parti-
cles. There will be further exploration
and measurement of cosmic radiation
by future space vehicles.

Fully developed but not yet proven
aboard a space vehicle is a special type
of radiation detector that measures

(Continuwed on puge 120)
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SAV

Make Twice The Profit! ( &1

THIS EASY

SIGNAL INJECTION—

POINT-TO-POINT e & 7

DIRECT VIEWING

TELAVISION

ANALYST

- 5]
@ s ®®

Solve Rough Sweep Output Problems

/*;,-v/:\r"?\ NEW Model A107

i 3
( )\ DYNA-SWEEP
iy " CIRCUIT ANALYZER
- 1 Saves many havrs of service work.

Provides vertical and horizontal

sync and driving pulses that enoble
@ @ “; you more eosily and quickly to

check out every stage in the sync

@ i and sweep sections of a television
4 receiver.
@ &0 0
Sl =

Trocks down troubles in the horizonto! ond vertical output circuit
including defective output tronsformer ond yoke; checks for shorted
turns, leokage, opens, short circvits, and continuity. Includes unique
high-voltage indication. Eliminates trial ond errar replacements,

Model A107 Dyna-Sweep. Companion unit for yse only with

B&K Model 1075 Television Analyst for driving source.
Net, $49.95

Model 1070 Dyna-Sweep. Some as Model A107 but has

its own horizontal and vertical driving pulse, and is ysed inde.
pendently of the Model 1675. Net, $69.95
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15 THETIM

g in TV
A Trouble-Shooting

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
B&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
intermnittents. Makes external scope or wave-form
interpretation unnecessary. Enables any serviceman
to cut servicing time in half, service more T'V 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
test pattern, white dot, white line, and color-bar
slide tronsparencies, and one clear acetate. Net, $2 5995

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

BaK MANUFACTURING coO.
3726 N. Southport Ave. s Chicago 13, lllinois

Canoda: Alos Redio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 458 Broodwoy, New York 13,U.5.A.
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ANOTHER FIRST FOR HEATHKIT
. . . amplifier power rating standards

Heathkit is aceustomed 16 pioneering . . . to leading the way. We
led the way into the kit field of clectronic cquipinent. Now. we are
leading the way to audio amplifier power rating standards . . .
standards clearly defined 1o assure you of Heathkit quality . ..
to enable you to compare before you buy.

The Heathkit amplitier standards have been established npon
these following belicfs after reviewing over one hundred published
treatises on the subject:

WE BELIEVE any amplifier should be rated for its ntended

use ...

PROFESSIONAL amplifiers mnst be so nearly perfect that
no audible change occurs in the program material.

HIGH FIDELITY amplitiers must be almost as perfect. almost
as eflicient.

UTILITY amplifiers can be less perfeet and still fulfill their
practical job.
WE BELIEVE the rated power of an amplilicr in anv of the
above “use’ categories should be that power which satisfies all
requirements in that category.
Fich of the three “use’ categories we have chosen has require-
ments which can be trinslated into performance specifications with
rather definite limits . . . limits established by recognized author-
ities. The Heath requirements and their limits for cach of the
categorics are as follows:
PROFESSIONAL RATING
The professional power rating shall be that power which satisfies
the following five tests:

1. Maximum power at which total harmonic distortion (THI)
does not exceed 0.3% at 1000 CPS.
2. Maximum power at which total harmonic distortion (TTHD)

does not exceed 2.09 at 20 CPS,

. Maximum power at which total harmonic distortion (THD)
does not exceed 2.0%, at 20,000 CPS.

. Maximum power at which response does not deviate by more
than +1 db between 20 and 20,000 CPS.

. Maximum  equivalent single-frequency  power  at which
intermodulation distortion does not exceed 1.0% (60 and
6000 CIPS, 4:1).

HIGH FIDELITY RATING
T'he high fidelity power rating shall be that power which satisfics
the following five tests:

n

1. Maximum power at which total harmonic distortion (THD)
does not exceed 0.7 % at 1000 CPS.

2. Maximum power at which total harmonic distortion (TH1))
does not exeeed 2.0 at 30 CPS.

3. Maximum power at which total harmenic distortion (TH1)
does not exceed 2.0 at 15,000 CPS,

4. Maximum power at which response doces not deviate by more
than + 1 db between 30 and 15,000 CPS.

5. AMaximum cquivalent single-frequency power at which in-

termodnlation distortion does not exceed 2.0% (60 and
6000 CPS. 4:1).

UTILITY RATING
‘The utility power rating shall be that power which satisfics the
foHowing five tests:

AMPLIFIER COMPARIS

—Amplllm T Heath Stancard Rating ; . o
Description Power Power Rating Power Rating
and Price Classificaion | watts) | at Test 1 Stds. | at Test 2 Stds.
Kit A" Pr | | Dsquabfied |  S.4watts |  0.02watts
“12w. Hl FI” High Fidelity Disqualified 9.1 1.3
32390 Utility B.6watts | 9.8 89 |
Assembled Amp. | Prolessional | 0.3 4.7 0.3
“@" “ldw. Hi FI" | High Fidehity 11 12.1 1.1
$39.50 Uty 78 L 132 73 I
Kit ¢ Professionai 3.6 11.0 3.6
12w HI FY” High Fidelity 8.0 11.8 8.0
$34.95 Utilty one 12.0 | 120
Assembled Amp, | Protessional | 3.8 13.2 3.8
D" “15w. H FI” | High Fidehty l 10.6 14.3 10.6
$64.50 Uity 14. 18.7 C|1an L
Heathkit EA-3 | Professional 3.9 15.1 13.9 |
14w, HY BV High Fidelity 15.5 16.2 15.8
§2095 | Utiity 16.4 16.5 16.6 [

The Heathkil amplifier power rating standards have been established as further assurance to you of the
dards until induslry-wide standards are established.

high quality of our products. We will live by these slan
76

ON CHART
Maximum Power Qutput Saustying: _

1. Maximum power at which total harmonic distortion (THD)
does not exceed 1.0 at 1000 CPS.

2. Maximum power at which total harmonic distortion (THD)
does not exceed 3.0% at 60 CPS.

3. Masimum power at which total harmonic distortion (TH)

does not exceed 3.0 at 7000 CPS,

. Maximum power at which response does not deviate by inore
than =1 db between 60 and 7000 CPS.

. Maximum equivalent single-frequency power at which in-
termodulation  distortion does not exceed 3.00, (60 and
6000 CPS, 4:1).

We at the Fleath Company are now rating all our amplifiers to

these standards. To show vou just how this riating system works.

Jet's look at the Heathkit LA-3 amplifier:

As a professional amplitier

1. Maximum Power at which T.H.1. doces not exceed 0.3C; at
1000 CPS: 15,1 watts

2 Maximum Power at which T.H.D. does not exceed 209 at
20 CPS: 13,9 watts

3. Maximum Power at which T.H.D. dors not exceed 2.09, at
20,000 C1PS: 15,3 watts

4. Maximum power at which response does not deviate more
than +1 db between 20 and 20.000 CPS: 17.6 watts

5. Maximum equivalent single-frequency power at which in-

termodulation distortion (60 and 6000 CPS. 4:1) dors not
exceed 190 18.0 watts,
Taking that power which satisfies all five tests, we could rate the
1A-3 for professional use. at 13,9 watts. Its advertised professional
rating is a conscrvative 12 watts.

A review of the chart Delow shows why the EA-3 is rated at 14
watts for high fidelity applications, and 16 watts asi utility amplilier.

Notice that our specilications are set at rated power for one or
more classifications (when our customers need an amplifier tor a
particular nse. we believe thay want it to deliver its rated power
under those particular conditions). Obscrve that our distortion
figures are specitied at the limits of the amplifier frequency range
as well as at the traditional 1000 CPS (the conumon practice of
rating distortion only at 1000 CPS does not tell vou what happens
throughout the full range of the amplitier).

As an cxample of how these standards work on several com-
petitive amplifiers. we have prepared the following chart. Notice
that if the ampliners did not meet standards at rated output power.
we have determined the power output where they do n
stundards set up under the three catcgorics.

1wet the

Power Rating Power Rating Power Raling
at Test 3 Stds. | at Testd Stds. | at Test 5 Stds.
0.65 watts Disquakified 3.9 watts
1.67 Disqualified 5.
8.6 | 12.3 watts 1.
TN
129 ‘ 15,3 | HEATH
1.5 2.5
102 134 COMPANY
1.9 150
b i 129 Benton Harbor 15,
15.0 2.7 { Michi
¢ = an
15.3 17.6 lChlg
11‘2‘;’ }gg I a subsidiary of Daysirom , ing,

ELECTRONICS WORLD
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HI-FI STEREO SYSTEM KIT

For the first time anywhere . . . a sterco-kit package, ready-to-play
after only a few hours assembly time and complete with cabinet, stereo
amplificr, stereo record changer, bass woofer and sterco spcaker wings.
And the unbelicvably low price scts an unprecedented record for
stercophonic systems of this quality anywhere on the market. One of
the factors behind this phenomenal achievement is the introduction
of the revolutionary stereophonic “sum and difference” amplifier used
in this kit—licensed in kit form exclusively by Heath Company from
CBS Laboratories. This unique development in audio science employs
a new principle of stereophonic reproduction. The single chassis am-
plilier scparates the individual stereo channels by utilizing the sum
and difference of the total signal and directing the sound to the appro-
priate right and left channels, reproduced by the stereo wing speakers.
The centrally located woofer reproduces the non-directional bass fre-
quencies. The result of this modern sterco reproduction is a breath-
taking experience of sound coming to you with depth and direction
seldom achicved by conventional stercophonic methods. T'he beauti-
fully styled console cabinet houses the stereo amplificr, steree record
changer and low-frequency woofer. Controls on the handsome black
and gold amplificr pancl consist of: on-off switch, hass and treble tone
controls, input selector switch and level balancing control. The new
CBS sum-and-difference or matrix-type circuit employs only four tubes
and is extremely casy to assemble, The woofer. mounted hehind the
attractive grille cloth, is a high compliance 8* speaker capable of 30
cycle response when housed in the acoustically designed ducted-port
enclosure, The specially designed crossover cmploys a dual bass-mixing
250 cycle network. The twin stereo speakers are 6” x 9” extended range
dual cone oval speakers. The completely autematic, four speed record
changer employs a ceramic stereo cartridge with micro-groove dia-
mond stylus capable of obtaining the best fram the latest sterco or LI’
monophonic recordings. A 45 RPM spindle is also included for 45
RPM monophonic or stereo records. Separate inputs are provided
for AM/FM tuners or multiplex. Both in styling and performance,
the all-new SD-1 Stereo offers you the greatest Heathkit value in
years. Shoa, W 88 |hs,
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BRAND NEW'!
a complete Heathkit Stereo “Package”

THRILL TO A NEW DIMENSION
IN STEREO SOUND

HEATHKIT SD-1 B (Yirch
or SD-1 M (mahogany)

1 79°S

(cabinet legs included:
end tables not included)

* 9 Watt High Fidelity Rating (monophonic)
* Complete—No “Extras” to Buy
* Revolutionary Stereo Amplifier

* Assemble in Just a Few Hours From Easy Step-
By-Step Instructions

* Beautifully Styled Cabinetry

* Stereo Sound With Such Impact You'll Find It Hard
to Believe!

SPECIFICATIONS -O.. 1ill Syt m Frequenéy R spor . +5 db. 30-16.000 cn..
Amphitier: (push-pull conhihions o xgopt wh e ecift 1) Powef virous Distortion. 10
walls. Inssthan 3% THO from 3016000 €p . 9w atl L liss t4 n 2%, THD from 30-16.000
€ps. 1 watt, less (han 0.7% trom 30.16.000 cn  P. tk Pow-r 20 walts: Mid-range indi-
vidual channel power, 5 watts. Froquency Re nons:  Tuner input, fone controls i rm t-
position. 1 watl tovel, £1 db. 30-16.000 cns Corimic ¢ windne input—equalized for
RUAA charactenstic  Input Senativity 0 1 volt 1t 1000 €n 10 cach tuner anpul for 10
walt outpul. Hum and Hoi « - 70 db be low 10 watt Livi | wt- inputs shorted, Chann |
Separation it Si9nike l Fre quene (“watt | .. 1 on operating side). 250 cps—29.0 db.
Tke=31.0db .2kc—35.0 db. 7 ke —35.0 b, S +C -36.0 b, B+ —37.0db. 12 kc—35.0 gb.
16 kc—28.0 db. Over 1t Channel S parition u 101 RCA te t 1 cord #1427-1, cartnidg--
supphied, 1000 ¢o . 20 db B1 s Tonr Cortrol 50 ¢ps 1ce - tuation 8 db. Afl nuation
9 db. Treble Tano Control 10 ke ace. ntuation 9 db  Alt nue tion 7 db. Power Roquin »
me nts: 117 volts, AC, 60 cycle s, 75 watt  Cro ovi r M taork erossover fr q.—250¢n ..
Atlenualion rate 12 db per octive Posor riing—5 4 1t porghann- | Chanfir. speeds
—16. 33}4. 45, 78 rpm. Cartradne: coramiC L lef 0. ou! 0' rhse conne cted { ON08" dia-
mond stylus), Cabini1s: dime nsiBNS—main ¢ ibinet, 30° v o x 34%° hiah x 157 deep.
Satellite spraker 14.,° wil: £ 8" habh x6 ~ o p.

EASY TIME PAYMENTS

The thrills of stereo sound from this New Heathkit Sterco Systemn
can be yours NOW . .. while you pay in easy inswlliments,
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SPECIFICATIONS--Tape Speed: 7.5 and 3.757 per second. Mani-
mum reel size: 77, Froquency response: {record-playback). t2.5dp
30.12.000 cos at 7.5 IPS. *2,5 db, 30-6.500 ¢ps at 3.75 IPS.
Harmonic distorhion: 1,/ or less at normal recording level, 34 of
less al peak recording I vl Signal-to-nonse rathio: 50 db or bettir.
rterred to normal e €Ording le .- 1. Flutter and w0t 0.3 RMS at
7.51PS, 0 35% RMS a1 3.75 IPS Hr ads (3): erase, r- ¢ord. and in-hne
stereo playback. Playbac- « quahzation NARTB cura, wathin +2
db. Inputs (2} microphone and line  Input imPedance: 1 megonm.
Outputs (2)° A and B <t rep channels Qutput 1evels. appromimately
2 olts maximum. Oulput impedance: Appronimately 600 Chms
{cathode follo e rs) Recording l€vel indicator: protessional type
db meter Bias-erase trequency 60 ke Timina accuracy: +24.
Powcr re quiremerts 105-125 volts AC. 60 ¢ycles, 32 watts Dimi€ ne
cions. 157 W x 1347 D. total hegnt 103{°. Mounting: requires
minicum o* 8%° briow and 14" above mounting surface. May be
opcrated 1n cither horizantal or J.rlical position.

NOW! FULL STEREO CONVERSION

FOR TR-1A OWNERS

MK-4 Hall-Track Stereo Conversion Kit: Mogi'ns TRIA
menaurdl tape f+ corder 10 include function of record and play-
bacr 6! nalt rack st 1o prearam matenal. Consi ts of a TEN
tapr proampliice, @ Lo heat aray olus components and
nstruction toconvert TR-1A 'o TRA1AH $62.95
MK.$ Quarter-Track Stereo Canversion Kit: Modifies TR-14
monaural 11pe re corder 10 inclutie fu ¢hon of r cord and play-
back of quirt: r-track stereo Alloas plising terco bolb way$s on
stindard tape for taice the pliynn time or 1our times playing
time +:11h monophomic recorainds Consists of a TE-1 tape ore-
ampli‘n r. 4 *creo head array plus component and instructions
to convert TR.IA to TR-14Q, $62.95

®
HEATHKIT

78

Tape Recorders

Field Tested for One Year

NEW PROFESSIONAL-TYPE TAPE RECORDER KITS

Designed to take their place in the finest of hi-fi systems, the new models TR-1C and
TR-1D Tape Recorders will provide superb performance for ycars to come. These com-
pletely field tested, precision engincered instruments provide monophonic record and
playback in the TR-1C or monophonic record and playback plus stereo playback in
the TR-1D.

The mechanical assembly, with fast forward and rewind, is completelv finished and
adjusted—vou build only the tape amplifier. Easy to assemble, the amplifier features
two circuit boards which virtually eliminate wiring errors and assurc the high siability
necessary for consistently good resuls.

Low noise EF-86 tubes in input stage and push-pull bias erase oscillator assure maxi-
mum freedom from hum and noise in recording and playback.

Two inputs are provided (mike and high level line) for recording from microphone,
preamplifier, tuner, phono, or TV. In the TR-1 D, a scparate playback channel with
cathode follower output is provided for each stereo track—one of the stereo channels is
used for monophonic playback.

Separate record and playback heads and amplifiers allow monitoring from tape whilé
recording. Built-in sound level meter indicates proper recording level and bias for top
quality recordings. A pause control allows instant starting and stopping of tape for
accurate cueing and tape editing. Kit includes counter for cueing and cditing ease.

The precision tape mechanism features heavy duty fan cooled motor, balanced fly-
wheel, long-life bearings, and positive acting braking system. Push button provides instant
selection of 3% or 7V 1PS tape speed. Safety interlock on record switch minimizes the
possibility of accidental erasing. The handsome styling includes plastic escutcheon in
soft gold mounted on semi-gloss black panel with black knobs with gold inserts. Complete
instructions provided for assembly and operation. This outstanding kit offers a combina-
tion of features found only in higher priced professional tape decks selling for 8350 to §400.

MODEL TR-1C Monaural Tape Deck: Has ail features of model TR-1D with the exception of
stereo playback. Shog. Wt. 30 1bs. 3" 5995

MODEL TR-1D Stereo Tape Deck: Provides monaural record and playback and steceophonic ‘1 6995
playback of the pre-recorded tapes (5tackad). Shpa. Wi, 30 Ibs.

MODEL C-TR-1C Conversien Kit: Converts model TR-1C %o inciude stereo function of model $'| 995
TR-1D.

NOW! TWO NEW STEREO-MONO TAPE
RECORDERS IN THE TR-1A SERIES

Qur most versatile tape recorder kit, the model TR-1A now can be pur-
chased in any one of three versions. You can buy the new half-track (TR-
1AH) or quarter-track (TR-1AQ) versions which record and play back
stereo and moenophonic programming, or You can buv the original monaural
version (TR-1A) and add cither half-track or quarter-track stereo provisions
later using the MK-4 or MK-5 Conversvon kits. The tape deck is extremely
simple to assemble and uses precision hearings throughout the rugged
mechanism assuring long and faithfu! service. One control lever selects all
tape handling functions on the deek, greatly simplifving operation. sSpeeds
of 7.5 or 3.75 | PS arc available. Flutter and wow are held o less than 0.35%.
Each tape preamplifice features NARTB plavback equalization, separate
record and plavback ¢ain control, cathode follower output and provision
for mike or line input. Record level is indicated on “magic eve” tube. A
safety interlock is provided to minimize accidental crasure of tape. Filament
balunce control allows adjustment for minimwm humn level Cathode fol-
lower output from playback channel 1s approximately 600 ohms impedance.
Two circuit boards arc used for casy assembly. Supplied with attractive
vinyl-clad steel cover in black leather texiure, swith intaid gold design. Tem-
plates and instructions provided for pancl mounting or equipment ¢n-
closure installation.

NOW AVAILABLE IN THREE MODELS!

MODEL TR-1A: Monaural record /playback with fast for- 39995
ward and rewind funchons. Shpg. Wi, 24 1bs

TR-1A SPECIFICATIONS—Froquency Respon: » ;.5 1PS +3 gb 50-12 000 cos. 3 75 1PS %3
db 50+7.000 ¢ps. S1anal 1o Noise Ratio™ Bettor than 45 db be [ow tu 1 outh ot 125velts ¢hanrfl,
Harmonic Distor-ion- Le s5than 2 atfu'loutput Basbrase Friquency B0C (push-pull oscitlator).
MODEL TR-1AH: Monaural and half-track stereo record/playback with
fast forward and rewind functions.

Shpg. Wt. 35 Ibs. $1 4995
TR-1AH SPECIFICATIONS—Fr: quincy Regpone: - 7 51PS +3 db 30-15.000 s 3.78 IPS 3
cb40100))¢p  Srinil to Naise Ratio dadb b fon tull gutoy * ut 1.011 cnan—«l Harmonric D -
1 rhon LiSS than 2 atfull cutput Bia Lrase Froguenty 55 ve (B hopull osciliaton
MODEL TR-1AQ: Monaural and quarter track stereo with record /playback
fast forward and rewind functions,

Shpa. Wi. 35 Ibs. 31 4995
TRAAQ SPECIFICATIONS—Frequ: ~cy R» conse 7 51PS t3db 43:15.000¢05. 375 1PS £3

¢b 40 10.000 ¢p . S1anal 10 Nowse Raun 40 b b low tull 0utbut 7% vo'ts fehannel Harmome Dis-
tort 0n: Less than 2., ot full output. Bia. Erase £5 kc (push pull o aillator).

ELECTRONICS WORLD
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monophonic or stexeo FHi-TFi

P
MODEL FM-4
g
- $34°s
SPECIFICATIONS—Tuning Rang.: 88-108 mc. Qun ting
Sensitivity: 2.5 uv for 20 db of quic ting. 3.5uv ‘or 30 ¢b 0* qui ting,
25 v for maximum quieting (45 db). IF Fre qus ney: 10 7me Im1 3
Ratio: 45 db. AFC Correction Factor: 75 ke per <olt. AM Surpre -
sion: 25 db. Frequency Response: 2 gb 20-20.000 cps Hurmamic
Distortion: Less than 1.59%, 1100 uv. 400 cyel 5 100 modulation.
Intermodulation Distortion: Less than 1/, 80 cycl and 6 ke mised
4:1 1100 uv, 30% modulation. Anlenna: 300 ohms unbtlanced.
Qutput Impedancy : 600 ohms (cathode follower). Qutput Voltaa :
norinal .5 volt (with 30°, modulation, 20 uv signal), Poas r
Requirements: 105-125 volts $0/60 cycle AC at 25 watt O rall
Dimensions: 424" H. x 13" W. x 5)," D.

i MODEL PT-1

sg8Qos

MODEL BC-1A
*26°°

HIGH FIDELITY AM TUNER KIT (BC-1A)

Delivers AM  broadcast reception comparable to
FM quality. Features a special cdetector using
crystal diodes and broad-band 1F circuits for low
signal distortion. Prealigned RF and [F coils elimi-
nate the nced for special alignment equipment.
Sensitivity better than 3 microvolis for one vold out-
put. Two oulput levels provided. Bailt-in puwer
supply. Special antenna supplied. also provision for
outside antenna. Shpg. We. 9 Ihs,

; ﬁ“ﬁﬂ MODEL FM-3A
t‘,ﬂw - sDGes
£ - - .

HIGH FIDELITY FM TUNER KIT (FM-3A)

Featring hroad-banded circuits for full fidelity and
bester than 10 microvolt sensitivity for 20 db of
quicting, the FM-3A pulls in stations with clarity
and full volumc, Ineorporates stabilized iemperature
compensated oscillator, buili-in power supply, pre-
aligned IF transformers and ratio detector, The
pre-assembled tuning unit is preealigned, Two out
Put levels provided. Shpg. We. 8 Ibs,

September, 1959

Program Sources

NEW HIGH FIDELITY FM TUNER KIT (FM-4)

This superbly designed unit incorporates advancements in eircuit design with
features asked for by hi-fi fans everywhere. Better than 2.5 microvaolt sensi-
tivity, automatic frequency control (. AFC) with defeat switch, fywheel tuning
and prewired. pre-aligned and pretested tuning unit .. . bring you the finest
in FM listening entertainment. The exceptionally clean chassis layout. pre-
aligned 11 transformers and the prewired. pre-aligned tuning unit insure
casc of construction with no further need of alignment afier the unit is cont-
pleted. The five tube circuit features a generous power supply utilizing a
silicon diode rectifier for cool running operation and low power consumption.
The attractive styling of the FAM-4 features a vinyl-clad steel cover with
leather-like texture, soft black front panel. set off with brushed-gold trim
and new soft evenly-lit dial scale. A multiplex adapter output is provided.
Feature for feature the FM-4 offers the most outstanding dollar value in FM
entertainment available today. Shpg. Wt 8 Ibs.

MONOPHONIC-STEREO AM-FM TUNER KIT (PT-1)

Outstanding features in hoth styling and circuitey are combined in this 16-
tube deluxe sterco AM-FM conbination tuner to bring you the very linest
of program sources for your listening enjoyment. Features include three
printed circuit boards for casy construction and high stability —wired, pre-
aligned 3-tube FM tuning unit—built-in AM rod antenna—tuning meter
automatic frequency control (AFC) with on-off switch—and flywheel tuning.
Other features include variable AM bandwidth. 10 ke whistle filter. tuned-
cascode FM front end. FM AGC and ampliticd AV for AM. AM and FM
circuits are separate and individually tuned so they can he used simultane-
ously for stereo applications. Gathode follower outputs with indivicual level
controls are provided for both AM and FM, with a miltiplex adapter output
provided. A tuning mcter and flywheel tuning combined with two edge-lit
slide rule scales provide effortless tuning. Styling features vinyl-clad steel
cover in black with inlaid gold design and soft black, rigid dic-cast pancl sct
off by brushed gold trim. black knobs with gold inscrts. Shpg. Wt. 24 Ibs.

AUTOMATIC HI-FI RECORD
CHANGER KIT (RP-3)

Cennbining autontitic convenience
with turntahle quality through
unique and simphe design the
Heathkic RP-3 handles your rec-
ords with the finest of care for full
fidelity reproduction. "'he unigne
“torntable pause” feature during
change evele and <mooth friction

cluteh start paesents record damage. Proper weight distribution and fow
pisot point friction of the tone arm minimize arm resonanes. wacking error,
and record wears Al record changer kits come equipped with changer base,
stylus pressure gauge, 45 RPAM spindle. and HECeSSAry wire,

STEREO MODEL RP-3S: liquipped with Shure dinmond stylus magnetic
cartridge providing frequency response of =4 db from 30 to 14.000 CPS.
Shpg. Wt 19 s, $74.95
MONAURAL MODEL RP-3-LP: (monaural microgroove recordings only):
Equipped with Fairchild Magnetic dimmond stylus cartridge.

Shpg. W 19 [bs. $74.95
MONAURAL MODEL RP-3: Features a G VRII maenetic cirtridge with
diamond LI" and sapphire 78 stylus. Shpg, Wt. 19 Ibs, $64.95

SPECIFICATIONS - Op ctes from: 105 130 volls 63 Cycle . Wos nd Flutt r: Less Than 0.16° p. b at 331 13
RPM Turrtabl Sp-ed. ACCurate within £2%. Chanae Cyete Compl t 11n 9 seconds. Dimen +3n,7 137 = w) 1o
x 127 d¢e p. 57 above an§ 37 beloa mounting boar 1. Motor Type: 4 Pols hum shi Ide o, Typer o* Jrve: Frction,
Recorf Speeds: 4 poeds, Automatic and manual 33 1/3. 45, 73 RPY B anwal only—16 RPM. Variation. in
Trackina Force: L ss than 0 9 arim trom hir .t record t6 tenth recor 1 Controls: “ON-OFF' switch, Manual
Riyeet, "Spr o dminder™ (automatic speed setechion and inds ing) Minual specd selector (2 wpeed). Finich:
Midrighl Geay, Base: Maple (untiished), Mounting Beard: Burch (unlimished).
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'momophom(f and cterweo

Hi-Fi Amplifiers

a comeete (ine

-
TP

NEW "ECONOMY" STEREO AMPLIFIER KIT (SA-3)

‘1 hee n Heathhit N3 N v e 1 )
I 1w 1] H 1

preamphihet se e SN | s d
(] t 1 n e
m I !
nd h puts
e it I m ' < B
ANEENM uners, on tape vecorder. Pa 1 0
onophot 1 stereo torm A 1 I tam
MODEL SA-3 wi Shne M 13 Ihe
95 SP!CIFICATIONS iner Output: Power Response: :
2 9 Yotal Halmomt Distortion:
Intermodutation Distortion: -
Hum and MNoise: & Controls:
t Inputs:{ ¥
phono Qutputs: ( F - Dimensions:

NEW "ECONOMY" 3 WATT AMPLIFIER KIT (EA-1)

More than enoug ron Hllinig ol ‘1 it
cost ind Ipunen ten Designe tid 1
plavers, tuners 3 cio. Bt Y '
necessary one and antiols for t tion
sersonal tste S e il « 1
rvears of noubidedd ‘ni. Sh Wi
= SPECIFICATIONS: Power Output: Power Response: = ! J
MODEL EA-1 *pu Total Harmonic D:slomon ts 0 "pr- Intera
modulation Distortion: Hum
1 595 and Noise: Power Sunpl tnputs:
) l\nut Senslllwly ‘vt Qutput
Impedance: Dimensions

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

l- om HENTHKTT G Libs comes an New Stuling, New
Fea Bidleant Perlonnian Design o art” of vour n-f
stem, the -3 combin preampliher ne compuict ke

we Provding o otall 1 ) ol n

aperat 1. the 12A-3 e t (-

cise blending of nesic tion Cle thed

controls give vou hinger-g omnaind o u "

switch wlr-u m ol three rele amputs,

batace control is o provided
NOTE THESE OUTSTAND'NG SPECIFICATIONS: Power Output:

P T
MODEL £A-3 Harmoni¢ Distortion: i lnlumedulallon Dlstomon':l
m $2995 Hum and Noise: m
YRR XXX XXX XX YRR RN RN N A R A RN AL A AL A A S AN N ] ﬂj ﬂ
PREAMPLIFIERS : POWER AMPLIFIERS e, TN
.
.
.
. Model UA-1 “Universal™ hi- wal 5. o $21.95
: Model W 2 s . $39.75
. Model VW-3AN . :;2;:
e 7 co 1D, . . .
Model WA-P2 'Master Control’' hi-fi pre- M m:g:{ xm ) ) '$50.75
amplitier kit. 7 Ibs .$19.75 . Model W.6M i B ) '$109.95
Model SP-2 Mono-Stereo (2 channel mixer) .
Preamphifier «it. 15 Ibs. .. $56.95 .
Model ?:I:ILSmgIe Channel ve 2 s37.95 : SPEAKER SYSTEMS
..... . d :
Model C-SP-1 Converts SP-1 lo 5P-2.5 Ibs. o Model SS-3 “Basic™* fir hi-fi speaker system kit.
= s . $34.95
! Model 55-2 "Basic D“ngv“ hi-fi speake ,yS. m
kit 201bs. ... ... ... $39.95
Model S5-1B "Range Extc ndmg" hi-fi speaker
system kit, 80 1bs. ..$99.95 1

H E AT H K I T Model HH-1 "Legato' hi-fi speaher system hit. 195 ts.. ... ..........$209.95

HEATH COMPANY, Benton Harbor, Michigan

! - a subsidiary of Daystrom, Inc.
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NEW: Heath Now Puts 2-Way Radiotelephone Communications in Reach of Everyone

Citizen's Band Transceiver Kit

NEW: No Radio Operators License Necessary!

@ Designed to meet all FCC requirements for
new 11-meter '‘Citizens Band" class D
operation.

® Any U.S. citizen 18 or older eligible for
license.

@® No theory to study—no tests to take.

@ Hundreds of uses in business or pleasure.

® Top quality components—proven perform-
ance—easy to build.

-

SPECIFY FREQUENCY CHOICE
CLASS D CITIZEN'S BAND FREQUENCIES

26.965 mc 27.035 mc 27.115 mc 27.185 mc _
26.:‘2 me g?.ggs mc ;7.122 mc glgog mc - -
26, mc 7.065 me 7.135 me 7.215 mc i ——
27.005 mc 27.075 me 27.155 me 27.225 mc MODEL CB-1
27.015 mc 27.085 mc 27,165 me *+27.255 mc Includes transceiver, 95
27.025 mc 27.105 mc 27.175 mc micraphone, and 4 2

special power cords.

"This channel shared with Class C Radio Control.

First and only kit of its kind . . . designed to meet all FCC requirements for two-way radio tele-
phone communication on new class D 11-meter “citizens band” . . . any U.S. citizen eizhteen or
older cligible for license . . . no code test, no radio theory exams, no knowledge of specialized
operating procedures required . . . just fill out simple form included with kit and mail 10 FCC
for registration. The Heathkit CB-1 Transceiver is light, compact, simple to asscinble, easy 10
use. Buy two or more units, have your own communications system . . . talk with family, friends,
associates from your car, home, boat or office . . . cover distances from one to ten miles depending
on location and type of installation {extensively field tested). A flick of a switch selects “transmit”

r “‘receive” while single reeeiver tuning control selects any of 23 assigned channels . . . third
knob controls volume and turns set on and off. With separate vibrator power supply available
from Heath, along with two special power cords included with kit, vou can convert transceiver
from fixed location at home or office to mobile operation in cars, boats, etc., in minutes, aficr
initial installation, with no tools or adjustments. There's a Heathkit accessory antenna for any
application, mobile or fixed. Kit comes complete with microphone, station identification card
which fits in plastic window at end of cabinet, all pertinent FCC regulations and application
forms, a sheet of adhesive-back letters and numbers w aftix call letters in space provided on front
pancl, and crystal for one channel. Specify vour frequency choiee or we will supply crystal of
apprapriate frequency. ‘The famous Heathkit quality coupled with the market-shattering low
price of this kit make it truly a value of a lifetime. Shpg. Wt. 10 Ibs.

SPECIFICATIONS —Rec- ivir Type: Suberregeneralive  tector wirt stage. Power Inpul- 5 watls to plate of final RF
amphitier (FCC marimum). Transmitter Frequency Control: Third ove rtone type gquartz crystal operating within 0.005% of
marked channel freduency betwer n 32 F and 130 F Modulation: AM plate modul1hon automatically imited to less than
1009 (FCC r- quiremi sy, Powrr Supdiy: 117 V 50/60 cycle. AC. 6 V battery using Model VP.1.6 Vibrator Power Supply of
12 V battery using Heathiit VP-1-12. Powe r Requirs me nts: 117 volts 50 /60 cycte AC 35 walts, 6 V battery w /YP-1.6. 6.5 amps. .,
12 V battery w ¥P-1-12, 4.0 amps. Tolal B 4 r quir. ments. 260 volts at 60 ma, total heater requirements. 6.3 volts at 1.8
amps. of 12.6 volts a1 0.9 amps Power Rechiicr: 2 1hcon diades in full wave voltage doubler circuit. Micraphone: Comb)-
naton hand-hi Id and desk type. ceramic element. plastic case. with cord nd connector, RF Output Impedance: 50 ohms,
Spearer Size: 4 inch (rourd) Unaistorted Audio PO r Qutout: ADprosimately T watt. Line Cords: Two subphied. one for
AC oo+ ration. one for batt ry 0p: ration. Power circuits automatically swilched when appropriate hine cord 15 plugged In.

ANTENNAS

MODEL CBU-1 “UTILITY'* ANTENNA

T.ow cost, partable antenna for CB-1 Transceiver
for temporary installinons, mobil - or fixed, where
masimum coverage is not required. Rugged clip
for maunting on caves-trough of house or rain gut=
ters of cars, trucks, ete. Bracket supplicd for
MOUDtNG on transcciver or any flat surface. 4514”7
base-loaded, antenna with 12° connecting cable
comes complete, ready 1o use. Shpg. Wi, 3slbs‘
9.95

MODEL CBM-1 "MOBILE"® ANTENNA

Fuor CB-1 Tranweiver permanent mobile installa-
tions where greatest coverage is desired. Easv o
install double chain-type bumper mount spring
hase—no enting or dnlling. Lasily adapted to
bouats, ete. by wave whip antenra approximately
9" from mounung surfice 0 tip—supplicd with
clip for securing in senu-horizontal position to clear
obuructions. Kitis complete with 102”7 whip in 2
secuons, 15" comnecting cable and all necessary
hardware. Shpg. Wt. 7 |bs,

$19.95

MODEL CBF-1 '“FIXED LOCATION"
ANTENNA

A 14 wave “ground plane” type antenna for CB-1
Transceis er using 4 radial elements as the “ground
plane™ and | sertical eleinent as the radiator. Ex-
cellent coverage. essentially non-directional, mak-
ing it idedl for cominunications between fixed and
mabile units. Antenna measures 9 47 from bottom
of nrounung bracket to top of vertical radiator.
Radial lenzth ¥, Kit is complete with 50" con«
necting cable and casy to insiall mounting clamp.

Shpg, Wt. 7 lbs. $19.95
POWER SUPPLIES FOR
MOBILE USE OF CB-1:

MOBDEL VP-1-6 Vibrator Power Supply Lit for
6 volt batterics. Shpg. Wi, 4 Ibs.
$7.95

Model VP-1-12 Vibrator Power Supply kit for
12 voli hatteries. Shpg. Wi, 4 |bs.

Cabinet Dimensions: 8" H. x 67 D. x 9%~ W. $7.95
m TRANSISTOR PORTABLES
YRR (B . . . and other Do-It-Yourself Hobby Kits
Model XR-1P Transistor Portable Radio kit. 61bs. ...... ...... $29.95
$795 Model CR-1 Crystal Radio kit...31DS.. . ...................... $7.95
Prer i T Model BT-1 Battery Tester kit...21Ibs.... ... ................. $8.50
NEW TRANSISTOR CODE Model ET-1 Enlarger Timer kit. . .31bs.. ......... . ... ....... $11.50
PRACTICE OSCILLATOR KIT Model BR-2 Broadcast-Band Receiver kit..10 Ibs.. .(less cab.)..$18.95
{CO-1) Model RC-1 Professional Radiation Counter kit. . Blbs......_ ..$79.95
Your best buy in a high quality code
oscillator, the CO-1 is ideal for Boy
Scouts or beginning radio hams. Prac- MARINE KITS ...
tice code by authentic CW tone or For Fun and Safety Afloat
inker light. Swi iltei
:;I;:; - ;igh}w'(‘;,'; (’fc'f:r‘sp:’(;::(‘lc': Model DF-2 Two Band Transistor Radio Direction Finder kil .
A ) OIbs.. .. ... e 69.95
{‘; e “:;r',’;’ic‘::d""éo’n‘f;ﬂfx Modal FD-1-6 Fuel Vapor Detector kit 6v.), ..41bs............ $35.95
transistorized for long battery life. Model FO-1-12 Fuel Vapor Detector kit (12 v.)...41bs........... $35.95
Powered by two standard flashlight Model MC-1 Marine Battery Charge kit.. 161bs................ $39.95
batteries. Batteries included. Shpg. Model PC.1 Power Converter kit. .8 1bs...........o0ueueennns. $24.95 MODEL DFf-2
Wt, 3 Ibs.
September., 1959 81
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MODEL 1A-1A

$5995

® A Fraction of the Cost of Comparable Instruments

® Shows *'Picture"” of Entire |gnition System Performance
on Cathode Ray Screen

@ Shows Primary or Secondary Circuit Patterns

@ “Trouble-Shoot” Complicated Ignition Faults in Minutes

A revolutionary development in the antomotive tance-up lield. Heathkit
offers the sinall garage owner. service station operator or hobbyis an
ignition analyzer with qualities and features af seupes costing several
times as mich (comparable tainstrmments costing as much as§750.00),
The savings you realize throngh do-itsvourIl kit assembly are anly
part of the storv. |leath engineering know-how and tremendouns

provides choice of parade or superiimposed secondary patierns. 1t will
alwo indicate coil rewrve, a poor spark plug, defeetive wiring and will
even identify the offending plug or wire. Also detects breaker point
bounce, ¢ defective candenser, or will allow setting of the dwell-time
ol the point, The LA-TA IS simple o use, with a minimum of conuols,
vetis completels Hesible for all tvpes of internal rombustion engines

buying pow er play an important role in keeping prices at rock botam,
Yet, this scope, as with all Heathkit, is designed to be “heginner
il A few honrs of Your spare time . . and vou're in bisiness.
The 1A-1A lets vou check the conplete ignition ssstem of anauto-
mohile in operation by merely connecting two leads o obserye the
tell-tale spark pattern of the cvlinders, Can be nsed with the car nnder
[oacl amd in metion by adding a vibrator poser aipply. Shows condi-
tion ol coil, condenser, paints, plugs and dgnition wiring, A siteh

with eoil ignition awld sceessible breaker poings. Shows complete
engine csele or just one eylinder at o time. Test leads and compre-
hensive instrietion manuals ave supplicd swith kic. Shpe, We 200 1hs,
NEW MODIFICATION KIT FOR OWNERS OF

MODEL 1A-1 IGNITION ANALYZERS:

Gives vour switeh selection of cither primarcy or secondary circuit
patterns: oc alternately provides choice of parade or superimposed
secondary patterns. Kit includes test lead maodification pares and

selevts cither prioogany or sccondlary cirenit patterns; or alternately comprehensive instroetions for moditication and use. Shpg. Wi, 2 ths,

Heathikin MK-6. $4.95.

A COMPLETE LINE OF INSTRUMENT KITS

OSCILLOSCOPES A COMPLETE LINE OF

Model OM-3 "General Purpose’’ 5~ oscilloscope kit. 22 Ibs........$39.85 HAM GEAR

Model O.12 ':Extra Duty" 5 oscilloscope kit, .221bs...... ......$65.95

Model OP.1 “Professional’ 5 DC oscilloscope kit. . .34 bs......$179.95 FIXED STATION

METERS Model DX-20 Cw Transmitler kit 19 Ibs..$35.95

Model V-TA Etched Circuit VIVM kit.. . Tibs... . . . ... .$25.95 Mode! DX-40 Phone and CW Transmitter

Model AV-3 Audio VTVM kit 6lbs.......... . . . $29.95 bt 2510w $64.95

Model MM-1 20,000 ohms /volt VOM kit.  61bs. . ........... .$29.95 Model DX-100-B Phone and CW

Model AW-1 Audio Wattmeter kit. .7 Ibs.. ... $29.50 Transnutter kit 10T Ibs $189.50

Model M-1 Handitester kit. . .3 1bs.. .. ... . . o caaag $17.85 Model VHF-1 Sereca’  VHF Ham

GENERATORS Transmitter bit - 56 1bs $159.95

T * Ham

Modet TS-4A TV Alignment Generator kil . 161bs. ......... . $89.50 Model TX A:’tacr"ket ilEs $234.95

Modet CD-1 Color Bar and Dot Generator kit. .13 Ibs.. .. .$58.95 ARSI (FE . s = ey

Model SG-8 RF Signat Generator kit.. 8 Ibs. . .$19.50 Model RX-1 "Monawk ™ Ham Recewe $274.95

Model TO-1 RF Test Oscillator kit .4 Ibs. ... .. . $16.95 66 Ibs .

Modal LG-1 Laboratory RF Generator kit.. 16 1bs. .. $43.95

Model AG-9A Audio Generator kit . 10 Ibs.. ... . %3450 MOBILE

Model AG-10 Sine-Square Generator kit.. .12 1bs, .. .... . . .. $498.95 Model MT-1 'Cheyenne ' Mobile Ham

Model AA-1 Audio Analyzer kit.. 13 1bs... ... L . $49.95 Transnutter kit 19 tbs $99.95

TEST INSTRUMENTS Mode MR-1 “Comancne Mabile Ham $119.95
vier kit 19 lbs -

Model TC-3 Tube Checker kit . 121bs.... . . ... . . $39.85 e e i

Model CC-1 Cathode Ray Tube Checker kit. .10 1bs. . . . $24.95 Model MP-1 Mobile Power Sui po—

Model T-4 Visual-Aural Signal Tracer lat...51bs... ... ... .$19.95 8 Ibs 12.95

Model C-3 Condenser Checker kit.. 71lbs..... ... .. %1950 Model P12 Power Meter kit 21bs $i2.

Model CM-1 Direct Reading Capacity Meter kit.. 71bs....... . $29.50 Model AK-7 Mobile Speaker kil 4 1bs... $5.95

Model CT-1 In-Circuit Capaci-Tester kit.. .5 lbs. . ...$7.85

Plus many more qualily instruments for every need!

ELECTRONICS WORLD

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

NEW EDUCATIONAL ELECTRONIC ANALOG
COMPUTER KIT (EC-1)

¢ 9 DC operational amplifiers—3 initial condi-
tion power supplies

¢ 5 coefficient potentiometers—repetitive solu-
tion oscillator

e Electronically regulated power supply

Filling a multitude of needs in the fields of education )
and electronics, the model EC-1 puts advanced engi- RESIE
neering techniques within easy reach of the average $ I 9995
individual or institution. An assortment of precision

components and patch cords arc provided for sefting

up many complex problems. Solutions are read directly on the panel mounted
meter or on an external read-out device such as the Heathkit OR-1 DC Oscillo-
scope. An informative manual is provided, illustrating operating procedures
and basic computer information as well as showing how to set up and solve
typical prablems. Shpg. Wt 43 1bs,

NEW 5 DC OSCILLOSCOPE KIT (OR-1)

¢ Identical DC coupled vertical and hori-
zantal amplifiers

¢ 5ADP2flat-face CRT—edge-lit graticule

* Transformer operated silicon diode
power supply

HEATHKIT OR-1
Offering all the features of a high quality DC oncilloscope, $I I 9 o5
the model OR-1 is ideal as a read-out indicator in con-
puter applications is well as many tvpes of testing and development work. Features
DC to 200 ke (1 db point) bandwidth, 0.1 V (peak-ta-peak) per CA sensitivity
{uncalibrated). Norinal freqneney coverage is from 5 to 50 ke in four overlapping
ranges. Critical voltages are regnlated with gas-filled VR tubes. Coupling may be
cither AC or DC as selec ted by the input attenuator switch, Many uses in industriai,
educational and medical fields. Shpg. Wi, 21 1bs.

COMING SOON! ELECTRONIC ORGAN KIT...

. an instrument that will excite the entire musical world. Engineered to familiar
Heathkit perfection, and styled for the most discriminating taste . . . yet simple to
assemble and priced for the average home. Interested? Send your name and address,
we'll rush information as soon as available. No obligation.

ORDER BLANK

Name

NOTE: alt prices and specifi-

cations subject to change Address = =
without notice.

Enclosed find ( ) check ( )
money order. Please ship

City & 2one _ ==
(PLEASE PRINT)

On Express orders do not in-
clude transportation charges
—they will be collected by the [ EE e | === =
express agency at time of
delivery. —t _ —

On Parcel Post Orders include
postage for weight shown. All
prices are NET F.O.B. Benton
Harbor, Michigan, and apply e — e =
to Continental U.S. and Pos-
sessions only. 20% Deposit
required on all C.0.D. orders

HEATHKITS are also available at your Dealer

September, 195¢
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HEATH COMPANY BENTON HARBOR 15, MICH,
I
| 9 bsidiary of Daystrom, Inc.
'

CoD.() _QuAN'nTv B - ITEM =

———n = —C— —

{T] SEND FREE HEATHKIT CATALOG

Free Catalog

Over 100 easy-to-bulld kits are Illustrated
and described In the latest Heathkit cata-
log. If you are among the thousands
interested in saving one-half or more on
hi-fi, test. marine, or ham radlo Instru-
ments, send for your free copy today.

- s {l‘h %
- N ?’ » N
& i
— &,

SHIP VIA

] Parcel Post

[ E&rpress

{1 Freight

(] Best way
MOOEL NO, PRICE

 E fe—

sen listing

on next page

a3


www.americanradiohistory.com
www.americanradiohistory.com

P
PV LTI FL-T-0 HEATHKIT

Convenient "over-the-counter’ delivery is
now available through any ofthe Authorized
Heathkit Dealers listed below. Although you fastservice..
will find the price of Heathkits slightly higher

when buying locally, we're sure you'll agree arise.

that this increase is justified. Your dealer
absorbs all transportation charges, carries
a complete stock of kits for immediate de-

Dealers

livery, provides demonstration facilities,
offers you a reliable source for parts and
. and stands ready to counsel
or advise you on any problem that might

This new service does not affect your
continued privilege to buy directly from
Heath Company if you prefer.

NOW READY TO SERVE YOU...

CALIFORNIA
BAKERSFIELD
Klesub Corporation
2615 *°F'' Street
BERKELEY
zacKIT Corporation
2002 University Avenus
CHICO
Dunlap Radlo & TV
928 Main Street
EL CAJON
Telrad Electronics
182 East Main Street
FRESNO
Dunlap Radle & TV
2817 Tulare Street
LONG BEACH
Klesullf & Company
1501 Magnolia
LOS ANGELES
Bushnell Sound Carp.
12024 Wilshire Boulevard
Kierulff Sound Cor
820 West Olympic gouleurd
Kierultf & Company

SVILLE

Dunlap Radio & TV

5th 4 “J°** Street
MERCEQ

Dunlap Radic & TV

234 West 17th Street
MODESTO

Dunlap Radio & TV

419 10th Street
NATIONAL CITY

Telrad Elnclroniu

639 National
CONTARIO

Klesub Cornommn

124 N, B
OXNAR|

Klevum & Company

508 E. Oate Street
PALO ALTO

2ack Electronics

654 High Street
SACRAMENTO

Dunlap Radio & TV

1800 22nd Street
SAN BERNARDINO

Kierulft & Company

390 South Mt, Vernon
SAN DIEGO

Telrad Electronics

3453 University Avenue
SAN FRANCISCO

Zack Electronics

1422 Market Street
SANTA BARBARA

z7acKIT Corporation

513 State Street
STOCKTON

Dunlap Radio & TV

27 North Grant Street
TARZANA

Valley Sound Corp.

18841 Ventura Boulevard
VAN NUYS

Kierulit & Company

14511 Delano
VISALIA

Dunlap Radic & TV

1725 Mooney Avenue

DELAWARE
WILMINGTON
Radio Electric Service Co.
Third & Tatnall Streets

FLORIDA
COCOoA

Thurow Distributoers, Inc.

540 St. Johns Streat
MiAMI

Thurow Distributors, Inc.

1800 Northwest 23rd Street

LOUISIANA
LAFAYETTE
Sterling Radio Products, Inc.
1005 Cameron Street
MARYLAND

SALISBURY
Radio Electric Service Co.
736 South Salisbury Boulevard

HEATH COMPANY

Banton Harbar, Mich.

MASSACHUSETTS
BOSTON
Audionlcs, Incorporated
1348 Boylston Street

MICHIGAN
ALLEN PARK
Volta Electronics
6716 Park Avenue

DETROIT
Hlgh Fidelity Workshop
16400 West Seven Mile Road
MINNESOTA
MINNEAPOLIS

Audlo King Company
913 West Lake Street
NEW JERSEY

ATLANTIC CITY

Radio Electric Service Ca.

452 North Albany Avenue
CAMDEN

Radio Electric Service Co.

513 Cooper Street
MOUNTAINSIDE

Faderated Purchaser, Inc.

1021 U. S. Route #22
NEWARK

Federaled Purchaser, Inc.

114 Hudson Street

NEW YORK

BELLEROSE

Cross Island Electronics, Inc.

247-40 Jericho Turnplhe
BROOKLYN

Acma Electronics, Incorporated

59 Willoughby Street
FARMINGDALE

Gem Elec. Distributors, Inc,

34 Hempstead Tumnpike
FOREST HILLS

Beam Electronics, Incorporated

101.10 Queens Boulevard
HICKSVILLE

Gem Elec. Distributors, Inc.

236 Broadway
MINEOLA

Arrow Electronics, Incorporated

525 Jericho Turnplke
MT. VERNON

Davis Radio Distributing Co.. Inc.

70 East Third Street
NEW YORK
Arrow Electronics. Incorporated

65 Cortlandt Street

Harvey Radio Company

103 West 43rd Street

NO, CAROLINA

CHARLOTTE

Southeastern Radio Supply Co,

1200 W. Morehead Street
GREENSBORO

Southeastern Radio Supply Co.

404 N. Eugene Street
FAYETTEVILLE

Southeastern Radio Supply Co.

525 Gillespie Street
KINSTON

Southeastern Radio Supply Co.

408 N. Heritage Street
RALEIGH

Southeastern Radio Supply Co,

414 Hillsboro Street

CHIO

CHILLICOTHE

Bucheye Electronics Dist., Inc.

565 North High S
CoLUMBUS

Buckeye Electronics Dist., Inc.

236.246 East Long Street
DAYTON

Ham 'N Hi-Fi. Inc.

826 North Main Street

Srepco, Inc.

314 Leo Street
HAMILTON

Srepco, Inc.

145 Highland Avenue

QHIC

MIDDLETOWN

Srepco, Inc.

2104 Brentwood Avenue
NEWARK

Bucheye Electronics Dist., Inc.

114 Union Street
PIQUA

Srepco, Inc,

R.R. #1, Box 308
SPRINGFIELO

Standard Radio.Springfield, Inc.

1300 S. Paris Road
2ZANESVILLE

Buckeye Electronics Dist., Inc.

120 South Eighth Street

OREGON
PORTLAND
Eccles Electric Company
237 Northeast Broadway
SALEM
Cecll Farnes Company
440 Church Street, Northeast

PENNSYLVANIA
ALLENTOWN
Federated Purchaser, Inc,
1115 Hamilton Street
EASTON
Federated Purchaser, Inc,
925 Northampton Street
PHILAQELPHIA
Austin Electronics, Inc,
1421 Walnut Street
Radio Electric Service Co.
701 Arch Street
Radio Electric Service Co.
12 Germantown Avenua
Radio Electric Service Co,
5030 Marhet Street
WILLOW GROV
Radio Electric Service Co.
York Road

ORK
Radio Electric Service Co,
1114 Roosevelt Extension

RHODE ISLAND
PROVIDENCE
Audionics, incorporated
790 North Main Street
TEXAS
BEAUMONT
Sterling Radio Products, Inc.
1160 Laurel Street
BRYAN
Sterling Radlo Products, Inc.
2615 Texas Avenue
DALLAS
Hillcrest Records, Inc,
6309 Hillcrest Avenue
HOUSTON
Sound Equipment, Incorporated
2506 Crawford Street
HOUSTON
Sterling Radio Products, Inc.
1616 McKinney Avenue
LUFKIN
Sterling Radio Produets, Inc,
428 Athinson Street
VIRGINIA
ARLINGTON
Key Electronics, Inc.
126 South Wayne Street

WASHINGTON
SEATTLE
Seattle Radio Supply, Inc.
2117 Second Avenue

WISCONSIN

MADISON

HI-Fi Corner

401 State Street

Satterfield Electronics, Inc,

1900 South Park
MILWAUKEE

HL.Fl Center

4236 West Capitol Drive

Netzow's

2630 North Downer Avenue

Careful seleclion of refiable qualified dealers is a siow
process . . . S0 please bear with us if your area has nol

been covered. Thank you.

A Subslidiary qu Daystrom, Inc.
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Service Plans & the Dealer
(Continued from page 61)

bank. The 30,000 customers who now
subscribe to the Morris Plan charge-
account system are expected to form
the nucleus of the customers for the
firm's necw Home Service Plan.

Since all calls for service will have
to be made directly to the hank, it will
probably eliminate the major criticism
of dealers who participated in the
bank's original credit-plan program.
The bank assumed no liability for
credit given to card-holders who had
cxhausted their credit funds if the
dealer had failed to get prior credit ap-
proval on the transaction from the
bank. Under the Home Service Plan,
the bank will check the customer's
credit standing before relaying the call
on to a service contractor.

Undoubtedly, the progress and effec-
tiveness of the Indianapolis bank’s
home service plan will be studied by
banks in all parts of the country that
are using the revolving check-credit
system, which has become a “red hot
item” in banking circles. Many dealers
have been critical of these check-credit
plans because the banks assume no
liability when a bank credit check
bounces. If, however, all calls for serv-
ice are handled by a department of the
bank, the condition of a customer’s ac-
count could be checked before the call
was passed on to a service contractor.

These plans need not be inimical to
the best intcrests of independent serv-
ice, as an industry, if properly man-
aged. Regardless of the type of plan,
the service must be handled by a re-
liable, competent service operator or
contractor. The degree of the success
these systems achieve will be deter-
mined by the quality and character of
the service that is provided by the
affiliated service shops. Under consci-
entious and alert management, such
plans could help to create a higher de-
gree of respect and acceptance for in-
dependent service shops by the general
public.

To the independent dealer who does
not participate in them, these service
plans constitute a new type of compe-
tition, aggravating the already serious
problem of maintaining an adequate
volume of business.

Long-range, the dealer must find
ways to get business against competi-
tion with more promotional resources
than he has. Becoming a contractor in
a club plan is one way. Another is to
offset losses in consumer service by
entering the growing commercial and
industrial electronics fields. A third
is to develop a sales-promotion plan
that wiil keep old customers and win
new ones despite competition.

Much as some small business opera-
tors would like it, there is no chance
to maintain the status quo in any type
of business activity, A business either
keeps moving forward or it falls be-
hind to finally drop by the wayside
from shceer financial exhaustion. —30—

ELECTRONICS WORLD
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4995 10 ROHM

<

complete, It gives you better products type equipment,

for ALL TV installation needs!

LOOK TO THE FOREMOST NAME at a better price. Practically all ROHN

IN THE COMPLETE LINE OF HOME TV, products are available in the finest of fin-
AMATEUR AND COMMUNICATION ishes . . . hot-dipped galvanizing! Rely on
TOWERS, PLUS A COMPLETE LINE the dependable name for ALL your needs

OF INSTALLATION NEEDS. —ROHN-. .. today cne of the largest

You'll find that the ROHN line is manufacturers of a complete line of this

TOWERS Sy

‘ NO. 25 1he ROHN No.

25 tower is one of the finest
ever designed . .. a full 33%
stronger and more durable
than '‘similar sized"'' towers.
This is achieved by amazing
zig-zag crass bracing design
combined with highest grade
steel and heavy-duty steel
side-roil lubing. This superior
strength meons thot this tower
can ordinarily be installed self-
supporting to 50 feet or guyed
to 200t 1t is truly the finest tow-
er of its kind for home televi-

| s

11

11

sion reception. No' 6’

,-': ‘ This ROHN tower features the

well-known ""magic triengle’’,
the cross-bracing construction
| thot is unequalled in strength
ond durability. Also available

\\ "
self-supporting, or guyed to
r about 150 feet.

Complete communications catalog sent on request!

e o

FOM-OVGI‘ The No. 25,

as well as heavy-duty No. 40
communication tower, can be
converted into '‘fold-over"
towers for amateur use . . . the
only tower of its kind. They let
you work "‘on the ground!™

{ Communications

FIVE complete lines of commu-
nication towers are available
to fulfill practicolly any need,
including a 130 foot true
heavy-duty communication
tower that is completely self.
supporting and guyed models
up to 600 feet!

PUS AL 252 ROWN DESIGNED ITEMS

-.ono..o.oooooooo.ooo.o.|.|l|ool.oll-oo.-ooo

Telescoping masts —Unexcelled in design, Roof towers — Available in 10, 5 ond 3 Tubing—Just what you want: &' expanded Bases —Wide variety of roof mount bases.
structure ond strength, with severol exclu- foot heights. Most of them are collopsible end with '3 toper to form a solid locking Special locking feoture. Also available is
sive feotures! All popular sizes, heights and for easy shipping. Ideol in use—a ROHN joint! High carbon steel. Avoilable 5, 10 cast aluminum roof mounts ond mony other
weights available. “'big-seller’. foot lengths, 1%", 114" diometer, 16 and types.

18 gouge.

Get the full and complete catalog from

. ROHN Manufacturing Company
your ROHN representative.

116 Limestone, Bellevve
Peorio, lllinois

Pleose send me literoture on full line of ROHN products,

ROHN Manufacturing Company .

116 LIMESTONE, BELLEVVUE Noms Title
PEORIA, ILLINOIS Address
o City Statre

September, 1959
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maybe you've seen
such quality before but
never at these low prices

SONIC

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.

e —— SONIC CUSTOM-CRAFY
- $-200 12 watt stereo,
ac o DD master control center and
B dual amplifiers. 6 watts
per ch 1 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 stereo test signal for channel
and speaker balance adjustment. 9 separate front-panel
controls. 4, 8 and 16 ohm ouputs for single, double,
ot triple channel 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 59 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
tuner features drift-free
a automatic frequency con-
trol performance and 3.gang tuning capacitor for
optimum selectivity. Sensitivity-FM 5 uv for 30 db
quieting. Total harmonic distortion at rated output,
less than 1.5%. Selectivity bandwidth at 6 db point:
FM 200 k¢, AM 9 kc. Frequency response, 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 19C with handsome mahogany cabinet.
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
per channel delivers 80 watts of peak power. Frequency
response, flat from 20 to 20,000 ¢ps = 0.5 db. Less
than 1% total harmonic distortion at full rated out-
put. Built-in stereo test signal to adjust #hannel 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 eaclosure $99.95

at your local hi-fi dealer, or write

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

86

AUDAX HI-FI SPEAKERS
The Audax Division of Rek-O-Kut
Company, 38-19 108th St., Corona 68,
N. Y. is currently offering a new line

of high-fidelity speakers which have

been especially designed by George Nel-
son, a leading furniture and industrial
designer.

The new units are individually
crafted from oiled walnut and finished
on all four sides. Each model has de-
tachable legs and a completely new
type of speaker grille—a *‘threc-dimen-
sional acoustic screen.”

The Model CA-80 houses two 8" ex-
tended-range speakers while the Model
CA-100 has two 10" woofers plus two
special cone tweeters for augmenting
high-frequency response. Both units
are intended for bookshelf placement
and may also be used as floor speakers.

The enclosure measures 12"x12"x24",
The decorative metallic edging serves
as a trim between the overlapping fab-
ric grille and the cabinet surface. For
more complete information and prices
on these new models, write the manu-
facturer direct.

STEREC BALANCE METER

Kinematix, Incorporated, 1616 N,
Damen Ave., Chicago 22, Ill. has re-
cently introduced a sound balance me-
ter for stereophonic system applica-
tions.

Since the unit was designed specifi-
cally for home use, once installed it

T

requires no adjustment or manual op-
eration. The instrument is housed in a
natural wood enclosure and incorpo-
rates a single, easy-to-read meter which
is connected to the speaker output ter-

www americanradiohistorv. com

minals. The user simply adjusts his
volume controls until the needle is cen-
tered. The circuit also incorporates a
control panel with two simple volume
controls which permit the user to make
the two channels of his sound system
unequal in volume to compensate for
acoustic cnvironmental problems or
off-center scating arrangements,

Cabinets in blonde, mahogany, or
walnut finishes are available.

STEREO AMPLIFIER KIT

Heuth Company, Benton Iarbor,
Michigan is now offering a budget-
priced stereo amplificr kit, the Model
SA-3.

A high-level preamp section provides
complete control for both channecls.
Ganged tone controls provide conven-
ient “boost” and “cut” action for bass
and treble while dual concentric vol-
ume controls facilitate channel balanc-

ing. A channel reversing switch and
speaker phasing switch permit the user
to select his own mode of listening.
Two separate inputs are provided for
each channel to accomodate ceramic
cartridge phonographs, AM-F'M tuners,
or tape recorder.

Power output is 3 watts per channel.
Frequency is =1 db from 30 to 20,000
cps at 3 watts output. Each channel
offers 4-, 8-, and 16-ohm outputs. The
unit, when assembled in the black,
gold-trimmed cabinet, measures 122"
X G‘}.}"X 3%”.

"ELIPTOFLEX" ENCLOSURE

Lafayette Rudio, 165-08 Liberty Ave,,
Jamaica 33, N. Y. has introduced a new
bookshelf enclosure designed to pro-
mote maximum performance from any
12”7 wide-range speaker or 12" woofer,
separate tweeter, and dividing net-
work.

Although the design is basically that
of “reflex” or “ported” types, this new
enclosure incorporates two unique fea-
tures—an elliptical port and a triangu-
lar shaped diffracting ring mounted on
the front of the baffle board. Accord-
ing to the company these featurces
serve to broaden the frequency re-
sponse, improve transient response,
and create a “lens” cffect, changing
relative particle velocities and thus

ELECTRONICS WORLD
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phase relationships so as to produce
a4 smooth transition from front to rear
radiation,

For further information on the
“Eliptoflex” enclosure. including full
mechanical  specifications, write the
company direct.

WIDE-RANGE MICROPHONE

Tandberg of America. Ine.. 8 Third
Ave., Pelham, N. Y, is now merchandis-
ing the new Type
DP4 dynamic mi- h‘
crophone made 1
by Grampian
Reproducers
Limited of Eng-
land.

The DP4 is a
high-pressure
type unit which
achicves uni-
form, wide-range
frequency re-
sponse extending
from 30 to 15,000
cps. The unit weighs less than once-half
pound and can be uscd as a hand-held
or desk microphone. The holder which
comes with the microphone can be
casily removed when desired. The mi-
crophone itself is RL,” long and 15"
in diameter. It is finished in black and
chrome.

The Type DP4 dynamic mike is
available in 25-ohm. 600-ohm. and
50.000-0hm impedance models. These
models may be sclected with push-
button or slide-switch operation.

The U. S, distributor will supply full
specifications on request.

EICO AM TUNER

Electronic Instrument Co.. Inc.
(EICO), 133-00 Northern Boulevard.
Long Island City 1. N. Y. is now offer-
ing a matehing AM tuner, the HFT94,
as a companion picce to its Model
HFT9 FM tuner.

Available in both kit and factory-
wired versions. the new tuner features
a choice of *hi-fi” wide bhandpass to
14.000) cps or narrow bandpass to 7000
eps for weaker or distant stations;
tuned r.f. stage for high sclectivity and
sensitivity: pre-aligned r.f. and if.
coils; built-in ferrite loop; and pre-

wired precision “eve-tronic” tuning
with the traveling DM-T0 indicator
that contracts into an “exclamation
point” at cxact center of cach chan-
nel.

A high-“Q™ filter climinates 10-kec.
whistle while reducing response by no
more than 3 db at 9000 cps. Typical
sensitivity is 3uv. at 307 modulation
for 1 volt output, 20 db signal-to-noise
ratio. No alignment or test instru-

September, 1959

To
Make

Your
Components

Sound

Available
Singly and in
Maiched Palrs

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 pther
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 selected to fulfill the maximum require-
ments of your components, exactly 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 ckarac-
teristics, as revealed by rigid comparison tests!

The next time You need any tubes. insist on FISHER.

Audio-Fans, Servicemen, Dealers—
WRITE TODAY FOR COMPLETE INFORMATION

H

FISHER RADIO CORPORATION, 21-38 44th Drive, .1.C. 1, N. Y.

I want to know more abont FISHER Laboratory Matched TUBES!

NAME

STORE NAME

{If a serviceman or dealer)

ADDRESS . ary STATE
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leading audio magazines say « « o

FINEST QUALL
AMPLIFIER GAN BE
ASSEMBLED BY YOU
IN A FEW HOURS

Acrosound Ultra-Linear H Amplifier Kits have
astounded leading electronic exponents with
their ease of construction and high quality per-
formance. Quick and simple to assemble ... no
experience necessary. Lowers cost because you
do it yourself! Follow the choice of experts —
enjoy the ultimate in stereo sound, in your
home now in a matter of hours!

SE = Sk
ACROSOUND ULTRA-LINEAR Il §
AMPLIFIER . ...vv. ... . KIT

"With an out
ower at an
'ée,.t, this is an

ons
The entire c"‘m two hours

not require more
inexperienced.

pecember ISSB—AU

“As a result of careful i
Predesign i
the U-LII goes together in somegthir?gla'::nnlgegr'
1 erae!_.uere.r.e(?t.f. a superb blend of
¢ and superior
guaranteed to delight the most hg%fg-':?::seé

fanatic and the most dedicated music

Itstener.”
HIGH FIDELITY MAGAZINE
December 1958

extremely simgle s::??:uia!
inted board of basically the entire !

?smi‘uﬁnished. All that is :eggtyhlet:‘telgmt::';g:-

wiring 0
:t’rsucatgrd Itshémz:ontrols tTO:M:F fo:r l:ft ftrggtt
w 60-wa mplifier kil

glan?)fc:}sAannanusual feedback circuit with. e::’-

ceptional stability . . The, total time reqmrse‘l

to build the kit IS approximately 242 hours.

& TV NEWS
i October 1958

“The construction is

“The steps are few and the booklet

companying pictorial are clear ame‘l :ansdy atco
follow ., Test results - In the last and
n-luost important test, the amplifier sounded
clean and performed beautifully at al| volume

levels. !
POPULAR ELECTRONICS
March 1959

Write today for FREE descriptive litera-
ture on all Acrosound Amplifier Kits.

ACRO PRODUCTS COMPANY
369 Shurs Lane, Phila. 28, Pa.

ACRO .. . THE FIRST NAME IN AUDIO
88

ments are required to build the kit,
according to the company.

The HFT94, which matches the
HFT90 FM tuner in appearance, meas-
ures 35" x 12" x 81.“,

STEREO TURNTABLE AND ARM
Alliance Manufacturing Company,
Alliance, Ohio is now in production on
an aluminum stereo turntable and
companion stereo arm.
The new turntable incorporates a
statically balanced arm which en-

tirely eliminates the need for critical
levclling of the unit. The entire as-
sembly can be tilted 45 degrces or

more without interfering with accu-

| ratc tracking. The turntable features

a heavy-duty, 4-pole motor; a Teflon
thrust bearing to provide vertical vi-
bration damping; single-speed belt-

| drive operation; slip clutch for accu-

rate cueing; precision ground spindle
to reduce wow; and 8-pound anodized
aluminum turntable. Noise level is —50
db and wow and flutter is less than
2%.

The stereo arm of die-cast aluminum
combines low mass and rigidity. Stylus
pressure, independcnt of gravity, is
adjusted by a screw-lock leaf-spring
device. Any size cartridge can be ac-
commodated in the arm, according to
the company.

PRECISE’'S AM-FM TUNER

Precise Development Corp., Ocean-
side, N. Y. has added an AM-FM tuncr
to its linc of audio equipment.

Marketed as the “Perfecta,” the new
instrument fcatures an unusual dual-
limiter circuit which has becn designed
to provide increased selectivity. FM
coverage from 88 to 108 mc. and AM
coverage from 500 to 1600 kc. are pro-
vided along with variable automatic

frequency control. Coupled with the
dual-limiter circuit, the a.f.c. feature
affords sensitive tuning, pull-in of
weak stations, and station lock-in. An
output meter facilitates tuning by
providing a visual indication in both
FM and AM modes.

The “Perfecta” has inputs for TV
and phono and a selector switch per-

www americanradiohistorv. com

mits the listener to choose AM, FM,
phono, or TV. The circuit incorporates
cathode-follower output, Foster-Seeley
discriminator, flywheel tuning, ferrite
loop antenna, and three-gang variable
capacitor.

A white and gold front panel har-
monizes with the charcoal grey case.

FM TUNER FOR STEREO

Fisher Radio Corporation, 21-21 44th
Drive, Long Island City 1, N. Y. re-
cently introduced its FM-100 tuner
which has been designed with complete
facilities for handling all types of
stereophonic broadcasts.

The new FM tuner is equipped with
space and powcr connections on the
chassis to accommodate thc company’'s
plug-in multiplex adapter (MPX-20}
and with two output channels enabling
the unit to receive FM multiplex stereo
broadcasts transmitted under the Cros-
by system. In addition, feedthrough
connections permit an cxternal tuner
to be connected to the FM-100 for
listening to FM-AM or FM-FM stereo
broadcasts.

The circuitry includes the company’s
“MicroGap” cascode r.f. stage, a
bridge-connected mixer and oscillator,

four wideband i.f. stages with limiters.
and a wideband ratio detector. A new
and exclusive muting control elimi-

nates sideband rcsponse, interstation
noise, and unwanted wcak signals.

12-WATT STEREQ KIT

Arkay Radio Kits, Inc., 88-06 Van
Wyck Expressway, Richmond Hill 18.
N. Y. is marketing a 12-watt stcrco am-
plifier-preamp in kit form at a price the
budgct-minded audio fan will welcome.

The CS-12 will select and control all
stereo or monophonic program matc-
rial. It can be driven by either a cer-
amic or crystal phono cartridge or by
high-output tapc decks, tuners, and
other auxiliary equipment. All inputs
are of the dual variety for rendering
full sterco reproduction.

Power output is 12 watts with 20
watts peak, push-pull outputs for each
channel. Frequency responsce is 20 to
20,000 ¢ps, =1 db. Speaker impedances
of 4, 8, and 16 ohms can be handled.

The kit comes complete with step-
by-step instructions for easy assembly.

SMALL SPEAKER FROM G-E
The Audio Components Section of
General Electric Compuny, Auburn,
N. Y. is now offering a ncw, compact
speaker systcm, the G-501, which has
been especially designed for high-fidel-
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ity applications where space is limited.

Termed a “stereo-compact” speaker
system, the G-501 will deliver a full
range of sound despite its 22" x 13" x 9"
bookshelf dimensions. The new system

is based on the company’s extended-
bass design and has a self-contained
woofer, tweeter, and electrical cross-
over network.

The one-cubic-foot, two-way speaker
system is currently being offered in
four genuine wood veneer finishes.

STEREO TAPE RECORDER

Bogen-Presto Company, a division of
The Siegler Corporation, Paramus.
N. J. is now in
production on a
competitively
priced, profes-
sional stereo-
phonic tape re-
corder that can
bhe instantly con-
verted from one-
half inch to one-
quarter inch tape.

The Model 850
is a three-track,
one-half-<inch !
tape version of the firm's Presto 800
series. It is equipped with three Presto
A-908 amplifiers and is available con-
sole mounted, in portable cases, or un-
mounted for rack installation.

With a guaranteed speed accuracy
of =3 seconds per 30 minutes, the tape
rccorder at maximum speed will re-
wind a 10%” diameter reel in about 55
seconds. Three erase heads permit in-
dividual track erasing. Frequency re-
sponse extends from 40 to 15,000 cps,
flutter is below .15%, and signal-to-
noise ratio is —55 db.

AUDIO CATALOGUES

JENSEN SPEAKER CATALOGUE

Jensen Mfg. Co., 6601 S. Laramic St.,
Chicago 38, Ill. has issued a 16-page
catalogue which fully illustrates and
describes its line of high-fidelity loud-
speaker systems for mono and stereo.

Complete specifications on the new
tube-vented *“Bass-Superilex" enclo-
sures with “Flair” line styling, for
high-compliance “Flexair" woofers are
included. “Stereo Director” units are
also covered in some detail along with
monophonic and *“Sterco Director” kits
for those who wish to build their own
cabinets or built-in speaker systems.

Copies of Catalogue 165-C are avail-
able without charge from the manu-

facturer. 30—

September, 1959

NEW

from
Universit Y

three
Eelegantly r
!style(l .
‘ultra
icumpﬂ-ct: -
‘speaker
systems
of superb
quality
at

modest
cost

MODEL, RRL-12
Features the zcnsaticmal
new Sphericon Super
Tweeter for sweét,
smooth high frequswiy
response ko iumudibility,
25"z 15 %" = 18" derp,
From 311495 unfinished.
MODEL RRL-8

The impossible becomes
reality! An 8" system
with full bass response
down to below 40 cps!
229"z 12Y4" 2 10%" deep.
From $95.50 unfinished.
MODEL S.80

Excellent wide-range
response froma

system mcasuring only
21%"x 11%" 2 9Y," dcep.
From $56.95 unfinished.
ALL THREE MODELS
finished on four sides

for use as highboy or
lowboy. Beautiful

oiled walnut finish

for RRI1.-12 and RRL-8
in addition to mahogany,
walnut and limed oak ;
8-80 in mahogany,
walnut and fruitwood.

Model RRL-8 8" 3-Speaker RRI System

Model 8-80 8" 2-Way High Efficiency System

EE L ﬁ
L] Furniture covrtesy of Smilow-Thiclle Corp.

WRITE FOR FREE LITERATURE. DESK S-5 UNIVERSITY LOUDSPEAKERS, INC. WHITE PLAINS, N, Y.
89
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NEW rrom <E0

DYNAMIC TRANSISTOR
CHECKER

DYNAMICALLY CHECKS WIDE RANGE OF TRAN-
SISTOR TYPES EITHER “IN OR OUT” OF CIRCUIT!

This new low-cost checker uses an entirely new approach
but a proven pysasic principle for checking transistors.

safely tests pxp and xpn transistors either ©in or out”
of the arcuit. Covers wide range of types: small signal
incluchng “dnft’ types, medium power; and power
types  Provides positive check for “opens,” shorts, and
gain—condiuon inclicated by means of a visual indicator
plus jacks for meter or scope. Also provides GO-NO-Go test
at practical currents—and permuts mawchmg of similar
transistor 1ypes No set-up required—no further leakage
tests necessary  Model 100 s compact, hghuweight, com-
plete, and ready-to-use . . . helps you cash-in on the Ing
profits in the fast growing transistorized cquipment
servicing ficld!

MODEL 100—Wwired and factory tested . . . : $19.95 NET

NEW rrom <EB
LOW COST, COMPLETE
TUBE TESTER

MODEL 78

GRID CIRCUIT and TUBE MERIT TESTER

Complete test coverage of all modern TV tube types as
well as all heater type radio wbes including  hybnd
types, using only 5 sockets. Incorporates patented Seco
GRib CIRCUTT TEST plus a reliable catnonr smission test
ustng new low mmpedance low test voltage circunii—also
cheeks flament continuity and provides open element
test. One casy-to-read maeter indrcates results for both
Grid Civevit and Tube Merit Tests ‘T'wo-stage ne amph-
fier isolatés méter from tube under test to protect meter—
and makes it possible to achieve a wide range of load
currents and test conditions. Complete wuli portable
carrying casc, pin straightencrs, and fip-chart for quick
sct-up data.

MODEL 78—Wired and factory tested . . . $69.50 NET

MOOEL 147
TUBE
TESYER

outstanding reliability, accuracy

Provides 3 im‘porlanl tests: amplitier
types tested for gain by Dynamic
Mutual Conductanee inethod—power
types tested for cathode current by
Cathode Emission method—all types
tested for shorts and grid error by
Grid Circuit Test developed and
patentedd by Scco. Dynamic Murual
Conductance Test pre-wired to elim-
inalte claborate set-up. Cathode Emis-
sion Test done by frec point pin-
selector method—will not be obsoleted.
Completely self-contained in portable
cartying case.

MODEL 107—Wired and lactory tested 5139.50 NET

IN-CIRCUIT
CURRENT
CHECKER

"“ @ %"  MODELHCS

positive, on-the-spot check
of horizontal output current!

Tlhus new, low-cost current checker
provides simple means for making a
positive on-the-spot check of TV hori-
zontal circuits. Can be placed into the
circwt in seconds—no unsoldering of
cercur! wermg—immediarely indicates
whether horizontal wube cathode cur-
rent is within manufactarer’s recome
mended limits. Valuable as a fast,
accurate indicating device whenade
Justing horizontal drive and linearity.
Eliminates onc of the most comimon
causes of callbacks. Compact, incx-
pensive, easy o usce

MODEL HC-§—Wired and factory tested $12,95 NET

MODEL GCT-8 i:: |
GRrID CIRCUIT ﬁ.,
[ 3

TESTER
fast check of critical
“control grid” conditions
Maodel GCT-8 checks “control grid”
cowdition of vacuum tubces faster,
more accuratcly than any other testert
As many as cleven simultancous
checks—automatically ! Quickly spots
grid errors and leakage—stops guess-
ing, substinnion checking, and costly
rechecks. Electron-Eye tube indicates
faults at a glance. Truly portable,
The perfect companion 10 any tester
that employs only conventional gas
and shorts test. Carry it on all calls.
MODEL GCT-8 Complete kit . . . $19.95 NET

MOOEL GCT-8 Wired and fested , $29.95 NET

QUTSTANDING RELIABILITY=TOP DOLLAR VALUE!

SECO MANUFACTURING CO.

—
|
|

%1227 5515 Penn Ave. So., Minneapolis, Minn. =
|
|
|
)

ZONE___STATE

?0

| e BEMD FOR sk
l COMPLETE SECO
l STORY OM . ..
= [ Three Tube O In-Carcmt
Testers Cutrent Checker

I avivm () lFelmza Aezurate NAME

) yback Checker

O Oynamic

. O Battery ADODRESS
| Transistor Checker Elmirator
|L Sold Only Theu Electronics Parts Distributors cITY 4
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Mac's Service Shop
(Continued from puge 60)

There’s no use getting mad at him. We
really ought to be mad at ourselves
and I'm just as guilty as the rest. You
know how we felt when a fellow
brought in a whole basket of tubes out
of his TV sct for us to test. We re-
sented it. We felt it was pretty much
a waste of time-—both his and ours—
for we knew from experience indis-
criminate testing of tubes is a most
inefficient way to locate trouble. We
also knew that a tube tester cannot be
reliecd on to spot certain tube defects.
This fecling showed in our attitude.
The customer was made to feel he was
imposing on us. Some technicians be-
gan making a small charge to test
tubes.

“We forgot the lesson of the filling
stations. For many years they have
been multiplying and thriving while
offering a whole list of frec commodi-
tics and services: free air; free water;
free checks of radiator, battery, and
oil level; free tire inflation: free wind-
shield cleaning; cte. All of these serv-
ices consume time; and some of them,
such as purchasing and maintaining an
air-comprossor, represents a consider-
able outlay of cash; yet all service sta-
tions gladly and cheerfully provide the
services. Obviously it pays to do so.

“And it paid us to check tubes cheer-
fully without charge, too. no matter
what anyone says to the contrary.
Tubes are among the most profitable
items a technician sells. Still more im-
portant is the contact that testing
tubes provides with the customer. If
no bad tubes are found, almost invari-
ably we get the service job. Where we
missed the boat was by not keeping
this lucrative tube business for our-
sclves by being eager to test tubes free
and possihly by setting up a do-it-
vourself tester right in the shop.”

“Do you think the drugstore testers
will really hurt us?”

“Sure they will. Let's not kid our-
sclves about that. People go there and
buy a lot of new tubes to replace the
old ones that test marginal. When this
does not restore the set to operation,
we get it for repair: but we've already
lost the profit on replacing the weak
tubes?”

“Do you think the average customer
can do a good job of testing his own
tubes?"”’

“No, at least not the kind ol job we
do in which we test for emission, gas,
leakage, noise, loose elements, and
mutual conductance. The do-it-your-
self testers vary considerably in their
complexity: but, in general, the more
automatic they are the less thorough
is the test; and the greater the number
of tests provided, the more complex
the tester and the greater chance for
error by an inexperienced operator. A
school teacher was here just yester-
day to have some tubes checked. She
admitted rather shamefacedly that she
had just come from a drugstore tester

ELECTRONICS WORLD
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that showed four bad tubes out of |

nine; but she was a little dubious and
wanted me to test them. None of the
tubes was bad.’

“Crooked tester. huh 7"

“Not necessarily. She may have set
it up wrong. The point is that if she
had depended on her own testing she
would have bought four new tubes she
didn’t need.’

“What can we do to fight the drug-
store testers?’

“For one thing we can do an about-
face and persuade the customer e
want to have him hring his tubes to
our shop to he tested. 1 intend to set
up a do-it-vourself tester out here in
the oflice and put a sign on the door
reading: Test Your Own Tubes Free
Help If You Need It. That do-it-vour-
self enthusiasm goes just so far. Super-
markets know this. They let you push
vour cart around and select vour own
groceries, but then they provide a boy
to carry the groceries out and put
them in your car. I think women es-
pecially will let us do the testing.

"Another thing: let’s replace every
fube that does not come up into the
green in every set we service, no mat-
ter what was wrong with the receiver.
That is what the customer will do if he
takes the tubes to the drugstore; so
let’s provide him with fully guaranteed
standard brand tubes.”

“Check and double-check!” Barney
said with mounting enthusiasm. ““I was
feeling pretty low when I came out of
the drugstore, but I feel lots bhetter
now. We’ll give them a real scrap for
the tube bhusiness.” 0

HARVEY RADIO OPENS
PROFESSIONAL AUDIO ROOM

ESIGNED primarily 10 serve the needs

of broadeast and recording engineers,
a new operating display of professional
audio equipment has heen opened in
New York by Harvey Radio Co. Known
as the [Professional Awdio Room, the
digglay will be maintained on o perma-
nent basis, with new items being added
and obzolete ones replaced us the mt
advanees.

On exhibit and in operation are such
diverse items as Ampex  professional
three-track tape recorders and dnplica-
tors, the new Fairchild stereo limiter and
cuttery, Pultee program  equalizers, mi-
crophones, amplifiers, booms, moni-
tors, ele. 30

~ T .
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"My husband tried everything to get it
working.”

September, 195¢

PLUG-INTENNA
OUTLETS

oF e

ote

(3 K]

ote

o+ e

o4 e

The New Plug-In TV and FM Outlet
With a Built-In “Isolation Network”

JERROLD'Snew PLUG-INtenna
Outlet is the only TV-FM out.
let that combines a “tap-off”
... and a plug-in receptacle
«..in a single unit! Each
PLUG-INtenna Outlet has a

built-in isolation network that

provides 20 db isolation be-

tween receivers . . .

allows

outlets to be used with 1 or

many TV or FM receivers!

FOR BETTER RECEPTION ON ONE OR MANY RECEIVERS:

1. In strong signal areas with outside antenna, use

PLUG-INtenna Qutlets alone.

2. In strong areas with attic antenna, use PLUG-INtenna
Outlets with Jerrold Model HSA-46 Amplifier.

3. In semi-fringe or fringe areas with outside antenna,
use outlets with Jerrold Model HSA-46 Amplifier.

SURFACE MOUNTING

JERRDL

OUTLET HS-135
complete with plug

’] 95 and hard-

ey
ust °

ofl[f e

AS A TAP-OFF UNIT

AND A PLUG-IN AS & PLUG-IN
RECEPTACLE! RECEPTACLE!

B

EASIEST INSTALLATION FOR FLUSH
OR SURFACE MOUNTING!
Quick-connecting JERROLD PLUG-INtenna
Qutlets with Serrated Washers require
no wire stripping . . . no soldering . . .
prevent connection breakege!

i

FLUSH MOUNTING THE PERMA-GRIP PLUG

OUTLET HS-140 ottaches fo lead with-

complete with plug out stripping or solder-

52'45 and hard- ing ... cannot be plug-
sy vere ged into AC outlets!

For PLUG-INtenna Applications, Write for Jerrold Techmical Reporter
ELECTRONICS CORPORATION

Distributor Sales Division

Dept. PD 175, The Jerrold Building * Philadelphia 32, Pa,
Jerrold Electronics Corp,, Ltd., Toronto, Canada
Export Representotive, CBS International, N.Y. 22, N.Y.

LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING
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kenight

See these and scores of other

Y-731 Deluxe FM-AM Stereo Hi-Fi
Tuner (Multiplex add-in), . $87.5¢

only $5 down

Y-712 Custom Superhet Citizen's
Band Transceiver

$79.95

ee 98t 0000000800080

'kit5® make the Big News...

A PRODUCT OF ALLIED RADIO

ALLIED'S

great knight-kits

Y-608 Lab AC VTVM with Auto-
matic Range Selection. . . $99.50

only $5 down

\EW LOWEST TERMS

Only $5 down (of \e.ss)
on orders up io SZ()O,FuSpt
to24 monthsto pay.Fra
handling—no red tape.

Y-611 Lab DC E
Scope with Trig-
gered Sweep and
Plug-in Vertical
Preamps (less
Preamps) $285.00 .

only $10 down g

Y-773 Super-Value 20-Watt
Stereo Hi-Fi Amplifier. $44.50

only $2 down

T-400 400-Watt Transmitter (AM and
SSB add-ins available) $395.00

only $10 down

Y-708 1000 Ohm/Volt
Pocket Volt-Ohm-Milli-
ammeter . . .. . $9.95

G-30 Amateur Grid Dip

Meter (1.5-300 mc)

only $2 down

$22.95

Ammeter-Volimeter for
..$10.7%

Y-711
Cars and Boats

TecdreterrrRsRIIN N

there’s a money-saving knight-kit for every need

SEE PAGE AFTER PAGE OF FASCINATING KITS, INCLUDING :

HI-FI KITS

Stereo Deluxe Preamp
60-Watt Stereo Amplifier
Stereo Control
25-Watt Amplifier
18-Watt Amplifier
12-Watt Amplifier
FM-AM Tuner
FM Tuner
Speaker Systems

and others

HCB8BYIST KITS

“Span-Master’ Receiver
“*Space-Spanner” Receiver

“Ranger” Radios

“QOcean Hopper’ Radio

Clock-Radio
Radio-intercom

5-Transistor Portable
2-Transistor Pocket Set
2-Way Intercom

Electronic Lab Kits

Photoelectronic System,

and many others

INSTRUMENT KITS

DC VTVM
Volt-Ohm-Milliammeters
5" Oscilloscopes

Tube Checkers

RF Signal Generator
Signal Tracer

Audio Generator
Sweep Generator
Battery Eliminator
Capacity Checker
Transistor Checker

R/C Tester, plus many others

sold exclusively by A L L I E D R A D I o

www americanradiohistorv . com
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the Best News in electronic kits for 1960

SAVE UPTO 50% Mmmmmommmmmmmm

' With the exclusive knight-kit

= MONEY-BACK GUARANTEE

“fmul””" ,

BUILD THE BEST

000000000000

RR000000000000000

|

Y-774 Deluxe 40-Watt Stereo Am-
plifier (with Center Channel). . $79.50

only 35 down

m— N
only knight-kits have
“CONVENIENCE ENGINEERING”
for easiest building...no previous
electronic experience needed

Exclusive in Knights-Kits, “‘convenience engineering"
means special attention to every detail: resistors
are carded and numbered for easy selection. ., all
parts and hardware are packaged in clear plastic
bags for easy identification...wire is precut,
stripped, tinned and color-coded to save time...
special printed circuitry is used to eliminate v /
complex wiring...all parts are top premium
quality ...you get everything—even the solder!
Finally, Knight-Kit instructions are clear as
crystal; step-by-step procedure and wall-sized
picture diagrams make assembly a marvel of
simplicity. Your final reward is proud
¥-713 Citizen's Band enjoyment of the superior performance
Transceiver | $39.95 designed into your Knight-Kit.

only $2 down

Kmaht Kit Resistors

{

. €
£ ©
X

R-100 Amateur Communica-
tions Receiver (Hi-gain, with
built-in Q-Multiplier). . $104.50

only $5 down

~ W

ssens

eevssncronenss

FREE send for the value-packed

SEE THEM HERE 1960 ALLIED CATALOG

ELECTRON-Ics Write for the 1960 ALLIED Catalog featuring the
complete KNIGHT-KIT line—see the big news in
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Fig. 1.

Fig. 3.

Fairly light 60-cps hum superimposed
on video signal. as it appears on the scope.

Fig. 2.

spikes is typical

This distorted 60-cps sine wave indi-

cates hum pickup at a poor ground connection.

Fig. 4,
Moving spikes interrupt the sine wave faintly.

Hum on

By ROBERT GARY

“There's a buzzing sound in my TV

set.,” "My record playver hums.”
Thesc and many similar complaints tell
the service technician that once again
he has to deal with some sort of hum
problem. Because hum occurs not
only in TV sets but in AM broadcast,
FM. and hi-fi equipment as well, the
symptom should be classified according
to its type and origin. However, before
we can decide what kind of hum it is
and from what part of the equipment
it originates, we have to track it down
in the set. We must determine the
point at which the hum signal enters
the circuit, in other words. before we
deal with the reason for its entering
at that point.

All hum is a type of interference. It
is caused by a low-frequency signal en-
tering the system chain somewhere and
being progressively amplified until the
hum becomes apparent either on the
TV screen or through a loudspeaker,
Hum is not usually due to a short cir-
cuit or a weak tube, nor does it occur
if the "B+" or filament powcer is miss-
ing. In equipment that has previously
operated without trouble, the appear-
ance of hum indicates the failure of
some component in such a way that it
does not prevent the set from operat-
ing altogether. This component may
he a wire. a tube. a capacitor, or any
defective part. Newly built Kits or
combinations of scparate hi-fi com-
ponents are often subject to hum due
to insufficient or improper grounding.
For this reason it is worthwhile to
check and double-check all ground
connections in hi-fi systems before try-
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“I GET a dark bar across the screen.”

the horizontal-sweep signal.

tube with intermittent

ing to determine the exact source of
the hum.

Which Type of Hum?

To determine the type of hum and
its point of entry. an oscilloscope is in-
valuable. Since hum is low in frequen-
cy, nearly any Jaigh-gain instrument
will do. It should first be synchronized
to the 60-cps line voltage. The first
thing to dctermine is the exact nature
of the hum, since this will give a clue
to its origin, The most frequent types
of hum signals are the 60-cps sine
waves due to line voltage, the 120-cps
ripple due to full-wave rectifiers, and,
in the case of TV sets, the 60-cps saw-
tooth or sync-pulse signals. By locking
scope sync to the a.c. line or using
hcater voltage for comparison, the na-
ture of the hum signal can be checked.

First connect the scope probe to the
output of the stage immediately pre-
ceding the point wherc we already
know the symptom exists. If the hum
is visibic on the screen of a TV set, for
cexample. the scope is connected to the
plate of the video amplifier. In the case
of audible hum. connect to the plate of
the audio-output stage. By comparing
its frequency with the 60-cps filament
voltage, it is possible to dctermine at
once if the hum is 60 cps or 120 cps.
A typical case of 60-cps video hum, as
it appears on the TV screen, is shown
in Fig. 6.

When the scope is connected to the
video amplifier, it will become ap-
parent that the video signal has a
“pcak-and-valley” pattern superim-
posed on each field. Since the field fre-
gquency is 60 cps, the scope picture
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heater-cathode

A weak sine wave with superimposed
of heatercathode

leakage.

The Aspects of Hum

Fig. §. Unstable waveform obtained by tapping

leakage.

Some hum effects are not obvious, and most are hard
to track down. A scope provides quick recognition.

shows that the interfering hum signal
must be 60 cps. This is also clear from
the TV screen, since 120-cps hum in-
terference would produce fwo dark
bars on the screen. (Note, however,
that what may look like two dark bars,
one at the top of the raster and one at
the bottom, may actually be one bar
that is split up. Rotate the vertical-
hold control, making the bar or bars
roll, to check this.) Fig. 1 shows how
light 60-cps interference appears su-
perimposed on the video signal.
Where hum is found in the sound,
the scope picturc will tell not only its
frequency but also its waveshape. The
waveshape may be an invaluable clue
as to the source of the interference
and should, therefore, be carcfully
noted. Basically the 120-cps interfer-
ence is almost invariably a clipped
sine wave, since it originates at the
full-wave rectifier—if one is present.
The 60-cps interference can be a sine
wave, a saw-tooth, or some other
shape. The saw-tooth would originate
at the vertical-sweep circuit of the TV
sct. If the pulse shows any similarity
to the vertical synchronizing and
blanking pulse, then that is the most
likely source, but sometimes the inter-
ference consists of a weak sine wave
with sharp and irregular spikes riding
over it. This may be due to interfer-
ence from a fluorescent or neon light
system or, occasionally, to interference
from a high-voltage power-line trans-
former. Fig. 2 shows a typical 60-cps
sine wave interference which was
caused by heater-to-cathode leakage.
This is quite different from some of the
60-cps signals found due to poor
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grounding. One such is shown in Fig.
3.

60-cps Sine-Wave Hum

If it has been determined that the
hum is a 60-cps sine wave, then the
possible causes can be enumerated
quickly. If the equipment uses a full-
wave rectifier, the 60-cps sine-wave
hum cannot be attributed to the “B+,"”
but if either a single diode or a half-
wave voltage-doubler circuit is used,
the “B+” will contain some 60-cps
ripple that could cause the hum. The
simplest way to check if the hum is due
to insufficient filtering of the power
supply is to temporarily connect a
large electrolytic capacitor across each
bus from the supply in turn. Be sure to
use a capacitor having a high enough
voltage rating and connect the nega-
tive and positive terminals to the cor-
rect points in the set.

In many receivers which use half-
wave rectifiers and voltage-doubler cir-
cuits, the chassis is not the ground for
the “B" supply and the correct tie-
points in the set must be located before
the capacitor is connected. If it is de-
termined by this method that the hum
is not due to the “B” supply, the most
likely culprit will be the filament
circuit,

Leakage from the heater to the cath-
ode inside a tube occurs occasionally
and can appear either as a permanent
defect or else as an intermittent after
warm-up or when the set is vibrated.
This intermittent condition is due to
the filament wire sagging after warm-
up and tending to touch the cathode
structure. For the permanent defect,
tube replacement is the simplest
remedy. If the hum occurs in only one
section of a TV set, only the tubes in
that portion need be suspected. A typi-
cal case of hum superimposed on the
horizontal-sweep signal is shown in
Fig. 4. This will cause a “waxy" edge
and some distortion on the TV screen.

Frequently heater-to-cathode leak-
age is found in the tuner or i.f. stages
and appears both in the sound and on
the screen. In this case it is quickest
to start replacing the last if. stage
and, if no change appears, to go back
step-by-step to the tuner until the de-
fective tube is found. Intermittent
heater-to-cathode leakage is usually
found simply by tapping cach tub: in
turn. If the scope is connected to the
second detector and the delective i.f,
stage is tapped, a trace like that of Fig.
5 will appear.

In addition to tube failure, the fla-
ment voltage is, in rare cases, coupled
to the grid of a stage either by acci-
dental contact or by magnetic pickup.
Long grid wires which pass clos> to
a.c. wires can pick up enough 60-cps
signal to cause noticeable hum. Lead
dressing and visual inspaction of all
filament and a.c. wires in the set usual-
ly take care of this type of defect.

Another cause of 60-cps sine-wave
hum is very often poor grounding. In
the case of poor grounding the hum
voltage usually looks like Fig. 3. being
a ragged rather than a smooth sine
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wave. This type of defect is some-
times the most exasperating since it is
quite difficult, in a crowded set, to de-
termine the quality of all ground
points. Many experienced technicians
simply use a heavy soldering iron and
heat up all ground points in the set.
Before doing this, however, one should
check whether the set has a resistor-
and-capacitor combination going from
the a.c. ground to the chassis and
whether or not this network is de-
fective.

Often the hum is caused by an un-
grounded outer conductor or a shielded
lead and resultant grid pickup. Simi-
larly, if the grid return of an amplifier
is not properly grounded, hum pickup
can occur. This is often the case in
audio equipment where a large grid re-
sistor is used and a lead breaks off or
where the resistor itself opens up.

Still another, although rarer, type
of 60-cps hum can occur. This is
usually found in audio equipment or in
home-built clectronic gear and orig-
inates with the power transformer.
Magnetic pickup due to the field set
up by the transformer is the problem.
We know of several such cases that oc-
curred in home-designed oscilloscopes
where the power transformer was
mounted under the CRT socket. When
the transformer was remounted the
hum was substantially reduced. Rout-
ing grid leads over or close to the pow-
er transformer can catse sufficient
pickup to be audible or visible, even if
the leads are shielded. The shielding
protects against electrostatic hut not
against magnetic fields.

A very rare defect would be the
opening of the copper band which goes
around most transformers or the loss
of a ground connection to the electro-
static shield which is uscd inside some
of the more expensive transformers in
hi-fi gear. Occasionally the hum is
mechanical, resulting from vibration
of the laminations in the transformer
itself. The mounting bolts should be
tightened and, in extreme cases. the
laminations can bhe re-sealed.

120-cps Hum

Hum at 120-¢ps is quite frequent but
relatively simple to troubleshoot. Its
presence is confirmed by the picture on
the screen or the scope and. once di-
agnosed, the procedurc for conneeting
a capacitor across the various “B+"
and “13—" points is sufficient to locate
the defect. Among the various “B+"
connections, the decoupled and sepa-
rately filtered points, such as the i.f.
“B+." should not be neglected. In
many TV sets, the i.f. “B+" is obtained
by passing a higher d.c. voltage through
the audio-output stage, and separate
filtering is then provided at the cath-
ode of that stage. Be sure to check that
point carefully.

Such 120-cps hum could also be due
to poor filtering in the negative supply.
Many of the older TV receivers used a
separate system of bleeder resistors
and filter capacitors to provide various
negative voltages for grid bias and
other purposes. If one of these electro-
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lytic capacitors has dried up and a fair
amount of 120-cps ripple exists on the
negative bus, this could modulate the
grid sufficiently to produce annoying
hum. In bypassing each bias point with
a good electrolytic capacitor, the cor-
rect polarity must be observed. The
outer portion of an electrolytic is al-
ways negative.

A much rarer source of 120-cps in-
terference is pickup from the full-wave
rectifier. This can occur where a long
grid lead passes close to the cathode
of the rectifier or, in sets where a filter
choke is used, where magnctic pickup
from the choke is involved. In general,
however, it is safe to assume that 120-
¢ps hum is more likely due to poor
filters.

Miscellaneous Hum

We must also consider 60-cps hum
that is not in the nature of a sine wave,
In TV receivers, this usually takes the
form of audio buzzing: a low-frequen-
cy, rasping noise. In other equipment,
such varied causes as interference
from {luorescent fixtures, neon signs,
and power-line equipment can be found
to produce this symptom.

Audio buzzing in TV receivers is
easily identified by connecting the
scope to the grid of the output stage
and observing the interfcring sig-
nal. To make surc that this buzz is
not caused by pickup from the vertical-
sweep circuit, the vertieal saw-tooth
oscillator tube can be removed. If the
buzzing persists, it is probably due to
vertical-sync pulses passing into the
audio section. The first step should be
to carefully re-align the FM detector
transformer, If this does not correct
the trouble, re-alignment of the entire
sound channel and eventually the en-
tire i.f. section, if necessary, is indi-
cated.

In some intercarrier receivers, sync
buzz is often very diflicult to eliminate,
and special care should be taken in
aligning the sound if. traps, 4.5-mc.
coils. and the FM detector itself. Oc-
casionally, this type of buzz is made
worse by grid clipping in one of the
video amplifiers. Be sure to check the
operation of the video amplifier as well
as the a.g.c. voltage with the scope.
Poor filtering of the a.g.c. bias could
be responsible. As a last resort, syn¢
buzz can be minimized by inserting a
100-ppf. capacitor in series with the

(Continued on puge 106)

Fig. 6. A case of 60-cps video hum
as it appears in a television picture.
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Model
CT-1

HIPPED ON APPROVAL

IN-CIRCUIT CONDENSER TESTE

The CT-1 actually steps in and

takes over where all other in-circuit condensers fail. The ingénious
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bsolute ‘must’ for every serviceman.

le gives the CT-1 a tremendous range of operation . .. and makes

in-circuit checks:
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cuit shunt resistance ... (This includes leakage,
sharts, opens, intermittents)

» value of all condensers from 200 mmid. to .5 mfd.

“ Quality of all electrolytic condensers {the ahility to
hold a charge)

“ Transformer, socket and wiring leakage capacity

OUTSTANDING FEATURES

® y|tra-sensitive 2 tube drift-free circuitry

out-of-circuit checks:
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leakage, shorts, opens and intermittents)
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High resistance leakage up te 300 megohms

New or unknown condensers. .. transformer, socket,
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that CENTURY instruments are indispensabl

i hoice without oblig
. . Send for instruments of your ¢ A
Fo R I o DAY ’REE T R I A l é?ogr/‘our et\:';rtyhg:%' f‘?)?':(u days before your buy .. . only then, when satis .
Peak-to-Peaqgk

pay in easy-to-buy monthly instaliments — without any financing or carrying charges adg
L’ WITH LARGE EASY-TO-READ 6" METER _

VACUUM TUBE VOLT METER -
featuring the sensational new MULTI-PROBE Patent Pending

No extra probes to buy! The versatile MULTI-PROBE does the work of 4 prebes
@ DC Probe @ AC-Ohms Probe ® Lo-Cap Probe @ RF Probe

i i . Wi MULTI-PROBE it will do
T-1is a tremendous achievement in test equipment. With its unique o1 FROBE it wi
Inethve j%)b's a V.T.V.M. should do without the expense of buying additional prob, pha fo %;; d 'x?;
have to cart around a Mmaize of entangled cab;%sdal%s? time alternsattnr!tg (?ZL&S ;?; orl:gtg'\_;ma,”; by
- With just a twist of the MULTI- 1P YOU can set i a i
sp;?l?:g ?JggeAvgégcjial holc‘ﬁar on side of case keeps MULTI.PROBE firmly in place ready for use.

Convince yourself at no risk

Battery Operated

® Completely portable — sell powered with long Jife
DC VOLTMETER , Will measure 0.C. down 1o batteries Permits use everywhere ® New advanced
1:5 valts fuil scale with minimum circuit '°ad'|“g\ pemade ampiifier circuit assures amazingly low b?}!erv
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g Sl b o IO [ S FEREnee i of st
i ratory acc . 59, ull sca n L E
;e‘:'; gg::ésrt:'r‘;viaue% for gll balancing measurements ::sy,fo_,ef;’,,o“_s“.g meter & No heat operation assures
such as discriminatar, ratio detector atignment ang rigid stability ang accuracy e immune to power [ine
hi-fi amplifier balancing. fluctuations ® amplifier rec:-hsr curfcuuluwulhl vr_enquen‘-.;y
tompensated attenator — 3 fea ure found only in ¢os y
AC VOLTMETER i Jrue PEak-(o-'Pe::( _m:jzsdul::‘eg- laboratary instruments Meter ;nm;l:te'lty l;'sol@lceg_(;
ments as low as 3 volts o any wave form in ! practically burn-out proof e jan “erafted circui
TV sync, deflection voltages, video Rulses, distortion eliminates the service ‘headaches ot printed circuitry o

in hi-fi amplifiers, AGC ang tolor TV gating puises . . 1% resistors used for Permanent accuracy o Separate

ELECTRONIC OHMETER .
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FAST-CHECK TUBE TESTER

Simply set two controls . . . insert tube . . . and press guality button to test
any of over 700 type types completely, accurately . . | IN JysT SECONDS!

Over 20,000 servicemen are now using the FAST.CHECK in their every day work and are cutting
. eliminating unprofitable call-backs ang increasing their dollar earnings

. at no risk why so many servicemen
chose the FAST-CHECK above all gther tube testers,
PICTURETUBETESTADAPTER
‘ INCLUDED wiTH FAST-CHECK R_ANGE OF OPERATION
Enables 1 heck all #» Checks Quality of oyer 700 tubes types, employing the time
nables you to check a proven dynamie tathode emission tegt, This covers more than
picture tubes {including 39% of aii tubes in use today, including the newest series-string
the new short-neck 130 TV tubes, auto 12 plate-volt tubes. 0zas, magic eye tubes, p.
degree type) for cathode reguiators, special purpose hi-fi tubes ang even foreign tubes.
emission, shorts ang Itie B g'll:ec'l((s ;or m!er-eretment shorts angd leakage,
~/ eXpectancy. . alsg (o rejy. = Enecks for gas content,
venate weak picture tubes. # Checks for Me-expeclancy.
_ SPECIFICATIONS
® No tlme.cunsuming multiple switching . , | only two settings are required instead of banks of Switches
on conventional testers o No_av)noying roll chart checking .

| - - tube chart listing gver 700 tube types is
located Inside cover, New listings are added without Costly roll chart feplacement o Checks each sec.

® 41 phosphor bronze beryliiym tube socketg EVEr need replace t o 7.pi d 9.
SIZE: w145y~ ] B Y n 1 rep ment Rin and 9.pin Straighteners
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dicaily at no cost.
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'sw:‘;f)l :rt:lin Iln[)c:iays. Balance $5 monthly for 5 yr;uzn;nsso. |
‘ | | o leatly
prices are made Model TT-2 Transistor Tgstle:we AT RDE Aol .
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These new Utah speakers were inspired by the
abulous new Boeing 707 Jet Airliner, now
%ﬂeaking coastto coastin just 4} hours! Utah
'E{neakers. too, pack more power per pound,

B : 2 ture Jet Airliner slim-line design to meet
nodern demands for more compact Stereo

-1d High Fidelity applications.

v,

S IR

POU

in the
ALL-NEW "

l‘i

UTAR

dual-diameter
speakers

+ » . Never before such concentrated power! The
secret is in Utah’s brand new dual-diameter
magnetic circuitry and dynamic Uni-coils.
By ingeniously combining two magnetic
material structures into one, Utah has pro-
duced the greatest power per pound in a
loud-speaker since the advent of Alnico V.
See the all new Utah speakers now — 8" full
range model DS8LA and 12" full range model
D12LA—they’re as “hot” as a Jet Airliner!

5@@@[@@57&

Utah Radio & Electronic Corp.,Huntington, Ind,
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Transatlantic TV via Phone Cable

News film taken in London shown to U.S. viewers just
a little over 2 hours later in experimental telecast.

HE ERA of transatlantic television

newscasting was opened recently
with a special program on the NBC-TV
network showing news films of Great
Britain’s royal family a little more
than two hours after it was taken at
London Airport. About two minutes
of film, including scenes of the Queen
departing for her Canadian tour. were
transmitted on the transatlantic tele-
phone cable and telecast on the special
experimental program. For U. S, view-
ers the program originated in the
Montreal studios of the Canadian
Broadcasting Corp. and was fed to the
NBC-TV network at Buffalo.

In watching the telecast. we \vere
reminded of the qualitv of some of
the early movies that are bheing tele-
vised. Motion was slightly jerky. and
some of the pictures were a little
streaky and ocassionally marred by

Atlantic. The speed of transmission of
each film frame is about 75 times
faster than previous methods of send-
ing still pictures by facsimile trans-
mission. It is interesting to note that
for east-to-west transmissions it will
be possible to broadecast an item a1 a
time which is earlier by the clock than
the time at which the actual event
occurred.

The process emplovs a slow-speed
flving-spot film scanner. the video sig-
nal from which is used to modulate a
carrier for transmission over the cable.
Vestigial sideband transmission is used
with a special form of negative-going
amplitude modulation. The carrier fre.
quency is 5 ke., and substantially the
wlhole of the lower sideband is trans-
mitted. At the receiving end the sig-
nals are demodulated and used to op-

Oft-the-air photos taken from TV monitors in New York show Queen Mother and Prin-
cess Margaret seeing Queen Elizabeth and Prince Philip off at the London Airport.

quick black-outs. \When it was con-
sidered. however. that a good deal of
the video information was able to be
compressed into the narrow confines
of a telephone cable (which would only
handle video signals up to 4500 cps),
the feat represented a remarkable
technical achievement. Entire credit
for devising the system must go to
the BBC’s Engineering Division. The
British General Post Oflice. the Ca-
nudian Querseas Telecommunications
Corp., and the American Telephone
and Telegraph Co. cooperated in put-
ting the transatlantic cable circuils at
the disposal of the BRC for the expei-
iments.

The new system makes it possible to
fransmit facsimiles of newsreel se-
quences I much less time than it
would take to fly them across the

erate slow-speed film telerecording
equipment. To squeeze as much of the
video signal into the 4500-cps band-
width of the telephone cable it was
necessary to: (1) restrict the horizontal
definition to that corresponding to a
bandwidth of 1.73 me. in the original
405-line television system: (2) reduce
the number of scanning lines to 200:
and (3) scan at the transmitting end
every other film frame with each
frame-scan reproduced on two adja
cent film frames at the receiving end.
These measures reduced the required
bandwidth to 450 ke, In order to re-
duce this by a factor of 100 (to the
4500 cps required) it was necessary
to slow down the film as it was being
scanned by 100 times. Hence. a half
minute news item takes about 30
minutes to transmit. iy

Basic block diagram of the system that was employed in the experimental telecast.

AN SKC. CARRIER
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= 8 overlapping ranges.

...Build the Best

Portable.. Tl 1k

o

6-TRANSISTOR RADIO RA-6

Kit $29.95 Wired $49.95
NCLY s F T.. L 5 Y BATIERY

Easy creative fun to build . . . a lifetime of
big-set entertainment wherever you go . . .
designed so that even the novice can build it
& obtain a handsome professional assembly
& outstanding performance. American-made
modern super-heterodyne all-transistor cir-
cuitry, plus finest quality parts throughout,
assure you of highest durability & stability.
o high sensitivity & selectivity « big.set
volume & tone quality with 4” x 6” PM speaker
& 250 mw push-pull audio scutput stage
built-in Ferrite rod antenna for good reception
in any Jocation « pre-aligned RF & IF trans-
formers « planetary vernier tuning (7:1 reduc-
tion) for easy station selection & tuning
high-impedance earphone jack for private
listening; eliminates drain of output stage
when using earphone .« attractive tan leath-
erette case, retractable handle « compact:
8Y2” w, 4V2” h, 2V2” d. Only 3 Ibs.

Build the BEST BUYS in
“HAM* gear... ;

— D.184.778

90-WATT CW TRANSMITTER" 720

Kit $79.95 Wired $119.95

“Ideal for veteran or novice'" ELECTRONIC
KITS GUIDE. “Top guality' POPULAR ELEC-
TRONICS. “Well designed' - ELECTRONICS
WORLD. 80 thru 10 meters with one-knob band-
switching. Full “clean’” S90W input, 65W ex:
ternal plate mod. Matches [cads 50 to 1000
ohms. May be used as basic exciter unit. TvVI
shielded. Tubes: 6146, 6CLG, 2-6AQ5, GZ34.
Attractive ''living room' low-silhouette design.
w. 57 h 97 d.

UNIVERSAL
MODULATOR-
DRIVER #1730 §
Kit $49.95 |" ’
Wired $79.95 § =
Cover E-5 $4.50

Delivers S0W undistorted audio.

Modulates
transmitters having r.f. inputs up to 100W.
Output transformer matches 500-10,000 ohms.
Low-level speech clipping & filtering. Inputs
for xtal or dynamic mikes, rhone patch, etc.
7 tubes. 6” h, 14”7 w, 87 d

L.
I3
GI_?ID DiP METER & ~ -
Kit $29.95 L :
Wired $49.95 #710 {3
Includes complete set of coils for /\
full band coverage. 400 kc-—230 mc in

50C uva meter.
Plug-in coils are pre-wound, pre-calibrated to
0.5% accuracy. Transftormer-operated power
supply. 2V h, 2%,” w, 67a" |,
Compare—judge for yourself—at your neigzh-
borhood EICO distributor. For free catalog
on 65 models of EICO test instruments. hi-h

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

3 ELECTROMIC INSTRUMENT CO., Inc
300 N. Bhd, L. EC 1 WY

© 1959
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HERE! THE ULTIMATE IN
ELECTRONICS COMMUNICATION

NEW
onunaliie
ED-27 (27 MC)

Finest Class “D"” Citizens
Band 2-Way Radio

price 179 50 each

FEATURES
HIGHLY SELECTIVE RECEIVER. EXTREMELY CLEAR TRANSMISSION

NEEDS ND OPERATOR'S LICENSE. TRANSISTORIZED UNIVERSAL POWER
PATENTED, EXCLUSIVE *Silent-Aire” SUPPLY.

SQUELCH — Varies and controls the sensi- AMAZING NEW SENSITIVITY — (1/10 of a

;Il\llgly:'ESSFlll.LY IN USE IN CARS, HOMES microvolt!) Makes possible clear reception.

AND BOATS. TEN TUBES.

New Perfected
WIRELESS
INTERCOM

VoA TROWN

MODEL CC-60

price 54 75 each
FEATURES

PATENTED NEW SQUELCH means Vocatrons NEW SIMPLICITY OF OPERATION.

are quiet until spoken through. } ..
NEW COMPACTNESS: 3"x8"x6". JUST PLUG IN: No wiring necessary.

FOR USE IN HOME, OFFICE OR Sop.  COMPLETELY PORTABLE.
Transmits voice or music. NEW SMART APPEARANCE.

BOTH PRODUCTS READY for IMMEDIATE DELIVERY!

COMPANY OF AMERICA, INC. « 0ld Sayhrook, Conn.

SIIPER POWERED SINGLE GHANNEL AMPI.IFIER
Minimum 20V—25 Watts on All Channels

This all new super powered unit has the highest output of any
TV channel amplifier with sufficient oower to cover large
communities with ample signal voltage and deliver a strong
signal thru 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 rsed.

s C, C. 5. Service e 26 db min. gain ® 5-8 mcs. band width MODEL SPA
& Channels 2-13 as specified ® Requires only 1 V input

e Co-axial input and output connectors for 75 OHM Line

e Llinear class A operation ® Low Power Drain (1 Amp.} 5350

Write for details today

SEG Electronics ¢ 1778 Flatbush Ave., Brooklyn 10, New York
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The Rainbow Generator
(Continued from page 52)

adjacent “on-off” or ‘‘power” switch.

The addition of the new parts will
change the distributed capacity of the
rainbow c¢ircuit, thus causing a corre-
sponding change in the frequency of
the oscillator. It will therefore be nec-
cssary to recalibrate the “Rainbow
Control” after the change. This may
be done with a properly opeéerating
cotor TV recciver and an oscilloscope.
First an air signal is used to make cer-
tain that the receiver's horizontal-hold
control is correctly set. Then the an-
tenna is removed from the color set
and the output of the rainbow genera-
tor is connected to the receiver’'s an-
tenna terminals instead.

The front-panel “Rainbow Control”
is set to indicate one rainbow pattern,
without regard to the actual pattern
seen on the face of the CRT, which is
not likely to correspond to this indi-
cation, The phase-modulation coil of
the generator is adjusted until a single
rainbow pattern, showing the correct
sequence of colors, is produced. This
sequence should be red, blue, and green
from left to right.

As a further check, the scope is con-
nected to the R-Y or other suitable test
point in the color receiver, to see
whether the signal waveform is the cor-
rect one for this circuit with the gen-
erator signal being fed in. The re-
ceiver's hue control is normally set at
the center of its range for this obser-
vation. As a final check, the “Rainbow
Contro!” may be turned to its zero set-
ting. The evidence of a zero-beat con-
dition should be seen on the scope.

Where rainbow generators lack the
luminance test signal mentioned ear-
lier, modification to incorporate this
feature is even easier than the proced-
ure for adding crystal control. A s.p.s.t.
slide switch is the only item needed. A
6.3-volt a.c. signal is taken from the
hot side of the filament transformer
and injected at the grid of the modu-
lator tube, as shown in Fig. 3. The
new “Luminance-Chroma” switch may
be mounted on the front panel of the
instrument, as shown in Fig. 1. (30—

A quick and easy method of filing those
ELECTRONICS WORLD articles you want to
save has been suggested by M. C. Ander-
son of Arlington. Va. Use spring-back note-
book covers like that shown in the photo.
No punching of holes—no fuss. Just clip the
pages. spring the covers apart. and insert.
It is just as easy to add to or change
the file. Try it for your reference shelf.

ELECTRONICS WORLD
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ownership of a P HOTOFACT strvice DATA LIBRARY
SPELLS SUCCESS FOR SERVICE TECHNICIANS

.Irhe ﬂ
mne say
us ed
zf:::,u S more r::r: e
rary l.rf € cost of the
+ To do Withoys

ce Woy'd be

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

ARIZONA
"I would not take anything for
my valuable ¢ollection of Sams
PHOTOFACT."”
—Charles S. Cook,
Winslow, Arizana

IDAHO
"My PHOTOFACT library is an
Indispensable source of service
Information on the...TV sets
serviced In our shop. Without
this Intormation, the time re-
quired to complete many repair
Jobs would be prohibitive.'’
—Richard Huntley,
Cralgmont, Idaho

WISCONSIN
“With the PHOTOFACT file to
back us, we have complete con-
fidence that we can handle any
service problem brought to the
shop."
—Howard R. Olds,
Darlington, Wis.
TEXAS
"l don’t see how anyone can run
a shop without a set of PHOTO-
FACT. | would be lost without
mine. They are a must on any
bench job. You can do a faster
job with the information In
PHOTOFACT.”
=T, A. Hopkins,
Quanah, Texas

OHIO
“PHOTOFACT speeds up my
service on repalrs and the flle
cabinets help dress up the
shop.”

—Ed Rahm, Toledo, Ohio

SOUTH CAROLINA
*(With PHOTOFACT) | have a
lot less time on the bench and |
can do a more complete repair
job on a customer's set and
have less come-backs because
of a perfect repair job."
—Glen Stewart,
Pickens, S. Car.

MASSACHUSETTS
“PHOTOFACT has been one of
the mainstays in my service
business. The PHOTOFACT
library tas cut my service time
well In haf and has more than
paid for Itsel already. In the
best words—PHOTOFACT
kept my new buslness in the
black."”
—Benjamin L. Hall,
Edgarlon, Mass.

PENNSYLVANIA
“They era just great. Cuts serv-
ice time "0 a minimum.”
—Virgll Franceschinl,
Barnesboro, Pa.

NEW EASY-BUY PLAN! 1t's the money-saving way to

build youf complete profit-making PHOTOFACT Library!
NO INTEREST—NO CARRYING CHARGE—AS LITTLE AS $10 DOWN HOWARD W. SAMS & €O., INC.

FREE? Valuable steel file cabinets for PHOTOFACT ARINTEL S S ) PSR N M

Mmonthly subscribers and Library purchasers.

Yolvable booklet REE I
shows you how e
PHOTOFACT boosts
your profit-copodity

Send for it!

[C] Send me Free booklet *Your Guide To Maximum Profits"
[CJ 'm a Service Technician: [_] full-time; [} part-time

My Distributor is:
Shop Name
Attn.
Address

2012 State
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ow far can you go in electronics
without a degree?

A few years ago, Lincoln E. Kitchin had no
formal degree and knew nothing about electronic
computers.

He still doesn’t have a degree, yet today, he is
a Field Engineer on one of America’s biggest
electronics projects. He helps maintain one of
the largest computers in the world. He's doing
work ordinarily done by engineers—an oppor-
tunity usually denied to men without a degree.
This is a story of unusual significance to every
technician who feels himself handicapped by lack
of a formal degree.

ar
- I‘E

Toking motes in IBM Field Enginesring dass

Interviewed by IBM

A month later, Link Kitchin sat across the desk from an
IBM interviewer. “Frankly,”” he confesses,"I was scared
at the thought of this interview. I didn’t know the differ-
ence between an analog and a digital computer. I didn’t
expect to get the job.”

The interviewer put him quickly at his ease. A check of
his background revealed his Service training—28 weeks
of Class ““A’" aviation electronics plus Class “C" school-
ing in LORAN. RADAR and SONAR. He took a test
which indicated excellent aptitude for computer work.
Then he learned how IBM would train him in electronics
—for 20 weeks at full salary —to become a Field Engineer
on the SAGE program. He learned about SAGE, part of
our nation’s radar defense net, which is built around giant
IBM computers. He heard about IBM'’s excellent com-
pany benefits, especially interesting to Link Kitchin who
had a wife and child. By the time the interview was over,
he had decided that IBM and the SAGE program were
what he was looking for. He decided then and there that
he wanted to come with IBM.,,

Receives 20 weeks' training

Link Kitchin reported to Kingston, N. Y., for training. In
the IBM “‘school,”” he studéeed basic computer circuits,
computer logic and programming, card punch machines

107

It all started back at the Base,” Link Kitchin
recalls, ‘‘about two years ago. We were having
lunch. One of my fellow Aircrewmen described an
interview he had just had—with IBM.

“1t sounded good to me—particularly the field
engineering aspects. I wasn’t anxious to start my
civilian electronics career stuck in a corner of
some plant. Here was a chance to work in the
field—with all the advantages of a permanent
location. I made a note to add IBM to the com-
panies I was considering for civilian work.”

—all part of the twenty week course 2 Computer Units
Field Engineer takes. “The instruction was excellent,”” he
recalls. “Our teachers, experienced field men, often made
points not in the textbook.” Formal classroom lectures
accounted for half his time, the other half being spent in
the laboratories, where he worked on actual computer
equipment for SAGE. During his training period, he
received a living allowance in addition to his salary and
overtime pay

Assigned to site in home state

His twenty weeks’ training completed, he was assigned to
the SAGE site at Topsham, Maine. “IBM makes every’
effort to assign you to a location of your choice wherever
possible,” Link Kitchin, who is a native State-o’-Mainer,
points out.

At Topsham, he has completed the installation phase’
of the computer. Now his work consists of preventive
maintenance and “keeping the customer happy’’ —the
customer, in this case, being the Air Force personnel
who man and operate the computer. “Installing this giant
computer was a significant engineering feat. First we ran
2,509 cables from 4 to 300 feet long. Then we bolted the
computer sections together and hooked up the cables.
Next came the testing phase in anticipation of Air Force,
acceptance tests.

ELECTRONICS WORLD
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A problem in pluggable units

“I'm in the Display Group which has responsibility for
over one hundred display consoles,” Link Kitchin eon-
tinues. ““Each of these has a 19-inch and a 5-inch cathode
ray tube (similar to a TV tube) plus associated eircuits.
The knowledge of complex eircuitry which we learned in
the IBMI school is essential for this work. We also main-
tain our own test equipment—oscilloscopes, meters, signal
generators and specially designed pluggable unit test
equipment.”

What does the future hold?

Link Kitchin looks forward to a rewarding career as &
Computer Units Field Engineer. Promotion-wise, he
could become, with further training, a Computer Systems
Field Engineer, a Group Supervisor or Group Manager.
Most important, however, he believes, is the excellent
electronics background he’s acquiring for the years ahead.
‘I’ve had a new engineering dimension added to my career
—thanks to IBM’s willingness to spend time and money
training technicians to assume engineering responsibilities.”

A career for you with IBM?

Since Link Kitchin joined IBM and the SAGE program,
opportunities are more promising than ever. IBM will
invest thousznds of dollars in the right men to insure the
success of the SAGE program.,

September, 1959

‘Working an manual input board of SAGE computer

Recording doto on moain core memory unit

If you have a minimum of 3 years’ technical schooling—
or equivalent experience—you may be eligible for ad-
vanced training for 20 weeks as a Computer Units Field
Engineer. While training, you receive full salary and over-
time pay plus living allowance before assignment to a
permanent location.

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

Mr. N. H. Heyer, Room 6501
Federal Systems Division
IBM Corp., Kingston, N. Y.

WRITE TODAY TO:

You will receive a prompt reply. Personal interviews
arranged in all areas of the U. S.

®
INTERNATIONAL BUSINESS MACHINES CORPORATION
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Goodbye 1o trial-and-error
methods. Every cireuit cal-
culation you need can now
be done accurately with

THE ALGEBRA
OF ELECTRONICS

OU'LL BE AMAZED

at how easy it is to
fizure resistances, load
inductances, impedances,
ete. for ANY part of ANY
electronie cireuit. With
this new book. THE AL-
GEBRRA OF ELECTRON-
ICS, you will quickly gain a knowledge of
the tools, techniques and shortcuts needed.

Three Great Books in One!

First, it's a texthook. All practical mathe-
matical techniques explained clearly step-by-
step: easy to follow by those with no more
math training than high-school algebra and
simple differential calculus.

Second, it's a hand-
book. Graphs and tables
Answer common electron-
ic problems for those not
wishing to work out com-

127

plex derivations them- TOPICS
selves. 340 Pages
Third, it's a review. 252 Iustrations
Every equation is dis- Nonlinear
cussed. along with its Resistance

practical on-the-job ap-
plications. 100 problems
are shown with methods
and answers provided.
THE ALGEBRA OF
ELECTRONICS was writ-
ten by Chester H, Page.
Consultant to the Direc-

Network TopoloRY
Mesh Currents
Kirchoff's Law
Voitage Variables
Triangularization

Simultancoua
Equations

Kramer's Rule
Thevenin's

tor of the National Bureau L
of Standards. Dr. Page Whentrtone
discusses hasic laws and Conlugacy
fundamental principles, Black Box
practical methods of Variables
solving simultaneous Image Impedances

equations. He develops
elementary Fourier wave-
form analysis, shows ef-
fects of frequency selec-
tivity, modulation, and
analyzes tubes. transis-
tors and power supplies.

Attenuatora
Capacitance
Dielectries
Sinusoldal
Voltage
Energy Siorafe

Series-Tuned
Cireuits

Series Resonance
Try It FREE Complex Phasors
for 10 Days Mutual
5 nductance
Whether you're a re- Transformers

pairman, technician, or
engineer. you'll find THE
ALGEBRA OF ELEC-

Critical Coupling
F=-M IMseriminator

THONICS hoth profitable g
and interesting. Send Hygerbolle
coupon for a FREE 10- unctions
DAY EXAMINATION. No Diodea
obligation — unless you Amplifiers

want to keep the hook.

Mail coupon today to

D. Van Nestrand Co., Ine.

Dept. 379, Princeton, N, J
Estabiished 1848

Transistora

Thermal Nolse

Demodulation
—many more

ELECTRONICS.

return it within 10

SAVE!

D. VAN NOSTRAND COMPANY, INC.,
Dept. 379, PRINCETON, N. J.
{In Canada: 25 Hollinger Rd., Toronto 16}

Send—for {ree examinadtion—THE ALGEBRA OF
If I dom't feel
troni¢ calculations clearer. easier. and faster, I may
days: owe nothing, Otherwise,
will pay $2. down, plus small delivery cost,
and $3 per month for 2 months

it can make elec-

Encloge $B.73% WITH coupon and we
I glll pay ALL shipping co

sLs.
ame ten day monev-back privilege.

R S U U SR
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Rechargeable Flashlight Battery

Nickel-cadmium cartridge with built-in recharger

replaces conventional complement of two ""D" cells.

PRACTICAL. extra-long-life, nickel-
cadmium batteries that are physi-
cally and electrically interchangeable
with conventional dry cells of the type
used in flashlights, toys. and other con-
sumer products are now on the market,
The Sonotone Corp. of Elmsford, N. Y,
offers a complete range of small,
sealed, sintered-plate units, including
those to replace all standard dry-cell
types and sizes. Of particular note is
the power cartridge (Fig. 1) for stand-
ard flashlights, exactly the size of two
“p” cells in series, listing for $7.95.
A built-in recharger, permitting inser-
tion in any a.c. outlet for renewal, uses
a miniature stepdown transformer and
rectifier.

Each nickel-cadmium cell provides
1.25 volts, with batteries available in
standard ratings up to 32 volts. The
rugged, shockproof construction (Fig.
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Fig. 1. (Above) The
flashlight cartridge
is exactly the size
of two “D” cells in
series, with its cap
in place. Screwing
off the cap exposes
a plug that may be
inserted in any a.c.
wall outlet to acti-
vate the recharger.

Fig. 2. (Right) The
cutaway diagram
highlights the inter-
nal construction of a
typical rechargeable
nickel-cadmium cell. l

WELLED
HEOATIVE Thll
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2) is similar to that used in military
nickel-cadmium units.

The two special cells used in the
flashlight cartridge resemble the reg-
ularly available “% C" units, but have
somewhat greater size and capacity.
The discharge curve for the “% C” in
Fig. 3 approximates the useful life
(nominally, one hour) of a single
charge with a standard flashlight bulb.

Y W RS T NS N M B

[} i} 20 30 4“0 0 €0
TIME IN MINUTES

Fig. 3. Discharge curve for "% C* cell.

Note the relatively constant output
voltage up to the cut-off point.

The built-in charger meets the
requirement of a constant-current
source below 1.5 volts per cell, Within
these limits, cells may be recharged
safely for thousands of cycles even
from the completely discharged state
or when left in the charge circuit in-
definitely. Recommended renewal pe-
riod for the flashlight cartridge is 16
hours.

The nickel-cadmium cells will with-
stand vacuum, pressure, and tempera-
ture extremes (—40 to +160°F) and
continue to operate. An emergency
flashlight kept in the car could be re-
lied upon in abnormally low winter
temperatures.

FELOR SFRAL

ELECTRONICS WORLD
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Industrial Telemetry
(Continued from page 47)

or transmitted by microwave trans-
mitters and receivers, operates as fol-
lows:

Low-frequency (audio) oscillators.
called tone generators. are used. These
generators are switched on and off by
the transmitters that are monitoring
the units to be read. At the receiving
end of the transmission line, bandpass
filtrrs are used to separate each tone
frequency and apply each to its own
tone receiver. The receivers are units
tuned to the various oscillator fre-
quencies. When the correct signal is
passed through the bandpass filter and
applied to its own tone receiver, it
causes a relay to be tripped. The con-
tacts of the relay may be wired either
to open or to close, permitting any type
of operation.

A hasic, single system for monitoring
two units simultaneously is shown in
Fig. 6. The outputs of two transmit-
ters are applied to two tone generators,
each developing its own audio fre-
quency. These are mixed together and
sent along a single transmission line
to the central station. At the latter
point, the two frequencies are sepa-
rated by bandpass filters and applied
to individual tone receivers. The relays
operated by the tone receivers will, in
turn, operate the indicating receivers.

The same system may be used with
radio transmission by including a mi-
crowave transmitter and receiver, as
shown in Fig. 8. In terrain where foul
weather may make the use of exposed
transmission lines hazardous, unat-
tended microwave-operated systems
are often used.

Quite often the units to be measured
arc at widely separated distances. Nev-
ertheless, monitoring three units at
different locations may still be accom-
plished with a single transmission line.
The only precaution necessary is use
of the lowest-frequency tone generator
at the unit farthest from the central
receiving location, as in Fig. 7. This is
done because the higher frequencies
will have a larger signal loss over long
transmission-line lengths. They are
therefore placed closest to the central
reeeiving location to avoid such losses.

30—

Fig. 8. Instead of a direct wire, micro-
wave transmission is sometimes used.

MICROWAE
GENERATON TRANSMITTER
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A QUARTER-CENTURY OF PRECISTON KNOW-HOW IS YOURS IN

PlA|C|O

QUALITY ELECTRONIC

EQUIPMENT

IN KIT FORM

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
electronie instrument kit
design and kit assembly
instruction.

B Avciloble ond on disploy ot

leading electronic ports distributors.

B Write for lotest, complete catolog.

(PJAICO)

‘Electronics Co, Inc.,

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

Export: 458 B'way, N .Y. 13, U.SA,,
Canada: Atlas Radio Corp., Toronto 19.
A DIVISION OF

PRECISIONAPPARATUS CO., IN

C.

MODEL B-10
Battery Eliminator Kit

* less than 0.3% ripple output
+ no external filters required
Kit Net Price: ..
Factory Wired:

MODEL S-55
Wideband 5~ Oscilloscope

= response DC to 5 Mc

* push-pull V and H amplifiers
Kit Net Price
Factory wired

S

MODEL C-20
Res-Cap-Ratio Bridge Kit
s 10 mmfd to 2000 mfd

* 15 ohm to 200 megs
Kit Net Price: ................
Factory Wired: ...

$20.95
$31.50

MODEL T-60

Tube Checker Kit

e full free-point lever
selector system

= built-in roll chart

Kit Net Price: .........

Factory Wired: ........

MODEL G-30

RF Signal Generator Kit

= 160 Kc 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 Diode
Tester Kit

s tests tcbo, gain, leakage, etc.
* tests both p-n-p andn-p-ntypes
Kit Net Price: .
Factory Wired: .

MODEL M-40

High Sensitivity V-0-M Kit
= 20,000 ohms/volt DC

+ 10,000 ohms/voit AC
Kit Net Price:
Factory wired

MDDEL V.70

Vacuum Tube Voltmeter Kit
* wide-range

* peak-to-peak

Kit Net Price:
Factory Wired

MDDEL S-50

5” Cathode Ray Oscilloscope Kit

* push-pull vertical and
horizontal amplitiers

Kit Net Price: ..

Factory Wired: ..

MDDEL Z-80
RF-AF Signal Tracer Kit

* high gain RF and AF amplifier
* visuzl and audible indicator
Kit Net Price: . ...$29.50
Factory Wired: .

MDDEL SA-40
40-Watt Stereo Preamop-amplifier
= silicon diode,

tow impedance power supply
= 14 controls for

optimum flexibility
Kit Net Price: ...

79.95
Factory Wired: . $129.95

COMING COON!

MODEL ST-45
AM/FM Stereo Tuner Kit
Matching companion
for the SA-40

PlAlClo
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otz S igually . thev'd cont su“a‘" 33 95 (Continued from puge 95)
Get BOTH ot Columbaa for only
12 Ft. Colled Extenrion Cord For Al l\(‘ ...... 98¢
12 V. EICOR DYNAMOTOR . . i
Output 400 VIIC! 180 MA. Canlinuous guiy, 55 50 1 sound take-off coil. This coil then has
BITTIE WOV T Eol oMy T saies to bhe re-aligned
If removal of the vertical saw-tooth
CITIZENS' BAND, ETC. 70- 100 e ‘-"\(‘“",.T!“?!‘ET‘.".I.".‘..W. | i i
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giy, elinal. Syl $14.95 SR WE apmes doo M 1 station signal is so strong that it over-
- M v
loads one of the i.f. or other stages
COLUMBIA SLASHES PRICE— " U
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Soarl o 3RES a3on” NLY 3 this defect at once since the symptom
APR-1 TUNING UNITS will then be reduced or eliminatcd.
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Properly operating fluorescent fix-
tures and neon signs should not inter-
fere with TV reception. but it fre-

ups (v of ,. v I! -l

ELECTRONICS
2251 W. WASHINGTON BLVD.

= LOS ANGELES 18, CALIF. quently happens that internal arcing in
these devices generates a modulated
TARZIAN Offers 48-Hour, lj GURPLUS BUY'S IS 1
r.f. signal that may enter the set.
Direct Factory Service | ‘ B | Interference filters for almost all fre-
on Tuner Renairs I"’” e R R o] "::Jr“'.’ﬁ’.z "‘:._r"::y'\‘f'nii quency bands are available commer-
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[ IRt <t Lo et The work [ A N
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repairable: g ALTENNA, BASE our Mownl b i 52 B | lines cause unavoidable 60-cycle inter-
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COMING IN OCTOBER §°'°

ELECTRONICS WORLD: x

special KI-Fl
ereo Issue!

Don’t miss such important Stereo features as:

THE STEREQ ILLUSION — Fascinating analysis of the
psychological factors responsible for producing
stereo effect. Discusses sound localization...bin-
aural hearing...characteristics of sounds nzeded to
produce sterco.

TOP DISCS IN STEREQ — Complete directory of best
stereo quality available on records — preparad by an
expert audio engincer. Straight from the shoulder
opinions on recording excellence of classical, light
classical, pop, and jazz discs.

HI-FI AMPLIFIER RATINGS —The story behind terms

used in rating audio amplitiers. Learn the real
meaning and importance behind such phrases as

S

“steady-state” . .. “average . “Music Waveform
power output” ... “peak power output™ ... “Band

width power output.”

STEREQ DISCS TODAY — Just how far has the modern
stereo record come? An authority in the ficld gives
you his ¢xpert opinions.

STEREQO CARTRIDGE CHART — Full page chart shows
you complete specifications on all sterco cartridges
now on the market,

PLUS — Articles of interest for the service technician
...amateur...special features on test equipment...
electronic construction...and much, much more!

Next month’s ELECTRONICS WORLD is typical of
the coverage you’ll enjoy month after month in the
world’s most authoritative electronics magazine.
Be sure of getting your copy every month hy sub-
scribing now. The newsstand price of El LCTRONICS
WORLD is now 50¢ . . . but subscription rates will
remain the same for the time being. However, they
will be increased soon to meet rising publishing
costs. So act now to take advantage of the present
low rates. Subscribe today!

Next month ELECTRONICS WORLD brings you one of the
most complete rundowns on High Fidelity Stereo in its
history. Covering discs, tapes, amplifiers, cartridges, and
servicing, October ELECTRONICS WoORLD will give you an

ELECTRONICS WORLD
authoritative answer to virtually any question you may have

434 S. Wabash Avenue, Chicago, lllinois
on Stereo.
September, 1939 107

SUBSCRIPTION RATES

one year *4  two years 7  three years 510

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

*

*

*

SUPERIOR'S NEW

MODEL TW-11 STAN DARD

TUBE TER

Tests all tubes, including 4, 5, 6, 7, Octal, Lock-tn, Hearing Aid, Thyratron, Mintatures,
Sub-miniatures, Novals, Sub-minars, Proximity fuse types, etec.

Uses the new self-cleaning Lever Action Switches for individual element testing. Because
all elements are numbered according to pin-number in the RMA base numbering system,
the user can instantly identify which element is under test. Tubes having tapped fllaments
and tubes with filaments terminating in more than one pin are truly tested with the
Model TW-11 as any of the pins may be placed in the neutral position when necessary.

The Model TW-11 does not use any combination type sockets. Instead individual sockets
are used for each type of tube. Thus it is impossible to damage a tube by inserting it tn
the wrong socket.

Free-moving built-in roll chart provides complete data for all tubes.
printed In large easy-to-read type.

% NOISE TEST: Phono-jack on front panel for plugging
amplifier will detect microphonic tubes or noise due to
ternal connections.

PROFESSIONAL

All tube listings

in either phones or external
faulty elements and loose in-

Model TW-11—TUBE TESTER . . . Total
Price $47.50~—Terms: $11.50 cfter 10 doy
trial, then $6.00 per month for é months
it satisfactory. Otherwise return, no ex-
planation necessaryl

EXTRAORDINARY FEATURE—SEPARATE SCALE FOR LOW-CURRENT TUBES.

Previously, on emission-type tube testers, It has
The Modef TW-11 operates on 105-130 Volt 40 Cycles A.C. Comes housed in a
beautiful hand-rubbed oak cabinet complete with portable caver.

been standard practice to use one scale for all tubes. As a result,
$4 NET
SUPERIOR'S NEW MODEL 83

the calibration for low-current types has been restricted to a small
portion of the scale. The extra scale used here greatly simplifies
testing of low-current types.
TESTS and REJUVENATES ALL PICTURE TUBES
ALL BLACK AND WHITE TUBES ALL COLOR TUBES
Frem 50 detr;e” to 110 degree types—from Test ili picture tubes—in the carton—out of

to 30” types. the carton—in the set!

® Model 83 is not simply & rehashed biack ® Model 83 will detect tubes which are apparently good
and white C.R.T. Tester with a color but require rejuvenation. Such tubes will provide a pic-
adapter added. Model 83 employs a new ture seemingly good but lacking In proper definition,

Model B3—C.R.T. Tube Tester
Total Price .
Terms: $8.50 ofter 10 day ftrial, then $6.00
monthly for 5 months if satisfactory. Other-
wise return, no explanation necessary

$38.50

improved circuit designed specifically to
test the older type black and white
tubes. the newer type black and white
tubes and ail color picture tubes.
Model 83 provides separate filament
operating voltages for the older 6.3
i¥pes and the newer 8.4 types.
Model 83 employs a 4 air-damped
meter with gquality and calibrated
scales.

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

contrast and focus. To test for such malfunction. you
simply press the rej. switch of Model 83. If the tube is
weakening, the meter reading will indicate the condition.
Rejuvenation of picture tubes is not simply a matter of
applying a high volitage to the filament. Such voltages
improperly applied can strip the cathode of the exide
conting essential for proper emission. The Model 83
applies a selective low voltage uniformly to assure in-
creased life with no danger of

cathode damage.

Mode! 83 comes housed in handsome 50
portable Saddle Stitched Texon case
~—complete with sockets for all black
snd white tubes and all color tubes. NET

nly

Model TV-50A—Genometer

Total Price $47.50

Terms: $11.50 ofter 10 doy ftrial, then $6.00
monthly for & months if satisfactory. Other
wise return, no explanotion necessary,

DOT PATTERN GENERATOR (FOR COLOR
TV): Although you will be able to usé most
of your regular standard equipment for serv-
icing Color TV, the one addition which is a
“must” 1s a Dot Pattern Generator. The Dot
Pattern projected on any color TV Receiver
tube by the Model TV-50A will enable you
to adjust for proper color convergence.

CROSS HATCH GENERATOR: The
Model TV-50A Genometer will pro-
ject a cross-hatch pattern on any
TV picture tube. The pattern will
consist of non-shifting. horizontal
and vertical lines interlaced to pro-
vide a stable cross-hatch effect.

»

GENOMETER

7 Signul Generators in One!

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

R. F.

The Model TV-50A Genometer
provides complete coverage for
AM. and F.M. alignment. Gen-

eratées

100 Kilocycles to 60 Megacycles
on fundamentals and from 60
Megacycles to 180 Megacycles on
powerful harmonics.

v Audio Frequency Generator
¥ Bar Generator

v Cross Hatch Generator
v Color Dot Pattern Generator

¥ Marker Generator
A versatile all-inclusive GENERATOR which provides ALL the outpuls for servicing:

A.M. Radio * F.M. Radio * Amplifiers * Black and White TV ¢ Color TV

SIGNAL GENERATOR:

Radio Frequencies from

signal.

TV-50A

wwwa americanradiohistorv. com

VARIABLE AUDIO FRE-
QUENCY
addition to a fixed 400 cycle
sine-wave audio.
TV-50A Genometer provides
a variable 300 cycle to 20,000
cyele peaked wave audio

MARKER GENERATOR:
includes all L
quently needed marker points.
following markers are provided:
Kc.. 2682.5 Kc.. 458 Kc.. 800 Kc.. 1000
Kc., 1400 Kc., 1600 Kc., 2000 Kc., 2500
Kc., 3579 Ke.. 4.5 Mc., 5 Mc,, 10.7 Mc,,
13579 Ke. is the color burst {requency)

BAR GENERATOR: The Model
TV-50A projects an actual Bar
Pattern on any TV Receiver
Screen. Pattern will consist of
4 to 16 horizontal bars or 7 te
20 vertical bars.

THE MODEL TV-50A
comes absolutely com-
plete with shielded leads
and operating instruce
tions.

TE

GENERATOR: In

the Model

The Model
the most {re-
The
189

EXAMINE BEFORE YOU BUY!
USE APPROVAL FORM ON NEXT PAGE

ELECTRONICS WORLD
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Superior's New MODEL 77

VACUUM TUBE VOLTMETER

WITH NEW 6" FULL-VIEW METER

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

v Model 77 completely wired and calibrated with all accessories (including even
portable carrying case) sells for only $42.50.

v Model 77 employs a sensitive six inch meter. Extra lorge meter scole enobles us
to print all calibrations in large eosy-to-reod type.
Model 77 uses new improved SICO printed circuitry.

Model 77 employs o 12AU7 as D.C. omplifier and two 9006's as peak-to-peak
voltage rectifiers to assure maximum stability.

L TR o
i e i3

: _’ "i‘_..._....o..‘._d-. :
W

reducing possibility of domage or value changes of delicate components.

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

Model 77 uses selected 1% zero temperature coefficient resistors os multipliers,
This assures unchanging accurate readings on all ranges.

AS A DC VOLTMETER: The Model 77 will measure ahy voltage up to
1500 volts with negligible loading. It is indispensable in receiver and Hi-Fi
Amplifier servicing and a must for Black and White and Color TV Receiver
servicing where circuit loading cannot be tolerated. A special feature per-
mits accurate zero center measurements necessary for the true alignment
of Foster-Seely (Armstrong) FM detectors. Ratio Detectors and the newer
Gated Beam Detectors.

J AS AN AC VOLTMETER: The old-fashioned laboratory AC V.T.V.M.
was cumbersome. erratic and reguired several dial manipulations
to arrive at a reading. The Model 77 when connected to a circuit
will quickly and simply measure its RMS value If sine wave. and
its peak-to-peak value If complex wave. Pedestal voltages that
determine the ‘"black* level in TV recelvers., sync. pulses and saw
teooth voltages are easily read with the Model 77.

v
v
v Model 77 uses o selenium-rectified power supply resulting in less heat and thus
v
v
v

AS AN ELECTRONIC OHMMETER: Because of its wide range of meas-

J urement in the resistance range (from 2 ochms to 1,000 megohms) the
Model 77 will be your most frequently used resistance meter. Leaky
capacitors which may not show up on other resistance meters, show
up glaringly when tested with the new model 77. Because of its sen-i-
tivity and low loading, intermittents are more easily found. isoclated
and repaired.

Model 77—Vacuum Tube Voltmeter
Total Price ..................$42.50
Terms: $12.50 after 10 day trial, then $5.00 monthly for

5 months if satisfactory. Otherwise return, no explanation
necessary.

SPECIFICATIONS
® DC VOLTS—0 to 3/15/75/150/300/750/1500 volts at 11 megohms input resistance.

) ® AC VOLTS {RMS)—0 to 3/15/75/150/300/750/1500 volts.
il he V.T.V. M. hos been the one instru ® AC VOLT3S {Peok to Peak)—=0 to 8/40/200 400/800/2000 valts.

Troditionally, t low -drain
ment used for voltage measurements e e * FLECTRONIC OHMMETER--0 ¢o 1000 ohms/10,000 ohms/100,00C ohms/1 megohm’
or wide frequency resaon : e of| new, gohms/1 gohms/1, goh
Model 77 N T Muding modern’ bolonced. push-pul ® DECIBELS —10 db fo +18 db, +10 db to +38 db, +30 db to ~58 db. All based
d-“g!opdme'n“ |:lc<:edl ?ir:uilry. an extra lorge meter on 0 db = 006 wotts {8mw) into a 500 ohm line {1.73v).
m:du':,gh:,“igr:;;rovemenls provides such meosurements ® ZERO CENTER METER—For discriminator olignment with full scole ronge of 0 to
ouicker, with o higher degree of occuracy and with 1.5/7.5/37.5/75/150/375/750 volts ot 11 megohms input resistonce.
better readability.

G i igible loading Model 77 comes complete with operating in-

11 measure DC with negligible P P 9
‘Ah(:e m"?’LFFg;&M WAVE; whether sine ‘"“":"ﬂ::ll:: structions, prohe and test leads. Use it on the
wave, 30ike ‘"°"_T|' 5:;::; :ﬁv;co"m?':hga cvcles to bench—use it on colls. A streamlined corrying
wovesﬁxl:ﬁ.“l'ci:; o':d will do so without odditionol cose, included at no extro charge, accommo-
:::;“o,;“gwycabh,. dates the tester. instruction book, probe and S —

feads. Operates on 110-120 volt 40 cycle. Only NET

SHIPPED ON APPROVAL
NV Y WITH ORDER — NO C.0.D

[
--——---—-------------------------------,

Try ony of the instruments ja
on this or the focing poge (] MOSS ELECTRONIC, INC. i
for 10 doys before you Dept. D-661, 3849 Tenth Ave., New York 34, N. Y.
buy. If lotel isfied ' Please send me the units checked on apbroval. 1f completely satisfied NaME et e e '
y- It completely sotisfie I will pay on the terms specified with no interest or finance charges
then send down payment ' added. Otherwise, 1 will return after a 10 day trial positively cancelling '
and poy bolonce os indi- all further obligations. Address .. ... i i e oh
coted on coupon. No inter- [ O Model 77_..... Total Price $42.50 [0 Model TW-11....Total Price $47.50 ]
. 3512 50 within 10 days. Balance $11.50 within 10 days. Balance
est_or Finance Charges $6.00 monthly for 5 months $6.00 monthly for 6 months . z S1at [ |
Addad! 1t not completely O Model TV-50A...Total Price $4750 {J Model B3. .. .. Total Price $38.50  City ..... ... .ol one...state........
sotished return unit f [ | $11.50 within 10 days. Balance $3.50 within 10 days. Balance $6.00 All prices net, F.O.B.. N.Y.C. [ ]
/ nit to us, $6.00 monthly for 6 months. monthly for 5 months
no explonoction necessory. L---------------------------------------J
September, 1959 109
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No. 62CG illustrated

Transverse Cutter

Bives pliers a "Feel' that

Plier

plastic coating .
Heads polished and buffed to @ “mirror finish',

All pliers available . . . See Your Distributor !

CUSHION GRIP/

handles have dipped

. » permanent, comfortable.

inspires Craftsmanship!

XCELITE, ncorroraTED

ORCHARD PARK , NEW YORK
Canada: Charles W. Pointon, Ltd., Torante

Luality Fand Teols

PREFERRED BY THE EXPERTS

CUT HOLES
IN 1-1/2
MINUTES

(OR LESS)

with Greenlee
Chassis Punches

Many sizes . . . quigkly make smooth,
accurate holes in metal, hard rubber, or
plastics . . . for sockets, plugs, controls,
mcters, panel lights, etc. Easy to usc,
simply turn with wrench. Write for
literature.

96 & 6

GREENLEE TOOL CO.
1782 Columbia Avenve GREE; LEE

Rocktord, I1linois

1o

IF YOU PRIZE IT...KRYLON-IZE IT!

Seal electronic parts completely
...mstantly...the ‘push button” way

R/ [T,

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.

e Prevents corona in high voltage section

o Keeps lead-in connections tight

o Prevents rusting and pitting of antenna

e Goes on in seconds—

DRIES IN MINUTES

Use Krylon Spray Paints (22 colors) for
quick, easy, professional touch-up jobs

IF YOU PRIZE IT...KRYLON-IZE IT!
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TRANSFORMER DESIGN NOTES

CBS Electronics has issued a new,
four-page bulletin which gives for-
mulas for designing transformers for
use in transistorized power supplies.

The bulletin can be obtained by writ-
ing to the firm's Advertising Service,
Parker Street, Newburyport, Mass. and
requesting Bulletin E-285.

The brochure offers a handy guide to
selecting the proper transistors, choos-
ing operating frequencies, and deter-
mining the values of biasing resistors.

NEW EIA STANDARDS

Electronic Industrics Association has
released four new recommended Stand-
ards and one addendum. They are:

RS-209-1, “Standards for Electron
Tubes" (addendum #1 to RS-209). For
information on obtaining this, contact
the EIA,

RS-218, “Metal Encased Fixed Paper
Dielectric Capacitors for DC Applica-
tions,” price $2.50.

RS-219, “Audio Facilities for Radio
Broadcasting Systems,”” price 70¢.

RS-220, “*Continuous Tone-Con-
trolled Squelch Systems,” price $1.20.

RS-21, “Polarization or Phasing of
Broadcast Microphones,” price 60¢.

These Standards are available from
the Association's Engineering Dept., 11
W. 42nd Street, New York 36, N. Y.

STORAGE BATTERY TIPS

Exide Automotive Division, The
Electric Storage Battery Co., P. O. Box
QD 6266, Cleveland 1, Ohtio, is offering
an interesting booklet entitled, “Facts
About Storage Batteries.” Free copies
are available from the company.

The 32-page brochure offers facts on
preventing corrosion, testing batterics.
installing, removing, and recharging
batteries, and storing batterics, among
other items. Also included is data on
“Your Car Battery—How to Get the
Most from It,” “Your Tractor Battery
—How to Get the Most from It,” and
“Your Boat Battery—How to Get the
Most from It.” as well as information
on battery chemistry and construction.

The booklet will be of great interest
to car, tractor, and hoat owners, teach-
crs, and those who buy, specify, or
work with storage batteries.

MOBILE COMMUNICATIONS RULES

Kaar Engineering Corporation, 2995
Middleficld Road, Palo Alto, Calif., is
offering a free interpretation of the
FCC Rules and Regulations affecting
mobile communications effective Sep-
tember, 1958.

In a three-fold brochure suitable for
loose-leaf binding. all frequencies avail-
able to Business Radio. Manufacturer's

ELECTRONICS WORLD
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While the
supply lasts...
get this brand new

STEREQ-MONOPHONIC

TEST RECORD

produced by the editors of
ELECTRONICS WORLD

...and enjoy top performance
from your hi-fi system!

Now we know what the Gold Rush must have been like! The past
month has brought an unprecedented landslide of orders for
this new, trouble-shooting test record from readers of
ELECTRONICS WORLD. We’'re still counting and filling them by
the thousands! But the supply is practically depleted. So unless
your order is already in the mail, we urge you to 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-
ance so that it won’t ruin my expen-
sive 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?

&~ Are _my speakers hooked up cor-
rectly? Are they phased properly,
and is the correct speaker connected
to the right stereo channel?

& Houw perfectly is my system
equalized?

V'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, vou
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-
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traordinary 2-way value vou get from
this special test record. First, it guides
vou in evaluating the quality of repro-
duction vour equipment now produces.
Second. it specifies the adjustments
necessary to get the best recorded sound
vou have ever heard! Add up the ad-
vantages! Check the special low price!
This is easily the best value of the vear
for evervone who owns a hi-fi system~
either monophonic or stereo!

Special to
our readers
for only...

Special Features of ELECTROMICS WORLD
7' Sterea-Manophonic Test Record

® Four bands for stereo checks only—
plus three bands for checking stereo
or menophonic squipment!

® ade of fep-quality virgin vinyl for
long wear!

o Specially-reinforced center resists
waar!

® Delivesed in special polyethylene en-
vitlope—dirst and dirt are sealed out!

o Fully guarantesd!

Don’t miss out—Order your Test Record for just $1 now!

This Sterec-Monophonic Test Record
has been produced as a service for
readers of Electronics World. You can
be sure.that it comes as close to perfee-
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
or check for $

may obtain a copy at the special
reader-price of just $1.

But the supply is running out . . . and
orders will be filled on a first-come,
first-served basis. So avoid disappoint-
ment—fill in and mail the coupon, to-
gether with your check (81 per rec-
ord) today!

ELECTRONICS WORLD « P.O. Box 523, New York 8, N.Y.

test records at $1 each. My money order
is enclosed. | understand that you

1
]
1
]
]
FILL IN | . .
. will pay the postage and that each record is fully guaranteed.
AND h
g Name
MAIL : Please print
1
TODAY! I Addren
]
: City Zone. Stare
1
1 SORRY—ne charges or C.O.D. orders! SEPT.
111
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$ WORTH OF
LIST PRICE
=0

GENERAL
ELECTRIC BES b
OF YOUR CHOICE :

ITH THE PURCHASE OF THIS

Shell mopEL P-18

TEST-0-MATIC
PORTABLE
TUBE TESTER

Handiest Portable Tube Tester
Ever. Rugged eonstruction and avail-
able in durable brown cowhide or
hlack grained finish case. Perfect for
setvice calls. Large easy-to-read
meter. Three controls for accurate
testing.

® Exclusive—tests each side of multi-

purpose tubes

Tests 6 and 12 volt vibrators

Emission tests all tubes

Uses just 1R sockets to test all tube 3

typres

New sockets conform to MIL spec,

Assures positive contacts and

longer wear

® Tests more than 800 tube types

® Three easy-tu-use controls, simple
directions and fool proof test meter

® Operates an 110-120 volt AC

' ALL FOR $799,5

ONLY

HURRY! LIMITED OFFER! .
ORDER NOW!

RADIO CO.

913 ARCH STREET
PHILADELPHIA 7, PA.
10% DEPOSIT REQUIRED
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Radio. Telephone Maintenance Radio,
Public Safety Radio, and Citizens Ra-
dio are listed with the respective con-
ditions and provisions for their use in
an easy-to-read tabulated form.

Write direct to the firm for a free
copy.

NEW DIODE CATALOGUE

Silicon Transistor Corp.. Carle Place,
Long Island. N, Y., has a new four-page
catalogue on silicon glass diodes.

The two-color specification sheet
lists some of the firm’s high-reliability,
gencral purpose and fast switching
diodes and includes curves, charts, and
other pertinent data.

Known as Form 1895, the catalogue
may be obtained by writing to the com-
pany.

IRC ENGINEERING HANDBOOK

Internationul Rectifier Corporation,
171 Segundo. Calif., has issued its "En-
gineering Handbook"”, edited by J. T.
Cataldo.

This attractive, 130-page book sells
for $1.50 and features material on ap-
plication data of selenium, silicon. and
germanium rectifiers, zener voltage
regulators. photocells and sun bat-
teries, and an index to the firm's semi-
conductor types.

The booklet also contains reprints
of articles from leading electronic pub-
lications. including ELECTRONICS WORLD.

"VIKING" EQUIPMENT

E. F. Johnson Company, Waseca,
Minnesota, is offering an attractive,
4-color catalogue covering its amateur
radio line.

This catalogue, No. 959, describes
such products as the firm's “Adven-
turer,” "“Challenger,” “Navigator,” and
“Pacemaker” units, as well as many
others.

Also covered in this 26-page bro-
chure are details on the manufacturer’s
station accessories and keys and prac-
tice sets.

TV PICTURE TUBE GUIDE

Sylvtunit  Electric Products Inc..
1100 Main Street, Buffalo, N. Y. (a
subsidiary of General Telephone &
Electronics Corporation), has released
a wall size television picture tube com-
parison chart and a pocket picture tube
selector guide.

Each guide lists the physical and
electrical characteristics of over 350
types. In addition to information on
the latest 110-degree tube types. the
new guides list characteristics of the
company's 53-degree, 90-degree, and
110-degree television check tubes. The
wall chart also includes basic diagrams
for all picture tubes listed.

Copies of the new guides may be
obtained direct from the company.

NEW OHMITE CATALOGUE
Ohmite Manufacturing Company,
3630 Howard Street. Skokie, Illinois, is
currently offering its catalogue No. 30.
Write direct to the firm for a free copy.
Attractively illustrated and printed
in two-colors, this 32-page brochure de-
seribes the company’s line of rheostats,

www.americanradiohistorv.com

BC 603—20 to 27 MC FM RECEIVER. See

Sept. and Oct. 1958 issves of “CQ" for conver-
sion to 20-50 MC and AM.
UNUSED...coeeveennneasss.eq. $12-95
LM FREQUENCY METER 125 KC to 20 mC
with original calibration book and crystal.

BRAND NEW ...ovvenrannnsn. $59.50

AN/ART-13—100 WATT TRANSMITTER
{Removed from Aircraft} Designed to provide
radio communication by voice, (MCW) or CW
telegraphy. Class "B" audic modulator system.
Range 2000 KC to 18,100 KC. Frequencies
200 KC to 1500 KC range is provided by ad-
dition of oscillator 0-16/ART-13A.
{Government original cost $1,000.00} $39.50
less Meters.ecceeeaeeceinennneennes $24.50
0-16 tow frequency oscillator........ $ 595

AN/AFIM»—SEARCH RECEIVER 38 to 4000
MC. 30 MC IF. Strip. Each tuning unit accur-
ately calibrated.

with 5 Tuning Unit 38 to 4000 MC. $389.50
with 4 Tuning Unit 38 to 2200 mC...$239.50
with 3 Tuning Unit 38 to 1000 MC...$159.50

RADAR SYNCHRONIZER UNIT with 7 ea.
717 A's only, 12.50239 Coax. Chassis, Con-

nectors, Relays, Switches, ete.. ... .. ea. $2.49
4 for $8.00
T-17 CARBON HAND MIKE—200 ohm. Press-
to-Talk Switch. BRAND NEW.......... $5.95
HS-30 HEADSET—Hearing Aid type with
Headband and rubber Earpieces.
UNUSED........ eeesseiasesss.ea. $1.09
10 for $9.00

ARC-1—100-—156 MC AM 10 channel crystal
controlled Transceiver complete with tubes and
dynamotor. . .v.eiveserencannnnes $29.50

FOLLOWING UNITS MAY BE PURCHASED
F.O.B. CHICAGO OR L.A. WAREHOUSE

DU MONT OSCILLOSCOPE Model 256. Govt. Acq.
Cost $1700.00. Condition Good.eeiarisocnss $69.50

T$-13 X-BAND (8500 MC) Signol Generotor Good
(X Foaooaaacaa00naa0aa00aa0000000a0aaa $59.50

1E-19=35 PIECE TEST SEY consisting of Signol Gen-
erator 100—156 MC, Field Strength Meter, O-1MA
Tuning Meter, Bottery Box ond Chest.

(3 SB a0 0090040000000804000090400 per set $19.95

REMOTE READING MAGNESYN COMPASS, light-
weight, very accurote ond simple to use. 12 volt in-
stallotion. Complete $
Indicotor only...eovvreerenennn

Tronsmitter Onl¥ees i vecveanrrorsannannansa

WRITE FOR BARGAIN FLYER

R W ELECTRONICS

2430 S. Michigan Ave., Deptl. N
Phone: CAlumet 5-128) Chicage 16, (i,

GET INTO
ELECTRONICS

V.T.I. training leads to success as technicians,

tield engineers, specialists in communications,
zulded missiles, computers. radar and Butoms-
tion., Basic and advanced courses in theorv and
laboratory. Asacciate degree in electronics in 29
months. B.S. in electronic engineering obtainable.
ECPD accredited. G.l. approved. Graduates in &l
branches of electronics with major companies.
Start September, February. Dormy. campus. Hifh
sSchanl #raicluste or eyuivalent. Catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD

Valparaiso. Indiana

ELECTRONICS WORLD
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potentiometers, resistors, relays, vari-
able transformers, tap switches,
chokes, capacitors, and miscellanecus
items,

MILLER REPLACEMENT GUIDE

J. W, Miller Company, 5917 South
Main Strect, Los Angeles 3, Calif., is
offering a new 88-page TV coil replace-
ment  guide  which  cross-references
thousands of original parts to the firm's
cquivalents and contains 300 new chas-
sis listings.

A copy of this catalogue. No. 160.
can be obtained at any of the com-
pany’s distributors or by writing di-
rect to the organization.

Compiled as a service aid for TV
service technicians, the brochure gives
complete coverage of television coils
used in the industry and provides a
quick reference source for replace-
ments.

NEW HARRISON CATALOGUE

Harrvison Radio Corp., 225 Green-
wich Street. New York 7. N. Y.. now
has available the 34th edition of its
catalogue.

This 274-page brochure lists infor-
mation on such products as high-fideli-
ty components. batteries, books, capac-
itors, resistors. transistors, tubes, test
equipment, tools, and amateur equip-
ment, among many others. Also in-
cluded is a handy order blank.

For extra convenience, the catalogue
also contains an index to manufac-
turers.

TRANSISTOR SUPPLEMENT

CBS Electronics, Danvers, Mass., has
available an up-to-date supplement of
its  original  1937-1958 "Transistor
Home-Study Course”. It may be ob-
tained by sending a check or money
order for one dollar to the company,
Dept. TC.

Included in the supplement are 14
pages of additional projects and circuit
descriptions for lessons 2 through 8,
and 10. Also given are cquivalent
vacuum-tube circuits for the various
transistor configurations, as well as
transistor circuits for preamplifiers, a
simple broadcast receiver., monostable
and bistable multivibrators. a vertical
deflection system, a Colpitts oscillator,
and a complementary multivibrator.

DIODES AND RECTIFIERS

U. 8. Sewmiconductor Products, Iie.,
3540 W. Oshorn Road. Phocnix. Ari-
zona, has published a new “Short Form
Catalogue™. Copics may be obtained
by writing to the firm. attention of J,
G. Worth, Jr.. vice-president-sales.

Specifications on most of the firm's
diodes have been compressed to fit on
one folded sheet of paper for ready
reference. This new catalogue con-
tains the basic information wanted by
engincers, together with 1N numbers
and brief descriptions of the various
lines. Also listed are temperature-com-
pensated voltage regulating diodes, al-
loyed junction low-power zener diodes,
diffused junction medium-power zener
diodes among other subjects, —30—

September, 1959

MORE
PICTURE
POWER

new

BLONDER-TONGUE
B-24
POW-R
B?D_STER

list

it’s a powerful booster
...or an amplified coupler!

provides sharp, clear TV pictures on
1, 2 or more TV sets with only 1 antenna

STaaiGnT. v a0y
ant vecy

‘straight-thru’ circuit provides up to 10 db
gain as a powerful one-set booster

KLY T

COurLE.Twe
ant ERTS

T o ‘couple-two’ circuit provides up to 5 db gain
°0_0_?ﬂ0 (per set) as an amplified two-set coupler

aRGATr Ty
e.5Cy courLte
amy ety

‘straight-thru’ circuit and B-T 4-set coupler
provide no-loss 4-set distribution system

XXX YT

2 0|

Employs new frame-grid tube 6DJ8 new circuitry to achieve highest signal
gain and “lower-than-cascode™ neise factor. Provides full broadband ampli-
fication covering low and high VHF channels. May also be used as FM-TV
coupler. Features “NO-STRIP” 300 ohm terminals for positive, electrical
contact in seconds. Has “on/off” switch.

Improve TV reception today on 1, 2 or more TV sets with a single antenna.

Available at parts distributors. For details write '\v.y

B:X| BLONDER-TONGUE LABORATORIES, INC.
- 9 Alling Street ¢« Newark 2, N. J.

In Canada: Telequipment Mfg, Co., Ltd., Londen, Ont. Export: Morhan Export Corp., N. Y. 13, N, Y,
hi-fi components » UHF converters + master TV systems e industrial TV cameras ¢ FM-AM radios
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GET

YIVANIA
*2.Combination

America’s biggest magazines deliver
this business-building offer to over
i suocens 20l 100 million readers!

Ghirley Mac

On June 20th Sylvania launched the dramatic
combination coupon 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 reeeiv-
ing tubes in a three-point program to make
your customer’s old TV set betler than when
it 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
you 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.

Look for this ad in these leading
national magazines.

114 ELECTRONICS WORLD
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“Coupon Offer |

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

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

Svlvania urges vour customers to have
their receiving tubes checked to make sure
thev get full performance from their new
Silver Screen 83. And, to emphausize the im-
portance of replacing weak tubes, Sylvama
offers to pay $2.00 toward the cost of Svlvania
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 vou to sign or send.

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

vSYLVANIA

Subsidiary of GENERAL
GENERAL TELEPHONE & FLECTRONICS |\ 6@®
SYSTEM

The Sylvania coupon
1aped to your customer’s

TV set means more receiving
tube business and greater

picture tube profits for you.

September, 1959 115
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Discover for yourself why Sperwood |
is the most haonared ling of high fidel- |
ity comporents i the field. Sherwood
Tuners (the first ever to achaeve sensi-
tivity under 0.95 microvoltsl feature:
Inter-Channe! Mush, a noise muting
system which makes FM tuning easier
than ever = FM Multiplex Output =
“Feather-Ray ' Tuning Eye » Automatic
Frequency Caontrol = Flywheal Tuning.
Combine these tuners with either of
Shorwood's “mated” stereo amplifier |
choices; 20+ 20 watts ar 3636
walls. And only Sherwood offers all
these features: Single/Dual Bass &
Treble Conlrols = Mid-Range Presence
Rise = Stereo-Mono Function Indicator
Lights = Phase-Reverse 3witch »
Damping Factor selection, Sherwood
also affers either 35 ar 60 watt mon-
aural amplifiers, FM Multiplex Adapiers
and a camplete decorator-styled line of
cabinetry and J-way speaker systems—
The Finzst in High Fedelity, Sherwood
Blectronic Laboratories, Inc., 4300 N
Catifornia Awenue, Chicago 18, llinois.

Bodal 55000 23+ JOW Sleres Dual Aepliley 3188 50
— — G
tcoceed: |
i - 3 p—
Wl 530001, 1M Tures — 510550
—
> IO

_——r r::;—.;_—.-‘!

Modal 54833, Slaiea Praimg. - J6W Amp — 3159 50

Mool 5. 2000 [, TH-08 Tenet —§105% 80
s Pi— T

o B
e s————————

Modks] G- 1000 I, 35W Wanaurul &g e — 509 53

aniy for those who want the allimadte;

TE

For complete technicai details write Dept. EW-9
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WlTH this issue this department begins its
seventh vear! No wonder I am beginning
to feel old! Events in the hi-fi world move
swiftly and just for fun I thumbed through
some of the ecarlier issues to see what I was
spouting from my soap box. There were
carnest pleas for pre-recorded tape (monau-
ral, yet!), laments for failure to standardize
on equalization. the big tub-thumping for
pre-recorded sterco tape, numerous blasts and
dire predictions about the cheapening of
cquipment hevond a certain point wherein
the term “high fidelity™ was degraded to the
position of being virtually meaningless (a
prediction which has unfortunately been ful-
filled). And there was a great deal more . . .
the development of the three-channel tech-
niques for tape masters and one of the great
hi-fi thrills and musical experiences when I
first heard these tapes and my prediction . . .
which still stands . . . that the ultimate form
of stereo. at least for the high-quality market
will be true three-channel tape.

There was the first faint glimmer of hope,
that a stereo disc was possible (with the
early Sugden system) and then finally the
hombshell of the London and Westrex dem-
onstrations and the rest is history.

It has been a wonderful experience and
great fun reporting to vou all these vears and
I have been deeply gratified by yvour kind
reception of my efforts as evidenced by your
many weteome letters. Here T ask my read-
ers’ forgiveness, as time is ever short with me
and it is not always possible to answer every
letter. But keep those letters coming! Your
ideas and opinions are highly valued and 1
can assure vou that more than a few columns
have been the result of numerous letters
which have indicated certain trends and
changes in vour hi-fi attitudes. Once again,
thank you for vour support and I hope I
shall be able to report to you on the happen-
ings of the hi-fi and record world for a long
time to come.

Now on to matters of moment . . .
pected. the National Association of Music
Merchants Show in New York broke all
previous records for attendance. betokening a
return to health of the somewhat ailing record
business. What I saw at the Show bore out
what I reported during the summer . . . the
“package boys" are all set for the biggest
merchandising blitz on sterco this fall. In
sheer variety of steteo goods and weight of
promotional money behind them. the public
is destined to become stereo  conscious.
Whether they will become stereo-oriented re-
mains to be seen. The trend in equipment
displaved at the Show was not very encour-
aging, as far as I was concerned. For one
thing there was still further degradation of
components used in the very cheap portable
type of equipment. to the point where if any
stereo cffects were discernible, they would

as cx-
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By
BERT WHYTE

CERTIFIED
RECORD REVUE

have a difficult time overriding the hum and
rumble and numerous other distortions.

One of the strangest stories to come out of
the Show is this . . . a well-known trade pub-
lication conducted a survey of its dealer-
readers and one of the questions asked was,
“\What tyvpe or form of sterco equipment
would you most like the manufacturers make
available, based on the preierences expressed
by vour customers?” Well. believe it or not,
the results were quite heavily in favor of the
“two-piece” stereo units. In other words the
public indicated that they wanted. above all.
the speakers and other components in sepa-
rate cabinets with which optimum placement
for best stereo rtesults could be obtained in
any given room.

This result was, of course, absolutely con-
trary to the crystal-ball revelations of the
sales and merchandising managers of the big
companies. And in an astonishing disregard
for the public’s preference, now more than
ever they have adopted the single cabinet or
console approach. To make matters worse,
they have further ignored good stereo pric-
tice by placing speakers so close together as
to negate all of stereo's henefits. This nat-
utally makes for neat and eyc-appealing
consoles, which is fortunate for them. because
any merchandising effort on behalf of their
alleged stereo qualities can only be successiul
with the most grossly uniniormed people.

Happily the console situation is not a
totally black picture. There are several com-
panies who have made an honest attempt to
correct the shortcomings of this form of
stereo. Stromberg Carlson for one, has put
a creat deal of thought and cifort towards
the elimination of acoustic feedback in their
units. From a necessarily brief audition I
would say that they had succeeded well
enough so that a reasonably clean, low bass
response is at last possible in console type
units. Among other manufacturers of console
units, Fisher Radio deserves credit for its
nice amalgam of styling and the use of high-
quality components integrated and planned
for reasonably spacious stereo reproduction.

Of strictly  hi-fi component people. old
fricnd Bosak was there, showing his regular
line of high-quality speakers. in addition to
the new ~Spinet” model. a small unit designed
especially for stereo use and which impressed
with its smooth treble and bass response in
spitc of the cubic limitations. Anipex was
there with its expensive hut top quality units
and naturally was in there pitching for 3-
channel reel-to-reel tape. Some weeks before
the Show, in a move to strengthen the role
of the 4-channel tape, Ampex formed what
is, in essence, a distributing company called
United Stereo Tapes. This company will act
as sort of a master distributor for the prod-
ucts of quite a number of record and tape
manufacturers and the list of well-known
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companies who have joined United is quite
impressive.

There were other tape people at the Show
and in the tape column you can read about
the beginnings of the “tape comeback.” Be-
fore leaving the Show, I must comment once
again on the razzle-dazzle misleading adver-
tising that is being used with so many sterco
units. Now comes along one company {(whom
I'll be kind enough to leave nameless) which
is using an advertising catch-phrase which
purports that their wonderful console Drings
you, at last, the glories of three-channel
stereo!! Boy, this really burns me . . . three-
channel sterco, the bona fide stutf, is elorious
all right as any who have had the good for-
tunc to hear it will testify. But although I
still feel that we will ultimately come to this
form of stereo, I'll also be the first to admit
that its realization is a long way off. So here
is an outfit demeaning the whole idea of three-
channel sound even before it's off the ground.
The marvel in this console is, of course, noth-
ing but a derived third channel from the left
and right channels. There is nothing wrong
with this jdea of itseli and in fact properly
done can yield laudable improvements. In
this particular case, it didn’t even make good
sense . . . here are three speakers disposed
within a total console width of less than four
feet, Except for the most ping-pong “gim-
micky” type of widespread stercophony, nat-
ural sounding directional cifects didn't exist
and, in fact, the entire impression was essen-
tially monophonic. The idea is sound, but
it is a pity that it was not used more intelli-
gently. In closing let me say that if any of
the engincers on this project have ever heard
real three-channel stereo, thev should hang
their heads in shame every time they see their
company’s advertising. Let us hope that not
too many people will get their fingers burned
on this deal.

Record releases are still on the lean side,
but next month the summer “drought” should
be over and we can get more meatier re-
leases. In the meanwhile what we have is
quite choice,

MOZART
CONCERTO FOR PIANO AND OR.
CHESTRA IN C MINOR (K.491)

SONATA IN B FLAT (K.333)

Denis Matthews, pianist, with Vienna
State Opera Orchestra conducted Dby
Hans Swarowsky. Vanguard Stereo VSO.
2025. Price $5.95.

This is a beautifully recorded “C Minor”
concerto,  with 5uperb plavmg from the
Vienna Philharmonic in its recording guise.
Matthews is an artist of considerable percep-
tion and his playing is consistently good,
especially in matters of tempi and phrasine.
If he is not yet of the stature of other Mozart
specialists, it is more a matter of vouth and
me\porlcncc rather than anything basically
lacking in his pianistic ability. The sound
is notable for its smooth clean contours and
the fine balance hetween piano and orchestra.
Piano stays centered and all directional efiects
are chxcrccll_\ in evidence. The “Sonata” is
well played and recorded but is of lesser
moment here,

MENDELSSOIIN

SYMPHONY #4 (“ITALIAN™)
SCHUBERT

SYMPHONY #35
Israel Philharmonie Orchestra condueted
by George Solti. London Stereo (S6065,
Price $5.95.

Here is a delightful record for late sum-
mer listening.  The infectious gaiety of the
opening movement of the Mendelssohn has
never been more effectively realized than in
this superb stereo recording, Solti has done
an extremely good job and one which must
rate ncar the top although his inclination
here is more to the rhythmic side of the music
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TD-124 $99.75 net

WHAT MAKES THE TD's

TOPS?

...finer for stereo...finer for mono

If you move in circles where component
hi-fi is a by-word, you’ve no doubt heard
about the Thorens TD-124 transcription
turntable and its fabulous performance.
But for late-comers we'd like to point up
just a few of the really big features (non-
technical readers may skip remarks in
parentheses): « Extra heavy table for con-
stant speed (10 Ibrim-concentrated table
insures low wow and flutter; higher mo-
ment of inertia than any similar table).
+ Exact speed (+39% adjustment on all
speeds—1624, 3314, 45, 78—with built-
in illuminated strobe for setting after
stylus is on record). - Easy on records
(unique two-table design permits starts

TD-184
$75.00 net

+M
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o
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after you've placed stylus, permits 24
rev. starts, makes cueing easy). ¢ Ex-
tremely low rumble (mirror-finish main.
bearing, nylon-seated ball-thrust-bearing
reduce both vertical and horizontal rum-
ble to a new low, so important for stereo).
+ 2-way motor rumble reduction (both
an extra-large idler and an ultra-compli.
ant belt-drive keep motor vibration and
speed variations from table). Driving
parts electronically balanced. No costly
base necessary (only $9.00). 50/60 cy-
cles, 100/250 volt operaticn.

These are just a few of the TD-124's
features. Ask your dealer to tell you the
whole story on the fabulous TD-124,

Now two budget-priced
TD turntables

These 4-speed turntables have same basie
adjustable.speed precision-drive as famous
TD-124 but you save two ways: (1) they come
already equipped with stereo-wired professional
arm without overhang making them ideal
changer replacements. (2) Some TD features
have been eliminated to save you money. But
they still top the performance of every similar
turntable and player on the market. TD-184
has semi-automatic operation. TD-134 is man-
ually operated. Precision metal stroboscope
(50/60 cycles) furnished with each unit.
100/250 volt operation. Wooden base only $6.00.

Write Dept. R-9 for catalog on complete Thorens Hi-Fi Line

SWISS MADE PRODUCTS

HI-Fi COMPONENTS « LIGHTERS
SPRING-POWERED SHAVERS
MUSiC BOXES

NEW HYDE PARK, NEw YORK
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WINNING

STEREO, HI-FI KITS

Metal guards
control vertical
tape atignment

farge capstan
insures constant
tape speed.

The ARKAY/HARTING will be at tape stretch

your dealer soon, also a stered

vecord and playback pre-ampli-

fier, in kit or pre.wired form, L3
specifically designed for the
ARKAY/HARTING.

Write today for
Ifustrated iiterature and
complete specifications

STERE

LONG AWAITED .. NOW HERE AT LAST!
= ! T A professional quality, popular-priced

| stereo tape deck ... on’syl 2995

Precision-engineered to the highest professional standards . a
supreme achievement in tape deck design and performance . the
ARKAY/HARTING captures and records your favorite muslc with all
the faithful clarity and smoothness of tape recorders €osting many
times more. Hailed by audlo engineers and music lovers alike for its
surpassing performance, simplicity of design and operation, the
ARKAY/HARTING is the finest instrument of its kind. No other tape
deck—regardless of price—offers so many important professionat
features. Here are just a few:

® Qual-track combination head
{mu-metal shielded) for stereo at
both 3% and 7Yz IPS

e Bll-metal tape fingers—no
cushions to wear out tape

o pll-metal tape guards for
vertical tape control

* Oouble shoe brakes for positive
non-slip stops—minimizes

.. AND THESE SIGNIFICANT PERFORMANCE SPECIFICATIONS:
Record and playback frequency response: 7% [PS, 30-16,000
cycles =2 db.
Signal-to-noise ratio: better than —55 db.
Flutter and wow: at 7% IPS, Va of 1%; at 3% IPS, Y3 of 1%
Rewind time: 110 seconds for 1200 feet
Size: 12%4" x 1412”7 x 6% " deep

The ARKAY-HARTING MS-5

RECORD
PLAYBACK

TAPE DECK

e Simple, positive-acting 5-butlon
operation, drop-in Ioading

® Large (V2" diam.) capstan insures
constant tape speed—virtually
eliminates wow, flutter, distortion

* sutomatic interlock prevents
accidental erasure

e Ultra-narrow (1.2-microns wide)
gap heads assure maximum
fidelity during record and
playback

FM TUNER OF TOMORROW!

ARKAY FM-8
Designed in the Arkay
traditlon of highest pro=
fessional quatity at low-
est cost. No other kit
or wired component
OFFERS ALL THESE AOVANTAGES:

Variable AFC — ng drift « tuning meter e silent
tuning mute control « ‘‘standby’’ off-an switch o
low frequency filter o leve! control « 3 tuned RF
stages « dual limiters » Armstrong FM — Foster
Seeley discriminator » hi-level, cathode follower
and stereo muitipfex output jacks e sensitivity,
1.9 uV for 20 db quieting « response, 20-20,000
cps = 12 db « 8 tubes, sefenium rectifier.
Cover $4.95

Wired and tested $59.95, Easy-to-buitd kit $3993

NEW !

MUSIC MASTERPIECE |

ARKAY (5-28
STEREQ
AMP /PRE-AMP
COMPLETE
CONTROL CENTER

Full 28 watts stereo or monaural, 60 watts peak «
14 watts each channel o reverse stereo o balance |
control ¢ two-channel gain control e full range
bass and treble controls « IM distortion, 4 to 1 » l
harmonic distortion, 1% 30-20,000 cps « dual pre-
amp 2V output Jacks e speaker outputs, 4, 8, 16,
2 ohms « response, 20-20,000 <ps * push-pull
EL84 williamson circuit « beauty of design that
won Fashion Foundation's coveted Gold Medal! |

Wired and tested $99.95 Easy-to-build kit $§495

STEREQ TUNER

Here, for the first time, is an AWM.
FM STERED Tuner within the reach
of every audiophile. Unmaltched by
units costing twice the price, the
$T-11 Is two distinct recelvers in one featuring
4 ,V. for 20 db quleting.Varlable AFC. Single front panel
switch controfs AM, FM or STERED selection.

wired and tested $74.50  Easy-to-build Kit $49'95

ARKAY ST-11 AM-FM
-

ARKAY C5-12
STEREQ AMP/PRE-AMP

12 watts of clean power
with dual inputs and
outputs for excellent
) & @ sterea reproduction » op-

erates from ceramic of crystal cartridge,
tape, tuners, auxillary equipment e push-pull outputs

for each channel. gasy-to.buite Kit *30

Advanced design and precisicn fea-
tures make the Arkay VT-10 a truly
sensational buy, unmatched at this
price. You get exclusive larger 6-1INCH
400 uva meter movement, within 2%
accuracy, and edge-lighted for easier
reading. 1% precision multiptier re-
slstors are used throughout the range
swilch. There are 7 AC (RMS) and DC
ranges, 7 AC (peak-to-peak} fanges.
Resistance, db and olher essential
ranges. Durable plastic case.

Easy-to-build kit $25.95

wired and tested $47.95

FREE! «Let's Talk Stereo”—
informative booklet on how
and why of Stereo—plus new
16 page ARKAY catalog.

Write Dept. Ew
Raaat S
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ARKAY VT-10 &-INCH
NEW' MULTI-PURPOSE
* VACUUM TUBE YOLTMETER

ARKAY AV.20 6-INCH
AUDID VTVM
PRE-AMPLIFIER

€asy-tobulia kit $2995

Wired and tested 349.95

ARKAY AW-30 6-INCH
OIRECT READING
AUDIO WATTMETER

Easy-to-build Kit 52995
Wired and tested $49.95

ARKAY MT-50 6-INCH
20,000 OHMS |
PER VOLT METER

Easy-to-bulld Kit 32950
wired and tested $42.93

ARKAY CAP-40 6-INCH
DIRECT READING
CAPACITY METER

Easy-to-build Kit 52995

wired and tested $49.95

See and hear completely wired ARKAY Kits at your dealer.

All prices 5% higher west of Mississippi.

T TCTE o
HIGH FIDELITY
e acriin

Richmpnd Hill 18, N.Y.

Ay
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somewhat at the expense of Ivricism. But
rather this than the draggy tempi afilicted
on us by so many others! The Schubert isn’t
plaved very frequently which is a shame for
there is much to admire in this score even if
it is not of the level of inspiration of the great
“C Major” svmphony. The Israel men play
well for Solti and I feel that the only thing
that prevents this orchestra from reaching
the verv top is lack of strong continuing
leadership. The London stereo sound is mag-
nificent a close-up pickup is very re-
vealing of inner detail yet hall acoustics have
been utilized for a softening of contours and
added stereo spaciousness. The volume level
is quite high here, but without apparent dis-
tortion. Directionality is good without being
overdone and the sense of depth quite striking.

KATCHATURIAN

CONCERTO FOR PIANO AND OR-

CHESTRA
Leonard Pennario, pianist with Concert
Arts Orchestra eonducted by Felix Shat-
kin. Capitol Stereo SP 8349. Price 85.935.

Still another stereo tape to sterco disc
transfer and this one, to my knowledee, one
of the very earliest Capitol stereo tapes—
which makes this recording all the more
remarkable, since it was an original two-
channel job and supposedly is not able to
compete with the more modern three-chan-
nel recordings. This was on tape and is on
disc, a real dazzler. It was recorded at an
extremely high level and the sound, in gen-
eral, is exceptional in that it has great bril-
liance and yet is wonderfully smooth and
undistorted. The stereo directionality is well-
maintained, there is a fine sense of depth,
and with all this there is just a slight sug-
gestion of a “hole-in-the-middle.”

Pennario has a real fair for this work and
turns in a really rousing performance, ably
abetted by the perceptive accompaniment of
Mr. Slatkin. The work by now may seem
a little dated and even trite to musical so-
phisticates, but for those whose experience
with piano concertos has been confined to
Greig, Schumann, etc. or for those who
simplvy enjoy a good display of piano pyro-
technics, this should fill the bill as an item
of unusual interest and as a hi-fi spectacular.

ELGAR

ENIGMA VARIATIONS
PURCELL

SUITE FOR STRINGS
Halle Orchestra conducted by Sir John
Barbirolli. Mercury Stereo SR90125.
Price $3.95.

The Purcell piece is unusual and well done,
but the real treasure here is Barbirolli's mag-
nificent reading of the “Enigma Variations.
After hearing all the rest I am still impressed
with the expressive power and vigor, the
exquisite humor of his account of this great
score. This was a scnsational stereo tape and
much the same can be said for the disc. Ex-
cept for the extreme dynamics at the end of
the work. where the disc can’t quite cope
with the gigantic organ pedal, everything else
is clean and distortionless and maintains all
of the tape’s many stereo virtues.

CHOPIN

PIANO MUSIC (VOLUME ONE)
Wilhelm KempfT, pianist. London Stereo
CS6010. Price $3.95.

Solo piano in stereo? Yes, friends, and
highly efiective too! It has always annoyed
me to hear so-called experts pontificating
that it is useless to record solo piano in stereo.
It all depends on how the job is handled.
Done properly, the piano sound is singularly
realistic by virtue of contributing retlections
and reverberations which must be recorded
along with the fundamental sound. A direct
comparison with a monaural piano and a
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stereo version will show the richer, rounder
tonal qualitics, and purity of intonation on
the stereo disc. The piano has a natural
quality to it that is rarely encountered in
monaural recording,

This is Volume One of three thus far issued
by London and 1 would presume it to be
the start of a perusal of the entire Chopin
literature. Kempif is a good choice for this,
bringing to bear his happy combination of
sensitivity and restraint with his exquisite dy-
namic shading and expressive phrasing,

SCHUMANN

SYMPHONY #1 (“SPRING™)

MANFRED OVERTURE
Detroit Symphony Orehestra conducted
by Paul Paray. Mercury Sterco SR90198.
Price $5.95.

Paray has always had a particular fair
with Schumann and his reading of this
charming “First Symphony" exemplifies this
ability. The attitude of the conductor is es-
sentially lvrical. but the interpretation never
lacks vigor and is never rhythmically flaccid.
Paray has brought the Detroit men to a fine
edge and the luster of their plaving is a joy
to the car. Mercury has had its problems
with the new Ford Civic Auditorium where
the recording was made, but from the evi-
dence of this record. these problems have
heen surmounted . . . and Dbrilliantly. The
sound is closely recorded with pood detail.
with everyvthing quite clean and with wide
frequency response. Directional effects were
well maintained and center “fill” is entirely
adequate. The acousties are possibly not as
resonant as sonie would prefer. but it s
probable that with this tvpe of scoring, any
more may have muddied the texture.

MAHLER

SYMPIHONY #10
WALTON

PARTITA FOR ORCHESTRA
Cleveland Orchestra conducted by
George Seell. Epic Mono LG3368. Price
£3.98.

One of the very best monophonic record-
ings ever issued by Epic it features unusual
music. The Aahler 10th is an unfinished
work. consisting of but two movements—all
that could be reconstructed from the five
Mahler had written when death came to him.
It is without doubt the least accessible of
any Mahler score and will be of interest only
to the most devoted Mabhlerites, The Walton
score is extremely brilliant and abounds with
writing to stimulate the hi-fi boys. Mono
sound which can stand with the best !

BEETHOVEN

CONCERTO #4 FOR I'FANO AND

ORCHESTRA
Wilhelmv Backhaus, pianist, with Vienna
Philharmonic Orchestra conducted by
Itans Schmidt-Isserstedt. London Sterco
56054, Price $35.95.

Backhaus has made something of a spe-
cialty of the Beethoven “4th" and in this re-
cording he has ample opportunity to display
his wares.  This is a hugely proportioned
recording. the sound is big and imposing, even
noble, The directionality and il are such
that a wonderful “curtain” of sound is pre-
sented across the speakers. Orchestral detail
is finely delineated vet we have this spacious-
ness of acoustics which lends such rich son-
oritics. The piano tone is equal to the task
and is robust. without bheing clangoraus,
Backhaus' reading iz tremendously powerful
and vigorous, yo' is elegantly modeled and
not heavy-handed, Qne thing is certain and
that is that he, with the able assistance of
Schmitt-Isserstedt and the enginceers, has come
up with a recording which abounds in vitality
and excitement, If vou are a concerto-fan-
cier this is an item not to be missed! -~
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You can only stretch
a spec sheet so far!

4N

In a stereo cartridge, it’s what you
hear that counts« And Sonotone’s
ceramic cartridge gives you brilliant
performance and nothing less.

More phono makers have specified Sonotone for the top
of their line than any other cartridge...because only
Sonotone gives true sound without distortion... high-
frequency response with less record wear. Sonotone
stereo gives a performance so superior you can truly hear
the difference. The secret? Sonotone’s four exclusive
operating features listed below.

1. Extremely high compliance...also means good tracking,
longer record life.

2. Amazingly clean wide-range frequency response.

3. First quality jewel styli tips—correctly cut and optically
ground for minimum record wear.

4, quhle suppressor greatly reduces vertical turntable
noise,

Drices start at $6.45 (including mounting brackets).

Get details on converting to stereo. Send for free
booklet: “Stereo Simplified,” Sonotone Corp.,
Dept. CN-99. Elmsford, N. Y.

Sonotone.;

Electronic Applications Division, Dept. CN 99
ELMSFORD, NEW YORK

In Canada. contact Atlas Radio Corp., Ltd., Toronto
Leading makers of fine ceramic cartridges, speakers, microphones, electronic tubes. -
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CITIZEN BAND

CLASS “D”

CRYSTALS

All 22 Frequencies in Stock

3rd overtone. .005%, tolerance—to
meet oHFCC requirements. Hermetically seoled HC6 /U
holders, ¥2* pin spacing—.050 pins. {093 pins avoil-
oble, odd 15¢ per crystol) Add 5S¢ $
per crystol for postage ond han-
dling.

TEXAS
NeGN

The following frequencies in stock (frequencies listed
in megocycles): 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.

Electronics in Outer Space
(Continued from page 74)

"~ CROWN

RADIO CONTROL CRYSTALS In HC6 /U holders
in stock for immediote delivery {frequencies listed in
§ megocycles) sealed crystols 26.995, 27.045, 27.095, ']
27,145, 27.195, 27.255, toleronce .005% ‘4" pin
spacing . . . pin diometer .050. $2.93 eo. .093 pinl
spocing, odd 15¢.
SEALED OVERTONE CRYSTALS Supplied in metal ]
HCS /U holders.
l Pin spacing .486, diometer .050
15 10 30 MC .005 toleronce $3.85 ea. ']
] 30 to 45 MC 005 tolerance $4.10 ea.
15 1o 60 MC .005 tolerance $4.50 ea. B
45 R SR FR GE GR R FE GE B0 GR ED gm em em =8

QUARTZ CRYSTALS

for every service

All crystals mode from Grade
"A” imported quartz—ground
ond etched 1o exact frequen-
cies, Unconditionally guvorans
teed! Supplied in:

FT-243 hoiders M C-7  hoiders
pin spscing %°  pin spacing *
pin diameter .093 Pin diameter 125
DC-34 hoiders FT=171 holders
pin spacing %" pin spating %~
pin diameter .156  banana pins

MADE TO ORDER CRYSTALS
1001 KC ro 2600 KC:
.01% toleronce $2.00 ea..005% tolerance $2.7 5 ec.
2601 KC to 9000 KC: .005% 1oleronce $2.50 ea.
9001 KC to 11,000 KCi .005% tol. $3.00e0.
Specify holder wonted

ANY AMATEUR, NOVICE, TECHNICIAN
BAND CRYSTALS
80 meters 3701-3749 KC 01% toleronce
40 meters 7152-7198 KC
15 meters 7034-7082 KC
6 meters 8335-8650 KC

{within 1 KC) ]0 5 0 edaq.

MARINE FREQUENCY CRYSTALS—AIl morine fre-
quencies from 2000-3200 KC .005 tolerance $2.50
eo. (supplied in either FT-243, MC-7 or FT-171 holders
STOCK CRYSTALS in FT-243 holders from 5675 KC
to 8650 KC in 25 KC steps 7 5¢ eoch or 3 for $2.00
F1-241 Lottice Crystols in oll frequencies from 370 KC
10 540 KC {oll except 455 KC ond 500 KC) 30¢ ea.
Pin spacing ¥2” Pin diometer .093

Matched pairs — 15 cycles $2.50 per poir

200 KC Crystals $2.00 eo.

455 KC Crystols $1.50 ea.

500 KC Crystals $1.50 eq.

100 KC Frequency Standord Crystols in HC6 /U holders
$4.50 ¢o.

Socket for FT-243 crystol 13¢ ea.

Dual socket for FT-243 crystals 135¢ eo.

Sockets for MC-7 and FT-171 crystols 25¢ ea.
Ceramic socket for HC6 /U crystols 20¢ ea.

[Add 5c per crystol fcr postags ond hondling)

Write for FREE Catalog Complete with Oscillator Circuits.

FERAS
L
b

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 neorest foctory.

ORDER FROM NEAREST PLANT

TEXAS CRYSTALS

All Phones: Gladstone 3-3553 (River Grove, lil.)
Texas Crystals R-99 Texas Crystals R-99
8538 W. Grond Ave. CRYSTAL DRIVE

River Grove, lIl. OR Ft. Myeors, Florido
N s R SR R R R R RE RS R GE eE e

FILL OUT AND ATTACH THIS COUPON TO YOUR OR-

J DER FOR SHIPMENT VIA 1ST CLASS mall AT NO |
EXTRA COST! —
— ]
PNAME. it ]
B ADDRESS e e iereeivieereereeanneanrnnnnnaens 1
barveooein ZONE....STATE....... i

§ TERMS: All items subject to prior sole ond chonge of §
price without notice. All crystal orders must be occom- l
B panied by check, cash or M. O. with PAYMENT IN FULL.
] NO COD's. Add 5¢ per crystol for postoge ond hondling §
charge. Dept. R-99
4R mR gE R PR FE BR R FR GRS FE SR em em
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and records Lyman-alpha rays—an ob-
scure type of solar radiation. believed
to have an effect on the propagation
of radio waves. (See “Receiving U. S.
Satellite Signals,” Rapio & TV NEws,
March 1958.)

Telemetry Converters

A telemetry converter combines the
signal impulses from various sensory
units, producing a single encoded or
digital signal, which is used to modu-
late the data transmitter. It is essen-
tially a combining and modulating de-
vice.

Any of three systems of telemetry
conversion is used in the payload of
space vehicles: (1) pulse-position mod-
ulation of an AM signal; (2) pulse-
width modulation of an FM signal; or
(3) frequency modulation of an FM
signal.

Systems 1 and 2 both utilize data
sampling or time multiplexing of the
various input signals. System 3 utilizes
frequency multiplexing to provide con-
tinuous transmission of each input sig-
nal.

System 1 handles large volumes of
data at low-frequency response rates.
System 2 handles slow-response data.
System 3 handles high-frequency signal
data inputs. The exact type of system
is determined by the nature and com-
plexity of the signals obtained from the
various sensory units.

Bandwidths of these input signals
range from essentially direct current
to 100 cps. the latter frequently used to
determine accurately the instantane-
ous position of the satellite with re-
spect to the sun. Different bandwidth
inputs sometimes requirce a conversion
system that combines both time-shar-
ing and frequency-sharing telemetry.

The simplest telemetry converter can
accommodate three input signals from
sensory units. Input capacity can be
expanded up to 48 signals with only
a small increasc in weight and volume
of a converter. Telemetry signal-fre-
quency components are in the audio-
frequency range and signals seldom
exceed about 12 ke.

Memory Devices

In early types of satellites, the eclec-
tronics payload was simply designed
because of weight and volume limita-
tions. The data transmitter was al-
lowed to broadcast continuously and
much data was dissipated when out of
range of ground receiving stations.

To effect longer life and more ef-
ficient operation of the electronics pay-
load. a memory device was incorpo-
rated into the telemetry converter.
This permits the storage of data con-
tinuously during an orbit and subse-
quently, when triggered from the
ground by a command signal, the
broadcast of such data to ground re-
ceiving stations. There the “burst” of
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Professionnl Tape Recorder

GOLD CROWN

STEREO-X

Records and plays Professional Stereo. Twe
or 4-track heads. All-oluminum construction

FREQUENCY  IPS FLUTTER NOISE §

RESPONSE  SPEED & WOW RATID
£2d030-30000CPS 15 065, 57 db
S2db20.20000CPS 7% 085 S4dp  -essCase
£3db20-11000CPS 3% .18% 44 db

{Recording quolity for d.trock shightly less}
Write for Catalog EW-39

Erandard and Stenes models
INTERMATIOMAL RADID E ELECTROMICS CORP.
ELKHART, INDIANA

WHO NEEDS

MILESOF WIRE P

GET
HOME ELECTRICITY

ANYWHERE
WITH A

CONVERTER

Change 6 or 12 volt D.C. to 100
volt, 60 cycle A.C.

No Installation—Just plug into &y
cigarette lighter of car, truck,
or boat, and it's ready to go!

Operate lights, elec-
tric shavers, dictation
machines, record
players, small electric
tools, portable TV,and
testing equipment.

Models from 15 to 200
walts, with prices as
low as 312.95.

“Chief’ : 75-125 watts,
for oy 12 volt batteres .. 764,95 ust

Sam Tour Efecivenic Pasly Daclef of

COMPANY

ST e Te—

DESAGM RS & MFRS. OF ELECTROMIC EQUIPMENT SIMCE 1307

1058 RAYMOND AVE., ST. PAUL 14, MINNESOTA

AATION LTD.-ONT
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transmitted data is re~nrded, decoded,
and analyzed. In this way, power
needed for the data transmitter is
conserved during periods of no trans-
mission, considerahly lengthening the
total amount of useful operating time
for the entire electronics payload.

First successful use of such a mem-
ory device was aboard the ‘“Explorer
III.”" which contained a miniature
magnetic tape recorder (Fig. 12), As
this satellite circled the earth, omni-
directional cosmic-ray incidences and
intensities were detected by sensory
units and then fed continuously, as im-
pulse signals, to the tiny tape recorder.
These signals were applied through the
recording head to the magnetic tape,
moving about 0.005 inch per second.
Also applied to the tape was a time
code to relate the data to points along
the orbit of the satellite. The magnetic
tape was about 55 inches long, or the
equivalent of two hours of flight time.

As the satellite swung over certain
areas of North America, a command
receiver in the electronics payload was
triggered by a coded signal from a
ground station. This turned on the
data transmitter and activated the
playback head of the recorder. Within
about five seconds, the entire 55-inch
load of the recorder was fed into the
data transmitter and broadcast to
earth. After each playback, the tape
was run over an erase magnet—and
then rewound by a spring mechanism
controlled by a magnetic brake, con-
sisting of an eddy-current retard sys-
tem using a silver disc rotating in a
magnetic field.

Power requirements of this type of
tape recorder are negligible. The re-
cording and playback heads use 5
milliwatts and the advancing coil re-
quires 20 milliwatts. All of the appa-
ratus—reel, heads. switches, and sole-
noids—can be held in the palm of a
hand. About 2.5 inches in diameter, it
weighs less than 0.5 pound.

A magnetic tape recorder of much
larger size but with less capacity was
used in the electronics payload of
“Project Score”—the ‘‘talking” satel-
lite—during December 1958, The re-
corder (Fig. 13) has a 4-minute ca-
pacity for voice signals or analogue
data.

Another type of memory device,
utilizing two semi-independent mag-
netic tape recorders, has been devel-
oped for radiation studies by future
space vehicles. One recorder receives
and stores data during an orbit, while
the second recorder plays back data
stored during the previous orhit. As
the satellite passes from shadow into
sunlight during an orbit, the roles of
these two recorders are reversed by
means of a switch activated by a sili-
con-boron solar cell. This technique
permits continuous transmission of
data without extremely large and
heavy data storage units.

Our next and final installment will
include information on the use of satel-
lites for communications relays and
television transmission.

(To be concluded)
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the perfect team for stereo!
For matchless reproducton of stereo recordings

- the Model 196 UNIPOISE Arm

“IT TAKES TWO T0 STEREQ” *

with integrated Stanton Stereo FLUXVALVE pickup
and the GYROPOISE 800 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 1s warranted for a lifetime.
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.

WHO CAN HEAR THE DIFFERENCE

ickering

Ycusme  umsoint @

FOR THOSE

FLUIYALYE GINOFOIME STLEROTABLE

® HEwer

" T4RI3 TWO TO STCM(O - sDNAESS DERY F QO FOR TOUR FREL CORT

RGA Sound Tape

+ llhl

for superb recording
and playback!

RCA Sound Tape is famous for incom-
parable high-fidelity reproduction.
Available in the popular and economical
5” and 7" reel sizes, on splice-free Mylar*
and acetate bases. Ask for RCA Sound
Tape wherever superior quality mag-
netic recording products are sold!
*Dufont Reg. TM

“@M RADIO CORPORATION

NP,  OF AMERICA

Hectron Tube Division Harrison, N.J.
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PURCHASING
A HI-FI
SYSTEM?

Send Us
Your

List Of
Components

For A

Package
Quotation

WE WON'T BE
UNDERSOLD!

All merchandise
is brand new, fac-
tory fresh & guar-
anteed.

AIREX
RADIO

CORPORATICN

PARTIAL LIST
OF BRANDS
IN STOCK

Altec Lansing
Electrovoice
Jensen
Hartley
University
Acoustic Research
Jonszen
Wharfedole
Karlson
Viking
Coancertone
dell ® G.E.
Weathers
Marman—Kardon
Eico * Pilot
Sherwood
Acrosound
Fisher
Bagen ® Leak
Dynakit
H. H. Scott
Farrograph
Tanberg
Pentron
Ampro ¢ VM
Revare
Challenger
Wollensak
Garrard
Miracord
Glaser-Steers
Rek-O-Kut
Components
MNorelco
Fairchild
Pickering ® Groy
Avdio Tace
Conrac TV

Full Lline of
Wellcor Cabinets

64-R Cortlandt St., N. Y. 7, CO 7-2137
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50 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 EL86 OUT-
PUT TUBES ® SEPARATE BASS AND TREBLE CONTROLS ®
CLUTCH-OPERATED YOLUME CONTROL & 3RD CHANNEL OUTPUT

A completely new stereo high fidelity omplifier with @ high quality of repro-
duction, versatillty of operation, and distinctive styling. A full renge of con-
trols ¢noble you to enjoy the utmost in listening pleesure in &ny situction.
Deluxe fectures include: unique ‘‘Blend'’ control for Cofi nuously voriable
channe! separation—from full moncural to full steree, 4.px-ition Selector
Mode, Lloudpess and Phase switches. Also provided are cwtputs for 4, 8 and
16 ohm speckers: Hum-free operation Is insured by the use of on ol pre
amp and tone control tubes. Harmonic distortion, less than 0.25% . IM dis
tortion, less than 1% . Hum ond noise, 74 db below full output. Designed with
the kit builder in mind, assembly is timple—no specicl skills or tools required
Complete with deluxe cobinet and le9s, all perts, tubes and datailed jnstruc.
tion monual. Shpg. wt., 24 Ibs.
KT-250 Sterec Amplifier Kit.
LA-250 Sterco Amplifier, wired.

Net 64.50
.Net 89.58.

6.45 Down.
..8.95 Down..

Lafayette -Sl‘lp_e'rlor‘ Qua_lity' H

i-Fi Kits

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

® AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE 3d
CHANNEL OUTPUT & COSS-CHANNEL FEED

® PRECISE “*‘NULL” BALANCING SYSTEM

® RESPONSE 5-40,000 CPS =+ 1 DB

® 6 CONCENTRIC FRONT PANEL CONTROLS

A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FIDELITY.

Provides such unusual feotures os ¢ Bridoe Coniral, for'varicble cross-channed
signal feed for eliminotion ef ‘‘ping-pong’* lexaggeraied saparction) effects.
Also has full input mixing of monourcl program sources, spacic! ‘*null’’ sreree
balancing and calibrotlng system. 24 equalization positions, ali-cancentric
<ontrols, rumble and scrateh filters, loudness switch. Clutch type volume can-
trols for bolancing or as 1 Master Volume Control. Hos channel reverse, elec-
frenic phasing, input level controls. Sensitlvity 2.2 millivelts for olt out.
Dual low.Impedonce outputs (plote followers), 1500 chms. Response .5-40,000
cps 2= 1 db. Less thon .03% IM distortion. Uses 7 new 7023 low-nglse dua
triodes. Size 14” x 472" x 10%”, Sheg. wi., 16 Ibs. Complete with printed
<ircwit boord, coge, profusely illustrated Instructions, all necessory parfs.

LAFAYETTE KYV-800—Stereo Preamplifier kit .7.95 Down.......Net 79.50

LAFAYEYTE LA-600—Sterec Preampiifisr, Wired.. 13.45 Down. Net 134.58

Outstanding Design —Incomparable Performance

| S—— _—

LAFAYETTE STEREO/MONAURAL
BASIC POWER AMPLIFIER KIT

KT-310

IN KIT FORM

® 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 CPS == 1/, DB AT 18
WATTS ® LESS THAN 19, HARMONIC OR
INTERMODULATION DiSTORTION

A superbly-performing basic stereo amplifier, in easy-to-build kit form. Dual
inputs are provided, ecch with individual volume control, and the unit may be
wsed with o nomy/precmplifier, for 2-18 watt stereo chonnels, or, at the flick
of @ switch, a3 o fine 36-watt manaural amplifier—or, if desired, it moy be
uted os 2 sepfirate monoural 18.watt amplifiersi CONTROLS include 2 input
valume centrols, chaonnel Reverse switch (AB-BA), Monaural-Steres switch,
DUAL QUTPUT IMPEDANCES are: 4, 8, 16 and 32 ohms permitting parallel
{moncural] operation of 2 speaker systems of up to 14 chms. INPUT SENSI-
TIVITY : 0.45 volts per chonnel for full cutput. TUBES are 2-4ANE, 4-7189;
GI-34 rectifier. SIZE 9-3/16" d (10-9/16” with controls) x 5%” h x 13%” w.
Supplied camplete with perforated metal coge, all necessary parts ond de-
failed instructions. Shpg. wt., 22 Ibs.

¥T-3210 Stereo Power Amplifier Kit........
LA-310 Stereo Power Amplifier, Wired.

A4.75 Down............... .Net 47.50
.6.95 Down. .Net 69.50

LAFAYETTE RADIO

BRONX, N. Y.
542 E. Fordham Rd.
FOrdham 7-8813

NEW YORK, N. Y.
100 6th Ave.
WOrth 6-5300

BOSTON, MASS,
110 Federal St.
HUbbard 2-7850
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LAFAYETTE STEREO TUNER KIT
The Most Flexible Tuner Ever Designed

KT-500

IN KIT FORM

74.50

LT-50

COMPLETELY WIRED

124.50

® Mubtiplex Qutput 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 @ Dval Cathode Follower
Output

More than a year of reseorgh, plonning ond engineering went into the making
of the Lofoyeite Stereo Tuner. FM specifications include grounded:grid tricde
low ncise front end with triode mixer, double-tuned dual limiters with Foster-
Seeley discriminator, Jess thon 1% harmonic distortion, frequency respanse
20.20,000 ¢ps £ '3 db, full 200 ke bandwidth and sensitivity of 2 microvolts
far 30 db quieting with full limiting ot ene microvalt.

The AM and FM sections are separately funed, each with o separcte 3-gang
tuning condenspr, separate flywheel tuning ond separcte volume control for
proper balancing when used for stereo programs. Simplified tuning is provided
by mogic eye. Avtomatic frequency cantrol *‘lacks in®’ FM signol permonently.
Twa seporgte printed circuit boards maoke construction ond wiring simple, even
far such ‘o complex unit. Complete kit includes oll parts and metal cover, @
step-by-step inttruction monual, schemaotic and pictarial diagrams. Size §s 13%”
W x 10%” D x 44” H. Shpa. wt., 22 Ibs.

K1.500 7.45 Down ..Net 74.50
LY-50 Some as above, completely factory wired and tested.
12.45 Down .Net 124.50

165-08 LIBERTY AVE., JAMAICA 33, N. Y.
AXtell 1-7000

NEWARK, N. J.
24 Central Ave.
MArket 2-1661

139 W. 2nd St.

PLAINFIELD, N. J.

,PLainfield 6-4718

ELECTRONICS WORLD
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1960
304 GIANT SIZED PAGES

CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS
NOT AVAILABLE IN ANY OTHER CATALOG OR FROM
ANY OTHER SOURCE — SEND FOR YOUR COPY NOW!

Leaders in He-Fi

PA-36 TRANSISTORIZED
.\ POWER MEGAPHONE

4 SPEED CHANGER
WITH BRAND NEW .
GE VR-22 (.7 MIL) DIAMOND

STEREO CARTRIDGE
42.50

| (BN
T™-66 !/ STERED

AUDIO. ANALYST
11.95

———rre s

HE-10 WIRED 79.95

RW-60
= 20,000 .
; PROFESSIONAL PK-331 33% RPM OHM f
! COMMUNICATIONS HYSTERESIS TURNTABLE PER VOLT !
| RECEIVER 47.50 MULTITESTER . SK'128 ULTRA-LINEAR |
§ KT-200 KIT 64.50 13.50 8” DUAXIAL SPEAKER
!

. % r ‘9.50 "
a LAFAYETTE RADIO, Dept. ri.9 '
4T | P.0. Box222, Jamaica 31, N. Y. I

OUT | StND FOR THE WORLD'S LEADING ELECTRONICS, )
AND | RADIO, T.V., INDUSTRIAL, AND HI-FI GUIDE

-

PASTE ] Send FREE LAFAYETTE Catalog 600 I
ON Name (pab. . Jdde e Dawe . . oo

"Everything in POST | Address ......o.ciiiiiiiiiiiiinnn. I

- CARD |

S(“aam (Ci 78 R Zone Siate. ... l
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ELECTRONIC CHEMICAL CORP.

orers FREE!
offers °

AT YOUR JOBBER’S

35" PLASTIC
=} EXTENDER

with PUSH

BUTTON
ASSEMBLY

For Pin-Point Applications!
DOES NOT CAUSE SHORTS!

0=
OISE’/
VOLUME
CONTROL
and
CONTACT
RESTORER

2 0z. Bottle & 0z. Spray Can

sJ00 5225

e (leans
e Lubricates
® Protects

NOT A CARBON
TET SOLUTION

Net to Servicemen
Plus FREE PLASTIC EXTENDER
Insist On The Genuine!

BEWARE OF CHEAP SUBSTITUTES

& TUNER-TONIC

WITH
- PERMA-FILM
f )
Economicol—a little does a lot.
Cleans, lubricotes, restores all tuners, in
cluding wofer type.

Non-toxic, non-inflammable.
Use for TV, rodio and FM.

36 0z, Aerosal Can

Net to Servicemen

Plus FREE PLASTIC EXTENDER

-\ N OISE”

! RUBBER COAT
SPRAY

® Insulates ® Waterproofs @ Protects

5325 6 0z. Spray Can

ELECTRONIC
CHEMICAL CORP.

813 COMMUNIPAW AVE, JERSEY CITY 4. N J
124
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SOUND
ON TAPE

By BERT WHYTE

S I write this column, it is but a few

days since the National Association
of Music Merchants convention ended
in New York. Here is where the newly
proposed 4-channel. 7.5 ips stereo tape
got its baptism of fire. This year's
NAMM show was one of the most
heavily attended in some time. This
was because of the tremendous gen-

| .
cral interest in stereo and, of course,

interest in the new tape format has
been stimulated by the controversial
statements regarding it which have ap-
peared in the trade press.

In any event, this NAMM show saw
the four-channel stereo firmly in orbit.
It is interesting to compare our new
sterco tape format and the furore it is
causing . . . with the stereo tape situa-
tion in Europe. Having just returned
from a European trip of some weeks.
1 have becn astonished by the wide di-
vergence of activity, for example, 4-
channel tape is almost completely un-
known to the average enthusiast and,
in fact, there are few tape companics
who are awarc of its existence. The
old 2-channel stereo tape market there
has almost ccased to exist. Tape costs
weore even higher than ours considering
the wage differential of American and
European workers. When the stereo
dise came along, tape rcally nosedived.
This is especially true in England,
which must be regarded as the most
nearly like our country as far as hi-fi
activity is concerned.

1 believe I told you some of these
facts when I returned from my last
trip, but have repeated them to jiggle
memory and also to further report that
this situation is practically unchanged.
Which is unhappy news for many of
you who would liked to have had some
of the fine Angel and HMV recordings

| on stereco tape. Well, perhaps the stim-

ulus of the 4-channel tape in our coun-
try will affect the American repre-
sentatives of these companies and we
will get some action.

In spite of the gloomy picturc as far
as stereo is concerned, there is plenty
of other tape activity. For one thing,
taping live programs off the air is very
popular in England. The British are
now beginning to build up quite a re-
spectable network of FM stations and
high-quality tuners, heretofore practi-
cally unavailable in England, are now
coming on the market from the major
hi-fi manufacturers. In the area of live
symphonic broadcasts, the Briton fares
much better than we do. It is not at
all unusual to have as many as 3 live
symphonic shows in a night and it is
a rare night when there is not at least
one live broadcast.

www americanradiohistorv. com

GO ESSCO FOR C-B GEAR

THE TOPS IN PEIFDIMANCI—QUALITV—LOWES'I
COST

A partial Illt of EXCLUSIVE features in ESSCO
Transcvis. hen output eficiency thru use of
xmting type tn Relay switching antenna circuit,
100% med. no 'eedhacu Heavy duty xmtg type com-
ponents with Hl Q coils. conds. Fixed tuned oscillator
stage guarantees FCC compliance. Crystal calibrator
for receiver alignment/chan, getting, Super sengitive
selective revr—more 8igs with less naise.
output xform. Easy patching into fone lines.
more features would hil this page, send/specs
THE ESSCA GEM C-B Transceiver kit. Complete w/all
r':rr:: wd coils, tubes drilled chassis, easy instruc-
39.9%
SUPER DELUXE KIT includes prefabbed units ready
for wiring, RF oscillator stage wired and cali-
brated
Wired Air Tested Transceiver.
“;em!y cchannel power supply choice.
The ESS5CO OUAL GP antenna, sturdy durable tem-
Dewd steel clements, 1o loss base insul, doubles power
527.9s

'U'LD - YOURSELF KIT &-8 transmitter featured
Auaust issue. Camplele arts kit with drilled chassis
etc. An Essco Speci 8.9%
ESSCO UNITIZED PDWEI BOOST C-B8 XMTR. Allows
30 watts on cnan =23 for signaling or S watty vaice
on all 23 ¢ .$99.95
CAN'T GET VOUI PRESENT €-B unit to Duk out?
Order a Essco TINIMITTER. Complete wired tested
RF unit of highest e#. Ready to install w, vour
present P.§. & modulator $19.93
Mmy new h:thg |n(erelhnc c B gadgets described in
"THE C-8 NEW nth info packed bulletin,
Will help you get the m"len rom C-8 operation . .
Ten cents 'idsue e are not th- largest, but
we've 9ot the mostest in C.8 values.

ESSCO C-B HQTS.

612 VvbC

38 Walker SI
NYC 13, N,

MOVING?

Make sure you notify our sub-
scription department about any
change of address. Be sure to
include your postal zone number
as well as both old and new
addresses. Please allow four
weeks’ time for processing.

ELECTRONICS WORLD
434 South Wabash Avenue
Chicago 5, Illinois

SEII VICEMEN!

Write for SENSATIONAL CATALOG
HENSHAW RADID SUPPLY

3817 TRODST KAMNIAS CITY, MO.

LOOK

NO FURTHER . .. [F YOU'RE
- UNHAPPY WITH “HI’" HI-F}

e PRICES. WRITE FOR OUR
i J UNUSUAL AUOIO CATALOG.
- KEY ELECTRONICS CO.

120-C Liberty $t., N.Y. 6,
L 4 Phone EV 4-8071

'REALIZE YOUR DREAM

Become a graduate Flectronics Engineer. Share re-
wards awaiting college men higher income. rapid
advancement. Important firms interview seninrs here
recularly

Electrical Engineer in 27 months

1.5, degree in Electrical ( Electronics or Power major),
Mechanical, Civil, Chemical, Aeronautical Fngineer-
ing. fn 36 Months a B.S. in Business Administra-
tion (General Business, Accounting, Motor Transport
Management majors). For earnest, capable students.
Small classes. More professional class hours. Mature
students. Well-equipped labs. Modest costs. Veteran
approved.  Year-round operation. Enter. January.
Mar.. June, Sept. Write J. H. McCarthy,
Director Admissions. for Catalog and * Vour
Career in Engineering and Commerce’” Bovk.,

TRI-STATE COLLEGE

41699 College Avenue, Angola, Indiana
ELECTRONICS WORLD
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All this activity has given impetus
to their market in monaural tape ma-
chines, and a great variety is available.
As in our country there are good and
bad units and some pretty wild per-
formance claims made. One unit claims
response within 3 db from 50 to 12,000
cycles at 3.75 ips, and 60 to 9000 cycles
at 1% ips!

In another area of tape activity, the
Europeans and especially the British
and Germans, scem to be a bit ahead of
us. This is in the use of tape synchro-
nized for home movie production. I
know we have our Magnastripe and
other similar systems and these have
undoubted advantages, but now be-
coming a strong market factor are
several units which can be attached
to any tape recorder to perform lip
sync functions with the movies. Not
much higger than a lady's shoehox and
of relatively modest cost, these units
function on a carrier basis. Generally
a very-high-frequency signal is put on
the tape along with the program sig-
nals and this is subsequently modu-
lated with a low-frequency signal and
on some units there are even motor
interlock devices. It all adds up to the
fact that at rcasonahle cost lip sync
home movies are becoming very much
the thing over in Europe. We have had
several such devices in our country
which accomplish ahout the same
thing. Fairchild made one, Runger still
does, Ampexr once had one and years
ago Mugnecord had a brief fling with
an especially effective type. The
trouble with all of these was the high
cost and so, except for professional
use, they sort of fizzled. Surely with
our genius for mass production and
automation we can come up with a rea-
sonably priced item like this that
would seem to have quite a potential
considering the ever-growing popular-
ity of home movie making.

Onec other really intriguing item
stems from the Germans who for some
time now have been trying to come up
with a completely revolutionary idea
in magnetic recorders. This is a device
in which “tape” is not really tape as
we know it, but rather a sheet of oxide
coated plastic, roughly equivalent in
size to this page yvou are reading. In-
serted in the machine somewhat on the
order of paper in a typewriter, the
sheet remains stationary, while the
magnetic pickup and record heads are
on & carriage type of affair which
“scans’’ the oxide sheet hack and forth
line by line, again analogous to a type-
writer, From what I understand there
has been a lot of progress made on the
device hut many problems remain un-
solved. The big point of it all is motion-
al stability and a presumably fast and
easy method of “tape” sheet duplica-
tion and lower material costs. Still in
the realm of *“blue sky,” but so was
the atom homb a few years ago.

As was to be expected, Ampex and
all the other tape people were going
all out for the 4-channel tape and I
observed enough reaction hy visiting
dealers to gain the impression that
most of the reaction was favorable, A
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The MICROPHONE for Citizens’ Band

=y

95

MNET

#

WITH EEIILED

CORD l[’ : 3
ol

Model CM-1
BELL CARBON
MICROPHONE

Microphene is carbon type with push to talk
switch to control the audic and relay circuits,

Case moulded of heavy-duty, black phenclic.
Available with either straight or retractable

: BELL
. PRODUCTS

T, Lows mO. o+

cord. Supplied with hanger bracket.

BELL PRODUCTS COMPANY

4251 Forest Park Avenue
$t. Lauis 8, Missouri

5:1ty zone

ELECTRONICS % ~ SEND
m womLe
ELECTRONICS
WORLD
EVERY

4

MONTH

name

address

state

Check one: [} 3 years for $10
[0 2 years for $ 1
1 year for $ 4

In the U, 8., its possessions, and Canada.

Foreign rates: Pan American Union
countries, add .50 per
yvear; all other for-
eign countries, add
$1.00 per year.

Mail to: ELECTRONICS WORLD
Dept. EW-9-9
434 8. Wabash Ave., Chicago 5, Ill.
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FIX OLD
RADIOS
IN A
JIFFY !

Fix 'em
good as new ...
without lost
time or
needless testing

Uften It takes more thne than 11°s worth 0 ux old radios

.« bul NOT when son own this 215 pownd, T4 puge
-Illrnrxll RADO TROUBLESHOOTER'S HANDBOOK!
The only service guide of its kind still in print! Glhes
common trouble s¥mbtoms and femedics for over 4,800 old-
time receiver models wade by 202 numifaclurers privk to
1912—also quto rFadios,  Even heginners ean use Lt to repair
old sets thal might otherwise he thrown away hecause serv-
ice data {3 lacking or beeause testing takes (oo fung.

CUTS SERVICE TIME IN HALF

This famous Handbook more than pays for itsell the tirat
e you gse 8 Cavers 853% of the Things 1hat are apl to
g0 wrong. Shows exaetly wheee the tPable by hkely to be,
Explaing step by step how 1o tx it withoutl lost time or
ncless tedding.

ives full service details on old ~els made by Airline.
Apex, Anidn, Atwater Kent, Belmon®, Boseh, Bronswick.
Clirlon, Crosley, Emerson, Fada, G E. Kolster, Majestic,
Mutorola, Phileo, Pllot, 11°A, Slvertone, Sparton, Strom-
berg and dozens more, Includes hundreds of pages of vld
tube, transformer and other components daty.

10 DAY FREE EXAMINATION

—_————— e e ——4

| Dept. RN-99, RINEHART & CO,, Inc, |

| 232 Madison Avenue, New York 15, N. Y. i
Noeinl RAD|O TI(l]UHI ¢ \H(IUTER\ HANDBOOK (l»r

I I1-dny exavnoat . 1 Ie 1o keeD book, will '
then mend SG.05 Otherwise, 1 will res

| turn wook Prompty and owe nothing. |
INAVE! Hend S6G.05 with order amid we pay postage.

l NSame  1o-day return privilege with money refunded.) l

' NAME | ittt ittt it ies ciier ety l

I Fa T L T T T T T S l
l Clty, Zone. State. .. ... - L. i
| QUTSIDE W.S.A._price $7.48 casn with order only,

Money back 1f you return book mn 10 days. |
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Now Completely SELF-CONTAINED

For_ Testmg & | Rejuvenating

BLACK ond
AND WHITE COLOR
e S

including

Used by Thousands of Professional Servicemen

TESTS AND REJUVENATES
all black & white and color
picture tubes at correct fila-
ment voltage from 1 to 12 V.,

TESTS AND REJUVENATES
110° tubes with 2.34, 2.68,
4.3 ond 8.4 vait filaments.

TESTS AND REJUVENATES
color picture tubes. Checks
each color gun separately
same as black & white tubes.

ACCESSORIES for USE ONLY with FORMER B2 K Models 400 and 350 CRT
-

0,00

Model CR48 Adapter.

w
/@ Eksax MANUFACTURING €O.

3726 N. Southport Ave. s Chicago 13, lllinois

Canodo: Aflas Radio Corp., 50 Wingold, Teronto 10, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.

110° TUBES

Gives you more value than ever—all-in-one.
Quickly checks and corrects most TV picture
tube troubles in a few minutes right in the
home without removing tube from set.

Gives new useful life to weak or inoperative
tubes. Checks leakage. Restores emission and
brightness. Repairs inter-element shorts

and open circuits. Life test checks gas content
and predicts remaining useful life of picture
tube. Completely self-contained in
leatherette-covered carrying case. Net, 569923

Model C40 Adapter. Far use only with gll previous B&K Model
400 and 350 CRT's. Tests and rejuvenates TV color picture
tubes and 6.3 volt 110° picture tubes.

For use only with all previous B&K
Model 400 and 350 CRT's. Tests and rejuvenates 110° picture
tubes with 2.34, 2.68, and 8.4 volt filaments.

MAKES NEW PICTURE TUBE SALES EASIER

Net, $9.95

Net, $4.95

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

YOUR COPIES OF

ELECTRONIGS %

ARE VALUABLE!

Order direct from:

JESSE JONES BOX CORP.
Dept. EW
Box 5120, Philadelphia 41, Pa.
(Established 1843)

Keep them neat...
clean... ready for
instant reference!

Now you can keep a Yeat's cobies of ELEC-
TRONICS WORLD in a rich-looking leather-
erte file that makes it easy to locate any
issue for ready reference

Specially desizned for ELECTRONICS
WORLD. this handy file—with its distinctive.
washable Kivar cover and 16-carat zold leaf
lettering—not onlv looks good but keebs
every Issue neat, clean and orderly.

So don't risk tearing and soiling your coples
of ELECTRONICS WORLD—always a ready
source of valuable information. Order sev-
eral of these ELECTRONICS WORLD vol-
ume files today. Thev are §2.50 each. post-
paid—3 for $7.00. or 6 for $13.00. Satisfac-
tion guaranteed, or your money back.

(Be sure to specily whether you want letter-
ing to be Electronics World or its former
title, Radio & TV News.)
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nuraber of dealers were still puzzled
about the relationship of the cartridge,
since RCA had announced once again
that it was releasing equipment to play
these tapes. But the real hombshell
was the Bell Co. which much to the
consternation of many jumped into the
cartridge ring with no less rthan six
tape cartridge playback machines. ail
of which were purported to be avail-
able for early delivery. In spite of this
development, most peopie were of the
opinlon that the 4-channel reel-to-reel
tape would be the quicker to get off
the ground. Very likely both will soon
be on the market and it will be up to
individual preferences which system
will appeal most to the consumer.
From a strictly quality viewpoint, for
the hi-fi man, the cartridge will just not
make the grade. Furthermore at this

| time I am not even sure whether the

four-track reel tape will meet with the
unqualified approval of the tape en-
thusiast. Early reports had the quality
of the four-track stuff as at least equal
to the old two-channel tape.

1 have a number of the first pro-
duction of four channel tapes now for
review and to be quite candid and
blunt about it . . . I'm not overly im-
pressed. Of course, it is to be empha-
sized that this is the very first produc-
tion run on these tapes and there are
undoubted “bugs’ that will have to be
worked out, but thus far I have been
bothered by sevecral things. Layer-to-
layer “print-through” is much greater
than it should be and, on virtually
every tape, I heard cross-modulation
between the two sets of stereo tracks

| during the quieter sections. Probably

on the average tvpe of speaker system
this might not be noticeable, bhut it
sure is with high-quality units. Noise-
wise. the new tapes scored fairly well,
but as far as I am concerned there is
a lack of brilliance and a diminution of
transient impact between the four- and
the two-channel. So with this in mind

. that what I review may not be of
optimum 4-track quality . .. here goes!

A MIRACLE IN SOUND
Mercury barack demonstration tape. DE
MS.3. P'rice 87.95.

The one side of this tape is devoted
to pop selections from the Mercioy

| catalogue. the other to classical selec-

tions. The pop side was quite cleanly
recorded at good volume levels. was
well balanced, and stereo directional
eiTects and other stereo aspects were
well maintained. Noise level was no
higher than 2-channel equivalent. How-
ever, | did hear a moderate amount of
print-through at the beginning of se-
lections and 1 also could hear cross-
channel modulation.

The classical side was recorded at
lower volume levels and there was
more noise apparent although still
nothing too objectionable. Balance be-
tween the two channels had to be ad-
justed for equal output. There was
again print-through and cross-modu-
lation. One of the selections, the Wag-
ner “Siegfried” excerpt, I had available
on two track. I set up my machines so

ELECTRONICS WORLD
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BC-929 3-INCH SCOPE

vost
L0

salhwn
P 1

TV A ey
te with tubes.

BC-733 VHF 10-TUBE AIRCRAFT RECEIVER,
#-channel xtal econtrnl. Freq. 10x.1 to 110.3
Me. Dual  filter range.  Eaxily  comverted  for
trackink Sputniks!

Exc. used. Complete with tubes .0 $1l95
Hrand New camplete with tubex. . ... .. .. $8.95
Dynamotor for above 12 or 24 V.—New $5.95

AN/APR-4 RECEIVER only. &5 to 4000 Me in
5§ tuning unit ranges. High precizmn tabaratory
instrument used to mon
quency of any signals with
wide and narrow hand
panel.  Outputs a
pulse  analyzer. panadapter,  ete. 369

Input 115 YV 60 ¢y, LIKE NEW L]

Tuning Units: TULS, 'I'Ul7 TU18.each. 539.50
TUl9 ... ..each $89.50
AN/ARN SA AIRCRAFT RECEIVER [ B SR EH
superhet, Becrystal eontrol FIHF for statwe-dr

reception. 89.95

Exe. used with tubes. .. .....

ASB.5 'SCOPE INDICATOR
BRAND NEW. includ-
ing all luhes, together
with 6BP1 *'Scope
Orlmnnlly used
in Navy Aircraft
RADAR equipment.
Easily cunverted for
AC operation.

VALUE $250.00!

& miowsi5.95
SCR-522 2-METER RIG!

Terrlfic buyl VHF Transmitier-receiver. 100-156 Me.
4 channels. Xtai-controlled. Ampliturle muodulated
volce. Thcy re EOing fast! l-xcellenl condition.

SCR-522 with a

18

tubes, Iop rack and metal case.
COMBINATION. ....... .. . Special 332 32
-.%19.50

Receiver only, wit
Transmitter Only, --$22.29
Accessories for above awv

chinents

AN/ART-13 100-WATT XMTR

11 CHANNELS
200-1500 Kc
2 to 18.1 Mc

Famous Collins Autotune Aircraft Transmitter,
AM. CW. MCW. Quick change to any of ten pre-
set channels or manual tuning. Speech amplider/
clipper uses carbon or magnetic mike. ighly
stable. highly accurate VFO. Built in Ntal con-
trolled calibrator. PP811s modulate 813 in final
u{) to f‘lﬂ%. (‘]iﬂﬁs "B." A Real “"HOT'" Ham buy
at our low price! Orig. cost $1800.

Exc. Used. ......... ... ..c...... 348 5

30

Complste with Tubes

0-16 Low Freq. Osc. Coll for ART-13. 7.95%
24V Dynamoter for ART-13. . .. ... . ... 11.958
]
AREB celver 1 pand TUN-H00L0 Ke, wlul all
TR N T e $17.95
i New. with Tubes aml Dynamator. $34.50

234-258 MC RECEIVER
AN/ARR.2

BRAND NEW  11-tube UNF

Tunable Receiver with sche-

matic. Only 4 few at this low

price!

Complete with tubes sa l88

l Descriotion Used NEW

l  BC-312 RADIO RECEIVER
FOR VEHICLES

6 Bands 1500 KC to 1% Mc. continunus tuming
Phane and C\V, internal dyna Swell ham
znobilr re('ei\-t;r very  cles aliz ;. includsd
‘omplete wi Tubes and 11

bynamotor. Exc. Used..... $49 50
BC-312 AC Model. with 110 \ A(‘ Power Sup-
ply RA20 ., ..... ... vvvr. $59.50

LORAN APN 4
FINE QUA
NAVIGATIONAL EOUIPMEN‘I’

Determine exact Reographlc posltlon of your boat
Indicator and roceiver cumplete with ail lubel

plane.

and crvs'

INDICATOR 1D-68/APN-4, and RECEIVER 842 so
R-98/APN-4, complete with tubes. Iixc. ured U
Receiver-indicator as above. HRAND NEW. 559-50
Complete KIt of Accessorles for Above: PE-Z.mi In-

verter, Set of Plugs, Visor for Indlestor, 549 50
Oneration Manual. ALL BRAND NEW. .....

ll

LORAN APN/4
OSCILLOSCOPE

Easily converted for ume on ra.
dio-TV service bench.

Completely Assembled
LIKE NEW! Supplied with

5" Scope, type 95
SCPI only _....... L
HBrand New ........ .- .%19.50

MN26Y BENDIX DIRECTION FINDER
150-325 Ke; 325.605 Ke: 3:4.7 Me. tnmblete with

tubes, motor. 326195

S o N Es D B e WS

- ey
SCR-274 COMMAND EQUIPMENT 3
ALL COMPLETE WiTH TUBES Like

BC—QS:I Receiver 100-550 KC
BC-454 Receiver 1.6 Me. .
BC-455 Receiver 6.8 Me .
BC-450 3-Receiver Controt Box. .. ..

.$14.50
0 S5

110 Voit AC Powcr Supply Kit, for all 27 (N amd
AHC-OG Recenvers, Complete with metal s-, 95
ca~, Instructions .

Factory wired, tesied. reads (o bpérate $11.80
ud AN

SPLINED TUNING KNOB fur 274-N
"W
49¢

RECEINVT IS, Fits BC 45

others. Only .

————

C-457 TRANSMITTER-4.5.3 Mc. compicle ST ss
with all tubes and crystal. HRAND NEW. U
BC-458 TIANSMIYTIR—J 3 o

1 !.uhes and cryatal.

7 Me. Complete with

ARC.S/T-19 TRANSMITTER_3 to 4 Mc. BRAND
I NEW mmble!e \vllh Sl tubes & s
erystal ..., D I I I U

BC: 4"hﬁ Modulator ... ..... USED .45 NEw 5.95
BC-451 ‘I‘r-nsmnu-r Control Rox, 1.2% NEW 1.49
POWER SUPPLY KIT, for All Command Transmitier..
FProvides all needed voltages. 0 l
Aquality kittonl¥. . ......... ... ......

oz an
RGN NN RGN NN SN SN SN SN ER a

BC-603 FM RECEIVER

or mmlnuhm tuning:.

Wilh <y IR
I) or "l\‘ ID\l ||nlur fe
Exe Ul &1 "

annel hu~h

Al Wb itton tnnn
Me. Complate

,ﬂ" HRANIY NI W 31 4,95
ur

Slirand New $5.50
BC-683 ..

:\h-: 3 \Id-‘ ahove aweept 27 o SR O sza so

AC POWER SUPPLY FOR BCGO3. 683

Interchamn able,  pp ||I.|c‘| =~ adyhamioton . II |- |ln |lll
“\ésvlé & + \l'cl CVROCH I. (3] Ll

' WML 2AVAC |-lun
Hil. wath ¢ m-lruxln.u- . sa 45
\errd o - 10.493
l(}31;-;; for B,
.. .%2.95

--------------1

BENDIX DIRECTION FINDER

l For comimuercial navigatiwon on boats and planes. 10G-
1500 Ke. continuous.

I MN-26.¢ Receiver. uved. with 12 tubes. .

With 12 Tl.lw(. BRAND Vl‘\\' .....

(A5 F Rotatlahle -

M 2 Azlmuth (nm.rol Baox

L All necessary accessories for above in llock
[

-------—-----J

LORAN R-65/APN-9 RECEIVER

& INDICATOR

3 Used in ships and aircraft.
E!.;f] Determines position by ra.
7 dio  signals from Known

xmitters, Aceurate to with-
In 1% of distanee. Complete with
tubes and erystal. Exe. used.

value $1200.00. 319.50

Our Frice. .

SCHEMATIC DIAGRAMS o, o, soviement oo

— e 07 MR 0798, SAch TV
SEND run FAEE CATALOG, many more Wonderful Sur.

elus Buys!

September, 1959

=y REMOTE CONTROL Am.32
e et temote eontral for rndin st Uses
YO 4 hinrht batts, Prosfdes L-..q......‘,‘.
amd sidetone 0 headeet He oF o imn . Sk
EOR ana Phone jacks. Makes gmod ph
Dateh unit BRAND NEW. ... .......
MIDGET FAN MOTOR
11" soguare x T shaft exteml:
PO A Sl b i
Input. Complele with fan 52.1

FL-S FILTER

FL& Fiiter P

.$2.45

FM TRANSMITTER-
RECEIVER

APN.1. 120 tu 160 Me Air-
eraft R altimder ¢ 1|m||-
ment. Tubes: 1—

1285J7, I—IZ\‘II g

ll'_l‘lllil l—\iltl (‘nnn.lvle witl

all tubes wnd mount. For 27 Ve

BRAND NEW. ... ....... $8l95

Driglnal aoperating manual for above $1.00

ARC-5/R28 RECEIVER
:I'-nloh;rlhl)lperllel 100 to 156 Me n
ryutal channeis. Lompiew
Wifh’l(‘l‘Tul:-n. EIRAND :‘EW 324l45
T8 110V AC Power Sup. Kit for above $9.73
ARC-5/T-23 TRANSMITTER

100-150 Me Includes 2—H833A. 2—1625 321 so

Tubes. BRAND NEW

SPECIAL 1imited quantity ARC-5/T323 xmitters,
OFFER!| Fxccllent Used. less tubes $5.95%

MD-7 MODULATOR for T.23, complete with sg gs
4 tubes, LIKE NEW .

ARC-5 MARINE RECEIVER-TRANSMITTER
Navy Type Co ReCeiver 1.5 to 1} I
Mc¢ B yRA""D NE;“Vmwlthcﬁ Illbre ....... M—
Navy Type Comm. Transmitter 2.1-3
4 NEW with 4 tubes and Ntal ! 512.45 |

Mc BRA

MODULATOR for above, néw with tubes..... $5.93

WILLARD §-VOLT MIDGET
STORAGE BATTERY

BRAND NEW
"L Uses N

S
Fleatrne.

........... niv $2.69
2 VOI.T BATTERY "PACKAGE"
g 20 Amn g
L mm-r
1 |mmL

il e
:I—uu lrl Hulll!

gL .
ALL IIAND NEW!
Combination Price . .,

. §5, 45

Please include 259, Oeposit with ordcr—Baiance C.0.D

50¢ Handling CRarges on all orders under $8.00. All
shipments F. . Our Warchouse, .¥.C. Alt Merchan.
dise subject to Brior Sale and Price Change.

& Radio Supply Co.
Telephone: CO 7-4505
51 Vesey S4., New York 7, N. Y.

BC-906 FREQ. METER—SPECIAL
Cavity type, 145 to 235 Mc.
BRAND NEW, complete with
antenna. Manual included.

OUR LOW 39.88

PRICE. .. ......
STANDARD TUBES

Removed From Brand New Govt Equipment
GAJS 45 | X5 .35 | 807 .., .9

5 | 6ES_. .. .35 UIJ ...G 9!
S [ GACY . .SS | 826 .
. .32 [ 6J6 .. -32 5570 oo 7!
33 BBAB Le .3 1825 .. .29
.55 186; 2 .. .29

s AS6
MINI:\UM Yul: onn:m s ‘ru-:s 16 of & number or
assarted).
BC.620 FM TRANSCEIVER. 20-2% Mec. s'z 95
HRRAND NEW. Complete with tubes . ... . 2

POWER SUPPLY for BC-620, 658, nvmlable for 6,
12 or 24 Volts DC, Specify. ... ...........$8.9

SCR.625 MINE DETECTOR
Camplete portable outfit in original nnckmz. with
all accessories. Brand New. .. .., ... ... -$22.50

TG-34A CODE KEYEH

Self-contained automatic unit, re-
produces code eractice sianals re-
tordx-d on papcr tape. By use of
aker., provides code.
pll:!-:e signals to one or more per-
sons at spceds from S to 23 WP

BRAND NEW, in
orlRlnal carton.

Set of 15 Reels.
Bars~n

maunt tng
. u

DYNAMIC MANDMIKE, with ‘‘Press-to.talk’* Switch on
handle, card and plus—BRAND NEW only........$2.95
DYNAMIC HANDMIKE, aircraft, made hy Telepn“nm, CoFP
Press-to-talk switch on mike. BRAND NEW. .$4.95

Hi-Fi DYNAMIC HEADSET with Cushions
Freq. Range: 40.14000 CPS. No Distortion. 31.05
BRANO NEW . .. ....ccouriasinarrineine

l MICROPHONES !xe. ent BRAND
d NE!

Model Description
§ 7-17 .. .Carbon Hand Mike. .. .54.75. oo
7-30 .. .Carbon Throat Mike... .34
[ v-as .Army and Navy Lip Mike....... 1.25

7-24 ...Cn.rbon Mike. ... .. ......... 595

'15-9 .Handset ..... cheer.-.... 3.8B8
WS-8 . . Nawvy Type . . 2.69 A.76
HEADPHONES Excellent BRAND
Model Description Used NEW
HS-23 . .High Impedance......$2.19. .%$4.65
J HS$-33 . Low Impedance..,... 2.69... 4.65
HS-30 . .Low Imp. (featherwt.). 1.15... 1.89
| H-18/uv lhgh lmﬁm (2 unilu) <. 375... 7,05
TELEPHONI Low 1mpednnce

'lleDﬁl—’l‘b BRAND NEW PER PAIR $3.25
€0.307A Cords, with PLEG plug and JK26

l Jack .. ... cea... 99

Earphone C\llhlolll "for above—p;ir. fees . LS50

MOBILE-MARINE
DYNAMOTOR

input 12V DC. Cutput: 825 V

nt
Shpg. . .
oun Low 'sRiICE. ad
OTNER DYNAMOTOR VALUES: Excellent BRAND
Typ input Output Used NEW
DA-IS-A 28V 11A 400V .400A $4.99 $56.75

DM-2! 8V 224V .07A 275 4.75
- O5A 745 a.ds
=3 BV 5 575V 164
28V 7A 540V.25A 1.95 3.75
12V 2A 20V, [} 2
-53A 28V __220V.080A_3.75 _ 5.45
DM-64A 12V 5.1A 21sv A50A 7.95
PE-T3CT Z0A .95 10.50
PE-8¢ 28V 1.15A 2sov ESDA 2.75 4.95
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for FUN, BUSINESS, SPORTS, INDUSTRY, BOATING, AUTOMOBILE

»New Citizene Broadeactor

COMPLETE 11 METER
TRANSCEIVER

NO EXAMINATION
REQUIRED /

May Be Used
by Anycne!

% Universal operation. One unit works on 115V

AC or 12V mobile.
Operates in Home, Office. Car or Field. No lests of ¢xaminations

requited, Any cilizen over 18 years of age may use any of the
FCC-asnigned 22 channels in the 27me range (11 meters) {yr trans.

milling and receiving,

% EXULUSIVE! Channel switch allows choice of three channels for
Reeeiver and brosdcasler units are tuned to aame ¢hanne)

operation.
simulianeourly,

W Operation exiremely esnYi only three controis:
snd OnfOff fVolume.

for muted standby operation.
instantanequs Lrsnsmission or reception.

Chsnnel.
Squelch control subdues baekground noice

Offecs push-to.talk operstion for

COMPLETE WITH CRYSTALS
FOR CHANNEL 11 AND
PUSH-TO-TALK MICROPHONE

o 5129

Squeicrh

% 10 Tube Receiver fTransamilter is crystal controlled (or -table opera-

tion.
svsilable Tor any channel.

& Power Input: — 5 walts. AM modulated.
3%x13x10%". Light weight, 9 1bs.
% Modern “living room™ design.

With proper crysials, alt channels are covered, Te<ted psir«

Compscet: —
Meets all FCC requirements.
Carrying handle slo acts s» tilt

$1300 pown $T48 per me.

anly

atand for fined aperation or mounting bracket for permanent fin-
siallation. making the Broadeaxter extremely vecnalile.

LEASE RUSH NEW BROCHURE ON THE GLOBE CITIZENS BROAOCASTER T@

CITY & STATE:

Ew-8

L-_-_-

HANDlE JOBS 'I'WICE
AS FAST WITH YOUR
OSCILLOSCOPE!

A complete guide to when, where
and exactly how to use the
handiest instrument of all

Learn to use your ‘scope on all
types of work—and see how much
faster and mwore accurately you get
things done!

This 346-page revised edition of
MODERN OSCILLOSCOPES AXND
THEIR USES 1eaches you all about

these versatile instruments. You learn
1 locate AM, FM or TV troubles
quickly. Methads of handling

tough  realignmment  jobs  are
clearly explained.  Fvery  de-
tail i outlined - from making
connectiops te adjusting com-
punieits and setting “scope con-
trols. And you learn to analyze
patterns fast and right! In-
cludes data  on  quantitative
measurements. the slickest way
to  diagnose many  color TV
troubles and align circuits, Also
covers scop€ uses in lah work,
indastrial electronics and teach-
ing. 370 illustrations,

PRAGTIGE {0 DAYS FREE

Dept. RN-99. RINENART & CO.._ INC. |
232 Madjson Ave., New Y
Send MODERN OS¢ N ¥ l
examinatiior. 1f 1 1 3 ~ Nyou
$6.50 (plus postniger p I
will return book v I

(SAVE! Send $

nd R art
postage. ame lo-dly returh Privilege wm\ money

City. Zene. Stale
OUTSIDE U.5.4.—3$7.00 cash only.

10-day money- I

i

|

|

|

| refunded promptiy.}
|

|

|

! back guarantes.

coming soon...
The Big, Exciting RIGO

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., 1 to 10 P.M.

Admission 75c, children free.

MILWAUKEE —Sept. 11, 12, 13. Pfister Hotel

ROCHESTER, N. Y.—Sept. 25, 26, 27
Sheraton Hotel

BUFFALO—Oct. 30, 31, Nov. 1. Statler Hotel

SEATTLE—Nov. 6, 7, 8. New Washington Hotel

PORTLAND, ORE.~Nov. 13, 14, 15
New Heathman Hotel

PHILADELPHIA—Nov. 20, 21, 22
Benjamin Franklin Hotel
RIGO Enterprises, Inc.
500 N. Dearborn St. - Chicago 10, Il

[R— et estreian.

© THIRD ANNUAL DETROIT
HIGH FIDELITY SHOW

www americanradiohistorv. com

i

Oct. 16, 17, 18. Statler Hotel ]

that 1 could A-B from the 4-track
to the 2-track at the same volume
levels. To me, the 2-track had it over
the 4 in terms of brillance and espe-
cially in transient response. It seems
hard to believe that this could be the
case, since the only difference between
two- and four-channel is the magnet
gap area.

Mercury has some of the most capa-
ble technical people in the record busi-
ness so I cannot entertain the idea
that something is amiss from that
point. 1 think further evaluation is
necessary, if possible with another
copy of the tape. I think it best at this
time to attribute the things I hear to
sheer newness . . . and lack of famili-
arity with the medium on everyone's
part. It is certainly unjust to draw
any definite conclusions regarding the
technique at this very early stage of
the art.

DANCING AND DREAMING
The Jay Norman Quintet. Concertapes
4-track tape 4T-5001, Price $7.95.

Much the same applies to this tape
as to the Mercury. This is all pop ma-
terial and well done for its type. The
recorded level is very high and signal-
to-noise ratio quite good. Generally
the sound is reasonably clean, but there
was a certain “coarseness’” to the pi-
ano I found unpleasant. and it may be
once again a matter of transient re-
sponse. Here, too, I found print-
through and cross-modulation was
somewhat more severe since the ma-
terial on both sets of tracks is quite
loud and in any quiet passage if the
loud is juxtaposed, it rattles through
quite audibly. These people have a
good reputation in the 2-track field
and know what they are doing. Soocooo
. . . once again it is either “early pro-
duction blues” or (perish the thought)
an inherent problem with the 4-track
medium. Let's hope not . . . but I felt
there was no point to be gained in not
reporting the phenomenon which 1
heard.

1 will have more 4-track reviews
next month, and I'm going to listen
very critically and at the same time
check my setup thoroughly. Maybe
we'll have some nicer things to say!
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TAPE EDITING TIP
By ROBERT E. MONROE

DITING of tape on Viking FF 75 or
Heath TR-1A tape decks is made
simpler if the tapelifter-pressure pad as.
sembly is removed. The serew which
holds this unit is located just below the
record and erase head cover, I the selee-
tor switeh is in the stop or rewind posi-
tion, the screw is accessible from the
front panel.

After loosening the serew and lifting
the pad assembly up and out, turn off the
drive motor and place the selerlor switch
in the rewind position. The tape reels
may now be easily rotated by hand. In
this manner, it is |ms~|b||- to loecate
sounds precisely enough to remove the
«s” at the end of a word. Mark the exaet
spol to be eut directly over the playbaek
head with a black or yellow glass mark-

mg crayon. —1_;
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TRU-VAC

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
Thousonds More Always In Stock 6WA4AGT . ALWAYS 30c¢
ova Jave sae 688  6CHB  g$7 784 12A16 12547 3
O1a J8Cs  sAb4 6BAs  6CL6  6SBGT 785 12417 12547 38
1A7GT 3BNG eaCy 6BCS  6CM6  65A7 7B6  12AU6  125K7 3%/44
18361 IBIE  saFa 6BCB  6CMT7  65D7GT 787 128U7  128N7GT )
1Cs ICB6  6AGS 6BD6  6CNT 4555 7BB  j2ave  125Q7 a2
17 304 ¢AHMGT 6BE6 6CQB 6567 7C4 12AV? 12veGT 43
154 354 eAMs 6BFS  6CR6  65G7 7C5  12AX4GT 12WeGT 4%
155 Ve saxs 6BGSG 6CS6  B5HT 7C6  12ax7  12xa 5045
1G4 4BQTA gaLs eBHe  oCUS 657 7C7 12AI7  1aA7/12B7 5085
tHSGT 4858  6ams 68J6  oCus  6SK7 TES 1284 1486 50Cs
ne 4BI7 &ANS 6BKS 606 (3104 TE6 12BA6 14Q7 s0le
e 4CB6  6AQ5  6BK7  6DE6  6sQ7 7E7 12BA7 19 s6
INSGT SAMB 6AQ&  ¢BI7GT 6DGEGT 6SR7 TE7 12806 19AU4GT 57
RS SANB 6AQ7  ¢BN6 6DQ6  6T4 7F8 128BE6  19BG6G 58
155 SATE  GARS 6BO6GT 6F5 eug IGT  128F6 19J6 A
14 SAVE 6AS5  eBQ7 46 6V6GT  7H7  12BH7 1978 75
1 SAI4 G6AT6  ¢gpa  6Hb 6WeGT  INT 12806  24A 76
Vs 5BR8  6AU4SGT ¢pss 6J4 6X4 rar 128R7 2526GT 77
V2 3J6 GAUSGT 68YSG 6J5 6XSGT 757 128Y7 26 78
1x2 5R4  6AU6 ¢RI 6J6 6x8 X6  12CAS 27 80
2AF4  5U4 GAUB  eB27  6J7 6Y6G TX?  12CNS 38 Ba/e24
78Ngq SUB 6AVSGT &C4a 6K6GT  7h4/XXL 7yq 1204 Isas 1723
2€Ys  SV4G  BAVE  oCBe KT 745 714 1265 3585
3A4 5v6GT SAWB  6CD6G ON7 7A6 1248 12K7 35C5
IA5 5X8  6AXAGT eCre Q7 747 12485 1216 Iswa
3a15  5Y3  GAXSGT 4CG7 654 7A8 12405 1207 3525

1 YEAR GUARANTEED PICTURE TUBES
Brand New* Allied A-1 Tubes Brand New

Below Listed prices do not include dud, Add Additional $5.00 Deposit
on tube sizes 1o 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.

10BP4 799 18MPA 1219 1ICPq
12tpPa 1049 16MP4 1) 99 GP.
148/CP4 1199  16LP4 1219 1THPA
16A04 1609 V4RPA 1199 1 7ip4
16DPA 1219 1TAVPA 1549 17QP4 1389 2NAP4 2149 20AWP4 1749 21WP4 V749 240P4 29 7%
16GPA 1609  1JBPA 13 4% 171P4 1699 2VALPA 1879 2VEP4 172% 21XP4 1749

For any
used or

<%, factory second tube!

= Y RO LT
= GUARANTEE -

-VAC arantees .
%?"My’e;‘f:}eV?’“ g:ny tube

19AP4 1839 2VAIP4 1879 215P4 1839 21Yea 1319
20CP4 1589 21AMPA 1799 21kP4 1839  21Zpa 17 A%
00P4 158y 21AUA 1879 IMPA 2239 24AP4 39 a9
20HPA 17 a9 21AVPA 1079 NYP4 1839 24CPa 2179

NSATIONAL
i 0 GIVE-AWAY

100,00

10!
We wan! i
tomers bY Nov s or
every new orduf
mmew'ﬁl“;:::. you a CrisP.
we

l e
new dallar B . e Th detective in - 107 e
’;“.::',‘Chwichi‘:u :ne year ot tq: S ”2" Eceive 1y,
Brar T date of purchase. = & -
ATTENTION QUANTITY USERS! SO BAUAALEE o $29

Big Discounts Are Yours . . . Coll 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-VAC® PAYS YOUR POSTAGE

On orders of $5 or more in U.5.A. ond Territories. Send approximate
postage on Conodian and foreign orders. Any order less than $5
requires 25¢ handling charge. Send 25% on C.0.D.’s, All orders subject
to prior sale.

Complying with Federal regulations, the following statement oppears
in oll Tru-Vac odvertising: Tubes oppeoring in this od may be FAC-
TORY SECONDS or USED tubes and are clearly marked.

Write Dept. L For FREE LIST Of Other Tube
. e Types and Products Sold By TRU-VAC®
Electric Company

Harrison Avenve Box 107 Harrison, New Jersey Visit Our‘Huso Tesﬁ’ng Dept. !n The Heart
HUmboldt 4-9770 ) Of Harrison, N. ).'s Electronics Industey
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prepare for your career in

ELECTRONICS
RADIO-TV
COMPUTERS

i and other fields of
ELECTRICAL ENGINEERING

At MSOE, you can equip
yourself for a career in
many exciting, growing
fields: MISSILES » RADAR
AUTOMATION * RESEARCH
DEVELOPMENT * ELECTRI-
CAL POWER * AVIONICS
ROCKETRY

When you graduate from
the Milwaukee School
of Engineering, you are
prepared for a dynamic
career as an Electrical
Engineer or Engineering
Technician. Under a fac-
ulty of specialists, you
gain a sound technical
education in modern,
completely equipped
laboratories and class-
rooms. As a result,
B MSOE graduates are in
great demand and high-
ly accepted by industries
nationally.

At MSOE you will
meet men from all walks
of life and all parts of
the country—some fresh

out of high school or prep school,
others in their twenties — veterans
and non-veterans.

You can start school in any one
of four quarters and begin specializ-
ing ‘immediately. Engineering tech-
nicians graduate in 2 years with an
Associate In Applied Science degree.
For a Bachelor of Science degree in
Engineering, you attend 4 years. A
3-month preparatory course also is
available.

FREE CAREER BOOKLET!
If you're interested in any
phase of electronics, radio or
| g T television, be sure to look
1 ‘# into the programs of study
g offered by the Milwaukee
-" School of Engineering. Just

| mail the coupon.
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canasn

| w2

Cagnosrag

mMS-114
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MILWAUKEE SCHOOL !
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r
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]
|
t Dept. EW-959, 1025 N. Milwaukee S1.

| Milwavkee, Wisconsin

: Please send FREE Career Booklel. 1'm n
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: O Radio [ Electrical Engineering
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1

|
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Name. Age
PLEASE PRINT

Address.
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[] I'm eligible for veterans education benelits

Preamp for Stereo
(Continued from page 67)

put signal to give a constant output
with frequenecy is the function of R-:.
C:, C,, and C-. This network provides
negative feedback which is frequency
selective to compensate for the stand-
ard phono (RIAA) and tape (NAB)
recording characteristics. A flat re-
sponse from a standard recorded disc
occurs with REr at 6000 to 12.000 ohms.
see Fig. 3. depending on the actual
values of the capacitors in the network
and also the recorded material and re-
sponse of the magnetic pickup used.

Fig. 4 shows the response and treble
equalization for tape at a speed of 75
ips. The .01-ufd. capacitor from the
12AX7 cathode to ground provides a
small amount of treble boost above
10.000 cps as part of this equalization.

The treble equalization control
which is labeled “Tone” in Fig. 2. en-
ables the operator to correct for devia-
tion in components or recorded mate-
rial to give the most pleasing response
from his particular audio system. A\
linear taper pot was used for this tone
control.

These preamplifiers will give an
equalized output with most magnetic
pickup impedances and have operated
successfully with pickup impedances ot
2000 to 6000 ohms at 10600 ¢ps. The in-
put impedance to the preamp increases
with frequency because of the frequen-
cyv selective negative feedbuck to the
emitter of the 2N508. The impedance
of the magnetic pickups will also in-
crease with frequency but will be be-
low that of the preamp.

The feedback decreases at low fre-
quencies because of the increasing re-

128%7
HEATER

iH

30ptd 1514 i5,,1d,
L 150V b > i50v,
=T 150V ==t 150, == 50 PRE AMP

i

anjan 5200

000~} st 00¢
——————— - 0K 10%
C‘ox u SRy WEw W2 W,
00 (20 wa)
4
it s TRANS, SEC!
126V, 150MA OR €3V, 300 MA
25 v, 15 MA,
HIVAC

Fig. 5. The common power-supply circuit.

actance of the feedback capacitor in
series with the tone control. Each of
the two feedback networks gives the
desired increase in gain at the lower
frequencies to accomplish the correct
compensation required for tape play-
back or for disc.

C. decreases the amplifier gain at
the higher frequencies in accordance
with RIAA requirements. This elimi-
nates the need to load a reluctance
pickup with the proper resistance for
high-frequency compensation.

The noise level in this preamp is 55
db or more below the standard refer-
ence level which gives an output of 11:
volts. The total harmonic distortion of
this preamptlifier at this level is %
per-cent.

Figs. 1 and 6 show the component
placement adopted by the author. Dif-
ferent component arrangements are
possible as long as the high-signal-level
wiring and components at the two out-
puts are not 1n close proximity to either
input.

If a UPX-003 is not available, then
this stereo preamp may be constructed
from scratch and the required 100-volt
supply could be obtained by decoupling
from a power amplifier voltage supply.
The total current required for both
preamplifiers is approximately 2 milli-
amperes. —30--

Fig. 6. Under-chassis view showing component layout for the dual preamplifier.
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FOR A STEREO $5 DOWN Page-after-page, month-after-

' $5 MONTHLY month. Exclusive bargains in HIi-Fl,
AMPLIF'ER, AMATEUR RADIO, LP RECORDS,
POWER TOOLS, OPTICAL GOODS
and TEST EQUIPMENT. Write today.

COMPLETE GUIDE

COMPLETE ... not a kit!
TO ELECTRONIC

Price includes handsome gold, maroon PARTS BUYING

and white metal cabinet! 250 pages, 8% x 11,

itlustrated handbook. Ar-
ticles, engineering data,

REALISTIC STEREOLYNE-7 AMPLIFIER plus buying guide. Over -
Another REALISTIC exclusive to electrify the HI-FI 30,000 items. Available
world! Our engineers designed it. It was manufactured Sept. 1

to meet our exacting standards. We guarantee it to out-

perform $40 to $50 stereo amplifiers or your money FILL IN — CLIP — MAIL TODAY
back! The REALISTIC-7 is a complete amplifier, de-

signed to get vou into stereo at the lowest possible cost! RADIO SHACK CORPORATION, Dept. 9F
Operates from any low output crystal or ceramic cartridge 7/30-COMMONW EALTHEAVENUE, SBOSTON I, JMASS:
. . . has separate inputs for phono and stereo tuner . Please Send me:

outputs for 8-ohm stereo speakers. A unique tone control [ iy B ERs e e S
circuit provides “flat” response on both channels . . . also e T i
functions as rumble filter to squelch turntable noise. Quan. | Color | yTEM s",‘T"'ionnsR 2| saLe
Straight AC circuit — no hum! Ganged volume control - { {imm.; .""" [ —
adjusts both channels simultaneously. Balance control e LAMELIFIER® | I .
keeps both speakers in perfect balance for listening pleas- O Check  [] Money [] C.OD. “Shipped by
ure. Size: 914" W51, H x 43,7 D. Can easily be e S
adapted for cabinet installation . . . front panel has 34" HEMEL —

edge for mounting. Order today. Convert to stereo. At ADDRESS._ SE—————
this price there’s no reason to (]elay. cITY_ ___ZONE______ STATE___

o N A n]|  RADIO SHACK

CORPORATION
o e ol am &
edtds Yo G e '

STEREOuﬂND AM-FM AND TURNTABLES THE FAMOUS
MONAURAL FM TUNERS AND CHANGERS ELECTROSTAT-3 SPEAKERS AND
AMPLIFIERS TWEETER SPEAKER SYSTEMS 167 WASHINGTON STREET, BOSTON 8, MASS,

L] 5
PLUS o complete line of audio accessories at ''maker-to-you'" prices. 230, COMMONWEALTH [AVENUE, IBGSTON 17, IMASS
a 230-234 CROWN STREET, NEW HAVEN 10, CONN.
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reamp

For Your Meter

By JOSEPH S. JASPER /

Top view of preamp. Adjustment shown is feedback control.

one wishes to measure a.c. voltages

that are below the level one may ex-
pect to read accurately on a conven-
tional voltmeter. Generally, these will
involve readings in decibels in such ap-
plications as measuring signal-to-noise
ratio, hum level, residual noise. fre-
quency runs on tape recorders or disc
equipment {where the level used may
be 20 db or more down from normal
signal level), and other uses.

A meter that can read, say, 60 db
down from a reference level that will
itself be within the range of the instru-
ment is a useful adjunct to the array
of equipment of any radio-TV or audio
technician or experimenter. Such in-
struments are indeed commercially
available, but prices run so high that
it scarcely pays to buy a separate in-
strument when an existing one can be
adapted for much less.

Since virtually everyone who does
some sort of work in electronies has
a voltmeter of one kind or another,

132

THERE are numerous instances when

unnecessary expense can be avoided by
increasing the sensitivity of an existing
unit with an accessory that does not
require any alteration of the main in-
strument itself. The author already
had a v.t.v.m. with a scale calibrated
in deeibels that could read down to —20
db helow its zero reference level.
(Many popular units mecet and exceed
this range.) Taking this into account,
plus the fact that modest amounts of
operating power could be tapped off
from any of a number of other avail-
able instruments, the following re-
quirements for an a.e. preamplifier
were projected:

1. It should provide at least 40 db
gain after the application of feedback
to insure wide frequency response and
stability. 2. A control to vary gain a
few decibels on either side of the nom-
inal gain should be included to permit
accurate calibration and make allow-
ance for tube and component aging,
tube changing, power-supply {luctua-
tions, load variations, and the like. 3.

www americanradiohistorv. com

Useful deflection with low-input a.c. voltages, handy

in audio and other applications, is easily obtained.

An 8”7 x 4” chassis allows plenty of room for components.

Response should be flat = 1 db for a
range from at least 15 to 40,000 cps.
4. It should have low internal noise,
including hum. 5. Parts used should
be readily available. 6. Good quatlity
should be combined with reasonable
cost.

The completed unit described here
cxceeded these goals. At 40 db gain,
it was flat = 1 db from 15 to 50,000
cps, and down 2 db at 60,000 cps. When
adjusted for only 35 db over-all gain,
it was flat = 1 db from 10 to 80,000
cps.

Construction

The chassis used is aluminum and
measure 8" x 4” x 1”. The two 6SQ7
tubes wevre chosen for several reasons:
they could supply the nccessary gain:
they used octal sockets, thus providing
greater work area and heavier pin lugs
for point-to-point wiring of compo-
nents; they were available; and if
necessaty, one could be found in almost
any old radio set.

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

The grid resistors, B, and R, in Fig.
1, were chosen with consideration for
Miller effect. This involves the shunt-
ing capacitance of the tube itself on
high frequencies due to such factors
as interelectrode capacitance and tube
gain. The resultant cut-off point for
high frequencies (where response will
be approximately 3 db down) falls at
45-50 kc. for the first stage and 65 kc.
for the second stage.

The plate resistor values were also
chosen carefully, The voltage gain of
the first stage is approximately 48, cor-
responding to a decibel gain of 34. The
gain of the second stage is approxi-
mately 75 (38 db). The power ratings
of all resistors in the unit are mini-
mum values as far as low-noise opera-
tion and current-carrying capacity are
concerned.

When the feedback control, R:, is
turned to provide minimum feedback,
the gain of the preamp is approximate-
ly 55 db. When the control is adjusted
for maximum feedhack, gain falls to
zero without oscillation. If the gain
of the preamp is reduced by 10 db for
an over-all gain of 30 db. the fre-
quency response of the unit will he ex-
tended to cover from 8 eps to 100 ke.,
#+ 1 db. This reduction in gain can he
tolerated if the purpose of the unit
is to provide more than normal v.t.v.m
measurements where the signal would
not fall under —50 db below the refer-
ence level,

A slightly restricted frequency range
for measurements as low as —65 db
can be obtained if R: is increased in
value to 250,000 ohms. If R: is dis-
connected entirely, levels to —75 db
can be read. These secnsitivity capa-
bilities are, of course, based on a volt-
meter that can read levels as low as
—20 db. If the meter has a greater or
smaller range. the stated sensitivity
readings should be correspondingly in-
creased or decreased. As previously
mentioned, the greater the gain, the
narrower the frequency response
range; however, even at the maximum
preamp gain of 55 db, response is still
almost flat from 30 cycles to 10 kc.

The coupling capacitors were chosen
to provide adequate gain at 20 eycles
when loaded with their complementary
resistors (C, with R:, C. with R., C,
with R;, C, with R:). These are almost
minimum values; therefore if an exact
duplicate is not available, choose a
unit that has greater capacitance
rather than less.

The capacitor voltage ratings are
quite adequate; however the construc-
tor may wish to increase the voltage
rating of input capacitor C,. All units
should be of high quality and, before
installation, each should be tested for
a dielectric resistance of at least 1000
megohms. Plastie-encased units are
recommended. Outside foil notations
should be observed, and chassis lay-
out and lead dress deserve careful at-
tention,

Power Supply

A word concerning the power sup-
ply. The d.c. current drawn by this
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unit is on the order of 2 milliamperes.
A supply that can provide this current
at a voltage output of 250 to 300 volis
d.c. is recommended. The filament
voltage to the tubes is a.c. but no
hum troubles were encountered be-
cause of this. A center-tapped filament
supply is both desirable and recom-
mended.

The various ground points should be
connected together and then grounded
to the chassis of the preamp at a single
point. The filament center-tap is
grounded at the power supply. Neither
side of the filament wiring should be
connected to the chassis. The “B+”
voltage should be relatively free from
ripple; a choke-input filter, followed
by a dual 40-uf. capacitor with a 10,000-
ohm resistor between the capacitor
sections proved satisfactory. In licu of
such a complete filter, however, an
RC filter could be used inasmuch as a
slight amount of ripple could be com-
pensated for when the unit is adjusted
initially.

Adjustment

After the completed unit has been
checked for wiring errors, etc.. power
may be applied. Allow the unit to
warm up for at least ten minutes. Ap-
ply a signal from an audio oscillator
dircetly to the voltmeter, Adjust the
generator output control to give a
reading of —20 db, or whatever other
low calibration in db is desired, on the
voltmeter, Without disturbing the level
setting of the generator, disconnect
the generator output from the volt-
meter. Now connect the voltmeter to
the output of the accessory preampli-
fier itself.

With the voltmeter voltage range
switch set at the same position as was
used to read the original —20 db signal
from the oscillator or generator, adjust
the “Zero Set” knob of the voltmeter
to bring the meter pointer to exactly
zero voltage (not zero db). This will
compensate for any residual hum or
noise from the preamp itself.

Set the voltage range switch of the
voltmeter so that a level of +20 db can
be read conveniently. Then connect
the generator output to the preamp in-
put, still without changing the gen-
erator’s output level. Adjust R: to pro-
duce a reading of exactly +20 db on

J Al 2

Fig. 1. Author's final

the voltmeter. The difference hetween
a —20 db input and a +20 db output is
the 40-db nominal gain of the preamp.
An even greater gain can be secured
(up to 35 db), as described earlier.
Voltmeter db settings used in this pro-
cedure may be changed to suit the
particular instrument or the conven-
ience of the user, but the basic pro-
cedure is the same.

Limitations

As with many units this one does
have its limitations; however they are
few and not too serious. For one thing,
the preamp was designed to work with
a v.tv.m. which has an input imped-
ance of 200,000 ohms. However, almost
any voltmeter with an input impedance
as low as 100,000 ohms could be used
with satisfactory results. This fact will
permit the usc of 20,000 ohms-per-volt
meters that include decibel scales. Of
course, if R; is changed to a higher
value, such as 250,000 ohms, the input
impedance of the voltmeter should be
of correspondingly higher value. For
best results, a meter input impedance
of ten times the value of feedback re-
sistor R: is desirable. If the loading
of the voltmeter or external circuit is
more severe than the minimum recom-
mended, the output waveform from the
preamp will be distorted, with attend-
ant error in accuracy of measure-
ments.

Also, the accessory itself has a rather
low input impedance (approximately
47,000 ohms) ; therefore possible load-
ing effects on the equipment under
test should be considered in readings
obtained. Again, for best results and
greater aceuracy of measurements, the
input impedance of the preamp should
be ten times the output impedance of
the equipment under test. There is,
of course, no loading problem with the
low-impedance outputs of conventional
amplifiers, with which this accessory
will most frequently be used. Finally,
maximum input voltage to the preamp
should not exceed 0.5 volt a.c.

When sensitive measurements are to
be made, with readings directly in deci-
bels, this instrument offers an accuracy
and ease of operation that belie its low
cost—which was less than ten dollars
excluding the optional power supply.

30—

circuit for his v.L.v.m.
preamplifier balanced

J2
£

gain requiremenis LL
against such factors
as low noise and good
frequency response.

i

Ri—47.000 ohm, 1 w. res.
Re—1500 ohm, | ». res.
Rs—100,000 ohm, ! w. res.
Ri~—33.000 ohm, V) w. res.
Rs~—1000 ohm, Vy ». res.
Re—330,000 ohm, V; w, res.

www.americanradiohistorv.com

6.3VAC.

A

Vi v2

O +230vVDC

R+—100,000 ohm pot (see text)

C:r, Cy—.5 pf., 200 v. paper capacitor
Cs—.5 pf., 400 v. paper capacitor
Cs—350 pf., 25 v. elec. capacitor

J11, J+—Closed-circuit phone jack

Vi, Vi—635Q7 tube
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Career Opportunities
(Continued from page 40)

courses provide the key to a career in
electronics forr those who must hold
down full-time jobs (often in a field
unrelated to electronics) while acquir-
ing their electronics training or for
those who live and work in areas re-
moved from the larger cities where
such educational opportunities are of-
fered. In connection with correspond-
ence schools a few words of special
advice are in order. Because the pres-
ence of a teacher and other students is
lacking it takes a lot more will-power
and “stick-to-it-iveness” to successful-
ly complete a course of study when vou
are "on vour own” than when weekly
attendance in the classroom is in-
volved. Franklv. it takes real “drive
and those who acquire their “know-
how” in this way deserve respect

in the writer's opinion. correspond-
ence courses are most valuable to
someone who wishes to get a general
background in electronics or a person
already working in electronics who
wants a hetter understanding of his
job. When a person has access to in-
struments, other technicians. a chance
to operate electronic equipment, etc.
he can obhtain considerable benefit from
a correspondence course in a very
short time. Basically, any correspond-
ence course requires that the student
maintain his interest in electronics and

ELECTRON TUBE

INTRODUCES FOR THE FIRST TIME
ANYWHERE A SELECT STOCK OF USED
TUBES AT A FABULOUS LOW PRICE

e~ A
jan Surplus Tubes!

ALL TUBES SENT POSTAGE PAID

Please send 25¢ handling for orders under $5fSend 25%
deposit on C.0O.D. orders. Send opproximote postoge on

Canadion ond foreign orders.

M
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this is usually easiest when he already
works in the field. Correspondence
schools now supply kits with instruc
tions 1o let the student build up som
equipment and thus familiarize him-
self with the more practical aspects of
his trade. The sooner this *build-as
you-iearn” technique is generally
adopted. the easier it will be for the
average student to acquire a practical
and continuing interest in his work

Prohably somewhere between th
two-year technical institute and the
correspondence course are the many
different 3- to 9-month specialized
courses offered by trade schools in
most large cities. These courses gene:
ally start with 3 months of radio fut
damentals after which period the stu
dent should be able to repair most
radios and phonographs. The second
term is usually devoted to TV servic-
ing or some other specialty. A final
course may go into color-TV servicing
and such advanced applications as com
puters, broadcasting, recording. ete¢
This type of training is very valuable,
especially if the student has a particu-
lar vocational goal in mind.

As we mentioned before, technical
“know-how' has a way of growin;
We know of one young man who took
a correspondence course, then worked
in a radio factory and. later, through
his military service, developed enough
background to undergo an eleven-
vear evening college ordeal which
brought him a master's degree and a
top position in one of the country's
largest electronics concerns.

19BGgg
1946
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FREE
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Some junior colleges offer a two-
rear course leading to the degree of
Associate in Science and there are also
some colleges which conduct a major
part of the training by mail with a
short residence requirement prior to
graduation. Most employers do not con-
sider such training as being on the
graduate level and hire people from
such schools either as technicians or
engincering aides.

The electronics training offered hy
the Armed Services usually provides a
sound base, but it is rarely that the
particular specialty learned there can
be applied in industry. Those who take
tup maintenance and servicing of elec-
tronic cquipment during their military
careers generally have better prepara-
tion for civilian life than those who are
trained to operate specialized military
equipment, Once a man starts to work
in the electronics industry. the funda-
mentals which give him an under-
standing of clectronics are his most
important tool.

Almost all of the larger corporations
in our industry offer training programs
of some type. These range from full-
time, company-paid schools to time off
for evening classes and tuition refund.
Moest companics that are not within
casy reach of evening schools offer in-
plant training which is usually an im-
portant factor in advancement, Even
small firms encourage their employees
to attend evening schools since they
understand the neced for continued
technical growth.

Once a person is in the electronics
field his technical “know-how™ must
keep pace with the constant rush of
new developments. Books and maga-
zines such as the one you are reading
now are the main sources of informa-
tion. Many enginecers jokingly refer
to the ads in technical magazines as
the most important news source they
have and there is a great deal of truth
in this, but the technical articles usual-
Iy provide the details of new products,
techniques, and new cquipment., The
tangible value that books and maga-
zines represent to technical personnel
can hest be realized by visiting one
of the special libraries which practical-
ly every electronics company maintains
for its engineers. Magazines are kept
for years and complex systems of in-
dexing are devised to insure efficient
referencing of the needed material,

In conclusion, we would like to en-
courage our readers to apply for jobs
in the clectronics industry. It is pos-
sible that your present work does not
make full use of your potential. Most
people, after a yvear or so in one job,
are ready to advance to a better po-
sition but they usually have too little
confidence to apply for the more diffi-
cult but more rewarding position. The
personnel manager of one well-known
eleetronies firm confided that over 85%
of all job applicants underrate them-
selves with regard to their technical
ability. The proof of this lies in that
company's practice of promoting prac-
tically all newly hired people within
the first year! —30~

September, 1959
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now on sale at newsstands

KIT BUILDERS EVERYWHERE ASKED FOR IT!

Completely new edition of

ELECTRONIC KITS

or order by mail today!

g over 160 pages—600 illustrations

¢ HOW TO BUILD A KIT
® KIT CONSTRUCTION CHECK LIST
¢ HOW NOT TO MAKE MISTAKES
* WORKING WITH WIRE
KITS FOR ¢ YOUR HI-FI
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Because of the wide popularity of its first Annual on kit construction, Ziff-Davis now
offers this exciting follow-up—the 2nd Edition of ELECTRONIC KITS! This brand-new
sequel will save you money on hi-fi, ham radio, other electronics devices by showing
you how to use easy-to-assemble kits! What's more, ELECTRONIC KITS—2nd Edition
features a big up-to-date directory of available kits, complete with specifications,
prices, and manufacturers’ names!

Be sure to pick up ELECTRONIC KITS—2nd Edition at your newsstand-—or send for a
copy, using the handy coupon below. Only $1.00—it's a terrific buy!

Pick up your copy of the exciting new Electronic Kits
—2nd Edition today at your Newsstand or Radio Parts
Store—or order by mail, using handy coupon.
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CITIZENS BAND

TRANSCEIVER

27 MC TWO-WAY

® Maximum Distance ® Always
On The Job ® Most Versatile
® Best Buy

~
‘ Jel =

e CUTS YOUR OVERHEAD
o INCREASES YOUR PROFITS

All units will operate on 6V DC, 12V
DC or 117V AC merely by connect-
ing proper wire to primary in the
power plug.

KIT FORM—MODEL (000 DK

All parts and easy- $ 7 995
to-follow instructions

Kits may now be purchased from your
local parts distributor. If your dis-
tributor does not have these kits in
stock, contact us directly.

FACTORY WIRED & TESTED

Ready for immediate 59995
use

Prices cover unit complete with mike.
A FULL SUPER HET UNIT WITH
RF AMP. Receiver can be tuned to
all 22 channels plus 10 meter band.
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= . X /
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New Custom Dlspufcher
Crystal Controlled Receiver
and Transmitter

Complete with Mike— s 95
Power Supply—Squelch.

Simple To Operate
Easy To License

Meets or Exceeds All
F.C.C. Requlations

Prices FOB Chickasha.
Send 15% deposit on C.0.D. orders.

CHICKASHA
ELECTRONICS

INC.
P. O. Box 702
Chickasha, Oklahoma
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Service

Industry

N OUR June editorial (“Service Unity

at Last?’) we saw fit to give promi-
nence to the most promising looking
steps toward national scrvice unity
that we recall in many a year. The
large and powerful Television Service
Association of Michigan, often at odds
with NATESA, had applied for mem-
bership in the latter group. Some
groups affiliated with the Texas Elec-
tronic Association had also expressed
interest along the same lines. Action
with respect to Texas did not scem
highly probable, even at the time, per-
haps becoming a greater possibility if
the TSA affiliation could be worked out
to the satisfaction of all. TSA entry
into NATESA however, to judge by
direct statements from principals on
both sides made to us and by published
material released by both camps,
seemed to be well on the way. The
latest information on this important
matter—one of the biggest news items
to come out of the service industry in
some time—accordingly came as an
unpleasant disappointment, as it will
to many others who consider unity of
paramount importance.

The TSA application for NATESA
membership has been denied. In re-
turning it, Frank Moch, NATESA eX-
ecutive director, said: “Under our con-
stitution we can recognize one state
group and only one local affiliate in
any one¢ city. Inasmuch as TESA-
Michigan (formerly AMETA) has been
duly recognized, we cannot recognize
TSA-Michigan.

“Further, since ESA of Detroit is the
duly recognized local affiliate of TESA-
Michigan, and its predecessor group
AMETA. we cannot recognize TSA as
a Detroit affiliate.

“Under no condition is this action
to be interpreted as an act opposed to
the rank and file membership of TSA-
Michigan. It is the firm conviction of
NATESA that all legitimate service
people are faced with the same prob-
lems and need the same means of
sharing in the opportunity of solving
their problems. Membership for serv-
ice business operators in all areas is
invited by each of our local afliliates,
regardless of what other group they
may belong to at present or simultane-
ously.”

TSA-Michigan Reaction

The effect of the rejection on the
Michigan group ranged from calm re-
assurance to the effect that they would
no more be impaired in their continu-
ing role as an cffective association on
both local and national levels than
they have been in the past, to angered
interpretations concerning the motives

www.americanradiohistorv.com .

behind the NATESA action. The im-
mediate past president of TSA, Karl
Heinzman, who is now empowered by
the TSA board of directors to handle
national affairs for the group, had this
to say in part:

“The rejection . . . was anticipated.
We have known for some time that
Frank Moch does not want harmony
and national unity in the independent
service industry. Urged by our friends
in the Ohio associations, several of
whom joined with the Texas Electronic
Association and TSA-Michigan in or-
ganizing the IDEA program, we sub-
mitted our application to NATESA . ..
Mr. Moch's action is a direct challenge
to the NATESA members in Chio who
sought so diligently to achieve national
unity and to breathe some fire into the
programs of the national association.”

A subsequent statement released by
the TSA board of directors made some
additional points ¢oncerning the situ-
ation. We quote some brief excerpts
from this rather long document: “We
wonder now what powerful forces mo-
tivate NATESA leadership . . . Who
stands to gain the most from disunity?

. Our check now was completely
turned and we were willing to give all
of our efforts and facilities to a pro-
gram of genuine unity. For the record,
too, we had previously been invited to
join NATESA by Vince Lutz in the
March issue of the 'NATESA Scope.

“We now find a NATESA by law
road-block, and our ‘rank and file’
members are told they can join ESA
because ESA is now the NATESA
affiliate in Detroit, ESA comprising a
membership that is less than 15 per-
cent of TSA's membership, and count-
ing among its members some who are
not qualified for membership in TSA
... If, in applying for membership in
NATESA and the subsequent denial of
that membership by NATESA, we have
proved a point, then perhaps the effort
was not wasted.

“It is not our intention to carry on
a running word battle with the present
leadership of NATESA. To do so would
be a reflection on the many fine friends
we have among the NATESA membei-
ship. Our hope is that somewhere,
sometime, the sincere dedicated service
dealers of this great industry can find
a common ground to meet, and unite
in a truly National Voice.”

The editors of ELECTRONICS WORLD
are not in a position to determine the
real motives for the failure of this
most promising step toward reconcili-
ation on the national level, nor to aflix
the blame, if any. However, we cannot
conceal our disappointment at the col-
lapse of negotiations toward the solu-

ELECTRONICS WORLD
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tion of the service industry’'s most

pressing problem.

ARTSD-Columbus Views

John Graham, president of the Asso-
ciated Radio-Television Service Dealers
of Columbus, Ohio, one of the early
NATESA afliliates, took a serious view
of the rejection of the TSA application.
Mr. Graham pointed out that when, at
the NATESA Spring convention, he
read the telegram stating that the TSA
directors had voted to apply for affili-
ation with the national. the enthusiasm
of the delegates was so great that an
attempt was made to accept TSA on
the spot.

Referring to the active participation
of the Columbus association in all ef-
forts to achieve national unity of the
service industry. Mr. Graham said that
ARTSD is making a thorough study
of the national organizational situa-
tion. ““This action just goes to prove,”
said Mr. Graham, “that the NATESA
constitution needs a complete over-
hauling so that NATESA can grow
into a truly effective and representa-
tive national association.”

TEA Opinien

In view of reports that the directors
of the Texas Electronic Association
were considering the matter of apply-
ing for NATESA affiliation, contact
was made with A. R. Niehaus, of San
Antonio, Texas, president of the Texas
state association.

“At no time,” said Mr. Niehaus, “has

TEA

what

down

state

Iowa

Mu

tion

scope

Towa

the board of directors of the Texas
Electronic Association given any con-
sideration to applying for affiliation
with NATESA.

“We have ahsolutely no confidence
in the leadership of NATESA as that
organization is now constituted. . .

terested
controlled and managed national asso-
ciation for the service industry. Un-
fortunately, most of the fine service
associations that are affiliated with the
present national have been blind to

organization. Because of that, the serv-
ice industry nationally will be mired

recrimination until they get rid of the
men who are responsible for that sad

TSA-lowa Joins NATESA
The “TSA Beacon” reports that the

mously to join NATESA at its June
meeting. The “Beacon” lists the follow-
ing benefits its members will gain from
this affiliation:

association will be many and mutual.
Immediate benefits will be communica-

states and Iowa. Also reduction in the
due to elimination of duplication.

Bulletins.
Scope” and special bulletins will enable

is now and always has been in-
in a strong, democratically

goes on behind the scenes in that

in the mud of back-biting and

of affairs,”

State Association voted unani-

tual Benefits. Benefits from this

between associations in other
of effort of our own association

Receiving "“NATESA

members to spot troubles and

STANDARD SURPLUS

SURPLUS?

WE GOT 'Em!!!

REMOTE CONTROL RECEIVER

5 Channel Recciver operating on carrier frequency
which can be set between & and 73 me, 5 audio
tone channels relay operated control action for any
remote purpose. Units are battery operated. Com-
pllele “5’1‘h antenna, cable and Imll,(-r_\ box.  Ilimen-
slons 2% x Blp~" x 11/2 Apprux.

Wrt. 5 Lhs. Like New. .. coo o s14'95

0= WATERTIGHT SWITCH BOXES
Steel Hox contamming 20 Double Pole
Single Throw Topgle \‘wllches mounted

on a hinged pancl. wired 2 .Jonex
Terminal Roards. Used for all s‘ 95
contact work. All new.

REVERSIBLE MOTOR
1/40 H. P. Ball-bearing 3450
REP'M in Blast-proof case. Necds
c'mly T :npnclu:r l«‘nr slilrunu Al
trand New. 1100V 60
Cy. Special Low Price. sz 95
Starting Capacitor, ., .'$0,48 Ea.
WGT. Approx. 8 Lbs.

RECORDING WIRE
Magnelle Recording Wire an 33.” 1ham Alum Spool,
1 Hour Recording Time. WIIl fit most wire recorders
or wire can be resspooled on your own ss oo
shools. All new. £1.50 per Roll. Four Rolls n
CODE PRACTICE OSCILLATOR

Tyvpe TG-5 Code Oacillator provides 1000 Cyele tone
for practice. * Iwo units for transmission vver
wire I-u-lwuu u.lnh Usew 1—221: Volt Batters
actuated and will ow & o, All New tComplete
m:llhd l"lihhli:i‘hl Bﬂl(ll’l?h Tooe Oscillatar s relay
wit) sinyle Earphone loss I-uucnu.

37,50

.$2.00

s \ MAGNETS
. H. Power Radar Maymels. ApproX. 20€k}
. Gaurx. Alnico V. Can be taken
& » and used separatelv or together. G.m
_stlift 5 times itk own welght s
AN New oL 1.50
SYNCHRONOUS GEAR MOTOR
Halizer-Cabot 60 RPM Geared Mowor. ||a V.. 60 ¢y,
100 0z. in Torque reversihlp motor, ss 95
saouare mounting, Xhaft 14" Al NFw., l.n
R-65/APN-9 LORAN
loran Recelver and Indicator used by Planes .md

Boats for determuping pogition by Hadio  Signals,
tomplete with Tubes and Crystal, 5
Exe. Cond, o - d

See our previous ld lnr Sne:ill Surplus Items.
All prices F.O.B. S. P Calif. Calif. nv\ier.r d 3
Sales Tax. o it C.0.D."s. P:fchu:z:
under $5.00 n-nd full amount, lre’nl aubject to
prior sale, Canadian Orders add PestaZe. No stamps.

1230 Market 5., Son Francsce 3, Colil
Talephone HEmlock 1-3106

Just Our

ADDITIONAL
1959

Television

'['elc\-l'_si(l"
_Sn—mv/","'""'-
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New ADDITIONAL 1959 TV Volume

LARGE MANUAL COVERS NEWEST 1959 TV SETS
EARLIER TV VOLUMES STILL SOLD AT ONLY $3

AMAZING BARGAINS

Supreme twin 1959 TV manuals are the
scoop of the year. Cover all sets of all i~
portant makes. New anpiTioNal 1959 TV
volule gives you the very latest material.
Your price for this mammoth manual is
only $3, Supreme super values defy compe-
tition, Each prior-year manual (at only $3)
hax a whole year of service materinl. Kach
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forms, alignment, voltage charts, serviee
hints, ehanges, and double-spread diagrams.
Practieally  tell you how to make every

— ﬁ\
—";\!-.m-m \

| germm Comney

e

IIII._ 2 |

all lessons. Giant in size.

Lessons on picture faults,

short-cuts, UHF, alignmenl facts,

equipment, picture analysis. Special,

TELEVISION SERVICING COURSE
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MONEY-MAKING

That's what hundreds of Mobile-Radio Engi-
neers call their Lampkin Test Equipment!

LAMPKIN 105-B MICROMETER
FREQUENCY Meter. Range 0.1 1o 175
me, (1o 3,000 mc. by checking multi
No additional ¢rystals or
coils needed. Price $220.00 net

Wouldn't you like a graranteed income in this
competition-free field? To learn more. ask for
"How To Make Monev in Mobile-
Radio Maintenance.”
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[ Free booklet O Dato on Lampkin meters
Name.

Addres
Lo ——

Stote.

MOBILE RADIO EQUIPMENT 1
Recond.—Mfd. by I.INK

Y.. T 1 q by "V INR QI I !

Huver | 1

2 PIECE MDDEL FMTH 30-50 MC ED. T

FM MOBILE TRANS. & REC.—6 VOLTS

specie frequet Vo 1 8109 95'
123 $149.95
MODEL 2210 152-162 MC FM MOBILE
THANSMITTEH & HEOEIVEH—G VOLIS

1itied a 3

$139 50

$162.50

MODEL FMTR

MIJDEL 2365 FM MOBILE TRANS. & REC.
As abui W _.,. W M 3119 50

$149.50

MOTOROLA TRANSCEIVER
Model FMTRU 80D (A) DSP13
. A o e

Strip

v e pri]

E"l IT.I' e a plete lies, Contrals,
eima S $199.50
For 12 V. opcration $239.50

UNIVERSAL 6/12 V. V!BHATOR POWEH SUPPL‘!

Wared \. B \lu N
s 1.95

Include 25°% deposit with order—balance COD. 50¢
handling charac on all orders under $5.00. Al
shipments FOB our warehouse. NYC.

PLATT ELECTRONICS CORP.

20 MURRAY ST., NEW YORK 7, N. 1.
Telephone: COrtlandt 7-2575
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recognize problems at their source.

Dues Structure. Dues to the national
at the present will be absorbed by TSA-
Iowa. It is thought that eliminating
part of our effort and taking advantage
of information from the National will
enable us to do this. Many members
will save enough from the report on
the yellow pages of the phone book
to more than pay their NATESA dues
for many years.

Durham RTSDA Elects

L. I.. Leathers, president of Leathers
Telerision Service, was elected presi-
dent of the Durham Radio & TV Serv-
ice Dealers Association at the annual
election, He succeeds Garland lHoke,
president of Hoke Tcelevision & Rudio
Scrrice.

Other officers named include Walter
P. Cobb, of Cobb's Television & Sound
Serrvice. Inc., vice-president: Norman
(. Schultz of Muurlee Electronics Co.,
sceretary; and Lewis Ferrell, service
manager of Montgomery & Aldridge
Inc.. treasurer. The association mailing
address is P. O. Box 222, East Durham
Station, Durham, N. C.

TESA.St. Louis Officers

Ray Wirtel, of Weliston Electronics
Co.. was elected president of the Tele-
vision & Electronics Service Associa-
tion of St. Louis at the recent annual
meeting. Fred Reichman of Teltonics
Laboratories, the rvetiring president,
was elected board chairman.

Other officers selected include Ralph
Newberry of Southampton Electronics
Co., exccutive vice-president; Gene
Love, of Gene's Radio & Television,
first vice-president; Morton Singer of
Schweig-Engel Co., secretary; Wilma
Tompkins of Stutes Radionic. treasur-
cr; and Al Wulf, of Charles Electric,
scrgeant-at-arms.

Wally Hirschberg, of Hirschberg TV
Technicians. was named NATESA di-
rector. while the following mcmbers
were elected to serve on the regular
board of directors: Roland Berndt of
Berndt Rudio & TV: John Ford of
| Fireside TV; William Frasure of

Standard TV: Robert Matteson of

Matteson TV Service: Clyde Miller, Sr..

of Electronics Clinic: Vincent Lutz of

Lutz Radio & TV Co.: and Kenneth

Garthe of Television Service, Inc. The

address of TESA-St. Louis is 1724

South 39th Street, St. Louis, Mo.

State Group Forms in Tennessee
In Tennessee, the representatives of
four local associations met recently to
form the Television Elcctronic Associ-
ation of Tennessee. Inc. Organizations
involved in the move to make it the
cighteenth state w ith an active state-
wide association were: TESA of Mem-
phis, MTTTA of ~Nashville, TESA of
| Dickinson County and the Radio & TV
Association of Chattanooga. Officers
named to head TESA of Tennessee
during its first year include Nelson
Burns of Memphis, president; Claude
Hilton, vice-president; T. R. Nabors,
| secretary-treasuret; and Charles Grif-
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fin, sergeant-at-arms. Address of the
association is: Nelson Burns, president,

966 Fast McLemore Ave.,, Memphis.
Tenn.
Members of the MTTTA recently

met with a group of TV technicians
from Cookeville and adjacent com-
munities to discuss the formation of
a TV service association in the Upper
Cumberland area. The group sclected
& corps of temporary officers to handle
the details of develoring a formal asso-
ciation. Dewey Wilmouth, of the Stock-
ton & Binson Hurdware & Furniture
Co.. Algood, was elected temporary
president: Al Karch of Al's Rudio-TV
Seles & Service. Morterrey, Tenn., was
named temporary vice-president; and
QOdell Chaffin, of Chuffin Radio & TV,
Cookeville, secretary-treasurer.

Industrial Electronics Course

On September 8, 1959, the Electron-
ics Dept. of the New York Trade
School will offer an up-to-date course
in industrial electronics, designed to
meet the industry’s needs by preparing
young men to take -heir places in the
many positions now open to electronic
technicians. The course was developed
by the schoo! in cosperation with an
advisory committee of the Electronic
Industries Association.

Running for two years, this proto-
type effort may establish the pattern
for similar courses in other technical
institutes providing instruction in elce-
tricity and electronics. The new course
of instruction also involves the publi-

New
4th edition

The book that keeps growing in
usefulness and popularity

It's here! The brond-new 4th Edition of
Generol Electric’s fomous Tronsistor
Monuol . .. 227 pages jom-pocked with
vitol information you need to keep
abreost of this fost-moving ond fobulous
field.

You'll find 74% mare informotion . ..
new moteriol on :moll ond lorge signol
chorocteristics, transistor rodio servicing
techniques ond Lasic computer circuits

.all the lotest G-E tronsistor specs
and o complete, up-to-date list of reg-
istered JEDEC types.

This is the one book in the tronsistor
field you con’t offard to do without! Get
your copy from your General Electric

now available!

ecation of a special laboratory manual
and instructor's guide. Applicants niust
be high-school graduates or have equi-
valent education. Possible careers for
graduates include employment as labo-
ratory technicians, field engineers.
sales engineers, service engineers, and
technicians in the manufacture and
installation of industrial electronic
cquipment. Address of the school is 304
Fast 67th Street, New York, N. Y.

Indiana Elections

Dean R. Mock. head of Mock TV
Sales & Service, 1823 North Michigan
Street, Elkhart, Ind., was elected presi-
dent of the Television Bureau of Elk-
hart at its recent annual convention.
Wilbur Wenger was seleeted for the
post of vice-president; \Wayne Clem
was named sceretary; and Harry Car-
mien was clected treasurer. Members
named to serve on the association's
hoard of directors. in addition to the
officers. include Floyd Aenges, Willis
Roberts, and Lamar Zimmerman.

The Television Bureau of Elkhart is
affiliated with the Indiana Electronic
Service Association.

NATESA Award to CBS

Another award for “outstanding
service in creating better customer
relations™ has been made hy NATESA
to CBS Electronics. A. L. Chapman.
president of the latter company. re-
ceived the plaque from NATESA presi-
dent, Vineent Lutz, in a presentation
ceremony., 30—
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Generol Electric Company
Semiconductar Products Dept., Section $5899,
Electronics Park, Syracuse, N. Y.
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KEEP CANDEE HANDEE!

BC-603 FM RECEIVER
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TN-3, Hou-1000 Me 19.95

Al items FOB Burbank, Calif., subject fo
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509 No. Victory Bivd,, Burbunk, Calif.
Phone: Victoria 9.2411
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Partial List
of Contents:

Bosic Semiconductor Theory

Tronsistor Construction
Techniques

Smoll Signol Chorocteristics

Lorge Signol Chorocteristics

8iosing

Audio Amplifiers

Hi-Fi”" Circuits

Rodio Receiver Circuits

Tronsistor Rodio Servicing
Techniques

Switching Choracteristics

Basic Computer Circuits

Logic

Unijunction Tronsistor Circuits

Silican Controlled Rectifier

Tetrade Tronsistors

Power Supplies

Tronsistor Specificotions

Rectifier Specifications

Rush me the new enlorged 4th Edition of the Generol

.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*.*

.

Tube Distributor, or by mailing the Electric Transistor Monuol. | enclose $1.00. (No stomps,
coupon ot right, leose))
e Nama____ - I
GENERAL &3 ELECTRIC |~ -
Cny.. -~ Zone State. I

_————__J
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NEW CITIZENS’ TRANSCEIVER!

Your own personal 2-way radio
for business or pleasure!

SJOHNSON VIKING

6VDC/115VAC
12 vocﬂns vac 1397

115VAC—Price to be Anncd.

Anyone can operate—license issued by FCC on request!

@ Maximum legal power ® Push-to-talk microphone ® Meets all FCC
requirements @ Complete Closs D" (27 Megacycles) Citizens’ Bond
coverage — your choice of 5 channels at the flip of o switch!

“More than just 2-way radio” — the Viking ‘'Messenger™ is the very
finest personal communications equipment available in the field! De-
signed for reliobility and easy installation in your home, business loca
tion, car, truck, or boat. Excellemt receiver sensitivity and selectivity.
Built-in Squelch, Automatic Volume Control, and Automotic Noise
Limiter. Compact, modern styling — only 5%” high, 7" wide, and 113"
deep. Complete with tubes, microphone, and crystols for one channel
3 models available: 115 Volts AC; 6 Valts DC and 115 Volts AC; or 12
Volts DC and 115 Velts AC,

Manufacturers of the world’s most widely used
personal communications transmitters

I
| E-F. JOHNSON CO.

101 Second Ave, 5. W. = Waseca, Minnesota
e Piease rush me your full color brochure describ
ing the Viking “‘Messenger” Citizens’ Transceiver.

NAME —

FREE
BROCHURE

SEMD COUPON

FCC on the Citizens Band Service
(Continued from page 41)

On the other hand, the lower permissible power and the
comparatively shorter range of this service may be a dis-
advantage.

QUESTION 4/ How long does if fake fo gef the necessary forms from
the FCC for o Citizens Band license, and how long aiter thof does if take
fo gef the octual license?

ANSWER/ The FCC Form 505, used in applying for a
license in the Citizens Radio Service, was revised in Sep-
tember 1958. There was a subsequent delay in procuring
enough copies to fili the widespread demand; however,
this has recently been partly corrected. Assuming an avail-
able supply of forms, copies should be received within sev-
eral days after the receipt by the FCC of a request, or
they may be obtained in person from the Commission at its
Washington, D. C. offices and/or the field offices.

In view of the present backlog and the fact that appli-
cations are processed in the order of their receipt by the
Commission, the present processing time for Citizens appli-
cations is approximately 60 to 65 days. Licenses will be
received by the applicants shortly thereafter.

QUESTION 5/ Since the service is supposed fo be "mobile,” what
about a.c.-operafed equipment of o fixed location?

ANSWER/ Class D stations are classed as “mobile” al-
though they are permitted to operate into antennas at fixed
locations, since they may be removed from that location
and operated at any other location, including while in mo-
tion, without additional authority from the Commission.

TODAY! ADDRESS - - The only conditions which limit such operation at fixed
Iy STATE i locations are those which restrict the height of antennas.
QUESTION &/ How many licenses have been issued so for for the
Class D Citizens Bond?
now we're ANSWER/ The Commission records are not kept in such a
ettin manner as to disciose the number of licenses issued to Class
4 g D stations or how many have been issued to individuals,
some place! corporations, etc. However, the Commission has received
approximately 5000 applications for Class D station licenses
in the month of May alone.
QUESTION 7/ Oace you gef o license, con you change your frequency
We're making solid gains in and chonge the numbes of unifs in use? Can o single transceiver be
the fight against cancer in the licensed, or must fwo be licensed of o fime for poinf-fo-point coverage.
I't?.search l_aboratory,m the hos- ANSWER/ A licensee of a Class D station may operate on
pital and in the home. Ten years any one of the 23 specific frequencies available to Class D
ago medical knowledge was stations and may change frequencies without applying f_Or
able to save only 1 in 4 lives — a modification of license. He may use any number of units
3¢ g g so long as he does not cxceed the number authorized on
today it’s saving 1 in 3. the license. If a licensce desires to increase the number of
New surgical techniques, diag- authorized units, he must file an application for modifica-
nostic methods, and an in- tion on FCC Form 505. In this connection, see Section 19.24
formed public are important of Part 19. _ ) )
f th . G Usually a Class D station license will be issued o.nFY_fOI‘
e T a self-contained system of private radio communication.
More and more people have However, the Commission will authorize a single unit
learned that many cancers are where it appears that pre-arrangements have been made
: : : to communicate with another licensee.
G l? U Ll T It was not intended that Class D stations be operated
And, sensibly, more and more in a manner similar to amateur stations and the random
people have formed the life- calling of distant or unknown stations, such as calling
saving habit of an annual “CQ." is not authorized. ) .
health checkup. They know With respect to the question of whether a snvngle trans-
it’s living insurance against ceiver or two must be licensed at a time for point-to-point
'g . coverage, the licensee in the Citizens Radio Service may
cancer. communicate with another transceiver operated under his
AMERICAN CANCER SOCIETY §® own license, or a unit of another licensee by Qre-arrange-
ment. Also, a Citizens Radio station may transmit addre§sed
messages to a receiver for one-way communication. —30—
140 ELECTRONICS WORLD
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Facts about Rebuilt CRT's

(Continved from puge 63)

when an old tube is nearing the end of
its useful life. After aging, nothing re-
mains but final tests. These inciude a
final check of the screen for defects.
especially those that show up only at
this point, when the tube can be op-
erated to produce a raster; and elec-
trical tests for emission, interclectrode
shorts, gas content, and others.

Of the new materials used in re-
building a CRT, the gun is probably
the most important. How good are
these? Except for some scattered
manufacturers of guns whose output
represents an insignificant portion of
the total used and whose quality is
difficult to assess, there is little more
than a handful of gun manufacturers
supplying rebuilders, and some of these
are themselves name-bhrand "“majors.”
Although there may be differences in
the characteristics of guns supplied by
these various makers, all are consid-
ercd to be of high quality.

One interesting characteristic in
which guns may differ is that some
manufacturers use a larger G, (control
grid} aperture than others. This per-
mits greater beam current to pass and
promotes longer useful life for the
tube. However, the minimum size of
the undeflected spot on the screen is
somewhat larger as a result. and the
bhest focus that can be obtained in a
raster on the CRT is reduced some-
what in sharpness. There is some ques-
tion as to how noticecable this reduction
is to the TV viewer, and whether he
is or is not willing to exchange it for the
advantages obtained. In all-new tubes,
the wide-aperture guns are not used.

Anyvone familiar with processing in a
new-CRT plant will recognize that it
is similar to the rebuilding procedure
described here. The big difference, as
already noted, is in the more stringent
specifications and  post-production,
quality-control checks, Here are some
of the things a major manufacturer
will do:

Samples from overy run of tubes
are placed on a "ife” rack, which tests
the samples under actual operating
voltages and conditions (sometimes
even under above-normal voltages) for
about 2000 to 2300 hours. This is the
cquivalent of at least a year of regular
use.

The undeflected spot of any tube is
checked to make certain that it does
not cxceed a certain diameter. This
spot must also be very close to the
physical center of the sereen, usually
not more than =1, inch off-center in
any plane.

A check of “rise time™ is also used.
In picture-tube manufacture, this term
refers to the length of time it takes to
produce a full raster after the applica-
tion of typical operating voltages to
all electrodes of a cold CRT. A tube
may be rejeeted if rise time exceeds
15 seconds. There are other tests in
which light output from the screen,
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WALTER ASHE SAYS-

WE NEED YOUR USED™
EQUIPMENT RIGHT NOW!

Today’s king size Walter Ashe “Surprise’’ Allowances
prove you get the deal of alifetime . .. if you trade now!

Tell us what you want...and what you
have to trade! The coupon brings our
top “‘Surprise’’ Allowance on the new-
est models of famous brand equipment!

Your used equipment is just like money in
the bank . . . only now it's worth a lot more
in trade with Walter Ashe. Choose any item
you want from the brand new 1959 Ashe
catalog . . . your choice of Amateur Equip-
ment or High Fidelity. But whether you
have a trade or not .. you can always count
on worthwhile savings when you “order
from Ashe.” Make us your "One Stop Super-
market' for everything in Radio, Television
and Electronics. Qur stocks of replacement
or original parts, receivers, transmitters,
amplifiers and associate equipment were
never more complete. Of course, our experi-
enced staff is always ready to help you and
speed along your orders.

ASK ABOUT TIME PAY PLAN

*Made since 1945

AMATEUR GEAR

The newest from

o Collins, Hammar-
lund, Nauonal and
all the other top
names. Best terms,
always!

HI-FI COMPONENTS

Trade vour name-
brand, tactory-made
amplifierorwner for
new monaural or

3 stereo equipment.
= = Ask forour big ""Sur-
prise’” Allowance.

| FREEO’ Send for new 1959 Catalog

New 144-page catalog ready now . .. mail the coupon for your FREE
copy! You'll ind everything you need at lowest money saving prices.
Herce arc the very latest in receivers, transmitters, tubes, books. test
instruments, amplifiers and components . .. in stock for prompt ship-
ment, Send today for your complete Radio—TV—Hi-Fi
Caralog! Catalogs sentonly to residents of United States and territories.

uyers Guide

"SURPRISE TRADE-IN" COUPON

TRADE BIGGER-TRADE NOW

WALTER ASHE RADIO CO.
YOUR ONE-STOP SUPERMARKET
Dept. R-9-59 ¢ St. Louis 1, Mo.

B Rush New Catalog X
Send latest lists of guaranteed Used Equipment

[ Rush “Surprise Trade-in" offer on my

in Our 37th Year

RADIO CO.

For,

ORE STOP SUPERMARMET

Name

{Show make and model of equipment devired?

1126 Pine Street—5t. Louis 1, Mo. NN

“Automation

Good future in Electronics
for men without a degree ...

Electronic control of industrial
processes is one of the fastest
growing, most important fields in
electronies today. Your own future
may well lie in work with servo-
mechanisms, computers, data
processing equipment, closed cir-
cuit television or communieation

svstems. There are not enough
oocd engineering technicians.

With good training in fundamen-
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tals, vou ean almost name vour
own terms.

Srate

Write for our free Career Information
Material today or send the coupon on
page 27.

CLEVELAND INSTITUTE OF

ELECTRONICS DEPT. RN331
4900 EUCLIO AVE., CLEVELAND 3, OHIO
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IMPORTANT NEW

SAMS BOOKS

101 Ways to Use Your

Signal Generator’”
by Bob Middleton

The most practical and
complete guide to the full-
est use of your signal gener-
ator. Covers all common
and many uncommon ap-
plications. Each use is
clearly described, with full
data on connections re-
quired, additional equip-
ment needed, proper test
procedure and evaluation
of resrulls. Specific sections cover uses of the
signal generator for antenna tests, AM-FM
receiver iests, 'I'V get tests, component testsa,
ete. Over 100 iBustrations. [nvaluable for tech-
nicians, engineers, students and experi- 5200
menters. 128 pages. 514 x §14”. Only

“"How to Save Time Analyzing

and Tracing TV Circuits”’
by Milton S. Kiver

All-new second edition of
Hiver's popular hook de-
scribing his famous proved
methods for fasat, accurate
diagnosia and solution of
TV service problems.
Chapters cover: Differ-
ences between Schematics
and Sets; Following the
DC Power Lines of a Set;
Where the Boost Voltage
Fits In; The AGC System;
In and Around the Deflec-
tion Systems; First Things
First; What to Do When You Meet an Un-
familiar Circuit; How to Find Your Way Around
Printed Circuits. This practical book belongs in
the reference library of every technician 3350
and student. 160 pages; 814 x 11”. Only.

“*Electronics Reference Data”

New Volume 2. Valuable
reference compilation cov-
ering dozens of important
subjects. Includes sections
on: antennas and trans-
mission lines; UHF tele-
vision; circuit design (mag-
netic, dielectric and tube-
less amplifiers). audio
measurements; radar;
meters and measurements;
specialized application and
development (microwave
tubes, RF transistors,
traveling wave amplifier,
ete). A profitable reference book for technicians.,
engineers, Hams and students, 128 pages; 32 50
8% x1170Only. .....................

HOWARD W. SAMS & €O0., INC.

Order from your Soms Distributor today,
or mail 1o Howard W. Sams & Co., Inc., Depl. J-19
2201 E. 46th SI., Indionopolis 6, Ind.

Send me the following books:

' 0O 101 Woysto Use Your Signol Generotor” {TEM-4}
O "How to Save Time Analyzing TV Circvits” (JA-2}
[ “Electronics Reference Dato—Wol. 2" (ERA-2}

|
|
]
|
' S enctosed. [0 Send Free Book List '
1
i
i
]

Nome,
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Address

City. Zone. Stote

wmm wu (outside U.S.A. priced slightly higher) un amm J
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tube cut-off characteristics, and beam-
current density are measured. Uni-
formity of phosphor distribution is also
checked.

As for rebuilders, one should not
jump to the conclusion that they dis-
pense with such testing altogether.
Nevertheless, it js a fact that the re-
jection rate in a new-tube plant is
higher than that in most rebuilding
establishments, This is partly due to
marketing cconomics.

There is also some question as to
how important some characteristics
are in the long run. Many people be-
lieve, for instance, that a somewhat
long rise time will not be noticed by
the average viewer or, at least, will
not be annoying to him. If the unde-
flected spot is somewhat off-center in
a test, it may be simple to compensate
for this deviation by adjustment of re-
lated deflection componcents and re-
ceiver controls.

Where a rebuilder is conscientious.
he will adhere to an extensive in-plant
testing program. hut his specifications
are not likely to bhe as tight as those
of one of the majors. The difference
may be roughly summed up as follows:
the new-tube plant will tend to use
maximume-condition tests, whereas the
rebuilding plant tends to use normal-
use tests,

In the long run, it is impossible to
relieve the set owner or the service
technician of their responsibility in de-
ciding whether a replacement CRT
should be new or reprocessed, and we
shall not attempt to do so. Some set
owners are of the type who demand
“nothing but the best” and are com-
mitted to brand names, with the price
consideration sccondary.

For the picture-tube purchaser who
is interested in the substantial cost
saving he can effect by buying a re-
built tube. the choice has already been
made. The only problem is that of
making certain his tube comes from
a reliable source. Generally the service
teehnician is in a position to make this
decision. If rebuilt tubes come from a
distributor, the reputation of the latter
must be relied upon to some extent.
IHe may not want to jcopardize his
reputation by handling an inferior
product. Howcver, there is another
possibility: most rebuilding plants
market in a limited, local area. This
helps in keeping the cost to the con-
sumer down. as nation-wide distribu-
tion adds to the price. In fact. many
rebuilders sell “over the counter,” or
direct to service dealers.

This means that the rebuilt tubes
available in a given area usually come
from a manufacturer within a reason-
able distance. If he is reputable, he
will not only have no objection to an
inspection of his facilitics by the serv-
ice dealer. but he may actually wel-
come it. Much can be learned about
the quality of the product in this way.

Generally. the rebuilder should be
suspect if he runs one of the smaller,
so-called ‘“garage-type” operations.
While many of these are reputable,
and while some reprocessers who
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SCHEMATIC BOOK

Over 25 Schematics, populer surplus gear—
2:6 Pages, lerge 11 x 7 foldovers, printed one
side, fiber cover, less than 15¢ egq., includes:

AN/ARC-1 Transc. VHF BC:610 Xrmitt,
AN ARC-3 Transc. VHF BC-192 or 375 Xmitt.
AN/ARN-5 Recciver BC.348-
AN;ARC.S Receiver HeK:L:R ReCciver
AN/ARC-S  Xmitt, BC-348-1-N-Q Receiver
SCR-274-N Receiver RA-10 Receiver
SCR-274-N Xmitt. 8¢-733.0 Recciver
SCR.-522 Transc. VHF BC-312 Receiver
SCR-624 Transc. CR-183
RA-62 Rectifier or 283 Transc.
AN ARN-7 Compass BC-6S Transe,
$CR-269-G Compass AN/APN-1 Transc.
MN-26 Compass AM 26 AIC-Z2 Ampl.
8C-611 Handy-Talky C-166/A1C-3 Jack Box
BC-604 Xmitt. 8C-1000 F-M Transc.
AN ART-13 Xmitt. ‘.C-803 Recoiver
postpoid COMPLETE BOOK

[ Complete set fur 1ithy pperation ineluding SCKR-322

0 U LB
MOBILE & FIXED VHF SETS

Transeviver, RA-UY Hecuher, J-type ground anteuna,
(:n)lrﬁl hux, msunta, connectors. tubes ess crystals;.
Lxcellent condition €AA

certs aa s ~$124.00

Same as abuve
PE-U8 (12-v) or K
Excellent

erstion including

rectiticr,
el:’erl" A9 088 pRoan agas
oth Mobale and Fan Sets ERIY
together. limited time pRly. .. ... ... $194'00
RA-62-Cc POWER SUPPLY A-C for SCR-522 359 50
VHFE 1100 60 eve. Like new LTD QTY. ., u
KITS onlv for abwve, Contaids ~hecial xformer. rectl-
fler, regrulator and ennnectors w/schematlic. s I 1 00
SPECIAL ONLY ... . ivun... .. '
REC. MICROWAVE R-111/APR.5
Frequency range 1000-6200 mc, fully metered power
110v &0 1 ph, self contained, one unit 849 0
used €XeC. .. ......... ... ... .00 . L)
GROUND-PLANE VHF ANTENNAS $9.95
MOTOR 3.RPM. weathervroof for any ontdoor applicas
tinn (heam rotator ete.) 2d4-vile, vPerates nn Aa-¢. re-
versible, splined shaft, 5" % 3" x 4" od. mouliting
hase with "1 1aPped holes. High toraue motar will
carry good load. 84 50
BRAND NEW _................ ONLY ] ea.

SEND FOR MEWEST FREE CATALOG
£5.00 Min, « 25% Dep, C.0.D.'S - F.0.B. Conn.

HI-MU ELECTHONICS

133 HAMILTOMN 5T., MEW HAWEN, COMM.

TV PICTURE TUBES

At Lowest Prices

10BP4 § 7.95 178P4 § 9.95 21AMP4§15.75
12LP4 8.50 17CP4 17,00 21ATP4 15.75
148/CP4 9.95 176P4 17,60  21AUP4 15.75
160P4  12.00 17HP4 12,50 21EP4 13,50
16EP4 12.75 17LP4 11,50 21FP4 14,50
16GP4 14,50 170P4 9,95 21WP4 14.00
16KP4 9.95 17TP4  17.00  21¥YP4 14,50
16LP4 10.95 19AP4  16.00 21ZP4 13.50
16RP4 9.95 20CP4 13.50 24CP4  23.50
16WP4  12.00 20HP4 14,50  240P4  24.50
16PT4 9.95 21AP4 2210 27p4 39.95
17AVP4 12,50 21ALP4 15.75 27RP4 2995

1 Year Warranty

Aluminized Tubes $5,00 more than above prices.
Prices include the return of an acceptable simllar tube
under vacuum.
These tubes are ed from repr used
glass bulbs. All parts and materials Including the
electron gun are brand new.

ALL PRICES FOB CHICAGO, ILLINOIS. Depoalt

requircd, when old tube is not returned, refund-

able at time of return. 2305 deposit required on

COD shipments. Ol¢ tubes must be returned pre-

pald. Tubes shipped Rall Express.

WRITE FOR COMPLETE LIST.

— PICTURE TUBE OUTLET —

3032 MILWAUKEE AVE.
CHICAGO 1s, ILLINOIS
Dickens 2-2048

CITIZENS LOW COST 2 WAY RADID!

No license or f;vrrgllhneededl on new Lo; P:-nr ;?0';\;:'"’.:’7
L N int—po reattietions of a
e e e it Liien 16 AN TONF ANY 113 E, Com

| Le— h 1y 4 lbe Su
oy Pt Fendy to Qe O T ! doen. e

cludes microphone and speakers
[M.M 1aarem |
Ly

fone  Talk-lsten ewiteh. = {1 tolp
-

| NOW! TWO WAY RADIO FOR EVERYONE !

of extnnrt antenns, carrying handle
steel culipet Hange depende on
lacation but can be from 4 1o &
. Operation everywhere on 110 volt
e s Absolutely nothang rise to bus—
Y Junt tosel an Ael to talk of Listen=— aeels
all Gov't FOC requiramenta. | wo or more
_\-'EKI un3ts can he used together, se desired

(bill ck, o} de

SEND ONLY $5.00 o for cad

wny Radiwo desited and we will send COD for balance of 324.95 vlua post

age anid § 0113 churges of send $29 95 plus $2.1HF (10sLage KRJ Ineurance

for each radio wanted. Guatanteed to work or money back, Order now
for early delivary before price goes up. Avnilnble only from

WESTERN RADIO Dept, HTN-9 KEARNEY. NEBR.

ELECTRONICS WORLD
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started out in this way now operate
larger, reliable plants. the smaller in-
stallation is less likely to have the best
facilities for testing.

It should also be noted whether an
effort is made to save the old phosphor
screens in rebuilding and, if so, what
percentage the plant attempts to sal-
vage and what kind. In this connec-
tion, there is far less truth than is
widely believed to the notion that an
old screen may be too *“worn out” to
use again. However, newer phosphors
and other technological improvements
in making the screens produce greater
efficiency and light output than wvas
formerly possible. If the original tube
is not too old and it has an aluminized
screen, there may be more justifica-
tion in attempting to salvage it. How-
ever, the rebuilder gives a clue to his
attitude on the quality of the product
by what he decides in this area. One
who tries to save every screen he can
get away with is suspect.

The manner in which electron gun
mounts are stored prior to use is an-
other good indication. The cool, dry
storage condition necessary to prevent
deterioration of this important part of
the product is most likely to be ignored
by a manufacturer who is careless in
other important respects. The length
of the cycle in the exhaust oven is an-
other clue to general quality. It should
take at least a couple of hours from
the time that exhaust begins to the
time the tube is sealed off.

Examination of the finished tube
also helps. The point where the new
neck has been spliced on should be
checked for smoothness. If the splice
is carelessly made, there may be diffi-
culty in mounting the voke and other
external components properly. Some-
times a double splice is seen on the
neck. This indicates that the bulb has
heen “through the mill” twice, hut does
not necessarily mean that guality has
suffered as a result.

At best, a rebuilt tube from a repu-
table source can match an all-new one
in consumer satisfaction and life. -3

MALLORY "MEXICO CITY" TRIP
R. MALLORY'S “Go Places with

«Mallory™ contest for teelnicians will
close at midnight September It with
all entries to be postmarked before that
deadline 10 gqualify.

Oflicial entry blanks ave enclosed in
cach “flight bag kit” whieh contains
an assortment of popular numbers of
eight different Mallory lines of replace-
ment parts. The flight bag and its con-
tents are specially priced for the con-
test period. Contestants are required to
tell in 23 words or less which line of
the company’s components they like hest
and why.

The winnev will reeeive an all-expense
week-end air trip for two to Mexico City,
hotel accommuodations at the Continental
Hilton, sightseeing, and 830 in cash for
pochet money.

Entries. on oflicial registered entry
blanks, should be maited 10 Mallory
Contest, P, 0. Box 1338, Indianapolis
6, Indd. Winners will be announced ap-
proximately six weeks after close of
the contest, =30

September, 1959
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VIDEO ELECTRIC COMPANY says: DOWN WITH RISING COSTS OF

Each and svery tube it tested by our sup

i H
ditions in Radie, FHA_ !
g;::uh or Intricate Testing Equipment for

Lite Test.
Below Is a Partial List of Ov
Write tor Free Complete

tes to reploc

w
tube purchased from us
operating conditiont. Refunds w

tive merchandise.
WE HAVE OVER
{000 USED v

ur Huge

SETS

warehouse
WO'K‘NG TVs
S ndon
Goob i
Your Choice——Comole or Table :4‘5 e\
4 - B

10", .. .523.00 3 3800
LAY

VORKING €9

©T63.00

217 | $72.00

. $99.00 i
. he
TVs, state ¥ .
rdering " desire
cansole Pk
.0.B. New-
IRE o

When © .
table mode:m:. o make

Also, prefer il
sent raliway €

I:’k‘ On any quamity, w

today!

plier under act

[ i ta
- Fi_ Industrial Equipmen
G s Mutual Con

t
or Three Hundred Popular Types'
List and Order Slank!

S YT
1486
—
o FREE for one {1) yeor any

hich faily to function eff
il be made promptly fo

SEND for
& PARTS LIST and order blank.

Bonus Antennq
Given with
Any TV Set

wal operating
nd Tclevision
ductance and

ELECTRON TUBES
OVER ONE
MILLION USED
TUBES TO
SELECT FROM

19
19auaCY
198C6C

each FOR ANY

TUBE

$37.00

PER HUNDRED

ciently under actual
¢ any defec-

our FREE complete TUBE

FREE FREE

RCA "ChEQferH
Cord Given with
Any Tube Order

of $7.00 or
Morel!

Orderll

Phone HUmboldt 4-9848"

FREE POSTAGE

in US.A. and Territories on orders over
$5.00. 25¢ handling charge on orders under
$5.00. 25% deposit required on C.O.D.'s.
Please send approximate postage or freight
on Canadian and foreign orders. Subject
to prior sale,

‘DE,ELHTNC COMPANY
9-15 Sixth St., Harrison, N. J.

Microwave and
Mohile Radio

Good future in Electronics
for men without a degree ...

Microwave communications and
mobile radio are two fields devel-
oping at a rapid rate. Microwave’s
place in domestic as well as in in-
ternational communications offers
thousands of jobs for qualified
non-degree men. Mobile radio,
with its increasing use by police
and fire departments, pipelines,

www.americanradiohistorv.com

railroads, telephone companies,
truck lines, ete., offers even great-
er opportunities. You need fun-
damentals—and your FCC license.

write for our free Career information
Material today or send the coupon on
= page 27

CLEVELAND INSTITUTE OF
ELECTRONICS DEPT. RN.332
4900 EUCLID AVE., CLEVELAND 3, OH!0
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EUTHE'E New Complete

Blf Sﬂﬂﬂﬂﬂﬁ

Tokes Heudnthe& El-ul ﬂl
All Servicing Problems!

TRANSISTOR TROUBLES
IN 12 MINUTES!
Trouble-shoot every type
of ¢ireuit in ALL transis-
torized equipment! H25H
pages: hundreds of illus-
trations: 120 check

charts! $5.95

?w 7z

RECORD CHANGER
TROUBLES IN 5 MINUTES!

Locate mechanical and
electronics troubles fast.
t Covers all makes. 320
dpares: 150 phatos: o
check charts! $3.95

B i

TV TROUBLES
IN 10 MINUTES!

“ '-1 inidd the exact sound or

piciure trouble in any
TV set from 00 possi-
bilities! 300 pages: 300
diagrams, check charts!
$3.95

COLOR TV TROUBLES
IN 15 MINUTES!

Covers every type of volor TV and picture
tuhe! 550 pages: 362 check charts. diagrams,
pictre patterns! $5.85

Simple Check Chart System Saves Time

These amazing practical handbooks with an
ENTIRELY NEW METHOD. show vou
how to find the trouble in ANY tv, record
changer or transistor circuit FAST! Index
tells you where to look: famous Check-
Charts help vou pin-point the exact trouble
in minutes! These on-the-job books quickly
pay for themselves in profitable new busi-
ness and valuable time saved!
SEND NO MONEY!

Tust mail coupon for free VALuABLE
tital. After | davs, send only ’RE;GIFT,
low price vetiin busnks Slnﬂnrl’l:zm

ul pay nathing ! If vou keepy FER of g1t 4 P“l
all 1 hooks. send only $3.00 Falmb““md":t

1flenr dayvs, and 23,00 a |FREEbook g
month  until - S19.80  plus "’“"“'HTV"E::I
poslage 1s pauil,

FREE TRIAL OFFER...Mail Coupon New |

Educational Book Publishing Dlv.

COYNE ELECTRICAL SCHOOL, Dept. 99-RT

1501 W. Congress Pkwy.. Chicage 7, III.

0O Ru-h
FREE TRIAL per offer. For aindivadual books,

1-huosk PIN-POINT Senes for Salay I

checkh below, I
O RECORD CHANGER (£3.95 plos pustage) I
O TRANSISTORS (85,05 plius postage) l
O TV (§35.095 plus postage) '

]
|
|
|
|
|
|
|
l 0O COLOR TV (35,95 plus poxlage)
|
|
|
|
|
|
|

AAAFESS 0 vt v e |
G¥70 6oooooooonooo Zone... State. ...... l
O Cheek he e §f enelasing full price: we pay l
hostige, 7Todity mones -buch Euarantee.
R |
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Pay-TV

Today

By A. W. BERNSOHN
Executive Vice-President
National Appliance & Radio-TY Dealers Assn.

Claims, counter-claims, and partisan statements have

served to cloud the current status of subscription TV.

all services presently identified with

television is “pay-TV.” For vears its
proponents have heen waging an uphill
battle to have such a system tested
as a prelude to commercial acceptance.
1t has received less-than-flattering at-
tention from Federal agencies, has heen
cold-shouldered by some phone com-
panies and other firms whose coopera-
tion would be required for any wide-
scale application of the scheme. and it
is denounced and denigrated by those
whose economic interests might be
threatened should such a system be
adopted.

As of now, there are only three pro-
ponents of any stature in the pay-TV
picture. Biggest is Zenith Radio Cor-
poration—advocate of the thorny-
pathed hroadcast method of doing the
job. Others are Paramount’s “Tele-
meter' and Skiutron. These two are
hoping to side-step the jurisdiction of
Congress and the FCC hy making the
system a closed-circuit deal.

Zenith does a pretty fair joh of
rebutting the objections to their ver-
sion of pay-TV raised by the service
fraternitv. They have gone on record
as divorcing themselves from any op-
cration involving the leasing of sets
with huilt-in decoders and are content
to maintain the stutus «quo as far as
the service industry is concerned.

As for possible jurisdictional dis-
putes hetween service dealers  and
decoder attachers, the company ad-
vises that in case of doubt the decoder
hox should be switched off. another
channel tried. and if the picture is still
had something other than the decoder
is wrong with the TV set. If the pie-
ture is good on the other channels,
however, the trouble might be in the
decoder equipment. This test can be
quite definitive since the decoders can
be installed or detached without pull-
ing the chassis or tubes,

Zenith has extended another olive
branch in the hope of allaying the
fears of the service group by pointing
out that a technician can install an
average of five decoders a day- a nice
source ol service income for the in-
dependent looking for added revenue

PROBABLY the most frustrated of

www.americanradiohistorv.com

since the company is frank to admit
that they couldn't handle the entire
job themselves.

The other two pay-TV firms favor
the direct-line approach in order to by-
pass the FCC and Congressional super-
vision. Another factor is that the
broadcast system proposed by Zenith
is considerably more difficult to design.
The problem is not just one of devising
a scrambling system—it must be done
well enough to foil the would-be pro-
gram bootlegger, chcap enough to
make it cconomically feasible, and
simple enough to be installed quickly
and without disturbing the original
circuitry. Running lines to homes all
around New York. for instance, would
mean that Consolidated Edison, which
has dedicated its life to the task, would
have someone else digging up the
streets, too. Such a wired TV system
as proposed by Telemeter and Skiatron
would be easier to install in the smaller
cities since parabolic reflectors and
waveguides could be used to provide
service to a central distribution point
for amplification and piping to sub-
scriber sets,

Pay-TV has been stymied in Con-
gress largely beecause Congressman
Oren Harris doesn’t feel that it ought
to be muddying the already far-from-
clear waters of channel allocations. etc.
Lately, though. the Harris Committee
and the FCC have worked out a com-
promise which would permit the filing
of applications for a test operation in
one city with four stations. Zenith is
studying the various possible test loca-
tions as well as the other problems
conneeted with conducting a test under
conditions outlined by the Federal
Communications Commission.

The problems involved mean that
such testing will not get underway in
the very necar future. There is a rather
formidable gauntlet to be run. the fil-
ing. the appeals, delays in the FCC
texpected to run six months or longer),
higher courts to be gone through, «md
equipment to be manufactured and
installed. An educated guess puts the
start of such tests on the far side of
one to two years.

When and if Zenith gets a green

ELECTRONICS WORLD
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light, such tests can run for three
years and could involve tens of thou-
sands of sets—depending on the test
city selected. It will be the company's
gamble, though, not the consumers’.
By Commission regulation, Zenith will
not be permitted to sell the equipment
during the test period.

Queried about the program material
to be offered, the company ecnvisions
first-run pictures, plays from New
York (probahly telecast live rather
than filmed), top sports cvents, con-
certs, operas, etc. Since the delays in-
volved have heen so long drawn out,
Zenith is designing equipment that will
work cqually well in both black-and-
white and color.

No outsider has been told what the
company has already ploughed into
this project but this writer's purely
speculative guess is that the figure
runs into several millions of dollars.
To have access to enough sets to re-
cover even a part of this investment
means a good-sized city for the test
and more participants than could be
reached economically by direct wire,

Probably the first extensive test of
the Zenith pay-TV system was the one
run in Chicago in 1951 when a three-
month try was given the service under
University of Chicago supervision by
the National Opinion Rescarch Center,
They picked 300 families on a scientif-
ic bhasis, hooked up their scts, ran what
films they could inveigle out of a still-
hostile movie industry and did what the
company considered a good joh. People
paid $1.00 a film to see the pictures and
averaged §1.73 a week for the service.
The researchers found that three out
of four of the viewers hadn't seen the
old films in theaters, even the good
unes!

It took until 1957 for the FCC to
come to any conclusions about what
the tests showed and that meant plow-
ing through a welter of thousands of
comments that had bheen filed—the
largest stack of paper garnered by the
Commission on any subject in its his-
tory. After all that time, the Commis-
sion OKed a larger test but then Con-
gress got into the act.

Paramount's “Telemeter” did some
experimenting around 1953 with
closed-cireuit pay-TV in Palm Springs,
relaying a signal from Mount Wilson
to the subseribers linked by a com-
munity antenna system. They ran into
some exhibitor opposition and Paru-
mount is, of course, relatively sensitive
to eriticism from such quarters,

Skiutron hasn't conducted any real
public test but has run some technical
field tests. The date for puhlic testing
has been steadily advanced until, at
this writing, the target date has been
pushed back to April 1960,

Video Independent Theaters, operat-
ing in Oklahoma and the Southwest,
got into the picture with conmymunity
TV antennas and their own Oklahoma
City TV station. Because the company
owned all the theaters in Bartlesville,
Okla. they tried it out there, making a
deal with Southwestern Bell Telcphone

September, 1959

the
NEW
PERMA-PCWER

Maode! D-200

Automatic Voltage Regulator

will make you money and save you grief

It’s easy to sell. There have been units similar to this on the market bejore—
at prices upwards of $75.00. The new PERMA-POWER Automatic Voltage
Regulator has a list price of $9.95—so0 any TV set owner can afford it . . . and
any customer plagued by picture flutter, shrinking, flop-over, loss of brightness,
and other similar disturbances will wanr it.

It’s easy to use. This new unit insures top performance of TV sets by awro-
matically returning full height and width to pictures when distorted by low line
voltage. Whenever the line falls below 110 volts, it auromatically boosts line
voltage 10 volts—and it automatically feeds the line direct for normal voitages.
You don’t have to worry abour the customer’s forgetting 1o switch rhe voltage regu-
fator when the line is normal ; this new PERMA-PowER unit switches automatically!

It’s easy to install. You plug it in, and it’s ready to work; goes on and off
with TV set. Compact and lightweight, it has no tubes, bailasts, relays, or other
moving parts to fail; and it's fully guaranteed for one year. Can be used on any
TV set or appliance rated up to 300 watts. See it at your distributor today.

?GM&!POWPIL COMPAN

Guided Missiles

Good future in Electronics
for men without a degree ...

QOuter space—one of mankind's
greatest challenges. A field of
work for men with imagination to
spend their future in. Instrumen-
tation, communications, naviga-
tion and control are the big prob-
lems on which you would work.
More than half of every missile
dollar is spent for electronics. You
know that opportunity and sala-
ries are good. You need the fun-
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3108 N. ELSTON AVENUE
CHICAGO 18, ILLINOIS

damentals. Then you can almost
name your own terms.

write for our free Career Information
Material today or send the coupon on
page 27.

CLEVELAND INSTITUTE OF

ELECTRONICS DEPT. RN333
4900 EUCLID AVE., CLEVELAND 3, OHIG
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GONSET G-1n1

CITIZENS
COMMUNICATOR

2-WAY RADIO

Now ... newly assigned by FCC ... 22 chan-
nefs within 11 meter ronge . .. for Closs D
vse ... personal or business! Easy to abtoin
license . .. noexom. U.S. Citizens merely com-
plete simple FCC form.

HUNDREDS OF USES!

G-11 units may operate together as
asystem. Examples: Industrials...
buildings . .. yards. .. warehouses ...
aviation...branch businesses...fixed
station to car or truck. Also for farm
.ranch ... mining... construction...
sports ... fishing ... boating... hunt-
ing ... sporting events ... outdoors.

DEPENDABLE ... RUGGED ... COMPACT!

Gonset G-11 is FCC type occepted. Requires
no tuning, has fully crystol controlled trans.
mitter ond receiver. Stable ... dependoble.
Sensitive, selective superhet receiver olso has
RF stage. Other features include outomatic
neise limiter. .. adjustoble "squelch” for
muted standby ... full press-to-talk opero.
tion . .. panel speaker .., very low harmon.
ic output. Operotes at 5 wotts input. (FCC
maximum),

Three models: 6v DC, 12v DC and 115V AC.

124.50

PER UNIT . . . WITH P-T-T MICROPHONE
AND TRANSMITTER/RECEIVER CRYSTALS
FOR ONE CHANNEL.

Write today for free brochure and
booklet, 11 meter
Citixens Band Radio

— GONSET DIVISION pepy, £w. a
Young Spring & Wire Corp.
801 South Main Street, Burbank, Calif.

Gentlemen: Rush complete details en your
Citizens’ Bond radio, ond free booklet

NAME

ADDRESS

— v —— -

EEEENG O N S E TN

Duivision of Young Spring & Wire Curporation
B0 SOUTH MAIN 5T, BURBAME, CALIFORMLA
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Company. The TV firm constructed
and ran lines for the phone company,
then leased them for five years.

This test came a-cropper. probably
because they didn't Iet the public buy
the service on a per-program basis. The
monthly fee started out at $9.75 and
was then whittled down to $4.75 —but
still it didn't work out. Even though
the test laid an egg, the company did
line up from 800 to 900 subscribers.
This service may he re-activated if the
promoters can devise a workable, prof-
itable metering device.

K. A. Simons. chiefl ecn<incer of
Jerrold Electronics Corp.. in an address
before the Society of Motion Picture
and Television Engincers, outlined a
“program-by-program billing system
for pay-TV” which emphasized the
advantages of distribution by cable.
According to Mr. Simons. "It does not
come into confliet with licensed TV
broadeasting and it doecs provide an
additional service with its own chan-
nel space. It also provides the possi-
bility of a return cireuit between the
consumer and the program orviginator.
A system is described for using this
return circuit to provide billing infor-
mation. The system records during
cach program the identity of cach re-
ceiver accepting it.”

The anti-pay-TV forces are spear-
headed by the television networks with
the movie exhibitors running a close
second, and the individual hroadcasters
lining up in third spot. Pay-TV pro-
ponents can't understand opposition
from this last group. figuring that the
broadcasters would get approximately
the same or better revenue from their
kind of programming. What they don't
consider is the devaluation of left-over
time or the loyalty to the networks, or
the loss of not the abstract but the
specific set-owning audience.

The subscription TV advocates point
to a study conducted hy the now-
defunct "Tide,” advertising trade mag-
azine, which showed that agency
people, smart public relations experts
that they are, insist that what kind of
television the public will get depends
on the expressed preferences of the peo-
ple in front of the sets. It is suspected.
however. that the fine Machiavellian
hand of some of the agency boys is tip-
ping the scales against pay-TV'.

1t is this author's opinion that Zenith
is the outfit to watch in the subscrip-
tion TV struggle. They have the capital
to swing such a deal and to wait out
the interim setbacks. The company has
been mulling over the problem of pay-
TV and has becn engaged in active
work on the project since 1928. Today
they have a crack stafl. headed by Dr.
Alexander Ellett, engaged on perfect-
ing the medium and climinating the
bugs and loopholes.

As of now. there's little definite to
report on pay-TV other than the facts
that it's been worked on for a long time
and it's not dead yet so only time will
tell just what subscription service. if
any, will be available on our living
room screens. —fo-
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GLOBE ELECTRONICS
A World of Values!

2 BLOCKBUSTER BARGAINS IN
CAVITY FREQUENCY METERS!

UHF Wavemeter Special

TS-127 v (Lavme 1055Mm). 375-
725 Mc. Each Mc. .3 calibrated
with a dial-and-counter device
g1ving up to 5,000 calibrations.
High Q-cavity resona.or, and 3
tube det. amp. feed a 3 square
©-200 microammeter.
an AM or

Indicates
Cw. Requires 45 V.

'L
t
Jnal y and 182 V. pattcries. Has 0-15

T Minute clock timer that switches

® to OFF in case you forget, Ex-

. AN ] cellent condition with reprint of
manual, shpq wt. 15 Ins. FOB

L e T S YT T

VHF WAVEMETER ]
BARGAIN! |

8C-906. 150-234 Mc.
This 13 a cavity-tuned
(f”d dip-meter uging
112 V. and 4% V.
hatloru‘i and 0-500 ma-
croammeter. Accuracy 1s
20.5 Mc. National Vel-
vet vernier dial. Excel-
lent condition with ro
orint of manual, $h,
wt. 25 |bs, FOB s:..ta

Manica, sa 95
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25% dep. Bal. COD. items FOB Santa Monica, Calif.
and subsect to prior sale. Calif. residents ada 4%o tax.

W'l'i‘ For New Free Fiyer! Visit Our Now Sales Center

GLOBE ELECTRONICS

3103 PICO B.VD. SANTA MONICA CALYF.

Phone: EXbrook 3-720

DUMONT TUBES

Complete Line of Receiving Types

for Television Radio Phono & Pix

Prompt Delivery Cotorful Carton
Liberal Discount Schedule

SONORET TELE-RADID ¢O.
36 Woodbury St, Wilkes-Barre, Pa,

Be & ""key’’ man. Learn how to send and
receive messages In International Morse
e. Commuynicate with operators around
the Rlobe. | earn at home auickly through
famous Candler Syatem. Used by best
operators. Qualify for Amateur or Com
merecial License. Write fn?r FREE Bom\

CANDLER SYSTEM CO.. Dept 2.K
Box 9228, Denver 20. Colo.. U.S.A

HI-FI COMPONENTS
SLEEP LEARN KITS

MERITAPE UNUSUAL
Y Low cost, high nu-my VALUES
Cred recording tape, in REE
oF Ccang, 1959 Catalog

DRESSNER, 69-02 RA 174 5t , Flushing 65, N.Y

9% MAIL ORDER HI-FI ™™

You can now purchase all your Hi-Fi f om one
relinble source and be assired of perfect delivery.
Carston makes delivery from NY atock on most
Hi-Fi. Recorders and Tape within 24 hours, SEND
US A LIST OF YOUR Hi-FI REQUIREMENTS
FOR OUR WHOLESALE QUOTATION and our
FREE wholesale cataloyue.

CARSTON STUDIOS

125-TD East 88 St. New York 28, N.Y.

ENGINEERING

o B.S. DEGREE .
tumictes SF%h we IN 27 MONTHS

Electronic ARe

Students uludy engineering under accelergted program
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BRAND NEW TUBES

NOT Used . . . . NOT Pulled Out Of Old Sets
PR ALL RAD-TEL'S FIRST QUALITY TUBES

GUARANTEED ONE FULL YEAR
Rad-Tel—Suppliers in Mail Order For Over 10 Years!

101 WAYS TO USE YOUR VOM
AND VTVM" by Robert G. Middleton.

Published by Howard W. Sams & Co.. Type  Price | Type Price | Type Price [ Type Price | Type Price
Ine.. Indianapolis. 111 pages. Price TAX2 62 | 578 81 | 6BN6é .74 | 65K7GT .74 | 128Y7 .74
$2.00. Soft n pag 1B3GT .79 | 5U4aGB .60 | 68Q/ $SN7GT .65 | 12C5 56
00. Soft cover. ) 155 51 | sus .81 CU6 1.25 | 414 99 | 12cus s
Since any professional service shop 1U4 57 | 5Vé 56 | 6BQS 65 | gg .80
! 105 50 [ 5x8 78 | ¢p@s 1.05 2CUSIE06
has v.o.m.’s and/or v.t.v.m.’s on its test 126 82 | SY3GT .46 | epay 9% :3:61 -;: 12DQ6 1.08
equipment  shelf and many hams. Iars pr At so | 6BRB 78 | swaGr 57 ':z -:g
hobbhyists, an_d experimenters count 3AL5 .42 | eAaFa .97 ::;: :: 6WEGT .69 :ua 5
these handy instruments as valuable hve | GAss &S )G e oxs 33| 125a7m 86
adjuncts to any electronic project, this 38Z6 .55 | sAK5 95 | 6C4 43 | Yo 65 | 125K7 .zq
bhook should find wide acceptance with 38Y6 .55 | sals .47 6236 '5; 8AUZ .83 :;‘5,':(7;7 -5;
hoth ts of the electronics “i 3CB6 .54 | sam8 78 | 6CD6 1.42 | gawa .93 .
hoth segments of the electronics “in- 3CF6 60 | sANB .85 | 6CF6 .64 | 11CY7 .75 | 12wé .69
dustry.” gela gg 5AQS .5g 628; "7’2 :;:;6 -gg 17AX4 .67
X . 8AT6 43 | & . g
Most readers of this text will un- BNs 75 | 6ATB 79 | eCmT 66 | 12AF6 a9 II::?J:: I.g:
doubtedly be surprised at the many :S?Z ;g ::tdzcr .g’tz) 22?67 ‘s; :g:?ss gg 198G6 1.39
uses to which such gear can he put. 4827 .96 | saus .87 | 6CUSs 1.08 | 12AT7 76 | 19T8 .80
Aside from the standard circuit trac- acse .59 | 6AV6 40 | 6CY7 71 | 12AUS .50 | 258G6 1.11
ing and voltage and ent checks SAM8 79 | 6BA6 .49 | 6DE6 .58 | 12AU7 60 | 25C5 .53
g ge current checks, SANB .86 | 6BC5 .54 | 6DG6GT.59 | 12AVE .41 | 95cpg 148
there are, as the title denotes, 101 way's 5AQ5 52 | 6BD6 .51 | ¢pQ6 1.10 :g:;; Zg 25CU6 1.11
in which v.om’s and v.tv.m's can SeMrA B9 i e ooer 33 [12az7 ss B
work for you. The text is divided into RAD-TEL TUBES | sea7 .97 | 68G6G 1.66 | 6s 67 ,',’:36 ;:3 357561 60
seven sections covering equipment Individually Boxed! gglﬁ: -;: :::; -:; :T:G' :8 12BE6 .53 5225 60
: OT USED, NOT . . 84 | 128H7 73 | 50c5 .53
fhetCks" d.ci \olt_age tests, ohrqmeter N OUT OF OLp SPEU,L;,“D 536 68 | 6BN4 57 | 654 .48 | 128Q6 1.06 | 50L6GT .61
ests, signal-tracing tests. a.c. voltage Every Rad-Tel Tube Is Ask For Tube Types Not Listed
tests, d.g:. current tests, and alignment BRAND NEW USE THIS AD AS YOUR ORDER BLANK
a[)pllgatlons: Guaranteed 1 Full Year! SEND FOR NEW FREE BROCHURE OF TUBES AND PARTS
It is a fairly safe bet that even the

Convert Your Present System to Stereo!

E
RCA RS-151B LECTROSTATIC 3 ELEMENT

TWEETER*

most experienced “old timer” will find
several new applications tor these test

3 i Y - 2
Instruments among the comprehensive 3 iai 3 a2 R
icti i = AMPLIFIER gl Firat time 52495
listing provided by the author. i $ + for_ Stereo System S gmil atthis to
: el An?pnﬁ!:gg‘::no ’Auu.dr:g i, s Buijlt-ir Crnllovnr
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"FUNDAMENTALS OF RADIO TE- A ¢ R 8 L ki i
Dei er System

Panel

LEMETRY" by Marvin Tepper. Pub- e Front P2
lished h%YJO}L"}'F. Rider pu(bl;gﬁler Ine BELOW DIST. COST COMPLETE,  SaisSvcrie ssons

ness Control » Nega-

Rated best for Perform-
ance owver units costing
2 or 3 times more.

' MAHOGANY

0 = tive Foedbae with any lpoalu"r sys- [ WALNUT
New York. 111 pages. Price $2.95. $ 95 [ois s :hoa“w:tn’\:m:ﬁ‘l&-: :‘:".'“"";’:i‘::;',"';'l‘.ﬁ,“ highs. O SLONDE
N onnects casily.
Sort cover. .l';w maximum, Fre- With attractive nlailhuc grilles. Size 11% x 6 x

quency  response 48
to 20.000 cycles.

2:6CG7; 2-6V6; 1-3Y2
MNewark 5, N. J.

RAI]-TEI. TUBE C0. = ™ i

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE CO.
TERMS: 25% dept. must accompany all orders— bal. C.0.D. All sh.pmon's F.0.8. Newark worehouse.
NO HANDLING CHARGE WITH THIS AD. Sub|ocf to prior sale. No €.0.D.’s outside continental U.S.A.

While most texts on telemetry have
heen written on an engineering level
this technique is beginning to play an
increasingly important role in the lives
of technicians and laymen, hence, a
basic book on the subject was war-
ranted. The author has assumed no
prior knowledge of telemetry on the
part of his readers and the only pre-

Shpg. wt.
AK‘Z:ESSOIIES RECOMMENDEO AND AVAILABLE
*Lmp, from Japan

Est 55 Chambers Street

1945

requisite is a basic background in elec-
tronics.

The text material is divided into
cight chapters, a bibliography. and two
appendices. Topics covered include an
introduction to telemetry, telemetry in-
side the missile, multiplexing, telem-
etry receiving stations, the recovery
and recordmg of data, digital tech-
niques in telemetry, telemetry data re-
duction, and satellite telemetry. The
appendices cover telemetry standards
for guided missiles and magnetic re-
corder/reproducer standards. An ex-
tensive bibliography permits the read-
er to make further excursions into the
subject if desired.

The lavish use of line drawings, cut-
away diagrams, charts, tables, and pho-
tographs helps to clarify the textual
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Radio & TV
Broadcasting

Good future in Electronics
for men without a degree. ..

More than ever before broadcast-
ing is alive and growing. A few
of the new industry problems re-
quiring FCC licensed men are the
greater use of directional anten-
nas, growth of color television,
and the developments of single
sideband techniques. Such devel-

www.americanradiohistorv.com

opments plus continued short sup-
ply of qualified men spell oppor-
tunity in capital letters. You need
the fundamentals—and your FCC
license.

Write for our free Career Information
Material today or senc the coupon on
page 27.

- CLEVELAND INSTITUTE OF
ELECTRONICS OEPT. RN334
4900 EUCLID AVE., CLEVELANO 3, OHIO
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SPECIAL SALE

WILLARD STORAGE CELL
2 Volt 28 Amp. H Cle: plaltlc
:u.? Shipped l:ry. w“ ..... l-r. R $2 50

BRAND NEW MOBILE DYNAMOTORS

MADE B8Y EICOR—SMALL SIZE

input 12 Volh Qutput 400V. 1B0Ma

Cont. Duty. Wil Int. Duty. .. ..... s‘ 95 |
input 12V, O\atnut 440V, 200Ma Cont. ss 95

Quty, 300 Mil. Int, Duty. ... .........

POWER TRAHSFORHER
Pri. 110V. 80 C Sec, 30
12 Voltzc: ﬂ/k llmn-. 1.21_ Jo gan
L mps/ Replacemen vans
¥ i ve o 82,50

BC 342 Rec. (also {or 24V.
Pri. 118V, Secs. 320-0-320V, 3 ‘is0 sz 95
Ma. 3V. @ ZAmnl 6.3V. @ 3 AmPs. .

rite for quantity prices

FILAMENT TRANSFORMERS
Prim.

10
fim i34 S0 o, 830 S 20 §3.50

x D-31/2"

Sec, SV,
G 1D Amps. ins. 10.00D V. Small nxe
3 tor ST8 + $3.99
e Ll Amon n 05, V. Tneration.
2 v, ulati
s’i hla lor aalr o! uu tubes. ....... 33 95

senonaar

u
Pri. 115 Vv 60Cy Sec. 6.3 1 amp $1
a.

BRAND NEW OIL CONDENSERS
M

2 MFD 600 YDC .50 2 MFD 2000 VIIC 1.50
3 MFD 600 VYDC .60 4 MFD 2 a
4mMFD o0 VDC .75 | € MFD .
MFD G600 YDC .RO | 8 MF .
6 MFD 600 VDC .8s | 2 MF .
8 MFD 600 VDC .95 H e -
10 MED 800 VDC 1. A4 3
12 MFD 600 VDC 1. so 1 ME :
3-3 (24 MFD) 2 mMF H
00 VDC..... 2350 | SWME .
1 mrn |ooo TNC .60 | 1 mre X |
2 MFD 100 VIIC .8S 3 MF! +
4 MFD 1000 YDC 1.38 1 MF -98
8 MED 000 VIIC 1198 2 MF| S
10 MED 1000 VDHC 2.50 1 MFD 17 X
:a m:: 1000 ViC g 93 .02 M U
5 1000 VDC 3.5 " 49.5D |
1MFD 1200 VDG a5 | 2 MEo ;‘2322 - 4330
1 MED 1000 VDC .75 | soMFD 125VAC  2.50
2 MED 1504 VDC 1.10 4 MFD 10 AC. .88
4 MFD 1300 VDC 1.98 | 30 mFD 330 AC. 1.95
8 MFD 1500 VDIC 2.95 | 50 mFp 030 AC. 4350
1 MFD 2000 VDC _.BS 15 MFD 440 AC. 2.50
. REDMOND BLOWER |
10V, 60 cye, .3 Amp. 1600 Rpm. :H/a
Blower wheel—Outlet 2" Diameter. s’ 95

2 for £15.00

SIGMA S5F RELAY

16,000 ohm in dual 8,000 shm ¢oils. SPDT
adjustable silver contacts and armature tension.

leva SR Pr B00 Mimeameeres O e $3.95
Write for quantity prices
RELAYS
Allied Relay 110 V. AC. DPST ..... o, 31-35
Allied 110V. AC 4FPDT 10 amp sz 50 |
Hermaticatiy Beaivd Reisy E5i1'd T ey
i |
80 cy SPDT Contacts 8 Aymp: . sl|50
8 Volt DC DPDT Hu$. o.viuunnans. . 99c
12 Volt DPST DC 1.10
Relay . ... ...ttt ivnnrannnas ea. s .
12 Voit DPDT DC Relay .......... ea. sl 35
SIGMA type 22RJIC aooo ohms. |
SPDT, |mall |naled relay. ......,,.,. sz 49
T, souo ahm 31 95
.................... U

GE ﬂelny ontrol, contains 8000 aohm
relay. sensitivity 2 mils. 10 for $9.25, ea. s‘ 10
LEACH ANT. RELAY 110V.

e $3.45

DPDT Ceramic Ins. .. ...

cans ISC‘ASLI.ICRAF'I'ER “S“ METER
alib. =59 Ve,

Cally to SO db above. 33.95

PANEL METERS

G.E.. WESTINGHOUSE, W.E.. SIMPSON, etc.
1Va” METERS ki METERS
0-1 i . 2.95 | g-10 |
0-100 Micro ... .9! 0-50
27 METERS 319
0-30 Micro (0-5 0-12
cale) . ....... 4.95 | o.1%
0-300 Mil DC....2.95 | o.80
0-16 Amps DC 268 | 0.2.5
0-20 Volts DC 95 | 0-3 7.5
18,36 voits DC...1.99 | Running Tims ' ‘Meter, |
©0-3 Amps RE ' '3es 809392 . 10N

MISCELLANEOQOUS SPECIALS
SPERTt VACUUM SW’TCH CVSZ‘IGJ Replace-
ment in Antenna Unit AR

3-12 MMF Eri¢ Ceramic Trimmers. ..... ...
Murdock He-dphnnel-—!IAND NEw 10,000 wnm
imped, with std. phone plug ca. $2.95
Reﬂlac;manl 8° phone r.ord for Standard
UTC OUNCER TRANS, Pri. 100 ohm. =~ 77 8¢
Sec. 125,000 ohm. Ideal for mike
or phone patch—2 for $1.00......... ea. ssc
CUTLER.HAMMER TOGGLE SWITCH
SPDT {(ST420) 4 for S1.00...........
Write for puantity nrices on all special items

All mexll.uandlse sold on a 10 day money back guarantee basis

Min. Order $3.00--25% with Order—F.0.B. New Yarll-‘ |

| PEAK
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| presentation. For citizens with a well-

developed bump of curiosity and ca-
gerness to learn more about the scien-
tific marvels of the space age, this
largely non-technical treatment should
cnable them to get a good over-all pic-
ture of the art.
* * *

"BASICS OF MISSILE GUIDANCE
AND SPACE TECHNIQUES" by Mar-
vin Hobbs. Published by John F. Rider
Publisher, Inc., New York. 142 and
143 pages. Two volumes $3.90 each.
Soft cover.

These two volumes have heen de-
signed as a “basic course” in the clec-
tronics of outer space probes and mis-
siles. The first volume covers the prin-
ciples of control and guidance, radio
and radar command links, guide beams,
Doppler and homing methods, funda-
mentals of gyroscopy, inertial guidance
and celestial navigation, computer ap-
plications, actuators, and related com-
ponents.

Volume two in this set covers telem-
etering, space exploration by optics
and clectronics. satellite theory and
practice, satelljte monitoring and
tracking, as well as applications of
earth satellites.

The presentation is along the lines

| of this publisher's “picture books’ but

the extensive pictorial material should
not mislead the reader—this is not a
“primer.” Those who work in some
field of space electronics or have a
fairly extensive electronics back-
ground will derive the most benefit
from these volumes. As an up-to-date
source for current development work
in the field of space electronics, these
volumes arce highly recommended.
* * *

"STEREO — HOW T WORKS" by
Herman Burstein. Published by Geirns-
buck Library, Inc., New York. 218
pages. Price $2.90, soft cover edition,
%5.00 in hard cover.

This handbook could he classed as
a primer for the nontechnical audio-
phile who may have stereo equipment
or plans to buy such gear but does not
nccesqari]y know all of the “why's”
and “wherefore’s” involved in the tech-
nique.

Although the author has taken it for
granted that his audience is familiar
with general audio terminology (ie.,
amplifiers, preamps, tuners, cartridges,

| woofers, tweeters, frequency response,

cte.) his presentation of the subject of
stereo starts from scratch. He defines
and illustrates monophonic sound, bin-
aural reproduction, stereophonic repro-
duction, quasi-stereo, ‘‘hole-in-the-mid-
dle,” phantom channel, etc. as applied
to two- and three-channel reproduction
techniques. In addition to this intro-
ductory material, the author covers the
stereo effect, stereo on the air, sterco

| on discs, sterco on tape, stereo mike

techniques, amplifiers and speakers for
stereo, and installing a stereo system.

Lavish use of graphs, line drawings,
photographs of commercial cquipment
and installations, as well as partial
schematics and block diagrams is help-
ful in conveying the subjecct matter.

www americanradiohistorv . com

Most readers of this magazine are
thoroughly familiar with Mr. Bur-
stein’s style and will find that this text
is characterized by the same clear and
concise presentation technique.

x * x

"SERVICING TRANSISTOR RADIOS"
by Sams Staff. Published by Howaurd
W. S8ams & Co., Inc., Indianapolis, Ind.
160 pages. Price $2.95. Soft cover.
(Vol. 3.)

This is the third volume in this pub-
lisher's scries on current transistor
receivers and covers models from twen-
ty-three different manufacturers. In
addition to providing the standard
“Photofact” treatment for each of the
receivers, the book also carries a sec-
tion on the techniques of servicing
transistor circuits and covers the com-
parison of such circuits. coupling be-
tween a.f. stages, power-output stages,
negative feedback, phase inverters, and
the public-address amplifier. Another
section is devoted to basic information
such as standard notation schematics,
dial cord stringing arrangements, re-
sistance charts, photographs of cabi-
nets and chassis, alignment instruc-
tions, and parts lists and replacement
data.

A cumulative index covering all
three volumes in this current series is
also included to facilitate the location
of the correct schematic.

Technicians involved in the servicing
of such transistorized cquipment will
find this manual helpful in speeding
repairs and troubleshooting.

* * *
“ELECTRONICS FOR EVERYONE" by
Monroe Upton. Published by The
Devin-Aduir Company. New York. 369
pages. Price $6.95. Second revised edi-
tion.

When this book first appeared in
1954 it garnered kudoes as a basic and
readable text for the uninitiated. This
newest edition still serves as a good
introduction to the subject of electron-
ics-——one which might help the unde-
cided select an interesting and reward-
ing vocation.

By presenting the “historical back-
ground” of the art as well as outlining
present-day applications which have
cvolved from such early discoveries.
the author has been able to cover an
amazingly wide field including transis-
tors. television. radar. hi-fi, video tape,
space electronics, and myriad other ap-
plications of electronics.

The style is informal, non-technical,
and non-mathematical and there is no
reason why anyone interested in elec-
tronics (and that should include al-
most everybody in this day and age!
shouldn't be both entertained and in-
structed by this presentation.

& k *

“MARINE ELECTRONICS HAND-
BOOK'' by Leo G. Sands. Published by
Howard W. Sams & Co., Inc., Indian-
apolis, Ind. 228 pages. Price $3.95. Soft
cover.

Since boating has burgeoned as the
new “family hobby” marine clectronics
is a subject of interest to almost
37,000,000 Americans who operate a

ELECTRONICS WORLD
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total of 7.330,000 craft of all types on
the waterways in the U. S.

This volume gives completc service
maintenance information on the elec-
tronic equipment to be found on both
large and small craft. Both boat owncr
and marine service technician will find
this information valuable.

Schematics, service tips, operating
regulations and procedures have all
been included to make this volume as
comprehensive and self-contained as
possible. Photographs of commercial
equipment and installations amplify
the text material. Two spccial 12-page
fold-out maps which chart the location
of all shorc-based transmitting facili-
ties serving the mariner arc especially
valuable for the skipper afloat.

Compact enough to be stowed in any
boat locker, this handy guide should
be part of the standard equipment of
all craft boasting electronic gear of any
type. —30-

RECORD-SETTING
222-mc. HAM CONTACT

UNE 22nd was a new milestone in ham

radio since on that day two-way radio
contact on 222 me. was inade between
the Hawaiian Islands and the mainland
a record distanee of 25340 miles! This
surpassed by 1800 miles the previous
record of 740 miles set in 1957,

Contact between Palos Verdes, Cali-
fornia (near Los Angeles) and Kahuku
on the northern tip of Oahu was estab-
lished on 222 me. by John Chambers,
WONLZ, and Ralph Thomas, KHH6UK.

Attempts at the record were begun on
June 18th with Chambers and Themas
using other amateur frequeneies for li-
atson. The contacts lasted for 33 min-
utes beginning at 9:30 p.m. (PDT).
Suceessful two-way telegraphy commu-
nication and one-way SSB were made.
Chambers is an engineer employed by
Douglas Aireraft at Santa Monica. 1lis
home at P'alos Verdes Estates is 910 feet
above sca level with a clear view out
over the Pacifie.

In establishing the new record, Cham-
bees transmitted with a 730-watt input
while Thomas used the maximum 1000
walts., Speeial re ceiving ('qul}nll('nl was
used at both ends. Special trunsmitting-
receiving antennas were emploved for
the contacts, with both amateurs con-
structing mueh of their own equipment.

Aceording 1o the ARRL, tropospherie
propagation made the record-breaking
contact possible. The qu.lhh of signals
at both ends of the cirenit indicated
that weather conditions over the Pacific
were responsible,

Both men are old-time “record breake

ers.” On July 8, 1937, using tele graphy,
these

same  amateurs anade  contacts
from the same locations on 44 me.,
also setting a new  world’s  record.

Thomas, ax W2U'K at Roehy l'uml, Long
lsland, was among the leaders in the .
I(‘rnalmnal DX competitions  of  the
ARRL for several vears in a row, hack
in the 1930°s. In 1953, from Bruns.
wick, New Jersey, he 1-m|r.u'lu-d on a ¢co-
operative program of investigation of
the possibilitics of 144 me. communica-
tion by means of reflection of signals
from meteor trails—a form of commu
nication now being exploited for mili-
tary and commereial purposes, 30—
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YOU GET THIS

PAKette

Worth $10.00—Lektron’s Introductory PAKette

Includes 8 categories:

transistor, diades, volume controls, resistors,
ceramic-tvbular candensers,
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FREE!
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O Lroried e Sggy AT, UNanes. ‘88¢

s, Rex. %12 Hand=power drlis,

75 RESISTOR SpPCL! $25 SURPRISE PACK!

D WW. precisnn, carbon. Larse sarned  aRsorts
. -rlal)le s J88¢ ment radiueT V88¢
ha.  $15 wval. parts, 1 ibs,

40 PRECISION RES‘T'RS 70 HI-Q RESISTORS

Asnl. carl wWow, . iarbon: k:
O o . 88¢ 0 TCIEIETh ii::r“;'-'» m!;ns
e, Sin. W 10 meps. = 8
57 HOBBY SPEAKER Rew. S111, ¢
‘or _radios. ode  use. a ou'rpur XFMRS
1 T2 h ;
T O o RS
15- Pc nmLL sn TOR- 8¢
D r.nhn w' c1llhmhll ‘l.‘?g"‘RESILSﬂMH“S 1
e e, W ¢ (IS y . 18
MIND c:nc:n COUNTER & mers’ 4 the™ Hus, 88¢
[ 'fiu"“.""" iggy a SISTOR
L non deteetiin’ulen TRANSI 1¥'S
27 long, 14 ¢ Double-tuned, unlyss
is "SEALED' CIRCUITS Vet B et Y 88¢

D 2 uiit-1n r‘llhlur l‘(“l-
enser coupling r.-lrcu s
for  subminl. 1T I
file, 2 88¢ [
8 GERMANIUM OIODES
D Glass-sealed. w/long

leads. For habby. 88¢ =

HOW TO onnsj

Minimum 2 paks per order

70 ONE-WATTERS
Anstd, 1 tral
e S 88¢
MINI-RADIO K|'|'
Lerobntick.  Jacks.

& 1mr. 1 1k Reg. 88¢

check o

€.0.0. orders. 259 down:
POSTAL ZONE lll address.
28¢_ea. add'l. Ib.

rated, net 30 days. INCLUD
{Canada postage, 48¢

1st ib.;

GIANT BARGAIN CATALOG
FREE YEAR'S SUBSCRIPTION

750,000 POLY PAKS" Sold!

POSTAGE STAMP MIKE 10 POLY BOXES

D Crvatal,  EO bhy sonk Clenr plastic,  hinged
LA eps. 1 b, Rew 88¢ el “1 ~“.|| Jocks, As-88¢
6 SILICON DIODES 40 ‘"SILVER'™ MICAS
D Sylvanca 1\22, 88¢ l inest minde uuul(-n.u-u.

IN23. deg. 836, W 57, Anstd. val-

Axlal lead 1 "l
L 825 ome S5 88‘
15 MOLDED TIP JACKS
Hed;  tor  mulljtesters,
cte. Uses std. lil"l.a

100 uses,
8 SUB-MINI SOCKETS
D “"”J"':""'au..'riiim""“'
i
o 88¢
3°'ea' POWER mMOTORS
L

Lig tee 0 VG from
pe nlll( ,cells. Perm.
. 11g” eq., 17

so TERMINAL s‘rmps e
SoMer-lux & |n||l|-
g, 10 types. 2 Ilm

shaft.
50 PLUGS/RECPT'CLES

GG Cholidy Audin. puwer, e, hat-
= lunled l.m :| “ins. 88¢ '-er « FPkT. 3 Ibs. 88¢
"o’ ELECTROLYTICS *fioBBY BENCH VISE

Hadio. TV. 10500 mil Clamp ype. Fits tanlea,
ms!J.,m vheo 4 I|.s.88¢ tmr. Steel. | 1b. 88‘
Lex. $12.
S..LROI.LS MICRO-WIRE 40 SUBMINI COND'SRS

Fup lrannlslur
cireuitsa.

10 VOLUME CONTROLS
Sume  w awilcheo.
2 Ihe. Rep. S9.

100 HALF-WATTERS

dotor dran-

D =24 thru 32
sistor, ~ulv-mm|.88¢

12"MR. ‘SPACE’ CLOCK

I"n\unu i |l||||l|li cell.
B e, $H va
by ants! 88¢

rmwd
-8

20 ARTISTS BRUSHES Asstd. value carboin re-

D 100y uun-l bristle: Sl ~lqlur~ incl. 5% 88¢
tex. 2.

g3 ofEes 16 N8Ry s:u:mum RECT'F'RS

20 2

7- scn:wnmv:n SET oy ., 63 mil. for
M
2

Asstd. I' circulis, 88¢
k., 1 )l ‘l 0 . |I‘ l'('(ll‘ al

g : ° 88¢ WUERTH SURGISTORS

500 PCS. MARDWARE

Hrateets  tuhe  llfe

D Nuts. screws. l“anlwrs. 1 “"l‘.\'. l!{;lmnle “i’!:I!. 8\\'/
(U (N 11y M ten [1t] n Hec, 13

; s 88¢ LUV nex SS 8¢

s,
3 TRANSISTOR XFMRS 4 OSCILLATOR COILS

sSubntit a0 1uo Minl.  transiater,
i m-‘el«I Amln. mc.88¢ = ‘F:. ﬂ';o w llhlll88¢
ug. ] o, op

35 TWO-WATTERS 16- END WRENCH SET

?ngx; "'1“3-'.; A"I'T.E;'; 88¢ lp P OB ls’z':fpéhsr:
g iy v, v, 0 -0 compewags

** 8 RoLLS OF TAPE sia " Ko §8¢
PPopular plasiic friction, 4 POWER WOOD BITS

i rubber. cellophane. 88 D 11-Q uwel. Bu. W2, 34,

. 3" long. Rex. 8“
sxs SEALEDERELAVI 2 TRANS'T'R VARIABLES
nl.l(tm t'd“. o cont. :}ég 4, (2" slhnn Dual
asvpc OF  pre- mm
clsion ecl?culu 1 Ib, 88¢ Rex. 83 88¢

OIDEI SY BLACK-TYPE HMEAD- w
LINES, i.e. 20 HI-Q OILS, 88¢.

Siate price with each item. Send

r M.0. including suffi-

cient postage; excess returned.

133 Everett Ave,
Chelsea 50, Mass.

Aeronautical
Electronics

Good future in Electronics

for men without a degree. ..

Control zone radar, navigational
systems, electronic landing de-
vices, engine accessories, ground
communication facilities — all
these are a part of one of the
brightest electronic fields of all—
aeronautical electronies. Airline
men, for the most part, need an
FCC license. They must meet rig-

www americanradiohistorv. com

orous training and experience re-
quirements. First you need the
fundamentals. Then opportunity’s
door opens for you.

Write for our free Career Information
Material today or send the coupon on
== page 27.

CLEVELAND INSTITUTE OF
ELECTRONICS  DEPT. RN335
4900 EUCLID AVE., CLEVELAND 3, OHI0
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ELECTRONIC
ORGAN

_for your HOME!
BUILD-IT-
YOURSELE

SAVE!

Now you can own a professional electronic organ and
save up to 50% on an easy pay-as-you-build plan . .,
The world famous ARTISAN ORGAN —n 14 models
trom the popular 2.manual Home enlertainment style
10 the majestic 4-manual Theatre and Church style is
now available in kit form. Simple step-by-step instruc
tions, pictorial diagrams and schematics make this an
ideal spare-time project for anyone.

FREE LITERATURE on REQUEST

Get the Artisan Story before you purchase
any Organ. K&t or commercial model

ARTISAN

RN New Home of
MUSIC HALL f@ji

ARTISAN ORGANS

@l ""‘,-u-r Py g.';f““
T E8, and
N -~ COMPONENTS
ELECTRONIC

ORGAN ARTS, INC,
4949 YORK BLVD.. Dept. EW-3
LOS ANGELES 42, CALIF.

To help you
MOVE AHEAD
in INDUSTRIAL
ELECTRONICS

This Library makes plain methaods used
by today's electronics engineers

HERE‘S a Library to help you prepare for a top job

in the beoming industrial-elcetranics field . . .
help you save time and work in your present jub. Fx-
peris give you basic theory, practices, and methods.
They explain electronic circuits and devices, vacuum
tubes. the analysis and use of electron-tube circuits,
and pravide a vast amount of other data on electron-
Ic cquipment!

INDUSTRIAL ELECTRONICS
ENGINEERING LIBRARY

4 volumes, 1998 pages, 1637 charts,
diagrams, and illustrations.

$29_.50—payable on
EASY TERMS

In this Labrary are the <oft of prace
tical fact. that ean help you step
out in front of the “average™ elec-
tronies man—they give the kind of
helpe that could very well mean a
o spaying gobin electronles work.
You get practical data on electronle
instrumentation. a wealth of facts on
racuum tubes. Uscful informa-
tion on electron-tube circuits,

and the basle laws of electronic 4 Big Vol
1 olumes
motinn. The basic knowledge (‘n‘ﬂe'agTHronv AND
here can be applied In radar, APPLICATION OF TN -
television, pulse communica- DT Cyees S
" o AL KLECTRONICN
o, and & wide variety of Harman's DAMEN -

Keneral electronic contrel, Use

coupon below for free Lrial-— TALR OF I-il,m'-'nm\'lr
1w whligation. . Motiox .
Spanigenberg’s VACTI'M
EasY 1-DAY Neel ’uTI!r{?F:B'n N
k o AL IN-
TERMS © FREE TRIAL Teur Ciliourrs
l McGraw-Hill Book Co., Dept. ELW-9 —I
327 W. 41st St., New York 36, N. Y, |
Send the [ndustriai  Electronics Engineering |

Library for 10 days’ examination on approval.
In 10 days, 1 will send $5.50; then $6.00 month-
ly until low price of $29.50 is paid.  not |
wanted, 1 will return bouks postpaid.

HWE? aoooo0oc006030000000000000a000 0000000 |
Address ... :
City . iiiiiiiananan Zone....State. .. ... |
Employed by ....... ... ... e I

For price and terms outside U. S.,
l_wn'tz MeGraw-Hill Int’t, ¥, V. C.

HIGH-POWER TWO-WAY GEAR

The Communication Products De-
partment, General Electric Company,
Lynchburg, Va. has unveiled a new line
of transistorized two-way radio equip-
ment which features high power, small
size, and low battery drain.

The new *“Transistorized Progress
Line” is being offered in units up to 75
watts. From the 75-watt category the

line ranges downward to 30 and 10
watt units in sizes as small as 8%"
wide, 12” long, and 4" high.

The new cquipment uses modular
construction which facilitates replace-
ment in the field. Plug-in terminals on
all cable connections speed installation
and interchange of units. To facilitate
troubleshooting, plug-in transistors are
easily removed enabling the technician
to make circuit tests which usually
can't be made with transistors in place.
All routine adjustments are accessible
from the top of the unit. Plated-
through printed circuit boards are com-
pletely interchangeable on all units. A
heavy-duty circuit breaker replaces the
usual fuses.

The first units to be offered will be
for the 150-174 mc. band.

Further information on this new line
is available from Section P of the de-
partment, P.O. Box 4197, Lynchburg,
Va.

G-E'S TRIPLE TRIODE
The Receiving Tube Department of
General Electric Company, Owensboro,

Ky. is now in production on what is

said to be the industry’'s first triple
triode receiving tube.

The 6EZ8 can serve as a one-tube

www americanradiohistorv. com

tuner for frequencies as high as the FM
band. This 9-pin miniature has a cumu-
lative plate dissipation of 5 watts yet
is housed in a single T-6% envelope.
The cathodes of two of the three sec-
tions have a common connection; the
third section's cathode is brought out
to a separate pin. Possible applications
include r.f. amplifier, oscillator, and
mixer; and oscillator, mixer, and a.f.c.
tube.

Each triode in the tube is rated for
a maximum of 330 plate volts, 50 volts
negative d.c. grid, and 2 watts plate
dissipation. In typical operation with
125 plate volts and minus 1 grid volt,
each section has an amplification fac-
tor of 57, transconductance of 4200
micromhos, plate resistance of 13,500
ohms, and draws 4.2 ma.

TRIPLETT AMMETER

The Triplett Electrical Instrument
Co., Bluffton, Ohio is now offering a
new series of
matched, hand-
size instruments
as its ‘‘Little
Triplett” line.

One of the in-
struments in the
new scries is the
Model 307 a.c.
ammeter. The
circuit features a
built-in trans-
former for use on
60-cycle lines and
permits measure-
ment of current drawn by electrical
appliances and motors, heating ele-
ments, lamps, radio receivers, etc.

The instrument has five a.c. ampere
ranges: 0-1, 0-2.5, 0-5, 0-10, and 0-25.
The circuit is housed in a fully in-
sulated black molded case which meas-
ures 2%"x 4%” x 1*,". Posts extend
3," below the case.

The manufacturer will supply addi-
tional details on request.

“SEIZERS"

Xcelite, Incorporated, Orchard Park,
N. Y. has developed a new and versatile
service tool which is being marketed
as the “Seizer.”

Curved or straight nose and six-
inches long, the tool handles like a
scissors. It will hold momentarily or
clamp on indefinitely, and release easi-
ly. The tool is designed to hold dial
cords, pigtails and wires for soldering,
act as a heat sink, pick screws or nuts
and hold them, or reach remote cor-
ners of a chassis.

The “Scizers” are constructed of
stainless steel, perfectly tempered with
precise box joints. The straight-nose

ELECTRONICS WORLD
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version is catalogued as No. 42H while
the curve-nose type is the No. 43H.
Distributors now have these tools in
stock.

PORTABLE TUBE TESTER

The Hickok Electrical Instrument
Company, 10524 Dupont Avenue, Cleve-
land, Ohio has developed a new high-
speed tube and transistor checker for
electronic service applications.

The Model 6000 features a snap-in
master socket panel that provides for
all tubes and transistors normally en-
countered in service work. When the
plate is removed an 11-pin socket that
will accommodate new special tubes is
exposed. Alternate socket plates are

Hallicratters

All:Band Recelver has

available to test foreign-made tubes.
Tube quality evaluations are read

directly on the 3-range micromho scale
(0-3000,0-6000, and 0-15.000). Five neon

shpg cost to anywhere in U. S. is

lights indicate shorts or leakage be-
tween elements and identify which
elements are shorted. The line voltage
is constantly indicated and can be ad-
justed very quickly.

The instrument is housed in an at-
tractive red leatherette-covered port-
able case with detachable lid and meas-
ures 16% " x 11% " x7%2". The panel is
gold anodized with red and black let-
tering.

Further information on the Model
6000 is available from the manufac-
turer on request.

“SHAFT-KUT TOOL"
Centralab, a division of Globe-Union
Iuc, 900 E. Keefe Ave., Milwaukee 1,

RECEIVER/RF PRESELECTOR/RF AMPLIFIER

everything you want., Tunes contin- $8.00. (3 ready to use. With 60 cy

uous in 6 bands .55-43 me. CW & Power supply; includes de for tuning TUNES 55032,000 KC
Voice. S-meter. BFO Pitch. AVE- motor.  With schematic and align. CME-50063 RF Preselector.
MVC. AF & RF gain ¢controls, Crys- ment sheet. 3 are in use right now New, clean, in factory pack

with tech, manual. TRF tun.
cr/ampli ler to improve any
receiver. do xt) dicde in
series with headset across
outhbut and it is a_complete
receiver for 8C, SW, Citi-

by WNatfonal Radio Astronemy Ob-
servatory, They get OX that is hiter-
Even has a tuning motor to gweep ally Out of This World. NEW! |n ofig-
backh and forth aotomatically! Has nal pack, w/ power sup: 8149 50
2 RF stages & 2 IF stades. Output ply, ]
Time Plan: $14.95 down. 12x$12.55.

tal Filter and Phasing control. &
Selectivity selections, Nolse Limiter.

fob Stockton, cal.
for phones from 6V6 drives 2 speaker
nicely with any output xfrmr. max

ACTUAL PHOTOGRAPHS OF SQUARE WAVES ON
DUMONT #241 5-INCH TEST OSCILLDSCOPE

With 25 mmf instead
of headset, it is a Hi-Fi
tuner. As a Presclector, it
s a pewerful signal booster,
adds 20:25 db sensitivity,
improves selectivity and
slg»al foise ratio, and cuts
image to 1/50,000. Com-
§I-I' tonla-nmd

AT 100 KC
Regponge =3 db

Defl. Seng,

OFvrms. in
Tvrms/in.

Ampl. Input Imped. Gain

Y 2 M, 40 mmi. 250

X 2 M, 40 mmf. 100 00,

z 1 M, 20 mmf. 10 30- 2 000 000 cy.
X and Y plates fed push-pull from both amplifiers. Panel
terminals glve choice of P.P or unhalanced Diroct cONnec-
tions, sensitivity 22vems for ¥. 21 for X. 15-30,000 ¢y
sawtooth rates. Test-voltage post 1.6v ptak/prak. 60 cy.
Specifications above DO NOT TELL THE STORY. One sa.
wave picture is worth 1000 words of response CLAIMS
or specs. =241 is the lab-man’s favorite. Big. sturdy,
always dependable. 65 lbs net of Dumont quality. 157x
101/3° panel has room for gonvenignt controls and in-
puts, Sharp Appearance You ¢ah be Proud of. Checked and
guaranteed -Ie:lrncal;y With r(-prlll! n! complete instruct.
book, large schematic. parts list. Shpg wt
75 Ibs Yob Les Ana. Cash price anly ) $129,50
Time Pay Plan: $32.00 cash and 12 mos at $9.10/ mo.

TERRIFIC BARGAINS in

CONSTANT-VOLTAGE
TRANSFORMERS
£nd fluctuating line
voltage!

Sola, Raytheon, G.E.

20- 2 000 000 cy.
Q00 cy.

SDI-I 30768 (D-:!uved abovl‘l 2 Kva: 95-125 or 190 250
60 or SO cy N, S

s t 260 un Plob t""L “sA e

pg W o 13 nwelml

canir. SMT 50
Sola 30710: Samc as above except capac. box mtd.

above instead of alongside: iess floor space
Shpg wt 260 Ibs fob Harrisburg. Pa.

$1471.50

Raylhl‘on 3 KVvA: 230/440 v 1 ph 60 Cy. StcPs down
to 17 v £19; 0-25.6 a. for inPuts 180-270 or
360- 540 .

Jeos snpq 374 Ibs fob Ogden, 3141'50

G.E. 2.3 KVA: §7-63 cy 1 ph. 100-135 v -n o fink-

switch sclected 113,115,117 v -2%0'

constant freq. Shpg 5984 Ibs fob Seattle, SST 50
95:125 v in,

Sola 301110 113 KVA: €y 1 oph,
115 v =195 9-13 a. 220 Ibs fob
Newara, “now Sareny ... $99.50

$850 TEST OSCILLOSCOPE FOR ONLY $69.50

TS5-34/AP. The Armed Forees'
séc a pulse as it really is. Video
312 mc. Use for color TV. Rcady to 9o on 105 123
v, '50/1200 c¢y. Mas all nmamd acilities, with
swedps 10 cy to SO ke, PLUS automatic-triagered
sweep to show random or recurrent pulses one per

¢p. Compact. but the iens gives 5”  picture
rquivalence. Exc. used, chécked out OK, in its cafry-
ing suitcase. with reprint of the most important 16

pages of the foch manual. 869 50
.

Shpg wt 40 ibs fob Los Angeles. ONLY
*Time Pay Plan: $18.50 cash and 12 mos at $4.76/ mo

accepted stnndIrd to
response 1

20-280 MC +=.01%

TS.174. 'V Crystal-calibrated
signal gencrator with AF mod-
ulation, plus heterodyne-type
freq. meter, like new  and
clean as a whis:’ll‘

crystal, and serial-matching
calibration book. Large, clear
schemMatic and power connec-
tion instruct.  Inside back
Removable battery case
{for 6 v. and 135 v.) hag am-
pie room in which to build an

a.c. POwer suppl Shpg wt
40 Ibs. fob Los Angeles, Cal.
Cash price

anty . $89.50
Time Pay Ptan: $22.75 cash
and 12 payments of $6.23
Ber month.

VHF-UHF MICROVOLTER SIGNAL GENERATOR

@- LAF.2. 90:600 MC accu-
rate to 1%, less than .19
- drift, BHolometer-Bridge-me.

tered cALlnuA‘rED 50-onm
output CW or mod., 1 uv ta
.1 v. leaks Il‘sl than 1 uv
Ext. pulse ar sine mod.. or
int. rect..wave mod. O
10004, 2-30 u-sec wd. 60-
2500 pos May also use
ext. sync. with adj. delay
3+300 u-sec before sync fires
int, wave. May also be used
ext.  equipment.

works on 105/125
S50/60 ey, Exc.
checked out.
Chill‘(l and
nceded parts of the Tech.
FOB Los Angcles. Gross 100 los sag 50

w/calibration
reprint of the

manual.
Only
Time Pay Plan: $25.00 cash and 12 mos at $6.02 mo

RT-18/ARC-1

10:-channel
Autotune xnitrircvr 100-156
mc.  Favorite for flight. now
available to amateur. Export
packod by NavAgr in  ab-

xtl.controlied

SCHEMATICS—CONVERSIONS
FOR SURPLUS GEAR

Send stamped addressed envelope for NEW List E;
has many new items. Includes many Tech Manuals

Add 25¢ for chart
D0 IT T0DA explaining AN Nemenclature.

*Minimum monthly pa;

yment ix $6.00
other mwerml from t
$5.99/ 8

Combine with
advertisement to  excced

September, 1959

condition.
With schematic.
Ibs fob Corpus P
Christi. Texas 849150
ITime Pay Plan: $12.75
12 mos at $3.43 'mo.

Shpg 85

cash.

California Buyers add 4%% Sales Tax

R. E. GOODHEART coO.

P. O. Box 1220A
BEVERLY HILLS CALIFORNIA

wWWwW americanradiohistorv. com

Yar 13 d
©OA. Net 19 1bs.  Input 120 v, 60’ cy ln:ludrs rect.,
2 =Z6K7. 3 sets of 6 RF xirmrs {ant., 2 RF), 6-sect.
tuning gany, band sw., gain controf, ang In-Out sw.
40:1 ratio rojer tuning. Large illuminated dial ac-
ted in 6 overlapping bands, plus a 614

N -division logging scale. fnput for doublet
or lead, ground: output 100-300 ohms. Shpy $29.95
wt 35 lbs fob Stackton or Seattie. ONLY .
Time Pay Plan: $4.45 cash and 12 mos at 5238 mo.

DYNAM. MUTUAL-CONDUCTANCE TUBE IESTER

1-177-B: Recognizing that 3 tube
tester in only as good as the data
and satkets available. we went
to @reat expense to reproduce the
latest data book {March 1957}
and to print diagram of simple
socket adapter kit. plus the most
important parts of the tech man.
ual. With the adapter, you will
test 9-pin 12aX7. ctc.,

include the literaturé. 25 tbs

fob Los Angeles 829 50 |

Good used condition.

Time Pay Plan: $7.7S cash ang

;1 pny:wms of per month,

rand New, in original packing,

 $31.50

Tume Pay Flan: $3.75 cash and 12 mos at $3.15 mo
TUNING-FORK STANDARD FREQUENCIES FROM
AMERICAN TIME PROD. UNUSED MODULARS

Combination

POWER SUPFLY & 400

€Y Standard
A4

supphed by VR1S0 &
5 Signal thru ampl:-
tude control to 6V&GT
& wirmr to Wi-Imped.,
16, 8 & 4 ohm bindlay
Poits.  Other  bindina
posts give: Fiitered dc
390 v {no load) reduc-
ible by 1500 ohm rheo-
stat in ser.es with fixed
500 ohms cMective in-
ternal resistance; take
out up to 120 ma. Also
6.3 v ac, 4 A. & 2 jsolated 7Tha v ac. 1 A each. All
controls and outputs on front panel. 6~ wd. 9° h, 14
de. InDLI( S50./60 ¢y At 95 /117 '130/190°210 234 260
V. Trsi'g and umranleed With schematc,
10 nu nnm- b Los ng!l!s

ARl $97,50

Time P.)y Plan: $24.75 <ash and 12 mos at $6.79 mo.

1000, 500, 250, 125,
& 62‘/2 cy = .02%

ke plug Jin
lorh -2003 7 12A

34" walkirt nlug~in
thﬂry ftip-flop  ¢ount.
downs. each usable from
25 hc to 0. NEW. Tested
and guaranteed, ready to
use. Requires externat

250 300 v d c.. 35 ma
& 6.3 v 2.1 a. both
handy -'l! 'loni panel of
the =400-A described
abave. With schematic
and CI'Cuvt information,
Shog Ibs fob

Anacies 579,50

>Time Pay Plan: $20.25 cash and 12 Mos at $5.53 mo.

ARB RECEIVER

. RCA AM supcr-
he!. Voice, cw, mcw, 195.
9,050 k¢ continuous 1n 4
bands. & tubes include RF
& 2 IF. On ac.. needs ext.
power supply & control
moditication described in in.
struction sheet you get. As.
is, with added ctrl box. a
reat favorite for Marine.
Less 24 v
dynmtr. Easy to convert

o

- Clean used. With all sche.
matics & instructions, Shpg
wt 30 Ibs fob Los Angeles. Shipped only by SIT 95
Raiiway Express collect. A rare buy at

*Time Pay Plan: $4.45 cash and 12 mos at $1.26 mo
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“ON E N)I.LA Rbuys

As much as $15 worth — Everything Brand New
and sold to you with a money back guarantee.

DEDUCT 10% gFsiconoven
Plus a FREE SURPRISE PACKAGE

[711-5" PM SPEAKER alnico &5 mamete ve vesss $1
1 = 4” PM SPEAKER alnico =5 magnel. . o

1 = 3" PM SPEAKER anire =5 mamnet. .

| 4 - RCA 21U4 TUBES also seevenas a IT

711 =RCA 70° FLYBACK TRANS. =73240...

[ ] 40 — ASST. PRECISION RESISTORS noewt sizes S]
[ 35 = ASST., OISC CERAMICS vest numbers.

20 — TUBULAR CONDENSERS .015:600ve o0,

| 50 = ASSORTED FUSES v hular sfzese s cooeen o 51

[] 100 - ASST. Y2 WATT RESISTORS .ame o §1
171 70 — ASST. 1 WATT RESISTORS ~ome 3¢+ .. .51
[] 35 = ASST. 2 WATT RESISTORS -me 5¢ . .. .81
[l 50 — ASST, TUBULAR CONDENSERS ...... $1
[} 10 = &° ELECTRIC LINE CORDS with uluts . $1

§ = TV CHEATER CORDS with hoth blugs, ... . $1

'E 4 - 50" SPOOLS HOOK-UP WIRE 1 colors, ., .$1
50 ~ STRIPS ASST. SPAGHETTI icst nize~...$1

] 100 -~ ASST. RUBBER GROMMETS et size. .31
100° = TWIN LEAD:IN WIRE 300{hcavv duts . $1

1 50" = FLAT 4.CONDUCT. WIRE-nanv vurposes . s'l

[ 25° = INSULATED SHIELDED WIRE

[] 32* - TEST PROD WI

L1 1~S7INDOORTV ANTENNA hisualn i weetion . $1

|i- 20 — ASST. TV KNOBS, ESCUTCHEONS, Etc.$1

r

v eaiae rod or hlacks o .S'I

" 3 - ASST. TOGGLE SWITCHES . i auat. vie. .$1
1S = ASST. ROTARY SWITCHES =15 worth, .. §1

100’ ~ FINEST NYLON DIAL CORD ho-t .-.S'I

| 200 — SELF TAPPING SCREWS -4 x 14~ .$1
'_| 38 — ASST. RAD!O KNOBS .crew am snslteon. S1
| 100 = KNOB SPRINGS -wnmnbard wize 32" « 17, .81

] 100 = ASSORTED KNOB SET-SCREWS ..... $1

25 -~ ASSORTED CLOCK RADIO KNOBS ....$1
8600 = ASST. H'DWARE sceowe, nuts. rivein. nu.s'l
35 — ASST. SOCKETS uctal. »oval aml minlatue 81
50 ~ ASST, MICA CONDENSERS «omu in 55,81
S0 — ASST. CERAMIC CONDENSERS " ....$1
10 — ASST. VOLUME CONTROLS 1o switen. $1
S = ASST. VOLUME CONTROLS w:th switen. , $1

|

'L

100 - VOLUME CONTROL HEX NUTS....... $1
20 = ASST. PILOT LIGHTS wwwmlar tipes o0 $1
10 = PILOT LIGHT SKTS. navonet teve, wired. . $1

1 S0 — ASST. TERMINAL STRIPS 1.2 a. 1 1w 81
10 -~ ASST. RADIO ELECTRO. CONDENSERS.S1
S ~ ASST. TV ELECTROLYTIC CONDENSERS. §1
25 — ASST. MICA TRIMMER CONDENSERS. .$1
3 = ELECTROLYTIC CONDENSERS si-1:0 .. 81

TFITLETTS

2 — ELECTROLYTIC COND. 411 10— 150v... .81
3 = ELECTROLYTIC COND. s 101000 40w $1
30 - FP CONDENSER MOUNTING WAFERS.S1
] 10 = HY TUBULAR CONDENSERS oui1_snoovS1
| 10 = HY _TUBULAR CONDENSERS .ooi—nunn$1
| 35 - MICA COND. 20:5mml & 15Zotimhe o cosos- $1
| 35 ~MICA COND. 20-56 mmi & 1568 mmf, o e 00 vn $1
| 3§ = MICA COND. 20-100 mm{ & 15270 mmf . e o 0.« $1
| 35 = MICA COND. 20-470 mm( & 15-680 mm{......$1
| 35 = MICA COND. 20-820 mmf & 15-1000 mmf. .81
135 -=MICA COND. 20-2200mmf & 15-2400 mmf $1
] 35 ~MICA COND,. 20-3300 mmf & 15-4700 mm. $1

35 - MICA COND. ™-5800 mmf & 15-10060 meml .
35S = CERAMIC COND. 20-5 mmf & 15.10 mmf. .
35 —= CERAMIC COND. 20-25 mmf & 15-47 mm{.
135 — CERAMIC COND. 20-56 mmf & 15-82 mmf.
| 35 = CERAMIC COND. 20-100 mmi & 15-150 mrr
| 35 = CERAMIC COND. 20:270 mmf & 15-47C mmf. . . $1
35 - CERAMIC COND. 20-1000 mmf & 15-1560 mref . $1
35 = CERAMIC COND. 702000 ~ —{ £ 1<.5000 mpef , $1

50 — 100K V2 WATT RESISTORS 5%...... $1
SO0 - 470K V2 WATT RESISTORS 10%..... S1
10 = ASST. WIREW'ND RES. -. 1. 20 wan .. 81
3 - AUDIO QUTPUT TRANS. ~Hii tanesuuass

3 = AUDIO OQUTPUT TRANS, ke or 6vi tvie,S1
3 - I.F. COIL TRANSFORMERS 456 keeuunnn $1

3 = I.F. COIL TRANSFORMERS 10.7 mc FM. .. S1
4 = OYAL LOOP ANTENNAS n--'t ni-zain tvne- 81
3 - LOOPSTICK ANT. v ¢ -rie adhustabla .. . $1
12 = RADIO OSCILLATOR COILS 136 ke. ... 91
3 - V2 MEG VOLUME CONTROLS w.th wwitch. §1

[ 0 0

5 = 50K VOLUME CONTROLS -« <witch..... S1
1 10 - SURE GRIP ALLIGATOR CLIPS ....... $1
|71 = GOLD GRILLE CLOTH 117x11° or 127x1H" S'I

5 = SETS SPEAKER PLUGS wire
7710 — SETS PHONO PLUGS and PIN JACKS. S'I
| 2 = $2.50 SAPPHIRE NEEDLES 10000 nlav ). $1
"] 5 = DIODE CRYSTALS z—_ix21 2—1N22 1—18G1 81
3 -~ DIODE CRYSTALS 1—rvan, 1—1xnd, 1—ING
| 2 =~ SELENIUM RECTIFIERS 1 —a5 ma & 1=150 maS1
115 = ASST. TV COILS -1 re. irakine, widih, ete. $1
| 1 = LB. SPOOL ROSIN CORE SOLDER4o /00 .S
| & — SOCKET WRENCHES (Set): 16~ 1,7 1651
| 3= TY ALIGNMENT TOOLS wortment =1... .S'l
_I 3 = TV ALIGNMENT TOOLS as.uriment o

3 - TV ALIGNMENT TOOLS acartment
3 = TV ALIGNMENT TOOLS ascorttment

[ §15 - “JACKPOT'* TELEVISION PARTS. ...

HANDY WAY TO ORDER—_ simpl tear out agvertisement

; in squarc is sufficicnt)
ou will receive a
new copy of this ad for re-orders.

ON SMALL ORDERS—Include stamps for postage, Cxcess
will pe refunded, Larger orders shipped cxPress collect.

BROOKS RADIO =TV CORP.

84 Vesey St., Dept. B, New York 7, N.Y.
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Wis. is now offering a technician’s tool
which permits the precision cutting of
control and switch shafts to an accu-
racy of Ys".

In operation, the control or switch
is inserted in the tool, the jig is set at
the length desired on a scale, and the
excess shaft is sawed off. The design
of the “Shaft-Kut Tool” makes it vir-
tually impossible to cut a shaft incor-
rectly.

The tool is constructed of case-hard-
ened tool steel, designed to withstand
the hard usage of a service shop. For
price information or details on how this
tool can be obtained without charge on
the company's special introductory of-
fer with its “Fastatch” FDK-100 dual
control kit, write the firm direct.

MAGNETORESISTORS

Ohio Semiconductors, Inc., 1035 W.
Third Ave., Columbus 8 Ohio has an-
nounced the commercial availability of
its recently developed semiconductor
device, the “Magnetoresistor.”

The Type MS-41 is a semiconductor
in which the electrical resistance is a
function of an applied magnetic field.
It features a 10 to 1 change in resist-
ance with an applied field of 10 kilo-

Fm“i’
\I@-_,.-__.__.ﬂ' T

gauss. Greater changes can be achieved
at fields greater than 10 kilogauss with
a linear dependency. At lower magnet-
ic field densities the “Magnetoresistor"
obeys an approximate square function.

Important features of the MS-41 in-
clude low noise, fast response time, and
non-inductive design. The unit can be
used as a contactiess potentiometer,
amplifier, voltage and current regula-
tor in computers, squaring devices,
modulators, choppers, and transducers.

The company can now supply the
units in experimental and production
quantities. Write the manufacturer for
full details.

MARINE-B.C. RECEIVER

Channel Master Corp. of Ellenville,
N. Y. is now offering a two-band
marine and standard hroadcast port-
able radio, the Model 6514.

This 8-transistor set receives regular
broadcasts from 540 to 1600 ke. in addi-
tion to the marine communications
band from 1.85 to 4.2 mec. This band-
spread includes the 2-3 me. marine
hand. some amateur frequencies, plus
other communications services.

The circuit is a superheterodyne and
features eight matched transistors,
two diodes, and one thermistor to pro-
vide 10-tube performance. The circuit
is powered by four 1%-volt penlite bat-
teries. The receiver measures a coms-
pact 31" x 634" x 1% " and comes with
a telescoping external antenna for

www americanradiohistorv. com

marine broadcasts. a cowhide carrying
case and strap, extension outlet and
carphone for private listening, and
plug-in external antenna wire.

A brochure on this and other sets in
the company's line of receivers is avail-
able on request.

CURRENT-SENSITIVE RELAY
Filtors, Inc., Port Washington, N. Y.
has announced the availability of a new

current- sensmve re]ay in its “Powr-
mite” microminiature relay series.

Known as the "S'" type, this new
unit meets shock tests of 100 g's for 11
milliseconds and vibration tests of
10-55 cps @ 0.6 double amplitude, 55-
2000 cps @ 30 g’s. Double-pole, dou-
ble-throw contact arrangements are
available. The relay will operate over
an ambient temperature range of —65
to +125 degrees C. Contact rating is 2
amps resistive; maximum pull-in and
drop-out times are 5 milliseconds.

Coils resistances from 185 to 10,000
ohms are available as standard values.
For further information, write the
manufacturer direct.

TONE MODULATOR

Jumes Millen Munufucturing Com-
pany, Inc.. 150 Exchange St., Malden,
Mass. has announced the availability
ot a nev. transistor tone modulator, the
No. 90751.

A small package containing a tran-
sistor oscillator and its mercury bat-
tery plugs into thce phone jack of a
grid-dip meter to modulate the signal
at approximately 800 cycles for appli-

cations requiring a modulated signal.
The modulator is turned on automati-
cally when plugged into the grid-dip
meter.

For complete details on this new ac-
cessory, write the manufacturer direct
at the above address.

"PACKAGED'" SOLAR CELLS
International Rectifier Corporation,
1521 E. Grand Ave., El Segundo, Calif.
has just released a complete line of
solar cells and modules for the *do-it-
yourself” and hobbyist market.
ELECTRONICS WORLD
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When mounted in series or parallel
these solar cells will

configurations,

ey

: iﬁﬁr _

S
= Do b
power small electric motors and relays
or can be used to replace drycells in
transistorized radios for daylight op-
eration in bright sunlight. The com-
plete line includes a single solar-cell
pack, a 2-cell module pack, and a 5-cell
module pack. A typical 5-cell module
will supply approximately 1.5 volts at

35 ma. output in bright sunlight.

All units are packaged in re-usable
plastic boxes and are now available
through the company’'s 88 authorized
distributors throughout the U. S. and
Canada,

CITIZENS TRANSCEIVER

Dunilap Electronics, Inc., 764 Ninth
St., Des Moines, Iowa is currently in
production on three models of its Cit-
izens Band transceiver—standard, de-
luxe, and commercial.

All three models are being offered in
both kit and assembled versions. The
units feature crystal-controlled trans-
mitter sections and two-stage i.f. crys-

tal-controlled superhet receiver circui-
try. The unit has an etched circuit
chassis and the receiver includes a
built-in squelch and noise limiter cir-
cuitry,

The deluxe model provides push-to-
talk operation while the commercial
version features extra rugged con-
struction for trunk mounting with re-
mote control head. This latter unit
comes complete with 25 feet of remote

cable, control head, shock-mounted
base, and crystal for two channels
(16 and 20).

All models include tubes, crystals for
one channel (channel 20), microphone,
and power cord., The transceivers are

housed in grey wrinkle finish cabinets
which measure %"x8"x9%"”. The units
may be ordered for 117 volt a.c.. 12 volt
d.c., or 6 volt d.c. operation. 50—

OHIO HAMEFEST
he Findlay Radio Club, W8FT, will

hold it annual hammfest on Sunday,
September 13, at Findlay Riverside
Park. Advance registration is $1.00 per
family or $1.530 a1 the park. Informa-
tion and tickets are available from Fred
F. Flowers, WSLGE, 1307 S. Main St1.,
Findlay, Ohio. -0

TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KIND in U.S.

Get practical training in New Shop.Labs of Coyne.
Prepare for a better job and a successtul future in a
top opportuniy field, Advanced education or pre
vious experience not necded. Employment service to
graduates

Enroll NOW—Pay Later

Finance Plan and llasy Payment Plan. Also Part
Time Employment help for students

FREE BOOK Clip coupon or write to address
d below for Free Ilustrated Hook
Guide 1o Careers”—Describes all training offered.
No obligation and Ao Saiesman Will Call. Act NOW,

B8, W, Cooke, Jt,, President CHARTERED
NOT FOR PROFIT

o
B 1501 W. Congress Pkwy.
ALY TN ET TN Chicase. Deot. 69-6C
rCOVNE Electrical School
| 1501 W, Congress Pkwy,, Chicago 7. lll.

Dept. 69-6C
| Send FREE book “Guide 1o Careers" and details |

of all training you offer. However, [ am especially
I interested n:

} O euecTaicny [ TELEVISION [ s0TH freas |
NAME . ..\ etiieneivaretiieeniierinenes |
] ADDRESS......ioutiiinniiiiiiisinennenes |
CITY ..ouieviiiarssinss STATE coonennn.... |
Loy i STATE

ANTENNA FILTER
and FILTER BASE
AFS F87

Filter Base

Antenno Filter Mixes Multiple Antennas
Fixed Tuned Single Designed for Mixing
Chonnel Design Non-Adjacent Channels

Sharp Selectivity in any Combination

FEATURING
IAN ALL BAND AMPLIFIER

SURFACE and FLUSH
MOUNTING OUTLETS

0B.700 Series

OP-615

Response Flat from AM thru VHF Bands
Complete AC Isolation
Available in 75 ond 300 Ohm Plug

ond 300 Ohm Screw Typs

For complete information send for Catalog F1102

FREE Send for booklet on Design and Installation of Master Television Antenna Systems

September, 1959
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SA-23

High Power Output ¢ 10,000 Hour
Tubes ® Long Life Silicon Rectifier ®
Separate Tilt and Gain Controls for
Each Band

The Skill's Buift In

INCORPORATED

S= ==

P. O. Box 287 Bladensburg, Moryland
APpleton 7.9585
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BC-603 FM RECEIVER

20 TO 21.9 MC.
GOV'T. RECOND.. . 5'495

«683—FM RECEIVEH—Z? 1o
BBC MC ......iioin.. sed ; $24.95
BC.- 584—7“ANSM|TTER—27 t

[X% naogoaonnnenng sed: $7.05

BC 604 TRANSMITTER—zO to 27.9
MC: Used: $4.495—Ne-New: $7.45
FT-237 Mounting for Trans. & Rt -
ceiver—Re.New,. ............ $4.95

FT.346—Mounting F/Receiver On ..... Re-new: 4 95
DM-34 12 V Dyn F/MC-683-603. U $2.95=R.N: 4.95
DM-35 Dyn. F/BC-684-604...... U: $7.95—R-N: .95

AC POWER SUPPLY PS-603

Qutput: 220 VDC 80 MA & 24

| AC Z Amps. Tube Reetifica.

tien; mounts on rear Plug of

_ BC-603-683. Can be adapted
’ to other Recaivers—

KIT: $10.00—wWired: $13.95

———

UHF CONVERTER 100 to 225 MC Western Electric

FM Converter. Plug in unit. Cov-
ers Freqa. 100-225 MC with 30 MC resultant frea. &
tunuble dial, AFC + or — contrel using 1/6)4 &
1/5670 tubes, Voitage required: 50 vDC 6.3 VAC.
Shielded in cast aluminum. Size: 7V x 6% x 94",
AM-9I3/TREC . ..o iviiiiiviiniianin. . ew: $34.95

RADAR DIRECTION FINDING OSCILLOSCOPE

IP-94/APA.17: Amplifies and gives
visual indication of the relative bear.
ing of radar or radio signals in the
Frea. range of 250 to 1000 mega-
cyeles when used in conjunction with
a receiver covering the same range.
May be adapted to use on other Fren
Complet e vntn IISJ

or converted to an oseilloscope.

Cathode Ray Tube. 2/6AC?, 2/6H6., 1/6SH7. /517
ugvs & 2/2X2 tubes. Voltage requlred: 115 Volt
cyele & 24 Volts. Priee......... Used: $12.95

KEYERS, TELEPHOHES. HEADSETS. MICS.
T8-9 Handset............... : $2.95=—New: § 3.05
TS-13 Handset. w/PL-55 & PL 68 U $2,95—N: . {

T.17 Mierophone .. ......... sed: $3.95—New:
CM-1-SC Hand Carbon MIc—Moblle tybe.. New:
EE-8 Field Telophanes. . Used: $12 95—Recond. - .
BD-71 Switchboard—6 Lina. . ... U T §13.95—New: 24.95
BD-72 Switechboard—12 Line. : $24.95—New: 34 45
RII: =29 Control Unit....New: Sl‘ %—w/Handso(
H-
H

52 Control Unit (Pateh Found.) U: §1.9
16 /U Headset—B000 ohm..... u:s
$-33 Headset—300 ohm....... U:$4.95—Neu

Cods Praetice Tapes, inked Paper—I5 to Set N TR
1-45 Tel, Key with cord and plug.......... wi 150

COLLINS ART-13 TRANS.—$549.50

2710 181 MC—IOO WATT—PHONE, CW, MCW

The most desired Sot on the surplus market— Easily
canverted 1o 10 Meters (See Surplus Conversion Manual
No. 2—¥$2.50). Aulumnu Tunmu lnr ulneiinn of 11
Channels in the Frea. Tub e-Up: 1/837.
I/al! 2Il625 I/l2$]7 Z/GVG 2/8II 2/I25L7
2SA AC Power Supply requirements: 28 VDC/I0
A. 100 VDC/225 MA & 1250 vDC/250 MA. Sue

Direct-Coupled Amplifier
(Continued from page 43)

ply voltage during the current peaks.

Construction Hints

The amplifier is constructed on an
aluminum bracket and mounted inside
a 5" x 4" x 3" aluminum box. No power
switch is used since the total power
consumption is only 6 watts and it is
economical enough to leave the ampli-
fier on continuously. The power tran-
sistor and the rectifier transistor are
stud mounted, using mica and fiber
washers for insulation, at the bottom
of the bracket where the path length
for heat flow to the outer case is short.

A “universal” line-to-voice-coil trans-
former is used instead of a power trans-
former because it runs cooler. All the
a.c. wiring is inside the power-supply
compartment to prevent hum pickup
in the input circuit, which is entirely
within the amplifier compartment.

Any of several types of power tran-
sistors can be used in the output stage.
The basic requirements are a d.c. cur-
rent gain, her. equal to 60 or more at
0.5 ampere collector current and leak-
age current, Irs, of less than 4 ma.
with 15 volts between the collector and
base at 50 degrees centigrade.

The Honeywell transistors specified
in the parts list are readily available
from the company's sales offices
throughout the country. The types
CA2D2 and CB1F4 are wide-tolerance
variations of the 2N1263. For 12-volt
operation with a 16-ohm loudspeaker
the 2N1263 is to be preferred. The
2N1263 is a $6.15 transistor while the
CA2D2 costs only $1.35 and the CB1F4
costs about $3.50. While some of the
automobile types such as the RCA or

CBS 2N301A could probably be used in
this circuit, these have not been tried
so specific recommendations cannot be
made.

The only critical transistor is V..
Practically any power transistor or 0.5
ampere silicon diode can be used for
V.. Use of the automobile-type transis-
tors, suggested before, would require
some modification of the circuit layout
in order to accommodate the larger
physical size of these units.

Connecting the Amplifier

Before plugging in the transistors
check all the circuits with an ohmme-
ter. Then plug in V, and V. and con-
nect the output to a loudspeaker hav-
ing at least 6 ohms d.c. resistance.
Avoid the use of clip wires as even a
momentary short circuit at the output
may burn out a transistor, usually V..

For satisfactory performance the sig-
nal source should have less than 10,000
ohms internal impedance even though
the input impedance of the amplifier is
500,000 ohms. The required input volt-
age for full output is 0.8 volt rm.s.
which may be obtained from a tuner or
a preamplifier. A transistor tone-con-
trol preamplifier is ideal, but most of
the vacuum-tube preamplifiers avail-
able have a feedback-type output stage
which is suitable for this amplifier.

After applying power, check the d.c.
voltage across the speaker. If this volt-
age is between 2.5 and 3.5 volts d.c., the
amplifier can be assumed to be working
properly. If the hum output is exces-
sive, it is advisable to change V. and
possibly V, because hum can be caused
by a leaky transistor.

The listening quality of this ampli-
fier within its power handling capabil-
ity should be the same as that of fine
vacuum-tube amplifiers, with the added
“plus" of greater reliability. —{30—

Fig. 6. Top curves shows maximum voltage vs frequency delivered to 2-way speaker
system at 2 per-cent total harmonic distortion, Middle curve is with a 6-ohm re.
sistance load. Lower curve is low level response with 6.ohm resistance load.

23% x Iﬁ x II% wt.: 70 Ibs. Price, USED: $49.50 + | 1

Pri Less Tubes...... 30.00 |

DY. I2/AHT |s Zl v. Dyn. \r/FII(er& Relays—U : 12.85 27V

b 4
BATTERY PACKS —POWER SUPPLIES SPEAKER LOAD ™
BA.41 Battery—F /BC.659 & BC-620...... R AT i
BAI38 Battery—F/BC.611, 721 SCR 625 New: ® 3.05 ot b 1
PE-120 Pow. Sup.—12 V. F/BC659 & 620.Re-N: 7.45 b
RA-20 AC Pow. Sumply For BC-312_..... Used: 10.95 \
PE-237 Pow. Supply F/BC-1306 & GRC-9.Used: 14.95 okl | |
| T L] L] 1
PULSE ANALYZER And OSCILLOSCOPE T i i T

IP-148/APA-.I|A RADAR PULSE ™ |
ANALYZER with repetition Fren. of 1 [Hiaa +
aoo to 6020_3!;8 :ilthden?;r T ne:n- '

ve or positive pulsed signal. Has
ealibrated dials for pulse width & 0.73we2.1v —
rate.  Used with -1, APR-4, o
and other receivers, Also can be used ..-"'F 8N LOAD .‘-"'h.
as_an_oscilloscope. Complete with 1 B

1/31P2 Cathode Ray Tube. 6/12AT7. ] =5

2/6AG7, 2/6AGS, 2/2X2, & 1/5R4 o® s
Tubes. Voltage required: 115 V 400 o \
eycle & 24 Voits..USED: § | 9,05 o

RECEIVERS: 3

BC-733 Loealizer Rec.—108.3 o {10.3
ARB-Reeeiver—I190 to 95050 KC =}

R-23/BC-453 Ree.. —I90 ln 550 KC

R-27/BC-455 Ree.—6 to 9 MC U ed s

R-4/ARR-2 Rat.—540- 8!0 KC: 230-258 MC R-N: 895 -2
BC-1206 Beaton Reeeiver—200 to 400 KC.Re-N: 9,95

BC-652 Recaiver—2 o 6 MC—Less Dyn.. und: 15.95 T
BC-342 Reeciver—I.5 to |8 MC For AC op. Used: 69.50 1

BC-312 Reeeiver—1.5 to 18 MC Less Dyn. Used: 59.50 +

BC-344 Rec.—150 to 1500 KC—For AC ob. Used: 49.50 "

LARGEST VARIETY of SURPLUS o Zomy. :

EVER OFFERED! See CATALOG F-59! SILRLCAD

Address Dept. RN e  All Prices F.0.B., Lima. Ohin -3

Minimum Order $5.00, & 25% Deposit on all C.0.D

FAIR RADIO SALES Ca— i 3 0K #OOK
132 SOUTH MAIN ST. ¢ LiMA OHIO FREQUENCY~CPS

154

www americanradiohistorv. com

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

New Audio
Test Report

-
ELECTRONIS wom<=

B LAB TESTED

NEW G-E VR-227 STEREO CARTRIDGE

NE of the most uniform sterco

cartridges, channel-for-channel, in
frequency response and channel sep-
aration is G-E’s new VR-227. Such
uniformity can only be obtained by
meticulous production and extreme
efforts in quality control.

Although basically the same design
as its previous model, the VR-227 in-
corporates many ncw features. such
as: new stylus assembly for optimum
compliance, new damping block as-
sembly for better tracking, and new
triple shielding to reduce hum pickup.
These are the basic changes but we
have been advised that there are oth-
ers, although minor in nature. All in
all, they do add up to G-E’'s goal of
producing a stereco cartridge that will
attain recognition equal to that earned
by the company in the monophonic
magnetic cartridge field. Time alone
will tell, but from what we have
learned in checking two samples of the
most recent design, the firm should
be successful in reaching this goal.

There are two sterco cartridges in
G-E's new line—the VR-225 for profes-
sional-type tone arms and the VR-227,
which we checked. for use in record
players. Basically, the differences, ac-
cording to the manufacturer, are as
follows: The 225 has a .5-mil diamond
stylus, 20 to 20,000 cps = 3 db fre-
quency response, 4 X 10° em/dyne lat-
eral compliance, 2.5 X 10" em/dyne
vertical compliance, and 2 to 4 gram
tracking force. The 227 has a .7-mil
diamond stylus, 20 to 17,000 cps = 3 db
frequency response, 3 X 10 cm/dyne
lateral compliance, 2 X 10°* cm/dyne
vertical compliance, and 5 to 7 gram
tracking force. Both cartridges are to
be used with a 47,000-ohm load and
have easily replaceable styli, like their
well-known monophonic counterparts.
The new designs are variable-reluc-

tance magncetic type phono pickups.

Since the professional model was not
available at the time of testing (it
should be available by the time this
gets into print), we had to be content
to check the record-changer version.
The results exceeded our expectations.
As can be secen in the accompanying
graph. the frequency response from 30
to 15,000 cps (limits of our test) was
within 225 db of flat. The channel
separation should be of particular in-
terest to those who desire maximum

The Model VR-227 with .7 mil stylus will
retail at $24.95 while the Model VR-225
with its .5 mil stylus will cost $27.95.

possible separation between channels.
This adds depth, or let us call it spa-
ciousness, to sterco reproduction.
There are differences of opinion on
this point but we would prefer a chan-
nel separation of about 18 to 20 db
right straight across the board from
1000 to 13,000 cps. This is impossible,
at least at the present time, to obtain
from any cartridge to date. The G-E
cartridge provides about the best chan-
nel separation available of any that we
have checked with the exception of the
more expensive ESL cartridge in the
frequency range from about 5000 to
9000 cps (reviewed last month).

Westrex 1A test disc was used for frequency response and channel separation data.

+10I i
. §~ l o _-—___—__:é‘.\f\/ Ry
AN
8- 4 =
LEFT CHANNEL OUTPUT
----- RIGHT CHANNEL OUTPUT #
[ /
B, /
CROSSTALK 4
RESPONSE N
~
-301
10 100 IKC. 10KC. 15KC.
FREQUENCY-CPS

September, 1959

www.americanradiohistorv.com

climaxing ten years of

great photography.. 19¢
PHOTOGRAPHY ANNUAL'

Now on sale
at all
newsstands
Or use coupon

below today!
Only $1.25

You'll enjoy such features as:

e STEICHEN'S MIGHTY SHOW-
“PHOTOGRAPHY IN RETROSPECT™

Brilliant 42-page portfolio on Edward

Steichen's pancrama of photographic

achievement — selected from the perma

nent collection of New York's Museum of

Modern Art,

¢ COLOR ESSAY OF THE YEAR-—Marilyn
Monroe portrays the movie sirens of yester-
year in Richard Avedon’s spectacular color
presentation.

o GIANT ADVERTISING AND ILLUSTRA-
TION SECTION — The top advertising and
magazine editorial pictures of the year!

e INTERNATIONAL PORTFOLIO—70 pages
of outstanding color and black-and-white
shots from alt over the world!

e PRIZE WINNERS — The best from the
year's outstanding contests.

¢ COMPLETE TECHNICAL DATA ON ALL
PICTURES—and much much more!

Now in its tenth straight year—here’s the
world’s most eagerly awaited photographic
publication! It's the 1960 PHOTOGRAPHY
AnnvuaL—a handsome showease of the year's
greatest photographs.

Buy your copy today at your
newsstand—or use this handy coupon
to bring the brilliant 1960 PHOTOGRAPHY
AnNNUAL right to your doorstep.

Ziff-Davis Publishing Company
Department EW 99

434 S. Wabash Ave,

Chicago 5, Illinois

=
| I
| I
| I
: [
| Please send me a copy of the 1960 :
| PHOTOGRAPHY ANNUAL. | enclose $1.25, the |
| cost of the PHOTOGRAPHY ANNUAL plus 10¢ |
| to cover mailing and hanfl_ling charges. [
[ (Foreign $1.25 plus 25¢ mailing charges) I
I |
I I
| I
! !
I !
i I

name

addry

ione—state.
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TEL-A-TURN
Speeds TV Repairs
Nets Bigeer Service Profits

‘‘Have used my Tel-A-Turn several months
new and can truly say it’s like having a couple
extra hands. Wonderful, too, for trouble-shoot-
ing a set from top to bottom! Saves a lot of
wear on nerves as well as TV parts! No more
broken parts caused by chassis slipping. In
other words—it's TOPS!"" Mr, F. C., Michigan
‘Tel-A-Tum _holds sets 97 to 25" wide and up
to 200 Ihs. Ideal, too, for servicing amplifiers,
record changers. and other electronic equip-
ment.

Direct Faclory-to-you Price

Mail coupon TODAY for descriptive. illus-
trated folder, telling how vou can make more
pl:oﬁt with a Tel-A-Turn service cradle in your
shop.

ROGERS MFG. CO., Dept. EW-93, Lindsey, Ohio

Please send me free folder about Tel-A-Turn.
Name.
Address
City. State.

“Stop playing your pancakes
and start eating them, or I'll
take away that Jensen Car-

’9’

tridge!
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Listening tests did not show up any
flaws such as distortion and tracking
problems. In fact, we reduced ncedle
pressure to 3 grams and found no diffi-
culty in having the cartridge track
loud passages. At this pressure the
output voltage was 5.8 mv. at 5 ecm/sec.
recorded velocity. At greater pres-
sures this output should be somewhat
higher. The tonal quality is smooth
without any noticeable coloration.

Let us not forget that we checked
the non-professional unit. It is ideal
for usc with those record playvers that
require greater stylus pressure for
proper mechanical operation. We
would not use it with the finest equip-
ment in that the 6 gram pressure re-
quired is harder on stereo records than
the lighter pressure would be. With
this in mind, we will be looking for-
ward to G-E's professional model with
its even better expected over-all per-
formance.

NEW UNITED AUDIO
Imported Record Player

HEN it comes to record changers,

we always felt that we had seen
every possible combination of mechani-
cal operation and that really not much
new and exciting could be cexpected.
We were foolish in this belief but then
we never really gave too much thought
to foreign producers who do, on occa-
sion, come up with surprising ideas.
On the other hand, it is rather difficult
to beat the Germans and Swiss when
it comes to precision workmanship and
unique mechanical designs.

One of the best stereo record chang-
ers that we have seen to date will soon
be imported from Germany and mar-
keted in this country by United Audio
Products as its Model DUAL-1006
Turntable/Changer. It is a dual unit
in that it can be used as a record
changer, intermixing any size record
up to a total of ten (all the same
speed), and then by replacing changer
spindle with a shorter one, the machine
operates as a single-play turntable.

As a changer all records are piled
over the center spindle. During the
change cycle all records of the stack,
with the exception of the bottom one,
are lifted by the spindle action, to thus
divorce the weight and pressure of the
stack from the bottom record. The lat-
ter is then released for descent to the
turntable. Finally, the stack is then
eased down to the original position,
placing the next record in proper posi-
tion for next play. In short, the stack
is not held in position on the spindle,
but rather it moves up and then down
again, simulating an elevator action.
This method does not chip the edges of
records nor enlarge the center holes
as may be done with other types of
changers.

Proper needle drop for various size
records is accomplished by one of the
most novel methods we have seen.
After a record drops, the arm moves
towards the center of the record and
drops on roller feeler guides which ex-

www americanradiohistorv. com

CRYSTAL CONTROLLED
CONVERTERS

POLICE » FIRE e COMMERCIAL

For use with
12 V. Transistor 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 receivers.

Other
Also
powered

A practical converter for emer-
gency use with powered home
or auto sets. Tuneable over 12
MC. 26-50 MC or $'3
108-174 MC...

Also available crystal con-
trolled up to 54 MC..$18.9%

ORDER TODAY OR WRITE FOR LITERATURE

KUHN ELECTRONICS
0 GLENWOOD CINCINNATI 1T, OHIO

WANTED!

Equipment,
Components or Parts!

If vou 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.

Attention, Volt-Ohm -Mill iommeter Users! Are You
Sure That 280 Volts Are Not In Foct 310 Volis?

W hen y our meter rexds 90 4 on the 1000 Voacsle the | RUE voluiee
¢un be anythang from 250 0 310 ¥, Tios e a different was of mive
g thr following = good qunlity V' O hun an accuraer of A% of fu 1"
seale on O and 5% on AC. The == 30 Volts error ahove is 35 of
the 10 Volte scalr.
The meter ereor is sbout |HE SANME IN AMOUN | at all points of
the meule 1L im big i relution to the menmared values on te low rad
of the sedde For the vxlues tead on the upper seale thiis same error
in lees mignifiennt. [t 18 not alway s posaible to read on the unoer reale
for grenter yeeuraes beewuse of the Imnlrd nutuber #f VOM ranges
T Y01 CAN TAVE more ranges, higher mecuraey of niewsris
ment. wnd grestet use of vonr VOM alimost for the ssting

Give Us Half-an-Hour of Your Time and We'll Give
You Up to 18 More Ranges on Y our Present V.0.M.

Even the heginner ean follow our illustrated easy sep-hy-step in-
struction. No mechnnical work on the meter ense. no new holes to
deill or new terminele to install.

When von are done, vour_meter will look runly like lenrr i he
mrm-.ml be the mame, X ADDITION, YOU CAN USE XOW I

MORE VOLIAGE AND C URRENT RANGES.

SEND TO-DAY veur e and address with thin ad, shd ONLY $1
for the inatracton on STANIRON 260 VGAL Results gnaranteed.
FREE with t'e orders ALL AROU L VOM's—a Rel. “llllntln full
of info on VM. Inquite shout instructions on other 1'n.

NEWWORLDLABORATORIES,P.0.Bou127. Astorial [.2,N.¥Y.

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING  AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROVED FOR VELERANS AND SURVIVORS

ETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE. BALTIMORE 17. MD.

ELECTRONICS WORLD
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United Audio Products DUAL-1006
imported record player which will
retail in this country for $69.95.

tend down from the head beyond the
stylus tip. The arm then moves out-
ward with the roller guides riding over
the top of the record. When the feeler
guide reaches the edge of the record,
proper stylus position is obtained.

For manual operation one has two
choices-—either to use the push-but-
tons for conventional single-play op-
eration or to simply usc the separate
manual switeh, in which ecase the arm
can be lifted and moved hack and forth
at will. Automatic shut-off will oper-
ate with either method.

The DUAL-1006 is a 4-speed (1623,
3314, 45, and 78 rpm) record player.
including such features as direct gear
drive; sterco-mono switch;  bhuilt-in
pressure gauge recading 2 to 10 grams:
heavy duty motor: and sclf-muting cir-
cuit. Three push-button switches
(repeat. stop. and start) simplify op-
eration while eyeling., and automatic
shut-off is possible with an unusually
low 2-gram stylus pressure.

There is one other feature that re-
quires spccial mention as it is a key
factor in a design that permits changer

operation with as little as 2 grams sty-
lus pressure. This is with regard to
the tone arm-—it is literally free-float-
ing. A novel friction type clutch de-
sign disengages the tonc arm mechani-
cally during all playing positions and
engages only during start and stop
operations.

We played the changer off and on
during a wcekend and put it through
as severe a test as is reasonably pos-
sible. We suggest that anyone who is
interested in a record changer for
stereo hi-fi operation make sure that
the dealer demonstrates this one for
yvou. We used a Pickering “"Fluxvalve”
cartridge and had no trouble with hum.
The wow and flutter is as low as in
some professional-tyvpe turntables.

As is particularly important with
any mechanical device, continuous
trouble-free operation is a salient fac-
tor. It is impossible for us to pass on
any specific guarantees. Just two days
of operation doesn’t provide an answer
to this question.

There are two suggestions we plan
to pass on to the manufacturcr. Dur-
ing any change cycle the turntable
operates at 45 rpm. With certain 33-
rpm reccords a portion of the first
groove is playing before turntable
speed drops down to 33 rpm. The other
point to be mentioned is that the auto-
matic shut-off failed on one out of
three attempts. Both of these faults
should be able to be corrected with
slight adjustments. Since these record
players have not as yet reached the
market (at the time of this writing).
the manufacturer will no doubt check
these points carefully before delivery.

Manufacturer’'s Comments: {5 vou an-
ticipated, simple adjustments control the

NOW YOU CAN SECURE A

HIGH SALARIED * TOP PRESTIGE
CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

RADIO ELECTRONIC

BC603 FM RECEIVER
20.-27 9 mc. Equipped with 10 push
buttons for selecting channels. Cont
vorioble tuning over tne entire range.
Unit complete with tubes, built-in loud
speoker, squelch circiit, heod phone
jacks, schematic diogram on bottom of
cose. Approx. weight 34 1bs.

Used Good..........v....$9.95
Like New.svossonroonnnnn $12.95
DMm-34 Dynamotor 12 or 24.volt D.C ...eacth $3.95
BC-604 Transmitter; 20.-27.9 mc
(Y c0c000000 uwosacoous $4.95
Crystols {set of 80) for BC604 tronsmitrer, 20 10 27.9 mc
i $5.00 per set
Manuol with schematic for BC403 BC4624.
Price, ... .viinay,, 50099 000a0aan0 $1.00 each
DM35 DYNAMOTOR: 12 Volt input, output 625V, 225A
Used with BC-804.... .. ... . ... ou.... $9.95
12V Eicor Dynamator: Output 440V, 20CA.NEW $7.95

PE120 POWER SUPPLY
6, 12 or 24.volt (specify voltage).
Used with BC659 and 620............ $6.95 eoch

TEST SCOPE—SYNCHROSCOPE—
PULSE ANALYZER

10-59 /APA-11. Late production.
Modular subassembly construc-
tion. Video omplifier is flot to 4
me. 3BP1 presentation. Test-scope
sawtoath 25-20,000 ¢y. Has oll
normol testscope cantrols, As
synchroscope ond pulse onalyzer,
accapts positive cr negotive puls-
es. Video delay circuit permits leading edge of pulse
to be seen. Culibrated-diol horizonta shift meosures
pulse durations from 0.5 to 100 micioseconds. Sine-
wave-oxillator calibrator meosures recurrence rates
from 200 to 6000 pps occurate within 0.4%. Built-in
power supply requires 115v, 400 cy, 196 wotts. Ex-
ternal 60 cy power supply moy be moce to furnish plus
350 ond — 1300 vdc ond 6.3 vac. In axcellent condi-
tion, with oll 19 tubes, schematic with parts volues,
ports-locotion pictures, operoting instructions, theory ex-
planation, and maointenance charts. Shig ping weight 60
Ibs, Used, good, Price each $19.50

_——
NO C.0.D.'s, REMIT FULL AMOUNT W TH ORDER, all
PRICES F.O.8. PASADENA.

C & H SALES CO.

» Pagadens B Calel

2176 E. Colorade

ELECTRONICS is the fastest growing industry in America today.
creating unlimited opportunities for high salaries. with rapid ad-
vancement in INDUSTRY AND THE ARMED FORCES for Balley
Trained electronic engineering technicians.

LARGE CORPORATIONS from coast to coast. and BRANCHES OF
THE ARMED FORCES send recruiters to visit each graduatmng
class at Bailey Tech, offering unusually high starting salaries.
BAILEY GRADUATES ARE BEING HIRED for such fascinating and
mteresting work as technical salesmen. reszarch and development
of gtuu?lcddmlssnc;_s. flcc.tronilc b'usincss machings and automatically
controlied manufacturing plants, ete.. also good RATINGS IN THE
ARMED FORCES. - & i

UP TO SEVEN TECHNICIANS are needed for every engineer . ..
this, plus superior training is why Bailey Graduates are being
paid more to start. and are advancing more rapidly than many
men who have spent four years in training.

Resident training is easicr and costs less than you may think! We
provide housing and part-time jobs while in school. plus free
nationwide employment service for graduates. If you want to
quickly enter America’s fastest growing and most exeiting in-
dustry, write for free booklet .. .no obligation.

Veteran Approved

BAILEY TECHNICAL SCHOOLS

1651 S. Grand « St. Louis 4, Mo.

September, 1959

This Minneapolis- Honeywell
system controls hundreds of
automatic manufacturing op-
erations. Experience on live
equipment is emphasized at
Bailey and is another reason
for the tremendous backlog
of high pay positions waiting
BAILEY GRADUATES.

f————————-MAIL TODAY-

Name

Address

City

www americanradiohistorv.com

Please mail immediately this free booklet without obligation
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change cycle sloiv-down action and the sensi-
tivity of the velocity trip which activates the
automatic shut-off. The factory has been ad-
vised, and will advance Lhese seltings. —30-

POWER SUPPLY
KIT BARGAIN!

TEST EQUIPMENT

We have moved—see new address below

Ad vance

! RELAYS! RELAYS! VIV, Navv JNickok 202.8, alsg reads Ma. . 18:88
| "O'JE‘I:"%YDSf & V DC SPDT Sig. Gen., & FM, Hickok 188X, 100 K. c
| w.lL .$2.9% Advance s . 110 Mé. 5 69.00
. 24 V AC SPD req. Meter, TS-127/ u 375.728 mc 45.00
I 110 V AC 12P0T Sigma 41-F 1.3% Sig. Gen. I-ZDB._F M., 1.9-4.3 & 19.45 Mc. %9.00
Dunco . N 9,78 &5 !‘“m Pumont 208, 3 inch scope. .. ... 6%5.00
Sylvania Polymeter 1342, with R F probe 39.00
| s10v ac oror STOMVINACLIIEE -6 Dumont 224, 3
Ceramic.Leach. 3.45 AR G LICCn B wmon imen seope. ...l 9.00
° - SF SPDT — adj
| R iy Soeraieon, f20 f E V E N I S -‘- RECEIVERS
Allied .. .....
LARGE svocn AC. nc ntl.Avs | Colling, SA l -2, 5259 00 B.C.312.11Q0VA.C. 49,00
:g:g 95 00 :.g. 342,110V A.C. 63.00
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ss5) (2 ",, ,lo 00) HRO Secnior, with 4 coil sets, 110 V. A.C. .. 9% 00

DC Power Supply Ku! 24 VDC—2 amp output. .$3.95

8 Ib. pull cach 2.7% (2 for
24V & 230V SORENG IN STOCK!

TRANSMITTERS
POWER McELROY Engineering Writing & Speech Sympo- Lettine 242.6 Mtr. $59.00 Millen posoi
TRANSFORMER TAPE PULLER sium. Sponsored by the PGEWS of the ‘él‘,’..":.,i‘,".".',.'..‘:,,i., $3:00 biing i Shiotded 13 138, Og
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FULLY CASED Earphones Litton Industries, 336 N. Foothill Road P $1e.00 [ 3.50
it P 1400 V.C.T. 300 8 Hy.-400 Ma. 495
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SEPTEMBER 21.25 Qi) rekorang o Eauis ;;":’;n ST 5
ceiver s FIV(‘Y- mplif 45.00
RG-8/U CO-AX CABLE I 14th Annual ISA Insirument-Automation | | | REWM Rec. 2.20 me. $63.00: 200 Ke-ZME. - 4500
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RG-S9A U (72-chm) _with male 30g_ remile Conference ond Exhibit. Sponsored by RO Recenver il LORVINATL B8 28 00: <ol
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gram information available from H. S.
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Now—you can build a record library
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same as used 0 ART-113
e TELEPHONE STUFF! m——

E
SYEPPING RELAYS
2 deck, 44 pos oo o e 6.9
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16 deck, 22 pos 22.50

POWER SUPPLY Specioal!!

gram data from George E. Hagerty, 7,
Westinghouse, 122 E. 42nd St., N.Y.C.
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000 .. .Ford Instrument Co.
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More than half a dozen big record
companies are re-issuing great per-

4 WIRE TELEPHONE
COILED CORDS. .. ... ... ... .ausfsv;é l formances on the new $1.98 labels.
TELEPLONE WARD SET W e TVFE G1. ERH You can have a guide to the best of

these for 15(—by ordering this reprint
of a recent article in HiFi REVIEW.
EW 99
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115 V. 60 Cyc. input lzw-l‘ vnscuzpput‘: 52' (top} . ........Winston Electronics, Inc. | postage and handling. I

output hitered and fully housed. . . . . sa 95 52 (bo"um) WeshnghouLse Electric Corp | |

Allen B. Du Mont Laboratories, Inc. N B

Min. Orger $3.00—25% with order F.0.8. New York 64 85 Ul A Mfg. C Hawth N.J | l
10 o ravision Mfg. Co., Hawthorne, N. J.

S iR CR o mDS B YONLY, 67 130, iss General Electric Co. | ]

73 ('op and bohum) 74 . U. S. Army Photo Vddress |

dfﬂﬂﬂﬂ E'ﬂﬂlru‘"fﬂs 734(cmur) U. S. Navy Ehufo | I

¢ T | 157 L United i°'l¢°.2°?°md3'c?s | Chy Zone State
B West Broadway « Wew Yark T, M, ¥. + REchar 70770 { T et Y b e _I
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RATE: 50¢ per word. Minimum 10 words.

'RADIO ENGINEERING

WANTED

WANTED: Tubes—special purpose and receiving. Top
prices for Kiystrons, Power Tubes, Thyratrons, T.V.
and Receiving Tubes. Tubes must be unused. Alsc
laboratory grade test equipment such as manufactured
by HP and GR or TS and AN UPM prefix. V & H Radic
and Electronics, 2053 Venice Blvd.. Los Angeles 6, Calif.

SURPLUS Measurement Model 78 ot 80 Signal Genera.
tors. Also Federal 804. State Quantity, Price and
Condition. Communications Service, Inc., 3209 Canton
Street, Dallas, Texas.

CASH Paid! Sell your surplus electronic tubes. Want
unused, clean transmitting, special purpose, receiving,
TV types, magnetrons, Klystrons, broadcast, etc. Also
want military & commercial lab test and communica-
tions gear. We swap too, for tubes or choice equip-
ment. Send specific details in first letter. For a fair
deal write, wire or telephone. Barry, 512 Broadway,
New York 12, N. Y. WAlker 5-7000.

LAEOR&IORY Quality Equipment and Military Surplus
Electronics bought, sold. Engineering Associates, 432
Patterson Road, Dayton 9, Ohio.

CASH for used Short-wave Ham Iieceivers, Transmitters
and Accessories. Treger, W91VJ, 2023 N. Harlem Ave.,
Chicago 35, Tuxedo 9-6429.

WANTED—Craftsman '‘Solitare’” Amplifier

in good
condition. A. P. Akerlund, St. Charles, IlI.

FOR SALE

FM TUNERS, 88-10R megacycles, 4 tubes complete
$14.95. Grutmans, 1 E. 167 St., N. Y. C. 52, Pﬂ Y.

SERVICE business, land, building, stock, tocls, and
equipment. Established 1936. Net profit 10 year av-

erage $8000 per year. Price $8000 cash. Griggs Radio
Shop, Douglas, Ga.

POCKET size six transistor, plus diode and thermistor
;adrllo b(;.omple;te with Iearphom’., battery, case and at-
achable antenna only $27.95. Tropical Enterprise,
Box 44168, Miami 44, Florida. ’ .

TWO Motorola base Transmitters, One Mobile unit,
antennae, hurricanetowers, etc. Excellent Condition,
Bargain. Box 3091 west Palm Beach, Florida.

MAGNETIC Tape at Bargain Basement Prices. Acetate
Base: 600°—5" Reel—3 for $2.85; 900'—5" Reel—3
for $3.40; 1200'—7" Reel—3 for $3.95; 1800°—7"
Reel—3 for $5.25. Mylar Base: 900°—5" Reel—3 for
$4.20; 1800'—7" Reel—3 for $6.85; 2400'—7" Reel—
3 for $10.60. Guaranteed top quality—30—15000 CPS
satisfaction or meney refunded. Add 15 cents per reel
P. P. handling. Florman & Babb, Inc., 68E West 45th
Street, New York 36, New York.

DIAGRAMS for repairing radios $1.00. Television $2.00.
Give make, model. Diagram Service, Box 672-RN, Hart-
ford 1, Conn.

TELEVISION Sets $9.95 Plus ing.
Sanatoga, Pa. ¥ U sheping

RADIO & TV Tubes at manufacturers prices. Guaran-
teed—Send for free price list. Edison Electronic Tube
Co., Menlo Park, N. J.

::slgd' ggmponen{ b:lrgains. tF;ee list model closeouts,
uipment. Also quotation per your IList. Hi-Fi
Center, 1550 E. Lancaster Ave., Paoli, Pa.

PROFESSIONAL Electronics Projects—oOrgans, Timers,
Counters, Intercoms, etc.—$1 each. List Free. Parks,
Box 1665, Lake City, Seattle 55, wash.

September, 1959

lones Tv,

November 1959 Issue closes September 10th.

ELECTRONICS' Associate degree—29 months. Tech-
nicians, field engineers, speclalists in communica-
tions, missiles, computers, radar, automation. Start
September, February, Valparaiso Technical Institute.
Dept. N, valparaiso, Indiana.

BACHELOR of Science in Electronic Engineering.
Degree in 4 years of Home Study. Pacific Inter.
national College of Arts and Sciences, primarily a
correspondence school. Resident classes also carried.
5719-U Santa Monica Boulevard, Los Angeles 38. Calif.

GOVERNMENT Surplus Snooperscopes. parabolic reflec-
tors, Receivers, Transmitters. Picture list 10¢, Meshna,
580 N. Lynn, Malden 48, Mass.

TUBES—TV, Radio, Transmitting And Industrial Types
At Sensibly Low Prices. New, Guaranteed, lst Quality.
Top Name Brands Only. Write For Free Catalog or
Call WAIker 5-7000, Barry Electronics Corp., 512
Broadway, New York 12N, N. Y.

GIZMOS & Such of Still River, Mass., offer a limited
number of BC779 Hammerlund super pros guaranteed
to please at $74.50 each.

FOREIGN Auto Radio Distributor, FM-AM and AM.
trade discount. Square Electronics, 150-60 Northern
Blvd., Flushing, N. Y.

TELEVISION Picture Tubes below wholesale. Year
warranty. Write. Lee Sales, Box 437C, Bardonia,
New York.

FREE Brochure with prices. Customized Front Panels,
Chassis, Printed Circuit Boards. Assemblies for your
Electronic Construction Projects. Electronic Aids, Box
137, Stamford, Conn.

TELEVISION & Radio Tubes. Parts and Supplies Guar.
anteed. Hi-Quality Tube Co., Inc., 284 Lafayette St.,
Rahway, New Jersey.

TAPE & RECORDERS

STEREQ Tape Rentals. For the very best at lowest
prices. Write California Taped Music Assn., 763
El Camino Real, Redwood City, Calif.

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, Pentren, Bell, Sherwood, Rek-0-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.

HIGH-FIDELITY 3¢

RECORDERS, Hi-Fi, Free Wholesale Catalogue. Carston,
125-R E. 88, M. Y. C. 28.

PRICES? The Best! Factory-sealed Hi-Fi Components?
Yes! Send for free catalog. Audion, 25T Oxford Road,
Massapequa, N. Y.

DISGUSTED with "Hi" Hi-Fi Prices? Unusual Dis-
counts On Your High Fidelity Reguirements. Write.
Key Electronics, 120 Liberty St., New York 6, N. Y.
Evergreen 4-6071.

INGUCTORS for Crossover Networks. 118 types in
stock. Send for brochure. C & M Coils, 3016 Holmes
Avenue N. W., Huntsville, Ala.

INSTRUCTION

ELECTRONIC and Aeronautical Engineering Technology.
Two Year Courses. Bachelor of Science QOegree in
three years. Northrop Institute in Scuthern California
prepares you for highly paid poesitions in Aviation and
Electronic industries. Employment assistance during
school and after graduation. /pproved for Veterans.
Write for free catalog. Northrup Institute of Tech-
nology, 1183 Arbor Vitae, Inglewood 1, Califernia.

CALCULUS, Powerful Modern Mathematics, Easy Prac-
tical Lessons, First Four $1, Mathco, 4256-3 Minmor,
Cincinnati 17, Ghio.

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog Free. (Courses
Bought.) Lee Mountain, Pisgah, Alabama.

ENGINEERING and Art Degrees earned through home
study. Electronics, Electrical, Mechanical, Civil, Phys-
ics, Business Administration, Liberal Arts. When
writing, specify course desired. Pacific International
College of Arts & Sciences. primarily a correspond-
ence school. Resident classes also carried. 5719-C
Santa Monica Boulevard, Hollywood 38, California.

www americanradiohistorv. com

ELECTRONICS MARKET PLACE

Send order and remittance to ELECTRONICS WORLO. One Park Ave.. N. Y. C. I6. N. V.

SPECIAL offer, complete correspondence course in
Electronics, Television and Radio only $49.50. All new
modern material. Formerly sold for $400.00. 43 texts,
over 2000 pages. Limited number available. Write
dept. EW, Electronics Training, P. 0. Box 764, Pitts-
burgh 30, Pa.

IF you have a background in Electronics, but are
having trouble passing FCC Phone Exams, my 12
years experience as Chief Instructor of Electronics
School can help you over the hump. Not a course.
Write me personally for free literature Wallace Coor,
1614M Morson Road, Jackson 9, Miss.

HELP WANTED

WANT Free Overseas Job Informatior?? Write: Em-
ployment Headquarters, 79 Wall Street, Dept. 8.B,
New York S

BUSINESS OPPORTUNITIES

AMERICAN Overseas Jobs. High Pay. Men, Women.
Transportation Paid. Free Information. Write: Trans-
world, Dept. UV, 200 West 34th St., New York 1.

TV Picture Tube rebuiiding plant and training pro-
gram still available for many territor es. Investment
$8,000-$11,000. Annual volume $25,000 to $100.-
000. Windsor Co., 999 N. Main St., Glen Ellyn, Il

10BS 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-99,
Chicago 32, III.

REPRESENTATIVES Wanted—High Commission. No
door-to-door canvassing. Training by mail. Write to
Fortuna Offices, P.0.B. 49, Vienna 1 &, Austria.

FOREIGN Employment Information—S1. Parks, Box
1665A, Liae City, Seattle 55. Wash.

DISTRIBUTORS Wanted. Germany's finest HiFi Speak-
ers and Stereo amplifiers. Cheshire Co., Parcus Str.
10. Mainz, Germany.

MAKE $25-$50 Week, clipping newspaper items for

publishers, Some clippings worth $5.00 each. Parti-
culars free. National, 81-DG, Knickerbocker Station,
New York.

REPAIRS and SERVICING

;\LL Makes High Fidelity Speakers Repaired. Amprite,
70 Vesey St., N. Y. 7, N. Y. BA 7-2580.

PHOTOGRAPHY—FILM,
EQUIPMENT, SERVICES

OPTICAL Bargains—Request Free Giant Catalog '*Cl."
96 pages—Astronomical Telescopes. Microscopes,
Lenses, Binoculars, Kits, Parts. Amazing war surplus
bargains. Edmund Scientific Co., Barrington, N. J.

MISCELLANEOUS

BARGAIN—-12 ball pens $1. Free gift. W. Gill, 89-20
74 Avenue, Brooklyn 27, N. Y.

DECALS—Trademarks, Service, Sales etc. Write Allied
Decals, lnc., 8378 Hough, Cleveland, Chio.

WINEMAKING; Beer, Ale Brewing. lllustrated. $2.00.
Eaton Books, Box 1242-TC, Santa Rosa, California.

AMERICA'S 3.774 radic and televis on stations need
part time help. Often no experience necessary. Work
part time as announcer, technician. camerman, prop-
man, many other jobs. Complete copyrighted instruc-
tions $1.00. Jerry Zastrow Radio, Box 802, Aberdeen,
South Dakota.
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'SCOPE ASSEMBLY
ULTRA-COMPACT
Only 413" High x 215" Wide x
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Has =eparate focus and intensity control—118§
VAC @ 400 CPS. {Can be converted to 60 CPS,)

Mid. by GE. Useful as modulatian monitor foun ' § Acro Products Cqmpany B s 88  Jensen Industries, Inc. 156
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Burton Browne Advertising

Model 310 a complete minlature
V-0-M with single switch seiection
and the ranges and accuracy of units
several times its size. Used with
Model 10 ciamp-on ammeter plugged
in it becomes one of the worid's most
versatile pleces of test equipment—
even measuring current flow without
stripping wires.

Model 630-PL V-0-M with such ad-
vanced features as an unbreakable
clear plastic front for wide range,
shadowless, Instant vision, polarity
reversing switch, single king size
knob for selecting both range and
circuit, continuous resistance read-
ings from 0.1 ochm to 100 megohms.

Triplett Electrical
Instrument Company
| = L 5 Bluffton, Chic

are in science, design, production

The new frontiers are being exploited by companies

which like Triplett have worked the frontier of elec-

tronics for over 55 years.

Working the frontier means being on the spot
with the equipment to develop and maintain this
new made world. Triplett has a history of over 50
years of being first with the best in panel instru-
ments and test equipment at a practical cost.
Triplett is still working on the frontier of electronics
with such innovations as these:

Model 690-A, a new Transistor Tester
with more Triplett "plus’ in accuracy
and simplicity, for testing leakage and
gain of all iow and medlum power PNP
and NPN transistors. Smail, rugged,
battery-operated, it measures DC Beta
from 5 to Infinity. Affords exact tests for
shorts, checks forward & reverse leakage
of diodes. Features single switch selec-
tion of transistor types, positive "off" to
prevent accidental battery drain, separate
"calibrate’ and “gain" buttons eliminate
errors, transistor socket and external
leads for any basing arrangement.

New Unimeters—a great step
forward in Increasing meter in-
ventory flexibility while cutting
inventory cost. These Select-
Your-Range unimeters consist of
only two basic meter movements,
which can be combined with any
one of a number of separate dial-
component units for a wide variety
of meter ranges. Movements
quickly and simply slide onto dial-
components and lock together—
no soldering, no wirtng. Exclusive
Triptett Bar-Ring construction for
self-shielding, greater accuracy
and sensitivity.

Throughout the world Triplett first . . . to last
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‘ THE ONLY ULTRA-COMPACT

| 3’WAYWIDE-RANGE
T SPEAKER SYSTEM
designed for true stereo

EleilioYoree

HIGH FIDELITY

REGAL

Gtves you bass so low you can feel it ... bass you would expect
Jrom a convenlional enclosure lhree times the size. Gives you
balanced, full-range, flat response without atienuation or peaks.

Ideal as an economical *firsl” system,
an ‘‘add-on” or in a pair for stereo

You need not be an acoustical engineer to understand
why there is so much stereo value in this ultra-compact
speaker system. The same exclusive features that have
always made ELECTRO-VOICE systems best for mon-
aural are an absolute necessity for true stereo . . . and
you get these vital features in the REGAL 111.

Acoustically-correct enclosure is matched to specially-
designed 12-inch LF driver for exceptional extension of bass
response and unusual dynamic range . . . without sacrificing
efficiency and without the need for unusually-large amplifier
power.

E-V Super Sonax vHrF Compression Driver with exclusive
Sonophase* throat design assures you of the smooth, spar-
kling highs so necessary for precise musical blend and balance.

E-V Diffraction, in both the Horn-Loaded Mid-Range Driver
and the Super-Sonax Tweeter, gives you all-important

[(F @) eSS O& MM

so essential for all-position stereo listening. By wide-angle
(180°) diffraction, the higher frequencies are completely
dispersed smoothly and evenly throughout the listening area.
This insures proper fusing of the significant stereo sounds
from two speaker systems in controlled and varying propor-
tions . . . gives true depth and placement to the musical in-
struments simultaneously, without spatial distortions . . .
assures easy listening from anywhere in the room. Conven-
ient but concealed ‘“Presence” and *“Brilliance’ controls per-
mit quick and easy musical balancing to room acoustics.

Luxurious furniture-crafted enclosure is finished on all four
sides for placement anywhere on shelf or floor.

REGAL til. Complete 3-way system in enclosure, ready to use. Choice of
Walnut, Mahogany or Limed Oak. Size 12)4"d, 13%"h,24"w. Net, $147.50

ESQUIRE 200. Economical version of the
Regal. Complete 3-way system in mod-
.—— ern enclosure, with single rear-control.
1 12-inch bass speaker, special 8-inch
i cone mid-range driver, and Super-Sonax
diffraction-horn  compression tweeter |
| S Cholce of walnut, mahogany or limed oak. =
1212"d, 1312"h, 24”w. Net, $111.

See it — Hear it — Enjoy it — on Money-Back Guarantee.
M your E-v high-fidelity dealer or write for Catalog No. 134 to Dept. 99.N,

. ® -
. Sledlio Yores

ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN
*Design Patent No. 182351
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