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STEREO CONTROLS AND WHAT THEY DO

CITIZENS RADIO TRANSMITTER ELECTRONICS IN OUTER SPACE

o/ i - B
LS il
b 4 o ] i
b - 5
. " B T
o it P 55



www.americanradiohistory.com
www.americanradiohistory.com

/Vﬂ/@/t’o ‘CONTINENTAL’

TAPE RECORDERS

“...quite up to professional
standards. .. capable of

producing superb tapes...”

HIGH FIDELITY MAGAZINE

TOP DESIGNERS
*

Noreteo

‘EXHIBITION’
SPEAKER

ENCLOSURES

Acousticallydesigned to achieve
moderate -size without loss of
bass response or wideness of
dispersion. Characterized by
compact size . ..outstanding
performance . .. and beautifully
styled and -handcrafted work-
manship. Perfectly matched for
the bass response of the new
NORELCO T-7 speakers . . . ideal
for most other quality 8“ to
12" speakers. Available in 3
sizes in beautiful, hand-rubbed
Mahogany, Walnut, Blond or
Cherry finishes. “Van Gogh”
and 'Vermeer” model$ can be
used either vertically or

horizontally. The “HAGUE": Completely integrated quality speaker system. Incorporating
two high-efficiency 7-7 NORELCO Iloudspeakers in acoustically matched
enclosure. Designed for optimum dispersion ... maximum efficiency . .
extremely wide-range, flat response ... and that unexaggerated “European,’

the ideal tape recorder for those recordists, high
fidelity enthusiasts and music lovers who seek a pro-
fessional quality machine at a truly modest price.

4 SIMPLE PIANO KEY CONTROLS
¢ THREE SPEEDS: 7'%, 3% AND 1% I.P.S.
¢ FULL FREQUENCY RECORDING... HI-FI STEREO PLAYBACK

¢ SELF-CONTAINED WITH DYNAMIC MICROPHONE AND WIDE RANGE
NORELCO LOUDSPEAKER

& EASILY PORTABLE ... RUGGED ... STYLED BY THE CONTINENT’S

SPECIAL NARROW-GAP (0.0002 IN.) HEAD FOR EXTENDED
FREQUENCY RESPONSE

¢ CAN ALSO BE PLAYED THROUGH AN EXTERNAL HI-FI SYSTEM

from the

audio research center
of the world

orelco

HI-FI COMPONENTS
developed and guild-crafted by

Philtps of the Netherlands

professional
righd frame
construction

Ticonal-7
alloy
magnat

Standard E.1.A.
mounting hole:

a NEw LINE oF oreleo
512" LOUDSPEAKERS
FEATURING NEW
TICON AL WL
MAGNETS (30%

more powerful
than alnico)

MODEL EL 3516/G53: STEREO VERSION
The Stereo version of the Norelco ‘Continental’ is

MODEL EL 3516
MONAURAL VERSION

Still the greatest
buy in a standard §
tape recorder. |
Similar to the
Stereo ‘Continen-
tal’ but with mon- %5
aural facilities
only, the Norelco Model EL
3516, the favorite of the na-
tion's schools, voice and
music teachers, is re-
garded as the world’s
most advanced, all-
in-one portable
tape recorder.

A MATCHING
COMPANION
PIECE,
(containing a sec-
ond amplifier and
speaker} is avail-
able to those who
seek the conven-
ience of a com-
plete, portable
stereo-tape play-
back system.

The world’s greatest buys on the basis of listening quality, the T-7 series
incorporates voice coil magnets of Ticonal-7 steel, the most powerful of modern
magnet alloys, for maximum efficiency and damping . . . dual cones for wide
frequency response . . . constant impedance resulting in an extremely straight
response curve ... longer effective air-gaps and extra high flux depsity to
provide exceptional transient response and te eliminate ringing and overshoot.

NORTH AMERICAN PHILIPS CO.. INC.
High Fidelity Products Division

clean sound. FOR FURTHER DESCRIPTIVE LITERATURE WRITE TO: 230 Duffy Avenue, Hicksville, L. I, N. Y.
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| YOU BUILD
: Signal
I

YOU BUILD
Broadcasting

Transmitter

As part of N.IL.I. Communi-
cations Course vou build this
low power Transmitier; use
it to learn methods required

of comumercial hroadeasting
operalors, train

Generator

N.R.1. sends kits of parts
to build this Signal Gen-
erator. You get practical
experience. conduet tests to
compensate Radio frequency amplifiers,
for FCC I ]_n'u('_li("(-';lligning a typical LEF. video amphi-
license. | fier in "I'V circuit, many other experiments

YOU BUILD AC-DC
| Superhet Recelver

I N.R.I. servicing training

supplies all parts, every-

thing is yours to keep.
| Nothing takes the place
I of practieal experience.

You get actual servicing
experience by practicing
with this modern receiver;
vou learn-by-doing.

Learn RADIO
TELEVISION

by Practicing at Home

NEED FOR TECHNICIANS INCREASING
B Fast Growing Field Offers Good Pay, Bright Future

YOU BUILD Vacuum
Tube Voltmeter

Use it to get practical experience. earn
extra cash fixing neighbors’ setx in spare
time, gain knowledge 10 help vou work
in Radio, Television, Color TV, With
N.R.L training vou work on eircuits
common to both Radio and 'V, Equip-
ment yvou build “hrings to life” things
vou learn in N.R.1.'s easy-to-under-
stand lessons. 61 page Catalog FREE,
shows all equipment you get.

Chief Engineer
“!l am Chief Fngineer

of Station KGCU m
Mandan. N. D. ! also
have my own spare time
business servieing high
frequency two-way com-
munieations s_vstems.'
I:. BARNETT. Bis-
marek, North Dakota.
Paid for
Instruments

“I am doing very well
in spare time TV and
tadio. Sometimes have
three TV jobs waiting
and also fix car Radios
for garages. 1 paid for
instruments out of earn-
ings.” G. F. SEAMAN,
New York, N. Y.

Has Own

TV Business

“We have an appliance

store_with our Radio %=

and T\ servicing, and
get TY repairs, During
my Army service, NRI
training helpecl get me
a top rated job.” W, M.,
WEIDNER, Fairfax,
South Dakota.

ELECTRONICS WORLD Is published monthily Ly Ziff-Taves
class pustage at Cnleago,  THinois,

August, 1959

Today's OPPORTUNITY field is Radio-Televi-
sium. Over 125 million home Radios plus 30
million sets in cars and 40,000,000 Television
sets mean big money for trained Radio-TV
Technicians. More than 4,000 Radio and TV
Broadecasting stations offer interesting and im-
portant positions for technicians, operators.
Color television. portable TV sets, Hi-Fi, other
developments assure future growth.

[t’s the trained man who gets ahead. The fellow
who uses his spare time to develop knowledge and
skill gets the better job. drives a better car. lives
in a better home, is respected for what he knows

Send for g‘
LESSON
and CATALOG

FREE
VETERANS

Available under
G.l. Bills

The ABCs of
SEercm%

itlshing Comprany
Authorized lw omt (Hhice Departient, Ottaw:, C
Caiada $4.00; 1I'an American Union Cow

AN wecuinl-Chan® Muatter.

- www americanradiohistorv com

MAIL COUPON NOW

NATIONAL RADIO INSTITUTE
Dept. 9HE Washington 16, D. C.

Mail me Sample Lesson and 64-Page Catalog, I
FREE. (NoSalesmanwill call. Please write plainly.)

Zif, Chairman of the Hoard \lﬂ 16-

10N
30 all other lorein cuuul.rlw 300,

and ean do. So plan now to get into Radio-TV.
Keep vour job while training with N.R.I. You
learn at home in vour spare time. N.R.[. is
oldest and largest home study Radio-TV School.
Our methods have proved successful for more
than 40 vears, provide practical experience.
Soon after enrolling, many N.R.l.students start
to earn $10. $15 a week extra in spare time
fixing sets. Manv open their own full time
Radio-TV shops after getting N.R.I. Diploma.
Find out more. Mail Coupon. Cost is low, terms
easy ; includes all equipment. Address: National
Radio Institute, Dept. 9HE, Washington 16, D. C.

» nale
Ireresglung, aod
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EMPLOYMENT
SERVICE

ADVANCED
EDUCATION
NEEDED

Follow o

TECHNICAL EXPERIENCE

DeVry Tech’s “‘Road Map™” along T SLEICN

Opportunity Highway

TELEVISION ¢ RADIO

I 4 CHICAGO |
;" TORONTO
4 LABS

Prepare in Spare Time at Home Now

for that REAL Paycheck! X

e There's good money, opportunity for security, a bright future in Edectronics. It's a
\\!—Lj\‘.& : field full of jobs, jobs te suit many tastes and to fit many kinds of ability; jobs GUIDED

| from working on space rockets to running a neighborhood service shop. But you MISSILE -
Emp’oymenf Service don’t find jobs like that without some kind of a map, drawn by men who know CONTROL
e A where the jobs are, what the jobs demand, and how the average man can train f
Avoid blind alleys! DeVry Tech &8 4p get and hold them. To draw you a map Jike that takes an organization like
Training helps you prepare, B8 DeVry Tech. To provide training like that, again it's DeVry Tech!

4 0 t .
t,r;e,':a;;; ,ED"',’;;‘,,";‘,,EE",. 3:&:‘7; A DeVry trained men earn good money in many kinds of jobs in almost all branches

we have more jobs for y of Electronics. No advanced education, no special experience is required for our

. graduates than we 4 Home Training Program. 1f you can follow clearly-written directions, understand
- can fill! Training Movies, work basic experiments with commercial-type equipment, and
4 have the will to train for a job with good pay and fine future—then send the

coupon today.
Accredited Member of National Home Study Council

GET THESE TWO [
FREE BOOKLETS

Where the good jobs are,
what training you'll need,
how you can get that

training: here it all is. i '
Send coupon, get de- "/
tails. It's as simple |

Let DeVry Plan Your
Trip To The Future

DeVry will advise you
just what preparation
you need for the job
you seek. You don't
have to go elsewhere

2 RESIDENT SCHOOLS

Modern well-equipped, DeVry
Training Centers in Chicago
and Toronto offer thorough
day or evening training.

—DeVry supplies the as that!
De 0 ainIng Progra training you need. Electronics in
D effe e because backed SPACE TRAVEL
: ” =23 92 CX] EUCE "'One of North America’s
oL ; : y e Foremost Electronic MAIL COUPON TO DAY
d L -
_— Training Centers” DeVRY TECHNICAL INSTITUTE
- 4141 Belmont Ave., Chicago 41, Ili., Dept. EW-8-P
E||laa zi_ = Please give me your FREE booklets, ""Pocket Guide to Real Earnings” ond
B E]: 3 i 15 “’Electronics in Space Travel,” and tell me how to prepare to enter one or
B — . l more branches of Electronics.
1 Amane S "
JPERAE] o R i Ly NAME _ : R AGE
PLEASE PRINT
! STREET APT.
CITY ZONE. STATE
5 A ve g GO 4 5 [J Check here if subject to military training.
DeVry Tech's Canadian Training Center is located at
. p DeFore o s 2059 626 Roselawn Avenue, Toronto 12, Ontario,

Augqust, 1959 5
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e all-new
"= stereo
rtriage_

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

Now, outstanding in ail 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 fiat for superior sound from 20 to 20,000
cycles (VR-225), 20 to 17,000 cycles (VR-227). Virtually hum-free—triple shieided against stray
currents. This is our masterpiece. We urge you to hear it.

GENERAL @) ELECTRIC

Audio Components Section, Auburn, N. Y.
ELECTRONICS WORLD
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6 months
from today

add technical training to your
practical experience. Get your
FCC license quickly!

then use our effective

Job Finding Service
Get your FCC Commercial License

or your money back

The Master Course in Electronics will provide you
with the mental tools of the electronics technician
and prepare you for a First Class FCC License (Com-
mercial) with a radar endorsement. When you suc-
cessfully complete the Master Course, if you fail to
pass the FCC examination, you will receive a full
refund of all tuition payments.

Employers Make Offers Like These

~ to Our Graduates Every Month

Broadcast Station in Illinois: “We are in need of an engineer
with a first class phone license, preferably a student of
Cleveland Institute of Radio Electronies; 40 hour week plus
8 hours overtime.”

West Coast Manufacturer: “We are currently in need of men
with electronics training or experience in radar maintenance.
We would appreciate your referral of interested persons to us.”

Our Trainees Get Jobs Like These Every Month

CHIEF ENGINEER

“Since enrolling with Cleveland Institute I have received my 1st class
license, served as a transmitter engineer and am now Chief Engineer of
Station WAIN. I ulso have a Motorola 2-Way Service Station. Thunks
to the Institute for making this possible.”’

Lewis M, Owen, Columbhia, Ky,
TEST ENGINEER

"l am pleased to inform vou that I recently secured a position as Test
Engineer with Melpar. Inc. (Subsidiary of Westinghouse). A substantial
salary increase was involved. My Cleveland Institute training plaved a
major role in qualifying me for this position."

Boyd Daugherty. I"alls Church, Va.

Names of Trainees in Your Area
Provided on Request
Carl E, Smith, E.E., President

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Dept. RN-32, 4900 Euclid Bidg., Cleveland 3, Ohio

August, 1959

Get these valuable

Booklets /

FREE

Opportunities

.—l_'_'_'_'_
| ——— R
in Elecironica [ How T, Be
# SUCCESSFUL
for You in

53

F-----------------ll"\. J
l Lt
| Dept. RN-32, 4900 Euclid Bldg., Cleveland 3, Ohlo {f \
! Please send Free Book.ets prepared to help me "
| get ahead in Electronies. | have had training ’
I or experience in Electronics as indicated below: -
: ] Military [] Broadcasting ]
1 [J Radio-TV Servicing [[] Home Experimenting |
I [] Manufacturing [] Telephone Company :
2 [] Amateur Radio [[] Other "
] —
§ n what kind of wark are you In what bronch of Electronics
B now engaged? — are you interested? :
= T
] ]
j Nome. E— Age [ ]
]
b Address - - - _— )
: City - — Zone. State_ ~ RNa2 1
WM I OIS EE YT SO A D D D D D D D B S S D D
7
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Bypass Capacitor you can use!

AEROVOX
TYPE V84C

*Aerofilm (‘Mylar) Tubulars

The best bypass capacitor on the market today
at a price no higher than conventional units. All
the technical -advantages of Mylar dielectric, so
widely used in premium-priced capacitors, are
yours in a superior bypass tubular that virtually
eliminates call-backs. Combining performance-
proved, humidity resistant white ceramic cases
with Mylar dielectric makes these capacitors
superior to anything previously offered. These
remarkable units will stand-up in those high
humidity areas where other types have failed}

Only Aerovox Type V84C gives

you these plus features...

SMALLER SIZES than conventional tubulars.
85°C 150°C operating temperatures (with voltage
derating).

LOW OIELECTRIC ABSORPTION, lower than oil-
impregnated types.

OUTSTANDING STABILITY, little temperature
change over normal operating range.

HIGHEST INSULATION RESISTANCE

PREMIUM QUALITY at prices no higher than con-
ventional units.

BUY 'EM BY THE KIT...

two Mylar Tubular Kits (AK-
100 & AK-101HS) in hand-
some 4-drawer metal cabi-
nets are now available at
your local Aerovox Distribu-
tor. Buy the capacitor as-
sortment kit and get the
cabinet FREE!

* Aerovox trademark t DuPont trademar

DISTRIBUTOR DIVISION
NEW BEDFORD MASSACHUSETTS

Editor

By W. A. STOCKLIN

Stiff Competition Ahead For Parts Industry

OMPONENT manufacturers,

those companies which produce
resistors, capacitors, tubes, speak-
ers, transistors, etc. are the back-
bone of the entire electronics
industry. Most of them are “old-
timers”—those who started in the
early days of the radio recciver.
They have met competition during
the years as it confronted them
and have remained a financially
stabilizing factor in the over-all
industry,

Times are changing and com-
ponent manufacturers will shortly
be faced with the stiffest compe-
tition that they have ever had—
competition from foreign manufac-
turers merchandising their prod-
ucts in this country.

This is not an entirely new man-
ifestation but it hasn't posed a
serious threat to date. We are all
aware of the many high-fidelity
products from Europe that are ap-
pearing on the American market.
We also know that various com-
ponents, particularly capacitors
and resistors, are being purchased
abroad by American set manufac-
turers and we are aware that a few
tube manufacturers are importing
tubes from Europe. However, all
this activity thus far has not added
up to really serious competition,
But, conditions are changing.
Starting this Fall, Japanese manu-
facturers will export components
such as resistors, capacitors, and
vacuum tubes in large volume.

Let’s not sit back and cry out
that it is unfair competition. Ac-
tually, it is not. Japan has come
a long way from the early years
after the war when they were
severely criticized for simply copy-
ing American designs, Today they
are a nation with engineering and
scientific ability not too far re-
moved from that encountered in
the United States. They do lack
automation facilities but in lieu of
this they have a vast pool of man-
power which is available at a much
lower wage scale than ours. They
can produce, in large quantities,
products equal in performance to
their American counterparts and,
in many cases, the Japanese maker
will be able to market these items

www americanradiohistorv com

at a lower price than comparable
products manufactured in the
United States.

The tide is changing and every
component manufacturer should
be alert to what will be confront-
ing him. The answer, although
simple to put in words, will be
difficult to implement. Every U. S.
manufacturer should resolve to
produce the best quality products
and reduce costs by further auto-
mation. In many cases the basic
design of a component will have
to be changed to meet this objec-
tive. For example, ECA's new "“Nu-
vistor” (described in our May
issue} involves the first major
change in tube design in many
years, It is a metal tube and be-
cause all glass and mica have been
eliminated in its construction the
company should be able to produce
vacuum tubes in the near future
that will be far superior to any of
the present glass versions., This is
a major break-through which may
act as a deterrent to increased im-
portation of foreign tubes. Manu-
facturers of other components
should view this achievement as
an example of the type of drastic
changes that may be necessary to
hold their markets in their par-
ticular fields.

Diversification to less competi-
tive jtems will be the answer for
many manufacturers.

Another trend in sight is that
some manufacturers will be forced
to drop production in this country
and license foreign manufacturers
to fabricate products for them.
These would be marketed through
their own distributing channels or
used directly in their own end
products.

These are just some of the facts.
There are many other portents
and those who are alert to the
problem and are making plans for
the future to counteract such com-
petition will find their paths easier.
The right path, of course, is the
one that will make available to
the consumer better products at
lower cost. It will be this “com-
petitive advantage” that will pay
off handsomely in the long run.
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tremendous value at only

only $4.45 down

never before such performance...
such quality...such styling
at so fow a price. ..

AT
‘OBODWMM SR RRaHD

EXCLUSIVE knight-kit

_KIT meets of ex°
KNIGHT-K! els or exr
E‘;i:lys published specuhcéa:o:ny
E, (!:)r we refund ymg rf:gnﬁy‘. o :“us‘

NIGHT-K\T! ui Mo
g ';er(orm exactly as claime
your money S refunded.

RN

ONLY knight-kits ARE

for easiestbuilding—no previous elec-
tronic experience needed. "Conven-
ience engineering'' means special at-
tention to every detail: resistors are
carded and numbered for easy selec-
tion; parts and hardware are packaged
in clear plastic bags for quick identi-
fication; wire is pre-cut, stripped and
color-coded; finally KNIGHT-KIT
step-by-step instructions and walt-
sized diagrams make assembly a mar-
vel of simplicity.

line, as well as the world's largest | Name
order from stocks of everything in Electronics.
| Address
| . . » . . Cit Zone State
pioneer in electronic kit design for over 38 years iy

®Hezistered Trade Mark Allled itadlo Corporation

COMPARABLE IN EVERY WAY TO WIRED AMPLIFIERS COSTING TWICE AS MUCH

knight-kik............

SELECTOR

P \"ﬂ

AR

QAR

knight-kit 20-watt stereo hi-fi amplifier

Newest complete Sterco high-fidelity ampli-
fier at an amazing low $44.50. Incomparable
value: Includes two built-in preamps for
magnectic cartridges. Single switch selects
stereo phono, tuner or auxiliary inputs, plus
sterco reverse on cach; also switches mono-
phonic inputs to both amplifier channels.
Bass and treble controls boost and atten-
uate, Special clutch-type concentric volume
control permits individual channel balanc-
ing, plus overall voluime control. T'otal out-

than 1V5 % distortion). Respaonse, 20-20,000
cps, + 1.5 db. Hum and nois¢ better than
85 db below full output. Has four pairs of
sterco inputs; magnetic cartridge, ceramic
cartridge, tuner, auxiliary. RIAA equalized
for sterea discs. Expertly desigried push-pull
output circuitry. Beautiful custom-styled
case, 414 x 13% x 97. With case, tubes, all
parts, wire, solder and instructions. Shpg.
wt., 27 Ibs.

Model Y-773. Knight-Kit Stereo

put is 20 watts (10 watts per channel at less  Amplifier, F.O.B. Chicago. .. . .. $4450

see over 50 other fine knight-kits...write for catalog

HI-FI KITS HOBBY KITS INSTRUMENT KITS
Stereo Amplifiers Short-Wave Radios VTVM Cap. Checker
Stereo Preamp AC-DC Table Radios VOM's R/C Tester, etc.
Stereo Control Clock-Radio Tube Checkers
Hi-Fi Tuners Radio-Intercom Oscilloscopes HAM KITS
Hi-Fi Amplifiers Transistor Radios Signal Tracer Receiver
Speaker Systems, Electronic Lab Kits Audio Generator Transmitter

and others and many others Sweep Generator VFO, efc.

EASY TERMS ON ORDERS AS LOW AS $20

ALLIED RADIO, pDept. 158-H9_—|
100 N.Western Ave., Chicago 80, .

FREE

1959 ALLIED

CATALOG 0 Ship Model Y-773 Knight-Kit Stereo Amplifier.

3. .enclosed.

[J Send FREE ALLIED 1959 Catalog

Send for this value-packed catalog !
featuring the complete KNIGHT-KIT |

www americanradiohistorv. com
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Estimate the
value of everything -

in this picture

...AND WIN

in Westinghouse

Giant Jackpot
contest

EEEEEEEEEEEEEEEE
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IT ALL!

You can win absolutely everything shown in this picture, simply by estimating its total retail value. Would
you say hundreds of dollars? Thousands of dollars? The closest guess will win it all! Enter now! Enter as
often as you like!

Never before a contest so easy to enter . . . s0 easy
to win! Four separate contests! Four separate
Giant Jackpots! And you can enter all four—try
for the Giant Jackpot as often as you like! Hun-
dreds of other valuable prizes if you miss the top
award!

Just 3 easy steps to enter. ..

1. Ask your Westinghouse distributor for a sup-
ply of official entry forms . . . several for each
contest you want to enter.

2. Estimate the total dollars-and-cents retail
value (exclusive of local sales and Federal
excise taxes) of all the items shown and de-
seribed in the picture for the contest you are
entering. You'll receive an information leaflet
with your entry blanks which shows photo-
graphs of all four Giant Jackpots.

3. Write your estimate on the Entry Formn and
mail along with the end panel from a West-
inghouse 5-pak tray which reads “Westing-
house Eleetronie Tubes” or a reasonable fac-
simile to: “Jackpot,” Westinghouse Electric
Corp., Box 365, New York 46, N. Y.

If your distributor does not sell Westinghouse tubes, send his name and address to

That's all there is to it ... and just look what you
can win! 4 first prizes: “Winner Take All"—
everything shown in a Giant Jackpot picture.

4 second prizes: Your choice of Westinghouse Re-
frigerator, Freezer, Laundromat, Dryer, Two Dif-
ferent Ranges, Room Air Conditioner.

4 third prizes: Your choice of Westinghouse Re-
frigerator, Freezer, Dryer, Range, Air Conditioner.

48 fourth prizes: Your choice of two Westinghouse
Immerse-A-Matic appliances and a control unit.

100 fifth prizes: Your choice of Westinghouse
Spoutless Coffee Maker or Portable Mixer.

240 runner-up prizes: Westinghouse Dog-O-Matic
Hot Dog Cooker.

FIRST CONTEST
STARTS AUGUST 3.
1954! GET ENTRY
BLANKS AND OF-
FICIAL RULES
FROM YOUR WEST-
INGHOUSE DIS-
TRIBUTOR TODAY.

Westinghouse..Box 284. Elmira. N. Y.

you cAN BE SURE...IF n"sVVestinghouse

August, 1959

Electronic Tube Division Elmira. N. Y,

www americanradiohistorv com

n


www.americanradiohistory.com
www.americanradiohistory.com

DON'T SAY “BRIGHTENER"
SAY

/Peum? owen

UNIVERSAL
TV TUBE BRITENER

Engineered for quality .
and ful13|r guaranteed!

For use in Series
or Parallel Wired Sets

Model €-3m

‘List Price $4.45 B

Unique design allows
operation as constant
voltage or constant cur-
rent transformer. Gives
6.3 or 7.8 volts output with
Iso]ahon on Series or Parallel sets.
Works on electrostatic or electro-mag-
netic focus picture tubes. Relieves
Cathode-Filament  shorts  without
Boost output. 1

DON'T SAY "BRIGHTEMER"

SAY

VU-BRITE

Enginearad far guality .
and full.yr guaranteed!

For use in Series Sets

List Price $1.49 _

The price leader
for brightening
most sets! Auto-
former type
transformer in-
creases filament
voltageto 7.8 V.
Works on elec~
trostatic or elec-
tro-magnetic
picture tubes.

Don’t say *"brightener’®
Say PERMA-POWER
The Standard of All Comparison
Available from your parts distributor

PERMA-POWER cOMPANY
3108 N. ELSTON AVE., CHICAGO 18, ILL.
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STEREO TEST RECORD
To the Editors:

This is to let you know how pleased
we are with your stereo-monophonic
test record. The channel identification
test and speaker phasing check worked

‘out very well and were certainly most

useful.

Also, you arc to be congratulated on
actually being able to record a 15-kc.
signal at a usable level on a 7-inch disc.

Davip ANDREWS
New York, New York

We appreciate Reader Andrews’
comments on the record. The job cer-
tainly waus not easy, particularly the
recording of {2 and 15 kc. on the T-inch
disc. However, we were gratified to
find that the result was well worth all
our efforts.—Editors.

* * *
OUR NEW NAME
To the Editors:

Having read Rapio & TV NEws and
its predecessors for some thirty years.
I believe it is time that I should tell
you that every issue that I have read
has been enjoyed at least in part, for
no human can please all other humans
at all times in everything. In general,
your publication has been instructive,
constructive, and progressive.

I certainly wish that ELECTRONICS
WorLD will enjoy the success and ac-
ceptance in the future that its prede-
cessors have had in the past.

ArtHUr C. LANGUIRAND
Newport, Rhode Island

We certainly appreciate the com-
ments of Reader Languirand und the
many others who have written in their
comments and good wishes on our new
name, ELECTRONICS WORLD.—Editors,

* * *

DYNAMIC SIDEBAND REGULATION
To the Editors:

In your March, 1959 issue, an article
entitled “Dynamic Sideband Regula-
tion Used in New Tuner” by R. Berk-
ovitz was published. We would like to
point out that there has been consider-
able original work in this general area.
To substantiate this, we would like to
list the following articles written on
the subject of feedback in FM systems.

1. Carson, J. R., “Frequency Modu-
lation: The Theory of the Feedback
Receiving Circuit,” Bell System Tech-
nical Journal, pp. 395-403, July, 1939.

2. Chaffee, J. G., “The Application of
Negative Feedback to Frequency Mod-
ulation Systems,” Bell System Techni-
cal Journal, pp. 404-437, July, 1939.

3. Panter, P. F. and Dite, W., “Appli-
cation of Negative Feedback to Fre-
quency Modulation Systems,” Electri-

www americanradiohistorv com

from our Readers

cal Communication, pp. 173-178, June,
1949.

4, Bell, D. A., “Reduction of Band-
width in FM Receivers,” Wireless En-
gineer, pp. 497-502, November, 1942,

5. Clavier, A. G. and Phelizon. G..
“Paris-Montmorency 3000-Megacycle
Frequency Modulation Radio V.'nk.”
Electrical Communication, pp. 159-169,
June, 1947.

Also, the following patents have becn
issued: British Patent No. 531779 and
U. S. Patent No. 2075507. The article
states that D.S.R. is a new FM circuit
development. We fclt you would want
to learn of the above references.

A. J. CinMERA & R. H. HAUNGS
Cornell Acronautical Laboratory,
Inc. of Cornell University
Buffalo, New York

Although the idea for the circuit de-
sceribed in the article may not be brand
new, certuinly its application in the
field of an FM broadcast tuner is novel.
As o matter of fact, the Allied
“Knight” tuner is the only commerciul-
ly available FM tuner to our knowl-
edge that incorporates such a circuit.
—Editors.

* *

TRANSISTORIZED PHONO PREAMPS
To the Editors:

Transistors are claimed to be ideal
for phono preamps because they have
low impedance and they eliminate the
hum problem. If this is true. can you
refer me to a circuit design for a qual-
ity hi-fi unit? And on the contrary, if
transistors are not suited for preamps,
I would be interested in knowing why.

RoBerT L. JAMISON
Whittier, California

Many of our readers appear to be
interested in this subject. We would,
therefore, refer Reader Jamison and
the others who have written to the
article “Transistorized Phono Preamp
for Stereo” by Francis A, Gicca which
is running in this issue, Our July issue
contained an all-transistor stereo lape
system with a well designed transistor
front end for tape usage. In addition,
we have several other articles on
phono preamps that are scheduled for
future issues.—Editors.

* * *
TV SERVICE AND THE LADIES
To the Editors:

I am sorry to go all “Susan B. An-
thony” on you—but really your article
“Ty Service and the Ladies” in the
June issue can't go unchallenged!

While our male contemporaries were
overseas during World War II, who
do you think was assembling and test-
ing the electronic equipment being

ELECTRONICS WORLD
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&ra U.S Pot. Office and Canodo

Capyright 1939 Channel Morrer Carg,

"

bt

model no. 9524
$4995

CHANNEL MASTER

AUTONMATIC TENN-A-LINER

{1 It’s here! The world’s first automatic rotator that
lets you aim your antenna exactly where you want it ...
not 6, 10, or 15 degrees off course. . .but right on

REVOLUTIONARY

ROTOR PRINCIPLE
Permits Use Of

CONDUCTOR WIRE!

Big Price Advantage

Take Your Choice:

Save about 25% below the cost of 4 con-
ductor wire of similor quality...

Or

Step up from a lower quality 4 conductor

wire to a top quality 3 conductor wire at no
intrease in cost.

Big Performance Advantage

On runs of 100 feet or more, however, 4
conductor wire is recommended, with the
fourth conductor doubled up on the power
Jine, This reduces line loss, brings more vol-
toge to the rotator, ond provides higher
torque thon rotators which must vse 4
conductors.

3 conductor rotor wire is sold only through
Channel Master distributors!

CHANNEL MASTER CORP.

HLLERVILLE, B T

%
!

$

Tenn-A-Liner
Models to
Choose From

target, accurate to one degree!

the first entirely new
automatic in five years!

® New dual synchronized motor design provides
absolute control over antenna direction. You can even
make one degree adjustments.

@ No relays, springs, or excessive linkage to mar per-
formance. Fewer moving ports mean longer life, more
dependable performance.

® Noiseless nylon gears end irritating “whirr.”

@ No solenoids to cause electrical interference on the
TV screen.

@ New circuit design delivers full voltage, produces
higher torque to turn heaviest antenna arrays.
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sturdy, steel PERMA-TUBE TV
masting is corrosion proof

Perma-Tube, most famous name
in TV masting, stays strong be-
cause it is corrosion proof. Perma-
Tube is treated with vinsynite—
then coated with a metallic vinyl
resin base both inside and outside.

Perma-Tube is guaranteed to be
free from rust in a salt spray test
of 500-hours minimum to ASTM
Specification 13 117-49T. Longer
mast life is assured.

Resistance to bending in Perma-
Tube is greater than in galvanized
masting. Machine-fitted joints

speed field assembly, insure close
tolerance for strength and rigidity.
Joints are stronger than the tubing
itself.

Perma-Tube is available in both
14" OD and 114" OD, with plain
ends, fitted joints, or positioned
fitted joints.

J&L will be glad to furnish com-
plete details on popular Perma-
Tube TV masting. Write to the
Jones & Laughlin Steel Corpora-
tion, Dept. 495, 3 Gateway Center,
Pittsburgh 30, Pa.

Jones & Laughlin Steel Corporation

STEEL

PITTSBURGH, PENNSYLVANI|A

www americanradiohistorv com

used by the various services? Do you
recall that much of the electronic
gear—both civilian and military—was
serviced by gals—some in_uniform and
some not? What about the countless
YL's who hold ham tickets and give
generously and selflessly of their time
—s$0 much so that in 1956 the coveted
Edison Award went to Mary Burke!
How many manufacturers of elec-
tronic equipment would be forced to
close down if their female personnel
decided to become “American House-
wives” en masse? Please fellows,
Queen Victoria is long gone, and with
it the uninformed and untutored
spouse. If today's wwoman professes a
total ignoranee of "things technieal,” it
is probably because she wants to make
some hulking male feel mighty pleased
with himself and his superior knowl-
edge. Don't let the “Mrs. Armstrongs”’
fool you, boys-—they might turn out to
be “grandmas!”’
Mrs. ARCHIE ROTIit
New York City, New York

We're with you, Mrs. Roth! To judge
by the article’s concluding incident, in
which “grandma’s”  familiarity with
electronics stuns the technician, we
suspect the author would join us in ad-
mitting that there ure. on the one hand,
many “Mr. Armstrongs™ whose ignor-
ance could drive any technician to dis-
traction and, on the other hand. many
females commendubly knowledgeuble
in the field. To the latter, we doff owur
hats.—Editors.

® ®

KUDOS FROM ISRAEL
To the Editors:

Owing to a road accident, I am now
covered with plaster, confined to my
bed, and am not in a very convenient
writing position. But I want to take
this opportunity between changes of
my cast to thank yvou for an excellent
magazine. It represents the only link
between me and the electronics world
abroad. I look forward to each new
issue where all the new accomplish-
ments and new products are described.

RaaNAN RUBINSTEIN
Tivon, Israel

We appreciute Reader Rubinstein’s
comments as well as the extensive
number of suggestions made for pos-
sible future articles and wish him «
~speedy and complete recovery.—Edi-
tors,

* * *
BASS-REFLEX ENCLOSURES
To the Editors:

In discussing impedance as a meas-
ure of cone movement (“Reflex En-
closures—How They Work,” June,
1959 issue} a comparison is made be-
tween reflex and sealed enclosures in
regard to the amount of loading im-
posed on a loudspeaker at bass fre-
quencies.

A reader may get the idea that a
reflex enclosure loads its speaker more
heavily than a sealed enclosure of the
same size. This is obviously not true,
as a glance at the impedance curves of
Fig. 6 will show. Assuming both types
of enclosures have the same volume,

ELECTRONICS WORLD
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Copytight 1999 Channe! Master Corp.

—— SHLEC TR —

CHANNEL MASTER.
T e

HMODRL NS asoly

Channel Master puts
Stereo Brilliance
within the reach of
everyone!

the superbly engineered

 CHANNEL MASTER

. Stereophonic Amplifier
model no. 6600, only

$9Q 995

P“'ujm"-\r-l- AL = A = 5 TEEwLrT r. T = ..I_
Channel Master — k 1 6 WATTS PER CHANN EL
3 AM/FM TUNER i
’Ei’::";":sw’r‘:"fl'e‘:‘:’r ‘:“d’, hig"' selec. i If you’ve been led to believe that high price is
3 oo, el 521'8";82;; f the only measure of high fidelity, just listen to the
< s st Channel Master model 6600! For here is an amplifier
which, at its original price, was universally acclained
Channel Master PATENTED by critical audio experts. Now this quality instrument,
MINS‘I’REI.. SPEI'\KER.SYSTEM I providing the ultimate in stereo reproduction and
Soundl thatl riucly big) gahinet systems listening pleasure, is available at a new lower price
-..in a mere froction of the space. . - ap . -
series 6630 $9Q95 :i that brings it within the reach of virtually everyone.
T Performance Specifications

FREQUENCY RESPONSE: Uniform from 20 to 30,000 cycles at 1 watt = 1 db.
POWER ODUTPUT: 16 watts per channel (total 64 watts peak).

HUM AND NOISE: Phono: better than 60 db below 10 millivolts at full output.
Tape: better than 55 db below 3 millivolts at full output. Al
channels betier than 80 db at full output at minimum volume.

DISTORTION: Less than 1% at full output.

J
“ ﬁ\"flﬂfl MASTER works wonders in Sight and Sound

www americanradiohistorv com

Sold only through
Channel Master Distributors
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BASIC AUDIO by Norman Il. Crowhurat. To many
people, the word andio means “high-fidelity’’ re-
production. To others, it means the reproduction
of sound in many areas of application. If "hi-fi"
is your interest, either individual compenents or
a unit that is complete in its own cabinet, the
full enjoyment of what hi-i has to offer iz open
to you with this thorough, easy-to-understand
“picture-book’" course. If your interest is in some
other branch of the audio field, this course explains
clearly and simply the part that each component
of an audio system plays in bringing you new
sound sensations, It will give you an all-around
background into the nature of sound and acoustics.
both of which are vital in understanding the use
and capabilities of audic reproducing systems.
You build your knowledge step-by-step, with one
idea and at least one big illustration on each page
—more than 400 in all.

Beyond a knowledge of electricity at the basic
Jevel, no previous experience or edueation is
needed to get the maximum from this "learn-by-
pictures” course. Whatever electronics and circuit
theory is required to enable you to build and
assemble your own hi-fi system or audio repro-
ducing system, is provided.

This course will help you decide what equipment
to buy, how to pet the most from what you have,
how to install a system. It also provides a firm
foundation for a successful career in audio. #201,
3 vols., soft covers, $8.70 per set.

PRINCIPLES OF TRANSISTOR CIRCUITS by S, .
Amos, B.Sc. A remarkably lucid presentation of
the prineiples underlying the application of tran-
sistors. The book deals with the fundamental
theory of the transistor, but the emphasis is on
the design of a wide variety of circuits. #241,
$3.90.

Spark Your Youngster's Interast
EXPERIMENTAL ELECTRICITY FOR BOYS by
Willard Doan. Youth between 12 and 16 all over
the world has displayed a tremendous inquisitive-
ness for the workings of electricity. Here is a
book that teaches the marvels of electricity

through demonstration. #2222 Stiff cover,

RIDER

PHOTOTUBES (volume 33 in the Electronic Tech-
nology Series) edited by Alczander Schure. Ph.D.
This penetrating study into the field of photo
tubes deals with the subject both from the physics
of photoelectricity and from the electronies of
practical tubes and circuits. Special attention is
given to such diversified topics as the laws of
photoelectricity, radiation spectrunm. intensity —
wavelength curves, concepts of quantum theory,
structure of phototubes, ratings and applications.
At all times theoretical information is balunced by
practical information. #166-33, $1.80.

BASICS OF MISSILE GUIDANCE & SPACE TECH-
NIQUES by Marvin Hobbs. You can learn and
easily understand the fundamentals of the impor-
tant electrunic areas that will contribute to the
conquest of space with this two-volume ‘picture-
book’ course, Volune | covers elements of con-
trol and guidance — radio and radar command
links: guide beams, doppler and homing methods;
fundamentals of gyroscopies: inertial and celes-
tial navigation: computer applications: actuators
and their related cuomponents. Volume 2 covers
radio telemetry and space techniques; testing and
telemetering: space exploration by optics and elec-
tronies: satellite theory and practice; monitoring,
tracking: earth sutellite applications: space navi-
gation. 2229, 2 vols., soft covers, $7.80; =229-H,
2 vols. in one cloth binding, $9.00.

HOW TO INSTALL AND SERVICE AUTO RADIOS
(2nd edition) by Jack Darr, The second edition of
this extremely informative and practical book
brings aute radio installution and servicing right
up-to-date. All the new tricks of the trade are to
be found here. The techniques applicable to the
most modern auto radivs — signal-seeking tuners,
hybrid auto radios, transistor auto radios, conver-
sion from 6 to 12 volt gperation, and many more
new things are explained in great detail. The
author. an expert in this field, runs a very suc-
cessful auto radio and mobile radio installation
and service shop. This second edition contains
practical, proven solutions and is really a money-
making 'tool” for the auto radio repairman.
#159, $3.26.

BOOKS

easiest, quickest, low cost way to
more electronic know-how

DESIGN OF TRANSISTORIZED CIRCUITS FOR
DIGITAL COMPUTERS by Abraham J. Pressmoan,
M.S. Using "“worst-case” design, this book ex-
Plains how switching time and drive capabilities
and requirements of yll the essential digital com-
puter huilding blocks may be calculated, and how
these blocks may be assembled in chains to per-
form computer-type logical operations. Methods
for performing computer logic to obtuin maxi-

mum operating speed and pyramiding factor are
analyzed in detail. 2215, $9.95

FUNDAMENTALS OF RADIO TELEMETRY by
Marvin Tepper. Telemetry makes possible the
collection of data on which the improvement
of existing rockets, missiles and aircraft is
based. This exciting book expluins its purpose
and explores its techniques. =225, §2.95

FAMOUS 'PICTURE-BOOK’ COURSES

BASICS OF DIGITAL COMPUTERS by John S.
Murphy. 3196, 3 vols. soft covers, $7.50; #196H,
Cloth Bound, $8.50.

BASIC TELEVISION by Alex. Schure, Ph.D. 198,
b vols., soft covers, $10.00; #198H, Cloth, $11.50.

BASIC PULSES by Irving Gotilieb, P.E. %216, one
vol. soft cover, $3.50.

BASIC ELECTRICITY by Van Valkenburgh, Nooger
& Neville, Inc. 169, 5 vols.. soft covers, $10.00;
£169H, Cloth Bound, $11.50.

BASIC ELECTRONICS by Vun Valkenburgh, Nooger
& Neville, Ine. #170, 5 vols., soft covers, $10.00;
#170H, Cloth Bound, $11.50.

BASIC SYNCHROS & SERVOMECHANISMS by
Van Valkenburgh, Nooger & Neville, Inc. 2180,
2 vols., soft covers, $5.50; #180H, Cloth, $6.95.

BASIC ELECTRICAL POWER DISTRIBUTION by
Anthony J. Pansini, P.E. ®#187, 2 vols., $4.80.

leorn code foster, easier than ever before-

RIDER S OUND-n-_SIGHT CODE COURSE

by l.ewis Robins & Reed Harris

@ applies REINFORCED LEARNING—a psychological
principle proved successful by the Armed Forces.
@ uses LI records to teach you to hear signal pat-
tern correctly and identify jt— how to transmit.

@ uses identification cards to teach you the correet

letter associated with each signal pattern.
® uses instruction book to speed your progress,
+..plus an imaginary instructor (in complete and
novice courses) provides correct answers to speed
code learning. Many people have learned to receive
S words per minute within 9% hours. Eliminates
code plateau barrier!

Scores Nation-wide Sucecsscs — Frank Alessi, Jr.,
9-year-old achieves general class license using
Sound-N-Sight Code Course.

From the Monmouth Message, April 30, 1959,
“Fort Monmouth — Student officers of the Radio
Officer MOC Course, Section 3210, have made ex-
ceptional progress ... mastering Morse Code in-
structions utilizing the Rider ‘Sound-N-Sight'
method. .. students have progressed much faster
than all previous ¢lasses.™

JOHM F_RIDER PUBLISEER, Inc 116 West 148k Streef, Mew Yok 11, KLY,

3 INDIVIDUAL COURSES — THERE'S DNE FOR YOU
COMPLETE COURSE ¢0-20 words per minute)—
Six 10” LP records (182 minutes of recordir~, 4§
recordings), 47cards, book. #REC- 020, $15.95
NOVICE COURSE, (0-8 words per minute) —_ :ree
10" L P records (96 minutes of recording. 28 re- ~~d-
ings), 47 cards, book. #REC-08, $9.50
ADVANCED COURSE (9-20 words per minute)—
Three 10” LLP records (96 minutes of recordir~ "8
recordings), book. #REC-920, $8.95
Records prepared in collaboration with the N Y
institute of Technology and mfd. by Decca Records.

Other Rider books that add to amateur radio
enjoyment are: Getting Started
In Amateur Radio: Building The
Amateur Radio Station; Radio Op.
erator’s License Q & A Manual
(6th edition) How To Read.
Schematics.

At your jobber or bLook store,

or order direct. Dept. EW-8

rr ALl ]

in Canada: Charles W. Poinfon, Ltd., & Alcina Ave., Toronto, Ont
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the system resonance of the sealed en-
closure is higher than that of the reflex
cabinet. but below system resonance
the cone is heavily loaded by the stiff-
ness of the trapped air. Bass response
is correspondingly limited.

The reflex enclosure, on the other
hand, gives more uniform loading down
to system resonance. And the resonant
frequency is lower than that of a
scaled enclosure the same size. Below
system resonance, however, the reflex
enclosure rapidly unloads its driver,
although motional impedance never
reaches as high a value as at the
sealed system resonant frequency.

" If a loudspeaker in a matched reflex
enclosure is compared to the same
speaker in a very large scaled en-
closure (infinite baffle) . then the state-
ment is true that the cone moves far-
ther and farther at progressively lower
frequencies. And the frequency of
maximum cone excursion in the infi-
nite baffle is the same as that of mini-
Mum cone excursion in the matched
reflex enclosure. Thus. a reasonably
efficient loudspeaker having a free-air
cone resonance in the 35-60 cps range
will give more extended bass response
in a reflex enclosure as compared to a
sealed cabinet of the same size (Fig.
5). It will give more bass response and
handle more bass power when mounted
in a reflex enclosure than in an infinite
baffle.

GEORGE L. AUGSPURGER

Beverly Hills, California

E ] * *

CITIZENS BAND TRANSCEIVER
To the Editors:

Five associates and I built the trans-
ceiver described in your March, 1959
issue. We have all succeeded in getting
the transmitter to work, but we had
some problem with the receiver. After
we took vour advice, however. and in-
creased the number of turns on RFC,
from 30 to 73, every one of us was able
to get the receiver to work.

In fact, I logged 45 stations between
the hours of 8:00 p.m. and 10:00 p.m.
that same evening including a phone-
patch and conversation between a 10-
meter ham in the Canal Zone and a
relative in Massachusetts, more than a
dozen South American, Puerto Rican,
and Central American hams, and a
number of others at widely separated
points on the eastern seaboard. In fact,
one of the pleasant things about this
experience was to listen to three mo-
bile transmitters whosc¢ owners state
that they were operating on 10 watts
or less! So far, none of us has logged
any Citizens Band operators on the
east coast, which may indicate that the
interest in this band is relatively re-
cent and that licenses have not yet
been received—my own included.

WirLiant H. CUMMINS
Linthicum Heights, Maryland

Thanks to Reader Cummins for the
above comments on the transceiver,
We would also like to point out an-
other Citizens Band transmitter in this
issue.—Editors.

ELECTRONICS WORLD
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ownership of « PHOTOFACT service pama LlﬁRARY‘
SPELLS SUCCESS FOR SERVICE TECHNICIANS

"PHOTOFACTS are
a tremendous aid to
a service technician

in that they save hours

of unnecessary work."

It is impossible to do business
without PHOTOFACT. It is a
standing order. in our shop
to pull PHOTOFACT from the file
for every shop job, regardless
of the technician's familiarity
with the set. We have proved
repeatedly that it cuts time
on every job."”

—E. C. Cenardo,
(""Tune-In"" TV-Radio

Sales & Service),
Hollywood, Calif.

~—W. R. Schoppe,
{Lakewood Television Service),
Jucksonville, Fla.

% Speaking of
standing orders...

you'll find the truly success-
ful Service Technicians are
those who stay ahead be-

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

“PHOTCGFACTS meansomuch "PHOTOFACT means faster “PHOTOFACT means quicker cause they're on a Standing
to my business that | would not service to my customers, and and more etfficient service to the Order Subscription with
think of ¢ perating for any length more sets through my shop, customer.” their Distributors to receive
of time without them." which means more profittome." —Wesley F. Scott all new PHOTOFACTS as
—James G. Haynes —Frank J. Schumacher Logansport, Ind. released monthly ...
Leitchfield, Ky. Hilisboro, Ore.

“The PHODTOFACT Sthat| have ""Would not be without my
purchased on the Easy-Buy plan "l would be lost without SAMS PHOTOFACTS. Theirreturn in

have been paying forthemselves PHOTOFACT. PHOTOFACT time saved on servicing, pays
each month." has become a part of servicing." {or their cost many times over.'”
—Donald Johnson —Joseph $. Musil —E. R. Hayes

Hector, Minn. Stamfiord, Texas Clemson, S. Car.

(These are just a few of the hundreds of “*Success with PHOTOFACT'' letters in our files)

<%

NEW EASY-BUY PLAN!

It's the money-saving way to build your com-
plete profit-making PHOTOFACT Library!

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

e

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

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

FREE! vaiuable steel Voluoble booklet ? {
file cabinets given to shows you how
PHOTOFACT momthly | puoyopacy boosts
subscribers and Library
purchasers.

My Distributor is:

your profit-capocity

Send for it!

H Shop Name

Attn.

Address

City Zone State
ohistorv com
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Tops under any chassis

Mallory TC
Electrolytics

When you replace an under-chassis mounted filter or audio
bypass electrolytic, use a Mallory TC for best results. You can
rely on these hermetically sealed, aluminum-case capacitors

to give you dependability that ends callback worries.

They’re rated for 85°C operation, so you're sure they’re “ok”
for the tightest, hottest spots. And they’re a cinch to install.

Get TC electrolytics from your Mallory distributor in the
new “‘see through’ twin pack. He carries a complete stock of
singles, duals and triples in new small sizes and popular

ratings . . . all competitively priced.

[P.R.MALLORY & CQ. Inc.

ALLOR

P. R. MALLORY & C€O.. Inc., INDIANAPOLIS 6,

INDIANA

GEM Capacitors

Moisture proof design for buffer,
bypass or coupling. Also in new
single-ended ACE type for printed
circuits.

18

Sta-Loc* Controls Mercury Batteries RMC Discaps®
Your distributor can custom- Unequalled for long, fade-free World's leading ceramic capac-
assemble any of over 38,000 life in transistor radios. Chosen itars, in handy "file carq" packs.
combinations in just 30 seconds. as the "power package” in U.S. ®—Trademark of Radie Mare-

*{'radentark

f rinls Company. a division
Ll of . K. Mallory & Co. inc.

ELECTRONICS WORLD
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COMMERCIAL OPERATOR

FCCLicenSE

jo» Jobs « Electronics

CORRESPONDENCE OR RESIDENCE CLASSES
Grantham training is available by correspondence

F.C.C. LICENSE—THE KEY TO BETTER JOBS

An F.C.C. commercial (not amateur) license is your ticket to
higher pay and more interesting employment. This license is Federal
Government evidence of your qualifications in clectronics. Em-
ployers are cager to hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

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

The SECOND CLASS radiotelephone license qualifies you to
install. maintain and operate most all radiotelephone equipment
except commercial broadcast station eguipment.

The FIRST CLASS radiotelephone license gualities you to
install. maintain and operate every type of radiotelephone equipment
(except amateur) including all radio and television stations in the
United States, its territories and possessions. This is the highest class
of radiotelephone license available.

GRANTHAM TRAINING PREPARES YOU

The Grantham Communications Electronics Course prepares you
for a FIRST CLASS F.C.C. license, and it does this by TEACH-
ING you electronics. Euch point is covered simply and in detail,
with emphasis on muking the subject easy to understand, The
organization of the subject matter is such that you progress, step-
by-step, to your specific objective —a first class F.C.C. license.

or in resident classes. Either way, you are trained
quickly and well. Write, or mail the coupon below, to
any division of Grantham School of Electronics. Our
free booklet will be sent to you immediately.

HERE'S PROOF ...

that Grantham students prepare for F.C.C. examina-
tions in a minimum of time. Hereis alist of a few of
our recent graduates,the class of license they got,
and how long it took them:

Liccuse Weeks

Ron Tavlor, 29 8 Franklin S1.. Chanbenburg, Pa. 1t 12
Beri Moore, PO Box 164, Opp, Alabiang It 15
Dunald B, Titos, 270 Park Terrace, Harltonl 6, Conn . Ist 12
Robim ©. Okinishi, 10, Bos 375, Hanapepe. Kanai, Hawaii Ist 12
Billy R. Kirhy. Ronte 23, Smithfic N Ist 9

He Reeves, TOR2T Ruthelen, Law Angels 47, Calif, Ist 12
Donald H. Ford, Hyannis Bel, (CGape Cixd), Barustable, Mass, Ist figs
James D, Hough, 100 S, Chureh St., East Troy, Wise. lat 2

FOUR COMPLETE SCHOOLS: To better serce our many sludents
throughout the entire country, Grantham Scheol of Electronics
mainiaing four complete Divisions — loceied in Hollywood, Culif .,
Seattle, \Wash., Kansas City, Mo., ind Washington, D.C. All Divi-
sions of Grantham School of Electronics offer the same rapid
conrses in F.C.C. license prepuration, either by home study or i
resident classes.

Get your First Class Commercial F.C.C. License in 12 weeks by training at

1505 N. Western Ave.
Holtywood 27, Calif.
{Phone: HO 7.7727)}

408 Marion Street
Seattle 4, Wash.
{Phones MA 2.7227)

3123 Giltham Road
Kansas City 9, Mo.
?  (Phone: JE 14320}

KANSAS CITY
Mo.

821-19th Street, N. W,
Washington 6, D. C.
{Phone: 5T 3.3614)

WASHINGTON
D. C.

Augqust, 1959

MAIL COUPON NOW

for FREE Bocklet CLIP COUPON and mail
in envelope or paste on postal card.

r-———-—-——

----‘--—--1

! 45 To: GRANTHAM SCHOOL OF ELECTRONICS !
1 '_ __f 1505 N. western 408 Marion 3123 Gillham Rd 821-19th, NW I
1 e Hollywood Seattle Kansas City Washington 1
(] 1
I Please send me your free booklet telling how | can get |
I my commercial F.C.C. license quickly. | understand there 1
1 is no obligation and no salesman will call. [}
: Name Age :
1 Address L]
: City. State r
3 | am interested in: [J Home Study, [J Resident Ciasses -
e e e e e e e o
19
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from two magnificent

Hi FI
Shure High Fidelity Stereo Dynetic phono
cartridges are designed to satisfy the most
critical requirements. Made under custom
laboratory conditions, each unit is checked
electrically, mechanically and accoustically
to insure trouble-free performance,

PROFESSIONAL :
MODEL M3D
AT $45.00*

PHONO CARTRIDGES

*aydiophile net,
with 0.7 mil diamond

cavessss s

Incomparable quality —the overwhelming choice
of independent critics and experts. Floats at
anly 3 grams in transcription tone arms, Distor-
tion-free response from 20 to 15,000 cps.
Surerbly designed and built to perfectionist
t . rances.

cedesesea s

CUSTOM
MODEL M7D
AT $24.00*

*audiophile net,
with 0.7 mil diamond <

-

Outclasses every cartridge except the Shure
M3D—by actual listening tests! Tracks per-
fectly at minimum pressure available in record
changer arms. Smooth from 40 to 15,000 cps.

Use Only Shure Replacement Styli...
Inferior imitations c¢an seriously degrade
the performance of the cartridge.

P OO P00 000 0000000000000 0000000000080000060000 080060800000 0EES4

088000 P e BPB0BIssss00 04000000t

00000000ttt ttttasnsnssssstantettin
Literature available: Decariment 13.H
SHURE BROTHERS, INC.
222 Hartrey Avenue, Evanston, lllinois
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Industry

RICHARD D. SHARP has joined Packard
Bell Electronics Corporation as direc-
tor of marketing,
home products divi-
sion. Tn this newly
created position MMr.,
Shatp will supervise
the advertising and
sales of television, -

radios, stereo hi-fi, .

garage door opera-

tors, and wood prod-

ucts. Ile will also direct merchandising
actjvities of the company’s Distributor
Corporation.

Mr. Sharp was formerly general
manager of United Printers, Joliet Di-
vision; vice-president in charge of sales
for Scott-Ativater Co.; and manager of
retail sales promotion for Standcord Oil
Co. of Imdiana.

* * *
AMERICAN INSTITUTE OF ELECTRICAL
ENGINEERS recently commmemorated its
founding meeting which took place 75
vears ago. The organization is mark-
ing its Diamond Jubilee Year.

The AIEE, whose 1884 roster listed
71 members, among them Thomas Edi-
son and Alexander Graham Bell. is now
a world-wide organization with a mem-
hership exceeding 52.000. The original
organizational meeting took place in
New York City at the offices of the
American Society of Civil Engineers,
Norvin Green, president of the West-
ern Union Telegraph Co.. was elected

the first president of the association.
* * &

MAJOR GENERAL RALPH T. NELSON has
been appointed the eighteenth Chief
Signal Officer of the
United States Army.

General Nelson's
appointment ¢li-
maxes a military
career of more than
thirty years with
the United States
Army. Born in Leb-
anon, Indiana, he
attended Purdue University and was
graduated from the United States Mili-
tary Academy in 1928.

He is the holder of the Legion of
Merit, the Bronze Star Medal, the
Purple Heart, and the Korean Ulchi
with Silver Star.

* * £
ELECTRON TUBE INFORMATION COUN-
CIL has been formed by cight of the
nation’s leading receiving tube manu-
facturers. The new «d lhoc group has
these objectives: “to promote the use
of tubes in those electronic applica-
tions where they offer superior prop-
erties; to cmphasize the engineering
factors involved in the selection of al-
ternative electron valve-type devices;

www americanradiohistorv com
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and to focus attention on new trends
and developments in tube technology.”

Members of the Council include: G.
H. Gage. CBS Electronics, Kenneth A.
Waldron, General Electric receiving
tube dept.; William Peltz, Lansdale
Tube Co,, a division of Philco Corp.;
G. J. Janoff, RCA electron tube divi-
sion; Julius Dorfman, Raytheon in-
dustrial and receiving tube divisions;
R. P. Clausen, Syluania electronic
tubes division; C. E. Coon, Tung-Sol
Electric Inc.; and Louis Martin, West-
inghouse electronic tube division.

The Council is open to all tube
manufacturers.

* -3 *

FRANK RANDALL, president of Amperex
Electronic Corporation, has been elect-
ed vice-president of ;

North American
Philips Company,
I'nc. The electron
tube and semicon-
ductor manufactur-
ing firm is an affili-
ate of N. A. Philips.

Mr. Randall re-
tains his position as
president of Amperex as well as vice-
president and director of Ferroxcube
Corporation of America, also an affili-
ate organization.

* * *

RCA SERVICE COMPANY has broken
ground for a new 35,000 square-foot ad-
dition in Riverton, N. J. . . . SERVICE
INSTRUMENTS CORP. has added another
new and large factory building to its
facilities . . . EITEL-McCULLOUGH, INC.
has dedicated its new facilities at 301
Industrial Way, San Carlos, California
... THE GABRIEL COMPANY has an-
nounced plans for immediate construc-
tion of a large manufacturing plant at
Mesa, Arizona . .. OPAD ELECTRIC
COMPANY is now at 43 Walker Street,
New York 13, N. Y.
& * &
DR. CHARLES E. DEAN, consulting engi-
neer of Hazeltine Reseurch Corpora-
tion, a subsidiary of Hazeltine Corpora-
tion, has received a national award for
his outstanding service to the Institute
of Radio Engineers’ Professional Group
on Broadcasting and Television Re-
ceivers.

The plaque was presented for Dr.
Dean’s efforts in the publication of the
Professional Group’s quarterly, “Trans-
actions.”

Dr. Dean is the historian of the
IRE’s Long Island Section, secretary of
the EIA’s Committee on Color Motion
Picture Film for Color TV, vice-chair-
man of the American Institute of Elec-
trical Engineers’ Communications Di-
vision Commmittee, chairman of the
Television Allocations Study Organiza-

ELECTRONICS WORLD
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BLACK BEAUTY

CAPACITORS

BEAT HEAT AND HUMIDITY

New DIFILM Black Beauty Capacitors lead the way in
tubulars! The operating temperature range of these
new capacitors goes up to 105 C (221 F) without volt-
age derating. Capacitance tolerance is held to +10%.*

e The new dual dielectric used in DIFILM Capac-
itors combines the proven long life of paper capacitors
with the effective moisture resistance of polyester
plastic film capacitors . . . to give you performance
that can’t be beat.

¢ Here’s the kind of performance you can expect from
DIFILM: very high insulation resistance, low power
factor, moderate capacitance change with temperature,

The major capacitor improvements come from

B -

SPRAGUE RESEARCH IS CONSTANTLYA PRbDUCIﬁG NEW AND BETTER CAPACITORS FOR‘YU

August, 1959

excellent retrace under temperature cycling, and supe-
rior long-term stability . .. a// at regular prices!

o This high performance is fully protected by HCX®,
an exclusive Sprague hydrocarbon material which
impregnates the windings, filling all voids and pin-
holes before it polymerizes. The result is a solid rock-
hard capacitor section. These capacitors are further
protected by an outer molding of humidity-resistant,
non-flammable phenolic.

For complete technical information on DIFILM Black
Beauty Capacitors, write for Bulletin M-759 to Sprague
Products Company, 51 Marshall St., North Adams, Mass.

*From .001 sxF up

SPRAGUE

world’s largest cabacitor manufacturer

21
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RESIDENT SCHOOL COURSES

In_dustry needs‘_EIecIronic Technicians!

i n
.
1

RCA INSTITUTES, DEPT. EWR-89
350 W, Fourth St., N.Y. 14, N.Y,

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

N AME
please print
ADDRESS. . ..o i
CITY o ZONE . STATE oivineenn
For Home Study Courses see ad on opposite page
22

tion’s Panel 6. and a member of the Radio Receivers Com-

mittee of the IRE. In addition to holding degrees from

Harvard. Columbia. and .Johns Hopkins Universities, Dr.

Dean has been a licensed engineer for the past 25 years.

He is a Fellow of the AIEE and the Radio Ciub of America,

Senior Member of the IRE. and a member of the SMPTE.
a * £

D. R. HULL has been re-elected president of the Electronic
Industries Association for a second year. Serving with
Mr. Hull will be all five of last year's vice-presidents; Leslie
F. Muter, the treasurer;: and James D. Secrest, executive
vice-president. Six new directors, two new division chair-
men, and one department head were elected. All other di-
rectors and division chairmen were re-elected.

Dr. W. R. G. Baker was elected to a new position ol direc-
tor emeritus of the Engineering Department. The resigna-
tion of General Counsel William L. Reynolds was accepted.
He will become the general attorney for Litton Industries,
Inc. of Beverly Hills. Calif.

£ * &
BURT C. PORTER of Burt Porter, Inc. was re-elected presi-
dent of the Electronie Representatives Association (ERA)
at a recent m-eliny of the association’s national board of
governors. John O. Olsen of Cleveland was again named
chairman of the hoard.

Named as regional vice-presidents were: Wally Shulan,
Jersey City, N. J., eastern district; Charles Hoemig. Fort
Wayne, Ind,, central district; Allen I. Williams, Jr., Denver,
Colo.. western district. E. Edward Stemm and Harry Halin-
ton. both of Chicago, were re-elected to the posts of secre-
tary and treasurer, respectively.

g * £
HAROLD S. GENEEN has been named to succced EDMOND H.
LEAVEY as president and chief cxecutive officer of Imfer-
national Telephone and Telegraph Corporation. He resigned
as executive vice-president of Ruaytheon to assume the hew
post . . . DR. WILLIAM M. WEBSTER has heen appointed
Administrative Engineer on the staff of the vice-president
of RCA Luborutories. He will handle speecial assignments
relating to various aspects of the over-all RCA research
program SIDNEY NORINSKY is the new advertising
manager of Electronic Measirements Co., Inc., Eatontown,
N. J. electronic equipment manufacturer . . . F. R. MACK-
LIN is the new sales and advertising manager of Communi-
cations Company of Coral Gables, Fla. He has heen with
the firm since 1951 . . . SAMUEL W. STEWART has assumed
the post of director of engineering for the Gubriel Elec-
tronics Divigion. He was formerly associated with Sperry
Gyroscope Co. . . . LOUIS R. WANNER has been named to
the newly created post of chief engineer of the parts divi-
sion of Sylvania Electric Products Inc. He will make his
headquarters at the firm’s plant in Warren, Pa.

kS #® ®
UNIVERSITY LOUDSPEAKERS, INC. of White Plains, N. Y. has
been purchased hy LING ELECTRONICS, INC. of Los Angeles.
The speaker firm will hecome a wholly owned subsidiary of
the L. A. company. No changes in operation or personnel
are contemplated . . . The assets and business of SOREN-
SEN AND €O, INC. have heen purchased hy RAYTHEON
COMPANY . . . POTTER & BRUMFIELD, INC., a subsidiary of
AMERICAN MACHINE & FOUNDRY COMPANY, has hecome a
division of AMF. The new division, which has plants in three
cities, is one of the country’'s largest suppliers of electro-
magnetic relays . . . P. R. MALLORY & CO., INC. and AR-
BAME S. A, of Brazil have agreed to set up a new capacitor
manutacturing firm in Sao Paulo. The new company will be
known as ARBAME-MALLORY S. A, . . . GENERAL INSTRU-
MENT CORPORATION has acquired HARRIS TRANSDUCER
CORPORATION of Woodbury, Conn. The Connecticut firm
will operate as a subsidiary under its present management.

#*= *® &

RAYTHEON COMPANY'S Distributor Products Division has
bhegun construction on a new headquarters building in West-
wood, Mass. The modern brick structure will cover 60,000
square feet on a five-acre site in the Westwood Industrial
Park. 10 miles south of downtown Boston . . . HAZELTINE
CORPORATION of L.ittle Neck, New York has announced the
establishment of a new 50,000 square-foot engineering lab-

ELECTRONICS WORLD
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LET RCA TRAIN YOU
, IN ELECTRONICS

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

ELECTRONICS FOR AUTOMATION

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

Efectronic Fundamentals fEIectronics
or

Automation

Television
Servicing

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

RCA INSTITUTES, INC. Home study School. Dept. EW-83

A Service of Radio Corporatian of America

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

Send for our

64 page Home
Without obligation, send me the FREE catalog of Home Study Courses. No
stlldy catalog salesman will call.
FREE! IName! man o dik o b b Fawa W b = I;!.e'(:.s'e.pri;'\‘l ................................
— AAATEES 1 crm e = omnshems S e Fe B RN oo el 8 e B prpraied® bie 88k Bdiiald a5 & 5 6w oawediia
Cily 2 Loamons ot bty e ® o £ 4 w6 Bin§ 4 =5 Ione...... ([ ([ Rp————————

FOR RESIDENT SCHOOL
COURSES SEE AD
ON OPPOSITE PAGE

, odditionol cost. No postoge, no customs, no deloy. Send coupon to:

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

To sove time, pasfe coupon on posicard.

|
]
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saa With RCA
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e “Premium” and

/. . “Special Red” Tubes

| Recommended for industrial elec-
tronic equipment where stand-

now used. Specially designed,
manufactured, and tested to
give long and dependable per-
formance. Available at all RCA
Industrial Tube Distributors.

Handy data book RIT-104-A includes tube chorocteristics ﬁ'ﬁ
to help you select the correct RCA “*Premivm® ond “Speciol it i
Red” Tubes for your critical industrial opplications. Free, :1’.";.
from your RCA Indusiriol Tube Distributor or write to RCA, r,’%tﬁl.q_
E:

Commerciol Engineering, Section H.41.Z, Horrison, N, J, &

RADIO CORPORATION OF AMERICA

® Electron Tube Division Harrison, N. J.

For the name of your nearest RCA Industrial Tube Distributor,
call Western Union by ‘phone number and ask for me, Operator 25,

www americanradiohistorv com

l

oratory at Green Lawn, T.ong Island,
with operations scheduled to begin in
late summer. A special sonar test fa-
cility is being constructed at the lah-
oratory to facilitate the firm's work
on electronic anti-submarine warfare
equipment. The new lab will adjoin one
of the company’s manufacturing plants
on an 18-acre site.
*® * &*

RAYTHEON COMPANY will be the new
name of the electronics firm formerly
known as Raytheon Manufacturing
Compuny. This change, voted by stock-
holders at the annual meeting, became
effective in May.

The firm, formerly known as the
American Appliance Company, was
formed in 1922. The Raytheon name
(which means “Ray of the Gods” in
Greek) was adopted in 1925,

* *® *®

ELECTRONIC INDUSTRY SHOW CORPO-
RATION has desighated eight new direc-
tors to represent their sponsoring trade
associations on the board. They are:
Hugh Moore, Lerco Electronics, Inc.,
representing Western Electronic Man-
ufacturers Association (WEMA);
Robert E. Svoboda, Amphenol-Borg
Eiectronics Corp., Association of Elec-
tronic Parts and Equipment Manufac-
turers, Inc. (EP & EM); Robert Fer-
ree, International Resistance Compuny,
Producers of Associated Components
for Electronics (PACE); Norm Trip-
lett, The Triplett Electrical Instru-
ment Co., Electronic Industries Asso-
ciation (EIA):; and Sam Poncher,
Newark Electric Co.; Joseph S. Forti,
Electronic Wholesulers, Inc.; William
Green, Electronics Center, Inc.;, and
C. T. Kierulff, Kierulff Electronics,
Imic., all representing National Elec-
tronic Distributors Association
(NEDA),
L L
MILTON R. SCHULTE and LOUIS RIEBEN
have been elected president and chair-
man of the board of directors, respec-
tively. of Tung-Sol Electric Inc. . . .
TOM SURBER is now assistant sales
manager of the distributer division of
Howdard W, Sams & Co,, Inc, . . . DA-
VID ALAN SAFER has been named direc-
tor of information services of the CBS
Laboratories, a division of Columbia
Broadcasting System, Inc. . . . The ap-
pointment of RUSSELL E. CONLEY as
manager, publications advertising and
promotion, has been announced by
the Radio Corporation of Americu . . .
JAMES R. BOSTWICK has been named to
the newly created post of assistant to
the vice-president of Heath Company.
* *

FREDERICK R. LACK, retired vice-presi-
dent of Western Electric Company, has
received the electronic industry’s 1959
Medal of Honor. It was presented at
the 35th national convention of the
Electronic Industries Association.

Mr. Lack was responsible for for-
mulating the groundwork which later
established the EIA’s military products
division. He was a director and vice-
president of the division from its in-
ception until his retirement. —30
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BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD

HOME TRAINING!

BETTER... Training chat is proved and tested
in Resident School shops and
laboratories. by a School that s
the OLDEST and LARGEST of
its kind in the world.
MORE COMPLETE... You learn ALL PHASES of
Felevision-Radio-Elcctronics.
LOWER COST... Ocher schools make several courses
out of the marterial in our ONE
..... ind you
pay more for less training than
vou get in oy course at ONE

TUITION!

TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAi{ BE YOURS!

MAKE MORE MONEY
= TELEVISION

RADIO-ELECTRONICS

You get all information
by mail...You make
your own decision. .. at

home! NO SALESMAN

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.

WiILL CALL

NATIONAL SCHOOLS SHOP-METHOD MOME
TRAINING, with newly added lessons
and cquipment. trains you in your
spare time at home, for these unbim-
ited opporcunities, including many
technical jobs leading 1o supervisory
positions.

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

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

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. Mere you work with latest
Electronic equipment - - professionally instailed
. . finest, most complete facilities offered by
any school. Expert, friendly instructors. Personal
attention. Graduate Employment Service. Help
in finding home near school - - and part time
job while you learn. Check box in coupon for
fuil information.
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NATIGHAL SCHOOLS 1

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

SEND FOR INFORMATION TODAY . . . 1t can
mean the difference between SUCCESS
and failure for vou! Send for vour
FREE BOOK "Your Future in
Television-Radio-Electronics’ and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn't cos: you anything
o invesugate !

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for
G| Training

I
I

Ty

Wi #

ADDRESS
CITY.

WORLD-WIDE TRAINING SINCE 1905

NATIONALSCHOOLS(’

, NAME

YOU GET...

o 19 Big Kits—YOURS TO KEEP!

o Friendly. Insiruction and Guidance
e Job Placement Service

e Unlimited Consultation

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

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

. Electronics for Guided Missiles

. Sound Recording and Hi-Fidelity
. FCC License

. Automation and Computers
Radar & Micro-Waves
Broadcasting and
Communications

BRI AW

MAIL NOW TO

NATIONAL SCHOOLS, Dept RH-8%
, 4000 §. F|GU‘ROA ST. LOS ANGELES 37, CALIF.
Ry

I lesson. No salesman will call,

AGE

!
i
i
ish free TV-Radio "Opportunity” Book and sample  J
i
!

Los Angeles 37, Calif.

www americanradiohistorv com

Check if interested ONLY in Resident School training at Los Argeles F
YVETERANS. Give date of Discharge
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Waiching oscilloscope, Bill Wilkerson
tests SAGE computer circuitry.

Adjusting SAGE
computer operating console.

Bilt Wilkerson instructs Field Engineers
on new computer progrom,

ELECTRONICS WORLD
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How far can you go

in electronics...
without a degree?

Three years ago, young Air Force veteran William H. Wil-
kerson sef out to find a career in electronics, but he had no
industrial experience and noengineering degree.Today,
he has a solid electronics education, he is supervising
the maintenance of a highly advanced electronic com-
puter, and his future is bright. Here's how it happened...

SOUGHT ELECTRONICS CAREER

“I was anxious to go to college when I left the service in
1956, recalls Bill Wilkerson. *“The Air Force had given
me some fine training in electronics, enough to arouse
my interest and make me want to learn a lot more. An
engineering education seemed to be the answer, but
family responsibilities made college impossible.

1 gtill wanted to work in electronics, however, so I started
looking into technician jobs. Most big companies offered
me ho more than a seat at a test bench eight hours a day
—dull, routine work that provided little or no oppor-
tunity to learn and grow. All the interesting assignments,
it seemed, called for a college degree. Then I had an
interview with IBM and found just what I was looking
for in the SAGE Field Engineering Program.”

WHAT IS SAGE?

SAGE is a vital part of our country’s air defense. To
help guard against surprise aerial attacks, SAGE parti-
tions America into several defense sectors. At the heart
of each sector is one of the fastest and most reliable
electronic computers in the world. This computer receives
radar data from many points, checks this against known
air traffic in its sector, and makes it possible for Air Force
operators manning the computer to identify immediately
all flying objects as friendly or hostile. If need be, the com-
puter can also guide a BOMARC missiletoanenemy target.

THOROUGH COMPUTER TRAINING

On joining IBM, Bill Wilkerson was given 20 weeks’
computer training as a Field Engineer. He learned how to
maintain the various electronic units used in a SAGE
computing system, how the SAGE computer itself helps
diagnose and locate problem areas, and how to make fast,
precise repairs without interfering with computer opera-
tion. It was an excellent education—Dboth in the theoret-
jcal and practical aspects of electronics,” he says.
“Furthermore, you have plenty of opportunities to keep
up with new developments in this fast-changing field.
After assignment to a SAGE site, for example, you may
take courses—during regular working hours—on such
subjects as improved output methods or new magnetic

August, 1959

‘memory’ devices. You may also be selected for addi-
tional training to learn the total functioning of a large-
scale electronic data processing system.”

ASSIGNMENTS ROTATED

Bill Wilkerson is now a Field Engineering Group Super-
visor at a SAGE site. “I help my Group Manager keep
the computer in top working condition,” he explains.
““Together, we provide technical supervision to the Field
Engineers in our group and schedule daily maintenance
checks to spot computer problems before they develop
into breakdowns. An important part of my job is to make
up daily assignment sheets, carefully rotating responsibil-
ities 80 that each Field Engineer moves from one com-
puter unit to another. This ‘cross-training’ gives each
man a chance to become familiar with all the parts of a
large-scale computing system and helps him add to his
general electronics knowledge.”

RAPID ADVANCEMENT

“When I was first interviewed, I was told that IBM
promotes from within,” Bill Wilkerson says. *‘I’ve found
this to be true. In the SAGE computer program, you
begin as a Units Field Engineer. Then, depending on your
abilities, you can advance rapidly to Systems Field
Engineer, Group Supervisor, Group Manager, and on up
the line. Every employee receives frequent career coun-
seling to review his progress and to chart his future. In
this Company, there are plenty of opportunities for the
man who wants to grow and is willing to apply himself.”

Bill Wilkerson cites his own career as an example. Since
joining IBM three years ago, he’s had several promo-
tions, culminating in his present supervisory post. “It’s
a wide-open field,” he says.

A BRIGHT FUTURE

Although other areas for promotion are open to him, Bill
Wilkerson would like to stay in technical management
because, as he says, “Frankly, I hardly believed back in
’56 that a man like myself without a college education
could go so far so fast, have still higher goals—and find
such solid help in reaching them.”

* * * *

If you have 2 minimum of 3 years’ technical schooling—
or equivalent experience—you may be eligible for 20
weeks’ training as a computer Units Field Engineer.While
training, you receive full pay plus living allowance.

IBM is the leader in a field that offers unlimited horizons.
And, as you may already know, at IBM you receive com-
pany-paid benefits that set standards for industry today.

WRITE TODAY TO: Mr. N. H. Heyer, Dept. 650H
Federal Systems Division
IBM Corporation
Kingston, N. Y.

You'll receive a prompt reply. Personal interviews ar-
ranged in all areas of the United States.

®

INTERNATIONAL BUSINESS MACHINES CORPORATION
27
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Latest Information

on the Electronic Industry

By ELECTRONICS WORLD'S L |
WASHINGTON EDITOR

MORE ELECTRONIC INVENTIONS WANTED BY ARMED FORCES—An urgent plea for a host of
electronic developments, vital to the military, has been made by the National In-
ventors Council. The Council, composed of distinguished civilian scientists and engi-—
neers, and heads of research of the Army, Navy, and Air Force, since 1940 capitaliz—
ing on the brainpower of the American public to solve military technical problems,
says the Armed Forces now need new techniques in solid-state crystal production, also
new types of antennas and components. They want someone to develop a method that
will grow germanium and silicon single crystals in ribbons or rods with uniform
physical and electrical characteristics to sizes suitable for direct fabrication into
diodes, transistors, solar cells, etc. The new approach should permit direct utiliza-—
tion of the semiconductors for device fabrication, thus eliminating the conventional
wasteful and expensive slicing, lapping, and polishing operations. Also needed is a
new method of electronically (not with frequency change) scanning an antenna, and
new types of low-1loss, high-power ferrites for use as microwave prhase shifters.

BREAKTHROUGH IN MOLECULAR ELECTRONICS REVEALED BY AIR FORCE—An answer, in part,
to one of the key problems noted by the Inventors Council——germanium growing—has
been announced by the Air Research and Development Command. Two Westinghouse phys-—
icists, the statement disclosed, have developed a revolutionary method of growing
germanium crystals in thin, uniform flat ribbons, which could lead to the design
of outer-space electronic equipment 1000 times smaller and lighter than anything
now in existence. Describing the advancement, Colonel C. H. Lewis, Director of ARDC
Electronics Directorate, said that the new concept could take the average pocket-
sized transistor radio circuitry, excluding the power supply and speaker, down to the
size of the head of a match. The breakthrough earned Westinghouse a $2-million devel—
opment contract in the field of molecular electronics. See page 47 for photo.

ELECTRONIC COMPUTERS TO CONTROL NAVAL ORDNANCE SUPPLIES——Electronics will here—
after control the flow of Naval Ordnance supplies to depots and the fleet. In one
area, Mechanicsburg, Pa., a large-scale processing system, heart of which is a Bur—
roughs 220 computer, has begun to provide information on technical records, general
inventory control, and shipboard allowance 1lists, as well as missile inventory, pro-
visioning, and price changes. Elsewhere, the Navy has contracted with Remington Rand
for the production of $ll-million worth of advanced transistorized shipboard comput-
ing systems. Equipment will feature a memory section with a capacity of 983,040
binary digits. And to keep track of its missiles and ammunition throughout the world,
the Navy will use still another electronic computing method, devised by the Bureau
of Ordnance—an all-transistor, high-speed data-processing system developed by RCA.
As the initial step in a five-phase logistics program, the system is expected to
provide high-speed inventory control of missiles, mines, torpedoes, bombs, and
bullets from the production line until they are expended.

THIRD-DIMENSION-—ALTITUDE INFORMATION--TO BE ADDED TO RADAR——A radar system
that will automatically add altitude——the third dimension—to the present two-dimen—
sions——distance and bearing—and thus provide accurate height information on aircraft
up to a range of 50 nautical miles, is now being developed, according to the Federal
Aviation Agency. The system, known as Air Height Surveillance Radar (AHSR-1), will
use a three-sided antenna, 500-feet high, with each of the three sides 60-feet wide.

ULTRASCNIC MICROSCOPE THAT "SEES" SOUND DEVELOPED--An ultrasonic-absorption
microscope using sound to see minute structures in living cells and tissues has been
developed by Drs. Floyd Dunn and William Fry of the University of Illinois. The
device features a vibrating quartz crystal to generate high-frequency sound waves, a
coupling liquid that transmits waves through and around material under examination,
and, to detect absorption of sound through the specimen, a thermo-electric probe is
used. The ingenious tool is expected to provide information that light and electron
microscopes cannot deliver since sound waves interact in a different manner with
tissues than either electrons or light waves.

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

2 BIG, COMPLETE KITS
of PARTS & EQUIPMENT

To help you learn fast the ractical side
of Radic-Television, we
vend you expertly engi-
neered training kits to
tent and assemble for
interesting.

vajuable

ashop-hench

practice!

@ The new Sprayberry
Training Television Re-
ceiver, built ond tested
in 5 sections.

e Now offered . . . this fine
modern oscilloscope.

e You buiid this powerful
two-band superhetero-
dyne radio receiver.

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

meter test
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x « « « 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 inoney held you
back. Now—just $6 enroils you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple! We believe Radio-Television mus! 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 casier terms than ever before. This is yom'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 he 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...no salesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sprayberry Plan, you learn ent irely
at home inspare 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-Tetevision needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious mnan can
afford. -Just $6 starts vou! Mail coupon today...let the facis
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 A,

Mail This Coupon Now —No Salesman Wilf Call

) Sprayberry Academy of Radio-Television
L Dept, 25.A, 1512 W. Jarvis Ave., Chicazo 26, 111,
F Please rush all information on your ALL-NEW Radio-Tele-
vision Training Plan. I understand this does not obligate ine

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

L—:_——_-—‘_ -

NAME ... Age..........

ADDRESS ..ot s e e

CITY. veern ZONE L .STATE ...
- D e e S s kD S SN S— - a— —
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Next month in ELECTRONICS WORLD:

30

-Huw much

o you know about the

new class D citizens hand?

» Just what is the purpose of the new Class D Citizens Band service? » Can you use
it for business or commercial purposes? » What are the license requirements? s Can
you operate at a fixed location? = Is it possible to change your frequency? » Can

you call unknown stations at random?

These and many other questions about the new Citizens Band are fired at the
Federal Communications Commission next month in ELEcTRONICS WORLD — and
you'll find all the answers right at your finger tips.

This important question and answer session with the FCC is typical of the authori-
tative and informative articles that await you in September’s big ELECTRONICS
WorLb. You’ll also be interested in such pertinent articles as:

CAREER OPPORTUNITIES iN ELECTRONICS

Industry-wide survey of openings for non-graduate engineers and
technicians—rundown on positions available, salaries, tips on affili-
ated fields, training needed...all you need to know about finding a
spot for yourself in this ever-changing field.

MORE EFFICIENT HAM OPERATION
WITH THE SINGLE SIDEBAND
First of an authoritative two-part series on the Single Sideband for

the Ham—you'll find a complete rundown on basic principles—its
advantages and how to suppress the carrier signal.

BUILDING A COMPACT TWO-TUBE STEREO AMPLIFIER

Construction details on a stereo amplifier that uses only two tubes
and requires no power transformer...designed around CBS' new
50FY8 audio tube.

DESIGNING YOUR OWN SPEAKER ENCLOSURES
WITH BASS-REFLEX CHARTS

Here’s complete data—in a fold-out, two color chart—for the audio-
phile who wants to design speaker enclosures suitable for speakers
from 5” to 18" in diameter. Complete explanatory material—plus
information on actual construction material and acoustical lining.

Next month’s ELECTRONICS WORLD is typical
of the coverage you’'ll enjoy month after
month in the world’s most authoritative elec-
tronics magazine. Be sure of getting your
copy—every month—by subscribing now. The
newsstand price of ELECTRONICS WORLD is
now 50¢ and subscription rates will be in-
creased soon. So act now to take advantage
of the present low rates. Subscribe today!

CURRENT SUBSCRIPTION
eectroNics = RATES
e
$4 ONE YEAR
$7 TWO YEARS
$10 THREE YEARS

ELECTRONICS WORLD

434 S, Wabash Ave., Chicago, Il
ELECTRONICS WORLD
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The electronies industry is now fifth
in volume among American industries.
Last year total sales and services ex-
cecded $13 billion—up about tenfold
in a decade. Growing electronics appli-
catiens in automation, instrumenta-
tion, industrial electronics, aeronauti-
cal electronics, guided missiles, servo-
mechanisms, computers, astronautics
and telemetering point te equally
rapid future growth.

But the entire field of medern elec-
tronics is changing. Industry growth
does not always mean individual sal-
ary growth, Companies actively seek-
ing men with modern technological
knowledge are simultaneously firing
mediocre men.

CRET students (more than 17,000
are currently enrolled) keep pace with
the electronics industry and are eager-
ly sought by employers who offer
solid opportunities for rapid advance-
ment.

Paul 8. Lewis, Jr., a research assist
ant in an AEC-sponsored nuclear phys-
ics research program—and a CREI
student — writes, “Like most large-
scale physics projects, this machine
(a proton accelerator) is largely elec-

tronic. The need for electronics tech-
nicians on basic scientific research
projects will no doubt continue to

grow.

Residence School in Washington, D. C.

Charles E, Lawson, another CREI
student, brings out another point:
“The fact that T am enrolled with
CREI was met with enthusiasm on the
part of my employer, Wright Airborne
Electronics. A former student of
CREI is now chief engineer for the
company.”

CRET home study can modernize
your electronics education and keep it
up to date. If you have had basic
electronics training with practical
experience in electronics, and a high
school education, you can probably
qualify for CREI education—applied
electronic engineering technology.
RESIDENCE SCHOOL

For those who can attend classes,
CREI operates residence programs in
Washington, D. C. Day and evening

17,872 people can study advanced
electronic engineering technology
V|a CREI. Growth of the electronics industry

is not automatic assurance of your own prosperity. You
need advanced, modern electronics education to advarnce
yourself. 17,872 people know this—and are

taking appropriate action. Can you?

classes start at regular intervals.
Qualified graduates earn AAS degree.
Electronics experience not required
for admission.

LATEST CREl COURSE: Automation and
Industrial Electronics Engineering
Technology. Complete course, cover-
ing all electronic phases of automa-
tion. Special emphasis on theory,
functioning and applications of servo-
mechanisms, computers, machine con-
trol, instrumentation, data processing,
and telemetry,

FREE BOOK “Insurance For Your Future
in the New World of Electronics,”
recently revised to include new devel-
opments in the electronics of auto-
mation and missiles, is available upon
request, It offers a look ahead at
high_level employment opportunities
in electrenics. and presents detailed
outlines of CRET courses. Please pro-
vide data requested on coupon. CREI
education available
to veterans under
GI bill.

Capitel Radio
Engincering Insti-
tute, Dept. 118 F1,
3224 16th St., N.W.
Washington 10,D.C.

TAKE A MINUTE TO MAIL THIS COUPON FOR FREE BOOKLET!

CAPITOL RADIO ENGINEERING INSTITUTE

ECPD Accredited Technical Institute Curricula * Founded 1927

Dept. 118F1, 3224 Sixteenth St., N.W,, Washington 10, D. C,

Pleose send me your course ovtline and FREE illustrated Booklet “‘Insuronce for Your
Future in the New World of Electronics’
home study courses in Practical Electronic Engineering Technology.

CHECK FIELD OF GREATEST INTEREST

[J Radar, Servo and Computer
Engineering Technology

[0 Electronic Engineering Technology

O Broodcost (AM, FM, TV)
Engineering Tethnology

Nome

. describing opportunities and CREI

o
[0 Television Engineering Technology
[] Aeronoutical Electronic
Engineering Technology
[J Avtomation and Industriol
Electronics Engineering Technology

Street.

City...

Check: [J] Home Study [ Residence School [] Korcan Veteron
Use Morgin Below If You Need More Spoce
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To obtain fost, immediate service ond to
avoid delay, it is necessary that the follew-
ing information be filled in:

Employed By. ...

Type of Present Work..

Educotion:
Yrs. High School.

Other.

Electronics Experience.
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New
Developments
from

Matched Pairs for Higher Fidelity

Typieal of premium-performance CBS
receiving tubes are these audio output
tubes. Their critical audio character-
isties are matched to help minimize
harmonie distortion in push-pull am-
plifiers. The 6BQ5, 6V6GT, 5881 and
6550 matched pairs reduce distortion
even below that attainable by controls
for balancing plate currents.

.cbbuuﬂif.UE
”M“,,anﬂ 58
-4

e Aumett Steeed Cartr-dge

Professional 55 Stereo Cartridge

This is the professional’s version of the
popular Columbia CD. Designed for
transcription turntables, it uses a
.5-mil diamond stylus, and features
superior linearity . . . separation , . .

needle-point impedance . . . low mass
... freedom from hum and distortion
.-.output level...ruggedness. Includes
4 plug-in equalizing networks. Another
fine Columbiz audie component.

D

Silver Vision

PALOMAR

Premium or Budget TV Tubes

A CBS original! Sell yvour customer
whieheverhe wants: premium-perform-
ance CIS Silver Vision or budget-
priced CBS I'alomar. Either is easy to
sell because of top brand prestige.
Either stays sold because of top per-
formance in its field. Recommend
these dependable national-brand CBS
picture tubes with confidence.

Ultrahigh-resolution C-R Tubes

New UHR tubes offer still another
addition to CBS industrial tubes . . .
most inclusive line in the industry.
They can eompress into 1/20 square
inch all detail on the face of a 21-inch
picture tube, They make praetical
many advaneed mnilitary and indus-
trial applications requiring resolution
beyond the capabilities of the unaided
human eye.

LY-Shlik
-

-

® LT-5185

New Semiconductor Lines

Drawing on its experience in NPN
switching transistors and PNI’ power
transistors, CBS Electronics now adds
a4 comprehensive group of NPN power
transistors for use in complementary
cireuits, Its line of NPN switching
transistors has been more than doubled
to meet increasing demands by com-
puter manufacturers.

TEOHNIDIAN S
nANOROOH

Revised Transistor Course
and Technician’s Handbook

Expanded CBS Transistor Home-
Study Course (still only $25.00) makes
it easy to learn about transistors by
making practical transistor devices
from readily available parts. Opens up
advancement opportunities. 1959
Technician’s Handboolk, designed for
the technician, is eompact, handy,
modern. Its 350 pages include re-
ceiving, picture, special tubes and
semiconductors . . . only $1.85. See
both at your distributor’s.

WATCH FOR MORE reliable products

through Advanced-Engineering

CBS ELECTRONICS, Danvers, Massachusetts
Electronic manufacturing division of
Columbia Broadcasting System, Inc.

32
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STEREO

AND

MONAURAL

the

experts
say.

In HI-Fl

the best buys are

World-famous
EICO advantages

guarantee your complete satisfaction:

‘Beginner-Tested,"

IN STOCK

Advanced engineering s Finest quality components
easy step-by-step instructions
IFETIME service & calibration guarantee

Compare, then take home any EICO

equipment—right “off the shelf”"—from 1900 neighbor-

hood EICO dealers.

Monaural Integrated Amplifiers:
, 30, 20, and 12-Watt

(use 2 for Stereg)

Monaural Power Amplifiers:
60, 50, 35. 30, 22 and 14-Watt
(use 2 for Stereo)
Sterec Power Amplifier HF86

]

Bookshelf
Speaker System
HFS1

Monaunal Preamplifiers:
HFE5A
(stack 2 for Steres}

FM Tuner HFT90
AM Tuner HFT94

Omni.directional
Speaker System HFS2

36" H x 15Va" W x 1112 D

Over 1 MILLION EICO instruments in use throughout the world.

August, 1959
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NEW STEREOPHONIC EQUIPMENT

NEW AF-4 Complete Sterec Dual Amplifier (not illus.) provides
tlean 4W per channel or 8W output. Usual solid EICO construc-
tion & trouble-free design. Inputs for ceramic/crystat stereo pich-
ups. AM-FM stereo. FM-Multi sterec: 6-positlon stereo/maono
mode Selector: clutch-concentric level & tene controls. 27db
of feedback around each power amplifier reduces distortion to

0.3% at normal histening levels with hi-efficiency speakers
(Norelco AD4877M or equivalent recommended) Kit $38.95.
Wired. $64.95.

HF85: Stereo Dual Preamplifier is a complete stereo control sys-

tem in “low silhouette’ design adaptable to any type of instal-
lation. Selects preampl fies. controls any stereo source tape,
dis roadcasts. Superb variable crossover, feedback tone con-

trols driven by feedback amplifier pairs in each thannel. Distor-
tion borders on unmeasurable even at high output levels, Sep-
arate lo-level inputl in each channel for mag. phono tape nhead,
mike. Separale hi-level inputs for AM & FM tuners & FM Mulhplex
One each auxiliary A & B input in each channel Independent
level. bass & treble controls in each channel may be operated
together with built-in clutch. Swiiched-in loudness compensator.
Function Selector permits hearing each stereo channel individu-
ally. and reversing them: also use of unit for stereo or mono-
phonic play. Full-wave rectifier tube power supply. 5-12aX7/
ECC83. 1-6X3. Works with any high-qualily stereo power amplifier
such as EICO HFB6. or any 2 high quality mono power amplifiers

such as EICO HF14. HF22, HF30. HF35. HF50. HF60. “Extreme
fiexibility a bargain’ HI-FI REVIEW. Kit $39.95. Wired
$64.95. Includes vover

HFE6: Stereo Dual Power Amplifier for use with HiB5 above or
any good self-powered stereo preamp. Identical Williamson-type
push-pull ELB4 power amplifiers, conservatively rated at 14w,
may be operated in paraliel to deliver 28W for non-stereo use.

Either input can be made common for both amplifiers by Service
Selector switch. Voltage amplifier & split-load phase inverter
circuitry feature EICO-developed 12DW7 audio tube for signifi-
cantly better perfarmance. Kit $43.95. Wired $74.95.

HF81: Stereo Dual Amplitier-Preamplifier selects, amplifies &
controls any Sterea source tape. discs. broadcasts- & feeds
it thru self-contained dual 14w amplifiers ta a pair of speakers.
Manophonically: 28 watts for your Speakers; tomplete stereo
preamp. Ganged leve ntrols. separate focus (balance) control,
independent full-range bass & treble controls for each channel.
Identical WilliamSon-lype, push-pull ELBA power amplifiers, ex-
celient output tiansformers. ““Service Selector’ switch permits
reamp-contr ection to drive the internal power ampli-
while other preamp orml section is left lree to drive
your existing external amplifier. "Excellent’” SATURDAY REVIEW

HI-Ft MU AT HOME. "*Outstanding quality extremely ver-
satile” RADIO & TV NEWS LAB-TESTED. Kit $69.95. Wired
$109.95. Includ over

MONO PREAMPLIFIERS (stack 2 for STEREO)
HF-65: superb new design. Inputs for tape head. microphone,

-artridge & hi-level sources. IM distortion 0.04%
2V out. Attractive w silhouette’ design. HF65A Kit $29.95.
Wired $49.95. HF65 (with power supply) Kit $33.95. ‘Wired $49.95.
MONO POWER AMPLIFIERS (use 2 for STEREO)
HF60 (60W). HFS0 (50W). HF35 (35W!. HF3I0 (30W), HF22 (22w},

mag-phono

HF14 (14W): from Kit $23.50. Wired $41.50

MONO INTEGRATED AMPLIFIERS (use 2 for STEREOQ)
HF52 (50W), HF32 (30W) HF20 (20W), HF12 (12W): from Kit
$34.95. Wired $57.95.

SPEAKER SYSTEMS (use 2 for STEREO)
KFS$2: Natural bass 30-200 cps via slot-loaded 12-ft. split conlcal

bass horn. Middies & lower highs: front radiation from 8%2"
edge-damped cone tortionless spike-shaped super-tweeter
radiates omni-directionally. Flat 45-20,000 cps, useful 30-40,000
cps. 16 HWI 36 15647, 112 “Emmently musital’’
Hun HIGH FIDELITY. ~Fine for stereo’’ MODERN HI-FI. Com-
letely factory-built: Mahcgany Walnut, $139.95; Blonde,
$144.95.
HFS1: Bookshelf Speawer System, complele wilh factory-built
abinet. Jensen 8 woofer. matching Jensen compression-driver

exponential hern tweeter. Smooth clean bass: crisp extended

h ghs. 70-12,000 cps range. Capacity 25 w. 8 ohms. HWD 11" x
g Wiring time 15 min. Price S3995 LGS:1 Brass hp
Malchmg 147 Legs easily convert HFS-1 into attractive comso-

lette. All bracwets & nardware provided. $3.95.

FM TUNER HFT90: A superor stable tuner easy o assemble
no instruments needed. Prewired. prealigned, temperature-com-

pensated '‘front end” is drift-free, eliminates need for AFC. Pre-
wired extlusive precision eye-tronics traveling tuning indicator
contracts at exact center of FM channels. Prealigned IF coil

Sensitivity 6X that of other kit tuners: L.5uv for 20db quieting;
2.5uv for 30db guieting. full limiting from 25uv. If bandwidth
260Kkc at 6db points. frequency response 20-20,000 cps —ldb.
2 output jacks: cathode fGllower to amplifier, Multiplex output
for FM Multipiex Stereo adapter: thus prevents obsolescence.
low distortion. “'One of the best buys in high fidelity kits"
DIOCRAFT. Kit $39.95°. Wired $65.95. Cover $3.95

hi-ti’’ wide

NEW AM TUNER HFT94: Matches HFT90. Selects
20 ELT: Ske @ 3

3 db. or weak-station narrow (20

db) bandpass. Tuned RF stage for high selectivity & sensilivity;
precision eye-tropit® tuming. Built-in ferrite 10op. prealigned
RF & IF coiis. Sensitvity 3 uv @ 30% mod. for 1.0 V out, 20

db 5/N. very low noise & distortion, High-Q 10 ke whistle filter.
Kit $39.95. Wired $69.95. Prices incl. Cover & F.ET.

BEFORE YOU BUY, COMPARE:

You may examine the complete EICO line at any of
1900 neighborhood EICO distributors coast to coast.
Compare critically with equipment several times the
EICO cost — then you judge. You'll see why the ex-
perts recommend EICO, kit or wired, as your best buy.

EICO, 33-00 NORTHERN BLVD., L.1.C. 1, N. Y.
Fill out coupon on other side for FREE CATALOG
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Inc.

Copyright 1958 by Electronic Instr. Co.

Add 5% in the West.
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h . ' ~ PDNRET\:BTETRRAANDSI:)“::S
t e SPECS prove "’ T ] NEW! DYNAMIC ———- KIT $29.95

CONDUCTANCE e g e

UBE & TRANSISTOR il (ot 20e uenty
TESTER #666 prealigned RF, IF xfmrs; push.
KIT WIRED pull audio; 6”oval PM speaker

your BEST BUY is
®

SEE OUR OTHER ADVERTISEMENT ON PAGE 98

for COLOR & Monochrome TV servicing

FREE CATALOG

shows you HOW TO SAVE 50%

on 50 models of top quality
professional test equipment.

MAIL COUPON NOW!

NEW!

TV-FM SWEEP

GENERATOR &

' 2.7 MARKER #368

Paa?ur WIRED
e — 549" S]]

Futicely electronie sweep circuil (no mechanical
devices)  with accuraiely-biased inereductar for
excellent linearity. Exteemely flat RF output: new
AGC eireuit automatically adjusts osc. for max.
autput en cach band with min. ampl. variations.
Exceptlona]l tunfng acenracy: cdge-lit hairlines
climinate parallax. Swept Osc. Range 3-216 mc in
5 fund. hands. Variable Marker Range 2-75 mc iu
3 fund, bands: 60-225 mc on harmonic band. 4.5
mie Xtal Macker Ose.. xial supplied. Ext. Marker
provision. Sweep Width 0-3 me lowest max. devia-
tion to 0-30 mc highest max. dev. 2.way blanking.
Nurrow range phasing. Aticnuators: Marker Size,
RY Finc, RF Coarse (4-step decade). Cables: out-
put, ‘scope horiz., 'scopc vertical. Deep-ctched
satin aluminum panch; rugged grey wrinkle steel
cabiner.

NEW! RF

SIGNAL GENERATOR. - %5
=324 “

KIT wWRD | ®
$96% 3915 ¢ ¥ @

150 k¢ 10 135 me with ONE gencrator! Better
value than generators sclling at 2 or 3 times its
cost? Ideal for TF-RF alignment, signal tracing &
ftouble-shooting of TV. FM, AN sets; marker
gen.t 400 eps audio testing: lab. work. 6 fund.
ranges: 130-400 ke 400-1200 ke, 1.2-3.5 ine.
3511 me. 1037 we. 37145 rue: | harmanie
band 111-435 me. Freg. aceucate to #1.5%: 6:1
vermer funing & excellent spread at most impor-
it alignment {reqs. Eiched tuning dial, plexi-
glass windows, ecdge-lit hairlines. olpitts RTF osc.
directly platcomodulated by follower for
improved mod. Variable depth of int. mad. 0-30%,
by 400 cps Colpitts osc. Variable gain ext. anepli-
firr: only 3.0 v needed for 30% mod. Turret.
mounted coils slug-tuned for max. accuriacy. Fine
& Coane (3step) RFE attemuators. RF output
100,000 uv: AF sine wave output to 10 v. 50-ohm
output 7 wav jack-top hinding posts for AF in/
oul: o I connecior & shielded cable for RT out.
1ZAU7, 12AV7, scleninm rectifier; sinfr-operated.
Deep-etched satin aluminum panel: vugged grey
wrinkle steel cabinet.

TURN PAGE

69" ‘109"
COMPLETE with steel cover and handle.

SPEED, unexcelled iccuracy & thoronghness.
Tests all recviving tahes (and pictiie tubes with
wapter). Composite indication ol Gm, Gp & peak
cmission, s us ~cf of any 1 of 4 combina

Honps of late veliages, 3 scieen voliages, 3 ranges
of contimiously variable grid voliage (with $%

deeuriate pot), New sevies-siring valtages: lor 600,
H i pvpes. Sensitive 2000 ua meter. 5
ranges weter sensitivity (170 shunts & 5% pot).
10 ST\ -position lever switehes: freepeint connee-
tion of cach tube pin. 10 punshhuttons: raprid insert
of auy tube element in leakage test circuit & speed:

sel. of individual sections of multi-section tubes in
merit ests, Direct-reading of inter-element leakage
in olims, New pear ven pollehart. Checks nop-n &
P-n-potransistors: separate meter reirdings of eol-
leetor leakage current & Beta using intevnal de
power supplv. Deep-eiched satin aluteinum panel;
rugged grey wiittkle steel cabinet. CRA Adapter $4.50

COLOR

and Monochrome
DCto SMCLAB& TV
5’ 0SCILLOSCOPE
#460
3 KIT WIRED
. 7y 579% 5129
o Features DC Amplifiers!

Flat from DC-4.5 me¢, usable to 10 me. VERT.
AMPE.: scns. 25 rms mv/in: input Z 3 megs;
direct-coupled & push-pull thewout; K-follower
coupling bhet. stages; i-step {reg-compensated
attenuator bp to 1000:1. SWEEP : perfecily linear
Lo eps-100 ke (ext. cap. for range to 1 ¢ps): pre-
set. TV V & U positiens: anto. syne. ampl, & lim,
PLUS: direct or cap. coupling; bal. or unbal,
inputs; edge-lit engiaved lucite screen: dimmet;
filter; besel fits std photo equipt. High intensity
trace CRU. (Lt nsec rise time. Push-pull hor.
ampl., flat 1o 100 ke, sens. 0.6 rmz mv/in. Ruilt-in
roli. cilib. Z-axis mod. Sawtooth & 60 cps outputs.
Astig. control, Retrace blanking. Phasing control,
3" PUSH-PULL oscilloscope =425: Kit $44.95. Wired $79.95.
7* PUSH-PULL Oscltioscope =470: Kit $79.95, wired $129.50.

NEW! PEAK-to-PEAK
VIVM #232 & UNI-

PROBE (pat. pend.)
KIT WIRED
52995 54995

Holf-turn of probe tip selects
DC or AC-Ohms.

Uni-Probs — exclusive with
EICO — only 1 probe performs
all functions!

Latest circuitry, high sensitivity & precision, wide
tanges & versatility. Caliliration without remo ing
from eabinet. New balanced bridge circuit. High
7 input for negligible loading. 414" meter, can't
burn-outl €ircuit. 7 non.skip ranges on every
function. 1 functions: +DC Volts, =DC Volts, AC
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme
wide-range accuracy. Zero center. One zero-adj. for
all functions & ranges. 1% precision ceramic multi-
plier resistors. Measure direetly pcak-to.peak volt-
age of complex & sine waves: 0.4, 14, 42, 140, 420,
1400, 4200. DC/RMS sine volts: 0-1.5, 5, 15, 50,
150, 500, 1500 tup to 30,000 v with HVP probe &
250 mc with PRF probe). Ohms: 0.2 ohms to
1000 megs. 12AU7, 6ALS, selenium rectifier; xfme-
obcrated. Deep-etched satin aluminum panel,
rugged grey wrinkle steel cabinet.

Send for

NEW Pawer & 8ias
Supply for Transistorized
Eqpt, = 1020

’s Kit $19.95  Wired $27.95

NEW TUBE & CRT FIL.
Tester =612

Kit $3.95  Wired $5,95

Fast-checks radia/TV
tubes, pilet tamps, etc,

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

TUBE TESTER =625
KIT $34.95 Wired $49.95

» tests 600 mil series
string type tubes
¢ illuminated roll-chart

Pix Tube Test Adapter. ... .$4.50

Demodulator

6V & 12V BATTERY
ELIMINATOR

& CHARGER +~1050
KIT $29.95
WIRED $38.95

Extra-filtered for

transistor equipt.

#1060 KIT $38.95
WIRED $47.95

20,000 Ohms/Voalt
V-0-M =565
KIT $24.95 Wired $29.95

1000 Ghms/Voit
V-0-M =536

KIT $12.90
Wired $14.90

R-C BRIDGE & R-C-L
COMPARATOR ~9508
KIT $19.95
wired $29.95
+ Reads 0.50hms—500 megs,
10 mmfd—5000 mfd,
power factor

VI¥YM PROBES KiT Wired

Peak-to-Peak $4.95 $6.95

$3.75 $4.95

Voltage Probe-1 ... $6.95

High Voltage Probe-2 ....$4.95
SCOPE PROBES

- $3.75 $5.75

e 32,75 $3.95

Low Capacity ... %375 $5.75

33.00 Northern Bivd.,
LIiC 1. N Y R&

Show me HOW TO SAVE 50% on [ ] Test In-
struments [} Hi-Fi [J] Ham Gear. Send me

FREE Cotalog, name of neighborhood dealer.

FOR MORE FREE CATALOG Name. -—
EICO VALUES now Address. S, T
Cify_‘

Prites 5%, higher on West Coast.

L.1.C. 1, N.Y.
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ELECTRONICS IN OUTER SPACE

Part I The electronics payload in our satellites

and space probes and how this equipment keeps us

in touch with the satellite and with its discoveries.

By JORDAN McQUAY

N mankind’s continuing search and exploration of
the vast regions of the earth’s atmosphere and
. the_even greater regions of outer space, elec-
tronics has assumed significant stature — both as a
science and a technology. For only through elec-
tronics can we learn directly of the hitherto un-

" . ‘known mysteries of the surrounding universe — and

beyond.

Giant strides have been taken within the past two
years, with the successful launching of =satellites
that orbit the earth as well as long-range space
vehicles that probe the vastness beyond our atmos-
. phere. And with each successful launching, mankind
learns more and more about outer space.

This knowledge is obtained through multiple uses
of electronics — ranging from sensitive sensory de-
vices through elaborate electronic instrumentation,
and utilizing radio, television, and allied branches
of the science and technology of electronics.

An integral part of every satellite and space probe
is the assembly of sensory units, telemetry con-
verters, radio transmitters and receivers, and other
equipment — known as the electronics payload.

A current chart of all earth satellites and space
probes launched successfully by the United States *
and Russia is shown in Table 1. Arranged chrono-
logically, the chart reveals comparative data par-
ticularly concerning each electronics payload.

These are the first satellites, the first space probes.
Through scientific experience, more refined and
sophisticated space vehicles will emerge during fu-
ture months and years — each with a precious cargo:
its electronics payload.

This series of articles is a general review of the
important types of electronic devices and instru-
mentation that have been used successfully and that
will be used in future launchings of satellites and
space probes. No attempt is made to describe every
detail of every space vehicle — but to cover major,
significant kinds of sensory units, telemetry con-
verters, data storage, radio transmission, and other
components of the electronics payloads of satellites
and space vehicles while in flight.

Most of the equipment has been proven under
actual operating conditions — aboard ‘“Explorer,”
“Vanguard,” “Pioneer,” “Discoverer,” and other

SWWW americanradiohistorvy com
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types of space vehicles. A few of the
electronic devices will be used abnard
future satellites and space probes yet
to be launched.

Failure of some of the early “Van-
guard” satellites, during 1958, does not
mean that the electronics payloads
have been abandoned. All of these will
ultimately see service aboard other
space vehicles.

Even when satellites fall back to-
ward earth and disintegrate in our
upper atmosphere. they still provide
some new and hitherto unknown data.
Even when space probes disappear mil-
lions of miles awav and beyond any
known range of communication, they
provide new and important glimpses of
the vast universe that surrounds our
relatively infinitesimal planet called
earth.

Charting the Unknown

Once in orbit around the earth or
moving outward in space, what can a
space vehicle provide? What new
physical. scientific, or technical data?

Depending upon its type of electronic
instrumentation, a space vehicle is an
invaluable source of data concerning
the upper atmosphere and outer space,
which can’t be obtained in any other
way or by any other means.

As a research tool, a space vehicle
provides measurements over a fairly
long period of time without interfer-
ence of the lower atmosphere—which
is like a constraining blanket around
the earth. Through its electronics pay-
load, such a vehicle provides knowledge
of the upper atmosphere—its structure,
its constituents, and the powerful ra-
diations that are forever present.

About the atmosphere: density, tem-
perature, pressure,

About the ionosphere, thermosphere,
exosphere.

About cosmic rays, and solar electro-
magnetic radiation—and its effect on
radio propagation for long-distance ra-
dio communications.

Many of the environmental and other
spare measurements and exreriments
to be described have been completed.
Others will be completed durine 1959
and 1960—usually as part of publicized
satellite or space probe launchings, but
sometimes of a military nature and
both unpublicized and unannounced.
Launchings are controlled and super-
vised by two government agencies:
NASA (National Aeronautics and
Space Administration) for civilian or
non-military flights and ARPA (Ad-
vanced Research Projects Agency, De-

partment of Defense) for military
space endeavors.
To date, American successes and

failures have generally been public
knowledge because they have been
part of the International Geophysical
Year and usually non-military. No at-
tempt was ever made by this country
to effeet a shotgun marriage between
civilian scientists and the military—as
in Russia.

As a result, American work in satel-
lites and space probes has bcen con-
ducted largely in a goldfish bowl, for
all to see—while Russia works in
secrecy. With expansion and greater
diversification of space effort by the
United States, some types of space
work probably will not be made known
publicly—whether successes or failures
—in the interests of national security.

But. generally speaking, such classi-
fied space experiments and develop-
ments will utilize the basic types of
electronic instrumentation described in
these articles. Most of this work in the
immediate future will be confined to
improving space vehicles—to carry
larger and more sophisticated electron-
ics payloads into space.

To launch any space vehicle, suffi-
cient thrust or potential energy must
be applied to raise the vehicle at least
300 miles above the earth’s surface—
and then impart sufficient kinetic en-
ergy so that its velocity will overcome
the attraction of the earth’s gravity.

Fig. 1, Here is the electronics payload of “Vanguard I1.” the weather satellite.
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What keeps our moon in orbit is its
velocity around the earth. It also keeps
the earth in a stable orbit around the
sun. An earth satellite is the same
thing, on a much smaller scale.

Most of the weight is in the missile.
The electronics payload of a space
vehicle is usually a small percentage of
the weight and volume of the entire
launching device. The payload is fre-
quently only a few hundred pounds in
weight, compared to ten or twenty tons
for the actual missile.

Once in space, the environmental
conditions are extremely rugged-—and
virtually unknown. The space vehicle
accelerates rapidly to the fastest veloc-
ity cver attained by a man-made object
—mnearly 20,000 miles an hour, or 333
miles a minute. Rising from a sea-level
launching site to the immense vacuum
of outer space, a space vehicle en-
counters wide ranges in air tempera-
ture, air pressure, and aerodynamic
friction all along the way.

The Payload

The principal purpose of launching
any satellite or space probe is to place
a specific type of electronics payload in
space where it can make environmental
or other measurements, and perform
communications, television, or other
experiments associated with outer
space.

Through electronics, various data is
collected in space, converted to signal
impulses, and telemetered to ground
receiving stations on earth. Through
electronics, the payload can be designed
to function as a radio-relay station in
outer space. Through electronics, visual
pictures of the earth and other planets
can be obtained by television equip-
ment. Through electronics, space vehi-
cles can explore the unknown reaches
of outer space, and can utilize this vast
area of space for a variety of peaceful
as well as military purposes.

These are the important roles of elec-

(Continued on page 38)

Fig. 2. Here is a photo of
the package of elecironics
gear used in “Vanguard I1.”
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tronics in space—tasks that were con-

OPTICAL

sidered impossible less than ten years OPTICAL/SIGNAL S8CANNING
ago, now accomplished by a diminutive TELEMETRY SENSORY

but important electronics payload
aboard a satellite or space probe.

Since the payload must be adapted
physically to the shape and size of a
missile, there is considerable variance COMMAND
in the arrangement of the components RECEIVER
that constitute the electronics payload.

The first American satellite—“Van-
guard I”—was confined within a tiny
6-inch spherical shell. A larger sphere,
about 20 inches in diameter, housed the
payload of *“Vanguard II,” called the
weather satellite (Fig, 1).

A more typical arrangement is the
payload of “Explorer III" (Fig. 3),
which is instrumented primarily for
cosmic-ray detection and measure-
ment. This is somewhat similar to the
first Russian satellite—the “Sputnik 1.”

A more sophisticated electronics pay-
load aboard the “Pioneer I1II" (Fig. 4)
provides a variety of measurements.

Inclusion of additional measuring de-
vices—as well as animals and even
human beings-—-demands a much larger
missile, which only Russia has suc-
ceeded in developing, due to advances

CONVERTER UNIT

RADIATION
SENSORY
UNIT

ION

in the techniques of missile launching. r
All electronics payloads consist os- CHAMBER
sentially of three parts: 1. Radio facili-
ties for tracking and for data telem-
MICROMETEORITE ONE OF TwoO
SENSORY — 16"
UNITS ANTENNAS

etry to earth; 2. Facilities for data
instrumentation and/or special commu-
nications and television experiments; 3.
Power supplies.

The U. S. satcllites and space rrobes
are equipped with a low-power beacon
or tracking transmitter which broad-
casts a continuous signal on 108.00 mec.
to enable ground stations to track the
passage of the space vehicle.

Sometimes telemetered data—such
as temperature, radiation, etc.—is also
broadcast by the beacon or tracking
transmitter, by frequency modulation
of the 108.00 mc. carrier.

Most of the scientific data measured
or obtained by sensory units is fed
Fig. 6. Beacon or tracking transmitter with  Separately into conventional telemetry
mercury battery power supply (left. equipment, which converts the infor-

Fig. 7. Circuit diagram of the beacon transmitter with a telemetering oscillator.
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Fig. 5. Photograph of the electronics payload that is employed in ""Pioneer 1"

mation into a signal of coded impulses.
In analogue form, the telemetry signal
is in the audio-frequency range, seldom
exceeding about 13 ke. This signal
modulates a second radio transmitter
aboard the space vehicle, which oper-
ates on a different frequency from the
beacon transmitter—usually with high-
er power. This is known as the data
transmitter.

Russian satellites and space probes
use from two to five radio transmitters,
all of them broadcasting data to their
ground receiving stations. Russian
satellites generally operate on 20 mc.
and 40 mc.

Sometimes magnetic recorders are
included in the electronics payload
and special equipment is utilized for
radio-relay communications and for
televisual operations.

The Russian space probe—"Mechta”
—expelled a sodium cloud periodically
as a means of checking the path of the
vehicle. The main unit was a sodium
evaporator, which was switched on and
off by a simple electronic clock after
the probe reached an altitude of about
75,000 miles.

All electronic equipment within the
payload of a satellite or space probe is
powered by storage batteries, by stor-
age batteries charged with solar cells,
or by solar cells alone.

A complete electronics payload—
sensory units, transmitters, and power
supply—is shock mounted in a pres-
sure-tight chamber and the payload is

(Continued on page 124)
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By NORMAN H. CROWHURST

OME people will tell you that all
good hi-fi amplifiers are alike; that
amplifiers are the strongest link in

the audio chain and, as long as you
have a good loudspeaker, pickup, tape
recorder, etc., any good amplifier will
do. But this just isn't true. Despite the
fact that, according to their specifica-
tions, you should not be able to hear a
difference between individual ampli-
fiers, the fact remains that you can.
This being the case, the newcomer to
high-fidelity definitely needs advice on
how to shop for a hi-fi amplifier.

One of the early questions usually is,
“Do I need a separate preamplifier or
should I buy one of the combined
units?” At one time this would have
been principally a ‘‘quality” question.
If you really wanted the best, the sep-
arate preamplifier and amplifier cer-
tainly gave you the best chance of ob-
taining good quality. For one thing the
hum and noise level was likely to be
much lower in separate units than it
was in a single combined unit.

However, good engineering work has
resulted in some of the combined units
giving performance equal to that of the
separate units and there is a considera-
ble cost saving. So, nowadays, as far as
the quality aspect of the choice is con-
cerned, you must judge the individual
unit. But there is still another ques-
tion that may help you to decide which
is the best choice for you.

The single unit job puts all your eggs
in one basket, so to speak. If you later
need more power than provided by the
amplifier you first buy, you have to
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What to look for in a hi-fi amplifier. Discussion of
some amplifier specifications and what they mean.

purchase another complete unit. Buy-
ing a separate preamplifier and power
amplifier enables you to keep the pre-
amplifier part when you need more
power, merely buying a larger power
amplifier. So, if you are quite sure that
a 25-watt amplifier is big enough, your
best buy will probably be the combined
unit. But if you feel that a 25-watt
amplifier is big enough for now but
later on you may want a higher pow-
ered system, then you'd better buy sep-
arate units.

How Much Power?

This naturally leads into the second
question, “How much power do I need?
How am I to know whether I need a
15-, 25-, 30-, 50-, or 70-watt amplifier?”
On this subject many conflicting views
have heen expressed.

Some writers will say that nobody
ever needs more than a 15-watt ampli-
fier, that the greatest average power
you will need in a living room is about
1 watt. and 15 watts is plenty to handle
the occasional peaks that come along.
Another writer will say that, to have
adequate margin to handle the high
power peaks, you definitely need 50
watts or more.

As so often happens when conflicting
statements are made, both of them may
be true. It depends on circumstances.
To appreciate this, we must learn to
think of power in db units rather than
in watts. A change in level of 1 db can
just be heard by careful listening when
the level is changed by a key switch
with a steady tone playing. Changing
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the level by 3 db fairly rapidly bhut
smoothly makes a barely audible differ-
ence. A change of level of 10 db (which
was originally defined as one Bel) is
about the smallest unit of loudness
change that can be unmistakably iden-
tified.

Translating this information into
watts, what do we have? If we start
with an arbitrary loudness, represented
by an average power of 1 watt, increas-
ing the average power to 10 watts rep-
resents one recognizable step louder,
while increasing it to 100 watts repre-
sents two recognizable steps louder. In
point of fact, after listening for a while,
if the 100-watt power level is undis-
torted, the hearing faculty becomes ac-
customed to it. so you may cease to be
conscious of the fact that it is any loud-
er than the previous l-watt listening
level.

This fact is partially responsible for
the way many high-fidelity fans end up
playing their equipment at a level ap-
proaching 100-watts! Although it may
not seem to make that much difference,
listening in the same room, it makes a
considerable difference to neighbors
and other people in the locality. While
the l-watt listening level is just com-
fortable in the living room and barely
audible next door, the 100-watt listen-
ing level may still be just comfortable
in the same room but quite audible in
the next street. So we respectfully sug-
gest that those who like a 100-watt
listening level consider how close their
neighbors live—if they want to be good
neighbors.
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But there are other factors that en-
ter into the determination of amplifier
power needs. One thing is the fact that
not all loudspeakers deliver the same
amount of sound for the same electrical
power from the amplifier. Loudspeaker
efficiencies vary. Units such as the
acoustic suspension, or AR type, are
relatively inefficient, while horn-loaded
loudspeakers using effect’. > dri> units
can be highly efficient. T'h!x can raake
a difference of at least 10 to 1 in the
electrical power from the amplifier
needed to produce the same «coustic
power.

Other factors that can produce al-
most identical differences in apparent
loudness, are the size and way a room
is furnished and the ambient back-
ground level (that is, whether you hap-
pen to live near a railroad track orin a
qguiet country neighborhood). If you
have the most efficient possible loud-

erate them at a high level. Uperated at
a low level they never sound loud, how-
ever much sound output they may be
producing. The fact remains, however,
that to appreciate high-fidelity we do
need to operate below the distortion
point and hence it is not desirable that
the reproduction should sound loud in
the sense of producing distortion.
There is still another important as-
pect to the amplifier power question:
its power rating is very far from being
the whole story in this direction. Mak-
ing a direct comparison between, say,
a very good 15-watt amplifier and a
mediocre 50-watt amplfiier, using the
same front-end (pickup and preampli-
fier or tuner) and loudspeaker system,
it is possible that the 15-watt amplifier
will seem to deliver more undistorted
output than the 50-watt amplifier. This
is explained by the way the amplifier
overloads. What happens when the top

First it should be pointed out that
there are different ways of specifying
frequency response. One amplifier may
advertise that it has a frequency re-
sponse from 30 cycles to 15,000 cycles.
This is an inadequate specification.
What we want to know is over what
frequency range an amplifier responds
uniformly, so as to give an output cor-
responding to the input at all interme-
diate frequencies? This is what we need
to know to insure that none of the
musical overtones is reproduced out of
proportion.

But no amplifier is absolutely uni-
form in its amplification of all frequen-
cies and consequently a good speci-
fication will state by how much the
amplification deviates over a specified
frequency range. Some will quote a de-
viation within 3 db, others 1 db, some .5
db, and yet others even closer fractions
of a db. The trend toward less devia-
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speaker in a quiet background and good
acoustic surroundings, probably all you
need is a fraction of a watt to get satis-
factory listening.

On the other hand, if you have an
inefficient loudspeaker in a listening
room which is highly absorbent acous-
tically and with an extremely noisy
background, you might need 100 watts
of sound to make the level correspond-
ingly ‘“‘comfortable.”” The difficulty
would be in finding a loudspeaker that
would handle this much power. This
brings up another point with respect to
power.

Amplifier Distortion

Loudness is often judged not so
much by the actual sound level as by
the point where distortion begins. In
the old days of battery tubes, when 250
milliwatts (a quarter of a watt) was
“high” power, a set sounded loud when
distortion came in. Later on, with more
efficient loudspeakers and amplifiers
capable of 15 watts or more output,
operating at 10 times the 250 milliwatt
level did not sound nearly as loud be-
cause they were relatively free from
distortion.

This is another reason why people
with high-power amplifiers tend to op-
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of its undistorted power range is
reached?

In most musical programs there are
occasional peaks which shoot at least
10 times above the average power level
of the program, sometimes 100 times
or more. These occasional peaks are of
such short duration that distortion only
for this moment requires extremely
careful listening to identify. If it does
not produce any distortion in the pro-
gram that immediately follows the
peak the distortion may pass unnoticed.
But some amplifiers are thrown mo-
mentarily off balance by this short-
duration distortion so as to continue
distorting the program that immediate-
ly follows. The only way to judge is to
listen to individual amplifiers on prac-
tical program material, not depending
on measurements or specifications
alone.

Frequency Response

Next we come to the question of fre-
quency response. Many amplifier spe-
cifications quote frequency response in
some way or another because this is
recognized as one of the important eri-
teria of high-fidelity. But there has
been much argument as to what is a
hi-fi frequency response.
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Which of these amplifier responses would sound best?
(A) has the widest deviation belween certain frequencies hut
this amplifier would probably sound better than the other two.
| (B) shows the same dilference between response at 1 kc. and
| 10 kc. as does (A), but it takes the form of a peak. which Is
(C) shows even smaller deviations. where
peaks have been used to “hold up” the response. This amplifier
may sound even more colored than does (B), especially since
the regions of sharp cut-off are inside the audio range used.

r NOT LESS i
I THAN | OCTAVE THAN | OCTAVE

FREOUENCY

tion in the frequency response has led
many to believe that this is a complete
measure of amplifier quality. An am-
plifier with a deviation of only .1 db
between 30 cycles and 20.000 cycles
should sound much better than one
with a deviation of .5 db over the same
frequency range surely?

The fact is that, if these figures tell
the whole story, one should not be able
to tell the difference. It takes quite
careful listening to distinguish a level
change of 3 db at the same frequency,
so it will take extremely careful listen-
ing to tell a difference in level of 3 db
at a different frequency. More impor-
tant from the point of view of perform-
ance is how rapidly the amplification
changes as the frequency is changed.

If the response curve is published,
rather than a simple statement of de-
viation and frequency range (e.g., with-
in 2 db from 30 cycles to 20,000 cycles),
much can be told from the shape of the
curve, If it shows a *“slow” 2 db rise,
from 100 cycles to 10,000 cycles, you
will probably never hear it. But if
there is a change in level of 2 db be-
tween 5000 cycles and 10,000 cycles,
this can make considerable difference
in the sound of the amplifier.

The change in sound is not due to
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www.americanradiohistory.com
www.americanradiohistory.com

the difference in amplification at 10,000
cycles and 5000 cycles, respectively, but
because of the things that an amplifier
with this kind of response will inevita-
bly do to transicnts. An amplifier
should not show any peak at any point
in its response curve (that is, the re-
sponse should go downwards at the
ends rather than upwards), and it
should not go downwards too abruptly.

A safe rule is that the first 1 db drop
from level should take place in not less
than an octave. The next 2 db (making
3 db drop in all) should take place in
not less than another octave. This is
illustrated in Figs. 1 and 2.

Even when you have checked the
frequency response as published and,
possibly, even had the actual amplifier
frequency response measured, this is
not necessarily a guarantee of accept-
able performance. There are several
reasons for this.

Frequency responses are usually
measured with the amplifier feeding a
resistance load, not a loudspeaker. The
reason for this is that no two loud-
speakers have the same impedance
characteristic. They are not pure re-
sistances and no two of them deviate
in precisely the same way from the
nominal resistance value. Consequent-
ly, specification of an amplifier's fre-
quency response with one loudspeaker
will not hold for another speaker. To
standardize the frequency response of
the amplifier it is more practical to use
a resistance load.

However, this does not tell how much
the frequency response is likely to differ
when connected to a loudspeaker, rath-
er than to a resistance load. This is
what no amplifier specification tells,
mainly because it is practically impos-
sible to do so, How is one to standard-
ize on the kind of deviation a loud-
speaker impedance can provide for the
amplifier? Nevertheless, one amplifier
will produce very little difference in its
response when feeding a loudspeaker
while another may all but go into os-
cillation when a loudspeaker is con-
nected.

So again the only way to really
judge an amplifier is to listen to it. For
this purpose the important thing is to
listen to the amplifier with the loud-
speaker with which it is to be used.

Distortion Measurements

Finally we come to the question of
distortion figures. How much distor-
tion is audible and what is the differ-
ence between harmonic distortion and
IM distortion?

Tests made many years ago suggested
that distortion less than 5% was inau-
dible. The method used was to produce
deliberate distortion in the form of a
second harmonic to the fundamental.
This is equivalent to adding a first
overtone musically, and a 5% compo-
nent is 1/20th of the magnitude of the
fundamental. Anything less than this
is inaudible, these tests claimed.

Possibly high-fidelity listeners are
more discriminating now than then, but
even so this particular form of distor-
tion is by far the least noticeable. Most
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DISTORTION
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POWER
QUTPUT

POWER OUTPUT
Fig. 3. Which power vs distortion curve
indicates the better sounding amplifier?
Both have the same rated power output
and distortion rating, but (A} will nrobably
give the better impression of disiortion-
free power when judged by listening test.

of the early amplifiers using simple
triodes without any feedback produced
mainly second harmonic distortion.
They must have produced intermodula-
tion distortion as well but it was not of
a drastic order.

Later, to improve amplifier perform-
ance, push-pull circuits, pentodes, and
feedback have been used. These meas-
ures result in distortion figures, either
harmonic or IM, that are a fraction of
1%, yet the distortion still seems to be
very audible under certain conditions.
How come?

This is partly due to the measure-
ment technique and partly due to the
fact that different Kinds of distortion
become evident. A distortion of 1%
means that the distortion component
is 40 db lower in loudness than the
original program component. If this is
clipping, for example, it sounds very
much as if the loudspeaker cone or
voice coil were knocking against some-
thing. A little buzz, jingle, or knock
that is 40 db lower in level than the
desired program can be quite audible—
even annoying. So 1% distortion that
is all clipping is quite audible.

Some of the jingling and buzzing
sounds may be forms of intermodula-
tion. A fluttery sound can be produced
by another kind of intermodulation dis-
tortion. It was because the straight
harmonic distortion test did not give a
good indication of the audible effect
that different methods of intermodula-
tion testing were introduced.

At one time it was thought that a
simple ratio, such as 1 to 25 or 1 to
3.2, would specify the relationship be-
tween harmonic and intermodulation
distortion. For example, if the har-
monic¢ distortion is 19, then the
intermodulation distortion might be
expected to read 3.29%. But no such
simple relationship exists. The relative
results depend on many factors--some
in the kind of distortion and some in
the measurement method.

When it comes to the audibility of
these results, this is an even more com-
plicated story. Some kinds of distor-
tion that an amplifier can produce will
actually give lower readings on the IM
test than on the harmonic test and yet
be more audible in practical listening,
although usually the IM reading is a
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higher figure than the harmonic,

An amplifier should not give distor-
tion readings of more than 2 or 3 per-
cent of any kind if it is to be regarded
as a high-fidelity amplifier. But if its
distortion readings are appreciably less
than this figure the only way to judge
what the amplifier really does is to
listen to it. This is partly because
different kinds of distortion can give
dramatically different readings and
partly because many amplifiers pro-
duce distortion that the measurements
don’t show up at all. See Fig. 3.

All distortion measurements are
made with some kind of steady tone:
either a 1000-cycle note being steadily
played or a combination of tones, as
used for the IM test. Neither of these
are exactly musical in value. Musical
programs consist of continuously vary-
ing tones and combinations of tones,
which set a completely different re-
quirement for the amplifier to meet.
It must be capable of amplifying these
continuously varying combinations of
tones without their disturbing its bal-
ance in any way.

This is what many amplifiers that
give wonderful distortion readings un-
der test conditions fail to do when
amplifying programs. Several organ-
izations are taking steps to measure
these effects more precisely and to
establish measurement techniques that
will give readings more truly indicative
of performance.

Meanwhile, however, it is good to
know just what to listen for in judging
whether an amplifier produces such
defects. We can list three particular
things to listen for.

1. A kind of shock-excited intermod-
ulation distortion that amplifiers pro-
duce. This is best heard with an
instrument like a plucked guitar or
something with extremely sharp spikey
transients. It will show up most play-
ing chords, such as a diminished sev-
enth. Surprisingly few amplifiers clear
this test with a good mark. When
playing these particular chords, a sort
of jangle of fairly low pitch is often
noticed. If the chord is reproduced
cleanly so that the individual strings
stand out clear without any muddiness
or jangling, then the amplifier does not
produce this particular kind of shock-
excited IM distortion,

2. Another kind of distortion is pro-
duced by a combination of very low
notes with the middle register. This
can usually be detected on recordings
of organ music where there is plenty of
the heavy pedal tones. In such in-
stance the heavy bass notes cause the
middle register program to go wavery.
The rest of the music should sound just
as steady when the heavy bass notes
are played as when they are absent.

3. Another kind of distortion occurs
when the program waveform is what
technicians call “asymmetrical.” This
is usually produced by wind instru-
ments. Due to the fact that the wind
travels in one direction through the
instrument, the waveforms it produces
acoustically are also asymmetrical or

(Continued on page 121)

41


www.americanradiohistory.com
www.americanradiohistory.com

COVER STORY |

Fig. 1. The simple installation of the transistorized “fish-finder

Transistorized “Fish-Finder”

By WALTER F. MITCHELL IGeneral Electric Co.

Construction of an all-electronic depth meter. This
highly portable unit has a range of up to 100 feet.

EbpiTorR'S NOTE: For those of our read-
ers planning to build this wunit, it
should be pointed out that the total
cost of the transistors and diodes may
amount to about $55. To this must he
added the price of the transducer
(825}, the microammeter, and the
other components, Using all new
parts, the total cost of this unit will
exceed $100.

There are available a number of
commercial depth finders, both the
all-electronic and mechanical types,
These qre made by such companies
as Bendix, Edo. Lowrance, Raytheon,
Ross, and Sonar. Units roughly com-
parable to the “fish-finder” described
here, except with a rotating-light in-
dicator, range in price from about
$130 to $200.

IS unit should be a *must” to all
fishermen like myself. I have spent

a great sum of money on all kinds
of fishing equipment and have had
average success. With this unit a fish-
erman can locate bars, shoals, and
places where fish are most likely to be.
With a little practice the depth of one
or more fish can easily be determined.

This electronic fish locator and
depth meter is designed for use in a
boat of the outboard motor class. It
is an extremely small portable unit
using 12 transistors and a small bari-
um titanate transducer assembly. This
assembly is easily clamped to the side
of any boat with no alterations neces-
sary to the boat. The range of this
unit is three to one-hundred feet in
depth.

From experiments conducted so far,
one 45-volt “B"” battery costing about
$2.70 should last all season. No trou-
bles have been encountered from boat
turbulence or operation over a wide
range of water and air temperature.
The ignition noise from the outboard
motor has not given any trouble on
woad-er _Fiberglas boats.

This electronic sonar unit is not en-
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time, and some of the first of such N : -
units were used during the war by the Tl

Navy to locate submarines. Later,
commercial fishermen used similar
units to locate large schools of fish.
This unit, due to its small size and
low battery drain, can be of use in the
rowboat class in both fresh and salt
water.

The principle of sonar is similar to
radar. A radar set sends out a series
of pulses at ultra-high frequencies.
Upon striking an object they are re-
flected back to the antenna. These
weak pulses are amplified, then pre-
sented on a scope for viewing. The
length of time it takes for one or more
pulses to reach the target and return
is calibrated in microseconds or miles
(12.2 microseconds-per-mile both
ways) .

The speed of sound in water is 4800
feet-per-second. So if we send sonic
pulses down into the water, upon
striking an object at a depth of 100
feet, they will be reflected back to the
source in 4th of a second.

An electrical pulse of high frequency
every losth second is applied to the
transducer, converting it into a pulse
of sound which travels through the
water until it is reflected by the bot-
tom or an object. An echo is received
by the same transducer, changed into
electrical energy and amplified. The
time from the transmitted pulse to the
echo is measured; this time is propor-
tional to the depth which is indicated
by a meter.

This fish locator consists of a trans-
dueer . assembly approximately 237 i
diameter amd 2”_high; a universal type
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TRANSOUCESR st
CONNECTOR

Front view of elecironics unit of depth meter. Depths. in feet.
are read directly on the microammeter’s 0-100 za. dial scale.

mounting “L" bracket. and a 6" x 5% "
waterproof cabinet housing the indi-
cator merer, bhattery. and clectrical
circuit. A 4-foot waterproof cable is
connected to the transducer. Total
weight is approximately 5 ths. Iig. 1
illustrates the complete assembly and
shows its installation,

Transducer Assembly

The transducer employed was actu-
ally built by the author. but since spe-
cial facilitics are required, it is sug-
gested thar a ready-made unit be pur-
chased. The transducer is made of 16
pieces of harium titanate 400 x 230 x

Components mounted on transmitter board are shown in this view,

250 mils in size. (See Fig. 2.y All
pieces were ground to the same 100-mil
length. This length dotermines the
frequency. After grinding and clean-
ing. both ends were silvered. then
baked in an oven to 600 C. The ele-
ments were then put in silicon oil and
heated up to the Curie point. At this
1ime a high voltage of 20 volts per mil.
or 8000 volis. was applied to the sil-
vered ends. They were next brought
down in temperature beyvond the Curie
point where they became polarized and
exhibited piezoelectric properties. The
polarization was found with a vacuum-
tube voltmeter by connecting the me-

RECEIVER
BOARD

Rear view of the unit with its kack panel removed. Both cir
cuit boatds. placed on edge, are meunted with stand-off posts.

ter across the silvered ends and press-
ing down with 1rubbe erasers.

To assemble these pieces of titanate
into an array. they were cemented 1o
cork with rubb2sr e ment on all sides
except the one whieh is to face the
window. ‘This window is a special rub-
ber which has the same sonic proper-
ties as water. All 18 pieces of barium
titanate were cemented in block form
as shown, Theyv were then ready to
have silver tinsel wire soidered to hoth
taces.

To assemble this block in a water-
proof housing it was necessary for a
platlorm to be huilt into the housing.

View showing components that are mounted on the receiver board.
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Fig. 2. Mechanical details showing the consiruction and assembiy of transducer.
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A thin piece of cork was cemented to
this platform, then the transducer was
cemented to it. There should be ap-
proximately 44" clearance between the
transduzer and the rubber window.

The two silver leads were then con-
nected to the cable, one to the center
conductor and the other to the shield.
Next the complete unit was evacuated
at 15 pounds per-square-inch under
castor oil. The vacuum was removed
and the window was assembled with-
out removing from the castor oil.

The unit was then ready for test. If
assembled properly. no air will be
trapped inside.

The slightest movement of the trans-
ducer is conducted to the oil, from the
oil to the window, and from the win-
dow to the water. If air were present,
it would be compressed and sound
would not enter the water. This is also
why we soap the window before im-
mersion, to make sure there is inti-
mate contact between the window and
the water.

A complete transducer can be pur-
chased from Metron Mfg. Co., R. D.

(Continued on page 108)
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Fig. 3. Complete schematic
diagram of the depth meter.
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(41] (=] +
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Rr—5600 ohm, Y3 w. res.

Re, R19, Rse, Rse—22,000 ohm, V5 w. res.

Ra,'Rs, R1s, Reo, Rers Res, Ry, Ryo—100,000 ohm,
Vs w. res.

Ri» Raz, Rip—d4700 ohm, Vs w, res.

Rs, Ris, Res, Rse, Res—47,000 ohm, Vs w. yes.

Re, R, Ru—33,000 ohm, V3 w. res.

Rs, Rso—3300 ohm, V5 w. res.

R:r—270,000 ohm, V3 w, res.

Rie—220,000 ohm, V3 w. res.

Riu—150,000 ohm, V3 w». res.

R, Rie, Res, Ris, Ree—10,000 ohm, Yy ». res.

Re—2200 ohm, V5 w. res.

R, Rea—1500 ohm, Y w. res.

Rsr—1500 ohm pot (“Zero Adjust”)

Rss, Res—06800 ohm, Vi w. res.

Rayy—1000 ohm, Vi w, yes.

Ryr—30,000 ohm pot (“Full-Scale Adjust™)

C1, Cu—.1 uf., 200 v. paper capacitor

Cr-—680 puf. mica capacitor

Cs-—1500 ppuf. mica capacitor

44

Ci—4700 unf. mica capacitor

Cs, Co—.001 pf., 500 v. ceramic capacitor

Cs, Cu, Cisy Cre—1 uf., 200 v. paper capacitor

Cr, Cu, Crs, C;—.005 uf., 500 v». ceramic
capacitor

Cs—.02 uf., 200 v. paper capacitor

C1o—.22 pf., 200 v. paper capacitor

C1r—.05 uf., 500 v. ceramic capacitor

C1—470 uuf. mica capacitor

Cis, Cry, Crs—.01 pf., 500 v, ceramic capacitor

C1r——=7-45 uuf. ceramic trimmer

Ci1s—1000 puf., 500 v. ceramic capacitor

C1o—470 upf. mica capacitor

C1o—3300 ppf. mica capacitor

C12—.25 uf., 200 v. paper capacitor

Ces—10 uf., 25 v. elect. capacitur

Li, Li—400-800 phy., slug-tuned coil, ceramic
form. Le has 7 ¢, sec, winding { available from
Cambridge Thermionic Corp. #X-2060-10,
Miller 4412 or equiv. can be used)

La—10 mhy. r.f. choke

www americanradiohistorv com
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FULL SCALE i\

Tr—331:1 blocking osc. trans, for 3 usec.
pulse (available Pulse Corp. Association of
Los Angeles and Polyphase Institute Corp.,
Bridgeport, Pa. A UTC H-51 can also be
used s

$:—D.p.d.1. toggle switch

St, S+—S.p.s.t. toggle switch, spring-loaded,
normally closed

M1—0-100 ga. metey

Br—45 v. battery (Evercady W-350 or Burgess
Z3IONX)

CR:—iNI00 diode

CRs, CRs, CRy, CRi—IN98 diode

Vi, Vo, Vs. Vi, Vi, Vio, VYV, Vis—2N434
trangistor

Ve, V1, Va, V+—2N78 transistor

Transducer—See text

Noge: All interconnections not on boards to be

#20 shielded and insulated wire. Ground all

shields and_ keep all leads away from receiver

front end.
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Artist’s version of a field
setup of the system. One
of the two vans and pow-
er trailers is shown along
with antennas for the
u.h.f. reloy I'nl: (right) and
the rhombic t:casmitting
and double-oalct re-
ceiving antennas { :it).
The rhomlic’s height has
been exaggerated and its
size reduced in this photo.

Transpurtahle 10-kw. Radio Cummumcatmns System

Complete military world-wide radio link can be air-lifted

to any trouble spot on the globe by three transport planes.

nications system has been devel-

oped which is geared to quick-
reaction demands of small wars and
brush-fire combat operations in trouble
spots around the world. The new
equipment can be transported by air
or moved overland. It provides more
voice and teletypewriter channels than
ever before available in a high-speed
mobile communications central. Desig-
nated the AN/TSC-16, it gives combat
commanders a communications capa-
hility previously possible only in large,
fixed radio installations.

The system provides the combat
commander with two voice channels
for separate conversations, and as
many as 16 teletypwriter channels. A
facsimile facility can be substituted
for one of the voice command chan-

A VERSATILE Army radio commu-

nels, and an additional radio voice
channel is available for technical or
operator's messages. By comparison,

the best combat communications sys-
tem available to U. S. Army {orces
during the recent Lebanon crisis pro-
vided no voice channels and only four
teletypewriter channels.

As evidence of the importance and
urgency of the program, proposals
were to be submitted by manufactur-
ers within two weeks of the original
announcement, and a target delivery
time of 120 days was set up. In addi-
tion, the contract, when awarded,

Interior view of the vam containing all
the receiving and the terminal equipment,

would include a heavy liquidated
damages clause for late delivery. The
contract was awarded to Adier Elec-
tronics. Inc., of New Rochelle, N, Y.,
which has already delivered four of the
half-million-dollar systems.

With an operational range of 1000
to 2000 miles. the equipment links the
field commander directly with the
Army’s global communication system.
An AN/TSC-16 with a task force in
Southeast Asia, for example, could
join the world-wide network in OKki-
nawa, Japan, the Philippines, or Ha-
waii. Through any of these points, the
commander of such a task force could
talk directly with members of the mili-

One of the two 30-kw.

tary staff in Washington. The addi-
tional channels provided by the equip-
ment could simultaneously handle
other operational messages.

The system consists of two large
trailer trucks and two power trailers.
One of the vans contains a 10-kw.
transmitter with facilities for simul-
taneous transmission on both the upper
and lower sidebands. The other van
contains the receiving, control, and
terminal equipment. Communications
bhetween the two vans is by means of
a u.h.f. radio relayv link. Each van is
equipped with air conditioning and
heating, test equipment, and storage
for over 15,000 spares. A dual, 30-kw.

trailer-mounted Diesel power generators. The tubular frame

actually serves as a fuel tank—holding enough fuel for 24 hours of operation,

Front view of some of the transmitting
equipment to be found in second van,

trailer-mounted Diesel generator set
powers each van. One generator is
sufficient to operate each van at full
load, while the second generator on
the trailer has been included solely as
a standby unit.

The svstem—with 46 operating per-
sonnel-— can assemble, load into three
C-124 aircraft. and be airborne within
12 hours. On arrival, the communica-
tions central can be ready for interim
operations in about four hours, but it
requires two days to erect a more efli-
cient rhombic transmitting antenna
for full-capacity operation. —50-
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Computer-Language
Translator

Delivery of the first flight test digital
data processing system with a com-
puter-language translator was an-
nounced hv Electronic Engineering Co.
of Calif. and the Martin Co. The trans-
lator makes it possible for missile
flight test data to be converted into
IBM 704 computer format. vi« mag-
netic tape recordings. without going
through manual data reduction and
card input to the computer.

Electromagnetic

‘“Extension Cord”

for Space Stations
Plans for the development of saucer-
like platforms which would be sta-
tioned miles above the earth for long
periods of time were disclosed by the
Ruytheon Co. Supplying the power to
keep the stations alof't will be a power-
ful beam of microwave energy from
transmitrers on earth. This energy
would be converted into heat aboard
the platforms.

46
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TV Broadcast Antenna
Shipped in One Piece

One of the longest television broad-
cast antennas ever shipped in one
piece, this 78-foot. 4-hay batwing is
loaded aboard an extra-long tractor
trailer for shipment to KTVI in St.
Louis. Made by G-E, the new antenna
will replace one blown down during
last February's tornado, which com-
pletely wrecked the tower as well, The
antenna will be mounted atop a 978-
foot tower. The trailer carrving the
antenna traveled over a special route
to avoid sharp curves and low bridges.
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Ceramic Stacked Module
for Space Electronics

A small white rat, who is booked as a
space passenger, inspects General Elec-
tric’s new concept for spacc electronics.
Each tiny ceramic module is a com-
plete circuit, including several vacuum
tubes and associated resistors and ca-
pacitors. Called TIMM’'s, for “therm-
ionic integrated micro-modules,” the
tiny ceramic capsules gencrate their
own high operating temperature,
requiring only 3% watt of power from
an external source. Less than ' inch
in diameter, the TIMM’s can be bhuilt
into stacks several inches long depend-
ing on the complexity of the circuit.

“Miniature’” S-kw. V.H.F.
Amplifier
The Martin Co. has developed this 5-kw. output
v.h.f. amplifier complete with power supply
which has been delivered to the Air Force for
testing. The unit weighs less than 200 pounds
and occupies a space of less than 3 cu. ft. A
new cooling, technigue, evaporative cooling, is
used in which internal heat is conducted direct-
ly into water, causing boiling. The hoiling water
then serves as coolant as a result of vaporiza-
tion and the release of steam.

New Communications Research Center

A historic photo of the late Karl G. Jansky of Bel!l Tele-
phone Laboiralories with the rotating antenna which he
used in the discovery of radio waves coming from the
Milky Way, and whose studies resulted in the science of
radio astronomy. The work was done at Holmdel, N. J.,
which will be the site of a new $20-million laboratory to be
bwlt hy Bell.

New Way to Grow Germanium

Westinghouse has developed a revolu-
tionary method of growing germanium
crystals as thin, uniform, flat ribbons
instead of round ingots. Thus the semi-
conductor grows directly in the exact
form in which it is used in transistors
and similar devices.

August, 1959 47
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OW! What a traffic jam! Better
not start supper yet, honey. I'm
gonna be plenty late tonight.”

“OK dear, I'll wait until I hear from
you again.”

“Fine! I'll give you another call as
soon as I get out of this miserable tie-
up. 19W1375, unit 1 clear.”

“I'll be listening. 19W1375, unit 2
clear.”

This sort of conversation is going to
become more and more commonplace
on the airwaves now that the FCC has
revised its rules for the Citizens Radio
Service. Although Citizens Radio has
been in existence for a decade, its
growth, up to this time, has been
hampered by equipment specifications
so stringent that they could only be
met with commercially manufactured
gear. Furthermore, the original 460 me.
assignment just about limited commu-
nication to line-of-sight when employ-
ing low-power transmitters. In open
country, results were often quite good,
but even a half-mile range was some-
times difficult to achieve in built-up
urban areas. In order to make contact
over greater distances, high antennas
and powerful transmitters were re-
quired. The cost of such equipment was
so great that the average private citi-
zen, for whom the service was origin-
ally intended, just couldn't afford it.

Now, however, the picture has
changed. An additional band, 26.96 mc.
to 27.26 mc., has been assigned for use
by Citizens Radio stations. Equipment
specifications have been eased so that
home - constructed, crystal - controlled
transmitters may be used without hav-
ing them tested by the Commission for
approval. Best of all, on this new band,
even simple equipment will provide
reliable contact between a mobile and
a fixed station over an area of from
100 to 300 square miles.

Any United States citizen, at least
18 years of age, may apply for a Citi-
zens Radio License. No technical ex-
amination or operator’s permit is re-
quired. The licensee may authorize any
member of his family, a friend, or an

By HARTLAND B. SMITH

Compact fixed or mobile rig makes possible two-way

contacts when used with 11-meter receiver without

requiring amateur or commercial operators' license.

employee to use his Citizens equipment
either for business or for pleasure.

Class D Citizens Service

Radiotelephone transmitters operat-
ing in the newly assigned band are
referred to as class D mobile stations.
Even though one of these transmitters
is connected to a permanent antenna at
your home or office, in the eyes of the
FCC, it is still regarded as a mobile
unit. Class D stations are limited to a
power input of 5 watts and may be
operated on any of the 23 channels
listed in Table 1. Although any person
may construct a crystal-controlled

Citizens transmitter and adjust it when
connected to a dummy load, the com-
pleted unit must be installed and main-
tained under the supervision of a 1st
or 2nd Class Commercial Radio Opera-
tor. Except in an emergency, contacts
with stations operating in other serv-

ices (Amateur, Aviation, Public Safety,
etc.) are not permitted.

Although class D transceivers are al-
ready beginning to appear on the
market, many technicians and hobby-
ists will prefer to construct their own
Citizens Radio equipment. Many read-
ers of this magazine own sensitive re-
ceivers which are capable of tuning the
27 me, band. Those who don't already
own such units can purchase, at rela-
tively low cost, short-wave converters
that will provide excellent 27 mec. per-
formance when connected ahead of the
average home or auto broadcast re-
ceiver. Especially recommended for the
purpose are the Gonset Models 10-11,
“Tri-Band,” 3-30, “Super 6,” and “Su-
per 12,” which are available either new
or used from a number of the larger
radio equipment distributors. In most
cases, power to operate one of these
converters can be robbed from the
broadcast set to which it is connected.
The “Super 12” requires no high-volt-
age “B plus” and is therefore especially
suitable for use with 12-volt transis-
torized auto radios.

www americanradiohistorv. com

When an excellent receiver is either
on hand or readily obtainable, the home
constructor needs only to build a sim-
ple transmitter, similar to that shown
in Fig. 1, in order to get going on the
Citizens Band. Special provisions have
been incorporated in this particular
unit so that it can be used either at a
fixed location or in an auto, truck,

26.965 27.055 27.155
26.975 27.065 27.165
26.985 27.075 27.175
27.005 27.085 27.185
27.015 27.105 27.205
27.025 27.115 27.215
27.03% 27.125 27.225

27.135 27.255%
The actual transmitter frequency must not
deviate more than .005% (approximately 1.3
kc.) from the channel being used. Note that
there are gaps in the above irequencies. The
missing frequencies are not available for
radiotelephony.

Table 1. Frequencies assigned in megacycles.

boat, or other vehicle. The power plug,
on the rear panel, is wired for 6- or
12-volt a.c. or d.c. operation of the tube
heaters. Between 200 and 250 volts,
d.c., at approximately 60 ma. is re-
quired for the “B plus.” At a fixed lo-
cation, power may be obtained from a
small a.c. power supply, like the one
diagrammed in Fig. 5, or from the com-
panion receiver, During mobile opera-
tion, power may be taken from the car
receiver or from a small vibrator pack,
many of which are commercially avail-
able, or from an inexpensive surplus
dynamotor.

Transmitter Construction

The transmitter can be constructed
in a Bud type C-1797 5" x 6" x 4" utility
cabinet which comes with a built-in
chassis. A 2" x 5" piece of aluminum,
with a small lip bent at a right angle
along its bottom edge, should be fas-
tened at the rear of the chassis to pro-
vide a place for mounting the power
and antenna connectors. Rubber grom-
mets, pushed into holes drilled at the
corners of the bottom of the case, act
as protective feet for the instrument.
Access holes which will allow screw-
driver adjustment of the four tuning
capacitors must also be drilled in the
bottom of the case. Since the exact
locations of these holes cannot be de-
termined accurately until all com-
ponents are permanently in place, don’t
attempt to drill them until the trans-
mitter has been completely wired.

The parts layout shown in the pho-
tos, Figs. 2 and 3, should be closely

ELECTRONICS WORLD
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followed. Four-inch leads must be
soldered to each of the 8 active ter-
minals of RL, before it is mounted,
since these cannot be easily reached
after the relay is once in place. The re-
lay is the only component which must
be prewired in this manner. All other
parts can he easily reached with the tip
of an ordinary soldering gun after they
have heen mounted.

The triode section of the 8AUS (Fig.
4) acts as an overtone oscillator. When
ordering a crystal for the transmitter,
request a third overtone unit ground to
any one of the channels listed in Table
1. Be sure to specify a frequency toler-
ance of 005% and inform the manu-
facturer that the crystal will be con-
nected from grid to ground in an over-
tone oscillator circuit which utilizes

NE=5)

J3

Fig. 1. Compact 27-mc. radiotelephone transmitter will take up little space in the home
or office and is small enough to be clamped to car’s steering post or under dash.

Fig. 2. Top-chassis view showing location of parts. Note that author wired up

the transmitter directly from his schematic.

the triode section of a 6AU8. This lat-
ter point is very important, because the
exact operating frequency will be de-
pendent upon the external capacity
which appears across the terminals of
the crystal. Overtone crystals are usu-
ally furnished with pin diameters of
either .050” or .094”. Make certain that
the crystal socket you purchase
matches the pin size of your particular
crystal. Some firms supply matching
sockets with their crystals.

The pentode half of the 6AUS8 is the
r.f. power amplifier. By judicious use
of parasitic suppressors and grid load-
ing, pentodes are often operated with-
out neutralization. However, such
measures tend to use up driving power
and to reduce amplifier efficiency. In
this transmitter, rather than waste
power with such brute force measures,
Vin is neutralized by means of Ci. Once
this capacitor has been properly ad-
justed, the amplifier operates without
the least sign of instability, even when
working without a load.

August, 1959

No pictorial drawings are available.

The correct location of C. can he
seen in Fig. 3. Mount this trimmer so
that the movahle plate, the one directly
under the adjusting screw, goes to the
point where L, and C. join. The lead
running from the top of RFC, to the
fixed plate of C. must be kept well
away from the oscillator and amplifier
grid circuits. A grommet-protected
hole in the chassis should be placed
close to the fixed plate of C.. The least
possible amount of wire should extend
down from the top of the chassis,
through this hole, to make connection
with C,. Ahove the chassis, this wire
should run between CH, and the front
panel on its way to the top, or plate
end, of RFC..

To insure a minimum of extraneous
coupling between the input and out-
put circuits of the r.f. amplifier, the
wire connected to pin 9, the plate of
V.., should go immediately through a
hole in the chassis to the top of RFC,.
That portion of the plate lead which
extends beneath the chassis should be
no more than %" long.

Fig. 3. Under-chassis view of the Citizens Band transmitter unit.

ca, el
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R+—100,000 ohm, V3 w». res.

Re—10,000 ohm, V3 w. res.

Rs+—33.000 ohm. I w. res.

Ry—13,000 ohm, V3 w. res.

Rs—15.000 ohm, ! w. res.

Re—330,000 ohm, V4 w. res.

R:—390 ohm. I w. res.

Re—10 ohm, 2 w. res.

C+—2-30 pufd. mica trimmer

Ce—620 pufd. silver mica capacitor

Cs—10 uptd. ceramic capacitor

Cy—1.5-15 pufd. mica trimmer

Ci—.01 pfd. disc ceramic capacitor

Cs, C7, Cu, Ciy C1s, C1s, Cr7, Cia, Cp, Cro—
.001 pfd. disc ceramic capacitor

Cs—.001 pfd., 1000 v. disc ceramic capacitor

Co—50 ppfd. air padder

Ci1o—45-380 ppfd. mica trimmer

Cuw—.0047 afd. disc ceramic capacitor

Cis—10 ufd., 50 », elec. capacitor

RFC+—21 uhy. r.f. choke (Ohmite Z-28)

Xtal.—Third overtone crystal, .005 % iolerance
{see text)

St—S.p.s.t. toggle snitch -

Li—12 ¢, $£20 wire, %" dia., 3" long (B&W
“Miniductor” 3007 )

Ls—9 1. #20 wire, 3,7 diam., 13" iong (B&W
“Miniductor” 3011}

CH—3.5 hy., 50 ma. filter choke (Knight
62G135 or equiv.)

RLi—3-pole, d.t., 6-voli a.c. relay (Potier &
Brumfield KA144Y )

Je—Two-wire, closed-circuit jack

Js, Ja—Clmnl':-lypr Icmalc auto gntenna con-
nector

Ji—Three.wire rack

Pr—9.prong male plug ( Amphenol 86-CP9)

Gimmick—See text

PLr—Neon monitor bulb (NE.51)

Vi—6A4US8 tube

Ve—6C4 tube

Vi—6AQ5 tube

Fig. 4, Complete schematic and parts listing for the Citizens Band transmitter.

A rubber grommet, placed in a %”
hole in the center of the front panel
provides a simple mount for the NE-51
neon monitor bulb, PL.. The glass por-
tion of the NE-51 is pushed part way
through the grommet from the rear
of the panel. Thus the bulb is held in
place by friction and no socket is re-
quired. The ground lead to the NE-51
is soldered directly to the metal base of
the bulb, while the lead from the
“gimmick” is soldered to the tip. The
gimmick is actually a very low value
capacitor formed by twisting together
two pieces of insulated hookup wire.
When the transmitter is working prop-
erly, a small amount of r.f. flows
through the gimmick to ignite the
NE-51 which then gives off a purplish
glow. Talking into the mike will cause
the bulb to flash more brightly. Thus,
the NE-51 acts as a monitor to inform
the operator that all is well. Whenever
it doesn’t glow, or if it fails to flash as
you speak into the mike, you instantly
know that something is amiss and that
it is time to take proper steps to
remedy the difficulty.

The transmitter is designed to work
in conjunction with a push-to-talk car-

bon microphone. Suitable examples in-
clude the Army T-26 chest mike, the
Bell CM-1SC hand-held mike, and a
telephone-style handset with switch.
Do not attempt to use an Army type
T-17 mike. Its output will be insuffi-
cient to adequately modulate the trans-
mitter.

V. acts as a grounded-grid amplifier.
It not only provides current to excite
the carbon microphone, but also deliv-
ers an amplified signal to the grid of
Vs the 6AQR5 modulator tube. Heising,
or choke-coupled, modulation is em-
ployed because it is low in cost, pro-
vides plenty of talk power, and yet is
incapable of overmodulating the final.
This latter feature is important be-
cause the Citizens Radio Regulations
specify that, “modulation shall not ex-
ceed 100% on either positive or nega-
tive peaks.”

A high degree of control-circuit ver-
satility is provided by RL,, a three-pole,
double-throw 6-volt a.c. relay which is
activated by the push-to-talk mike
switch. The “C” portion of the relay
changes the antenna back and forth
from the receiver to the transmitter.
The *“A’” section switches the high

www americanradiohistorv com

voltage, while the “B” section is con-
nected to the power plug, P;, where it
is available to control an external cir-
cuit. For example, it can be used to
short the speaker leads to mute the re-
ceiver while transmitting or to actuate
the control relay of a vibrator or small
dynamotor for battery operation.

As a result of its 6-volt rating, the
relay coil will draw excessive current
and become very warm if operated di-
rectly from 12 volts. Therefore, R. Is
employed to drop the current to a safe
value during 12-volt operation. Since
the addition of this resistor reduces the
relay’s sensitivity on 6 volts, a pair of
long-nosed pliers should be used to
slightly reduce the spring tension by
carefully bending up the ear to which
the spring is attached on the frame of
the relay. Reduce the tension only
enough to allow the relay to close de-
pendably during 6-volt operation. If
you bend the ear up too far, the tension
will be so low that the contacts will not
hold satisfactorily in the de-energized
condition. Although designed for a.c.,

utvag

T1-STANCOR
PL-8402
CR EQuiv

Fig. 5. Small power supply suitable for
use with transmitter at fixed location.

the relay works adequately on d.c. as
well.

All spurious emissions and harmonics
must be at least 50 db below the un-
modulated carrier of a Citizens Radio
transmitter. In order to meet this spe-
cification, a number of precautions
should be taken during the construc-
tion of this particular unit. For ex-
ample, eight sheet metal screws, in-
stead of the four furnished, should be
used to fasten both the front and rear
panels to the case. This will insure
good electrical contact and maximum
r.f. shielding. Cu, Cn, Cm, Cm, Cn, and
Ch., with leads cut short, should be
soldered directly to the terminals of
Jy and P:.. The purpose of these capaci-
tors is to bypass any r.f. which might
otherwise escapc from the case via the
power and microphone leads. Cs, on the
other hand, instead of being mounted
on Ji1 should be placed right at the
socket of V,s where it can provide the
shortest possible r.f. path between
cathode and ground. The pi-network of
the final amplifier circuit helps to re-
duce harmonics before they can reach
the antenna and be radiated. On-the-
air tests of the transmitter reveal that
its harmonic output is truly insignifi-
cant.

Preliminary Adjustments
After the unit has been completed
ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

N
V. CIRCUIT [
RECEIVER
FILTER 200
0 -
RECEIVER ks
RECTIFIER

L

i

"

12v. CIRCUIT

RECEIVER
FILTER

10 —_—
RECEIVERQ—I 00000 \—y
RECTIFIER

’Lj

|

a)

Fig. 6. (A} Methods for obiaining {ransmitter power from fixed or mobile receivers

and a careful check for wiring errors
has been made, preliminary adjustment
of the transmitter can be accomplished
in the following manner. Plug a micro-
phone into J, and a 0-100 ma. d.c. meter
into Ji. By means of an Amphenol
T8PF9 connector, apply 250 volts d.c. to
P, the positive terminal of which is
pin 4 and the negative, pin 9. The
heater voltage, either 6 or 12, goes to
pin 8 and pin 9 of P.. If 6 volts is ap-
plied, wire a jumper from pin 1 to pin
6 and another from pin 7 to pin 9 of the
78PF9 connector. If 12 volts is to be
employed, only one jumper is required.
It goes from pin 6 to pin 9. These
jumpers are clearly shown in the sche-
matics of Fig. 6.

Do not attach an antenna to J.. Set
C, at minimum capacity. Tighten the
adjustment screw of C. so that this
trimmer is at maximum capacity. Close
S.. After allowing time for the tubes
to heat up, push the “transmit” switch
on the microphone, RL: should close.

Tune across the 27 mc. band on your
receiver to sce if you can hear the sig-
nal from the transmitter. If no signal
is present, reduce the capacity of C..
At some spot in this trimmer's range
of adjustment, the crystal stage will
begin to oscillate and will produce a
strong signal in the receiver.

Tune C, through its full range while
watching the test meter. At least one
dip in current should be noted. If there
are two dips, the final amplifier is not
completely neutralized. Tighten C, a
little and then tune C, through its
range again. One of the dips in cur-
rent should become less pronounced,
Keep tightening C, and operating C,
back and forth until the weaker dip
completely disappears. When the trans-
mitter has been properly neutralized,
the test meter will show only one dip in
current as Co is tuned from minimum

to maximum capacity. Since the ad-

justment screw of C. is connected to
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the “B” supply, use a well insulated
screwdriver during the neutralizing
process to avoid the danger of electric
shock.

A dummy antenna, consisting of two
No. 46 pilot bulbs wired in series. may
now be connected between the center
terminal of J» and the chassis. Tune
C: to resonance as evidenced by the
current dip on the test meter. Make a
slight reduction in the capacity of Cw
and then retune Cs for minimum test
meter current. Continue this process
until the pilot bulbs are glowing at
their brightest and the meter dip at
resonance is very slight. Set C, at a
point where the bulbs glow brightly
and the oscillator starts reliably each
time the mike switch is depressed. Now
talk or whistle into the microphone.
The pilot bulbs of the dummy antenna
should grow brighter as you do this,

Since the power to light the NE-51
monitor is taken from that which
would normally go to the antenna as a

Fig. 7. Temporary verlical coax antennda.
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or (B) from a 6- or 12-volt auto battery.

part of the radiated signal, it is im-
portant to keep the dissipation in the
NE-51 as low as possible. Untwist the
wires of the gimmick until the neon
bulb barely fires when the mike button
is depressed. One or two twists will
probably provide sufficient capacity in
the gimmick to make the NE-51 op-
erate satisfactorily.

Although the previous tests can be
made by anyone familiar with electron-
ic circuits, all adjustments occurring
after an antenna has been connected to
the transmitter must be carried out by
or under the supervision of a com-
mercially licensed operator. Don’t at-
tempt to do this work yourself unless
you hold such a license.

Antennas

In view of the 5-watt maximum
rating allowed class D stations, an
efficient antenna must be used if truly
worthwhile results are to be achieved.
When operating from a permanent lo-
cation, a ground-plane antenna such as
Antenna Specialists M-12, Premux
GP-430, Gonset 3296, or Heath CBF-1
will not only provide exceptionally
good coverage in all directions, but will
concentrate the radiated energy along
the horizon instead of letting it shoot
off uselessly toward the sky. An in-
expensive, but surprisingly effective
temporary antenna, the coaxial verti-
cal of Fig. 7, can be put together in a
few minutes and hung from the branch
of a nearby tree or suspended from the
end of one of the elements on your TV
receiving antenna. Note that the an-
tenna at a fixed location may not be
more than 20 feet higher than the
building upon which it is mounted.

For mobile work, a 96" burper-
mounted whip with a spring base is
recommended. Although an ordinary
car receiving antenna can be used in a
pinch, if it is extended to its full length,

{(Continued on puge 123)
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This subchassis, integrating an r.f. and converter circuit. is made by General Instrument Corp. and used by manufac-
turers of FM tuners and receivers. Other units using this general type of circuit are imported from West Germany.

Don’t Dodge the One-Tube FM Front End

This streamlined design, being adopted rapidly
and widely, must be understood by the technician.

By GEORGE D. PHILPOTT

ONSIDERING the remarkable rate
at which use of the single-tube,
twin-triode r.f.-converter front end

in FM designs is growing, you may no
longer be able to avoid it by the time
this copy of the magazine is in your
hands. If you service, lack of under-
standing about this entirely respecta-
ble but somewhat off-heat circuit may
cause some real headaches.

Despite several variations already
extant, the basic circuit is popping up
on all sides. The one singled out for
discussion here (Fig. 1), featured in
many Telefunken receivers imported
from West Germany now in wide-
spread use on these shoves, is among
the earliest to make an appearance.
Grundig and other equipment widely
sold in this country feature various
versions. Many separate r.f.-converter
subchassis from various sources that
use the same circuit principles are be-
ing steadily imported by domestic
manufacturers for incorporation in
their FM tuners and receivers. General
Instrument Corp. is now making a ver-
sion hcere,

In all, at least two highly regarded
FM tuners, in kit or wired form, em-
ploy this general type of one-tube
wonder for the first two stages, and
relatives of it are being used regularly
in the FM lines of such manufacturers
as Adnural, Motorola, and RCA-Victor
—to name just a few. Now is the time
to find out what the fuss is all about.

Distinctive feature of all circuits in
this multiplying family is the use of
one triode section as an r.f. amplifier
and the other as an autodyne convert-
er—that is, a self-oscillating converter.
Some latter-day versions add an a.f.c.
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loop that connects to the separate FM
detector at one end. At the other end,
it goes to the oscillator tank through a
semiconductor diode. If earlier ver-
sions are any criterion, this feature
may be no more than a frill to enhance
“sell” appeal. Without it, the front end
is a package combining smooth tuning
with commendable sensitivity and fre-
quency stability.

Despite the praiseworthy perform-
ance, these streamlined tuner assem-
blies will evoke a hig *QOuch!” from
many a technician who must work on
them, Unconventional circuitry, fre-
quently coupled with physical consid-
erations that are just as unfamiliar,
may cause collective jitters until all
concerned know what is involved. The
time to learn is now.

In the particular circuit (Fig. 1)
treated here, a foreign twin-triode, the
ECCS85, is used. QOur equivalent is the
6AQ8. Virtually anyv of the similar
twin rf. triodes employed in cascode-
type TV front ends can be, or has been,
used. This includes the 6BQ7, 6BZ7,
6DT8, other types, and counterparts
of each of these that carry other fila-
ment-voltage ratings.

The first triode section is always an
r.f. amplifier. The one illustrated is a
neutralized triode with signal input to
the grid. Adjustment of the neutral-
izing trimmer can be touchy. More
on this later. It is comforting to note
that more recent versions eliminate
this capacitor--and the need for it—
by using a grounded-grid configuration
with the signal applied to the cathode,
as i1s done in many cascode TV tuners.
The second triode section is the auto-
dyne converter.

www americanradiohistorv com

Signal from the antenna is applied
to the balanced input network at the
extreme left of Fig. 1. Antenna-match-
ing transformer L; is a fixed-tuned
affair presenting a low impedance to
incoming signal and providing broad
enough bandwidth to cover the full
FM band.

Following the amplified r.f. signal
to the plate, we encounter the neutral-
izing trimmer, C. Its purpose is to
cancel the effect of internal tube ca-
pacitances, which might otherwise pro-
duce oscillation. Tube replacement, a
circuit defect, or uninformed tamper-
ing with the adjustment may cause
either oscillation or reduced sensitivi-
ty. This point will he elaborated
further in the article.

The second triode section is the eye
opener. Designed around its three
simple, active elements is the stable
and eflicient combined oscillator and
the autodyne converter. Between the
time that inecoming r.f. leaves the first
triode and the time that it leaves the
second, it has been selected, beat
against an oscillator, and accurately
altered to a signal of good amplitude
at the intermediate frequency.

Many, especially old-hands at elec-
tronics, will recall the regenerative
detector popular in by-gone radio days
with its tickler coil and regenecration
control. Here, with some differences,
we have the beginning of the autodyne
converter used here. In the latter cir-
cuit, it appears that circuit elements
found respectively in the plate and
grid have been switched around, as
compared with early regenerative de-
tectors. The LC constants that make
up the oscillatory tank, which one

ELECTRONICS WORLD
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might expect to find in the grid, are
actually in the plate. The tickler coil,
associated with the plate, is tied to the
grid. Confusing? Let's review some
basic material.

Fig. 2A shows a basic inductor-
capacitor resonant circuit. The bat-
tery and switch have been added
simply to provide the electrical im-
petus to start oscillation. If the switch
is positioned so that the battery is con-
nected across the capacitor, C, will be
charged. Flicking the switch to the
other position will then remove the
battery from the circuit, leaving us
with a closed circuit consisting of the
charged capacitor and inductor L..

Oscillatory action now takes place.
Voltage stored on C: by the battery
discharges into the windings of coil L.
As this voltage or e.m.f. builds up in
the coil, the magnetic field around L,
develops a reverse e.m.f. in this com-
ponent, which then causes current to
flow back to the capacitor, charging
the latter in the opposite polarity to
the original charge. In this way, cur-
rent continues to flow back and forth

172 ECCBS

-NEUTRALIZING
TRIMMER

amount of oscillatory “push” in the
correct phase (regenerative) right
back into the resonant LC tank to
keep oscillation going.

To this point, we have a not too
complicated regenerative oscillator. At
first glance, it may be hard to see that
this arrangement is used in Fig. 1. As
a matter of fact—as was said—the
resonant LC tank, consisting of L,
shunted by C:. and Ci,, is in the plate.
Tickler coil L,, transformer-coupled to
the oscillator tank, is in the grid. Thus
the bhasic requirements for virtually
any vacuum-tube oscillator, regardless
of type, are fulfilled: continuing op-
eration is maintained by fceding back
the right kind and amount of restoring
force to make up for losses.

Before going into further details
about the oscillator itself and other
circuitry, we should stop to consider
the matter of freguency stability, in-
cluding drift. Since oscillator frequen-
cy is determined mainly by the LC
constants of the circuit; that is by the
accumulated inductive and capacitive
elements, a shift in frequency is prin-
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a rate or frequency determined by the
values of the two components. Hence,
oscillation.

Since there is inevitably some re-
sistance in the LC network too, the
oscillatory energy is dissipated across
this resistance, and oscillation soon
dies out. However, we can introduce
another force to sustain the oscillation
as long as we like. An added electri-
cal force or “push” to do this can be
provided if we use a vacuum tube, as
in Fig. 2B. Our simple resonant circuit
is now coupled to the tube's grid. Op-
erating wvoltage applied to the tube
provides the starting impetus, in place
of the battery. Oscillations in the grid
circuit alsc appear at the plate. In the
plate circuit we have tickler coil L.,
through which the oscillating plate
current passes. L. is coupled to L, in
such a way that it transfers the correct
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Fig. 1. Specific cir-
cuit of the autodyne
front end as used in
the Telefunken "Ju-
bilee” and other
FM receivers.

This underchassis |
view of the General |
Instrument unit shows
the printed wiring
used in the domestic
version. Slug of the
tuning coil at the
top is connected
to the dial cord.
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cipally brought about by changes in
either or both of these elements. This
would broadly include such a factor as
vibration within a tube, which involves
a capacitive change, or change in a
coil's inductance as its temperature
increases. Voltage variations in the
oscillator circuit may also cause fre-
quency to alter, but even here we may
be coming back to the same factors.
The changing voltage itself is the
probable result of differences in circuit
loading conditions, which are in turn
affected by components whose charac-
teristics do not remain constant as they
heat.

One way of dealing with drift, pre-
venting it before it starts, is to main-
tain constant temperature, which is
impractical. Compensating for drift is
another approach, as with the familiar
use of capacitors having negative tem-
perature coefficients. These decrease
in value as they grow hotter, rather
than increasing, thus tending to cancel
out the direction of other accumulated
changes. This is part of the story in
most versions of the autodyne con-
verter, but not all of it.

It is also possible to ruggedize a
stage and the components in it to make
them relatively insensitive to altera-
tion with temperature. These tech-
nigues are also used in many of the
autodyne front ends. For example,
coils may be wound of specially fabri-
cated wires that consist of alloys that
are scarcely affected by heat. The
cross section of the wires may be other
than a circle so that, when the coil
becomes warmer, the relationship be-
tween the wound layers remains the
same, preventing the inductor's in-
ternal capacitance from going off.

It is also possible to use a circuit
or device for locking the frequency of
the oscillator electronically. A resonant
crystal is one such device, and an ex-
cellent one. However, we are not deal-
ing with a fixed-frequency oscillator,
but with one that must be changed in
step with the r.f. being received. A
fixed crystal is therefore out of the
guestion.
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Fig. 2. (A) Basic oscillatory circuit.
(B) A regenerative tube oscillalor.

Fig. 3. This extract from Fig. 1 high- >
lights oscillator section of circuit.

Fig. 4. Another extract from Fig. 1
highlights the ii. output circuit.
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It would be excellent indeed if the re-
ceiver could be electronically ‘“locked”
to the signal being received to solve
drift problems. Something of this sort
is involved when separate a.f.c. circuits
are used. Although the twin-triode
front end does not have a readily rec-
ognizable a.f.c. arrangement of the
conventional kind, another means is
used for obtaining some automatic
frequency control. This can be clari-
fied with reference to Fig. 3, a scp-
arate, simplified schematic of the basic
oscillator portion of the complete de-
sign. Before we get into this, we are
confronted by the fact that many in-
terrelated functions go on at the same
time and much interaction exists be-
tween various portions of the circuit.
It is therefore advisable to study the
handling of r.f. signal in more detail
at this point.

We have noted that r.f. from the
antenna passes through transformer
L, to the grid of the first triode, and
that it appears amplified at the plate.
It is then selected by the slug-tuned
plate LC network, consisting mainly of
Ls and C.. From here it goces to the grid
of the oscillator-converter—but how
is not so simple.

The capacitive voltage divider, con-
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sisting of Cw and Cu in Figs. 1 and
3, might seem to couple r.f. to the
second-stage grid. Actually, equal
amounts of r.f. signal are fed to the top
and bottom of L; in the same phase by
the divider action. Thus, this prevents
the r.f., which is cancelled out in L,
from appearing across that coil. Actu-
ally r.f. is not wanted at this eompo-
nent. Remember that the main role of
L. is that of the tickler coil to sustain
the oscillator, at another frequency.
The real path of incoming r.f, signal
is from the tank in the plate of the
first triode, through capacitor Ciw only,
to the second triode’s grid. One might
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say that this was worked out first and
that Cy, was added to provide bucking
action, as some r.f. signal applied to
the grid might otherwise sneak away
down coil L,

This matter of blocking r.f. signal
out of the tickler coil also serves an-
other function. There is considerable
coupling between components in the
oscillator and converter triode of this
compact design and those of the r.f.
selective tank in the first triode, and it
works two ways. Oscillator signal
could be coupled back to the first
triode and radiate excessively from the
front end and antenna system, causing
interference problems. This is also
prevented by the blocking arrange-
ment, which provides the isolation
that forestalls oscillator radiation.

The oscillator tank itself, which we
have noted already as being in the
plate circuit of the second triode, is
relatively simple. It consists of L,
shunted by C:: (adjustable to estab-
lish correct tracking) and fixed ca-
pacitor Cis. L. is mechanically ganged
with r.f. selector coil L. for manual
tuning.

The resonant eircuit just described
is coupled to the plate of the second
triode simply through C.. Characteris-
tic of the economical design practice
followed throughout, C. also serves
another function, which can be seen
more clearly by examining the partial
schematic of Fig. 4. Here another
resonant circuit, the i.f. take-.off, is
highlighted. As is customary, the in-
termediate frequency shown is 10.7 mc.
The i.f. transformer is Ls, and its pri-
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mary is resonated with other com-
ponents-—largely capacitive, of course
—to0 10.7 me. C,,, already doing one job,
also acts as the shunt capacitor for the
i.f. tank. It returns to ground through
a part of L,. C.w is a series i.f. capaci-
tor, although this component also has
other functions to which we shall soon
refer.

A fairly good idea of how the front
end works in general should be in
focus now. We have followed the in-
troduction of the r.f. signal, its ampli-
fication in the first triode, and its ap-
plication to the grid of the second
triode, to which point the oscillator
tank is connected. Operation of the
oscillator has also been discussed,
After mixing of the two signals in the
second triode, we note the if. output
circuit through which the 10.7-mc.
carrier is then coupled to the if, strip.
Nevertheless, there are still portions of
the circuit and functions that have not
yvet been taken into account. For ex-
ample, the matter of drift, mentioned
earlier and then dropped, has yet to be
considered fully. Other points can also
benefit from clarification.

A self-resonant, tunable trap, ground-
ed at both ends (L.}, is transformer-
coupled to the oscillator, which it loads
to some extent. It helps to prevent
cutting off the converter stage by ex-
cessive drive from the oscillator, This
feature does not appear to be neces-
sary in all versions of the autodyne
front end, as it is omitted in many.

Another branch of the circuit, which
does appear to be used in all versions,
consists of capacitors Cis and C.s, shown
as part of the oscillator circuit in Fig.
3. Actually one role of Ci, as a tuning
capacitor in the i.f, output circuit, has
been highlighted. Like many compo-
nents in this streamlined design, it
does more than one job. The values
shown for C:; and C. are carefully
chosen so that a specific ratio exists
between them, Thus for any a.c. volt-
age appearing across this combination,
the capacitors form a voltage divider,
whose action serves to stabilize opera-
tion and output of the oscillator,

Aside from its job in this capacitive
divider, Cy: also has another job to do—
and here we finally return to the
matter of drift. Note that this ca-
pacitor is an important link in a loop
that goes from the primary of i.f.
transformer L; to the grid of the sec-
ond or oscillator triode, through L,.
This feedback path is the one that
adjusts oscillator frequency automati-
cally should there be any tendency to
drift.

With L, tuned exactly to 10,7 mec,,
the greatest r.f. voltage will be devel-
oped across it when the if. is exactly
10.7 me,, as it should be. If the oscil-
lator should tend to drift off frequency,
then the heterodyned i.f. output will
also tend to move away from 10.7 me.
If it does, the voltage drop across the
resonant 10.7 mc. tank also changes.
Feedback capacitor Cy: applies some of
the i.f. voltage back to the oscillator.

(Continued on page 130)
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and what they do

By HERMAN BURSTEIN

Author, “Stereo—How It Works”

1TE stereo amplifier has a dual task:

to coordinate two program channels

in conventional functions, such as
selection of input source, gain control,
equalization, etc.. and to perform cer-
tain functions unique to stereo. \We are
talking essentially about control ampli-
fiers. although most of the following
discussion also pertains to integrated
equipment such as a control amplifier
combined with a power amplilier or
with a tuner.

The stereo amplifiers of various
manufacturers differ to some extent
in the functions they provide. In choos-
ing among stereo amplifiers. the pros-
pective purchaser must consider what
features are apt to meet his needs. An
understanding of the controls and func-
tions commonly found in these units
will tacilitate his chojce. The first con-
trol discussed is the balance control.
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Uniqgue to stereo is the balance con-
trol (sometimes called a focus control)
permitting the level of either channel
to be increased relative 1o the other by
medans of a single knoh. Fig. 1 shows
the basic principle of many balance
controls. cnabling the level of one
channel to increase as the other de-
creases so that total volume remains
nearly constant.

Whereas Fig. 1 employs two ganged
potentiometers. it is possible 1o control
balance by means of one pot. as shown
in Fig. 2. where the arm causes one
channel or the other to be shorted to
ground as it moves up or down. The
values shown in Fig. 2 will maintain
the combined sound level of the two
channels reasonably constant as the
control is rotated.

The range of action of the balance
control varies greatly among stereo
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A good over-all summary of the functions of the various

operating controls that are used in a stereo system setup.

amplifiers. In some, maximum rotation
of the control produces as lirtle as 6
to 10 db difference in level bhetween
channels, while in others the difference
is as much as 40 db. or even greater.
Fig, 1 permits an infinite difference.
Fig. 3 shows how the range can be
limited by inserting a resistance be-
tween cach pot and ground. Fig. 2 also
permits an infinite difference. ivhile
Fig. 4 shows how this eircuit can be
modified to limit the maximum differ-
ence between channels.

The ratio between highly efiicient
and quite ineflicient speakers is roughly
20 to 1. or 13 dh. Power amplifier sen-
sitivities differ by as much as 14 db
(one amplifier may be driven to 10
watts by .2 volt, while another may
require 1 volt). The two sections of a
stereo cartridge may differ in output
level by 3 or 4 db. The two channels on
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a stereo disc or tape may differ by
several db. All told, it is pessible for
these differences to add up to a very
considerable total, so that a balance
control with a range of action ap-
proaching 40 db may prove useful, as-
suming the stereo installation com-
prises unmatched power amplifiers and
unmatched speaker systems.

But if one employs matched power
amplifiers and matched speaker sys-
tems, the need for a wide-range bal-
ance control diminishes. A range of 10
db or less can then be satisfactory.
Moreover, the limited-range control
has the advantage of a finer vernier,
which makes accurate channel bal-
ancing easier.

Master Gain Control

Once the stereo system is adjusted
for balance between channels, it is im-
portant that the listener be able to
change total volume without upsetting

channel balance. Therefore, most ster-
eo amplifiers contain a master gain
control, as in Fig. 5, consisting of two
pots operated by a single shaft.

A few stereo amplifiers have, instead,
individual gain controls for each chan-
nel, but concentrically mounted so that
by rotating both together one achieves
the effect of a master gain control. It
is usual practice, then, to use concen-
tric shafts that lock together when the
inner shaft is pushed in slightly.

The change in balance that occurs
when rotating the master gain control
is called "tracking error.” This should
be no more than +3 db, and preferably
no more than #1 db. Conventional
pots mounted on a single shaft may
produce errors much greater than +3
db, due to differences in taper between
the pots. The tracking error can be
kept within suitable bounds by the
following means:

1. Employ pots manufactured to

~—
CHANNEL

(8 TO FOLLOWNG AMPLIFER STAGES
FOR LEFT CHANNEL

|

DUAL GAIN CONTROLS OPERATED
/ BY A SINGLE SHAFT

. TO FOLLOWING AMPLIFIER STAGES
CHANNE|, FOR  RIGHT CHANNEL

R
*—

£

Fig. 1. Here is the circuit arrangement em-
ployed in a basic balance control hookup.

L @A\ ——= FOLLOWING LEFT CHANNEL
400K STAGES
Rl o 08
400K =
Re VWA FOLLOWING RIGHT CHANNEL

STaGES

Fig. 2. Single control for balancing.

Fig. 3. A balancing arrangement that em-
ploys a limited amount of attenuation.

L

ATTENUATION LIMITED
BY THESE RESISTORS

L O - L
270K
130K

BOOK -‘1

130K

270K
R O ® L]

Fig. 4. Single control for channel balanc-
ing with limited {ahout 10 dbi attenuation.

Lo AAAA |III

o W IIII

Fig. 5. A typical basic master gain control.

—

ABOUT 20k, SELECTED i Vi

FOR OPTIMUM TRACKING _ §

L
500K, LOG TAPER,
TAFPED AT 250K

Fig. 6. Tapped controls for good tracking.

SOOK (LINEAR)
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Bwt DgowaoL wiTH ! N S
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CREASES AS THE MASTER GAIN CONTROL,
Oes CECREASES) ,”500K (LWEAR) 4 EACH SECTION 250K, |
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’
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i} }

Fig. 7. Combined balance and master gain.

CONTROL AMPLIFIER

Fig.8.Thesystemdiagram | g—)
at the right shows hook- _LOI.
up that may be employed

for channelbalancing. See L
text for operation details. R &=

LEFT  CHANNEL POWER LEFT
AMPLIFIER SPEAKER
BALANCE

CONTROL

RIGHT CHANNEL

POWER RIGHT

AMPLIFIER SPEAKER

LCHANNEL BALANCING  SwiTCH
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close tolerances. This is expensive.

2. Employ conventional pots, selected
to form matched pairs with closely
similar taners.

3. Emplov nots with taps, as in Fig.
6, to bring the two pots into corre-
spondence at a number of intermediate
points between minimum and maxi-
mum rotation.

4. Fmploy stenped controls. as in Fig.
9. Resistor values are usually chosen
so that going from one switch position
to the next produces a level change of
abont 2 or 3 db. Tracking error can be
kept well under 1 db by this method,
however, it is quite expensive and has
a limited range of attenuation due to
the finite number of switch positions.

Gain controls are best located at an
early stage in the amplifier in order to
redvc~ the signal before it can drive a
stare hard enough to cause appreciable
distortion. It is desirable to have the
balance control as well as the gain con-
trol at an early stage, thus the master
gain and balance controls are often
brought together, as shown in Fig. 7.

Tone Controls

It is still a moot question whether
separate or ganged bass and treble con-
trols should be incorporated in a stereo
amplifier. The ganged control simpli-
fies operation and appearance and, if
matched speaker systems are em-
plorred, the chances are reasonably
good that this type of control will pro-
vid> enjoyable listening.

Individual controls, however, afford
greater flexibility. If different loud-
sprakers are used for the two channels,
different amounts of bass and/or treble
correction may be required in each
channel to achieve best results. Even
when using matched speakers, their
location and orientation with respect
to the listener may call for varying
tonal correction. Differences in the
signal for each channel, as in the case
of ¥M-AM stereo, may also call for dif-
ferent bass and/or treble adjustment.
Yet with further advances in the art,
including the transition from FM-AM
stereo broadcasts to FM multiplex
ones, increased use of matched speaker
systelas, and greater uniformity of
frequency response between channels
on s.ereo discs and tapes, it may be ex-
pected that the present advantages of
separate tone controls will probably
dinunish.

Channel Switching

Stereo amplifiers provide various
switching functions to permit balanc-
ing channels, listening to monophonic
sources, correcting for errors in phas-
ing or channel identification (left ver-
sus right), etc. Most stereo control am-
plifiers provide most of the following
functions. although few provide all of
them.

1. Reverse Stereo: This permits the
left signal to be fed to the right chan-
nel and the right signal to the left
channel, as shown in Fig. 10. While ac-
cidental reversal of channels on com-
mercial discs and tapes can be expected
to drop to zero, there is as yet no stand-
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L—9

- NOTE: AN ACTUAL STEPPED
[ GAIN CONTROL HAS MORE
POSITIONS  THAN SHOWN
HERE

p
Ly

2 POLE MULTI-POSITION
o= SWITCH

— R

(SAME AS FOR LEFT
° CHANNEL ABOVE )

Fig. 9. Stepped master gain control.

Fig. 10. Reverse-stereo switching.

TQ LEFT CHANNEL
STAGES

5 uP: STEREQ
DOWN*+ REVERSE STEREQ

TO RIGHT CHANNEL
STAGES

ardization with respect to left-right
orientation of FM-AM stereocasts.
Also, amateur stereo tape recordists
will probably make mistakes. (For a
tape traveling from left to right, the
upper track should contain the left
channel signal.) Finally, the experi-
mentally inclined stereophile will
undoubtedly be curious as to the effects
of reversing channels; conceivably, for
some types of program material or for
certain listener locations, the results
may be beneficial.

2. Balance Switching: This permits
one of the signals, say the left, to be
fed either to the left or right channel,
as shown in Fig. 8. Alternate switching
of one signal to either channel facili-
tates balancing the sound levels of the
two speaker systems. If the stereo am-
plifier incorporates reverse switching.
separate balance switching is not
strictly necessary, because reverse
stereo accomplishes the same thing
provided one disconnects one of the
signals (say the right) from the ampli-
fier. However, having to remove one
of the signal sources may prove incon-
venient, as for example when playing
a stereo disc.

3. Monophonic Disc Switching: This
combines the left and right signals and
feeds the sum signal to both channels,
as illustrated in Fig. 11. This is desir-
able when playing a monophonic disc
with a stereo cartridge because the
audio (lateral) signals are added in-
phase, while the rumble (vertical) sig-
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nals are added out-of-phase, causing
substantial cancellation of vertical
rumble, which is often a considerable
problem when using a stereo pickup.

4. Quasi-Stereo Switching: This feeds
the left (or right) signal to both chan-
nels, as shown in Fig. 12, permitting
one to hear a monophonic source on
both speaker systems, thus providing
a quasi-stereo effect. While a system
that provides monophonic disc switch-
ing (Item 3) in a sense also permits
quasi-stereo switching, the reverse is
not true. For example, some stereo
amplifiers can feed the left signal to
both channels but thev cannot also
feed the right signal to both channels.
To sum up, it may be desired to feed
both signals to both channels (mono-
phonic disc switching)} or it may be
desired to feed one signal to both chan-
nels (quasi-stereo).

5. Phase Reversal: This permits the
phase of one channel to be reversed
180 degrees. If the stereo amplifier is
an integrated unit, containing power
amplifiers, this can be accomplished by
simply reversing the leads to one set of
speaker terminals, as shown in Fig.
13. If the unit is solely a control am-
plifier, phase reversal must be accom-
plished clectronically, as shown in Fig.
14, by an extra tube stage. The un-
wanted amplification is offset by a volt-
age attenuator, either a voltage divider
at the grid, as shown in Fig. 14, or a
feedback circuit from plate to grid.

While disc and tape program sources
are careful to maintain pro-er phas-
ing, nevertheless the circumstances of
microphone and speaker placement
may cause phase relationships such
that a change of 180 degrees on one
channel will provide better listening.
Improper speaker phasing, whatever
the reason, will produce poor spatial
orientation, especially of sounds sup-
posed to emanate from an area about
half-way between the two speaker
systems.

Blend Control

The ‘“hole-in-the-center” effect fre-
quently encountered in stereo can be
mitigated to some extent by feeding
some of the right signal to the left
channel and some of the left signal to
the right channel. The blend control,
Fig. 15, found in some stereo amplifiers
(and sometimes called a dimension
control) permits the listener to com-
bine the two signals to any desired ex-
tent. Inasmuch as the two signals are
combined at minimum position of the
arm, an amplifier with a blend control
can dispense with the monophonic disc
switching feature described previously.

Phantom Channel Output

Another method of eliminating the
‘‘hole-in-the-center” is to combine the
left and right signals and feed their
sum to a center speaker. The com-

(Continned on page 122)

uP: STEREO
DOWN: CHANNELS L AND R ARE COMBINED
(FOR PLAYING MONOPHONIC DISCS)

L @=— TO LEFT CHANNEL
STAGES

R® <

® TO RIGHT CHANNEL
STAGES

Fig. 11. Switch for combining channels.

Fig. 12. Quasi-stereo switching setup.
UP: QUASI-STEREO (BOTH CHANNELS
CONNECTED TO MONOPHONIC SOURCE)
DOwWN® STEREO

LS ' # T0 LEFT CHANNEL
STAGES
RO—0 TO RIGHT CHANNEL

STAGES

Fig. 13. Phase-reversal switching setup.

POWER  AMPLIFIER
OUTPUT  TERMINALS

L TO LEFT SPEAKER

TO RIGHT SPEAKER

UP: BOTH CHANNELS NORMALLY
IN PHASE

00WN: REVERSE PHASE
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L

T0 LEFT CHANNEL
STAGES

RO—p—o
i T0 RIGHT CHANNEL

STAGES
'\w BOTH CHANNELS NORMALLY

DOwN' PMASE REVERSAL
VOLTAGE  ATTENU-
ATOR, EQuUAL TGO
AMPLIFICATION OF
THE  TuBE

|||[

Fig. 14. Electronic phase reversal

Fig. 15. Arrangement for blend control.
TOP: MAXIMUM CHANNEL SEPARATION
CENTER® CHANNELS PARTLY COMBINED
BOTTOM' CHANNELS COMPLETELY COMBINED

»TO LEFT CHANNEL
\ STAGES

Re # TO RIGHT CHANNEL
STAGES

L

A

V"' VY

Fig. 16. Phantom channel output circuit.
CONTROL AMPLIFIER

OUTPUTS
L LEFT CHANNEL
$00K
CENTER {PHANTOM) -CHANNEL
800K
R RIGHT CHANNEL

57


www.americanradiohistory.com
www.americanradiohistory.com

Even with transformerless equipment
there is a "safe" design. Learn
what it is and how to incorporate

it easily when necessary,

By JACK GREENFIELD

ED1TorR's NOTE: It is scarcely a secret
these days that many radins, TV sets,
and other electronic devices that operute
on line voltage may present shock haz-
ards. (For that maltter, so do many other
plug-in clectrical appliances. despite the
juct that electrounic equipment has been
singled out for noloricty.) IHere ig an
article that goes bepond exposing the
condition. Stmple. positive measures,
which ean he perforied by the service
technician to cut the hazard, are described,

HE CIRCUIT designs of some a.c.-
Td.c. radios, TV receivers, phono-

graph units, and other equipment
lacking power transformers present
potential shock hazards to the consum-
er-operator. While this is well-known,
few people are also aware that the
danger may continue to exist even
after the equipment is turned off. In

Every wall receptacle has one slot longer

than the other (upper lefi).

matching plug insures correct insertion.

Eliminating Shock Hazards

fact, under certain conditions, the pos-
sibility of shock exists only when the
equipment is off but not when it is on.
These facts become somewhat more
disturbing when one considers the con-
fidence with which adults entrust
children with such devices.

Nevertheless, there is one design
technique for such equipment that is
safe under all normal conditions. While
some manufacturers use it, the evi-
dence, based on many devices now in
the hands of consumers, is that other
companies have not given the problem
sufficient attention.

Why this is so is a matter for specu-
lation. Possibly too many commercial
designs are based on untried, general-
ized circuits suggested in electronic

Table 1. Chassis-ground potential for “on” or “off” conditions in Figs. 1 to 4.

Input Power T . Switch Chassis Potential to
Ckt. Fig. No. ype of Connection Condition Earth Ground Remarks
Line voltage from chasasis
1 Chassis in hot line; Open (A} | 1o earth ground. _ Shock hazatd in
swincn in ground line. Line voltage from chassis | both conditions.
. Closed (B) | ig garth ground.
D i Itage t i
.. . .| OpeniA) ]";":mvlﬂ ‘;,Zzn:;_m chassis Shock hazard in
2 Chassis in ground line; hassi "equipment off*
switch in ground line. Closed (B) golz:::;:l.m earth ground | . o o0 only.
. . Open (A) g;::,’.;:lm earth ground Shock hazard in
3 Chassis in hot line; = - = "equipment on"
switch in hot line. Closed (B) {.;n:mvtglt;gz:mm chassis | condition only.
Chassis in ground line: | Qpen (A Chassis at earth ground | gqf9 ynder both
4 switch in hot line. Con- pon (A) 2°'°'“'°'- conditions. ON-
nection ensured by po- hassis at earth ground | LY APPROVED
larized plug. Closed (B) potential. DESIGN.
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Use of a

literature over the years. Such sug-
gested application designs are gener-
ally accompanied by warning notices
to the effect that they have not been
subjected to engineering review. How-
ever, such a note can be ignored easily.
Home wiring is designed to conform to
strict safety standards. It makes no
sense for this safety to end at the wall
receptacle.

The safe alteration of potentially
dangerous a.c.-d.c. equipment is a
service every radio-TV shop should
offer., It should be a rule never to
return such a device after service with-
out advising the customer of the haz-
ard and recommending conversion.
Most customers approve the change if
they are shown that the danger does
indeed exist. This may be accom-
plished simply by connecting a volt-
meter in the manner shown in the
various illustrations accompanying this
article.

To proceed intelligently with correc-
tion, the technician must recognize
the differences between design alter-
natives and understand what makes
one safe while another may be unac-
ceptable. To establish what is meant
by a safe design, at least one point
must be clear. For optimum safety, all
“chassis ground” surfaces that may be
accessible to an operator must be
maintained at earth-ground potential
under all conditions of equipment op-

ELECTRONICS WORLD
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eration, including the time the equip-
ment is off.

There are two basic a.c.-d.c. circuit
designs. For each, safety is affected
by the two possible ways of connecting
the equipment to the power receptacle.
In addition, safety is affected by the
two operating positions of the power-
control switch. A survey of possible
switch lorations is included in Figs. 1
through 4.

The two basic designs. irrespective
of other conditions, are illustrated in
Figs. 1 and 2. Figs. 4 and 3 are of the
same circuits as Figs. 1 and 2 respec-
tively, but are shown with the line cords
reversed in the power receptacle. Part
(A) of cach figure is shown with the
power switch in the “open” condition:
part (B) of each with the switch in
the “closed” condition. The individual
circuit diagrams incorporate voltmeter
indications to show at a glance the
critical readings between chassis and
earth ground. Table 1 presents a sum-
mary of features to be discussed.

Fig. 1 presents the classic case in
which danger from electrical shock
exists under all conditions of equip-
ment operation. The line cord is
plugged into the receptacle in a man-
ner that connects the equipment
chassis directly to the hot side of the
power line. Operation of the power
switech to either the open or closed
position does not succeed in removing
the connection between chassis and
the hot line because the switch op-
erates in the ground line. The opera-
tor of equipment wired in this manner
who comes into contact with the
chassis while also in contact with a
source of earth ground (plumbing in
the home, etc.), will inevitably receive
an electric shock.

Fig. 2 is the case in which danger
from electric shock exists only in the
“equipment off"” condition. In this case
the line cord is plugged into the re-
ceptacle in a manner that connects the
hot side of the power line to the equip-
ment load. With the switch open,
the ground line is open and the hot
line potential is applied to the chassis.
When the power control switch is
closed, the ground side of the power
line is connected to the equipment
chassis and the operator touching the
chassis or its exposed metal parts is
safe from electric shock. The effect of
shock with the switch off in this case
may be less severe than in the case
of Fig. 1, incidentally, since the circuit
load drops some of the available volt-
age and limits the current when the
body completes the path to earth
ground.

Fig. 3 illustrates the case in which
danger from electric shock exists only
in the “equipment on” condition. Here
the line cord is plugged into the recep-
tacle in a manner that connects the
hot side of the power line to the chassis
when the switch is closed. With the
switch open, the hot line is not con-
nected to the equipment at all and the
chassis is effectively at earth ground
potential.
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At this point in the discussion, it
should appear that a safe design in
both *“equipment on” and “equipment
off” conditions of operation would have
to combine the properties of the circuit
shown in Fig. 2B with those of the
circuit shown in Fig. 3A. Fig. 2B was
safe because the chassis was connected
to the ground side of the power line
when the equipment was on. Fig. 3A
was safe when the equipment was
off hecause the power-control switch
was wired into the side of thc circuit
that was connected to the hot side of
the power line. In the open position,
the power-control switch completely
removed the connection hetween the
equipment and the hot side of the
power line.

A circuit that combines the better
characteristics of the circuits in Figs 2B
and 3A is shown in Fig. 4. This config-
uration places the chassis in the leg
of the circuit connected to the ground
side of the power line, and places the
power-control switch in the leg of the
circuit connected to the hot side of the
power line. Careful examination will
indicate that this arrangement, exclu-
sive of the polarity of the connection
to the power receptacle, is identical to
the “dangerous” design shown in Fig.
1. Note therefore that, once the de-
sired design is chosen, safety becomes

With power-swilch location

Fig. 1.
shown, shock hazard is always present.

CRCHT
LOAD

CHASSIS
"7V

ay

Fig. 2. In this arrangement. chassis is
hot only when equipment is turned off.

Fig. 3. This circuit presents a shock
potential only when the equipment is on.

Fig. 4. With arrangement shown. chassis
is cold whether equipment is on or off.
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dependent on the polarity of the con-
nection made to the power receptacle.

To ensure that equipment of in-
herently safe design is truly safe un-
der all conditions, it is necessary to
eliminate the possibility of connecting
the equipment to the power receptacle
incorrectlv. This may be accomplished
quite simply through the use of a polar-
ized plug. This plug is effective be-
cause all modern power receptacles are
polarized. Observation will indicate
that the home wall receptacle employs
intake slots of different widths. Home
wiring is arranged so that the carth
ground line is universally connected to
the wider slot, the hot line to the
narrower slot. Equipment that incor-
porates a polarized plug matches the
wiring arrangement in the receptacle
by a scheme whereby the equipment
chassis is connected to the wide prong
of the polarized plug, and the power
control switch to the narrow prong.

While polarized plugs are manu-
factured and sold, they may not be
readily available in all locations. How-
cver, it is easy to alter a conventional
plug to conferm to the requirement.
This may be done with a small loop of
wire open at one end, which is soldered
around the edge of the prong that is to
be returned to chassis. One convenient
source of such a loop is a conventional
paper clip. If the larger, outer loop
from such a clip of the most popular
size is used, it will be suitable.

To insure a good bond, use a 100-
watt soldering iron and pre-tin both
the prong on the plug and the wire
loop. Be sure to use enough solder.
The prong can be filed to shape after
this operation to make sure that the
plug will fit in the receptacle snugly
but without forcing. To check the
effectiveness of this safeguard, at-
tempt to insert the plug in the recep-
tacle in the reverse position. It should
not fit.

The entire conversion may be ac-
complished in three simple steps: 1.
Polarize the line-cord plug, in either of
the two ways described. 2. If neces-
sary, re-wire the power *“‘on-off” switch
so that it opens and closes the hot line
of the power cord; that is, the line that
is to be connected to the narrower
prong of the plug. 3. Make sure that
the ground side of the power cord {(the
line connected to the wider prong of
the polarized plug) is connected to the
equipment chassis.

Technicians who point out the need
for such conversions to their customers
and urge that the job be done are per-
forming a service to all involved, in-
cluding themselves. Not only are these
simple changes a source of revenue,
but they protect the technician against
unfair charges of responsibility where
a shock has been incurred by the
equipment owner after the device has
been returned from the service shop.
The accompanying table and illustra-
tions provide a reference for rapid
evaluation and correction of line-
operated home-entertainment instru-
ments.
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Transistorized Phono Preamp for Stereo

By FRANCIS A. GICCA/Raytheon Co.

Construction of high performance, low-cost preamplifier
for magnetic sterco cartridges that affords the maximum
response. Design features minimum shunting capacitance.

stereophonic disc reproducing system

are the sterco cartridge and its as-
sociated preamplifier. Unless these
wo components deliver maximum per-
formance, the finest amplifiers and
speakers cannot hope to produce true
stereophonic fidelity. If a stereo car-
tridge can inherently reproduce the
entire audio spectrum with high fideli-
ty. then it is obvious that its preampli-
fier must not destroy this fidelity or
add hum, noise, or distortion of its own.
This article will cover the development
of a preamplifier designed to achieve
optimum performance with magnetic
sterco cartricdges.

By their very nature, magnetic sterco
cartridges have low outputs in the 1
to 10 millivolt range. At 60 cps, RIAA
equalization requires a hass boost of
16 db. This bass boost, coupled with the
stereo cartridge's low output, can
easily lead to serious hum in the pre-
amplifier unless the initial design over-
comes this inherent problem. The oh-
vious solution is to completely isolate
the preamplifier from a.c. fields hy
either using a highly filtered d.c. heater
supply in a vacuum-tube preamp or by
eliminating tubes and using transistors.

TIIE most critical components in a

The latter approach is preferable since
transistors are inherently hLhum-free
and the expense of a low-ripple d.c.
heater supply is avoided. Therefore, it
was decided that the best low-hum
preamplifier could be built using tran-
sistor cireuits.

In order to extract the smoothest
and widest [requency response from a
magnetie cartridge, it is vital thar the
preamplifier offer optimum loading for
the cartridge. Unfortunately, a basic
conflict exists in tryving to load a mag-
netic cartridge properly by resistive
means alone.

Fig. 1A shows the basic equivalent
circuit for a magnetic cartridge. its
cabling to the preamplifier, and the
preamplifier loading. At frequencies
below cartridge resonance, shunt ca-
pacities may be neglected, vielding the
equivalent circuit of Iig. 1B. This cir-
cuit is essentially a low-pass RL filter
whose response is down 3 db at f = (R.
+ R.) / 27L.. In order to prevent a
droop in response in the audio band,
this corner frequency must be above
the highest frequency it is desired to
reproduce. This, in turn, requires that
R. + R. be greater than 27 L. at this
frequency, which requires a large value

of Ry since R. is fixed by the cartridge
chosen and is generally a low value.
Unfortunately, a high value R, can
cause excessive thermal noise in the
preamplifier, generated hy thermal agi-
tation in this large resistor. This leads
to the first contlict; a large valuc R.
for minimum low-pass filter effects, but
a small value ol R: for minimum ther-
mal noise generation.

Consider the high-frequency reso-
nant equivalent of Fig. 1C. Here the
cartridge appears like a resonant RLC
circuit which exhibits the resonant
response shown. If R, is large, then
the resonant peak will be correspond-
ingly large. If the resonant peak oc-
curs in the audio band, due to high
cable and preamplifier capacitance, the
resonant peak should be made as small
as possible through the use of a low
value R in order to keep the response
smooth. If at all possible, the resonant
peak should be kept out of the audio
band since cartridge output drops off
rapidly above resonance. These facts
suggest that the value of R, should be
kept low, as should cable and preampli-
fier eapacitance. This, again, is in con-
flict with the requirement of a large
value of R. for minimum low-pass

Over-all and internal views of the preamplifier. The interior view, taken with one of the chassis side
panels removed. shows the underside of one of the two wiring boards used in the construction.
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filter effects. For an excellent discus-
sion of cartridge loading see “Loading
the Phono Cartridge” by Herman Bur-
stein, Rapio & TV NEews, November,
1958.

Because of these conflicts in a choice
of loading resistance, many cartridge
manufacturers recommend a value of
loading resistance which compromises
low-pass and resonance effects. For-
tunately, there is a solution to this
dilemma which is not a compromise
and affords maximum response from
all cartridges.

If cable and preamplifier capacitance
can be reduced to only one or two
micromicrofarads, then cartridge res-
onance will occur well above the audio
spectrum and R. can be increased in-
definitely since the resonant peak will
be inaudible. A large value of Rr then
places low-pass filter effects outside
the audio band.

However, R. must be kept physically
small in order to minimize thermal
noise. This appears to conflict with the
foregoing but it need not if a physically
small resistor is electronically multi-
plied in value to appear like a large
resistor. Fig. 2A shows how this may
be accomplished. Transistor V, is con-
nected as an emitter-follower, which is
roughly equivalent to a vacuum-tube
cathode-follower. If the emitter-follow-
er has an a.c. gain of 0.9, then the a.c.
output voltage (HE,) across R is 0.9 E\,
the input voltage. An impedance Z is
connected between input and output.
Summing voltage drops around the
input yields: B, = IZ + 09 E: or 0.1
E, = IZ. The input impedance seen
across terminals 1 and 2 is then E\/I =
10Z. This shows that the effective im-
pedance seen across terminals 1 and 2
is ten times greater than the actual im-
pedance Z. If Z is a resistor, then ten
times this resistance is seen across ter-
minals 1 and 2. If Z is a capacitor, then
one-tenth its capacitance is seen. If
the gain of the emitter-follower is 0.99
instead of 0.9, then 100 times Z is seen
at the input.

This is exactly what is desired since
effective capacitance is greatly reduced
and effective resistance is greatly in-
creased while still maintaining a resis-
tor of small physical size.

Like a cathode-follower, the emitter-
follower has a low output impedance.
Therefore, terminal 3 of Fig. 2A is close
to ground potential. This fact allows
the shield of the cartridge cable to be
connected to terminal 3 which places
the cable capacitance from the input to
the output of the emitter-follower,
thereby effectively lowering the cable
capacity. With an emitter-follower
gain of 0.99, a cable capacitance of 100
pupf. is reduced to a negligible value of
1 ppf. Of course, the cartridge output
must still be applied between terminals
1 and 2, which requires a third lead to
carry the ground. Preferably, this
should be a second shield about the
cable, but may be a separate unshielded
wire, as shown in Fig. 2B.

Fig. 3 is the schematic diagram of
the complete preamplifier. In order to
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Le Ce Re 3 db Point Resonant Preamp Booster
F CARTRIDGE (mhy.) (upf,) (chms) Low-Pass Peak* Output Output
(ke.) (ke.,) {volts)} (volts)
Electro-Sonic
-100 1 Unmeas, 40 2000 2000 .039 .250
Fairchild
XP-4. 3 Unmeas. 600 3000 1500 120 756
Fairchild
232 4 Unmeas. 600 2000 1000 .120 .756
General Electric
GC- 500 50 600 18 30 240 Note 1
Grado Magnetic 1 Unmeas. 600 9000 2000 078 .491
Pickering
371 Note 2 Not Calculable .390 Note 1
Scott
1000 Note 2 Not Calculable .160 Note 1
Shure
M3D 350 30 440 30 45 .200 Note 1
Stereotwin
ST-200 Note 2 Not Calculable .980 Note 1
*Resonant peak calculated includes effect of 500 uuf. cable capacity.
Note !. Use of booster amplifier with these cartridges not recommended, in order to keep distor-
tion level low,
Note 2. This data not available for these cartridges.

Table 1. Measured characteristics of some typical magnetic stereo cartridges
along with their outputs when employing the circuits described in the text.

WINDING
WINDING
INDUCTANCE b ey TANCE

Le Re .
- ) z «
EQuIv. So|  va] TG §zo
VOLT. b4 w— % R 348w
GEN. Z F « ¥3a
Q a4 -4 ady
- o
] a
W
. o Seth
L4
Le Re .
a3 € 08
e FREQ.
18)
'
e PP —
2wJL¢ Crov
—° £ o
cn,T n3 €o op

FREQ.
{Cy

Fig. 1. (A) Cartridge, cable. and preamp
equivalent circuit. (B) Equivalent circuit
below cartridge resonance. {C) Equivalent
circuit at cartridge resonant frequency.

Fig. 2. (A) Emitter-follower used as imped-
ance multiplier. (B} Emitter-follower effec-
tively lowers cable. preamp capacitance.

J-Eu

€ 3
R3 [ 351
2 i
(A)
~Ecc
C
CARTRIDGE SHIELD )
= F— Vi
[ — 3 T
-l
=P
3 1Cw+C
'y
R
2
— - J
k3

www americanradiohistorv com

prevent duplication of discussion, only
the left channel circuit will be covered.
What is said will, of course, apply to
both channels.

Note that input transistor V. is con-
nected as a conventional common-emit-
ter amplifier and not as an emitter-
follower as previously discussed. How-
ever, as will be seen, the voltage across
unbypassed resistor Es is actually a
large fraction of the input voltage as
previously detailed for an emitter-fol-
lower, Transistor V, has a common-
emitter gain of about 20 db which
means that ten times the input voltage
appears across the 30,000-ohm collector
load resistor, B,. Since the same a.c.
current flows through the 1000-ohm
emitter resistor Rs the voltage across
this resistor must to 1/30th the volt-
age across the collector resistor (1000/
30,000) or %rd the input voltage ap-
pears across Rs This leads to an im-
pedance multiplication of 1.5—surely
not a spectacular amount.

Feedback accomplishes the remain-
ing impedance multiplication. The feed-
back network, C«-RsC,s from the col-
lector of V. to the emitter of V. serves
two purposes. First, it applies RIAA
equalization to the preamplifier. Sec-
ond, it feeds back sufficient output sig-
nal to Rs in the proper phase such that
the voltage across Rs is approximately
equal to the input signal. As a result,
the impedance multiplication factor is
about 80, surely adequate to minimize
capacitance and allow the use of a
physically small loading resistor for
minimum thermal noise. The loading
resistance is formed by the parallel
combination of R, and R. (about 18,000
ohms), which establishes bias for V.

At low frequencies, the reactance of
feedback capacitor C. is large. There-
fore, at low frequencies negative feed-
back is small and the impedance multi-
plication factor is correspondingly
small and approaches 1.5. Fortunately,
a high value loading resistance is
needed only at high frequencies where
the low-pass filter effect comes into
play. Actually, a lower impedance at
lower frequencies is advantageous since
the preamplifier offers a lower input
impedance to stray hum fields and
minimizes their pickup.
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Fig. 3. Complete schematic diagram and the
parts list for transistorized phono preamp.
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R, R—240.000 ohm, low-noise deposited car-
bon res. (sec text)

Re, Rio—24.000 ohm, low-noise deposited car-
bon res. (see text)

Rs, Ri—30,000 ohm, low-noise deposited car-
bon res.

Ris R12—3900 ohm. Y3 ». res.

Rs, Rts—1000 ohm, V3 ». res.

Re. Ru—30,000 okm, V5 =. res.

R2. Ru—15,000 ohm, 1 w. res.

Rs, R1:—18,000 ohm, V5 w, res.

Ri>—30 ohnt, VY3 =, res.

Riv, Riv—27.000 ohm, V3 =, res.

Rar—Sce text

C1. C2—8 uf., 30 v. elec. capacitor

Ci, Cs, Cs, Cu, Crs. Cuty C1o—40 pf., 30 v. elec.
Cs, Co—2700 put., 500 v, mica capacitor

Cy, C10—6800 uuf., 500 v. mica capacitor
Cyy—12 pf., 250 v. elec. capacitor

C15/C16—20 pf.. 150 v, elec. capacitor

POWER SUPPLY ALTERNATES
NOTE: FOR A.C. OPERATION,
CONNECT P1 10 J8,
P2 TO J?
FOR BATTERY OPERATION,
CONNECT P3 TO J7,
P4 TO J8

RECOMMENDED CARTRIDGE CABLING

INNER
SHIELD

/- FREE

INNER
SHIELD TO J5+
———
OR J6 -

QUTER
SHIELD
_ —~ . Tg J|3
N R P J
TO CARTRIDGE A 4
¢ | oouLE-sHiELD
CABLE

OUPLICATE IN BOTH CHANNELS

JiJo Js. Ji—RCA phono jack

Js, Jo, J2, Jo=—Pin jack

P;, Pe, Py, Pi—Din plug

SRi—Selenium rectificr, 20 ma., 150 ». (Fed.
eral 1159 or equiv.)

Tr—Isolation trans., 117 v, sec., 35 va. ( Triad
N3I1X or equiv.)

Bi—22Vs.volt battery

Vi, Vi, Ve, Vi—“p-n-p” trausistor (Raythcon
Type 2N414)

Fig. 4 shows the actual measured
variation of input impedance with fre-
quency. At low frequencies the input
impedance is 27,000 ohms which is 1.5
times 18,000 ohms, the parallel com-
bination of R, and R.. At high frequen-
cies the input impedance is 140,000
ohms, which represents a multiplication
of 80.

Fig. 4 also illustrates another impor-
tant virtue of the equalization feedback

circuit; that of lowering the output im-
pedance of the preamplifier. At high
frequencies the preamplifier's output
impedance is a low 60 ohms which al-
lows the use of a longer length of
shielded cable to the main power am-
plifiers without any attenuation of
highs.

The preamplifier uses two direct-
coupled common-emitter stages be-
cause this configuration is least sensi-

Fig. 4. Curves showing the variations in the input and output impedances of unit.
Note how the input Z rises and the output Z falls as the frequency is increased.
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tive to bias changes which may be
caused by variations in transistor para-
meters or temperature. The d.c. feed-
back in the form of bypassed emitter
resistors (R, and R.) also stabilizes the
preamplifier against transistor
changes. The resulting basic preampli-
fier is very stable and has extremely
wide response. As a matter of fact,
without feedback equalization, the 1
db-down points of the preamplifier oc-
cur at 9 and 340,000 cps. This fact
guarantees ahsolute minimum pream-
plifier phase shift within the audio
band. Unless both preamplifiers have
negligible phase shift in the audio hand
a phase error will exist between chan-
nels and cause a severe loss of stereo-
phonic effect. The inherent stability
of the preamplifier is indicated by
the fact that the gain varies less than
one decibel from zero to 85 degrees
centigrade.

Raytheon Type 2N414 transistors
were chosen because of their wide re-
sponse, low noise, and low cost (only
$2 each}. The entire preamplifier can
be built for less than $25 complete. In
order to keep the price as low as this
without sacrificing performance, the
gain of the preamp is average, which
means that the gain is adequate for
medium- and high-output magnetic
cartridges, but insufficient for low-out-
put cartridges. If low-output car-
tridges are to be used, the gain will
have to be increased by the addition of
a booster transistor amplifier following
the main preamplifier. Fig. 7 is a sche-
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Fig. 5. Curve showing the measured high-frequency effects described in the text.

matic of an appropriate booster ampli-
fier for low-output cartridges. Clearly,
it is an expensive waste to build in gain
to handle all cartridges if a medium-
or high-output cartridge is to be uscd.

Table 1 shows what outputs can be
expected from typical stereo cartridges
which were checked with the pream-
plifier—both with and without the
booster. Table 1 also indicates which
cartridges should not use the booster
amplifier. Medium- and high-output
cartridges should not use the booster
because the high levels will cause un-
necessary distortion in the booster am-
plifier and the output level from the
preamplifier is adequate.

As a further means of reducing cost,
tone and volume controls were not in-
corporated. Actually, such controls do
not belong on the preamplifier proper,
but rather on the main amplifier or
control center. The principal task of
the preamplifier is to draw maximum
stereo performance from the cartridge
and to accurately apply RIAA playback

cqualization. This tho transistor pre-
amp does, and does exccllently.

Performance

In order to evaluate the performance
of the preamplifier, several tests were
run. First, feedback capacitor €, was
shunted with a large value capacitor
(40 uf.) and capacitor Ci removed. This
applies a constant amount of (eedback
across the audio band and allows analy-
sis on a flat-response basis rather than
having to take the RIAA characteris-
tics into account. Such an approach
is valid since the RIAA characteristic
merely superimposes its own curve on
the flat response of the preamplifier.
With the preamplifier thus modified, it
is flat to 340,000 cps and allows the in-
vestigation of high frequency low-pass
and resonance cartridge effects.

Fig. 5 shows the test setup used. A
cartridge equivalent was constructed
as shown and connected to the pream-
plifier using a 500 ugf. cable—then the
preamplifier’'s response was measured.

Fig. 6. Here is the actual measured RIA A playback characteristics of the preamp.
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Low-pass filter and resonance effects
will be most severe with large car-
tridge inductances (L.). Of all the car-
tridges checked, the General Electric
Model GC-5 had the highest inductance
--500 mhy.—so this value was used.
The GC-5 has a coil capacitance (C.) of
50 puf. which places the cartridge res-
onance at 30,000 cps. In order to make
the problem more severe, 100 puf. was
used which places the resonant peak at
13,500 cps. Note that even with this
severe capacitance the response is
reasonably flat to 17,000 cps, rising only
3.7 db at resonance. With the actual
value of 50 upf., resonance effects lie
completely outside the audio band.
Removing C. allows evaluation of
low-pass filter effects. For the GC-5
inductance of 500 mhy., the preampli-
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Ret1, R:s—180.000 ohm, V3 w. res.

Re:o Ree—13,000 ohm, V3 w. res.

Res. Re—15,000 ohm, V3 w. res.

Rii. Rew—2000 ohm, V3 w. ves.

Cr, Cww—40 uf., 30 v. elec. capacitor

1. Jie, Jti, 11e—RCA phono jack

T3y Jyy—Pin jack

Vs, Vi—"pen-p” transistor { Raytheon 2N414)

Fig. 7. Schematic of booster amplifier.

fier causes a low-pass 3 db point at
18,000 cps. The resonance shown in
Fig. 5 at 95,000 cps is due to cable ca-
pacitance reduced in value from 500
puf. to approximately 5 ppf. by the
preamplifier.

The GC-5 represents the most severe
case of high-frequency effects due to
its high inductance. Table 1 indicates
the location of the 3 db low-pass filter
point and resonant peak for several
other popular cartridges, measured in
the same manner as for the GC-5. All
cartridges listed are unaffected by the
preamplifier and response is limited
only by the response of the cartridge
itself. If the GC-5 is to be used, its
low-pass 3 db point should be raised to
36,000 cps by increasing R, and Rs to
470,000 ohms and R: and R to 47,000
ohms. This increases the noise level
slightly, but this is compensated by the
higher output of the GC-5. As a result,
the signal-to-noise ratio remains the
same as for lower output cartridges.

{Continued on puage 96)
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T was Monday morning, and Miss

Matilda Perkins, “office force” of

Mac's Service Shop, was returning
to work after a two-week Florida
vacation. It was no accident she looked
particularly attractive. The occasion
somehow seemed special, and she had
dressed for it. According to Matilda's
standards, her aqua-colored summer
sheath dress was cut daringly low in
the back to show off her beautiful tan.
After all, that tan had cost an esti-
mated one-hundred dollars a square
foot; and it made no sense to hide it!
She smiled happily to herself as she
anticipated the appreciative wolf-whis-
tle with which Barney, Mac's assistant,
would undoubtedly greet her.

But when she stepped into the office
portion of the service shop it was
deserted. Her face fell a little as she
walked across to her familiar desk and
absent-mindedly rubbed a finger of
her white nylon glove over the surface
and then looked at it: not a trace of
dust. The desk was spotless and in per-
fect order. What's more, the whole
office was simply shining.

Matilda felt strangely disappointed.
All the while she had been driving
her car through the red fields of Geor-
gia, up and down the beautiful rolling
hills of Alabama and Tennessee, and
then along the Kentucky Turnpike,
she had pictured herself, after that
stunning entrance, as peeling off those
white gloves, slipping into her smock,
and happily tearing into the dust and
disorder she was certain would be
present after her two-week absence.

“Guess they didn’t miss me because
they don't need me,” she said sadly to
herself as she walked toward the
closed door of the service department.

As she pushed the door inward, the
room was in complete darkness and
apparently deserted; but before she
found the light switch, she was
grabbed and soundly hugged by at
least two people while the familiar
voices of Mac and Barney were shout-
ing in opposite ears, “Welcome home,
Matilda! Welcome home.”

The lights came on, and at the same
time the plaintive notes of her favorite
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By JOHN T. FRYE

A Missed Miss

“September Song”

recording
issuing from a repaired hi-fi console in
the corner. A white tablecloth was

hegan

spread over an improvised table in
the center of the room and a vase of
beautiful red roses adorned it. Also on
the table were three huge frosty-look-
ing chocolate sodas and a heaping dish
of vanilla wafers—two of Matilda’s
gustatory weaknesses.

“Wheee-whooo!’ Barney whistled as
he spun her around and took in the
well-fitted dress and the tan; “don't
we look scrumptious!! Let's see how
far that tan extends, Tildy,” he tecased
as he pretended to reach for the zipper
on the back of her dress.

“Down, Lobito!” Matilda retorted as
she slapped away his hand. She walked
over and read aloud the card nestled
among the roses: “Don’t leave us
again, Matilda. We love you. Mac and
Barney.” Blindly she got a handker-
chief out of her brand-new alligator-
skin bag and dabbed at her eyes. “You
big lugs ought to be ashamed of your-
selves for making a girl ery,” she said
as she managed a rather wobbly smile.

Soon they were enjoying the sodas
and all three talking at once.

“You boys certainly kept the office
clean,” she complimented.

“Oh that”’ Mac said disparagingly.
“Don’t let it fool you. My wife had
Barney and me slaving away until
after midnight Saturday cleaning up
the joint. You should have seen it when
we started. My wife said she wasn't
going to have you come back from a
lovely vacation to such a pig-sty as this
was. She nearly worked us to death
didn't she, Barney 7"

“Did she ever! Geeee! What a top-
sergeant Mrs. McGregor would make!
I just never realized before, Matilda,
how you have to be continually after
a place like this to keep it from going
to seed. And if that office looked bad,
you should have seen this part. You
could hardly walk through it. Mac and
I both know now how important your
continual nagging at us to keep the
shop ¢lean and in order really is. You
don’t know how we missed hearing you
say: ‘You can’t make a call in that
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soiled uniform; go change it.' ‘“That
bench looks ready to start. Why don't
you redd it up and s*a~t over?’ ‘I'll bet
if these windows were washed a person
could see it was a nice day outside.’ "

“Neither did we realize what a load
you took off us by wrestling with the
customers on the phone or in person,”
Mac interrupted. “It seemed that when
I rcached the critical point in a dial-
stringing or alignment job invariably
the telephone would ring or the front
door would open and I would have to
drop everything and go talk to the
customer. He or she always went into
a long and involved discussion of the
set’s case history from the day he
bought it right down to now. I've heard
you listen to these stories with every
indication of sympathetic interest time
after time; and I'm thoroughly con-
vinced you deserve a medal for pa-
tience, tact, diplomacy, and histrionic
ability.”

“And keeping the files straight, the
hooks up to date, and the parts stock
in order is a full-time job by itself,”
Barney added. “Mac and I did our best,
but I'm afraid you’'ll find things a little
messed up in those departments.”

“Mostly, though, we just missed
you,” Mac said gruffly. “That front
office scemed as empty and lifeless as
a TV cabinet with the chassis pulled.
We're mighty glad to have our office
girl back, and we're convinced no
service shop should try to operate
without a reasonable facsimile of
same. But enough of this. Did you
have a good time on your vacation?”

“A wonderful time,” Miss Perkins
answered. “As you know, Sylvia Rich-
ards went with me, and this was her
first trip to Florida. It was my fourth
trip. and playing guide is always lots of
fun. We went down the west coast,
taking in St. Pete, that beautiful Sun-
shine Skyway Bridge, and the other
cities along the Gulf. Then we crossed
the Tamiami Trail and went down the
Overseas Highway to Key West. We
spent one night on Greyhound Key
with the ocean on one side and the
Gulf of Mexico on the other and with
the wind and the surf singing a lullaby
all night long. Golly, how I slept there!

“Then we came up through Miami
and took Highway One all the way to
Cocoa, where we turned inland to Or-
lando. We stayed with an uncle and
aunt there for about a week. My cous-
in, Donald, is a great fisherman; and
he had Sylvia and me seining bait and
catching flounders and triple-tail in
Cape Canaveral Harbor every minute
we were not sightseeing with my uncle
and aunt.

“What a romantic fishing place that
is! On one side of the harbor you can
see submarines and other government
ships tied up in the shadow of a huge
crane that could, I'm convinced, pick
up a locomotive as easily as I pick up
a potato chip. Across the harbor a
great ocean tanker is tied up at the
dock of a citrus-fruit plant while its re-
frigerated hold is pumped full of or-

(Continued on page 110}
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Saféguard Your Shop

By ERNEST W. FAIR /

6 E HAVE good locks, a burglar
alarm, and plenty of insurance—
so why should we worry?"”

That is a frequent response when a
service-shop operator is asked whether
he has done everything he can to safe-
guard himself against such hazards as
burglary and fire. Each of the items
mentioned is indced necessary in a
plan for adequate protection of a radio-
TV shop while the owner is gone over-
night or over a holiday—but by them-
selves they do not provide the full pro-
tection required. Too many shop own-
ers have relied on these measures ex-
clusively, to their later regret. Com-
plete protection involves consideration
of many things, some of them insigni-
ficant in themselves, yet important in
the over-all scheme. A number of these
items are considered here. The service
dealer will find it useful to check his
own practice against each point men-
tioned to judge for himself just how
thorough his own protective measures
are.

Don't be careless about money. Cus-
tomers and other people notice such
things and talk, No one, not even em-
ployees, should know where shop
money is kept if it is placed anywhere
other than in a recognized, protective
device. It's never good policy to take
all the cash home every night. It's
also poor procedure to have '‘secret”
hiding places on the shop premises. If
it is inconvenient to use a bank's night
depository, protection provided within
the shop should be of the right kind.

The right kind of protection, of
course, is a safe. This doesn't mcan
that a big investment must be made;
there are a number of good ones of
small size. One of these can be quite
adequate when put in the right place
and installed in the correct manner.
The “right place” requires a little
thought. It is not a dark corner where
no one is likely to see the safe., On
the contrary, it should be where it can
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be scen from the street at night. A
light shining over it will help.

If the safe has rollers on it, remov-
ing these is a good idea. There's no
sense in making it easy for a burglar
to take the safe with him and worry
about getting out the contents at his
leisure. For maximum safety, especial-
ly if the safe is one of the smaller,
lighter ones, it should be set in a small
bed of concrete.

The cash register should be made
as conspicuous as the safe, That is,
it should be clearly visible from the
outside at night and should also be
well lighted.

The simple factor of light itself af-
fords considerable protection. Even
where no safe or cash register is in-
volved, it is always a good idea to keep
at least one fairly bright light burning
in the shop all night. The actual cost
on the utility bill will amount to only
a dollar or so a month, which is a
reasonable price for the service ren-
dered. Be sure to use bulbs of good
quality in such fixtures. Remember,
you are not only depending heavily on
their reliability, but they also must
burn for a goodly number of consecu-
tive hours.

To supplement interior lighting, an
investment in mirrors is definitely
worthwhile. A few of them well-placed
in the back of a lighted shop will make
it virtually impossible for someone to
hide behind equipment or fixtures, out
of direct range of vision.

Before we leave the subject of il-
lumination, here are some other sug-
gestions. Make certain that there are
lights over the back door to the shop
and any other means of access, espe-
cially those that are in otherwise dark-
ened areas. These extra lights are
always a good investment in terms of
the small cost involved. Prowlers and
vandals just won’t work under lights
if they can possibly avoid them. As
long as there are other available places
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Is your service business one of the many that is
not adequately protected against damaging losses?

that are less well protected they can
victimize, they will “take their busi-
ness” to these other ‘‘customers” if you
carefully avoid cooperating in their
schemes to “patronize” you.

Of course, thieves can always man-
age to break or put out light bulbs.
However, this creates another hazard
for them, of which they are well
aware: There is always the possibility
that your lighting plans are known to
the police—as they should be—and
that the absence of a light that should
be on will attract as much attention as
the light itself. Don't let this possi-
bility be a mere bluff. Get acquainted
with the police in the prowl car that
patrols your street at night. Let the
police know exactly what your light-
ing plans are—where each light is
located—and let them know that you
will definitely keep these lights on
regularly. If you are faithful in stick-
ing to your lighting plan, the disabling
of any light will provide an automatic
indicator to the law that something is
wrong.

It is surprising how many burglaries
of small business firms occur because
the owner or an employee did not lock
a door before leaving. This could hap-
pen to any of us and it is most likely
to occur when one is in a rush to leave.
Make it a strict rule to check every
lock, light, or other safeguard one
extra time before leaving—especially
when you're in a hurry. If a gnawing
doubt arises concerning whether you
actually did take care of any of these
items, after you have left, go back. The
one time that this doubt might turn
out to be correct will more than repay
you for your extra trouble.

In addition to locks on doors, iron
bars are worth using. One that can
be put in place across the back door
at night is an excellent deterrent.
Metal bars across windows, skylights,
and door glass for all doors except the

(Contmued on puge 120)
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Evaluating An Oscilloscope
By DAVID R. ANDERSON /

Eptror's NoTe: Oscilloscope manufac-
turers are seldom reluctant to publish
specifications these days. Whether you
are buying. already own one, or are won-
dering abont the need for a replacement,
the problem is that of interpreting ab-
stract specs in terms of concrete perform-
aice. You may ask such quesiions as:
“Will the instrument serve for all the
applications I intend?” “If it falls shart,
do I uced anather one or can’ I adapt it
to My needs without much trouble?”
“Can 1 ntanage by simply taking limita-
tions into account in interpreting the
data it provides?”’ In the long run. you
wtrst develop your own answers, but the
mfornation heve willi help.

F you are in the market for a new

oscilloscope, you want to purchase

one that will be adequate to your
purpose with minimum cxpense. If you
already own one, you want to get the
most out of it and also find out where
and when not to use it. In either case,
your point of departure is a list of the
instrument’s specifications.

A typical list of important specifica-
tions appears in Table 1. While the

particular values given would be for a
good instrument intended, say, for a
service bench, they are not to be taken
as absolute standards. Depending on
the work in which the scope will be
used, there will be considerable lati-
tude for many specifications. Also, the
values chosen for illustration do not
apply to any particular instrument.
The first two items on our list con-
cern the cathode-ray tube and the volt-
age applied to its second anode. The
voltage has direct bearing on the
resolution and intensity of the trace.
If the second-anode voltage is too low
when compared to the maximum rec-
ommended or typical operating voltage
for the CRT, as listed in the tube
manufacturer’s manual, sharpness and
brightness of the trace will be reduced.
For example, the maximum rated
voltage for the SUP1 is generally given
as about 2500 volts, with 2000 volts
listed as typical. Suppose that a scope
using this tube operates with 1400

Table 1. The type of information to look for in manufacturers’ specifications,

CATHODE-RAY TUBE

TypPe .........iiiiiui... 5UP1

Accelerating Potential ..., 2100 volts on 2nd anode with respect to cathode
VERTICAL AMPLIFIER

Sensitivity . ... .. ... ... 25 r.m.s. millivolis/inch

Frequency Response ..... Flat 15 cps to 4.5 mec. +~ 3 db

Rise Time ............... 06 microsecond

Overshoot .............. 2% over usable range

Input Impedance. ........ 3 megohms shunted by 50 uef,

Attenuator ... ... ........ 4-position, frequency compensated: X1, X10, X100, X1000
Gain Control ............ Direct reading: calibrated for peak-to-peak reading
HORIZONTAL AMPLIFIER

Sensitivity .............. 0.6 r.m.s. volt/inch

Frequency Response . .... Flat 10 to 500,000 cps == 3 db

Sweep-Generator Range..From 10 to 500,000 cps in overlapping ranges

Retrace Blanking ........ Complete on all ranges

Syme ....oiiiiiieen... Internal positive or negative: external connection: or line

frequency (60 cycles)

&6
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To buy a new scope or get the most out of one
you have, you must interpret specs in terms of use.

volts or less on the second anode. Since
this reduced potential makes the elec-
tron beam less stiff, gain requirements
in the vertical, horizontal, and blank-
ing amplifiers are also thereby reduced.
As a result, the accumulated differ-
ences make it possible to manufacture
and sell a scope at less cost than if a
higher second-anode voltage were used.
In this connection, note that manufac-
turers of the 5UP1 do not recommend
its use with less than 1000 volts.

If this voltage does not seem very
high in an otherwise acceptable instru-
ment you are evaluating, it may still
be adequate, depending on how much
brightness and resolution you require.
If you have any intentions of photo-
graphing oscillograms, for c¢xample,
you would place increased value on
this characteristic. Sometimes a scope
with low second-anode voltage will
have a tinted, acetate filter mounted
over the face of the CRT. Since this
blocks outside light from the face of
the tube, apparent intensity and reso-
lution are improved.

Concerning the vertical amplifier,
we deal with its sensitivity first. This
is usually stated in terms of the mini-
mum necessary input voltage, at full
gain, to provide a given amount of
deflection (vertical) on the face of the
tube. If 25 r.m.s. millivolts, or .025 volt,
applied to the input of the vertical
amplifier produce one inch of deflec-
tion, the sensitivity may be rated as
25 r.m.s. millivolts/in. In general, a
scope with this sensitivity is adequate
for TV servicing. If a lower voltage
is given as producing one inch of
deflection, this means the instrument
is still more sensitive. Note that ex-
treme sensitivity can also be undesir-
able, as it may increase the possibility
of picking up stray fields that can dis-

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

1 pSEC. '| = [evses -! ’-—.osussc.
I 90% $0% —1 —T—
90% : ? _E.
H L] I| w20
RISE TIME ] CYCLE | cyCLE
1
-
'O%—k L I' 10% —¢
l——IIZuSEC.——‘ le—1/2pSEC o4

(a)

(8} [

Fig. 1. A square wave (A) or any high-frequency waveform will be distorted
considerably (B) by slow rise time, but only slightly (C) by short rise time.

tort the waveshape under observation.
In some cases, this figure is given in
centimeters rather than inches. but
conversion to inches can be made
easily. (254 cm. = 1 in.)

The vertical amplifier’'s frequency
response is also important. An ideal
unit would amplify all freguencies
within its range equally well, providing
a perfectly flat response curve. How-
ever, this idealized and impractical
response is not necessary—as long as
the frequency discrimination is taken
into account by the user when examin-
ing waveforms. Most listings use the
db method of rating this characteristic.
To avoid confusion, some understand-
ing is necessary here.

For instance, take the response spec-
ification given in Table 1. This ap-
pears to be exceptionally flat, because
we know that a 3-db change in sound
level is barely detectable by the human
ear. However, this same change in the
gain of a vertical amplifier is equal to
a visual (voltage) variation in the
height of the trace of 30 to 40 per-
cent. In other words, = 3 db means
that a “flat” response curve could vary
40 per-cent above and 30 per-cent be-
low amplitude of the reference fre-
quency used. Fig. 2 indicates the
relationship between db and percent-
age of variation. Frequency response
that is acceptably flat to the eye would
not vary more than =1 db, a varia-
tion of +12 per-cent to —10 per-cent.

Fortunately, maximum deviation
from flat response usually occurs at
the extremes of the range. Many man-
ufacturers also show, in addition to
the =3 db rating, the range over which
response will vary less (for example,
=1 db from 20 cps to 3.5 mc.). In any
case, foreknowledge of the nature of
frequency amplitude discrimination
will help you take it into consideration
when viewing certain waveforms.

The rise time of the scope is the
minimum time it takes the beam to go
from 10 per-cent to 90 per-cent of the
maximum deflection of the phenome-
non being viewed. Rise time becomes
important if high-frequency wave-
forms or those with steep wavefronts
are to be observed.

If a 1-mc. signal, particularly a
square wave, as in Fig. 1A, is being
viewed, it takes one microsscond to
complete one cycle. If rise time is .2
microsecond, one-fifth of the cycle will

August, 1959

have passed before the beam can reach
90 per-cent of maximum deflection.
This will cause the leading edge of the
trace to slope as shown in Fig. 1B,
considerably changing the appearance
of the waveform.

Now suppose that, under the same
conditions, rise time is .05 microsecond.
Then only one-twentieth of the cycle
will have passed before the beam
reaches 90 per-cent of maximum de-
flection. This will allow the leading
edge of the trace to be much steeper,
as shown in Fig. 1C, than with the
slower rise time. A rise time of .05
microsecond is more than adequate for
TV service work.

An example of overshoot is shown in
Fig. 3. The spikes on the leading edge
of the square wave are caused by ex-
cessive high-frequency compensation
in the vertical amplifier. If overshoot
is too great a percentage of the total
amplitude of the waveshape under
observation, it will cause distortion.
The percentage of overshoot is found
by taking %% normal peak-to-peak
value of the waveform and determin-
ing what percentage of this value
the spike comprises. The percentage
of overshoot in a well designed scope
will be 2 per-cent or less.

When a scope is connected across a
circuit, its input resistance and shunt
capacity are in parallel with the circuit
under test, as shown in Fig. 4. The
higher the input resistance of the
scope, the less current it will draw and
the less it will load the circuit under
test. Also the smaller the input capac-
ity, the higher will be its reactance
and the less it will distort the input
signal. In some cases it is necessary
or helpful to use a low-capacity probe
which effectively reduces the input
capacity of the scope. This is especially
true at the higher frequencies where
the shunt capacity will have the great-
est effect. If the scope has an input
resistance of one megohm or more
shunted by 50 puf. or less, it is suitable
for connection to most points in a TV
set. .

The vertical-attenuator switch does
exactly what its name implies. It at-
tenuates the signal applied to the input
of the vertical amplifier thus prevent-
ing overload and consequent distortion
on high-amplitude signals. It is neces-
sary that the vertical attenuator have
some sort of frequency compensation
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if its impedance is to remain constant
at all frequencies.

The vertical attenuator usually op-
erates in steps of ten, with the first
step a one-to-one ratio. If the highest
step is one-hundred-to-one and the
scope can handle a 2-volt peak-to-peak
signal with no attenuation then, in the
X100 position, it can handle a peak-to-
peak input of 200 volts.

The continuously variable vertical
gain control simply varies the gain of
the vertical amplifier, as a rule. It may
or may not be directly calibrated. If
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Fig. 2. A response curve. “flat” to the
ear. within + 1 db. The same variation
as seen on a scope will seem less flat.

¥
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Fig. 4. Scope loads h.f. circuits with
input capacitance as well as resistance.

{a) (8)
Fig. 5. Nonlinear saw-tooth output (A)

from scope’s horizontal amplifier will
distort total trace {B) seen on screen.

the gain control is directly calibrated,
the peak-to-peak voltage of the wave-
shape under test is found by multiply-
ing the number of spaces it covers on
the screen of the CRT, times the set-
ting of the gain control, times the set-
ting of the vertical attenuator.

The sensitivity and frequency re-
sponse of the horizontal amplifier need
not be as good as that of the vertical
amplifier. Since the horizontal ampli-
fier is usually connected to an output
of the sweep generator, and this output
is quite large, a sensitivity of .6 r.m.s.
volt/inch is adequate.

There is virtually no occasion in TV
service work that requires feeding a
complex signal into the horizontal am-

(Continued on page 96}
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Ham Disaster Communications in Los Angéles County

A description of a unique Radio Amateur Civil

A7 L UL Emergency Service now operating in California.

ability of licensed radio amateurs to

provide invaluable facilities and ex-
perience in times of local or national
cemergency, the Federal Communica-
tions Commission adopted Sub-Part
“B" to the Amateur Service Rules and
Regulations in November, 1953. Pro-
vision was made therein for authoriz-
ing special licenses to amateur stations
and operators under local government
Civil Defense and Disaster organiza-
tions.

The Board of Supervisors of Los
Angeles County had, at that time, al-
ready established a Disaster Authority
by ordinance, under which the Sheriff
of Los Angeles County was given the
responsibility for emergency communi-
cations. With the approval of the Cali-
fornia State Office of Civil Defense and
the Federal Civil Defense Administra-
tion, a radio plan, prepared jointly by
interested amateur operators and the
Sheriff's communications experts, was

IN RECOGNITION of the wu1ique

presented to the FCC and the station
license K6CPT sas issued to the Coun-
ty RACES group.

Because Los Angeles County em-
hraces over 4000 square miles of varied
topography, which includes beach,
mountain, and desert terrains as well
as thickly populated urban arcas, the
RACES group faced a formidable task.
Initially, the County was divided into
14 geographical districts and a county-
equipped RACES station was estab-
lished in each district—usually at a
Sheriff's sub-station.

Local amateurs in each district vol-
unteered their services and were as-
signed sub-calls of K6CPT which iden-
tified both their district and privately
owned equipment. All of the RACES
calls are used only in accordance with
Section 12.254 of the FCC amateur
rules and may not be employed during
normal amateur contacts. The FCC
rules further provide for “tactical” call
signs to be assigned to facilitate control

Shown at their operating positions at the Center are the following volunteers:
(left to right) Ed Jesser, Radio Operator;: Archie Beauvais. Communications Offi-
cer; George Cohagen, Chief Radio Operator: Mary Rodriguez. Teletype Operator.
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and procedure. This permitted the L. A.
County RACES to identify special units
and certain geographical areas to aid
in recognition.

Sheriff Pitchess had anticipated the
need for mobile communications cen-
ters for emergency use and, amon<
other provisions, the department has
a large custom-built truck equipped
with a 300-watt transmitter capable
of contacting radio ecars, the fire, for-
estry, and other commercial radiu
services. This van has it own integral
gasoline-engine-driven alternators that
provide 6000 watts of regulated 120-
volt, 60-cycle a.c. (See “Radio Aids
Rescue Operations,” Rabio & TV NEws,
Septemher 1958.)

Two RACES-equipped radio patrol
vehicles carry a variety of gear to cover
all bands and frequencies that may be
involved in an emergency or disaster.

Early tests of the RACES nets were
conducted in conjunction with the na-
tional “operation alerts” set up b
the F.C.D.A,, and in many local *com-
mand post exercises’ developed by the
L. A. County Disaster Authority office.

In recent years the RACES group
has undertaken several specific train-
ing missions for mobile and portable
units. ‘*‘Operation Blacktop' and
“Blacktop II” demonstrated that sev-
eral hundred mobile units could be ac-
tivated and moved in orderly, radio
controlled fashion, to sclected remote
areas of the County in short periods of
time. The distance covered by partici-
pating ham units in these two opera-
tions total approximately 2500 miles.

In the first test, more than a hundred
units were activated and directed to a
staging area near Newhall, California
at the foot of the Ridge Route on U. S.
Highway 99. The second test brought
hundreds of ham vehicles together at
a mile-high rendezvous point in the
forests of the San Gabriel Mountains,
which border the Los Angeles Basin to
the north. These tests proved highly

ELECTRONICS WORLD
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Here is a front-seat view of the Mobile Communications Unit. coen-
taining transmitters and receivers covering all the frequencies.

Jerry Kunz, 29, at his desk in the RACES installation. Jerry
performs his valuable service completely on a voluntary basis.

useful in that techniques polished dur-
ing this exercise were tapped during
the recent Malibu area fires.

During the Malibu fires. Sherifl
Pitchess directed the large mnwobile
communications van to a high point in
the area from which it served as the
central transmitting and receiving
point for all communications during
the disaster. The extreme variations of
terrain in this area decep gullies and
higher mountain ranges- necessitated
that mobile units be placed at vanrage
points to provide the required network.
A link on 145.46 mec. was cstablished to
the sub-starion at Malibu. This was
supplemented by a network that tied
in to the main County Disaster Com-
mand and Information Center at Bis-
cailuz Center in East Los Angeles, a
distance of approximately 45 miles.
Frequencies of 1995 ke. in the 160-
mcter band; 3995 ke. in the 75-meter
hand; and several channels on 10, 6,
and 2 meters, were utilized.

Working in shifts, the RACES group
manned the circuits continuously for
seven days. Often husband-wife RACES
members took turns at the mike for
days at a time in order to keep the
message traflic moving. With more than
100 Sheriff’s vehicles in the area and
many more hundreds of (ire and other
disaster service vchicles on duty, the
total message count rcached an aver-
age of 1000 per day.

While mention has been made of
those active in the fire area, it should
be noted that hundreds of other
RACES members and non-affiliated
hams greatly aided the situation by
standing by and monitoring all circuits
to be ready to relay or assist the vari-
ous N.C.S. if needed. Also, due to skip
conditions, it was often necessary to
contact amateurs across the U. S, ask-
ing their cooperation in ceasing opera-
tions on the frequencies then in use in
the disaster region. Such cooperation
was readily given so that the low-pow-
ered mobile and portable units were
able to enjoy clear-channel operations,
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To aid in disaster communication
planning, coverage tests from selected
locations are made continuously to
minimize the necessity for experimen-
tation under actual emergency condi-
tions, ""CPT 19” in Hollvwood acts as
net control station on 3995 ke. once
cach week and deploys a mobile “tar-
get” to the location to be tested. The
“target,” oae of the RACES mobile
units, transmits briefly to the listening
memhbers who are located throughout
the County. "CPT 19" then gathers re-
ception reports from the net members
and. in turn, the “target’ reporis the

Shown below is the 150-foot main transmit-
ting cntenna with the Civil Deiense and
Disaster Communications antennas mounted
on the tower itself or connected to it
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manner in which he has heen able to
receive the net transmissions. The data
thus obtained is then collated for fu-
turc reference.

One of the County agencies most
vitally interested in communications is
the Fire Department. (See “Communi-
cations in Fire Control,” July 1958
Rapio & TV News.) To provide for
smooth coordination of RACES with
their operations, the Disaster Director's
office arranged “Operation Firedog” in
January of 1959. This three-hour test
involved the activation of 100 mobile
units in the Central and Southern area
of the County, with the objective of
estahlishing a secondary radio network
paralleling the County Fire Depart-
ment’s dispatching circuit. The deploy-
ment of RACES mobiles to some 46
sclected fire stations iwas rapid. Both
simulated and actual fire dispatches
were handled. RACES proved the value
of its long experience and excellent
facilities by actually delivering dis-
patches to the Fire Sration Command-
ers in the field with as little as 10
seconds elapsed time from the moment
the message was handed to the RACES
operator at Fire Headquarters. The
majority of all messages was delivered
in less than 3 minutes, with the average
being under one minute. The dispatch
rate was approximately onc per minute

-s0 it can be seen that the system
is capable of handling a very heavy
message load.

While a major disaster is a frighten-
ing ordeal---whether involving fire,
{lood, earthquake, or other catastrophe
-1t is only prudent that all means to
alleviate suffering and direct rescuc
efforts be Kkept in readiness. The
RACES program provides an instantly
available and extremely flexible facility
for such use and must be given cvery
opportunity to develop to its fullest in
any jurisdiction. K6CPT intends to
continue to expand and prepare ever
more efliciecnt and extensive emergency
communications to Los Angeles Coun-

ty. 30—
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appraising your

BUSINESS POSITION

Non-service competition, lack of fringe benefits,

AL UL L L) irregular income, hit the self-employed hardest.

working as an employee for someone

else and functioning as an independ-
ent businessman operating on your
own is the freedom the latter gives
you to carve out your own economic
future.

As an employee, you are reasonably
sure of getting your pay checks at
regular intervals. You gear your family
life to your “take home"” pay and hope
that future raises will enable you to
buy some of the conveniences you can-
not afford today. Your job will provide
a certain degree of security if you are
sick or laid off from work. It is man-
datory for your employer to pay Uncle
Sam your FICA tax, sharing its cost
equally with you. In most states, your
employer must maintain certain in-
surance policies for your protection. In
addition to these mandatory provisions,
your job may provide such fringe bene-
fits as annual vacations with pay and
low-cost medical, surgical, and life in-
surance.

You may not be conscious of, nor
concerned with, the fact that your em-
ployer had to make an investment of
from five- to twenty-five thousand dol-
lars to make your job possible. And it
may not be of interest to you to know
that he must be an astute businessman
to realize six per-cent interest annually
on the investment he has in you and
your job. These are the things you are
inclined to take for granted when you
are an employee. But they are the
things that can, and usually do, give
you many sleepless nights when you
are an employer with your own money
tied up in a business.

Economic pressures and an unpre-
dictable market are bringing about
many drastic changes in electronic
service businesses. Operating in a mar-
ket that, over-all, has a subnormal
ceiling on service charges, dealers with
all sizes of businesses are finding it
difficult to absorb the steadily rising
costs of operating and the increases in
day-to-day living expenses from an
average volume of business that had
formerly been reasonably adequate,
Those who operate one-man shops, for
example are hard-pressed for ways and
means to increase the volume of busi-
ness coming in and the time to take
care of it to meet these rising costs.

Every full-time business, regardless
of how small it may be, automatically

70

THE MAJOR difference between

has an overhead load that must be paid
out of the business income. A service
operator may use a part of his home
for his shop and thus save the cost of
renting a business location, although
this is not always possible. He may use
residential phone service instead of the
conventional business type, and effect
some questionable savings in telephone
and directory-listing charges. But aside
from these two elements, he still must
carry a substantial overhead burden
comparable to that of service busi-
nesses that operate from recognized
business locations and subscribe to
business-telephone service.

The independent dealer must finance
everything for himself that would be
financed by his employer if he were
working for someone else. Cut of his
gross income for his time and the gross
profit from the tubes, parts, and equip-
ment he sells in the course of his work,
he should be able to pay himself a
salary or wage that would be equal to
or better than he could earn by work-
ing for someone else. Taking prece-
dence over his personal income, his
business must pay the operating and
maintenance expenses of his vehicle
plus a reserve to replace it when it
wears out. It should permit him to lay
aside additional reserves to replace his
test instruments and tools when they
wear out or become obsolete. Local,
state, and federal taxes will take their
toll of the dollars a dealer handles in
the conduct of his business. For his
own and his customers’ protection, the
dealer must carry several types of in-
surance policies, each of which will
take an annual bite out of the business
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income. He must certainly allow for
these.

A prudent man operating his own
business will try hard to give himself
and his family the fringe benefits and
security protection at least equal to
those he would receive as an employee
on someone else’s payroll. This would
include life insurance, hospital and
surgical insurance, and some provisions
for annual vacations. The money to
pay these things, of course, must come
from the usable income produced by
the business.

In analyzing the prospect for sur-
vival of a small, independent service
business, these are some of the perti-
nent questions that must be con-
sidered: (1) What volume of business
must it handle to provide an operating
profit that will take care of ail operat-
ing expenses and give the operator a
normal or average income? (2) How
can this volume of business be main-
tained? (3) Can the dealer himself
handle all of the productive work and,
at the same time, take care of all of
the non-income-producing details in-
herent in managing a business?

Extensive studies made of electronic
service business operations about seven
years ago indicated that, at that time,
the most efficient size for a service
business was a four-man operation plus
a carefully selected and well trained
telephone receptionist. In this ideal
type of operation, the force included
two men who devoted all of their time
to home service calls, a good bench
man who could also handle any over-
load of home service calls, and a shop
owner who was an effective combina-
tion of businessman and electronic
technician.

Since this survey was made, several
very important changes have occurred
in the economics of service-business
operation. There has been a steady in-
crease in the percentage of business
income absorbed by taxes. Hand-in-
hand with these tax increases, the cost
of living and all of the costs of operat-
ing a business have risen. Then, attack-
ing service income from another direc-
tion, self-service tube testers are
reaching out to take away a substan-
tial percentage of the simpler and more
profitable service jobs.

These developments have placed the
independent in a three-directional

(Continued on poege 135)
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ANOTHER FIRST FOR HEATHKIT
. . . amplifier power rating standards

Heathkit is accustomed to pioneering . . . to leading the way. We
led the way into the kit field of electronic equipment. Now. we arc
leading the way to audio amplifier power rating standards . . .
standards clearly defined to assure you of Heathkit quality . . .
to enable you to compare before you buy.

The Heathkit amplifier standards have been established upon
these following beliefs after reviewing over one hundred published
treatises on the subject:

WE BELIEVE any amplifier should be rated for its intended

use ...

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

HIGH FIDELITY amplifiers must be almost as perfect. almost
as efficient.

UTILITY amplifiers can be less perfect and still fulfill their
practical job.
WE BELIEVE the rated power of an amplifier in any of the
above *‘usc™ categorics should be that power which satisfies all
requirements in that category.
Fach of the three “usc” categorics we have chosen has require-
ments which can be translated into performance specifications with
rather definite limits . . . limits established by recognized author-
ities. The Heath requirements and their limits for cach of the
categorics arc as follows:
PROFESSIONAL RATING
The professional power rating shall be that power which satisfies
the following five tests:
1. Maximum power at which total harmanic distortion (THD)
does not exceed 0.39; at 1000 CPS,
2. Maximum power at which total harmonic distortion (THD)
docs not exceed 2.0% at 20 CPS.
3. Maximum power at which total harmonic distortion (THD)
does not exceed 2.0% at 20.000 CPS.
4. Maximum power at which response does not deviate by more
than +1 db between 20 and 20.000 CPS.
5. Maximum equivalent single-frequency power at which
intermodulation distortion does not exceed 1.0%, (60 and
6000 C:PS. 4:1).

MIGH FIDELITY RATING
The high fidelity power rating shall be that power which satisfies
the following five tests:
1. Maximum power at which total harmonic distortion (THD)
docs not exceed 0.7% at 1000 CPS.
2. Maximum power at which total harmonic distortion (THD)
doces not exceed 2.0%, at 30 CPS.
3. Maximum power at which total harmonic distortion (THD)
does not exceed 2.0% at 15.000 CPS.
4. Maximum power at which response does not deviate by more
than £1 db between 30 and 15.000 CPS.
5. Maximum cquivalent single-frequency power at which in-
termodulation distortion does not exceed 2.0% (60 and
6000 CPS, 4:1).
UTILITY RATING
The utility power rating shall be that power which satisfies the
following five tests:

1. Maximum power at which total harmonic distortion (THID)
does not exceed 1.0% at 1000 CPS.

2. Maximum power at which total harmonic distortion (THI>)
docs not exceed 3.0% at 60 CPS.

3. Maximum power at which total harmonic distortion (THD)
does not exceed 3.0% at 7000 CPS.

4. Maximum power at whizh response does not deviate by more
than +1 db between 60 and 7000 CPS.

5. Maxitnum cquivalent single-frequency power at which in-
termodulation distortion does not exceed 3.0% (60 and
6000 CPS. 4:1).

We at the Heath Company are now rating all our amplifiers to
these standards. T'o show you just how this rating system works.
let’s look at the Heathkit EA-3 amplifier:

As a professional amplifier—

1. Maximum Power at which T.H.D. does not exceed 0.3% at
1000 C:PS: 15.1 watts

2. Maximum Power at which T.H.D. docs not exceed 2.0% at
20 CPS: 13.9 waus

3. Maximum Power at which T.H.D. does not cxceed 2.0% at
20.000 C:PS: 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 cquivalent single-frequency power at which in-
termodulation distortion (60 and 6000 CPS. 4:1) does not
exceed 1%: 18.0 watts.

Taking that power which satisfies all five tests. we could rate the
EA-3 for professional use. at 13.9 watts. Its advertised professional
rating is a conscrvative 12 watts.

A review of the chart below shows why the EA-3 is rated at 14
watts for high fidelity applications. and 16 watts as a utility amplificr.

Notice that our specifications are sct at rated power for one or
more classifications (when our customers need an amplifier for a
particular use. we believe thay want it to deliver its rated power
under those particular conditions). Qbserve that our distortion
figures are specified at the limits of the amplifier frequency range
as well as at the wraditional 1000 CPS (the common practice of
rating distortion only at 1000 C:PS does not tell you what happcens
throughout the full range of the amplifier).

As an example of how these standards work on scveral com-
petitive amplifiers. we have prepared the following chart. Notice
that if the amplifiers did not meet standards at rated output power,
we have determined the power output where they do meet the
standards sct up under the three categorices.

AMPLIFIER COMPARISON CHART
Mazimum Prwer Dutput Salistying

Heath Standacd Ratizg

Amplifier ) =
Description . Prreves Power Hating | Power Rabeg
and Price | Classification imalts) at Test 1 5eds, | at Test 2 Sads.
Kit A | Frolessians Disqzalified | &4 walts 0,02 watts
12w, HI B High Fidality Disgualitied 9.1 1.2
$23.90 Utility BEwalts | 96 EA
Assembled Amg. | Prafessmng 0l 4.7 0.3
"B L4 w. HI FI” | High Figelity 1.1 17.1 L1
Uiety 1B e i3
Kit “C" Professinnal 16 1.0 16
12 w. HI FIY High Fafality A1 ILa a0
Beas | Unliy 11.9 o 2.0
Assembled Amp. | Prefessicnal 1E 132 31k
D" 15 w. HI FI" | High Fidelity 126 4.3 1.6
50 e U|L|.|y 14. 7 == 14 _'.' e 4.7
Heathkit EA-3 | Professional 11.5 151 13.9
"“14 w. HI FI" High Fidelily 15.5 157 15,8
$29.95 Utility = | 14 | IS 16. b

The Heathkit amplifier power rating standards have hpan established a5 furlber assurares fo you of the
high quality of our praducis. We will live by these sizndards until indusiry-wide standards ara estahiisfed,
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Pomer fating | Power Bating | Fowss Raling
at Test 3 Seds. | ab Test & 51ds. | &0 Taet 5 S1ds H
T DB walts | Disqualified 1.0 watls
16T Disgualified 5.0
RE 12.3 wallx 1.6
L5 | ¥ 10
L} 53 [
128 o O = - HEATH
1.8 1.5 8-}
13.2 13.4 143 GI‘JMPAH‘V
11.9 L5, & A 149
14,5 LED 156
143 TE 153 Benton Harbor 15,
5 227 i
e o e Michigan
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a complete line of stereoplonic and monophonic

SPECIFICATIONSTapr Speed: 7.5and 3,75" per second. Max-
mum reel size: 7. Frrquency response: {record-nlayback): +2.5 do.
30-12,000 cos at 7.5 IPS. 2.5 db, 30-6.500 cps at 3.75 IPS.
Harmonic distortion: 19 or less at normal recording level, 3% or
less at peak recording level. Sianal-to-noise ratio: 50 db or better,
rederrcd 10 normal recording Ievel. Flutter and wow: 0.3% RMS at
7.51PS, 0.35% RMS at 3.75 IPS. Heads (3): erase, record, and in-line
stereo playback. Playback ¢ouahzalion: NARTB curve. within *2
db. Inputs (23 micrepnone and linc. Input iMpe~dance: 1 mefohem.
Outputs (2): A and B slereo channels. Outout Levels: approximately
2 volts maximum. Qutput impedance: Approximatcly 600 chms
{cathode tollowers). Recording level indicator: professional tyne
db meter. Bras-erase frequency: 60 k. Timina accuragy: 27,
Poyer requirements: 105.125 volts AC, 60 cycles, 32 watts. Dimen.
sions: 1547 W, x 13)47 D. total height 10%~. Mounting: requires
minimum ot 84" below and 14 above mounting surface, May be
onerated in ¢ither horizontal or verlical postion.

NOW! FULL STEREQO CONVERSION

FOR TR-1A OWNERS

MK-4 Hall-Track Stereo Conversion Kit: Modifies TR.1A
monaural tape recorder to include function of racord and play-
back of nalf-track stereo proasam matenal. Consists of a TE.
tape preamphifier, a stereo head array plus components and
instructions to convert TR.1A to TR-1AH. $62.95
MK-5 Quarter-Track Stereo Conversion Kit: Modifics TR-1A
Manaur.l tape recorder 0 include function al 1+ cord and play-
back of quartor-track sterro. Allows playing st rco boln ways on
standard tape tor twice the playing time or four imes playing
time with monaphonic recordings. Consists of a TE-I tape pre-
amphifier, a stereo head array plus components and instructions
to convert TR-14A to TR.1AQ. $62.95

HEATHKIT
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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 yecars to come, These com-
pletely field tested, precision engineered instruments provide monophonic record and
playback in the TR-1C or monophanic record and playback plus stereo playback in
the TR-1D.

The mechanical assembly, with fast forward and rewind, is completely finished and
adjusted—you build only the tape amplifier. Easy 1o assemble, the amplifier features
two circuit boards which virtually eliminate wiring errors and assure the high stability
necessary for consistently good results.

Low nois¢ EF-86 tubes in input stage and push-pull bias erase oscillator assure raxi-
mum freedom from hum and nois¢ in recording and playback.

Two inputs are pravided (mike and high level line) for recording from microphone,
preamplificr, tuner, phono, or TV. In the TR-1D, a separatc playback channel with
cathode follower output is provided for each sterco track—one of the stereo channels is
used for monophonic plavback.

Separate record and playback heads and amplifiers allow monitoring from tape while
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 cditing. Kit includes counter for cueing and editing case.

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 334 or 714 IPS tape speed. Safety interlock on record switch minimizes the
possibility of accidental crasing. 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 $350 to $400.

MDOEL TR-1C Monaural Tape Deck: Has all features of mode! TR-1D with the exception of
slereo playback. Shpg, Wt. 30 Ibs.: s' 5995

MOODEL TR-1D Sterea Tape Deck: Provides monaural record and playback and stereophonlc 31 6995
playback of the pre-tecorded tapes {stacked). Shog, Wit. 3¢ Ibs.

MDOEL C-TR-1C Conversion Kit: Converts model TR-1C 10 include stereo function of model $1 995
TR-1D.

NOW! TWO NEW STEREO-MONO TAPE
RECORDERS IN THE TR-1A SERIES

Our most versatile tape recorder kit, the modc]l 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
sterco and monophonic prograinming, or vou can buy the original moenaural
version (TR-1A) and acdl cither hall-track or quarter-track stereo provisions
later using the MK-4 or AMK-5 Conversion kits. The tape cdeck is extremely
simple to assemble and uscs precision bearings throughout the rugged
mechanism assuring long and faithful service. One control lever selects all
tape handling functions on the deck, greatly simplifving operation. Speeds
of 7.5 or 3.75 1PS are available. Flutter and wow are held to less than 0.35 .
Each tape preainplifier features NARTR playback equalization, separate
record and playback gain control, cathode fullower output and provision
for mike or line input. Record level is indicated on “magic eyve” tube. A
safety interlock is provided 1o minimize accidental erasure of tape. Filament
balance control allows adjustment for minimnun hurn fevel. Cathode fol-
lower output fromn plavback channel is approximately 600 ghms impedance.
Two circuit boards are used for casy assembly. Supplied with attractive
vinyl-clad steel cover in black leather texture, with inlaid gold design. Tem-
plates and instructions provided for pane! mounting or equipment cn-
closure installation.

NOW AVAILABLE IN THREE MODELS!

MODEL TR-1A: Monaural record/playback with fast tor. $g9 Q96
ward and rewind functions. Shpa. Wt. 24 Ibs.

TR-1A SPECIFICATIONS —Frequency Re ponse 7.51PS £1 -~ 12,000 cps 3.75 1PS 43
db 50-7.000 cps. Sianal to Noisr Ratio® Bettcr than 45 db bulo 4.0 output of 1 28 volls ,channel.
Harmonic Distortion: Less than 2% attull outbut, BidS [7 aa¢ FroQuiny: 60 ke {push-pull osc lator).

MODEL TR-1AH: Monaural and half-track sterec record /playback with
fast forward and rewind funclions. $ o5
Shpg. Wt. 35 Ibs. 149
TR-1AH SPECIFICATIONS—Fr. qu: ncy Re-soonsc: 7.5 1PS +3 db 40-15.000 cps. 3,75 IPS £3
db 40 10,030 cos. Sianal 1o Naise Ratio. 45 40 b- low “...1 a.1put of T voit JChannd | Harmaric Dige
tortion: Less than 25 at full autnut, Bras Erine Freauenty® 55 k¢ (push-pull 0sCillator).

MODEL TR-1AQ: Monaural and quarter track sterec with record /playback
fast forward and rewind functions.
Shpg. Wt. 35 Ibs. $14995

TRAAQ SPECIFICATIONS —Freaui ney Re pon - 7.5 IPS + 3 db 40-15.000 cps. 375198 +3
db 40-10.000 €ps. S1anal to Noise Ratio: 40 10 b loa tull outnut .75 colts fchannel, Harmonic Dis-
dortion: Less than 2%, at full output. Bias Erasc: 95 +c (puch Lull occellator).

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, sterco
amplilier, stcreo record changer, bass woofer and sterco speaker wings.
And the unbelievably low price sets 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 l.aboratories. This unique development in audio science employs
a new principle of stercophonic reproduction. The single chassis am-
plificr scparates the individual sterco channcls by utilizing the sum
and difference of the total signal and directing the sound to the appro-
priate right and left channcls, reproducced by the sterco wing speakers,
The centrally located woofer reproduces the non-directional bass fre-
quencics. The result of this modern sterco reproduction is a breath-
taking cxperience of sound coming to you with depth and dircction
scldom achicved by conventional stercophonic methods. The beauti-
fully styled console cabinct houses the sterco amplifier, stereo record
changer and low-frequency woofer. Controls on the handsome black
and gold amplificr panel consist of: on-off switch, bass and treble tone
controls, input sclector switch and level balancing control. The new
LBS sum-and-diffcrence or matrix-type circuit employs only four tubes
and is extremely casy to assemble. The woofer, mounted behind the
attractive grille cloth, is a high compliance 8” speaker capable of 30
cycle response when housed in the acoustically designed ducted-port
enclosurc. The specially designed crossover employs a dual bass-mixing
250 cycle network. The twin stereo speakers are 6” x 9* extended range
dual conc oval speakers. The completely automatic, four speed record
changer employs a ceramic sterco cartridge with micro-groove dia-
mond stylus capable of obtaining the best from the latest stereo or LP
monophonic recordings. A 45 RPM spindle is also included for 45
RPM monophonic or sterco records., Separate inputs are provided
for AM/FM tuners or multiplex. Both in styling and performance,
the all-new SD-1 Sterco offers you the greatest Heathkit value in
ycars. Shpg. Wt. 88 lbs.

August, 1959

THRILL TO A NEW DIMENSION
IN STEREO SOUND

BRAND NEW!
acomplete Heathkit Stereo “"Package”

HEATHKIT SD-1 B (blsch
or SD-1 M {mahagany)

$179°S

{cablnet legs included:
end tables not included)

Complete—No "Extras'’ to Buy
Revolutionary Stereo Amplifier

e 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=Ovcrall System Freguency Response: +5 db. 30-16.000 cps.
Amplifiers (push-pull conditions except where specitied). Power versus Distortion: 10
walts, less than 3 % THD from 30-16.000 ¢ps. 9 walls. less than 2% THD from 30-16.000
cps. 1 wall, less than 0.7% {rom 30-16.000 cps. Peak Power: 20 walts: Mid-range indi-
vidual channel power, 5 walts. Frequency Rusponse: Tuner input, Lone conlrols in mid-
posilion. 1 watt level, £t db. 30:16.000 cps. Ceramnc cartndge input—cqualized for
RIAA characleristics. Input Sensilivity: 0.1 volt at 1000 cps to each tuner input for 10
watl output, Hum and Noise: 70 do below 10 walt level with inputs shorted. Channel
Separalion al Significanl Frequencies: (2 watl level on operating side). 250 ¢ps—29.0db.
1he—34.0db .2 ke —35.0 db. 2 ke=-35.0 db. 5 kc=36.0 db. 8 kc—=37.0 db. 12 kc—35.0 db.
16 he—29.0 db. Overall Channel Separation: using RCA test record #1427-1, cartridog
supplied, 1000 ¢ps. 20 db. Bass Tone Control 50 c¢ps: accenluation 8 db. Attenuation
9 db. Treble Tone Conlrol 10 ke: accentuation 9 db, Attenuation 7 db. Power Reqguire:
ments: 117 volts, AC, 60 cycles, 75 watts. Crossover Notwork: crossover freq,—250 €ps.
Atlenuation rate 12 db per octave. Power rating—5 watts per channel. Changer: speeds
—16, 33’4, 45, 78 rpm. Carlndge: ceramic stereo. out-of-phase connected (,0008° dia-
mand stylusk. Cabinets: dimensions—main cabinet, 30° wide x 34}4” high x 157 deep.
Satellite speaker. 14)" wide x 8° high x 6)4° deep.

EASY TIME PAYMENTS

The thrills of stereo sound from this New Heathkit Sterco System
can be yours NOW .. . while you pay in ecasy installments.
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monophonic or stereo FHi-Fi

MODEL FM-4

$34°5

SPECIFICATIONS —Tuning Range: 88—108 mc. Ouirting
Sensitivily:2.5uv for 20 db of quieting. 3.5 uv for 30 db of guic bing.
25 uv for maximum gquieting (45 db). IF Frequency: 10.7 me. Imaat
Ratio: 45 db. AFC Correction Factor: 75 ke per volt. AM Supores-
sion: 25 db. Frequency Response: £ 2 db 20-20.000 cos. Harmomic
Distortion: Less than 1.5%, 1100 uv. 400 cycles 1005 modulation.
Intermodulation Distortion: Less than 1%, 60 cycle and 6 ke mixed
4:1 1100 uv. 30% modulalion. Anlenna: 300 ohms unbalanced.
Output Impedance: 600 ohms (cathode follower}. Dutput Voltaae
neminal .5 volt (with 30% meodulation, 20 uv signal). Power
ReQuirements: 105-125 volts 50 /60 cycle AC at 25 watts. Ovcrall
Dimensions: 4% H. x 13%4" W. x 5% D.

-

MODEL PT-1

s8ges

MODEL BC-1A

*26°°

H3GH FIDELITY AM TUNER KIT (BC-1A)

Delivers AM broadcast receplion comparable to
FM quality. Fealures a special detector using
crystal diodes and broad-band 1F circuits fur low
signal distortion. Prealigned RF and IF coils elimi-
nate the need for special alignmenc equipment.
Sensitivity belter than 3 microvols for one volt out-
put. Twe aulput levels provided. Built-in power
supply. Special antenna supplied. also provision {or
outside antenna. Shpg. Wi 9 lbs.

MODEL FM-3A

+26°°

HIGH FIDELITY FM TUNER KIT (FM-3A)

Featuring broad-banded circuits for Tull fidelity and
better than 10 microvolt sensitivity for 20 db of
quieting, the FM-3A pulls in stations with clarity
and full velume. Incorporates stabilized temperature
compensaled oscillator, buillsin power supply..pre-
aligned IF transformers and ratio detecwr. The
pre-assembled tuning unit is pre-aligned. Two out-
put levels provided. Shpg. Wi, 8 Ibs.

1959

Program Sources

NEW HIGH FIDELITY FM TUNER KIT (FM-4)

This superbly designed unit incorpoarates advancements in circuit design with

features asked for by hi-fi fans everywhere. Better than 2.5 microvolt sensi-

tivity, automatic frequency control {AFC) with defeat switch, flywheel tuning
and prewired. pre-aligned and pretested tuning unit. . . bring you the finest
in FM listening entertainment. The cxceptionally clean chassis layout. pre-
aligned IF transformers and the prewired. pre-aligned tuning unit insurc
ease of construction with no further need of alignment after the unit is com-
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 FM-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 lbs.

MONOPHONIC-STEREO AM-FM TUNER KIT (PT-1)

Qustanding features in both styling and circuitry are combined in this 16~
tube deluxe sterco AM-FM combination tuner to bring you the very finest
of program sources for your listening cnjoyment. Features include three
printed circuit boards for easy cnnstruction and high stability—wired, pre-
aligned 3-tube FM tuning unit—built-in AM rod antcnna—tuning meter—
automatic frequeney control (AFC) with on-off switch—and flywheel tuning.
Other features include variable AN bandwidth, 10 ke whistle filter. tuned-
cascode FM front end. FM AGC and amplilied AVC for AM. AM and FM
circuits are separate and individually tuned so they can be used simultanc-
ously for stereo applications. Gathode follower outputs with individual level
controls are provided for both AM and FAL, with a multiplex adapter output
provided. A tuning meter 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 snft black, rigid dic-cast panel sct
off by brushed gold trim. black knobs with gold inserts. Shpg. Wt. 24 Ibs.

AUTOMATIC HI-FI RECORD
CHANGER KIT (RP-3)

Combining automatic couvenicnce
with turntable quality through
unique and simple design the
Heathkit RP-3 handles your rec-
ords with the finest of care for full
lidelity reproduction. “Uhe unique
“turntable pause”™ feature duwring
change cyele and smooth friction .
clutch start prevents vecord damage. Proper weight distribution and low
pivot point friction of the tone arm minimize arm resonance. tracking error,
and record wear. All record changer kits come equipped with changer hase,
stylus pressure gauge, 45 RPM spindie. and necessary wire,

STEREO MODEL RP-3S: Fquipped with Shure diamond stylus magnetic
cartridge providing frequeney response of £4 db from 30 o 14000 CPS.
Shpe. Wt. 19 Ibs. $74.95
MONAURAL MODEL RP-3-LP: (monauril microcroove recordings only):
Equipped with Fairchild Magnetic diamond stylus cartridge.

Shpg. Wi, 19 Ibs, $74.95
MONAURAL MODEL RP-3: Features a GF VRII maenetic eartrictge with
diamond LP and sapphire 78 stylus. Shpg. Wt 19 Ibs. $64.95

SPECIFICATIONS—Oporates from: 105 130 volls 60 cyclrs. Wow antd Flutter: Less than 0.18 . pcak al 33-1/3
RPM. Turnlable Speed: AcCurate wathin £2 . Cnange Cycls : Compl- t+ d 1n 95 cond.. Drmen icnn: 1347 vade
x 12 derp. 57 above and 3° below mountina board. Motor Tyne: 4 Pol- bumn shi- [y 1. Typ- of Dr ve: Friction.
Rrcord Speeds: 4 speeds. Automahc and manuat 33 1/3. 45, 78 RP*A. Manual only=16 RPM. *faniations 1n
Tracking Force: Less (han 0 9 gram from lirs] record to 1 nth r-cor ) Conteols” " ON-OFF™ santeh. Manual
Ropel, “Spredmindec (automalic speed selection and indexana), Manual spe- d seluctor (4 spied). Finish:
Midrughl Gray, Base: Maple (untimished), Mounting Board: Birch (unfinishcd).

www americanradiohistorv com
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MODEL SA-3

$2995

MODEL EA-1

$1595

MODEL EA-3

Lo s29s

TEB PP PP PR PIITN0000 0000000000000 0000c0sssEtSe

PREAMPLIFIERS

st ©
<

Modei WA-P2 *Master Control'* hi-fi pre-

amplifier kit, 7lbs. ... ... ..., $19.75
Model SP-2 Mono-Stereo (2 channel mixer)

Preamplitier kit. 15bs. .............. 56.95
Model SP-1 Single Channel version of SP-2,

1318, L s $37.95
Model C-SP-1 Converts SP-1 to SP-2. 5 Ibs.

........ et itar i .. $21.95

AR R N Y Y P Y P PN T RN Y XY
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complete line of monophonic and stereo

Hi-Fi Amplifiers

NEW "ECONOMY" STEREO AMPLIFIER KIT (SA-3)

The all-nesw Teathkit SA-3 Sterco Amplilier has all the convenience of completa
dual channel control at a fraction of the cost of comparable equipment. High level
preamplifier seetion of the SA-3 provides camplete control for both cliannels, Ganged
tone controls provide “boost™ and “eut for base and twreble. Dual concentric vol
wine controls make possible precise clannel balancing. A channel reversing switch
and a speaker phasing switch allows optimum perfonnance. Two separate inputs
arc provided for each channel to aceommodate ceramic cartridge phonographs,
AM-FM tuners, or tape recorder. Program source miay be reproduced in either
monophonic or sterco form. A really big package of stereo perforinanee for the
small investment! Shpe. Wi 13 |bs.

SPECIFICATIONS: Power Qutput: 3 watts per channel. Liilily Rat
cns to 20 ke at alts o Tolal Harmonic Distortion: less than -
Intermodulation Distortion: > at 3 watts o
_Hum_and Noise: 65 db below

7 positian selector,
D 0. Qutputs: {
X

Power Response: + 1 |\bt;()
020kcatd tts oulput,

' v
.......... =

d trim. Dimensions: 127" W,

NEW "“ECONOMY" 3 WATT AMPLIFIER KIT (EA-1)

Morce than enough for room filling volume . . . ideal for geiting started on a low
cost individual component system. Designed for use with ceramic cartridee record
plavers. tuners, tape recorders, ete. Built-in preamplificr provides vou with all the
necessary tone and volume controls for adjusting the sound reproduction 1o vour
personal taste. Smart appearance. quality components. assemble it in a few hours
for years of trouble-free enjovment. Shpg. Wt 7 Ibs.

SPECIFICATIONS: Power Output: 2 watts, Ulilily Rat Power Response: -+ | cps to 20
¢ 3 watls sutrul, Total Harmonic Distortion Os to 20 ¢ 3 ul. Inter.
modulation Distortion: | an 3% vatts r cps and 6 ir 4. Hum
and Noise: 70 low $owﬂ Supply: transiorr 0 " Inputs:
) ceramic pt carteadae, tu Input Sensitivity: 1 Output
Impedance: Dimensions 6

NEW 14-WATT H!-FI AMPLIFIER (EA-3)

From HENTHRET andio labs comes an exciting new kit . . . New Styling, New
Features. Brilliant Performance! Designed to function as the ““heart’ of vonr hi-fi
svstem. the EA-3 combines the preamplifier and amplifier into one compact pack-
age. Providing a full 14 waus of high fidelity power, more than adequate for
operating the average system, the EA-3 provides all the controls necessary for pres
cise blending of musical reproduction o vour individual tiste. Clearly marked
controls give vou finger-tip command of bass and treble “boost™ and “cut” action,
switch sclection of three separate inputs, “on-olf™ and volume control. A hum
balance control is also provided

NOTE THESE OUTSTANDING SPECIFICATIONS: Power Output:
1 ): 16 s. Utility Power Response: b1 ens to 20

watls,

20 Fc at wal tout. Total

iput. Intermodulation Distortion:
1. Hum and Noise: 1

g ﬂ,

Harmonlq_billqztion: !H walt

POWER AMPLIFIERS v

‘e .

Model UA-1 "Universal'” hi-fi 12-watt amplifier kit, 13 1bs.. ... ... .. .. .
Model W-4AM Single Chassis 20-watt hi-fi amplitier kit. 28 Ibs. . L. 83975
Model W-3AM Dual Chassis hi-fi 20-watt ampliftier kit. 29 lbs.. . ...... ... _.
Model W-TM "Extra Performance'' hi-fi 55-watt amnplifier kit. 28 Ibs.. ... .
Model W-5M high fidelity 25.watt amplifier kit. 31 1bs., .. ... . ... . ... .. .. .
Model W-6M high fidelity 7T0-watt amplifier kit, 52 1bs.. ... ..... e $109.95 -

SPEAKER SYSTEMS
Model SS-3 "Basic'" fir hi-fi speaker system kit.

ZEIBS. . .. e $34.95 [r 4

Model S5-2 "Basic Range’' hi-fi speaker system o
kit.261bs. ... .. $39.95 i

Model 55-1B "Range Extending'’ hi-fi speaker e
system kit 801Ibs. ... .. ... ... ... ... $99.95

Model HH-1 “Legato'' hi-fi speaker system kit. 1951bs.. .. ... ... ........

HEATH COMPANY, Benton Harbor, Michigan
[:)\ a subsidiary of Daystrom, Inc.

ELECTRONICS
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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 21.115 mc 27.185 mc

.985 me 7.065 me 7.135 me 7.215 me o ———
27.005 me 27.075 mc 21.155 me 27.225 me MODEL CB-1
27.015 me 27.085 mc 27165 me *27.255 me Includes transceiver, 95
21.025 me 27.105 me 27.175 me microbhone, and 4 2

special power cords.

*This channel shared with Class C Radio Control.

First and only kit of its kind . . . designed 10 meet all FCC requircments for two-way radio tele-
phone communication on new class IX 11-meter “citizens band” . . . any U.S. citizen cighteen or
older eligible 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 to FCC
for registration. The Hcathkit CB-1 Transceiver is light, compact, simple to assemble, casy to
use. Buy two or tnore units, have your own communications system . . . talk with family, fricnds,
associates from your car, home, boat or office . . . cover distances from on¢ to ten miles depending
on location and type of installation {extensively field tested). A flick of a switch selects “transmit™
or “reccive’ while single receiver tuning conirol selects any of 23 assigned channcls . . . third
knob controls volume and turns set on and off. With separate vibrator power supply available
from licath, along with two special power cords included with kit, you can convert transceiver
from fixed location at home or officc to mobile operation in cars, boats, etc., in minutcs, after
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 cahinet, all pertinent FCC regulations and application
forms, a sheet of adhesive-back letters and numbers 1o affix call letters in spacce provided on front
panel, and crystal for onc channel. Specify your frequency choice or we will supply crystal of
appropriate frequency. The famous Heathkit quality coupled with the market-shattering low
price of this kit make it truly a valuc of a lifetime. Shpg. Wt. 10 Ibs.

SPECIFICATIONS—Receiver Type: Superregenerative deteclor w frt stage. Power Inpul: § watls to plate of final RF
amplifier (FCC maxrmum). Transmitter Frequenty Conirol: Thurd Overtone type quartz crystal operating within 0.005% ot
marked channel {requency between 32 F and 140 F. Modulation: AM plate modulation automatically limsded to less than
1009% (FCC reouirements). Power Supply: 117 V 50 /60 cycle, AC. 6 V battery using Model VP-1-6 Vibrator Power Supply ar
12 V battery using Heathkit VP-1-12. Poxcr Requirements: 117 voIts 50 /60 cycle AC 35 watts; 6 V battery w /[VP-1-6,6.5 amps.,
12 v batlery w j¥P.1.12, 4.0 amps. Total B + requirements, 260 volts at 60 ma; total heater requirements. 6.3 voits at 1.8
amps. or 12.6 volts at 0.9 amps. Power Rectilier: 2 silicon diodes in full wave voltage doubler circuit. Microphone: Cambi-
nation hand-held and desk type, ceramic element. plastic case. with ¢cord and connector. RF Output Impedance: 50 ochms.
Speaker Size: 4 inch {rour.a). Undistorted Audio Power Ouiput: Approximately 1 watl. Line Cords: Two supphied, one for
AC oneration. one for battery operation. Power circuils automalically switiched when appropriate line cord is plugged in.
Cabinet Dimensions: 8° H, x 6” D, x 94" W.

TRANSISTOR PORTABLES
+ » » and other Do-lt-Yourself Hobby Kits

MODEL CO-1

$795
{batteries intluded)

NEW TRANSISTOR CODE
PRACTICE OSCILLATOR KIT

Model BT-3 Battery Tester kit.. .21bs........

Model ET-1 Enlarger Timer kit.. .3 1bs........
Model BR-2 Broadcast-Band Receiver kit.,10 Ibs...(less cab.), .$18.95

(CO-1) Model RC-1 Professional Radiation Counter kit.. .81bs.......... $79.95 MODEL XR-1P

Your best buy in a high quality code
oscillator, the CO-1 is idcal for Boy
Scouts or beginning radio hams. Prac-
tice code by authentic CW tone or
blinker light. Switch selects built-in
speaker or light. Contactor provided
for practice keving or any standard
key can be connected: Completely
transistorized for long battery life.
Powered by two standard flashlight
batteries. Batteries included. Shpg.
Wt. 3 tbs.

MARINE KITS ...
For Fun and Safety Afloat

August, 1959
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Model XR-1P Transistor Portable Radio kit...6 lbs,
Model CR-1 Crystal Radio kit...31bs..............

Model DF-2 Two Band Transistor Radio Direction Finder kit
9lbs.. .. . N

Model FD-1-6 Fuel Vapor Detector kit (6v.).. 4lbs.............$35.95
Model FD-1-12 Fuel Vapor Detector kit {12 v.).. .4 |bs...
Model MC-1 Marine Battery Charge kit. . .161bs............
Model PC-1 Power Converter kit. . .81bs......

ANTENNAS

MODEL CBU-f ""UTILITY' ANTENNA

Low cost, portable antenna for CB-1 Transceiver
for temporary installations, mobile or fixed, where
maximum coverage is not required. Rugged clip
for mounting on caves-irough of housc or rain gut-
ters of cars, trucks, etc. Bracket supplicd for
mounting on transceiver ur any fAat surface, 45127
base-loaded, antenna with 12’ connecting cable
comes complete, ready to use. Shpg. Wt. 3 Ibs,
$9.95

MODEL CBM-1 “"MOBILE'* ANTENNA

For CB-1 Transeciver permanent mobile installa-
tions where greatest coverage is desired. Fasy 1o
install double chain-type bumper mount spring
base—no cuning or drilling. Easily adapicd (o
boats, etc. 14 wave whip antenni approximately
9’ from moanting surface o tip—supplied with
clip for sccuring in semi-horizontal position to clcar
obstructions. Kit is complete with 102" whip in 2
sections. 157 conneeting cable and all necessary
hardware. Shpg. Wt. 7 |bs,

$19.95

MODEL CBF-1 ‘*FIXED LOCATION"
ANTENNA

A % wave “ground plane” type antenna for (:B-1
Transeeiver using 4 radial elemen s as the “ground
plane” and | vertical elemnent as ~he radimor. Ex-
cellent coverage, essentially non-directional, mak-
ing it ideal for cominunications between fixed anc
maobile units. Antenna meisures ' 47 from bottom
of mounting bracket to top of wvertical radiator.
Radial length 9. Kit is complete with 50° con-
nccting cable and casy to install mounting clamp.

Shpg., Wt. 7 lbs. $19.95
POWER SUPPLIES FOR
MOBILE USE OF CB-1:

MODEL VP-1-6 Vibrator Power Supply kit for
6 volt batierics. Shpg. Wt. 4 Ibs.
$7.95

Model VP-1-12 Vibrator Power Supply kit for
12 volt batterics. Shpg. Wt. 4 lbs.
$7.95

MODEL DF-2
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New— Electronic

MODEL 1A-1A
$5995

@ A Fraction of the Cost of Comparable Instruments

@ Shows "Picture’ of Entire Ignition System Performance

on Cathode Ray Screen

® Shows Primary or Secondary Circuit Patterns

® “Trouble-Shoot” Complicated Ignition Faults in Minutes

A revolationary developisentin the automotive wae-up field. Heathkit
offers the small garage owner., seeviee station aperator or hobbyvist an
ignition analyzer with qualities i features of scopes costing several
times as much (comparable w instruments costing as mueh as8730.00).
The savings vou realize through do-it-vourself kit assembly are only
part of the storv. Heath engineering know-how and tremendous
buviag power play au important role in keeping prices at rock bottom,
Yet, this scope. s with all Heathkits, is designed o be “heginner
bnilt”. A few hours of your spare time . . . and vou're in business,
The IA-IA lets vou check the complete ignition system of an anto-
mobile in operation by merely connecting two leads o olwerve the
tell-tale spark patiern of the cvlinders. Can be nsed with the car under
toad and in motion by adding a vibrator power sapply. Shows condi-
tion of coil. condenser. points. plugs and ignition wiring. A switeh
sclects cither primary or secondary circuit patterns; or alternately

A COMPLETE LINE OF INSTRUMENT KITS
OSCILLOSCOPES

Model OM-3 "General Purpose’’ 57 oscilloscope kit. .22 Ibs.... ... $39.95
Model O-12 “Extra Duty" 5” oscilloscope kit...22 Ibs.. ... ........$65.95
Model OP-1 “Professional” 5° DC oscilloscope kit...34 Ibs.. .. .. $179.95
METERS

Model V-7A Etched Circuit VTIVM kit. . .710bs.. ... ............... $25.95
Model AV-3 Audio VTVM kit.. .61bs.. ... ........................ $29.95
Model MM-1 20,000 ohms /volt VOM kit. . .6 1bs.. . ............uu.. $20.95
Model AW.1 Audio Wattmeter kit...71bs........................ $29.50
Model M-1 Handitester kit.. .31bs.. ............................ $17.95
GENERATORS

Model TS-4A TV Alignment Generator kit.. . 161bs.. ... ... ... . .$48.50
Model CD-1 Color Bar and Dot Generator kit.. .13 1bs.. ... .. ... .$59.95
Model SG-8 RF Signal Generator kit.. .81bs,. .. Lo ...%19.50
Model TO-1 RF Test Oscilator kit. . . 4tbs.. .. ... ... ... ... ... $16.95
Model LG-1 Laboratory RF Generator kit.. 16 1bs.. ... ... .. .. .. $48.95
Model AG-9A Audio Generator kit. . 10 1bs.. . ... . .. e $34.50
Model AG-10 Sine-Square Generator kit. ..121bs.. ...............$49.95
Model AA-1 Audio Analyzer kit. ..131bs.. ... ... ... .. ....... . $49,95
TEST INSTRUMENTS

Model TC-3 Tube Checker kit.. .12 Ibs. .. .. e $39.95
Model CC-1 Cathode Ray Tub¢ Checker kit, .10 1Ibs.. ... ... ... .. $24.95
Model T-4 Visual-Aura! Signal Tracerkit...51bs............... .$19.95
Model C-3 Condenser Checker kit. .. 7Ibs.. . ... ... P $19.50
Model CM-1 Direct Reading Capacity Meter kit.. .7 lbs.. .. .. ... $29.50
Model CT-1 In-Circuit Capaci-Tester kit. . .51bs.. .. ... ... $1.95

Plus many more qualily instruments for every need!

Ignition Analyzer Kit—IA-1A 7

provides choice af parade ar superimposed secondary patterns. [t will
also indicate coil reserve, a poor spark plug. defective wiring and will
even identify the offending plug or wire. Also detects breaker point
hounce, a defective condenser, or will allow setting of the dwell-time
of the points. The TA-TA is simple to use, with o minimum of controls,
vetis completely tlexible for all types of internal combustion engines
with coil ignition and accessible breaker points. Shows complewe
engine cyele or just one evlinder at a time. Test leads and comnpre-
hensive instruetion mimuals are supplied with kit. Shpu. W 20 Ibs.
NEW MODIFICATION KIT FOR OWNERS OF

MODEL 1A-1 IGNITION ANALYZERS:

Gives vou switch selection of cither primary or secondary circuit
patterns: or alternately provides choice of parade or superinposed
seconduary patterns. Kit includes test lead moditication parts and
comprehensive instructions for modification and use. Shpy. Wi 2 lbs.
Heathkit MK.6. $4.95.

A COMPLETE LINE OF
HAM GEAR

FIXED STATION
Model DX.20 CW Transmitter kit. .19 Ibs. $35.95
Model DX-40 Phone and CW Transmitter

kit...25 1bs $64.95
-100- d CW
T ‘Il?r);r:ggwﬁt:rhlz?ﬁ _aInOT Ibs $189.50
- of H
e amiton .. 56105, ... $150.95
ar H
e Tl':(a:\sn:a:ih:t. . ?:T:) Ibs. L., $234.95

Model RX-1 "Mohawk'' Ham Receiver kit

66 Ibs. ... $274.95
MOSBILE
Model MT.1 'Cheyenne™* Mobile Ham

Transmutter kt.. 19 1bs $99.95
Model MR.1 “Comanche'’ Mobile Ham

Receiver kit...191bs $119.95
Model MP.1 Mobile Power Supply kit

8 Ibs. $44.95
Model PM-2 Power Meter kit 2 lbs. . $12.95

41bs... $5.95

Model AK-7 Mabile Speaker kit

ELECTRONICS WORLD
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NEW EDUCATIONAL ELECTRONIC ANALOG

COMPUTER KIT (EC-1)

e 9 DC operational amplifiers—3 initial condi-

tion power supplies

o 5 coefficient potentiometers—repetitive solu-

tion oscillator

o Electronically regulated power supply

Filling a multitude of needs in the fields of education

HEATHKIT EC-1

and electronics, the mode] EC-1 puts advanced engi-

neéring techniques within easy reach of the average
individual or institution. An assortment of precision

$19995

components and patch cords arc provided for setting

up many complex problems. Solutions are read directly an the pancl 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” pracedures
and basic computer information as well as showing how to set up and solve
typical problems. Shpg. Wt. 43 Ibs.

NEW 5" DC OSCILLOSCOPE KIT (OR-1)

o |dentical DC coupled vertical and hori-

zontal amplifiers

o 5ADP2 flat-face CRT —edge-lit graticule
o Transformer operated silicon diode

power supply

Offering all the features of a high quality DC oscilloscope,
the model OR-1 is ideal as a read-out indicator in com-
puter applications as well as many tvpes of testing and development work. Features
DC to 200 ke (1 db point) bandwidth, 0.1 V (peak-to-peak) per CM sensitivity
(uncalibrated). Normal frequency coverage is from 5 to 50 ke in four overlapping
ranges. Critical voltages are regulated with gas-filled VR tubes. Coupling may be
cither AC or DC as selected by the input attenuator switch. Many uses in industrial,

educational and medical fields. Shpg. Wt. 21 Ibs.

COMING SOON! ELECTRONIC ORGAN KIT...

. an instrument that will excite the entire musical world. Engineered to tamiliar
Heathkit perfection, and styled for the most discriminating taste .
assemble and priced for the average home. interested? Send your name and address,

HEATHKIT OR-1

we'll rush information as soon as available. No obligation.

ORDER BLANK

NOTE: all prices and specifi-
cations subject to change
without notice.

Enclosed find ( ) check { )
money order. Please ship
COoD.( )

$1199°5

. » yet simple to

Free Catalog

Over 100 easy-to-bulid kits are lllustrated
and described In the latest Heathtit 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, °

HEATH COMPANY BENTON HARBOR 16, MICH.
[ir@lbsldiary of Daystrom, Inc.
'

On Express orders do not in-
clude transportation charges

—they will be collected by the
express agency at time of

On Parcel Post Orders include
postage for weight shown. All
prices are NET F.0.B, Benton
Harbor, Michigan. and apply
to Continental U.S. and Pos-
sessions only. 20% Deposit
required on all C.0.D. orders,

HEATHKITS are also available at your Dealer

delivery. —

SHIP VIA
Name s
[J Parcel Posl
Address — — = Express
" Freight
City & Zone State__ _-
(PLEASE PRINT) L] Best Way
QUANTITY ITEM MODEL NO. PRICE
POSTAGE
[J SEND FREE HEATHKIT CATALOG — _
TOTAL

see listing
on next page

e e e b e - —

Augqust, 1959
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Convenient "over-the-counter’ delivery is
now available through any of the Authorized
Heathkit Dealers listed below. Althoughyou
willfind 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
@ complete stock of kits for immediate de-

NOW READY TO SERVE

CALIFORNIA

BAKERSFIELD

Kiesub Cornornllon

2615 "'F'" S1re:
BERKELEY

zacKIT Corporation

2002 University Avenue
CHICO

Dunlap Radlo & TV

928 Maln Street
EL CAJON

Telrad Electronics

182 East Main Street
FRESNO

Dunlap Radio & TV

2617 Tulare Street
LONG BEACH

Kigrullf & Company

1501 Magnolia
LOS ANGELES

Bushnell Sound Corp.

12024 Wilshire Boulevard

Kierulft Sound Corp.

820 West Olympic Boulevard

Klerulff & Company

6303 E. Corsair
MARYSVILLE

Dunlap Radio & TV

Sth & *'J" Street
MERCED

Dunlap Radio & TV

234 West $7th Street
MODESTO

Dunlap Radio & TV

419 10th Street
NATIONAL CITY

Telrad Etectronics

639 National
ONTARIO

Kiesub Corporation

124 N. Benson
OXNARD

Kierulll & Company

508 €. Date Street
PALO ALTO

Zack 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

2acKIT Corporation

513 State Street
STOCKTON

Dunlap Radio & TV

27 North Grant Street
TARZANA

Valley Sound Corp,

18841 Ventura Boutevard
VAN NUYS

Kierulll & Company

14511 Delano
VISALIA

Dunlap Radio & TV

1725 Mooney Avenue

DELAWARE
WILMINGTON
Radio Electric Service Co.
Third & Tatnall Streets
FLORIDA
COCoA

Thurow Distributors, tnc.

540 St. Johns Street
MIAMI

Thurow Distributors, tne.

1800 Northwest 23rd Street

LOUISIANA

LAFAYETTE
Slerlinq Radio Products, inC.
1005 Cameron Street

MARYLAND

SALISBURY
Radio Etectric Service Co.
736 South Salisbury Boulevard

HEATH COMPANY
an Harbor, Mich.

MASSACHUSETTS

BOSTON

Audionics. Incorporated

1348 Boylston Street

MICHIGAN

ALLEN PARK

Volta Electronics

6716 Park Avenue
DETROIT

High Fidelity Workshop

16400 West Seven Mile Road

MINNESOTA

MINNEAPOLIS

Audlo King Company
913 West Lake Street
NEW JERSEY

ATLANTIC CITY

Radio Electric Service Co,

452 North Albany Avenue
CAMDEN

Radio Electric Service Co,

513 Cooper Street
MOUNTAINSIDE

Federated Purchaser, Inc.

1021 U. $. Route #22
NEWARK

Federated Purchaser, Inc,

114 Hudson Sireet

NEW YORK

BELLEROSE

Cross Island Electronics, Inc,

247-40 Jericho Turnpike
BROOKLYN

Acme Electronics, Incorporated

59 Willoughby Street
FARMINGDALE

Gem Elec. Distributors, Inc,

34 Hempstead Turnpike
FOREST HILLS

Beam Electronics. Incorporated

101-10 Queens Boutevard
HICKSVILLE

Gem Elec. Distributors, Inc.

236 Broadway
MINEOLA

Arrow Electronics, Incorporated

525 Jericho Turnpike
MT. VERNON

Davis Radio Distributing Co., Inc,

70 East Third Street
NEW YORK
Acrow 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 Streat
FAYETTEVILLE

Southeastern Radio Supply Co.

525 Gillespie Street
KINSTON

Southeastern Radio Supply Co.

408 N, Heritage Streeat
RALEIGH

Southeastern Radio Supply Co.

414 Hillsboro Street

OHIO

CHILLICOTHE

Buckeye Electronics Dist., Inc.

565 North High St,
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

Srepeo, Inc

145 nghland Avenue

fast service ..

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.

YOU...

[e1, 1. ]
MIDDLETOWN
Srepco, Inc.
2104 Brentwood Avenue
NEWARK
Buckeye Electronics Dist., Inc,
114 Union Street
PIQUA
Srepco, Inc.
.R. #1, Box 308
SPRINGFIELD
Standard Radio-Springlield, Inc.
1300 S. Paris Road
ZANESVILLE
Buckeye Electronics Dist., Inc.
120 South Eighth Street

OREGON
PORTLAND
Eccles Electric Company
237 Northeast Broadway
SALEM
Cecil Farnes Company
440 Church Street, Northeast

PENNSYLVANIA
ALLENTOWN
Federated Purchaser, tnc.
1115 Hamilton Street
EASTON
Federated Puschaser, Inc.
925 Northampton Stree!
PHILADELPHIA
Austin Electronics, Inc.
1421 Walnut Street
Radio Electric Service Co.
701 Arch Street
Radlo Electric Service Co.
3412 Germantown Avenue
Radio Electric Service Co.
5930 Market Street
WILLOW GROVE
Radio Electric Sarvice Co.
29 York Road
YORK
Radio Electric Service Co,
1114 Roosevelt Extension

RHODE ISLAND
PROVIDENCE
Audionics, tncorporated
790 North Maln Street
TEXAS
BEAUMONT
Sterling Radie Products, [ne.
1160 Laurel Street
BRYAN
Sterling Radio Products, Inc.
2615 Texas Avenue

DALLAS
Hillcrest Records, inc.
6309 Hillcrest Avenue
HOUSTON
Sound Equipment, tncorporated
2506 Crawford Street
HOUSTON
Sterling Radio Products, Inc.
1616 MCKinney Avenue
LUFKIN
Sterling Radio Products, Inc,
428 Alkinson Street
VIRGINIA
ARLINGTON
Key Electronics, inc.
126 South Wayne Street
WASHINGTON
SEATTLE
Seattle Radio Supply, Ine.
2117 Second Avenue
WISCONSIN
MADISON
Hi-Fi Corner
401 State Street
Satterlield Etectronics, Inc.
1900 South Park
MILWAUKEE
Hi-Fi Center
4236 West Capitol Drive
Netzow's
2630 North Downer Avenue

Careful selection of reliable qualified dealers is a slow
process . . . 50 please bear with us if your area has not

been covered. Thank you.

A Subsldlarny Di}strom, Inc.

wwWw americanradiohistorv com

Industry Launches
Stereo Tape Drive

Over 150 releases on
the new 7Y2-ips, 4-track

recorded stereo tape.

STEREO tape gave stereo disc its first
serious challenge recently when it
was announced that at least 150 re-
leases on the new TY%-ips, 4-track tape
would be forthcoming. The announce-
ment was made by Herbert L. Brown,
newly elected president of the Mag-
netic Recording Industry Association,
who said that producers of prerecorded
tapes had joined together to launch a
wave of two- and four-track stereo
entertainment. The 4-track tape will
probably sell for ahout $6.95 and $7.95
for 30 and 45 minutes respectively of
stereo entertainment. Brown, vice-
president and manager of Ampex
Audio, Inc., said, “The 7%-ips speed
was chosen after considerable study to
assure continuation of the same high
fidelity that has long been associated
with magnetic tape recording.” With
four tracks on the tape instead of the
usual two, twice as much music can
be recorded on a given length of tape.

Brown said that stereo entertain-
ment, which had been known only to
sophisticated music lovers and audio-
philes, has now become an accepted
word in the average American house-
hold because of the introduction of the
stereo disc. As more and more music
lovers become stereo-oriented, an in-
creasing number will be in a position
to move toward stereo tape.

The MRIA president also discussed
tape cartridges, but emphasized that
he felt it might be some time bhefore
such cartridges may find widespread
use. In the meantime the compatability
in reel-to-reel magnetic recordings
should be relied on to protect the
dealer and the customer.

Brown also spoke out against tape
machine imports from Japan as well
as the possibility of a renewed interest
in Congress on an excise tax on record-
ing machines. Such a tax would have
cost the industry $5-million in the past
year. Such an amount would probably
be very close to the total net profit
for the industry for that period. The
executive presented a program for the
association for 1959-1960 which in-
cluded a full-scale public relations and
publicity effort. The programs were
approved by the membership.

Other officers elected were: Vice-
President, Ken Bishop, Bell Sound,
Treasurer, Charles Murphy, Michigan
Mugnetics; Secretary, Herman Korn-
brodt, Audio Devices; Board of Direc-
tors, Hugh Daly, Magnecord; Victor A.
Miller, V-M Corporation; Russ Molloy,
Bel Canto Magnetic Tapes; J. Herbert
Orr, ORRadio Industries; Irving Ross-
man, Pentron Corporation; and Harry
Sussman, Telectro Corporation. -

ELECTRONICS WORLD
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BI.AUPUNKT

means great new
PROFIT MAKERS

FOR YOU!

COMPACT DEMONSTRATOR UNIT
Let your customers listen to the rich
HI-FI tone of Blaupunkt Car Radios
in this demonstrator unit. It's a
proven sales-maker, available with the
Blaupunkt ‘‘Starter Deal.”

&
%

SYMBOL OF QUALITY...

A SUBSIDIARY OF ROBERT BOSCH G. M. B, H,

Here's the precision-engineered
car radio that answers the de-
mand for the finest in tonal
quality, for reliable, trouble-free
performance—available in both
FM/AM and AM models. And
with the FM/AM Blaupunkt you
can offer the powerful plus of
uninterrupted static-free recep-
tion—no underpass blackout, no
fade-out of signal even under
bridges or among tall buildings!

EASY TO SELL—the tonal differ-

ence does it

EASY TO INSTALL—in American

and imported cars

EASY TO SERVICE— through more
than 600 authorized service sta-
tions across the nation

FULLY GUARANTEED —with a 6-

month warranty

FM-AM & AM
CAR RADIOS

*" 3

NATIONALLY ADVERTISED —in lead-
ing magazines and newspapers,
and on FM and AM Radio Sta-
tions—featuring an easy-to-
enter “Prize Sweepstakes” that
sends prospects to your store

SENSIBLY PRICED—with a real
profit margin for you on every
sale! A few choice territories
open for Franchised Distribu-
tors. Write TODAY!

ROBERT BOSCH CORPORATION. CAR RADIO DIVISION. Depl t
40-25 CRESCENT ST., LONG ISLAND CITY 1, NEW ¥

225 SEVENTH STREET, SAN FRANCISCO 3, CALIFDRNM

’i

|

|

|

Please send information about: |
O] Blaupunkt FM/AM and AM car radios |
(0 Blaupunkt Merchandising ““Starter Deal™ :
] Blaupunkt “Sweepstakes™ Promotion |
|

I

|

|

NAME OF FIRM
| AODRESS
[ ZONE

STATE e ——

REG. U.S. PAT. OFF. BLAUPUNKT-WERKE GMBH MILDESHEIM-GERMANY

Robert Bosch Corporation, Car Radio Division, 40-25 Crescent St., Long Island City 1, N. Y. or 225 Seventh St., San Franeisco 3, California.
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TUBE PROBLEM:

The Armed Forces
needed a new version
of the 6J4 reliable
tube type which would
provide a tube life

of almost 1000 hours.
Existing tubes of

this type had an
average life of only
250 hours. In addition,
this new tube had to
be produced under
ultra-high quality
control standards.

SONOTONE
SOLVES IT:

By making
improvements in

the cathode alloy and
setting up extremely
tight controls in
precision, manufacture
and checking,

Sonotone engineers
produced a 6J4WA
with a minfmum life of
1000 hours...most
running wmuitch longer.

RESULTS:

The Sonotone 6J4WA
is one of three reliable
tubes now being
manufactured under
U.S. Army Signal
Corps RIQAP
(Reduced Inspection
Quality Assurance
Program), monitored
by the U.S. Army
Signal Supply Agency.
And the same rigid
quality standards
apply to Sonotone’s
entertainment type
tubes as well.

Let Sonotone help
solve your tube
problems, too.

Sonotone.:

Electronic Applicotions Division, Deps. TN.89
ELMSFORD, NEW YORK

Leading makers of fine ceramic cartridges, speakers, micro-
phones, tapeheads. electron tubes
In Canada, contact Attas Radwo Corp., Ltd., Toroato
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HOFFMAN "'STEREO SCOPE"
Hoffmuan Electronics Corporation,
3761 S. Hill St., Los Angeles 7, Calif.
has developed a new device which per-
mits accuratc bass and treble tone con-
trol without having to experiment with
the controls as each record is played.
The patented “Stereo Scope,” devel-
oped for use in the firm’s new single

cabinet stereophonic consoles, shows
visually, on a movable graph, the bass
and treble decibel setting for each
sound channel. By making a note of
the desired ratings for each record,
listeners can preset the controls when
the record is replayed, without having
to walk back and forth from their
listening positions to make adjust-
ments.

The “Sterco Scope” is calibrated to
show actual bass and treble decibel
deviation from the sound level at which
the record is heing played.

SHERWOOD FM TUNER

Sherwood Electronic Luboratories,
Inc., 4300 N. California Ave., Chicago
18, Ill. is currently marketing its Model
S-3000 I1 FM tuner which features an
“interchannel hush” circuit.

According to the company, the new
circuitry makes FM tuning easier by
muting noisy *“hash” normally heard
between channels. The tuner also pro-
vides a front-panel control to adjust
the degree of silencing (or none at all)

PN

.
e —

offered by the interstation muting ac-
tion, without affecting the tuner’s
sensitivity.

Sensitivity is 1 microvolt for 20 db

| quieting and a.f.c. provides 18 db cor-

rection to reduce drift and facilitate
accurate tuning. A front-panel a.f.c.
disabling switch is incorporated for use
when receiving a weak station adjacent
to a strong signal. Other features in-

| elude “feather-ray” tuning eye, multi-

wwWw americanradiohistorv com

plex output jack, “local-distant” switch,
flywheel tuning, and cathode-follower
output.

The circuit uses 9 tubes plus rectifier
1o provide a response of +1'% db from
20 to 20,000 cps. The tuner measures
14" x 15% " x 4",

PROFESSIONAL TONE-ARMS

Lufayette Rudio, 165-08 Liberty Ave,,
Jamaica 33, N. Y. has introduced two
new professional tone arms, the 16"
PK-280 and the 12” PK-270.

Constructed of lightweight, die-cast
aluminum, these tone arms utilize four
hardened-steel knife-edge pivots and
bearings for practically frictionless
freedom of motion. An unusual hearing
assembly provides minimum waveform
distortion and no undesirable motion
or loose-jointed action as viewed from
the stylus.

Plug-in heads accommodating all
sterco and monophonic cartridges are
provided. Installation is facilitated by a
precise bubble level at the top of the
support column. The level, plus three
adjustments on the base, make for ac-
curate and troublc-free installation,

PANEL-MOUNTING KIT
Dynuco, Inc., 617 North 41st St.,
Philadelphia 4, Pa. is now offering a
new panel-mounting kit which is de-
signed to be used with two of the firm's

preamplifiers and its stereo control kit.

Designated as the PM-2S, the new
kit includes a single front cscutcheon
plate for the three units plus mounting
brackets to hold them to the panel.
The PM-2S provides the appearance of
an integrated stcreo preamp while
maintaining the flexibility, channel
separation, and independence of opera-
tion of the individual preamplifiers. It
is designed so that no bolt or screw
hecads are visible from the front of the
pancl.

A single rectangular hole in the panel
takes care of the entire mounting job.
The brackets are adjustable to fit any
panel thickness up to 13",

JENSEN "GALAXY |I" SYSTEM
Jensen Munufucturing Company,
6601 S. Laramie Ave., Chicago 38, 1Il.
has developed a unique stereo speaker
system which is being marketed as the
“Galaxy IL.”

ELECTRONICS WORLD
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The system comprises a single small
“hookshelf” size unit plus two tiny
“satellile” speakers which provide the
cquivalent of two complete 3-wa)
speaker systems with the added fea-
ture of a "derived third channel” for
center fill. The system consists ol the
bass-center unit in hardwood cabinet
containing the new dual-channel 8-inch
“Flexair” woofer, dividing networks
for hoth channels. and terminal-recep-
tacle panel; and two “satellite” units
each with vokes and wall-mounting
hardware pius 20-foot cord and con-
necting plug. Satellite units for left
and right channels plug into the
terminal-receptacle panel on the bass-
center unit.

The system will handle 25 watts con-
tinuous and 30 watts peak. Frequency
range is 40 to 14,000 ¢ps with the bass-
center unit handling the 36-350 cps
bass range and the 350-1000 cps “cen-
ter fill" range and each of the satel-
lites covering {rom 350-2000 cps and
2000-14.000 ¢ps.

The new units are being offered in a
choice of walnut, tawny ash, or ma-
hogany finishes. Both assembled and
kit versions of the “Galaxy II"" are
available. Write the manufacturer for
a data sheet and full details.

STEREO TUNER
Sargent Rayment Compuny of Oak-
land. Calif. is now offering a new dual-

channel FM-AM stereo tuner which has
been designated as the SR-1000.

The circuit features the company's
two-tube AM detector which is said to
be capahle of reproducing AM with
less distortion than FM. a 10 kc.
whistle filter, and large ferrite core
loop antenna. A two-position AM f[re-
quency response control provides for
sharp and broad operation.

The FM channel utilizes an advanced
gold-plated frame grid cascode tube.
low-voltage if. tubes for maximum
gain and stability, and a fully Dbroad-
band ratio detector. Special provisions
have been made tor FM multiplex op-
eration, including output jacks for
adapters and wired-in automatic
switching.

This new tuner is fully described in
the company's 12-page catalogue which
is available on request.

MICROPHONE MIXERS

Switcheraft, Inc., 5555 N. Elston
Ave., Chicago 30, Ill. is currently mar-
keting two new microphone mixers
which will handle up to four signals
such as microphones, phono, and
tuners into a single outlet.

The No. 306 [(features a “Lev-R-
Switch” making it possible to use the
unit as a four-channel audio mixer for
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ELECTRONIC CHEMICAL CORP.

independent
survey
shows

Why do elecironic
technicians prefer Quam
speakers? In filling out
their survey questionnaires,
they mentioned such
reasons as:
Adjust-a-Cone
Suspension
High quality
dependable
performance
Adjustable mounting
bracket

Beflter construction
No call-bocks
Thank you,
Mr. Serviceman,

We oppreciote the
vote of confidence.

Brand Name Surveys of Chicago, Illinois,
asked 22,000 service technicians from
coast to coast, “What brand of replacement
speakers do you prefer?” Overwhelmirgly,
from Maine to California, the preference
was for Quam, In fact, twice as many
servicemen now prefer Quam as the next
most popular brand—and as many prefer
Quam speakers as the other three leading
brands combined! This is the fourth
consecutive year in which Quam has led
the Survey.

QUAM-NICHOLS COMPANY

238 EAST MARQUETTE ROAD ® CHICAGO 37, ILLINOIS
CANADA:

A.T.R. Armstrong, Ltd., 700 Weston Road, Teronto 9, Onterio

D. Eldon Mclennan, Ltd., 1624 W. Third Avenue, Vancouver 9, B.C.

NO-NOISE b v e

VOI.UME CONTR oL

CoNTACTRESTORER
AT YOUR Joggepg

P'.Asnc ‘

servicemen
everywhere

insist on the
GENUINE

» Lubricates
NOT A CARBON TET
SOLUTION

2 Or. Bortle 5 Oz.Spray Can i

Servicemen Servicamen U

n NO-NOISE

/ TUNER-TONIC

With PERMA- FILM

" Assembly = Eo7
PPlcaTIONs )

‘...

PIR-POINT

COAT SPRAY

Beware Of ":' S - ,",‘:,’,‘,,:,‘“" gn=inz o Insulates
Cheap Substitutes! AR UL ot ob S AL

813 Communipaw Avenue Jersey City 4, N, J,
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$]95

= LIST PRICE

ELEcTRO-MAGNETIC

SET COUPLER
WIZARD 300*

RILLIANT RECEFTION. C AT LEAST
20 TV/FM SETE INCLUDING COLOR
FROM ONE ANTENMNA
WITHOUT AMPLIFICATION
IN NORMAL SIGNAL AREAS

EASY TO INSTALL

o2 | = s

SLIDES SLIDES CONNECT
APART TOGETHER TO SET

COMTAET YOUR DISTHIRUTORE OF WRITE:

CHARLES
ENGINEERIMNG, INC.

3 MELROSE AVENUE

LOS ANGELES. CALIFORMIA

TODAY'S BEST QUALITY BUY

r! AWARD ' WINNING

_ ARKAY (s-28
TSTERE AMP/PRE-AMP
|

< s COMPLETE
E e CONTROL CENTER
Full 25 watls stereo of monaaural, 60 watts peak o 14 watts sach

channel o reverse stereo o balance controi » two-channel gaia
control o full range bass and treble controls o |M ¢istortion, 4
to 1 ¢ harmonic distortion, 1% 30-20,000 cps » dual pre-amp 2v
output jacks o speaker outputs, 4,8, 16. 32 ohms = response,
20-20,000 cps o push-puil EL84 Williamson ciscuit.

Wired and tested $99.95 Easy-to-build Kit $6495

ARKAY $T-11 AM-FM
STEREO TUNER

| -
,.ﬂ‘-‘ . Here, for tha first time, is an AM.
1 Eﬂ',/'} FM STEREO Tuner within the reach

of every audiophile. Unmatched by
units costing twice Ihe price, the
ST-11 is twd distinct receivers in
one featuring 4 V. for 20 db quieting. Variabis AFC. Single front
panel switch controls AM, FM or STERED selection.

wired ond tested $74.50  Easy-to-tuitd kit $49.95

m:ﬂ’fz .'51'.:_‘.;’

ARKAY $P-6 STEREO
CONTROL CENTER
Versatile stereo pre-amp with
dusl inputs and outputs. Hi-le
filters, reverse position, bal

ance controi. Less cover,

Fasy-to-buitd kit 33995
Wired and tested $62.95

See and hear ARKAY Kits at your dealer.

FREE! Stereo bgoklet and catalog. Write Dept. Ew.
} wil privee 5% Mghed west of llllul»l

2E-06 Van wyck Expressway O Richmand Hill 18, K.Y

84

ARKAY SPA-55
STEREO AMP

Two 27V2 watt distortion-free
hi-fi amplifiers for stereo. Or
use as 55 watt monaural am-

iitiar.
.h:y'-la-hullu xit$6495
Wired and tested 579,95 |

| monophonic or as two separate inputs

for each of two stereo channcis. Four
input jacks, located on the rear so as
not to interfere with the operation of
volume controls, accept two-conductor
phone plugs; high-impedance circuits.
Two phono jacks are provided for con-
nections to the input of an amplifier
or tape recorder., When used in the
monophonic mode, the output jacks
are common. No. 301 is the Model for
monophonic mixing only.

Both units come in tan cabinets with
recessed sloping front panels and
brown knobs with “gold” metallic in-
serts. Rubber feet prevent scratching
of a finished surface.

NEW GOODMANS SPEAKERS

Rockbar Corporation, Mamaronek,
New York is handling the U. S. dis-
tribution of two
Goodmans speak-
ers—the “Tetrax-
iom” unitized 4-
way system and
the “Triaxiom"
unitized 3-way
system.

The *“Tetraxi-
oms” are 15"
units featuring : ’
the “Rigidflex’” -
cone, a completely flexible, free-float-
ing cone rim, and completely rigid
cone center to provide pure piston ac-
tion. The speakers have high power
capacity and smooth response from 20
to 20,000 cps with usable response to
35,000 cps. They are composed of four
independent, concentrically placed ra-
diators, each designed for maximum
performance and efficiency within their
portion of the spectrum.

The “Triaxioms” give clean, undis-
torted response from 20 to 20,000 cps.
They feature a plastic terminated, free-
edge cone suspension with the low
resonance “Rigidflex” bass diaphragm.
This series comes in six models rang-
ing in power handling capacity from
25 to 50 watts and in 12" and 15" sizes.

The U. S. distributor will supply ad-
ditional details on either or both of
these new models on request.

HEATH TAPE RECORDERS
Heath Company, Benton Harbor,
Michigan is now offering three versions
of its versatile tape recorder kit, the
Model TR-1A.
Currently available are new half-
track (Model TR-1AH) or quarter-

track (Model TR-1AQ) versions which
record and play back stereo and mono
tapes as well as the original mono-
phonic version (Model TR-1A) to

www americanradiohistorv com

which haif-track or quarter-track
stereo provisions may be added later
using the MK-4 or MK-5 conversion
kits.

The tape deck is extremely simple to
assemble and uses precision bearings
throughout. A single control lever
selects all tape handling functions on
the deck, greatly simplifying operation.
Speeds of 7.5 or 3.75 ips are available.
Flutter and wow are held to less than
.35 per-cent. Each tape preamplifier
features NAB (formerly NARTB)
playback equalization, separate record
and playback gain control, cathode-
follower output, and provision for mike
or line input.

Recording level is indicated on a
“magic-eye” tube. A safety interlock is
provided to minimize accidental! era-
sure of tape. Filament balance control
allows adjustment for minimum hum
level. Cathode-follower output from
the playback channel is approximately
600 ohms impedance.

The unit comes with a vinyl-clad
steel cover in black leather texture,
templates, and instructions for panel
mounting or equipment enclosure in-
stallation.

STROMBERG STEREO AMP

The Stromberg-Carlson Division of
General Dynamics Corporation is now
marketing a new stereo power ampli-
fier which has been designated as the
“Stereo 40."”

This new power amplifier, Model
ASP-422, is perfectly matched to the
company’s new stereo preamp (Model

! -mllm ]

ASE-434). The single chassis carries
two 20-watt channels of amplification
and features a pair of 6DY7 dual beam-
power pentodes. A variable input con-
trol and phantom output (mixed A and
B) for three-channel operation are
provided.

Frequency response is 20 to 50,000
cps = 1 db. Harmonic distortion is less
than 1% at full output with IM distor-
tion less than 1% at program level.
Hum and noise are 70 db down. A sin-
gle input, variable from 1 to 10 volts,
is provided.

For a data sheet on this and other
items in the firm’s stereo component
line, write the Special Products Divi-
sion of the company at 1400 N. Good-
man St., Rochester 3, N. Y.

NON-WOVEN FELT
Troy Blanket Mills, 200 Madison
Ave, New York 16, N. Y. has developed
a new synthetic-fiber, non-woven felt
which has been specifically designed
for electronic and similar applications.

ELECTRONICS WORLD
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amizen BANDER tor A77 A1

ADD TO WHAT YOU HAVE OR BUILD ONE

ALL YOUR OWN ,WITH THESE
SUB-ASSEMBLIES! [ o

G Cabinet (all metal) includes hardware,
switches, speakers, panel, case, etc. Com-
plete instructions, Shipping weight 10 lbs.
$20.00

I

I C AudioUnit (printed circuit pre-

| wired), speech amplifier for crys-

l tal or carbon microphone, first
audio for receiver and power

l amplifier/modulator stage. De-
signed to follow unit B, Includes

| output transformer but not speak-

| er. Shipping weight 2 Ibs, $13.50

l

|

consists of mixer and 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 |bs, $16.00.

A RF Converter (printed circuit
prewired}, two-tubes, crystal con-
trolled. Use with IF unit B. Ship-

|
I
|
I
|
I B IF Unit {printed circuit prewired)
|
|
|
ping weight 2 |bs, $14.00. |

D Transmitter
Unit (prewired
and tuned) Oscillator
and amplifier. Crystal
" controlled. Requires Unit

E Power Supply 115 VAC {not pre-
wired). All ports necessary to con-
struct power supply to operate
C for modulation, Shipping  JNi's A, B, C and D. Shipping weight
: : 10 Ibs, $12.00.

weight 2 |bs, Complete with 5 v 3 6 VAC. 12
crystal and tube certified .005% F Power Supply 3-way AC,
folerance, $14.50 VDBC or 115 VAC (not prewired).
) e Shipping weight 10 ibs. $20.00.

SEE YOUR DEALER* OR

ORDER DIRECT! . . . INTERNATIONAL CRYSTAL MFG. CO., INC.
*Prices slightly higher R
Terms F.O.B. Oklahoma City. Other shipments 18 N. LEE- - —ORLAHOMA CITY, OKLA.

C.O.D. On C.O.D. orders of $25.00 or more,
down payment with order is required.
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Professional Tope Recorder

GOLD CROWN

STEREO-X

Records and plays Professiondl Sterec. Two
or 4-track heads. All-aluminum construction

——

FREQUENCY  IPS FLUTTER NOISE §

RESPONSE  SPEED & WOW RATIO
+2db30-30000CPS 15  .06% 57 db
+2db20-20000CPS 7% 089 54 dn  LessCase
+£3db20-11000CPS 3% .18% 44 db

{Recording quolity for 4-irack stightly less)
Write for Catalog Ew-59

Standand and Stevee models

INTERMATIONAL RADIO & ELECTROMICE CORP.

ELKHART, INDIAMA

=

PURCHASING
A HI-FI
SYSTEM?

Send Us | "oF shinos
Your

K.,
List Of
Components

For A

Package
Quotation

University
Acoustic Reseorch
WE WON'T BE
UNDERSOLD!

Jansxzen
Wharfedale
Karlson
Viking

All! merchandise

is brand new, fac-

tory fresh & guar-
anteed.

Concertone
Bell ® G.E.
Weathers
Harman—Kardon
CORPORATICN wilile,' Cabinets
64-R Cortlondt St., N. Y. 7, CO 7-2137

Eico @ Pilot
Sherwood
Acrosaund
Fisher

Bogen ® Leak
Dynakit

H. H. Scort
Ferrograph
Tanberg
Pentron
Ampro ® VM
Revere
Challenger
Wollensak
Garrord
Miracord
Glaser-Steers
Rek-O-Kut
Components
Noreleo
Fairchild
Pickering ® Gray
Aydio Tane
Conrac TV

“Troyfelt” is available in a wide
variety of widths and in a wide range
of thicknesses, densities, and perme-
abilities. Since the material can resist
abrasion, moisture, most acids and
alkalis, and is uniformly smooth, the
manufacturer suggests its application
as a lining material for speaker cabi-
nets, among other uses. It can be die-
cut and will not become ragged at the
edges.

The firm will supply additional in-
formation on request.

AUDIO CATALOGUES

"WHY A CERAMIC CARTRIDGE?"

CBS Electronics is offering a copy of
new “‘Stereo-Talk” bulletin, which
carries an informative article “Why a
Ceramic Cartridge?”, to interested
audiophiles.

In the article the author, Bud
Tomer, discusses factors important to
the design of a high-quality stereo-
phonic cartridge and compares mag-
netic and ceramic cartridges from the
standpoint of linearity, output, hum,
and shock resistance.

Designated as Bulletin E-325, a copy
may be obtained free by writing the
firm’s Advertising Service, Parker St.,
Newburyport, Mass.

UNIVERSITY P.A. CATALOGUE
University Loudspeakers, Inc., 80 S.
Kensico Ave.,, White Plains, N. Y. has

issued a new product catalogue which
carries full information, illustrations.
and specifications on all of its new and
current p.a, speakers and components.

Material in this new publication is
grouped into several categories cover-
ing trumpets, paging and talk-back.
submergence-proof speakers, hi-fi
weatherproof dual-range systems, su-
per-power projectors, portable sound-
casting systems, and drivers and acces-
sories. The last two pages of the cata-
logue contain hi-fi speakers and e¢n-
closures suitable for commercial in-
stallations.

SHURE CARTRIDGE DATA

Shure Brothers Incorporated. 222
Hartrey Ave., Evanston, Ill. has avail-
able two data sheets on its stereo phono
cartridges which it will forward upon
request.

One, two-color data sheet provides
details on both the M3D “Professional
Dynetic” and the M7D “Custom Dy-
netic” including price, tracking force,
compliance data, response, etc. The
second data sheet covers the M3D
“Professional Dynetic” in considerable
detail with information on mounting,
stylus replacement, hooking up asso-
ciated equipment, etc.

Either or both of these data sheets
may be obtained by writing the manu-
facturer and indicating which informa-
tion is required. —30-

2-Tube 7-Watt' Stereo Amplifier

NEW mimniature triode-pentode that

makes possible very compaet audio
amplifiers, has just been introduced by
CBS Eleetronies. The 30FY8 combines
the voltage and power amplifiers in a
single envelope. In addition to the 50-
volt heater type, 25-, 12.6- and 6.3-volt
heater types are also available as the
25FY8, 12FY8, and 6FYS8, respeetively.
The tube featwes low plate and sereen
voltage requirements and provides 2.7
watts output in single-ended elass A,

A pair of 30FY8’s are the only tubes

required in a stereo amplifier utilizing
the €BS modified simplex circuit. Sueh
an amplifier can provide up to 3.3 watts
per channel. Complete construction de-
tails of an amplifier using two of these
tbes, along with tone-control cireunits
and power supply, will appear in our
September issue under the title “Com-
pitct Two-Tube Stereo Amplifier.”

The weehnical bulletin E-334 deserib-
ing the new audio tube is available from
CBS Eleetronies Advertising Serviee,
Parker St., Newburyport, Mass., =30~

Schematic diagram of the two-tube, seven-watt stereo amplifier using 50FY8's.

172 50Fv8

IMEG. ‘S'BK
STERED <
CARTRIDGE
1
CBS-HYTRON
sc-2 2
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uf.
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$SB Featured in New
U. S. Official Jet

Sideband radio link allows
world-wide communication.

ROM their new 600-mile-per-hour |

jet plane, top government officials
will be in continual touch by radio with
points anywhere in the world where
there are communications facilities.
The $5%-million plane, a Boeing
VC137 and the first of three to be
delivered for use of both military and
civilian officials, was shown to the
press recently.

Aboard the big four-engine jet is
some of the most modern communica-
tions gear in the world. A key element
is a revolutionary long-range commu-
nications system using single-sideband

radio, the AN/ARC-65 system, devel- |

oped by Radio Corp. of America and
used in Strategic Air Command bomb-
ers for world-wide communications.

Incoming messages are reproduced
by a teleprinter in the plane by
means of a single-sideband converter.
Conversely, the unit adapts outgoing
teletypewriter messages for radio
transmission. Message secrecy is main-
tained by use of supplementary equip-
ment.

For all official messages, the execu-
tives aboard the plane will rely on the
teletypewriter, although voice radio is
also available when needed. The nor-
mal channel would be through the
Pentagon communications center,
which can “patch in” the exchange of
messages with other communications
facilities, including the Signal Corps
teletypewriter network, the SAC net-
work, the Bell System network, and
RCA Communications for transmis-
sions abroad. It can also be in direct
contact with SAC bases both in the
U. S. and abroad and with the North
American Air Defense Command.

Because of its range and dependa-
bility, the SSB system will thus assure
that government officials can be in
touch at any time with the Pentagon,
the White House, government offices,
defense posts, foreign governments,
and other offices throughout the world.

The jet plane, a military version of
the Boeing 707, will be used mostly by
Cabinet members and other high offi-
cials. The President will continue to
use the “Columbine” as his personal
plane, using the jet probably on rare
occasions. It is interesting to note
that the communications systems on
most SAC bombers are now being con-
verted from an earlier double-sideband
system in use since 1953 to the new
single-sideband system.

The plane also has installed an
emergency-channel u.h.f. transmitter-
receiver, a weather radar, and many
other electronic navigational devices.
A hi-fi tuner is even included for AM
and FM radio broadcasts. —30-
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KIT BUILDERS EVERYWHERE ASKED FOR IT!
Completely mew edition of

ELECTRONIC RITS
now on sale at newsstands
or order by mail today!

T 1k BB
w G BT
over 160 pages—600 illustrations
e HOW TO BUILD A KIT
- ¢ KIT CONSTRUCTION CHECK LIST
¢ HOW NOT TO MAKE MISTAKES
¢ WORKING WITH WIRE
KITS FOR ¢ YOUR HI-FI
e YOUR SHOP
¢ YOUR HAM SHACK

¢ YOUR HOME

Because of the wide popularity of its first Annual on kit construction, Ziff-Davis now
offers this exciting follow-up—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.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Ziff-Davis Publishing Company
Department EW 7/9

434 South Wabash Avenue
Chicago 5, lllinois

Please send me a copy of the new ELECTRONIC KITS—2nd Edition. | enclose $1.00,
the cost of this Annual, plus 10¢ to cover mailing and handling charges.

A
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4 >
4 >
4 >
] >
4 >
] >
4 >
< (Canada and Foreign, $1.25 plus 10¢ postage.) >
4 >
4 >
4 >
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4 >
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The RCA Kit Parade

PRESENTS...
Fo

Anew |
RCA e
VoltOhmyst
or onl

29°

Also available
factory-wired
and calibrated—
RCA-WYVY-77E
VYOLTOHMYST—

only $49.95°
*User Price {optional)

FREE—New Booklet,
*'Servicing Is Fosy With
An RCA VoltOhmyss'*
offered with the pur-
chose of o WV-77E (K}
or WV-77E ($) value).

Hams! Hobbyists! Service Technicians!—Here's the
new RCA VoltOhmyst Kit you've been hearing about
...combininyg dependoble electronic performance
and ease of assembly!

Look what you get—ohms-divider network protected
by fuse—ultra-slim probes and flexible leads for
getting into those tight spots—leads, probes, and
power cord can be stored in sleeve attached to
handle for increased portability—separate scales
for 114 volts rms and 4 volts peak-to-peak maintain
instrument accuracy on low ac measurements—all
lettering on front panel acid-etched to last the

life of the unit!

You can get the new RCA VTVM Kit at your local
RCA Test Equipment Distributor today—it’s
available “off-the-shelf’’! For literature, visit your
nearest RCA Distributor, or write RCA Commercial
Engineering, Section H-41-W-1 Harrison, N. J.

i Electron Tube Division

SPECIFICATIONS

Measures:

DC Volts—0.02 volt to 1500 volts
in 7 overlapping ranges

AC Volts (RMS)-0.1 volt to 1500
volts in 7 overlapping ranges

AC Volts (peak-to-peak)—0.2 volt to
4000 volts in 7 overtapping ranges

Resistance—from 0.2 ohm to 1000
megohms in 7 overlapping ranges.
Zero-center indication for discrim-
inator atignment

Accuracy—=3% of full scale on dc
ranges; =5% of full scale on ac
ranges

frequency Response—flat within
*5%, from 40 ¢cycles to 5 Mc on
the 1.5, 5, and 15-volt rms ranges
and the 4, 14 and 40-volt peak-to-
peak ranges

DC Input Resistance — standard 11
megohms (1 megohm resistor in
probe)

RADIO CORPORATION OF AMERICA

Hafr’son; N. J.

www americanradiohistorv com

Service
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HOFFMAN: STEREQ ADAPTER

To facilitate ready conversion of
its monophonic audio systems for
stereophonic use, this manufacturer
furnishes stereo kit #ST-VRDP. In-
cluded is an Audiogersh “Stercotwin
200" cartridge, of the variable reluc-
tance type. already mounted into a
Gurrard “Mark II" cartridge head.
Owners of Hoffman systems using the
“Mark II" changers simply have to
plug in the new head, after conversion,
for playing stereo discs, and may also
use this cartridge for monophonic mi-
crogroove discs. The old head is still to
be used for 78-rpm discs.

Since many of the second-channel
amplifiers that can be added for a full
stereo system do not include a pream-
plifier, required for the added channel
of the low-level cartridge, the kit also
includes transistor preamplifier #1131,
shown in Fig. 1. The extra pair of sig-
nal leads from the stereo cartridge are

= PRE AMP
POWER

INPUT
100K

RESISTORS 112w -

simply plugged into the preamp “In-
put” and leads are connected from the
“Qutput’” of the preamp to the input
of the new amplifier. The only problem
is that of obtaining reduced, well-
filtered “B—+"" to power the preamp, but
this is not difficult. The lead labelled
“Preamp Power’” terminates in a pho-
no-type plug, which may be inserted in
a specially wired receptacle included in
ihe kit. A 470,000-0hm, 2-watt resistor
is in series with the green wire con-
nected to the receptacle. This is the
only connection that requires wiring
into the circuit of the existing system.
The other end of the resistor is simply
wired and soldered to a d.c. voltage
point in the amplifier chassis where
from 150 to 250 volts or reasonably
well filtered voltage is available.

SPARTAN CHANGER: SKIPPING

If the stylus fails to track properly,
in that it skips grooves or sticks in
grooves on Spartan-Collaro record
changers, stylus pressure may be in-
correct. It should be checked with a
gram scale—used as specified by the
manufacturer of the scale—and ad-
justed to between 7 and 9 grams, if
not already in that range. This is done
by loosening both screws on the coun-
terbalance adjustment plate and mov-
ing the plate back and forth until the
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proper weight is indicated on the scale,
Then both screws should be retight-
ened evenly.

If the problem persists with correct
adjustment, other possible causes
should bhe investigated. Check the
stylus to see whether it is worn, bent,
or clogged with foreign matter. Check
to see whether the tone arm pivots
freely. Sometimes its movement is re-
stricted by improper dress or excessive
tightness of the pickup leads. Make
sure that the automatic trip lever is
not bent and that it is free of burrs.
If the changer is not properly level,
this may also be a factor.

NATIONAL: SSB IMPROVEMENT

While the NC-109 receiver provides
satisfactory SSB reception as original-
ly designed, a simple improvement will
eliminate the necessity of having to
retune with varying r.f. gain control
levels. Remove Cu, .01 gpf., from the
plate return of V. and reposition it
across the two used terminals of r.f.
gain control Rs;. Change R. from 150-
000 ohms to 82,000 ohms. Remove R
(470 ohms) and bring the red lead from
it (plate return of V,) back to “B+"
(105 volts regulated). This is the or-
ange wire near the rear of the chassis.
Shunt a 20-puf. fixed ceramic capaci-
tor across Cs (47 muf.). Change R.
from 68 to 120 ohms. Change Cxs from
047 pf. to .22 pf.

WESTINGHOUSE: RADIO AUDIO

Distorted sound output in portable
radios H-557/8/9 and H-600P4 may
occur under rather puzzling circum-
stances: it will be evident on a.c. op-
eration only while the “A’ battery is
in the receiver. If the “A” battery is
removed, the symptom is no longer evi-
dent on a.c. operation. The distortion
usually occurs about 5 minutes after
operation and disappears several min-

- AN A
FILAMENTS

INSERT RESISTOR
220K, V2w,

®

£ INSERT RESISTOR
c6— 220K, 1/2W.
il g
.C. ry
SWITCH | %
Ri4 :
l {CHASSIS REMOVED)
(A)
Rl
-
i, loce
3 047
TO OTHER s 5 v io

Fig. 2

utes later. The cause is a.c. leakage
through filament-dropping resistor Ru
(see Fig. 2A) to chassis ground. To
eliminate the condition, add a 220,000-
ohm, 1%-watt resistor in shunt with
capacitor C,, .047 uf. Physical and elec-
trical locations of the component to be
added are shown in Fig. 2A (chassis
out of cabinet) and Fig. 2B respec-

tively. o

August, 1959

a VOM!—

ranges.

PRESENTS...

A New RCA
Volt-0hm-
Milliammeter

...special ranges for
transistor servicing!

RCA WV-38A(K) VOM Kit

Wik

{includes internal bat-
teries, prebe and cable
with stip.on atligator clip,
ground lead and clip, assembly
and operoling instruction book-
tets)
*User Price (Optionat)

-

RCA WV-38A VOM

ONLY 54 3 95+

EXCLUSIVE! Extra 1-volt and 0.25-volt (250 mv) ranges permit wide appli-

cations in transistor servicing!

EXCLUSIVE! New handle clips accommodate probes and test leads for extra

carrying convenience!

EASY ASSEMBLY...

of laminated circuit board

* put panel and circuit board together
* slip on the knobs!

* mount six components on the front pane!
* mount all other components on one side

Never so many valuable features packed into
Ohms-divider network fuse-pro-
tected. Easier-to-read scales! Extra-large
5, -inch meter. Polarity reversal switch. Im-
proved frequency response. Full-wave bridge
rectifier. Less circuit loading. Standard dbm
PLUS—modern styling—it's an in-
strument you'll be proud to “'show off!’’

The RCAKit Parade

WV-38A SPECIFICATIONS
Input = 20,000 ohms per
Resistance volt on DC

5,000 ohms per
volt on AC
Accuracy e *+3%DC, 5%
AC {full scale)
Regular « 2.5, 10, 50, 250,
Scales 1000, 5000 volts,
AC and DC
e 50 pa, 1, 10, 100.
500 ma, 10 amps
(DC)
Extra « 250 mv. and
Scales 1 volt (dc)
FrequenCy e« AC—flat from 10
Response cyctes to 50 K¢
(usable response
at 500 Kc)
Ohms o 3 ranges: Rxl—
(0-2,000 ohms),
R/x100 (0-200,000
ohms), auo 000
{0-2 ,000
ohms)
Dimensions « W, 514", H 678",
D I

See it at your local RCA Test Equipment Distributor!

RADIO CORPORATION OF AMERICA

Harrison, N. J.

> Electron Tube Division

www americanradiohistorv com
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Problems in

AM Reception

Fig. 1. Adding a variable ferrite-core
antenna, tuned {o absorb interference.

HEN A RADIO receiver is noisy, it

isn't always its own fault. When

squeaks, squawks, whistles, and
other irritating sounds interrupt a
favorite program, the first and obvious
reaction of the set owner is to condemn
the instrument. If you happen to be a
technician to whom he has brought
his problem, all he knows is that he
wants you to “fix the set.” He is not
the least bit interested in the vagaries
of propagation, cross-modulation, and
harmonic generation.

Of course, since such troubles orig-
inate outside the receiver, you just
can’t fix the set. There is nothing
wrong to fix. The problem then is the
delicate one of explaining things to the
customer. If you happen to be in a po-
sition to sell or profitably install other
equipment, the explanation need not be
without its rewards. Most of the un-
fortunate effects originating outside
the receiver are characteristic of AM
broadcast reception alone. This pro-
duces the opportunity to sell or install
FM, for example. In any case, retain-
ing the customer’s confidence by being
able to explain to him just what is
wrong, when a remedy cannot be ap-
plied, is important. With this in mind,
let's review some of the more common
“external” problems in AM reception.

Transmitter Harmonics

In an earlier era, the harmonics
radiated by broadcast stations used to
be quite troublesome. For example, let
US suppose that a station assigned to
700 ke. is radiating considerable sec-
ond-harmonic energy. This can be
heard when the radio is tuned to 1400
kc. If another, desired station is as-
signed to 1400 ke. (or very near it), in-
terference results. These days the
Federal Communications Commission
is so strict about harmonic attenuation
at the transmitter that you seldom run

90

into this trouble. However, if you hap-
pen to be fairly close to a given trans-
mitter, even second harmonics well be-
low the legal maximum can show up.

Because these harmonics are gener-
ated at the transmitter, there is little
that can be done at the set if these
signals cause interference because they
happen to coincide exactly with the
fundamental of another desired station.
However, it will be more likely that
the interfering harmonic radiation oc-
curs near the frequency of the desired
signal rather than exactly on it. In the
latter event, there is a good chance
that a wavetrap can be constructed to
remedy the situation.

Before the advent of loop antennas,
it was not unusual to install a wave-
trap—a circuit tuned to reject the in-
terfering signal—in series with the an-
tenna lead. It would still be possible
to insert such a trap in series with the
hot lead to the loop antenna, but its
presence might upset receiver tracking.
More convenient traps are shown in
Figs. 1 and 2.

One of these traps (Fig. 2) is made
by mounting an extra antenna loop
similar to the original to the back of
the receiver so that it is physically
near the original antenna, although
no direct connection is made. A trim-
mer capacitor, as shown, is connected
across the loop, and the combination is
tuned to the interfering station’s har-
monic. Value of the trimmer is deter-
mined experimentally. The principle
involved is the same as that used in
the absorption traps found in the video
i.f. sections of many TV receivers.

Even easier than adding the extra
loop, in many cases, is incorporation of
one of the ferrite-core antennas, such
as the “Loopsticks.” Such a unit can
be mounted directly on the back of the
receiver’s loop, as shown in Fig. 1. In
this case, a fixed capacitor (220 apfd.

www americanradiohistorv com

By J. RICHARD JOHNSON

When distortion, interference,
unstable performance, and
other annoying effects kill off
the program, don't be quite
so quick to blame it all on the
receiver. Many of these

are caused by outside factors.

is a good value to start out with) is
connected across the coil and the slug
of the antenna rod is varied for exact
tuning. The combination shown can be
adjusted from the low end of the band
to about 900 kc. Higher frequencies
can be obtained by reducing the value
of the shunt capacitor.

In the case of either the added loop
or the added ferrite-core rod, coupling
depends on how much of the field of
the new unit overlaps the field of the
original. Close coupling will provide
more attenuation of the undesired sig-
nal, but will also provide some attenu-
ation over a broader range of frequen-
cies. The latter could also reduce the
wanted broadcast. Experimentation
will determine the best position.

Before leaving the matter of har-
monics, we should note that they can
also be generated in the receiver in
some nonlinear circuit element. This
possibility is worth checking prior to
any attempt at external suppression.
A defective tube or other component
could be responsible or the cause could
be overload if the offending signal is
strong. As a rule, if there is no receiver
defect, a.v.c. action should prevent
overload in all but some few extreme
cases.

Co-Channel Interference

On some AM broadcast channels, you
can hear more than one station at a
time, especially at night. When this
occurs, the two carriers heterodyne or
beat with one another, and the differ-
ence-frequency beat is normally audi-
ble. Since AM stations are required to
hold within 20 cps of their assigned fre-
quencies, the greatest difference fre-
quency you should be able to hear be-
tween two “same channel” stations is
40 cps. Ordinarily this heterodyne is
only a few cycles per second and shows
up as a pulsating effect. However, you
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may be getting a signal from outside
this country where the deviation is
more than 20 cps or where the assign-
ment is at an odd frequency. In such
cases, the heterodyne is heard as a
higher, more definite tone.

Since nothing at all can be done at
the receiver to eliminate this beat
phenomenon, except possibly to re-
orient the antenna to pick up the de-
sired signal while discriminating
against the interfering one, a careful
explanation of what is going on is the
only action possible.

This annoyance results from the
overlap of signal-coverage areas on the
part of the two (sometimes more) sta-
tions operating on the same frequency.
Neither station is close enough to the
receiver location to “swamp out” the
signals of the other. Keep in mind that
the frequency, power, antenna radia-
tion patterns, and hours of operation of
these stations have been assigned ac-
cording to a carefully worked-out plan
by the FCC. The intent of the plan is
to allow the greatest number of sta-
tions to be on the air with a minimum
of mutual interference.

Local stations, within whose intended
service area you are located, are not
expected to suffer from such interfer-
ence. Those channels on which two or
more stations come in with approxi-
mately the same strength are not ex-
pected to be useful in the area where
this condition occurs, Ordinarily, when
this problem is encountered, the sky
waves of the two stations are involved,
while the ground waves are providing
good, clear reception in their stations’
intended areas of coverage, More will
be said about these waves later.

If you check your strong, local sta-
tions on the dial—and you can demon-
strate this to a dubious set owner—
you will notice that the ones you are
supposed to be receiving are at least
40 ke. apart. Some stations, so located
that they may interfere with each
other at night when the transmission
range increases, are required to “share
time.” This explains why some of them
are limited to daytime operation only.
In other cases, one or both such sta-
tions are required to use transmitting
antennas whose directivity is such that
their signals are aimed away from each
other. From these demonstrabie facts,
it can be seen that co-channel interfer-
ence is not properly a receiver trouble.

Selective Fading

As a result of the simultaneous exist-
ence of the ground waves and sky
waves already mentioned, selective
fading can occur anywhere on any
broadcast receiver. The symptom is
usually that of a severe garbling or
“seratchiness” of the audio, frequently
without much apparent change in am-
plitude of the signal. It is important to
recognize because it may be confused
rather easily with other troubles that
may originate inside the receiver.

Note in Fig. 3 that direct transmis-
sion to cover a local service area ex-
tends roughly to the horizon. This area
is the ground-wave range. However
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some of the transmitted energy radi-
ates up to the ionosphere, from where
it reflects back to earth in the form of
sky waves. In selective fading, a trans-
mission interferes with itself, as it
were. That is, the ground-wave com-
ponents, at the fringe of the local serv-
ice area where this wave is beginning
to die out, are received along with some
sky-wave components.

The difficulty here is that these two
types of waves, travelling over propa-
gation paths of different lengths, differ
in phase when they reach the receiver.
This is comparable to ghost signals in
TV reception, What's more, this phase
difference does not remain constant.
For example, it may vary so much with
frequency that one set of sidebands of
the signal may shift phase more than
the other set. The result is distortion.
Add to this the fact that the iono-
sphere, from which the sky wave is
reflected, constantly varies in such
characteristics as altitude, so that the
nature of the fading is always changing.

Close to the transmitter, in the local
service area where the ground wave
predominates, selective fading is not
normally encountered. Ironically
enough, this problem is not usually
severe at much greater distances (say,
over 200 miles away). This is so be-
cause, so far away, the ground wave is
no longer present to complicate mat-
ters; thus, the only fading noted will
be due to ionospheric variations and
their direct effect on the sky waves.
However, that unfortunate twilight
zone, shown as the overlapping “selec-
tive fade area” in Fig. 3, suffers most.
Both signals can come in over this re-
gion, which extends roughly 35 to 150
miles from the transmitter, depending
on such variables as earth conductivity,
antenna height, and operating fre-
quency.

The main problem with this phenom-
enon is identifying it since, as already
noted, it often sounds like other distor-
tions due to receiver defects. Experi-
ence develops the ability to recognize
the effect and distinguish it from
others, but the set owner may not be
in a position to spot this difference.
The easiest and most convincing check
is to tune in other stations whose trans-
mitters are closer and to note whether
similar distortion is experienced.

External Mixing

Often radio listeners complain that
two stations come in on the same chan-
nel on an AM broadcast receiver, even
though one of these stations is not
assigned the channel to which the re-
ceiver is tuned. One of the most com-
mon causes of this is what we may call
“external mixing.” The signals of two
powerful local stations are picked up
by some metallic object in the vicinity
of the receiver. The metallic object has
a nonlinear impedance to ground, as
does a diode or other vacuum tube.
This is exactly the same characteristic
which the receiver’'s converter employs
to mix the local-oscillator and incom-
ing signals to produce the i.f. difference
signal. However, in this case, it is the
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two strong broadcast-station signals
that mix, producing sum- and differ-
ence-frequency signals. If cne of the
sum or difference signals falls on the
channel to which the receiver is tuned,
interference results. Let's consider
some examples:

1. A signal on 570 kc. (to which the
receiver is tuned) and another strong
local signal on 1140 kc¢. mix in a non-
linear circuit external to the receiver.
The difference beat, at a frequency of
1140 — 570 = 570 Kkc., interferes with
the desired 570-ke. signal.

2. Strong local signals, one on 660 kc.
and the other on 770 kc.. mix to pro-
duce a sum beat at 1430 kc. (660 +
770). This beat signal interferes with
another desired station signal being re-
ceived at or near 1430 kec.

One very common nonlinear element
in which such mixing can take place
is overhead wiring with a poor r.f.
ground. Occasionally a ground wire on
a telephone pole becomes a little loose
or corroded and develops a sufficiently
variable impedance to cause trouble.
Sometimes, while listening to a car
radio, you can hear a “burst” of this
kind of interference when passing such
a ground c¢onnection.

The solution to a problem of this
kind is to repair the circuit in which
the mixing is taking place. Thus, in
the case of the example above, the
ground connection must be fixed.
Power and telephone companies are
usually very cooperative in this—pro-
viding you can demonstrate this is the
trouble. Sometimes the cause may be
more obscure, arising in such things as
house plumbing, loose rain gutters and
downspouts, and lightning rods. Nat-
urally, nothing can be done at the re-
ceiver, since the interference has al-
ready been developed by the time the
signals reach the set.

ORGINAL LOOP

Fig. 2. Added loop antenna with tun-
ing trimmer to act as absorption trap.

Fig. 3. Paths of ground and sky waves.
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SRT-1 CHECKS ALL POWER SPECIFIC
RECTIFIERS IN-CIRCUIT AND OUT- o Checks an tranﬁsT:,oNs
OF CIRCUIT WITH 100% EFFECTIVE- : wer o & ;gg.euati:‘g
A £SS FOR: . tet-
Ben i Fading 1~ Shorts v~ Opens m%?ﬁ:a.';ﬁ;mho“ed
o Quality o Fading g;'gtseh i‘»‘z’ﬁ'fai:?cf’r?a‘? 32450
ith test teads 3

v Arcing » Life Expectancy

Model SRT-].-—housed
ifnstn:‘rd;/h?mmertor';qe 2 50 W7 D=3V
inish steel case com- o w_gr H=T” U= 2"
nlte with test leads Net  SIZE: W-€

Net

quired for S /ZCF W-6 H-7 p_gy,
~3v»

SPECIFICATIONS

rs rated from 10 ma.te 500 ma. (selenium,

f powelr rectifie |
o Checks all ‘y%‘i’licoon? ite.) both Tn-circuit of out-o(-curcu-!.
d to a dead short.

germanium,
o Will not blow fuses even when connecte
sensitive yet rugged.

o lLarge 3" highly accurate multi-color meter . .+
eter scales for in-cireuit and out-o(-circu-( tests.

er heat rectifier being tested.

P le tests wi
termsin‘::eis'd:"“ﬁeu r;l;ogl' :
bl .assured me
ft that fits into a S.pe‘f:?:l‘?'s
e

IMPORT
0 ANT F
\x'illl‘ gg fj’f?k ali ne tfpe ‘TURE.' {hhee C'ETéZ_Cannot beco
nished periofﬁcan;aar;srn’sotors as f!:e;";?; {stengjneT’FedOth’olete as
cost introduced, N enable
» New listings

o Separate m
e Cannot damage or oV

i 2 s across rectifier under test right
dust elip SENY e lea? nnectin ifier from circul

SIMPLE TO in the circuit et an instant indication on Fe

TE  eshoies switch and BE e scaies. - - -
OPERA Pre s aread three-color Meter Ses EASY TO BUY IF SATISFIED
see order form on facing page
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Convince yourself at no risk that CENTURY instruments are indispensable

i i ithout obliga-
i ork. Send for instruments of your choice wi bli
r o R I o D AY ’REE T R I A l ;:\oﬁo‘u.r.e‘:;rghg? xr 10 days before your buy . . . only then; when satisfied,

i i i dded.
pay in easy-to-buy monthly installments — without any financing or cairying charges a

VACUUM TUBE VOLT METER :

B A

Battery Operated

NEW Peak-to-Peak
P WITH LARGE EASY-TO-READ 6’ METER —

featuring the sensational new MOLTI-PROBE - porent pending
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes

© DCProbe @ AC-Chms Probe © Lo-Cap Probe ¢) RF Probe

The VT-1 is a tremendous achievernent in test equipment. with jts unique MULTI-PROBE it will do
all the jobs a V.T.V.M. should do without the expense of buying additional probes. No longer do you
have to cart around a maize of entangled cables. |lose time alternating cables or hunting for a mis-
placed probe. With just a twist of the MULTI-PROBE tip you can set it to do any one of many time-
saving jobs. A special holder on side of case keeps MULT!-PROBE firmly in place ready for use.

FUNCTIONS OUTSTANDING FEATURES

ID 5Cv Its LITII sEcT IEER. ith vg!!‘iv;eua':u?"?‘.‘ﬁ. Fo‘:s‘l:l?n;o ;a'f:'?;gle“_eli’"",:‘ri"asm‘f” EVS:'I;W':'IQEV:: re.d r?e':«h altll)v'r‘fnc“e's
. o u a wil ircu . ifi i i r o
and give accurate readings ot scale divisions as Jow femiode amplifier circuit assures amazingly low battery

L 2 drain e Large 6" 100-microampere meter, many times
as .025 volts . . . Will measure low AGC and pscillator AWk o SR T UMY

; o e aatans more sensitive than meters used in mast' V.T.V.M.'s »
bias voltages from .1 volls or less up 1o 1 volts Laboratory accuracy performance — 2% of full scale
with consistent laboratory accuracy on all ranges . . . on DC, 5% of full scale on AC ¢ Simplitied multi-color
Zero center provided for 1| balancing measurements easy-1o-read d4-scale meter @ No heat operation assures
such as dus_cnmmatog. ratio detector alignment and

rigid stability and accuracy e Immune to power line
fiuctuations e Amplifier rectifier circuit dwith frequency
compensated attenator — a feature found only in costly
AC VOLTMETER i+ True Peak-to-Peak measure- laboratory instruments o Meter completely jsolated —.
ments as low as 3 volts of any wave form including

hi-ti amplifier balancing.

3 y A ! practically burn-out proof e Hand-crafted circuitry =

TV syne, deflection voitages, video pulses, gistortion sliminates the service headaches of printed circuiry o Ty

in hi-fi amplifiers, AGC and color TV gating pulses . . 1% resistors used for permanent accuracy e Separate ] p

Scale divisions are easily read down fo .1 volts . . . RF ground return for low-16ss RF measurement o Micro- W= 7357 —

vsa;lures th,ansma; "11,01;(‘)"‘;”:2:: vc_lrrvlh'}l _lso?:é':g i‘s“ma} Phone type co-axial connector e Matching cover pro- H_g.,’a

1ot acc'uracj on the fowest AC range. tects instrument face — snaps on and off instantly. D-41

ELECTRONIC OHMETER ... Measures from 0 SPECIFICATIONS —

to 1000 megohms . . . Scale divisions are easily read Model VT-1 fully wired and

down 1o .2 ohms . . . will measure resistance values ® DC Volts 0 to 1.5/6,30,150 300,600 1500 volts calibrated, housed in hand-

::ior: rlgs'os?;iemlegtl‘(i g“!:mﬂ:&",?; tie 'a,,w,,'”bd.et::; ® AC Volts (RMS and Peak-toiPeak) 0 to 3,12 60, 300 1200 volts some hammertone finish steel
E ! & V L ® Ohms — 0 19 2 billion ohms, 10 ohms center stale —. Rx] 10/100/1K 710K/ case. complete with MULTI-

capdensersy 100K 1M PROBE.and thor

RF and LO-CAP MEASUREMENTS . . . ¢ RE — Peak reading demodulator supplied for use on all DC ranges ough instruction

With these extra VT-1 functions you can measure @ Zero Center — available on all DC volt ranges with zero at mid-scale manual covering 50

voltages in extremely high-impedance circuits such @ Decibels — from 10 Db to 410,22, 36,50 62 based on the Dbm unit: ODb- all the applice. Net

as sync and AGC pulses, driving saw tooth voltages, IMW in 600 ohms tions in detail. €

color TV Rating putses, mixer output levels, 1LF. o Impedante — 11 megohms DC, 1 megohm AC, 10 megohms Lo-Cap

stage-by-stage gain and detector inputs. °

Input Capacity 130 mmfd. RMS, 250 mmfd. Peak-to-Peak, 25 mmfd. Lo-Cap

FAST-CHECK TUBE TESTER '

Simply set two controls . insert tube . . . and press quality button to test
any of over 700 tube types completely, accurately . . . IN JUST SECONDS!

Over 20,000 servicemen are i i

gsr\;g:lnlﬁr‘ggtrmeewtzaybdowr[.tﬁllmunallng unprofitable call-backs and incr ST therr S, Sutting
B more tubes with very |itt)e . i

chose the FAT.CHEAK ’ Y li effort. See for yourself at no risk why sg

PICTURE TUBE TEST ADAPTER
INCLUDED WITH FAST-CHECK RANGE OF OPERAT|°N

hecks gualit f r 700 tub i i
Enables you to check af| » C q Y of over 7 ubes types, employing the time
picture tubes (including 890, ¢ Cynamic ca

thode emission test. This covers more than
99% of ajl S i i
the new Shortuses T o of all tubes in yse {oday, ncluding the

TV tubes, auto 12 plate-volt tubes. pzas

newest series.string

1 » Magic eye tubes,
degreg type} for cathog#e [€Rulators, special PUrpose hi-fi tubes ang e\i/zen fzreigrtl,etsubgeas%
emlsstlon, shorts and life ' gg:g:; :grr ;Znter-eletme‘nt shorts and leakage,
expectancy...also fo reju. Ras content.

| venate weak picture tubes, » Checks for hle-expectancy.

~ % - . ® No time consuming multiple switching on]yl S\,QAS;!;J"o N s J . .
"ﬁﬁ on conventional testers o No annoy; e ) 'ngs are required instead of banks of switches
located inside coye Yng roll chart checking . . . tybe

¢ ( r. New listings are added
tion of muiti-section tubos and i y

® 41 phosphor bronze i read “Bad" on the meter scale
SIZE: W—14%" H-111%" p_gy,- mounteq onppanel ."’L.-,rZi"a"'/'z‘i"’u»’A‘,'éin‘°°“°“ Meeter heed replacement o 7-pin and S.pin straighteners

¢ | € meter is the most scnsitive available ==
e Protected against @CC!C'.Enllgr'!Jllal:':léDl;t ° ;‘»tpecial scale on meter for low current lngs 'oy?o:#ggﬁgﬂionmfl(l){
ode 2 — housed in hand. L. Ament positions e Scparate gas i indi R
rubbed one carns ang 56950 no shock hazards ¢ L Eéska

d t € H
rying case com. ong lasting etched aluminum panal. nd short jewe! indicators e Line isolated
plete with CRT adapier Net NOTE: The Fast-Check positively cannot becoms obsolete

- - . Circuitry is engineered to accom t
all tuture tube types as they come out. New tuyhe listings are furnished periodically at nrgc::%it?

CONVENIENT TIME PAYMENT PLAN — no FINANCING CHARGES

oo CENTURY ELECTRONICS CO., INC.

i k
INSTRUME;LSF‘:: : CHECK INSTRUMENTS DESIRED 111 Roosevelt Avenue, Dept. 208, Mineola, New Yor
GUARANTEE

"NE Fl"l YEAR I e -CITce! ndenser ster " umer for O day f trial. If satisfied | agree to pay
Model CT-1 In-Circuit Conde est $34.50 Please rush the instr ts checked for a 1 y free tna
$9.50 within 10 days. Balan $5 month r h the down payment within 10 days and the monthly instaliments as shown. 1f not
D ¥ alance nthly for 5 months.

ini 9.50 ligation.
R -Check Tube Tester $3 further oblig
The extremely low | D ?;%%' yitch-i‘n T&"hays. Balance $6 monthly for 5 msozn;hsso. charges added.
i s -1 In-Circuit Rectifier Tester b
prices are made l D ya"%%' SSL; 10 days. Balance $5 monthly for 5 msoznathsso. —
possible because Model TT-2 Transistor Tester. -

Pleasé print clearly
$4.50 within 10 days. Balance $5 monthly for 4 months.

i i 58.50
o e D M1n:%|0VJi-tlhiga}tl)e’dyayvsa.cgglrgnlgbselyorll:Oan‘le'l'I;rfnr 4 m$0nthsA Address
rect from {he I :lrnd.el FC-2 Fast-Check Tube Tester 569'."550 —
manufac turer. $14.50 within 10 days. Balance $11 monthiy for 5 months. | o

| l Prices Net F.O.B. Mineola, N. Y.

' www americanradiohistorv com
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SPECIAL SALE

14,” SQUARE METER. 0-100 Microamps—Per-
fect for **S’" Meter, Grid Dippers, etc. $3 45
American Mfr. LOW PRICE. .. .. .ea. ¢

S for $15.00

BRAND NEW MOBILE DYNAMOTORS
MADE BY EICOR--SMALL SIZE

Iinput 12 Volts. Output 400V. 1HOMa 34 95

Cont. Duty. 250 Mil, Int. Duty o

Input 12V, Output 440V. 200Ma Cont. Ss 95

Outy. 300 Mil. tnt, Duly . - "

POWER TRANSFORMER
Pri. 110V. 60 Cy. Scc. 300.0-300 V. 12% Ma.
12 volt C¥Y = ! Amps: 12 Volts @ 3 Amps!
SV @ 2 AmPs/Replacement Transf. for 32 50
BC 342 Rec. (also for 23V, Use) . &a. .
Pri. LISV. Seccs. 320-0-320V. @ 180 sz 95
Ma. SV. @ 2 Amoes 6.3V. @ 3 Amps '
Writé for quantity prices

FILAMENT TRANSFORMERS

Prim. 115V. 80 cy. Sec. 6.3v. 20 Sa 50
Amps. H-41%5%" 1 W-4' x 0:-34p .ea. .
Primary 110V. 60 ¢y. See, S5v.

@ 10 Amps. Ins. 10.000 V. Small size. 83 95
2 for %7.50 .- . Each L]
Primary 110 volts 60 cYcle. Secondary

2%z V. 10 Amps. 10.000 V. Ingulation.
Su/ftable for vair of BE6 tubes - Q3.95

Pri. 118 V 60C . 6.3 1

‘; T y Sec amp . 31'19
° amp 1 ‘9

24 veit 1 amp g, "9
. .

5 for $5.00

CHOKE—_FULLY CASED

S5 HENRY @ 200 mMa . . 1.98
5 HENRY @ 250 Ma 2725
12 HENRY s00 Mil ..... ... ... ... Bas
4 HENRY 900 mil ...... .. . . .  i2.95
& HENRY €00 Mil - PR ey 8.95
BRAND NEW OIL CONDENSERS
2 MFO #00 VC .50 2 MFO 2000 VDC 1.30
3 MFD G600 VDC .60 4 MFD 2000 YIIC 3.5¢
4 MFD God VDC  .7s & MFD 2000 \'DC 4.95
5 MFD @¢o0 VDC 8O 8 MFD 2000 VDC 8.95
€ MFD 600 VDC .S 2 MFD 2500 VIIC 2.50
8 MFD g0 VDC .95 é msD i:ggﬂ "l'g ;-gS
10 MFD v Jooo -30
12 mED So9LoC 115 1 2 MED 2000 VHC 4 es
3x8 (24 MFO 1 MFD 4000 vYINC 3.25
R ) o | 2MED 00O VDC 8.25
raie S 3 MFD 4000 vD<C 8.95
;m:: ‘.?.::?. :P’f :g 1 MFD 7500 vDC 6.95
. .S MFD Al N
4 MED 100 VDC 1.35 1 T G ._’. 32
8 MFD 1000 VIXC 1.95 2 d 12,50
16 MFD 1000 VOIC 2.50 1 33.50
12 MED o0 VIC 2.95 | gb D00 * 3.50
15 MFO 1000 VIXC 3.50 1 00 * 49.50
1 MFD 1200 vDC .45 | 5 2.50
LMED 1000 YDC (75 a ‘as
2 MFD 1500 VDE 1.10 | 10 mFD 195
4MFD 1500 vOC 1.95 | 50 meD 10 AC. 4.50
1MFo 2000 vDC '3 | 1s mFo 310 AC. 230
REDMOND BLOWER

110V. 60 cyc. .3 Amp, 1600 Rpm. i

Blower wheel—~Outlet 2” Diameter. .ea 31-95

2 for 915 Q0

SIGMA SF RELAY

16,000 ohm in dual 8,000 ohm coils.  SPOT
adjustable silver contacts and armature tension.
Operates on SO0 Microamperes or
less Ea. 83.95
Write for quantity prices

. RELAYS
Allicd Reldy 110 V. AC. DPST ... .. ea. $I|35
Allicd 110V. AC 4PDT 10 amp
contacts . Lo oy 10 MR .. $2.50
Hermetically Sealed Relay Coil 110V AC
60 oy SPDT Contacts S Amps. . ea. S 1'50
€ VoIt DC DPDT H.5. ... .. .. . .. s 9%
12 Volt DPDT DC Retay .. ..... .. o2 %1,35
SIGMA type 22RJC 8,000 ohms.
SPDT. smatl sealed relay 32-49
Sealed Relay. SPDT. 6.000 ohm
coit $1.95

G.E. Relay control. contains BQOO ohm
felay. sensitivity 2 mils_ 10 ror %9.25. ea Sl-l 0
LEACH AKT. RELAY 1lopv. AC i}

. $3.45

DPDT Ceramis Ins
HALLICRAFTER “S” METER

Calib. S1.59 ta SO db above.
Each i $3.95
PANEL METERS
G.E.. WESTINGMOUSE, W.E.. S5IMPSON, erc.
1V2" METERS 3” METERS
0.1 M} 295 | o 10 mioc T 3.95
o -50 Mil BC. ... 3ly5
5T 2m METERS 0-100 M DG ‘3ls5
feicra (0-s 0-150 Mil DE ... . .3 a5
scale) . - -4.95 | 0.12 volts AC 395
0-300 Ml pC.. . 2.95| 0.15 voits AE.  '3'9%
0-10 Amps DC ...2.95 | 0-800 Voits D&, . 4 50
0-20 volts DC 295 | 023 Ky 0C- .- -$.30
lﬂ;:: “",'3“.“:9‘:' --1.99 | plnning Time meter,
o- 3 ---.3.49 0:9,999.,9 hrs, 110V,
0.3 Amps RF....2.9% 60 ‘cy....... .9.50

MISCELLANEOUS SpECIALS

SPERTI VAacuum SWITCH..CYS24263 Replace.
ment in Antenna Unit ART13.

NEW. BOXED ... __ .. ® ca. $1.,95
N.E. 5L NEON LAMPS. Box of 10.....ea. $1.00
36 OHM 50 watt Globar Non-Ind.Res. . . .60¢ ea,

3-12 MMF Erie Ceramic Trimmers. ..., .. 21¢
Murdock Headphones—BRAND NEW 10.000 ohm
imped. with std. Dhone Plug..... ... .ca. $2.95
Replacement 8’ phone cord for Standard

HepdBelsl va e s B we « « » o b Gl Bbimdd 38 38¢
UTC OUNCER TRANS. Pri. 100 onm.
Sec. 125,000 ohm. Iideal tor mike 59
or Phone patch_—2 for $1.00. ... ... .. ea. c
CUTLER-HAMMER TOGGLE SWITCH 29
SPDT (ST42D) 4 for $1.00. ... . ca. £9C

Write for quantity prices on ail special items
Alt merchandise soid on a 10 day money back guarantee basis

| Min. Ordér £3.00_250, with Order—F.0.8. New York '

I i
: |

|
|[ELECTRONICS COMPANY

Installation on nuclear submarine “Skate’ helped locate openings in the ice.

Super-Sensitive TV Camera Tube

New tube literally sees in the dark without
any special illumination—such as infrared.

SUPER-SENSITIVE electronic

“eve” developed by General Electric
Co.helped the nuclearsubmarine
“Skate” probe a path under the Arctic
ice and surface exactly at the North
Pole. The “eve” is a TV camera tube
known as a low-light-level image orthi-
con which can literally see in the dark.
The new tube is up to 100 times more
sensitive than other tubes of its tvpe
when used with special cameras. Re-
cent tests conducted by Army re-
searchers developing night surveillance
equipmeni showed the tube could re-
ceive useful pictures of vehicles 750
vards away in the middle of the night
using only the light reflected off the
clouds from a city 20 miles away. The
tube does not require any special illu-
mination—such as infrared-—to oper-
ate. Key to the tube's sensitivity is a
special film target which permits op-

The new tube is iden-
tical to standard broad-
cast orthicons with
respect to size. conlig-
uration, and socket con-
nections, and can be
used in existing equip-
ment without changes.
However. the tube is
up to 100 times more
sensitive when used in
a special TV camera.

www americanradiohistorv com

eration over a range from full sunlight
to almost pitch darkness.

In its application on the “Skate,” the
fube was used in a special, compact
camera designed by Bendix Aviation
Corp. The camera was mounted in a
shockproof enclosure on the vessel's
forwvard deck and transmitted pictures
to a monitor in the sub's attack center.
The camera permitted the submerged
crew 1o view the dark underside of the
polar ice cap and helped them locate
“lakes” where newly formed ice was
thin and the “Skate" could surface. The
sensitive tube spotted faint patches of
light in the dark ice.

Now being widely tested by the
Army and the Air Force for military
applications, the new tube is also
expected to be applicable in various
industrial c¢losed-circuit television
systems. 30

ELECTRONICS WORLD
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EW 8-TRANSISTOR!

REALISTIC PORTABLE_ROGKS RADIO INDUSTRY

FEATURES :
* It's a radio!
% Jt's a phono-amplifier!
% It's aP.A. amplifier!
% Genuine leather case!
% Small! Light!

+ Amazing volume and tone -
without blasting!

=

2 DICDES!

—
1 THERMISTOR?

LB

BATTERY
SNCLUDED
FREE!

% Plays for weeks on one
59¢ battery!

J Printed circuitry!

Y Rmplified automatic
gain control!

$5 DOWN, 35 MONTHLY

OBSOLETES ALL OTHERS

A fantastic 8-Transistor portable with the selectivity.
sensitivity and tone you'd expect from a $70 or $80
portable — at less than half the price. AND look at
G JUMBO BARGAIN PAG Es the extras. The Realistic-8 can be used for a paging

system (with an optional mike), as a phono amplifier,

or you can use it for “private” listening with an

24 to 36 pages month after month . . . and each crammed with optional earphoneg ,It B onlc); 6%z" x 3%:” X 1% and

a'.' unbelievable savings on hi-fi, stereo, LP records, pre-recorded weighs less than 11; pounds, mclu_dmg ba_ﬂery. ghe
tape, ham radio, cameras, sporting goods, tools, appliances, built-in ferrite core antenna pulls in far-distant sta-

g R 2 tions. It has an output jack for earphone or extra
test equipment, electronic parts! Because Radio Shack has h . :
millions of mail order customers all over the world, Radio speaker and an input jack for phono cartridge or

Shack gets first oHerings from manufacturers needing cash, g‘:‘é’ékcq,‘::; :IF'“g'Ee' features and "specs” — THEN

closeouts, brand new items! You'll never believe the savings . .

until you see them with your own eyes! ADDITIONAL BATTERIES (1 included) $ .59
MAGNETIC EARPHONE FOR REALISTIC-8 .98

35¢ CAN SAVE YOU $100's ~ortowtroeenmmams oo

Radio Shack 1960 catalog, GUIDE TO ELECTRONIC BUY- | it b gl va iy i
adio ack's new catalog, I
ING creates a new standard in electronic catalogs. It's big . . . R R A e 2 087

814”7 x 11”, has over 250 pages, lists lowest net prices on Pleose send me the following: l
everything electronic, contains up-to-the-minute feature articles, | Quan. REALISTIC Sh_wt. Order No. Sale l
engineering charts and data prepared by leading authorities, Magnetic Earphone 1% Ib. 91L175 $ 98
is profusely illustrated with big clear pictures and is hand- Crystal Lapel Mike 1% 1b. S1L100  2.8%
somely printed in rotogravure, Ready in September. | 8 Transistor Radio BT SOTXERE . 29.95 '

Exira Radio Bat. Y2 Ib. 950020 _ 0.59 |

[0 FREE Rodio Shack Bargoin Bulletins
[0 FREE Rodio Shack RECORD Bargain Bulletins
[0 Rodie Shack 1960 ELECTRONIC BUYING GUIDE—35¢

\ovgll FADIO SHACK

e Big Pages! CORPORATION

o Big Pictures! 167 Washington St., Boston 8, Mass.

e Data! 730 Commonwealth Ave., Boston 17, Mass.
& 230-240 Crown 5t., New Haven 12, Conn. City

Name

Addres

Zene____Siate.

® Tables! e e e e = —

August, 1959 95
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CITIZENS BAND

TRANSCEIVER

27 MC TWO-WAY

® Maximum Distance
® Always On The Job
® Most Versatile
® Best Buy

-
o LT

.|Jw 1II|._ '
sel V-
® GUTS YOUR OVERHEAD

® INCREASES YOUR PROFITS

All units will operate on 6V DC,
12V DC or 117V AC merely by
connecting proper wire to pri-
mary in the power plug.

KIT FORM—MODEL 1000 DK
All parts and easy- s 95
fo-fo’:lox:v ins'rucﬁo:s 79

FACTORY WIRED & TESTED

Prices cover unit complele with
mike. A FULL SUPER HET
UNIT WITH RF AMP. Receiver
can be tuned to all 22 channels plus
10 meter band.

NEW: Custom Dispatcher sl 2995

Crystal Controlled Receiver

Simple To Operate
Easy To License
Meets or Exceeds All
F.C.C. Requlations

Kits may now be purchased from
your local parts distributor. [f your
distributor does not have these kits
in stock, contact us directly.

Prices F.O.B. Chickasha. Send
15%, deposit on C.0.D. orders.

CHICKASHA
ELECTRONICS

INC.
P. O. Box 702
Chickasha, Oklahoma

9%

Phono Preamp for Stereo
(Continued from page 63)

Feedback equalization was restored

and RIAA equalization measured. Fig.
6 shows that the characteristic follows
RIAA to better than a decibel. Signal-
to-noise ratio with equalization is 78 db
and total distortion is less than 0.7%
including harmonic and intermodula-
tion terms.

Construction

Construction of the preamplifier is
straightforward and non-critical. Any
type of construction can be used suc-
cessfully. but it is wise to keep lead
lengths short and vital that the pream-
plifier be totally enclosed in a metal
case to shield it from hum fields.

Power for the preamplifier can be
ohtained either from a battery or a
separate negative power supply. A
22%-volt battery is preferable for mini-
mum hum and should last for about
six months under continuous use. How-
ever, the alternate power supply shown
in Fig. 3 can be used as well. This pow-
er supply can be built for about $7 and
vields a signal-to-hum ratio of over 70
db. The value of power supply resistor
R depends on whether or not a booster
is to be used and powered by the power
supply. If a hooster is not used, R
should be a 27,000-ohm, Y-watt resis-
tor. If a booster is used, R.. should be
omitted.

Values of the electrolytics are not
critical. If you cannot obtain a listed
value, substitute a larger capacitance
with the same or higher voltage rating.

If a booster is used, it may be built
as part of the preamplifier proper or on
a separate chassis. The shielded leads
from the booster to the main amplifiers
or control center should be kept short
in order to prevent high-frequency at-
tenuation by the cable since the output
impedance of the booster is considera-
bly higher than that of the preampli-
fier.

The primary source of noise in the
preamplifier is due to thermal noise in
the loading resistors. Therefore, be
sure to use low-noise deposited carbon
tvpes for R, R., R, and R as well as
for the collector resistors Rs and Ru.

A double-shielded cable is recom-
mended for connecting the cartridge to
the preamp. However, double-shiclded
cable may be difficult to obtain. A
simple solution is to use conventional
shielded cable, sliding copper braiding
over the cable to form the second,
grounding shield. Cable capacitances
of up to 500 ppf. can be tolerated with-
out any affect on the performance.

No adjustments are necessary in the
preamplifier, but the perfectionist may
wish to trim the RIAA equalization to
follow the RIAA curve exactly. This
adjustment is not essential because the
RIAA curve will be followed within a
decibel with the nominal components
listed. Confidentially, the author
trimmed the values in his unit just to
make sure.

www americanradiohistorv com

If you wish to adjust the preamp to
follow the RIAA curve exactly, proceed
as follows: Set an input generator to
1000 cps and adjust its amplitude so
that the preamp output is .1 volt. Set
the generator to 500 cycles and trim C,
(and Cw) so that the output rises 3 db
above the 1000-cps level (1.41 volt).
Set the generator to 2120 cycles and
trim C: (and C,) so that the output
drops 3 db below the 1000-cps level
(707 volt}. The preamplifier is now
adjusted to the RIAA characteristic.

-3

Evaluating a Scope
(Continued from puge 67)

plifier. Therefore, it is not normally
necessary to have a wide-band re-
sponse in this amplifier. Some scopes
use the same type of amplifier for both
vertical and horizontal channels, but
this is quite unnecessary. A horizontal
amplifier with a frequency response
that is fairly flat up to 500 ke. is ade-
quate for TV service work. Since the
sweep generator is used in conjunction
with the horizontal amplifier to sweep
the beam across the screen of the CRT,
this amplifier should have a range be-
tween 15 and 500,000 cps and the saw-
tooth linearity should be good. If the
saw-tooth is curved as shown in Fig.
3A, compression on the left side of
the screen will result, as in Fig. 5B.

In order to be useful in TV service
work, the scope should have retrace
blanking. If it does not. the retrace
line caused by the beam being returned
from the right-hand side of the screen
to the left may interfere with proper
viewing of the waveshape. The blank-
ing should be complete at all frequen-
cies. Where there is no provision for
blanking or it is not fully effective,
reducing beam intensity may help min-
imize or eliminate the retrace. In the
case of swept response curves, a blank-
ing control may be provided on the
sweep generator.

For maximum versatility the scope
should be capable of synchronizing an
input signal on either its positive or
negative peak. It is also particularly
useful to have external sync facilities
or be able to use the 60-cycle line for
syne.

A thorough reading of the manufac-
turer's instructions on the operation of
the scope, in addition to a check of the
specifications, will enable you to get
the most out of it. This too will help
you take into consideration any im-
portant factors in viewing and inter-
preting waveforms. As long as you
know what to expect and can make
allowances accordingly, within certain
limits, you can expand use of the in-
strument to a surprisingly enlarged
area of applications. The time invested
in achieving this understanding is well
worth while. You can save a good deal
of time simply by not looking for
defects in a unit under test when the
defects are introduced by the scope

itself. —B0-
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Uew! Years rttead!

LAFAYETTE STEREO TUNER KIT

U'se it as o Binaural-Stereophonie
FM-AM tuner

o Use it as a Dual-Monaural
FM-AM tuner
Lse it as a straight Monaural

FM or AM taner

KT=500 v ki1 rorm

THE MOST
r.00 A
?4-50 DT{;-:I'?\I MARTHLT FLEXIBLE TUNER| «
LT-50 COMPLETELY . °
wimio 124.50 DESIGNED

1245 Dawn—10.00 Manthily

o Multiplex Output for New Stereo FM
e 11 Tubes (including 4 dual-purpose)
4 Tuning Eye <4 Selenium rectifier
Provide 17 Tube Performance
10KC Whistle Filter ¢ Pre-aligned IF's
Tuned Cascode FM @ 12 Tuned Circuits
Oual Cathede Follower Dutput
Separately Tuned FM and AM Sections
Armstrong Circuit with FM/AFC and
AFC Defeat
e Dual Double-Tuned Transformer
Coupled Limiters.

More than a year of research, planning and engineeting went inte the making of
the Lafayefte Stereo Tuner. Its unique flexibility permits the reception of binaural
broadcasting [simultaneous transmission on both FM ond AM), the independent
operation of both the FM and AM sections at the same time, and the ordinory
reception of either FM or AM. The AM ond FM sections are separately tuned,
each with a separate 3-gang tuning condenser, separate flywheel tuning and
separate velume controi for proper balancing when used for binaural programs.
Simplified accurate kaife.edge funing is provided by magic eye which aperates
independently on FM and AM. Aulomatic frequency control “‘locks in'' FM signal
permanently. Aside from its unique flexibility, this is, above all else, o quality
high-fidelity tuner incerporating features found exclusively in the highest priced
tuners.

FMI specifications include grounded.grid friode low noise front end with triede
mixer, double-tuned dual limiters with Foster-Seeley discriminator, less than 1%

built-in ferrite taop antenna, less than 1% harmanic distortion, sensitivity of 5
microvolls, 8-kc bandwidth and frequency response 20-5000 cps + 3 db.

The 5 controls of the KT-500 are FM Yolume, AM Yolume, FM Tuning, AM Tuning
ond S.position Function Selector Switch. Tastefully styled with gold-brass escu-
tcheon having dark marecon background plus matching maroon knobs with gold
inserts. The Lofayette Stereo Tuner was designed with the builder in mind. Twe
separate printed circuit baards moke constructlon and wiring simple, even for
such a complex unit. Complete kit inciudes ail ports and metal cover, a siep-by-
step instruction manual, sthemeotic and pictoriei diagroms. Size is 133" W x
1034” D x 4¥1” H. Shpg. wt., .22 Ibs.

The new Lofayatte Model KT-500 Steres FM-.-AM Tuner [s a compP@nion piece to
the Medels KT-300 Audio Control Center Kit and KT-400 70-watt Basic Ampfifier
Kit and the *'Triumvirate'' of these 3 units form the heart of a top quality stereo
hi-fi syslem.

harmonic distortion, frequency response 20.20,000 ¢ps * V2 db, full 200 ke
bandwidth and sensitivity of 2 microvolts for 30 db quieting with full Iimiting ot
one microvoll. AM specifications include 3 stages of AVC, 10 ke whistle filter,

KT-500 SRS VROTPR .| S 7' 9. {
LT-50 Scome as above, campletely factory wired and fested....... ... Net 124.50

o NEW! LAFAYETTE PROFESSIONAL
STEREO MASTER AUDIO CONTROL CENTER

k1600 79.50 | The Lafayette KT-600 Solves Every
Stereo/Monaural Control Problem!

7.95 Down
8.DD Menthly

® RESPONSE 5-40,000 CPS = 1 D8 © TAPE HEAD PLAYBACK EQUALIZATION FOR NEW
4-TRACK STEREO © 2,2 MILLIVOLTS SENSITIVITY FOR 1 VOLT OUT @ LESS THAN .03% (M
DISTORTION ® & CONCENTRIC FRONT PANEL CONTROLS © 4 CONCENTRIC REAR PANEL INPUT

LEVEL CONTROLS © 180° ELECTRONIC PHASE REVERSAL
A REVOLUTIONARY DEVELOPMENT IN STEREQ HIGH FIDELITY. Provides such unusuol features as
o Bridge Contral, far verioble crass-channel feed for elimination of '‘ping-pong’’ {exaggeroted channel
seporation) effects ond for control af a 3d-channe! output for 3.speaker sterea systems; the 3d-channel
output also serves for converting sterea program material to high quality monaural for recarding or to
ploy o stereo progrom menecurally through g separate omplifier and speaker system. The KT.600 olso
has full input mixing of manoural program sources [such os tape recorder ond phonagraph, etc.), o
special **null’’ sterec balancing and calibrating system (better thon meters), 24 equolizotion positions
per channe!, 12 db per octove rumble ond scrotch filters, ond © loudness on-off switch. Hos clutch-typs
dual concentric volume controfs which operate independently for bolancing or simultanecusly os the
Moster Level Control. Other features include ¢hannel reverse, 180° phase reversal, input level controls
ot a1l inputs. Sensitivity is 2.2 millivelts for 1 velt out. Dual Jow impedonce oulputs (‘'plate fol-
lowers,’” 1300 ohms) ore provided. Frequency response is 5-40,000 cps = 1 db; less thon .03% 1M
distortion. Uses 7 new 7025 low-noise dual triodes. Size 147 x 4" x 10%”. Shpa. wt., 16 lbs.
Complete with printed circuit beard, modern-styling metol chassis and coge, profusely illusirated
instructions, ol necessory parts.

LAFAYETTE KT-600 Stereo Preamplifier Kit

LAFAYETTE LA-600 Sieseo Preamplifier, Wired

NEW! LAFAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT

@ 36-WATT STEREO AMPLIFIER - 18-WATTS @ 2 PRINTED CIRCUIT S8OARDS FOR NEAT,
EACH CHANNEL SIMPLIFIED WIRING

@ EMPLOYS 4 NEW PREMIUM-TYPE 7189 @ RESPONSE BETTER THAN 35.30,000 CPS
OUTPUT TUBES = V%, D8 AT 18 WATTS

@ FOR OPTIONAL USE AS 346-WATT @ LESS THAN 19% HARMONIC OR

| MONAURAL AMPLIFIER INJERMODULATION DISTORTION

b A superbly.performing besic stereo amplifier, in eosy-to-buitd kit form to sove you lots of money ond Jet

COMMETELY 'WIRED

134.50

©® UNIQUE STEREO & MONAURAL CONTROL CENTER FACILITIES!
® OUTSTANDING PERFORMANCE SUPERIORITY!

® AMAZING NEW BRIDGE CIRCUITRY & CONTROL FOR 3d
CHANNEL OUTPUT FOR 3-SPEAKER STEREO SYSTEMS!

©® VARIABLE CROSS-CHANNEL SIGNAL FEED ELIMINATES
“PING-PONG" EFFECTS!

@ PRECISE “NULL” BALANCING & CALIBRATING SYSTEM -
BETTER THAN METERS!

® 24 EQUALIZATION POSITIONS PER CHANNEL!

v - weeen. Net 79,50

® CLUTCH-TYPE DUAL VOLUME-BALANCE CONTROLS! Net 134.50

you get inte sterec now ot minimum expensel Dual inputs are provided, eoch with individual votume
control, and the unit may be used with a stereo preomplifier, for 2-18 watt stereo channels or, ot the fick
of a switch, as o fine 36-watt monaural amplifier — or, if desired, it moy be used os 2 seporate monaurol
18.wott emplifiersi CONTROLS include 2 input volume controls, chonnet Reverse switch (AB-BA), Monaural-
Stereo switch. DUAL OUTPUY IMPEDANCES ore: 4, 8_ 16 ond 32 ohms [permitting peraliel {menaural)
operotion of 2 specker systems of up 1o 16 ohms. INPUT SENSITIVITY is 0.45 volts per channel for full
output. TUBES ore 2-6ANS, 4.7189; GI-34 rectifier. SIZE 9:3/16”d (10-9/16" with controls) x 5% "h x
13V4”w. Supplied complete with perforated metal cage, o/l necessary ports ond detoited instructions.
Shpg. wt., 22 tbs,

ONLY 4.75 DOWN 47.50 KT-310 Stereo Power Amplifier Kit = - oo oo o om0 BTN WY 2e 46 1= 0
5.00 MONTHLY Rm P.0. Box 511 lAnmcul.n.v.—|
DEPT. RH-9 |

[ Send FREE LAFAYETTE Catalog 590
Name.

CuT auT
AND PASTE

RADIO -

165-08 Liberty Ave, JAMAICA 33; M. Y. ruease inciuon rostace with omotr  caep
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...Build the Best

Portable.." .

6-TRANSISTOR RADIO RA-6

Kit $29.95 Wired $49.95

INCLUDES Fog € BalTERy

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.
= high sensitivity & selectivity « big-set
volume & tone quality with 4" x 6 PM speaker
& 250 mw push-pull audio output stage e
built-in Ferrite rod antenna for good reception
in any location « 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 carphone « attractive tan Jeath-
erette case, retractable handle » compact:
812" w, 4V2” h, 2Y2” d. Only 3 Ibs.

Build the BEST BUYS in
“HAM” gear... ]

="

90-WI-\?T CW TRANSMITTER" #720

Kit $79.95 Wired $119.95
‘‘Ideal for veteran Or novice' ELECTRONIC
KITS GUIDE, ““Top quality* POPULAR ELEC-
TRONICS. “well designed" — ELECTRONICS
WORLD. 80 thru 10 meters with one-knob band-
switching. Full ‘‘clean” 90W input, B5W ex-
ternal plate mod. Matches loads 50 to 1000
ohms. May be used as basic_exciter unit. Tvl
shielded. Tubes: 6146, 6CL6, 2-6AQ5, GZ34.
Attractive ‘'living room™ low-silhouette design.
157 w, 5 h, 9”7 d.

UNIVERSAL
MODULATOR-
DRIVER #1730
Kit $49.95
Wired $79.95 .
Cover E-5 $4.50

Delivers 50W undistorted audio. Modulates
transmitters having r.f. inputs up to 100W.
Qutput transformer matches 500-10,000 ohms.
Low-level speech clipping & filtering. Inputs
for xtal or dynami¢ mikes, phone patch, etc.
7 tubes. 6~ h, 14~ w, 8~ d.

—

GRID DIP METER & /./n.,

Xk

Kit $29.95 '
Wired $49.95 #710
Includes complete set of coils for

w Plug-in coils are pre-wound, pre-calibrated to
=~ 0.5% accuracy. Transformer-operated power
z supply. 2Ya” h, 2%,” w, 678" I.

® Compare—judge for yourself—at your neigh-
4 borhood EICO distributor. For free catalog
o on 65 models of FICO test inscruments, hi-h
“ & "ham’’ gear, fll out coupon on Page 34

Elca ® ELECTRONIC INSTRUMENT CO.. inc.
d 3300 M. Bivd. L L C 1N Y
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New Citizens Band

CITIZENS BAND TRANSCEIVER
| Globe Electronics of Council Blulfs,
Iowa has just introduced a completely
assembled transceiver for the 11-meter
| band which is being marketed as the
“Citizens Broadcaster C1-100."
The new unit, which measures only

13" x 10%" x 3%” and weighs 9 pounds,
features a channel switch which allows
choice of three channels for transmit-
ting and receiving; operation on either
117-volts a.c. or 12-volts d.c.; only
three controls with no tuning required;
push-to-talk operation: squelch control
to suhdue background noise for muted
standby operation; 10 tubes; and AM
modulation.

The transceiver is housed in a mod-
ern, high-styled cabinet with a carry-
ing handle which acts as a tilt stand
for fixed operation. The unit comes
complete with crystals for one channel
and a push-to-talk microphone.

For a data sheet on the CB-100,
write the manufacturer direct.

CITIZENS SERVICE ANTENNAS
The Antenna Specialists Co., 12435
Euelid Ave, Cleveland 6, Ohio has just
? released a new line which in-
[ cludes fifteen antennas which
have been especially designed
for applications in the 11-
meter Citizens Band serv-
ice recently authorized by
the Federal Communications

Commission.

This new series of anten-
nas. which includes versions
for applications in mobile,
portable, and fixed location

station uses, can be employved with any
or all equipment designed to operate in
the newly assigned 27 me. service. In-
cluded are portable radio antenna rods,
base-loaded portable whips, antenna
hase-loading coils, auto gutter clamp
units, ground-plane antennas, side-
cowl-mounting antennas, as well as
bumper units and home and window
masts.

A data sheet giving specifications on
all these units will be forwarded by the
manufacturer on written request.

“"TOWN AND COUNTRY" UNIT

Utica Communications Corporation,
19 South La Salle Street, Chicago 1,
Illinois is now in production on its
“Town and Country"” transmitter-re-
| ceiver unit which will operate on 117-
volt a.e. or 6- or 12-volt auto or hoat
| battery systems.

wwWwW americanradiohistorv com

Equipment

The unit is fully portable and re-
quires no tuning or technical adjust-
ments of any kind. Installation is con-
fined to connecting the antenna, plug-
ging into the power line. and turning a
switch. These portables are being sold
in matched pairs which operate on the
same channel. Additional units may he
incorporated as required.

The units come equipped with micro-
phones and portable whip antennas.
For fixed locations the manufacturer is
offering a series of antennas as well as
various accessoriés such as car mount-
ing brackets, a telephone-type head-
set. mobile base-loaded antenna, etec.

The entire unit is shockproof, niois-
tureproof, and dustprool. It comes

completely assembled and with anten-
na, cables, and microphone. For infor-
mation on price and additional details
write Dept. EW of the company direct.

“"HELIWHIP'' MOBILE ANTENNA
Mark Mobile. inc.. 6416 W. Lincoln
Ave.. Morton Grove, 11l is currently
offering its Model HW-11 “IHeliwhip”
antenna  which has been especiall:
designed for vchicular mobile services

in the 27 me. Citizens Band service.
The Model HW-11 is four feet long
over-all and is selt-resonant at 27

megacycles with no external loading
coils, ete. required, The tapered heli-
cal radiator provides eflicient service in

vehicular mobile and portahle applica-
tions.

The Model HWM-1 molded plastic
base mount unit is available lor vehic-
ular instaltation and. in addition.
units with PL-239 connectors integral
to the antenna for direct mounting to

ELECTRONICS WORLD
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the Citizens equipment for portable or
semi-fixed service will be available. For
fixed station installations, the “Heli-
whip" is available in a ground-plane
design.

HEATH TRANSCEIVER KIT
Heath Company, Benton Harbor,
Michigan has added a Citizens Band
transceiver to its extensive line of elec-
tronic gear in kit form.
The Model CB-1 has been designed to

-
el

B i 8 ""A--_

ce®

meet all FCC requirements for two-
way radiotelephone communication on
the new Class D 11-meter band. The
transceiver is light, compact, and easy
to assemble. A single switch selects
either *“transmit” or “receive’ while a
single receiver tuning control selects
any of the 23 assigned channels. The
third knob controls volume and turns
the unit on or off. The kit comes com-
plete with microphone, station identi-
fication card, pertinent FCC regula-
tions and application forms, a sheet of
adhesive-backed letters and numbers

NEW COURSE COVERS EVERYTHING IN TV

Let these course-lessons take you inte TV servieing the
The very first lesson of this sensational course
tells how to do simble repairs. You ean start earning money
Second lesson tells you what is wrong by just
Lesson 4 has
32 targe, 8%x117 pages and 28 helpful itfustrations on an-

easy way.

immediately.
looking at the picture—no instruiments usecd.

for affixing call letters on front panel,
and crystal for one channel.

The receiver portion is a superregen-
erative detector with r.f. stage. Power
input is 5 watts to the plate of the final
r.f. amplifier. Transmitting frequency |
is controlled by a third overtone crystal |
which operates within the =.005%
limits set by the FCC. AM plate mod-
ulation is limited to less than 100%.

The transceiver is designed for 117-
volt a.c. operation. The unit may be
used on 6- or 12-volt battery systems
with the addition of the company's ac-
cessory vibrator supply. Cabinet di-
mensions are 8’ x 6" x 93",

Available accessories include three
antennas and two power supplies. The
manufacturer will supply full details
and price on this transceiver kit upon
written request. o

G-E COLOR MOYVIE
HE Receiving Tube Department of |

General Electric Company has just re-
leased a full-length color film based on
the design and manufacture of receiving
tubes.

Entitled “The Teacher Wore White,”
the new film will be made available to
distributors, manufacturers, engineers,
radio clubs, schools, professional socie-
ties, libraries, ete. It runs approximately
40 minutes.

Although the script includes a “plo
and a “love story,” it conveys a great
deal of pertinent information about the

[
t

ANOTHER HUNTER

"IN 3 POPULAR YIIES

/A TXE 7Y

FKREE
96} 32 PAGE /L

SCREWHOLDING
SCREWDRIVERS

NOWIN # /’IOV{//
SIZES !

processes involved in making reeeiving
tubes. The Department, Owensboro, Ky.,
will supply booking details.

"TELEVISION SERVICING COURSE"

Here is your complete training in modern
| television servicing. Amazing value at onty £3,
fill priee. These new lessons cover every fact,
adjustment, and repair of all types and makes
! of TV sets. Large in size, in scope, just like
correspondence courses selling for over $200.00,
Our amazing offer permits you to obtain the
course complete for only $3. nothing else to pay.
Quantity timited ; price subject to change.

SIMPLIFIED TY TRAINING

New, easy-to-follow, well illustrated 14 lessons
on circuits, pieture faults, adjustments, short

tennas. Also 12 full lessuns on trouble-shaoting, aligninent, cuts, about UHIF, alignment, antenna [rroblems,

TUHF, test equipment, picture analysis, and nll types of new

circuits. Greatest training value, only $3, pastpaid.

With this new course you will find yourself doing TV re-
pairs in minutes—instantly finding faults. Most amazing
bargain, on par with Supreme famous service manuals.

You are invited to examine. Send no-risk coupon.

troubte-shooting, service hints, how to use test
equipment. Many large practical sections pre-

pared by leading manufacturers. l{eccml)s
published. Send trial coupen rlght now.
Your spectal price, complete, only.

9851 ALBURTIS AVE.

SANTA FE SPRINGS, CALIFORNIA

\Amazing "Bargain Offer

New TELEVISION COURSE only $3
Companion RADIO Training, complete $2.50

"RADIO SERVICING COURSE"

Practical home-study course will teach
you how to repair all radio sets faster and
hetter. Newly reprinted 22 lessons cover all
topics just like other cotrespondence colrses
selling for hundreds of dollars. Our amaz-
ing offer permits you m get the course
complete for onlty $2. nothing else 1o
pay. Use this muning "to get ahead in
radio and as Your introduction to TV work,

HOW TO USE INSTRUMENTS

llere are lessons that are easy to (ollow and
apply to actua! repajrs johs. Well illustrated
sections on test equipment, eircuits. alignment,
F.M., audle. transistors, and eiery other topie
needed to he an cxpert in radlo servicing, in
cludes trouble-shooting hints, service short cuu
new developments. self-test nuestions. T,
Use on trial at our risk. All lessons.”
in large manual formn, plus mlu-rlal -
described, postpaid only.

- .
H -
ot : NO-RISK TRIAL ORDER COUPON
RADIO and TV Manuals ;g
Your complete, hest source for all needed UPREME PUBLICATIOHS’ 1760 Bulsum Rd" ngl'lllll'ld PIII'k, “'L
Ilt..\l)l(‘)I and T\'1 dhnu;nms and all senicing O 1959 Popular RADID | * Rush today TV and Radie maruals checked 7] helow
data. Most amazing vahies. Only $2 10 §3 per 7 1958 Dlagram M 1 Sati i od R
Mg - £ gﬂlgn.."-'m..llmr large volume. kEvery Radio manual contalns O |9§7 at :,ﬂy % .nus.(; | and at Jefl. Satisfaction guaranteed or money-hack
! larke schematies. all needed alignment facts, 0 1956 each. 2 (] New Television Servicing Course, complete. ... %3,
= patts utllized. voltage values, nrinted-board - i . N
Ig-:'g | vlews. trlmmers. dial stringing, anidt many O 1955 Radio Manual. only $2 '!Radlo EoAdHLY oy (n;l 22 Ie::o;l; . 1-:2:30
e — repalr hints. Each TV toluine is a praciical O 1954 These annual ] 1959 Television Manuai, $3. ot " -
! e treatize on servicing a full Year's sets, with 2 1953 RADIO ' lJ Early 1957 TV, $3. [] Additional 1987 TV, $3.
Tﬂ £ ¥ASIT | uhnl-siz;- dlagrams, waveforms. |jintg. allgn 7 1952 :pec-:llyv:ri‘:':? I[] 1956 TV Manual. $3. [] Additicnal 1955 TV, $3.
T : ment and voltage eharts. production changes J 1951
Eusriving Tnfamsustin I Ree coupon ai right for a complete ligt of D 1950 at nnly 325°| Early 1955, $3. [11954 TV, $3, [11953 TV, S:.
these low-priced Supreme RADIO and TV 0 1s4s each 11952 TV, $3. []1951 TV, $3. [] 1949 TV, $3.
o | Manuals. Act today to get ahead. — O 1948 THIS GROUP l [ 1948 TV, $3. [11957-58 RCA TV Manual. $1.50
H
F F ) 1947 ‘ ONLY | O am enclosing $. .. ...... Send postpaid. -
o b 8 :3:2 s I [ Send C.0.D. 1 am enclosing 8, ... .deposit.
" o 4 T b K ! 2R
reme Publications ity N8
! E 2 [0 1940 EACH | Name: secucerrannrccvrorrarsaracarsonasss
Sold by All Leading Parts Jobbers & D 19261938 Manual, $2.50
- 2 % O Radio and TV Master Index, 25¢ | Addreas: coacesesosscvescacaantevoonananae
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SUPERIOR’S NEW MODEL 77

YAGUUM TUBE VOLTMETER

WITH NEW 6’ FULL-VIEW METER

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

* Uses new improved SICO printed cir-
cuitry. ¢ Employs o 12AU7 as D.C. ampli-
fier ond two 9006’'s as peak-ta-peak
voltage rectifiers to assure moximum sta-
bility o Meter is isolated from the measur-
ing circuit by o balanced push-pull
amplifier. ¢ Uses selected 1% zero tem-
perature caefficient resistors as multipliers.

AS A DC VOLTMETER: The Model 77 is
indispensable in Hi-Fi Amplifier servicing
o } and a must for Black and White and color
TV Receiver servicing where circuit
loading cannot be tolerated.

Mode! 77—Vacuum Tube Voltmeter
Total Price $42.50
Terms: $12.50 ofter 10 day trial,
then $6.00 monthly for 5 months
if sotisfactory. Otherwise return,

no explanation necessary.

AS AN ELECTRONIC OHMMETER:
Because of its wide range of measure-
ment leaky capacitors show up glar-
ingly. Because of its sensitivity and
low loading, intermittents are easily
found, isclated and repaired.

AS AN AC VOLTMETER: Mea-
sures RMS value if sine wave,
and peak-to-peak valve if com-
plex wave. Pedestal voltages
that determine the *’black’’
level in TV receivers are easily

SPECIFICATIONS

e DC VOLTS —0 to 3/15/'!5/150/300/150/1 500
volts at 11 megohms input res

VOLTS (RM8) —0 to 3/15/15/150(300/150/
1,500 volts. « AC YOLTS (Peak — 0 to
l/l:‘M/ﬂW/BW{? .000 volts.

METER —0 to 1.000 ohms/10,000 ohms/

100,000 ohms/1 me(ohm/lo megohms/100 read.
/1,000 DECIBELS -10
db'to - 18°db, 4- lodb'.o + 38db.+30dbw
-+ 58 db, All 0 db = .008 watts (6 mw) Complete with oper-
into & 500 ohm line (1 T3V). e zl:no CENTER ating  instructions,
METER — Por discriminator lll"h meént with fult probe. leads. and § 50
scale range of 0 to 1.5 7‘5/37 5, 5/150/375/']50 case. 110-120 \olt 60
volts at 11 cexvele. Only .. ..

SUPERIOR’S NEW MODEL TV-50A

GENOMETER

7 Signal Generatars in One!

v R.F. Signal Generator for A.M.
¥ R.F. Signal Generator for F.M.
¥ Audio Frequency Generator

¥ Maorker Generator

»# Bar Generator

¥ Color Dot Pottern Generator
»* Cross Hatch Generctor
This_Versatile All-Inclusive GEN-

ERATOR Provides ALL the Quiputs
far Servicing:

Model TV-50A—Genometer
Total Price  _.

® A.M. RADIO e BLACK AND WHITE TV
® F.M. RAD!O & COLOR TV
® AMPLIFIERS

$47.50

Terms: $11.50 after 10 day trial,

then $6,00 monthly for 6 months
if satisfactory. Otherwise return,

no explonation necessary. R. F. SIGNAL GENERATOR: 100 Kil-

ocycles to 60 Megacycles on fynda-

BAR GENERAYOR: Pattern consists
of 4 to 16 horizontal bars or 7 to
vertical bars.

DOT PATTERN GENERATOR (FOR
COLOR TV): The Dat Pattern pro-
jected on any color TV Receiver tube
by the Model TV-50A will enable you
to adjust for proper colar convergence.
CROSS HATCH GENERATOR: The
pattern consists of non-shifting hori-
zontal and vertical lines interlaced to

and from 60 Megacycles to
180 Megacycles on powerful
harmonics.

VARIABLE AUDIO FREQUENCY
GENERATOR: Provides o wvariable
300 cycle to 20,000 cycle peaked
wave audio slgnul.

MARKER GENERATOR: The fallow-
ing markers are provided: 189 Kc.;

262.5 Ke., 456 Ke., 600 Kc., 1000 Kc.,
1400 Kc., 1600 Kc., 2000 Ke., 2500 Ke.,
3579 Kc., 4.5 Mc., 5 Mc, 10.7 Mc.,
(3579 Kc. is the color burst frequency.)

provide a stable cross-hatch effect,

The Model TV-50A comes complete with shiclded leads and
operatling instructions. Only ...............
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SUPERIOR’S NEW MODEL 80

20,0007 ALLMETER

THE ONLY 20,000 OHMS PER VOLY V.0.M. SELLING FOR LESS
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES:

+# 6 INCH FULL-VIEW METER provides large
easy-to-read calibrations. No squinting or
guessing, when you use Madel B0,

» MIRRORED SCALE permits fine accu-
rate measurements where fractional
readings are important.

» CAPACITY RANGES permit you to ac-
curately measure all condensers fram
.0025 MFD to 30 MFD in addition ta the
standard velt, current, resistance and
decibel ranges.

» HANDSOME SADDLE-STITCHED
CARRYING CASE included with Mode!
80 Allmeter at no extra charge enahles
you to use this fine instrument on out-
side calls as well as on the bench in

Model 80—Allmeter your shop.

Total Price $42.50
Terms: $12.50 after 10 day trial,
then $6.00 monthly for 5 months
if satisfactory. Otherwise return
no explanation necessary.

SPECIFICATIONS:
7 D.C. VOLTAGE RANGES
{,Agna sensitivity of 20,000 Ohms per
0.
0 to 15/75/150/300/750/1500/1500Volts
6 A.C. VOLTAGE R
( ?& a sensmvny ol 5 .000 Ohms per

0 to 15/75/150/300/15011500 Volts,
3 RESISTA‘VCE RA
.000/209, 000 Ohms 0-20 Meg-

h
2 CAPACITY RANGES
0?325 Mifd. to .3 Ml‘d « .05 Mfd. to 30

M
5D, C CURRENT RANGES
0-75 Microamperes, 0 to 7.5/75/750

NOTE: The line cord is used only for

capacily measurements, Resistance
ranges operate on self-contained bat-
terics. FEATURES:

o A built-in Isolation Transformer
automatically isolates the Model 80
from the power line when capacity
service Is in use.

e Selected, 17 zero temperature co- Mililamperes, 0 to 15 Amperes.
efficient metalized resistors are used 3 DECIBEL RANGES:
as multipliers to assure unchanging — 6dbto + 14 dbto 4 38db

- 18 db,
accurate readings on all ranges. -+ 34dbto 4 58db

Model 80 Allmeter cqmes complete with operating lnstrnc-
tions, test leads and portable carr¥ing case. Only Qo000

2"

EXAMINE BEFORE YOU BUY!
USE APPROVAL FORM ON NEXT PAGE

RCA RADIATION COIIN'I'ER

MADE T0 SELL FOR 5160 OFFERED FOR ONLY $ 47
T e NET

[MUCh loss than cost
ot Manvfacturs.)

Endless experiments and dis-

INDICATES coveries in the new exciting field
RADIOACTIVITY o!’brllucleﬂ': energy are mlgde p:'?-
sible en tht

N3 WA rs! finely :uilf o::uenag‘i::elv':d def
1-8Y NEON vice. In the post, a rugged
2-BY PHONE caunter which was suitable for

the prospecting of radio-active
ares such as wranium, thorium
and radivm, wos unsuit-
able for labaratory
work due to the in-
ability of com-
bining accuracy
with ruggedness.
Conversely a lab-
aratory counter, while being ex-
tremely sensitive, cauld not with-
stand use in the field where it
would be subjected to ghuse and
abnormally hard knocks.
In the laboratary where determin-
ation of intensity (caunts) of o
reading are necessory, the WF-
11AWB provides sensitivity for sur-
passing many taboratary counters.
switch to meter rendlnx for cxact
measuTéments. ¢ Decontamination
easy with damp cloth applled to the
weatherproofed aluminum case. « A
radloactive specimen is included for
instrument checking and experiments.
¢ Included at no extra charge—U. S.
20,000 counts per minute, ¢ Handy Atomic Energy Commission booklet
reset button.: s Ideal for survey “ork titled *'Prospecting with a Counter."*
because the complete unit weighs only * R.C.A Model WF-11AWB comes
2 1bs. e Sight and sound indications
by neon flashes and headphone. Then
when an indication is obtained you

3--BY METER

RADIOACTIVE
SPECIMEN

RCA Radiation Counter
Total Price R $47.50
Terms: $11.50 after 10 doy trial,
then $6.00 monthly for & manfhs
if satisfactory. Otherwise return,
no explonation necessary.

SPECIFICATIONS

Employs the extra sensitive 6306 Bis-
muth Type Geliger Counter Tube. Sen-
sltlvily is .015 Roentgens per hour
{1 MR/HR=—6600 counts per minute)
* Three counting ranges: 0-200/2,000/

complete with self-contained batteries
which ‘provide over 200 hours of inter-

47

mittent operationh.

Comes with complete set of batteries, carrying strap. head-
pbone, radio-active specimen and A.E.C. booklet. Onl¥...
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"
Model TW-11=Tube Tester
Total Price «.347.50
Terms: $11.50 after 10 day trial,
then $6.00 monthly for 6 months
if satisfactory. Otherwise return,
no explanation necessary.

SUPERIOR'S NEW MODEL TW-11

STANDARD
PROFESSIONAL

* Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in,
Hearing Aid, Thyratron, Miniatures, Sub-miniatures, No-
vals, Subminars, Proximity fuse types, etc.

% Uses the new self-cleaning Lever Action Swilches for
individval 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 filaments and
tubes with filaments terminaling in more than one pin
are truly tested with the Model TW-11 as any of the pins
may be placed in the nevtral position when necessary.
% The Madel TW-11 does not use any combhination type

TESTER

NOISE TEST: Phono-jack on front panel for plugging in
either phones or external amplifier will detect micro-
phonic tubes or noise due to faulty elements and loose
internal connections.

EXTRAORDINARY FEATURE

SEPARATE SCALE FOR LOW-CURRENT TUBES: Previ-
ously, on emission-type tube testers, it has been standard
practice to use one scale for all tubes. As a result, the
calibration for low-current types has been restricted to o
small portion of the scole. The extra scale used here

sockets. Instead individval sockets are used for eoch
type of tube. Thus it is impossible 1o damage a tube by
inserting it in the wrong socket.

% Free-moving built-in roll chart provides
complete data for all tubes. All tobe listings

printed in large easy-to-read type. complete with portable cover.

The Model TW-11 operates on 105-130 Voll 60 Cveles A.C,
Comes housed In a beauliful hand-rubbed oak cabinet

greatly simplifies testing of low-current types.

7

SUPERIOR'S NEW MODEL 824

Multi-Socket Type

SPECIFICATIONS
‘Tests over 600 tube types

Model 82A—Tube Tester
Total Price $36.50
Terms: $6.50 ofter 10 day trial,
then $6.00 monthly for 5 months
if satisfactory. Otherwise return,
no explanation necessory.

@ Press down the quality button—

Tests OZ4 and other gas-fllled tubes
Employs new 4” meter with sealed air.
damping chamber resulting in accurate
vibrationless readings

Use of 22 sockets permits testing all
Popular tube types and prevents pase
sible obsolescence

Dual Scale meter permits testing of
low current tubes

7 and 9 pin straighteners mounted on
panel

All sections of multi-element tubes
tested simultaneously

Ultra-sensitive leakage test clrcuit will
indicate leakage up to 5 megohms

to position specified.

Insert tube inte a numbered
socket os designated on our
chart (aver 600 types included).

THAT'S ALL! Read emission

TUBE TESTER

TEST ANY TUBE IN
10 SECONDS FLAT!

@ Turn the filament selector switch

Production of this Model was de-
layed a full year pending careful
study by Superlor's eng:neering staff
of this new method of testing tubes.
Pon't let the low price mislead you!
We claim Model 82A wlll outperform
similar looking units which sell for
much more - and as proof. we offce
to ship It on our examine before you
buy polley.

To test any tube, vou simply insert
it into & numbered socket as desig-
nated. turn the filament switch and
press down the quality switch —
THAT'S ALL!.Read quality on meter.
Inter-element leakage if any indi-
cates automatically.

quality direct on bad-good
meter scale.

Stiteched Texon case. Only

Model 82A comes housed in hand: portable Saddl 53650

SUPERIOR'S

Model 83~C.R.T. Tube Tester

Total Price $38.50
Terms: $8.50 after 10 day trial,
then $6.00 monthly for 5 months
if satisfactory. Otherwise return,
no explanation necessary.

MODEL 83

NEW

C.R.T.TESTER

TESTS AND REJUVENATES ALL PICTURE TUBES

ALL BLACK AND WHITE TUBES

From 50 degree to 110 degree types
—from 8’ to 30" types.

® Maodel B3 is not simply a rehashed black and white
C.R.T. Tester with a color adapter added. Model 83 em-
ploys a new improved circuit designed specificoliy ta test
the older type block and white tubes, the newer type
black ond white. tubes and all celor picture tubes.

® Model 83 provides separate filoment operating volt-
ages for the older 6.3 types and the newer 8.4 types.
® Mode! 83 employs a 4” air-damped meter with qual.
ity and calibrated scales.

® Model 83 properly tests the red, green and blue sec-
tions of color tubes individually—for each section of o
color tube contoins its
own filament, plate, grid
and cathede.

ALL COLOR TUBES

Test ALL picture tubes—in the carton~
out of the carton—in the ‘set!

& Model 83 will detect tubes which are apparently good
but require rejuvenation, Such tubes will provide o pic-
ture seemingly good but lacking in proper definition,
contrast and focus. To test for such malfunction, you
simply press the rej. switch af Model 83, If the tube is
weokening, the meter reading will indicate the condition.
@ Rejuvenation of picture tubes is not simply a matter
of applying o high voltage to the filament. Such voltages
improperly applied can strip the cathode of the oxide
coating essential for proper emission. The Modei 83 ap-
plies a selective low voltage uniformly to assure in-
creased life with no danger of cathode damage.

Madel 83 ¢omes housed fm handsome portable Saddle Stitched Texon case—

$ 50
combplete with sockets for all black and white tubes and all color tubes. Only.. . 38

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — N0 C 0.D.

Try any of the instru. r MOSS ELECTRONIC, INC.

ments on this or the

[J Model 77...Total Price $42.50

facing page for 10
days before you buy.
If completely satisfied
then send down pay-
ment and pay bal-
once as indicated on
coupon. No Interest

or ] ;EEIEGS
Added! If not com-

pletely satisfied re-
furn unit fo ys, no
explanation neces-
sory.

August, 1959

Dept. D-652, 3849 Tenth Ave., New York 34, N, Y,

Please send me the units checked on approval. If
completely satisfled I will pay on the terms specified
with no interest or finance charges added. Other-
wise, I will return afler & 10 day trial positively
cancelling all further obligations.

NAI® .iuvvivicssnersncnivearcoisnsnnsasiasssossssons

AdAresS ....eovcvosivsnnssvsvnnvosernsrasnsananasnans

[ 15 NN L T I -t {1 N
L All prices net, F.0.B.,, N. Y. C.

$12.50 within 10 days. Balance
$6.00 monthly for 5 months.

0O Model TV-50A..Total Price $47.50
$11.50 within 10 days. Balance
$6.00 monthly for & months.

0 Model 80...Total Price §42.50
$12.50 within 10 days. Balafnce
$6.00 monthly for 5 months.

0 RCA Radiatlon Counter...
Price  $47.50: S11.50
within 10 darys. Balance
$6.00 monthly for 6 months.

e el S —— e, e o G A p———
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0 Model TW-11 ..Total Price $47.50 l
$11.50 within 10 days. Balance $6.00 ]
monthly for § menths.

0O Model 82A.. Total Price $36.50
$6.50 within 10 days. Balance
$6.00 monthly for 5 months.

0O Model 83.. Total Price $28.50
$8.50 within 10 days. Balance
$6.00 monthly for 5 months.

—_— e —
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BUY NOW—WHILE THEY LAST!

BC-603 FM RECEIVER
20 TO 27.9 MC. 51495

GOV'T. RECOND..
BC.683—FM RECEIVER—27 to

5 R~
30 $7.95—R-N:

HADAH DIREGTION FINDING 0SCILLOSGOPE

e 1IP-94/APA.17: Amplifies and @lves
g~ r visual indication of the relative bear.
T ing of radar or radio signals in the
Freq. range of 250 to 1000 mega-
L i cycles when used in conjunction with
i a reéceiver tovering the same range.
May be adapted fo uss on other Fron
or converted to an osellloleoue Comulele \mn IISJ

Cathode Ray Tube. 2/6AC7. 2/6H6. |/6SH /6517
1/6V6, & 2/2X2 tubes. Volhﬂe renulred II5 Voit
400 eyele & 24 Volts., Priee......... Used: $12.95

PULSE ANALYZER And OSCILLDSCOPE

IP-148/APA.1|A RADAR PULSE

ANALYZER with repetition Freq. of I .—.
200 to 6000 CPS with either a nega. -
tive or positive puised signal. Has
calibrated dials for puise width &
rate. Used with APR-I, APR-4,
and other receivers. Also can be used
as _an oscitloscope. Complete with
II3JP2 Cathode Ray Tube, GII2AT
2/6AG?, 2/6A65, 2/2X2, 1/5R4
Tubes, 'Valtage required: |15 V 400
tyele & 24 Volts. . USED: §19.95

C-

C-652 Recoiver—2 to 6 MC—Less Dyn...Used: 19,95
C-342 Receiver—i.5 to IB MC For AC op. Used: 69.50
C-312 Receiver—I.5 to 18 MC Less Dyn. Used: 59.50
C-344 Rec.— (50 to 1500 KC— For AC on, Used: 41 30

~ - | ODOOmE@III»Mm

' UHF CONVERTER

160 to 225 MC Western Electric
FM Converter. Plug in Unit,
Covers Freg. 100 to 225 MC
with 30 MC resultant lreq . &
tuneable dial. AFC +
contrel, using 1/6)4 & IISSTO
tubes. Veltage required )50
VDC 6.3 VAC, Shielded in e-s! aluminum. Size: 7Y%
x 6% x 92" _AM. 913/TRC. ‘New: $34.95

KEYERS, TELEPHONES. HEADSETS. MIGS.
7S.9 Handset............... 1 §2.95—New: § 3. ')5
TS-13 Handset. w/PL-55 & PL 68 U $2.05-=N:
T-17 Microphone . ........ Used: $3.95—New:
CM-1.SC Hand Carbon Mic.—Rlobile type.. New:
EE-8 Field Telephones.. Used: !I" 05— Recond. -
BD-71 Switehboard—6 Line..... 1814.95-—-New: 2
BD.72 Switchboard—I12 Line. D §24.05—New: Xt
RM-29 Control Unit....New: Ss OS—W/HnndsM 8.95
RM-52 Control Unit (P:I:ll Fuund ) U:§1.95=N.: 205
H-16/U Headset—8000 ohm..... U: §1.95—New: 2.4°
HS-33 Headset—300 uhm ....... U:N.ﬂ’a‘—uew:

Code Practice Tapes, Inked Paper—I5 to Sal N
1-45 Tel. Key with cord and plug.......... 8

COLLINS ART-13 TRANS.—$49.50

270 18.1 MB—IOO WATT—PHONE, CW, MCW

The most desired Set on the surplus market—Easily
converted to IO Meters (See Surplus Conversion Manual
No. 2—$2.50). Automatic Tuming for selection of |)
Channels in the Frea. Range. Tube Line-uUp: /887,

llul! 2/1625, 1/128J7. 2/6Vs, 2/BII 2/125L7.
1/128A7. AC Power Sullnly requirements: 28 VDG/10
A. 400 VvDC/225 MA & 1250 VDC/250 MA. Size:
23% x 16 x 113, Wt: 70 |bs. Prlce USED $49.50
Price—Same as above—excedt, Less Tubes...... 30.00
DY-12/ART-18 24 V. Dyn. wlFilter&Relays—U 12.95

BATTERY PACKS — PDWER SUPPLIES
BA.41 Battery—F /BC-659 & BC-620...... New: § 4.95
BA-38 Battery—F/BC-Gil, 72, S 5.
PE-120 Pow. Sup.—12 V, F/BC659 & 620 Re-N: 7.95
RA-20 AC Pow. Supply For BC-312...... Used: 10.95
PE-237 Pow. Supply F/BC.1306 & GRC-9.Used: 14.95
LARGEST VARIETY of SURPLUS

EVER OFFERED! See CATALOG F-59!

Address Dept. RN @  All Prites F.0.B.. Lima. OMo
Minimum Order $5.00, & 25% Deposit on all C.0.D.*

FAIR RADIO SALES

13T SOUTH MAIN ST. = LIMA OHID
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206 Beaton Receivar—300 to 400 Ko Ro. N:' 9.95 |

Manufacturers’

.[iﬂ. Literature

MOBILE SERYICES
Kaar Engineering Corporation, 2995
Middlefield Road, Palo Alto, California,
is offering copies of its new brochure,
“Repeater Operation in the Mobile

Services,” without charge.

The brochure describes the function
of a repeater unit for extending the
communications range from the base
station to mobile. A description of the
use of the unit as a mobile relay for
extended car-to-car communications is
also included along with the unit's
application as a combination base re-
peater and mobile relay unit.

NEW TUBE BULLETIN

G-C Electronics Mfg. Co., Rockford,
Illinois, has issued a technical bulletin
which illustrates and describes its
“CTS Save-A-Tube.” This brochure is
available free of charge from the
company,

The bulletin explains how the unit
helps to reduce color and black-and-
white television tube failures and how
to eliminate unprofitable callbacks by
the service technician.

Also included are prices and typical
television circuit applications.

TRANSISTOR FAILURES

Valor Instruments, Inc., 13214 Cren-
shaw Blvd,, Gardena, California, is
issuing a four-page publication which
discusses voltage breakdown, the major
cause of transistor failures.

Known as “Transistor Kinks,” Vol-
ume 1, No. 1, the brochure lists five
types of voltage breakdown and their
effect on transistors,

Information on leakage currents is
also included. Three types which are
closely related to the breakdown volt-
ages of transistors are defined and
discussed.

ELECTRON TUBE DIRECTORY

Metropolitan Supply Company, 1133
Broadway, New York 10, N. Y., is now
supplying copies of its “Directory and
Buyers Guide for Electron Tubes.”
Free copies may be obtained by writing
to the firm on company letterhead.

This new “Directory” covers almost
every tube made by American manu-
facturers. Top name brands as well as
specialized brands are listed. Receiv-
ing, television, and special purpose
tubes are all listed by their type
numbers.

CLAROSTAT 1959 CATALOGUE
Clarostat Mfg. Co., Inc., Dover,
N. H., has released its 1959 general
catalogue. A copy may be obtained
from any of the firm’s distributors or
direct from the company.

www americanradiohistorv com

The catalogue, No. 59, covers the
general line of stock resistors, controls,
and resistance devices available to and
through the company’s distributors.

This latest edition includes several
new products and additional listings
such as tab-mount controls used in
servicing and the new miniaturized
wirewound Series 57 precision poten-
tiometers.

IRC CATALOGUE SHEET

International Resistance Company is
offering its newest catalogue sheet,
DC8. Copies are available from the
firm’s distributor sales division, 414
North 13th Street, Philadelphia 8. Pa.

This new sheet describes the firm's
“Multi-Range” resistor line and the
“Multi-Range” kit. Simple circuit dia-
grams and complete instructions for
making the interconnections are in-
cluded in each unit and are reproduced
in full on the catalogue sheet,

CLEVITE BROCHURE

Clevite Blectronic Components Divi-
sion, Clevite Corporation, 3311 Perkins
Avenue, Cleveland 14, Ohio, is offering
a new eight-page, 82 x 11 inch illus-
trated two-color brochure which de-
scribes a line of miniature ceramic i.f.
bandpass filters.

The blue-and-white booklet lists a
wide range of bandpass characteristics
and includes attenuation curves for
narrow- and wide-band applications in
commercial and military equipment.

HEATH SUMMER FLYER

Heath Company, Benton Harbor,
Michigan, is offering its newest flyer.
The 28-page booklet covers the firm’s
line of high-fidelity components, both
monophonic and stereo, as well as a
“Selector Chart” covering favorite
sources of high-fidelity entertainment
and then the components required for
each system in order of advancing
price brackets.

Also included in the brochure are
items of test equipment, ham equip-
ment, and marine accessories. The
company is also offering several new
items, among them a transistor code
practice oscillator kit and an educa-
tional electronic analogue computer
kit.

ENGINEER'S HANDBOOK

CBS Electronics, Danvers, Mass., has
just expanded its “Engineer’'s Hand-
book” into two volumes.

Covering receiving, special purpose,
and picture tubes, as well as semicon-
ductors, the Handbook now includes
complete EIA engineering design data
on current types. The compact, 8% x

ELECTRONICS WORLD
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97% inch volumes contain over 700 pages. Their sturdy,
hard covers and 16-ring binders are designed to withstand
hard usage.

The two volumes are available direct from the company
at $10.00 for the pair. Periodic supplement service for a
two-year period is optional at an additional $3.00. Present
Handhook owners can obtain separate hard-cover binders
for $3.00 each; two for $5.30.

NEW TECHNICAL MANUAL

Sylvunia Electronic Tubes, a division of Sylvania Electric
Products Inc., has announced a new technical manual
which lists the characterist’ and rating of over 1800
electron devices manufacturel by the company. The man-
ual is available at a cost of $3.00 per copy from the firm's
distributors.

This new edition, the eleventh, contains technical data
on over 1000 receiving tube types, 230 special purpose tubes,
265 television picture tubes, 110 transistors, and 138 crystal
diodes. Supplemental sheets, containing technical informa-
tion on new and/or revised tubes, will be packet mailed
every three months.

New features appearing in the latest edition include:
“Audio Power Output Types,” “A Transistor Characteris-
tics Chart,” “A Microwave Diode Chart,” "A Cathode-Ray
Phosphor Chart,” and “An American-European Substitu-
tion Chart.” -
CENTRALAB SUPPLEMENT

Centralab, Division of Globe-Union Inc., 900 E. Keefe
Ave., Milwaukee 1, Wisc., is offering a supplement to its
“Auto Radio Control Replacement Guide.” It is available
without charge from the firm's distributors or by writing
direct to the company.

The supplement lists exact replacement data for the
company’s new line of “on-off,” push-button radio switches
used in Chrysler, DeSoto, Dodge, Ford, Hudson, Lincoln,

Mercury, Plymouth and Thunderbird push-button radios.

Over 60 replacément applications for these switches are
listed. —30

A must for all

CITIZEN
BANDERS

First Complete |

Class “D”

cAlL S0k B

® CLASS ‘D' CALLS
® NAMES
® ADDRESSES

® OTHER VALUABLE
INFORMATION

SEE YOURDEALER ORSEND
CHECK OR M.O. DIRECT TO

INTERNATIONAL CRYSTAL MFG. CO., INC.
18 N. LEE = OKLAHOMA CITY, OKLA.

August, 1959

WESTON INSTRUMENTS: STANDARDS OF
STABILITY IN SCIENCE AND INDUSTRY

New design of the Weston

MARK Il ANALYZER
offers...

* INCREASED RANGE
* MORE RUGGEDNESS
e SMALLER SIZE

The Weston Mark [l Analyzer is an all-new version of
the highly sensitive Model 980 Volt-Ohm-Milliammeter.
It’s engineered to provide a wider range of test measure-
ment applications . . . to stand up to abuse and environ-
ment better than ever before.

With its high-voltage range extended to 4000 volts,
the Mark II offers a D-C sensitivity of 20,000 ohms/volt
... accuracy within 2% of full scale. Range and function-
switching is greatly simplified by use of a single dial
control.

The CORMAG® mechanism assures magnetic shield-
ing . . . the spring-backed jewels, shock and vibration
resistance . . . the meter housing, electrostatic shiclding
. . . the case, impact resistance. And the ohm ranges are
fuse protected.

Order from your local distributor. Weston Instruments,
Division of Daystrom, Inc., Newark 12, N. J. In Canada:
Daystrom Ltd., 840 Caledonia Rd., Toronto 10, Ont.
Export.: Daystrom Int’l., 100 Empire St., Newark 12, N.J.

_w ESTON
%ﬁma.ﬂ Sﬂmﬂsﬁm
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IMPORTANT NEW

SAMS BOOKS

Rk |
: “Television Antenna Handbook” 1

by Jack Darr

A practical guidebook for
the antenna installer and
serviceman. Thoroughly
covers the requirements
of each reception area
(primary, secondary,
fringe and far-fringe),
Chapters include: The
TV Signal—From Trans-
mitter to Receiver; Char-
acteristics of Basic An-
tennas, Commercial TV
Antenna Types; Transmission Lines; An-
tenna Rotators; Planning the Installation;
On-Location Tests; Tools and Equipment;
Towers, Masts and Guying; Roof-Top Tech.
niques and Safety; Installing Antenna and
Lead-in; Noise, UHF and Color; Unusual
Installations; Servicing the Antenna Sys-
tem. Most complete and practical book avail-
able on the subject. [Hustrated: $995
248 pages; 514 x 834" only . ........ 3

"Photofact Television Course”
it 5 All-New 2nd Edition

Completely revised edi-
tion of the famous Course
which has helped in the
training of thousands of
¥ succeasful technicians,
P Covers the complete aub-
2 ject of monochrome TV
in three uniquestudy sec-
tions. The emphasis is on
e the practical theory and
operation of receiver cir-
cuits. Each section is
built around a requirement of the picture
tube, until every circuit in the TV receiver
is covered. The course includes atep-by-step
deacriptiona of the functions of all impor-
tant circuits, supported by many schematics
of actual commercial circuits. Clearly writ-
ten for easy understanding. The ideal course
for satudents, service newcomers and
hobbyists. Fully illustrated; $995
192 pages; 8% x 11", only .......... 3
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ideo Speed Servicing’ Vol.3

Lateat volume in this
valuable reference man-
| ual series. Presents 456
practical troubleshooting
hints that will cure hard-
to-find faults in some 87
chassis of late-model 'I'V
receivers. All models are
indexed by brand name,
model and chassis num-
ber for quick reference.
An invaluable aid for
shop bench use; each
hint is accompanied by
an explanatory diagram or schematic. $995
160 pages, 8% x 11" only......... 2

HOWARD W. SAMS & CO., INC.
Order from your Sams Distributor today,
or mail to Howard W, Sams & Co,, Inc<., Dept, H-19
2201 E. 46th St., Indianapolis 6, ind.

I Send me the following books:

l O “Television Antenno Handbook" {TAD-1)
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“Photofact Television Course™ [TV-2)
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New Audio
Test Report

EI.EGTHI}_tSI:g,fS,w“w

BN LAB TESTED

ESL STEREO CARTRIDGE AND ARM

THE ESL moving-coil stereo cartridge
is not the most recent design on the
market but this is the first opportunity
we have had to check it. Actually,
time is always against us as there are
so many products to be tested and just
not enough hours in a day. In this case
however, such delays were rewarding
as they certainly indicate that ESL’s
reputation as a producer of profes-
sional-quality monophonic cartridges
will carry over in the stereo field.

The design differs from other car-
tridges in the field in that to obtain suf-
ficient output, two step-up transform-
ers (one for each channel) must be
used. With these transformers the
average output voltage per channel is
145 mv. (at 5 cm./sec.). This is ade-
quately high and is more than that
required to drive most hi-fi systems to
their full output.

The matching transformers, con-
trary to other opinions, will not pro-
duce any hum problem unless one fool-
ishly lets them rest near the trans-
formers of the power amplifier. The
over-all hum pickup of the cartridge

=
-

-

The $1000 tone arm is
available at $34.95.

For stereo, two TMI100 step-
up transformers are required.
The cost is $15.00 per pair.

g

and matching transformer was no
higher than that of some other high-
quality cartridges on the market and
better than many.

ESL has two stereo cartridges: the
C100 which mounts in any tone arm
and the professional P100, to be used
solely with a specially designed arm.
Since we checked the C100 version, it
is difficult for us to comment on the
P100. We would assume that the lat-
ter may be hand-picked for top qual-
ity. Both require 47,000-ohm loads
and track at 2 to 4 grams. We checked
ours at 3 grams and used a Rek-O-Kut
S120 tone arm. This arm was chosen
to check the cartridge since we had
previously checked the ESIL arm,
which in our opinion, is one of the best
available today. It is the only arm we
have checked that operates with the
turntable 70 to 80 degrees from hori-
zontal. Admittedly this is a ridiculous
position to play records, but it does
back up the claim that the arm is in-
dependent of gravity. Accurate turn-
table levelling is not a “must’’ with this
arm.

C100 cartridge lists at $69.95 and the
P100 at $79.95. They must be returned
to manufacturer for stylus replacement.

Frequency response and channel separation obtained with a Westrex 1A test record.
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The frequency response and chan-
nel separation characteristics of the
cariridge are plotted on graph at
left. Channel separation character-
istics should be of particular interest
to anvone who desires real spacial
depth in his stereo reproduction. Note
that the average channel separation is
about 14 db at 1000 cycles and then
increases sharply to about 23 db at
8000 cyvcles. Most cartridges have a
channel separation following the
dashed line shown on the graph, result-
ing in far less separation at the high
end. As to why the ESL cartridge
provides better, although unusual,
performance in this area is hard to
analyze. We do not have the answer
and neither does ESL. It is obviously
inherent in the design.

As to a listening test, the best way
to describe the performance of the
cartridge is to say that one hardly
realizes that the cartridge is in the
circuit. There is no tonal coloration
and no trouble was encountered when
playing sharp peaks or monophonic
records. 30

THE REGENCY
TRANSISTORIZED PREAMP

T is rather diflicult, at the present

time, to determine if transistors will
ever play a major role in the designh
of commercially available hi-fi equip-
ment. Even now, however, transistors
can play a limited role in high-fidelity
since they do have several important

by

MULTI-ELMAC

August, 1959

WA

advantages over tubes; namely, com-
pactness (this is important where
space is at a premium), battery oper-
ation (a major factor where a.c. power
sources arc not available and where
portable or mobile operation is desired)
and, of course, hum and microphonic
reduction. One of the major problems
at present is the difficulty in obtaining
suflicient power output at low enough
distortion from transistors. When
this problem is solved, we would no
longer require costly output trans-
formers since transistors, with their
extremely low output impedances,
could be connected directly to the
speaker.

One manufacturer on the West Coast
has announced a completely transistor-
ized integrated sterco amplifier that,
according to the announcement, will
provide 20 watts output per channel.
This is just an example of what is be-
ing planned and we look forward to
checking this unit as soon as produc-
tion is underway.

Another example of the application
of transistors in hi-fi gear is the work
being done at Regency, a division of
I.D.B.A, Inc. The firm has just an-
nounced a three-transistor, single-
channel preamplifier which is being
offered in either completely assembled
or kit versions. The kit employvs a
printed circuit hoard and the construc-

tion is so simple that we were able to |

complete the entire assembly 1n only
2%z hours. Over-all size of the preamp
(Continued on page 106)
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WHO NEEDS

MILESOF WIRE P

GET
HOME ELECTRICITY

ANYWHERE

WITH A

{oraro

CONVERTER

Change 6 or 12 vo!t D.C. to 100
volt, 60 cycle A.C.

No Installation—Just plug into O
cigarette lighter of car, truck,
or boat, and it's ready to go!

Operate hights, elec-
tric shavers, dictation
machines, record
players, small electric
tools, portable TV, and
testing equipment.

Models from 15 t0 200
watts, with prices as
low as $12.95.

“Chief” : 75-125 walts,

$
for 6 or 12 volt batteries . . 64.95 LIsT
See Your Electronic Ports Deoler or Jobber

COMPANY

DESIGNERS & MFRS. OF ELECTRONIC EQUIPMENT SINCE 1927
1058 RAYMOND AVE., ST. PAUL 14, MINNESOTA

IN CANADA: ATLAS RADIQ CORPORATION LTD.-ONTARIQ

CITIZENS RADIO TELEPHONE

(27 MC. CLASS D)

for
® HOME

=/

MODEL CD-5/12

See your dealer, now!

iti-fone’

21470 COOLIDGE HWY.

www americanradiohistorv com

No exam for FCC license...!

® BOATING

® FARMING
® CAMPING

S5 CRYSTAL CONTROLLED CHANNELS
SQUELCH CIRCUIT « NOISE LIMITER
5 WATTS OF POWER « 7 TUBES IN RECEIVER

Two Models: MODEL CD-5/6 6 VOLT DC AND 110 VOLT AC

12 VOLT DC AND 110 VOLT AC

*Price includes: MICROPHONE, 1 SET OF CRYSTALS,
1 AC CORD, 1 DC CORD WITH CIGAR LIGHTER PLUG

® MOBILE
® BUSINESS
® SPORTS
® INDUSTRY

MULTI-PRODUCTS COMPANY

OAK PARK, MICHIGAN
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COMPLETE SERVICE TRAINING

. . . written so you can understond it!

3 MONTHS TO PAY

Handle‘;ny
Radio-TV
Service Joh

EASIER-BETTER-FASTER!

No complicated theory or mathematies!
These famous Ghirardi books get right down
to brass tacks in showing you how to handle
all types of AM, M, and TV service work by
approved professional methods. Almost 1500
pages and over K00 c¢lear illustrations show
how to handle every phase of troubleshoot-
ing and servicing. 1Cach book Is co-authored
by AL AL Ghirarad whose manuals have helped
train more gervicemen than other hooks or
courses of thejr kind!

for the complate
2-volume course

1—Radia and Televisian Receiver

TROUBLESHOOTING & REPAIR

A complete guide to profitable professional
methods, IFor the beginner, it is a compre-
hensive training course. For the experienced
serviceman, it is a quick way to “brush up"
on specific jobs, to develop improved tech-
niques or to find fast answers to puzzling
service problems. Includes invaluable Ustep-
by-step” service charts, 820 pages, 417 illus-
trations, price $7.50 scparately.

2—Radia and Televisian Receiver

CIRCUITRY AND OPERATION

This 66%-page volume s the kleal guide for servleemien
who realize that it pays o know what reatly makes modern
radio-TV recelvers “tick™ and why, Gives a complete
understanding of basic circudls and  circolt variations:
how to recognize them at 8 Rlance: how 1o eliminate
sucsswork aml pseless testing In servieing them. 417
illus. Price senarately $6.75.

Speciallow price... yousave $1.25

H{ _broken Into lessons and «ent to you ax a “‘eourse,’’
you'd regard these two greal hooks as a bargalin at $75
ur more!

iU'nder this new offer. yon save $1.25 on the two books—
and have the privilege of na¥ing In casy Installments while
You use them! No lessons o wall for.  You learn fast—
and right!

m==STUDY 10 DAYS FREE!= =

D Dept. RN-89, RINEHART & €O.. tnc. 1

0 232 Madison Ave.. New York 16, N. Y, 1

l Nend houks below for 1o-day FREE EXAMINATION.
In MO days [ will either remdt price indicated (plus l
poslase)  or  rearrn books  postbald  and owe  you

l nothing,
0O Ratio & TV Heeeiver TROUBLESHOOTING & REPAIR
(Price $7.04) soparately)

O Radin & TV CIRCUITRY & OPERATION (Price 28.73)
Check  here for MONEY-SAVING COMBINATION

i korfl L o .‘i:W.l.‘ sl.‘z.',. . Sc.-;nr both 'pl‘ above big

oks at speetal price of unly $13.00 for tWo.

(Rewwular price GIJ{‘L'» . A l

to kecp the books and 8% a month for 3 months unti]
the tatal of 313.60 has been paid. SAVE! Send

l With order and we pay postage. 10-day return l
vrivilege with money refunded.

NAME L i rare e l
Address ... i e e l
City, Zone. State '

Qutside U.S.A.—$8.00 for TROUHLESHOOTING RE. B
7:11:;0'.:7.2(:5 far CIRCOTERY ohd OPERATION: $14.00
l for | oth. Can ngnz.wl:m money refunded if yon re- l
R T L L L T
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Fig. 1. Diagram of the Regency preamplifier. Apparently the company uses sev-
eral ditferent sources of supply for the transistors since they were not identifiable.

is 7TVp"x2%"x3%"” and it weighs only
29 ounces, including batteries. It can
be operated from either one or two 9-
volt batteries. For test purposes we
used 18 volts since better operation
was thus obtained. Provision is made
for four separate inputs: tuner: Crys-
tal or ceramic cartridge (or output of
a tape recorder amplifier); magnetic
phono cartridge; and a low-level dy-
namic or ribbon microphone, Operat-
ing controls are bass, treble, and vol-
ume along with input selector switch.
Our test results are as follows:

Sensitirvity: for 1 v. output; mag-
netic phono input 9.1 mv.; ceramic
phono input .4 v.; microphone input
550 mv.; tuner input .43 v. The mag-
netic phono input sensitivity is some-
what low; hence the unit not suitable
for low-output cartridges. It would,
however, be satisfactory with high-
output cartridges such as the G-E var-
iable reluctance type.

Frequency Response: flat (+.15 db)
from 30 to 15,000 ¢ps.

Tone Controls: bass, 12.1 db boost,
165 db attenuation at 30 cps; treble,
7.5 db boost, 227 db attenuation at
15,000 cps.

IM Distortion: 1.1% (tuner input)
with 1 v. in and 1 v. out (equivalent
sine wave, 4 to 1 ratio, 60 and 6000
cps).

Harmonic Distortion: tuner input
with 1 v. in and 1 v. out; 17% at 20
cps; .32% at 1000 cps; 1.02% at 15 kc.:
and .95% at 20 ke. The IM distortion
is just a little high while the harmonic
distortion is relatively low. Both, how-
ever, are within the range required for
high-fidelity reproduction.

The method used in this design to
obtain proper RIAA phono equaliza-
tion requires some comment at this
point. Referring to the schematic
diagram, Fig. 1, the 6800-ohm resistor
and the .03-uf. capacitor between the
emitter of the second transistor and
the base of the first transistor consti-
tute a bass-boost feedback network.
This was found to provide proper RIAA
equalization (within 26 db) below
1000 cps. Since transistorized circuits

X

CARTRIDGE
REACTANCE
EQUIV.

CARTRIDGE

GENERATOR 3K LOAD

J QUTPUT

Fig. 2. Equivalent circuit of
typical magnetic cartridge.

have such low input impedances, which
may be used for cartridge loading, a
special high-end RIAA equalization
network is not included in the circuit.

For example, a G-E variable reluc-
tance monophonic cartridge has an in-
ductance of 500 mhy. and a d.c. re-
sistance of 415 ohms. The cartridge
reactance (X,) will change with fre-
quency, being 5000 ohms at 1.6 kc,
for example, and 50,000 ohms at 16 ke,
Assuming the output load is a con-
stant 5000 ohms (see Fig. 2), the load
and the cartridge reactance form a
voltage divider that attenuates the
signal 20 db at 16 ke. This, in essence,
is the method of rolling off the highs
as is required for RIAA equalization.

The preamplifier is designed around
the G-E cartridge. Other cartridges,
however, can be used with minor cir-
cuit variations. The instruction man-
ual accompanying the preamp pro-
vides details on several other car-
tridges.

As mentioned previously, hum in
transistorized equipment is not usual-
ly a major problem but noise is. Our
tests, which combine hum and noise in
a single measurement, show a total
figure of 58 db down from 1 volt.

Although the measurements turned
out favorably, we do not, however, in-
tend to imply that this unit would
compare with any of the higher-priced
tube preamplifiers available. It was
not intended to compete at this level.
For one thing, it does not have the
flexibility of operation. But the unit
does have the characteristics of com-
pactness and battery operation. For
those who are interested in these fea-
tures, the unit would be a suitable
addition to a hi-fi system. 30

Two views of preamp. Retails at $34.95 in kit form and $49.95 completely wired.
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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 6SN7GT ... ALWAYS 30c
Thousonds Mare Alwoys In Stock  4WAGT ALWAYS 30c¢
ova  JAUS sae 688  O6CHB 657 784 12AT6  125A7 36
o4 38CS  6AB4 6B8AS 6CL6  65BGT 78S 12AT7 12547 38
1A7GT 3IBNG eAC? 68CS 6CM6  65A7 The  12AU8  125K7 39/44
183GT IBZ6  6AF4 68C8  6CM7  6SD7GT 787  12AU7  12SN7GT 4]
1Co 3CBS 6AGS  6BD6  SCN7  65FS 788 17ave  125Q7 az
1cr 304 6AMAGT 6BES oCO8 65F7 7C4 12AV7? 12veGT 43
154 354 sAHe 6BFS  6CR6  65G7 7C5  12AXAGT 1IW6GT 45
1¥s V4 sAKS 6BGOG 6CS6  6SHY 7C6  12ax7  12X4 50A%
164 4BQ7A 6ALS 6BHe  6CUS 6517 €7 a7 14A7/1287 5085
1H$GT 9858 esama  6BJ6  6CU6  65K7 TES 1284 1486 S0Cs
14 4827 6ANS 6BKS 606 6517 TE6 128A6  14Q7 50L6
e 4CB6  6AQS 68K7  6DE6  e5Q7 7E7 128A7 19 56
INSGT SAME 6AQ6  6BLIGT 6DGAGT 6SR7 767 11BD6  19AU4GT 57
RS SANS 6AQ7 6BNG 6DQ6 414 7F8 17886 198GeG 53
158 SATB  6ARS 6BQ6GT 6FS 6us 7G7  12BF8 1916 TA
114 SAVB 6ASS 68Q7  OF6 6V6GT  7H7  VIBHT 1918 143
m SAZ4 6ATS 6BRB  OHE OWOGT  FN7  128Q6  24A 76
s SBR8  6AUAGT e85 ¢4 6x4 7Q7r  128R7 1526GT 77
w2 S16  6AUSGT eBYSG 615 6XSGT 757 128Y7 26 78
X2 SR 6AUs  6BZ6  &16 6x8 7X6  12CAS 27 80
2aF4 SU4 GAUB 6827 &7 6Y6G X7 12CNS 3§ 8a/624
28N8  SUB  GAVSGT &C4 K8GT  7a4/XXL 7Y4 1204 ISAS 11723
2cys SV4G  6AVe 6CBs  6K7 7AS 724 1268 35BS
JA4 SVAGT 6AWS  &CD6G N7 746 1248 12K7 I5¢CS
a5 SXB  GAXAGT sCFs  6Q7 787 12485 16 I5Wa
Jas 573 6AXSGT 6CG7 654 7A8 12aQ5 12Q7 3525

1 YEAR GUARANTEED PICTURE TUBES
Brond New™* Altied A-1 Tubes Brond New

Below Listed prices do not include dud. Add Additionol $5.00 Depasit
on tube sizes to 20”; on 21" and 24" tubes - $7.50. Deposit refunded
immediotely when dud is returned prepoid. Aluminized tubes - $4.00
extro.

Picture tubes shipped only to continental USA and Conada — All tubes
F.O.B. Harrison, N, J.

108Fa 749 16HP4 1719 17CPA 1599 19APE R DI9 TVATPE V7Y T1FPA 10 D9 D1YP4 18 D9
12LPe 1049 V6KP4 V1 9% 1IGP4 17 89  10CP4 TIAMPA 1799 20KP4 1839 20ZP4 VF a9
1a8/CPa 1199  161P4 1719 17HPS 149y JODPa T1AUS 1877 TIMPA 2239  J4AP4 10 4%
18ADs 1409 16RP4 1199 171P4 1499 TOMP4 TIAVP4 1879 21YPa 1039 JaCPs 2779

YeDpa 1719  17AVPL 1549 17QP4 1389 11APs TVAWPL 1749 21WP4 1739  240Ps 2979
18Gra V4 0%  17BP4 1347 17TP4 1699 21AlPe 187 EP4 17.39 21XP4 17 49

rust ] . factory second tube!
. A

T
CLip SEUARANTEE =
Sent win, = rantees
= TRU-VAC gud
Orde, of :"y }_?: lyrnplno free any tubeo
o "= which becomes defective ins-
Zuse within :ne year
T date of purchase. i
ATTENTION QUANTITY USERS! '.:uuuuu.e,wmuuw,uu.c
Big Discounts Are Yours . . . Call or Write For QOur 1000 Tube “Private %
Lobel” Speciall Attention Bronding Dept. MGR.
MONEY CHEERFULLY REFUNDED WITHIN FIVE (5) DAYS,
IF NOT COMPLETELY SATISFIED!
TRU-VACE PAYS YOUR POSTAGE
On orders of $5 or more in U.S.A. and Territories. Send approximate
postage on C di and foreign orders. Any order less thon $5
requires 25¢ handling charge. Send 25% on C.O.D.'s, All orders subject
to prior sale.
Complying with Federal regulations, the following statement oppears
in all Tru-Vac advertising: Tubes appearing in this ad may be FAC-
TORY SECONDS or USED tubes ond are clearly marked.

Write Dept. L For FREE LIST Of Other Tube
. ® Types and Products Sold By TRU-VACY
Electric Company

Harrison Avenue Box 107 Harrison, New Jersey Visit Our Huge Testing Dept. In The Heart
HUmboldt 4-9770 . Of Harrison, N. 1's _Elo:lroniu Industry
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FREE
CAREER
BOOKLET

]

[

to guide you

to a

successful future

in
ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet
tells you how you can prepare for a
dynamic career as an Electrical En-
gineer or Engineering Technician in
many exciting, growing fields:
MISSILES - RADAR * RESEARCH
ELECTRICAL POWER * ROCKETRY
AUTOMATION + AVIONICS
SALES « DEVELOPMENT

Get all the facts about job opportu-
nities, length of study, courses
offered, degrees you can earn,
scholarships, part-time work — as
well as pictures of the Milwaukee
School of Engineering's educational
and recreational facilities. No obli-
gation — it’s yours free.

MILWAUKEE SCHOOL OF ENGINEERING

MILWAUKEE SCHOOL OF ENGINEERING ,
Dept. EW-859, 1025 N, Milwauvkee St. [}
Milwavkee, Wisconsin ms.113 3
Please send FREE *‘Your Career' book]et:
I'm interested in [] Electronics [] Radio-TV ’
O Computers O Electrical Engineering 8
[J Mechanical Engineering

(PLEASE PRINT)

Name..._ ——Age.

Address.... ... -

|
|
|
§

City. Zone.
[J I'm eligible for veterans education benefits. :
Discharge date. 2
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"Fish-Finder"

(Continued from page 44)

#2, Manlius, New York for $25.00.
This price includes 4 feet of coax cable.

Electronic Circuitry

The block diagram, Fig. 4, illustrates
the basic operation performed by the
electronic circuits shown in the sche-
matic diagram of Fig. 3.

The three transistors, V., V,, and V,
are the timing circuits whose function
is to produce a negative-going gate, 3
msec. long every Yyth second. This
gate is used to turn on the 200-kec.
oscillator.

V. is the gated oscillator. Capaci-
tors C; and C, along with L, form a
resonant tuned circuit. The resonant
frequency of operation is approxi-
mately 200 ke. Upon removal of the
negative gate, oscillations will cease.
Vi, a buffer circuit, has been placed
between the transducer and the oscil-
lator to prevent loading on the oscil-
lator.

Echoes are picked up by the trans-
ducer, then applied to Vs and V., the
direct-coupled recciver r.f. amplifier.
This second stage is tuned by C... Sig-
nals are then coupled through an emit-
ter-follower V, to the detector.

The diodes CR. and CRs; form a
voltage-doubler circuit where a nega-
tive gate is formed from the r.f. pulse.
This is coupled to V. an emitter-fol-
lower used so as not to load the de-
tector circuit. This pulse is then
amplified and inverted by Vi and dit-
ferentiated (peaked) for application to
Vi and Vi

Vi and Vi act as a switching multi-
vibrator for metering. Because of
diodes CR, and CR:, only the positive
peaks are applied to the circuit. Such
peaks, obtained from the receiver, are
applied through 8, and CR: to the base
of the right-hand transistor, V., to cut
this transistor off. Also peaks obtained
from the transmitter timing multivi-
brator {(point “X") are connected

through 8. and CR, to the base of the
left-hand transistor, V,, to cut this
transistor off. When a p-n-p transistor
is cut off, its collector voltage falls
toward the highly negative voltage
of the supply. When the transistor
is conducting heavily, its collector
voltage becomes less negative (rises in
a positive direction) toward ground
potential.

The positive peak at the beginning
of the transmitted pulse resets the
metering multivibrator by cutting off
Vi and driving V,, into conduction,
The collector voltage of V., thus goes
very negative. At the end of the trans-
mitted pulse, the positive peak from
point “X" cuts off V,, and drives V..
into conduction. The collector voltage
of V.. thus rises in a positive direction
toward ground. This is the beginning
of the positive-going meter-gating
pulse. When an echo comes in, the posi-
tive peak derived from the echo cuts
off V.. and drives V., into conduction.
Now the collector voltage of V., drops
back to its original highly negative
value. This action terminates the posi-
tive-going meter pulse. A positive gate
is, therefore, generated at the collector
of the right-hand transistor whose
length is equal to the time period from
the trailing edge of the transmitted
pulse to the start of the echo pulse.

This positive gate width is utilized
for metering by a microammeter. The
greater the time delay of the echo, the
wider the meter-gating pulse and the
greater the meter deflection. The me-
ter deflection versus gate length was
found to be quite linear so that the
meter scale may be used directly as a
calibration in feet of depth.

It is interesting to note that if 8, is
momentarily opened, C.. is not cut off
but continues to conduct heavily. Un-
der these conditions, the meter can be
adjusted to read full scale (100 pa. or
100 feet). If switch 8. is momen-
tarily opened, V.. remains cut off. Now
the meter can be adjusted to read 0
#a. or O feet.

The complete electronic assembly is
housed in an aluminum case with a

Fig. 4. Over-all block diagram and waveforms illustrating the circuit operation.

200KC. BLOCKING
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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?
Y Wil 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?

Vls 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?

vHow perfectly is my system
equalized?

VYWhat about separation? Is it
adequate?

You'll get on-the-spot-answers to these
and many other questions when you use
this Stereo-Monophonic Test Record.
It's the most complete test record of its
kind—contains the widest range of es-
sential check-points ever incorporated
into one test disc! And, best of all, you
need no expensive test equipment when
you use this record! Just listen and get
the thorough results you want —all
checks can be made by ear!

As a man who is seriously interested in
hi-fi, you can immediately see the ex-

traordinarv 2-way value you get from
this special test record. First, it guides
you in evaluating the quality of repro-
duction your equipment now produces.
Second, it specifies the adjustments
necessary to get the best recorded sound
vou have ever heard! Add up the ad-
vantages! Check the special low price!
This is easily the best value of the year
for everyone who owns a hi-fi system—
either monophonic or stereo!

Special to
our readers
for only...

Special Features of ELECTROMICS WORLD
7" Stereo-Monsphenic Test Recerd

® Four bands far stereo checks only—
plus three bands for checking slereo
or monaphonic eguipmant!

® Made of top-quality virgin vingl for
lamg wear!

® Specially-reinforced center resists
wir!

# Delivered in special polyethylene en-
velope—dust and dirt are sealed out!

o Fully puaranteed!

Don’t miss out—Order your Test Record for just $1 now!

This Stereo-Monophonic Test Record
has been produced as a service for
readers of Electronics World. You can
be sure that it comes as close to perfec-
tion as is humanly possible, because the
editors have poured their accumulated
know-how into this project for a period
of many, many months. You may ob-
tain 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 aveid disappoint-
ment—fill in and mail the coupon, to-
gether with your check ($1 per record)
today!

---------------------___------------------------

ELECTRONICS WORLD = P.O. Box 523, New York 8, N.Y.

Please send me
or check for $

test records at $1 each. My money order
is enclosed. | understand that you

]
1
1
1
1
AT )
FILL IN ! will pay the postage and that each record is fully guaranteed.

AND :
)

MAll : Nome Please pfint
1

ODAY : Address = —
t
: City _ene. Stote
1
4 SORRY—no charges or C.O.U. orders! AVG
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Lnlhoduting

CUSTOMIZED

W\

Con be installed
in dash or under
dash as desired!

plate kit for
YOUR CAR!

CUSTOMIZED

® VIBRATOR-OPERATED with Tone Control

The ATR Customized Koradio is o compact, new, self-
contained oirplane-styled radio for smoll import and
compact American cars. This economical unit is perfect
for oll small cars because it can be easily ond inex-
pensively installed in-dash or under-dash on mast ony
moke or model automobile—and its powerful B-tube
performance provides remarkable freedom from engine,
static, and rood noises. ATR Karadios are built to look
ond fit like original equipment with sleek, modern
styling ond solid, single-unit construction. They offer
many customized features and provide highest quality
fidelity—yet cost for less thon comparobly designed
units. The ATR Customized Kaorodio comes camplete
with specker and ready to install ., . and is the ideal
way to add fun ond value to your smoll import or
Americon automobile!

ATR KARADIO

— ’
w ' . . . is ideal
forsmaollimpart
- ' ] cars or ¢com-
-~ X
poc¢t American
‘ o . w cars! Unit js
completely self-contained —extremely compact!

Con be mounted in-dash or under-dash—wher.
ever space permits! For 6 volt or 12 volt!

SEE YOUR JOBBER OR WRITE FACTORY

o “A” Baltery Eliminators « DC-AC Inveriers o Aulo Radio Vibrators

AmERICAN TeLevision & Rapio Co.
2:(61[(7 Products Simee 1957
SAINT PAUL 1, MINNESOTA, U. 5. A.

110

| piece of plastic over the meter for pro-

tection. On the underside of this unit
is a small plastic sponge saturated
with liquid “Lux.” To put the unit in
operation, it is necessary to dip the
corner of this sponge in water and coat
the face of the transducer. This is to
assure a good contact with the water.
This is necessary since if there is any
air between this face and the water,
sound will be greatly attenuated.

Adjustments

Once the unit has been built and in-
stalled. the adjustments must be made.
The zero switch (8.) is temporarily
opened and the zero-adjust pot (Ra) is
adjusted for exactly zero meter read-
ing. Then the full-scale switch (S;) is
opened and the full-scale adjust pot
{R:) is set for accurate full-scale
reading. These adjustments should be
made with the transducer in the water
otherwise a continuous full-scale read-
ing will be obtained. Next, the unit
should be taken out into deep water
and L., L., and C: should be adjusted
for maximum sensitivity, This may be
done by connecting a scope or v.t.v.m.
beyond the receiver detector (V, emit-
ter or V. collector} and making the
adjustments for maximum pulse am-
plitude as observed on the scope or
maximum v.t.v.m. reading.

The author has built several of these
depth meters for himself and for his
friends and he has found that the per-
formance of the unit is well worth the
time and effort that went into its
design and construction. 30—

Mac's Service Shop

(Continued from page 64)

ange juice for transport to England.
Shrimp boats, yachts, and every other
imaginable craft criss-cross the har-
bor. Flotillas of pelicans ride the waves
beside your boat patiently waiting for
you to toss them an unwanted amber-
jack or sailor’s choice. A tantalizing
odor of scorched orange peeling drifts
across from the citrus plant where the
waste material is being converted into
cattle feed by a heat process. And all
the while against the distant horizon
stand the slim silhouettes of the gan-
tries beside the missile launching
pads.”

“Sounds like vou had a real hall,”
Barney observed enviously. “Didn't you
even think of poor old Mac and me
slaving away back here?”

"I certainly did think of you,” Ma-
tilda replied quickly; *“and 1 wished
‘vou were here,’ especially when my
car radio conked out on the way down.
Do you know we lost two-thirds of a
day and drove literally dozens of miles
out of our way before we got that
radio fixed? And all that was the mat-
ter was a bad if. tube. Most tech-
nicians wouldn’'t look at it when we
said we wanted it repaired immedi-
ately. Finally we located a shop that
advertised ‘Auto Radios Repaired

www americanradiohistorv com

While You Wait,’ and the man there
had it going in fiftecn minutes. He
charged about half again as much as
you would for the same joh, but we
were tickled to pay it for the fast
service.

*“Sylvia and I both noticed we could
have had car trouble taken care of
almost anywhere. Many of the larger
filling stations advertised that a me-
chanic was on duty at all times. But
you could have counted the highway
signs for radio repair we saw on the
fingers of one hand. I think somecone’s
missing a good bet.”

“You're probably right,” Mac agreed.
“Most people on a trip want their
radio working, and they’re willing to
pay for fast service. A ‘tourist’ parts
with five dollars a lot more readily
than the same guy parts with a buck
back home. If a good car radio man
had a location on a main tourist artery,
it would doubtless pay him to spe-
cialize in fast auto radio service and
advertise this fact well for a couple of
hundred miles in all directions. He
could also do quite a business on the
side in portable radio repairs and sup-
plies, too.”

“Yeah,” Barney added, “and if he
were located near a heavy concentra-
tion of motels, like say around Hunts-
ville, Alabama, he could work out a
deal with the motel managers where
they could direct ailing car-radios his
way. Time is important when you’re
on the road. and anything that saves
time is appealing. I know we're always
looking for moteis where we can sleep,
eat, and have the car serviced all at
the same stop. Being able to have a
sick radio fixed while the owner slept
would be an added inducement. Of
course, that means putting on a night-
man; but I'll bet it would he a good
investment. While he wasn’t working
on hot-shot jobs, he could keep busy
doing regular service.”

“I might add,” Matilda chimed in as
she stood up and started folding the
tablecloth, "that several of the shops
we stopped at left a lot to be desired
appearance-wise, Dirty windows and a
dusty, fly-specked window display give
a poor impression of a service shop, no
matter how good the technician is. If
you boys thought I was a nut on the
subject of cleanliness and neatness be-
fore, be warned I'm going to be twice
as cranky from now on. There's noth-
ing like a trip to acquire new ideas and
to let you see your own place as it
really is. While I know for certain this
shop is more inviting than nine out of
ten I saw along the road, there's still
room for improvement.”

“Oh my aching back!” Barney sighed
as he put a finger beneath Matilda’s
chin and tilted her face up to his; “how
can anyone look so soft and charming
and sound so tough! I always thought
electrical shock was the big danger in
this business, but now I know that
housemaid’'s knee and detergent hands
are the real occupational hazards in a
real good service shop—like the one
Tildy runs here.” B0
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AIRBORNE RADAR INDI-
CATOR 1D-93/APG-13

Freguency range 2780 to 2820 Me.
lnnut power reauired: 265 Wnatls
120V at 380 10
converted for
Horizontal.
Intensity. Focus, Slope,
. Receiver Galn. Yards

i 8- BSNTG'I’-

1600 cycles.
80 cyrles.

Vertical,

3 AND
b, o oy s $22,50

FM TRANSMITTER-
RECEIVER

APN-1. 420 to 460 Mc¢ Air-
craft Radio altimeter equib- |
ment. Tubes: 4—055, 3—
12837, 14— 12817, 2—
12116, 1—VR160, Complete with
all tubes and mount. For 27 V DC,
BRAND NEW. . ...........
Original operating manual for nbove. a

BC-929 3-INCH SCOPE

.$8.95

... -%1.00

MN26Y BENDIX DIRECTION FINDER

150-325 Ke: 325-6953 Kc; 3-4.7 Mec, Complcte with
tubres, Motor.
BRAND NEW

BENDIX DIRECTION FINDER

For commercial navigation on boats and planes. 150- I
1500 Ke. continuous. sls 95
MN-24.C Receiver, used, with 12 tubes. . l
MN:206-:C With 12 Tubeg BRAND NF .. .527 50

MN-20-E Rotatable ceasane
MN-52 Azimuth Comrol Box. ss
All necessary accessorles for’ above 1n” stock.

LORAN R-85/APN-9 RECEIVER
& INDICATOR
Used in ships and aircraft.
Determines Position by ra-
dio signals from known
xmitters. Accurate to with-
in 1% of distance. Complete with

tubes and erystal. Exc. used.

value $1200.00. $19.50

Our Priee...........

MOBILE-MARINE
DYNAMOTOR

fnput 12V DC, Output: 625 V
bt @ 225 Ma, for press-to-
talk intermittent operation.

Shpg. wt. 14 (ba. 36'45

OUR LOW PRICE. ..

[=] H R DYNAMOTOR UES: En 1] RAND
Typ input Quiput Used NEW
DA-19-A 28V 11A 400V .400A $4,99 $6.75
DM-28 28V 224V .07A  2.T75 4.75
DM-324 FEW 1. 14  FHOW .05A 245 4.45
DM-Z3A 23V EA E75V .1GA
23V 7A 540V .25A 1.95 3.75
DM-Td0 13V ZA& FI0W _0E0A 4.15 5.3
AR IEW DA 276 5.4%
DM-G4A 17V E.1A  I75V .150A 7.95
PFE-TEIC 26V 204 1000V .350A 7.85 10,50
FE-ER IOV I IEA 50V .050A 2.7% 4.95

———

DYNAMIC BOOM MIKE H 33/AIC. LOW tmpedance. With

\r,nounl ng for A REA;.
LTE At 2y -

'y pa L0~ 1
handie, cord and mux—nR.\ND NI'ZW o
DYNAMIC HAND elephonlcs P,
Presu-to-ulk nwlbch on mike BRAN‘D NEW. eoes 5498

Hi-Fi DYNAMIC HEADSET with Cushions [
Freq. Range: 40-14000 CPS. No nmoruon 85T
BRAND NEW ... ....coucvcoronensnnn o '

1 MICROPHONES Excslient BRANG |
Modsl Description Used NEW

] T-17 ...Carbon Hand Mike. ...$4.75...$6. 95 1
T-30 ...Carbon Throat Mike... .34...

I T-45 ...Army and Navy Lip Mike.
T-24 ...Carbon Mike,

9 . ..Hendset ...

. Navy Twpw

H!ADPHONES

Excollont BRAND
EW

| Modsi Dascription 1
HS.23 | High Impedance......$2. 19. o .54.85
HS5-33 . Low Impedance...... 2.69... 4.6% l
HS.30 . .Low Imp. (featherwt.). 1.15.., 1.89

I H-16/U M h Imp (2 units) . 3.75. 7.9% I
TELEPHONICS—@00 ohm Low Impedmce

I HEADSETS, BRAND NEW, PER PAIR $3.28 I

l ?o -307A Cords, with PL56 plug and JK26 a
ack ... tarerrases 99
Earphone Cu-hlon- lor ;bovhpuir - 1]

~ REMOTE CONTROL RM-52
Direct remote control for radio equipment.
Uses 4 flashlight batts. Provides bias for
Microphune and sidetone to hendset, Hi or
Lo imp., Mike and Phone jacks. Mukes good

phone patch unit.
BRAND NEW. . .............. 2'49
o e e e
MIDGET FAN MOTOR
Jd%" square x 27 long. l/n" lhnll extends
%4”. 10.000 RPM. 24V sz ‘9
b Input. Complete with I'Il\- ceens

WILLARD 4-YOLT MIDGET
STORAGE BATTERY

8 Amp. Hour. BRAND NEW. 3%,z
1-18/167 x 23", Uses Standard Elec-
trolyite Onl[ $2.69

i _l— 1", 2 N
u 2 VOI.T BATT RY "PACKAGE"

1—2\; Amp. Hr. Willard smn:e“ 0
1mav. T n':-&:':i'éyncnr&nmi- Plugin’ Vi

—Q Battie Electrolyte (for 2 celis). . 1.48
ALL BRAND NEWI r

& Combination Price
TG-34 Code Ee¥er. Like MHew §16.88

For any oquipment
SCHEMATIC DIAGRAMS ;" unia”puee eacn. 656
SEND FOR FREE CATALOG, many mors wonderful Sur-
plus Buys!

August, 1959

Low cost  station monitor and/or
scope. Hasx Ilorlz..

intenaity control

Fed.
pPlete with tu

used .....- .

SCR-522 2-METER RiG!

VHF Transmitter-receiver, 100-156 Me.

Terrln\;‘ l:tx‘;;l“' Xtal-controlled. Amplitude modulated
volce. They're going fast! Excellent condition.

SCR-522 TVranamitter-Receiver, compiete with all 18
tubes, top rack and metal case 3
COMBINATION. .. - ) Special ]
i $19.50
$22.2%

BC-312 RADIO RECEIVER

FOR VEHICLES

6 Bands 1500 KC to 18 Mc. continuous tuning.
Phone and CW, internal dynamotor. Swell ham
mobile receiver very clean, diagram included.
Complete with Tubes and 14
Dynamotor. Exc, Used . B u

BC.312 AC Model, mth 110 V AC Power Sup-
ply RAZ0 .... . .$59.50
AN/ARC.1 Airborne radmnﬁone ground to plane
Revr-Xmitter. 10-channel xtal controlled. ensily
converted to 20 or 50 channel. VHF 100 to
166 Mc AM. Complete with tuhes. mtg rack,
dynamotor. OUR LOW PRICE $19 50
EXC ovuvoe e
AN/APR 4 RECEIVER only R (n 4(!00 Me in
5 tuning unit ranges. lligh precision lahoratory
instrument used to monitor or indicate Ire-
quency of any siknals within its range. Includes
wide and narrow band [F strip selected from
panel, Outputs provided for attachments to
pulse analyzer, panadapter, ete. $69 50
Input 116 V 60 cy. LIKE NEW
Tunlng Units: TU16, TU17, TU18.each $39.50
9 ...,  S8ch $89.50
AN/ARN-SA AIRCRAFT RECEIVER. 11 tube
superhet, 8-crystal control UHF for static-free
reception. 6
Exc. used with tubes........,.. ]
BRAND NEW . ......c... 00 0.-...519.95

ASB-5 ‘SCOPE INDICATOR

BRAND NEW, includ-
ing all tubes, lozether
with 5BP1 "Scope
Tube. Originally used
in_Navy Alrcraft
RADAR equipment.
Easily converted for
AC operation.

VALUE $250.00!

oorso" $15.95

LORAN APN-4

FINE QUAL

I NAVIGATIONAL EOUIPMENT
#rapbic poaitlon of your
Delerml?:diecx‘l‘:: ::: reeeh":er complete with lll l.\.lbel
d atal.

::DICEATOR 10-68/APN-4, and RECEIVER 342 50
R-9B/APN-4, complete with tubes. EXC. us
Receiver-lndicator as sbove, BRAND NT-‘W sss 50

Complete KIt_ of Accessorles for ve: Ti-205 In
verter, Set of Plugs, Visor for lndlumr. s4
Oneration Manual. ALL BRAND NEW

LORAN APN/4
OSCILLOSCOPE
i v T St
Complately Assembled

LIKE NEW! Supplied with
57 Scope. type
SCPI only .... . 0
Brand New

B8C-603 FM Recelver, 20-28 MC, complete with
tubes ....... feeen 16.50
AC POWER SUPPLY FOR BC603, 683
Interchangenble. replaces dynamntor. llas On-Off
Switch. NO RECVR. CHANGE NEEDED. Provides
220VDC @ 80 Ma. 24VAC @ 2 Amps. $8 ‘5

C?mplete kit, with enay instructions "

Wire: .%$10.49
(‘nmnlete 240 nnge "Technical Manual BC-603.
604 ... . . .82,

e ey
Please include 259, Depo with order—Balance C,0.D.
50¢ Handling Charges on nII orders under $5.00. Al
shipments F.0.B. Our Warehouse, N.Y.C. All Merchan-
dise subject to Prior Sale and Price Change.

& Radio Supply Co.
Telephone: CO 7-4505
51 Vesey $4., New York 7, N. ¥,
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AN/ART-13 100-WATT XMTR

1" CHANNEI.S
200-1500 Ke
2 to 18.1 Mc

Famous Collins Autotune Aircraft Transmitter,
AM, CW, MCW. Quick change to any of ten Pre-
set channels or mapusal tuning. Speech nmnllﬂer/
clipper uses carbon or magmnetic mike. Highly
stable. highly accurate VFO. Built in Xtal con-
trolled calibrator. PPB8118 modulate 813 in final
u:l to 9]0%. n:lmul '(')B." A Rea ns'gg'r" Ham buy
at our low price rig. cost N
Exc. Used. T $48 50
0-16 Low Frea. Osc. Coil for ART-13, ... 7.95
24V Dynamotor for ART-13........... 11.9%

ARB Receiver 4 band 195-9050 Kc. with ail s«", 95
Tubes, LIKe NeW. .. .u.. oo easagaransns
rand’ New. with Tubes and Dynamofor.’ ... .. $34.50

234-258 MC RECEIVER
AN/ARR-2

BRAND NEW 11l-tube UHF

Tunable Receiver with sche-

matic, Only a few at this low

price!

Complete with tubes SSISS g
L —
M O

SCR-274 COMMAND EQUIPMENT |

ALL COMPLETE WITH TUBES
Type Description

BC-453 Receiver 190-3550 KC
BC-434 Receiver 3.8 Mc..
BC-455 Receiver 6-8 Mc.
BC-350 3-Recelver Control Box.....

110 Volt AC Power Supply Kit, for all 274-N
and ARC-5 Receivers. Lomp]e(e s', 95
with metal case, instructions. ...

Factory wired, tested, ready to

operate . ...... Sonnco0nGonnan ..%$11.50

SPLINED TUNING KNOB for 274.N and ARC-5
RECEIVERS. Fits BC-433, BC-454 and g
OhErs, ONIY . ssvvsrnnrnnssossssnnsss B0

BC-457 TRANSMITTER—4-5.3 Mc. complete s] 85
with all tubes and crystal. BRAND NEW. .

BC-458 TRANSMITTER-5.3 7 Mc. Complete with
l|| l.ube- and crystal,

NEW .. .. ...........-.
Ic ‘59 TIRNSMITTIR—‘I 9.1 Me. eompleh wlth all
lubu lnd cryl 2 ]5
L]

AIC-SIT~19 TRANSMITTER—3 to 4 Mc. BRAND

NBW complete with tubes & s ss
. . .aeae .

455 Mndull‘m ED 3.43 NEW 5.9

BC-451 Tranamitter Controf Box.. 1.28 NEW 1.49

POWER SUPPLY KIT. for All Command Transmitters.
Provides sll needed voltages. 9 50
A quality kit. only. . . .

BC-906 FREQ. METER—SPECIAL
Cavity type, 145 to 235 Me.
BRAND NEW, comblete with
antenna. Manual included.

OUR LOW sglaa

PRICE............
STANDARD TUBES

Removed From Brang New Govt Equipment
P | B8AIS 45

8XS ... .35 | 807 95
GES . .3
BACT
6ls .
:z)u .. .35 S6BAG .. .33
2AXS ASE

12 6J4 ... .59 | GASG .. .55 6. o 29
MINIMUM TU'E ORDER: 6 TUBES (8 of a number or &
assorted).

BC-620 FM TRANSCEIVER, 20-28 Mc, $|2 95

RAND NEW. Complete with tubes. . . . . L
BC-659 TRANSMITTER & RECEIVER

27 to 38.9 Mc F.M. Two preselected channels crystal
controlled. 5 to 10 watts. Complete with

speaker, tubes. Exc. Used. ...........
B8CE59 Vibrator Power Supply, exc. used 2000 Op-is

ARC-5/R28 RECEIVER

2.meter Superhet. 100 to 138 Mc in
4 crystal channels, Complete s24 45
with 10 Tubes, BRAND NEW

110V AC Power Sup. Kit for above $9.78

ARC-5/T-23 TRANSMITTER
. Includes 2—833A, 2—1625
PO en e RAND MEW. . arene s $21.50
SPECIAL Limited quantity uzc-.'./-ms xeaitters,
OFFER| Excellent Used. less tubes. . .. .$5.98
MD.7 MODULATOR for T-23, eompma with 39 95
4 tubes. LIKE NEW. - .. ....

ARC-5 MARINE R!(!IVEI-TRANSMIW[R

NS S L2 1.2 | 516,95 |

itter 2.1-3

N B ST S 7] | $12.85 $12.45 612,45 |

MODULATOR for above. New with tubes. es. ... .55.95
1

\
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the sound, wpay
to letten sleneo

NEW STERED RECEIVER

NO ONE BUT BOGEN, builder of over
one million high-fidelity and
sound-distribution components,
could have engineered the new
SRB 20 stereo receiver. A superb
all-in-one instrument, it's a
highly sensitive FM-AM stereo
tuner, a versatile audio control
center, a magnificent 20 watt (10
per channel) stereo amplifier,
and it's only $199.50 —a price
you'd expect to pay for a com-
parable tuner alone!

YEARS AHEAD. Bogen’s engineer-
ing staff (largest of any sound-
equipment maker) has designed
the SRB 20 to be years ahead in
performance as well as price.
Here is all the flexibility...all the
distortion-free tone quality...all
the power you need for perfect
stereo pleasure. Reflecting over
25 years of experience gained in
building specialized sound sys-
tems for schools, theatres, indus-
trial plants and offices, in addi-
tion to high fidelity components,
the SRB 20 provides the faithful
sound reproduction listeners
have learned to expect from
Bogen. Enjoy the beautifully
styled SRB 20 yourself or install
it for your customers—either way
you get the best buy in hi-fi today!

BOGEN SRB 20 STEREO RECEIVER

CONTROLS: Selector. FM Tuning, AM
Tuning. Separate Bass and Treble

for each channel (lock for simul-
taneous control of both). Volume for
each channel (correct imbalance,
then lock for simultanecus control).
On-Off Power. FM On-Off and AFC
out. AM On-Off and Multiplex.

[ =5 ~-MAIL COUPON NOW!-==--
] BOGEN-PRESTO C0.,, PARAMUS, N. J. EW-8y [}
1 A Division of the Siegler Corporation

Please gend me illustrated booklet,
“Understanding High Fidelity.” 64
page explanation of hi-fi and stereo.
Enclosed is 25¢.

Name and title

Address

City Zone

12

State —

Po=etm e -

L P A

- -

'I'HIS month 1 want to expand further a
subject which I wrote about some time
aro. You may recall that I gave a disserta-
tion on record criticism, in which 1 pointed
out that there were many factors entering
into the production of a recording which are
not as much under the control of the record-
ing company as one might think. I pointed
out that, especially in this stereophonic era,
there are certain compromises which must be
made in the production of a record, which
will affect its balance, level, dynamics, and
many other things. I suppose there are not
many people, including record critics, who
rcalize just how “compromising” the record
business can be. I do not say this, nor mean
to infer, that 1 was cognizant of these com-
promises. Nor do I wish to imply that I
have any special “license’” to carp at my
fellow critics. However, as has been said
many times, nothing teaches like experience
and having been recently involved in the
production of some stereophonic recordings,
I think 1 can say with a certain degree of
knowledge, that far too many critics today
are passing judgment on records and making
statements which are almost totally irrespon-
sible.

In view of this production experience of
mine, I have come to the conclusion that if
a critic is to be truly informative about a
recording, it is almost mandatory that he
spend some time, even if it is only a few
days, with a professional recording com-
pany, preferably under the guidance of the
Director of Artists and Repertoire. Only in
this way will the critic begin to appreciate
the incredible complexity that is part of
making a recording.

In almost every department of the record
company involved with disc production, he
will learn the many reasons why a recording
is issued in a given way. He will begin to
appreciate the tyranny of time which, like
an ominous shadow, hovers over a great deal
of record production. The critic will be
told that on a stereophonic disc he may not
exceed 25 minutes of music on a 12" side,
because even with the most advanced of
today’s stereo cutterheads, to go beyond this
point imposes the penalty of reduced vol-
ume levels andfor dynamic range. He will
learn that in today’s highly competitive rec-
ord market, no responsible company would
risk issuing a stereo disc which is appreciably
reduced in level and dynamics.

By this time our critic friend may have
come to the sad realization that, unfortu-
nately, composers didn't write music to fit
the confines of a 25-minute time segment
on a 12-inch vinylite disc. He will share the
dilemma of the A&R. director when he is
faced by a piece of music which happens to
be 53 minutes long. He, too, can wrestle
with the problem of how to get this much
music on a disc which can accept only 50
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By
BERT WHYTE

CERTIFIED
RECORD REVUE

minutes of music while maintaining the high-
est quality. The problem may be further
compounded by the fact that this picce of
music is in four movements, the first two
movements of which happen to be 29 min-
utes long and the last two 24 minutes. Now
it is obvious that the 24-minute segment will
fit into the arbitrary 25-minutes-per-side.
It's just as obvious that the 29-minute seg-
ment will not fit. Now, if he tries to subtract
5 minutes from the 29-minute segment, thus
making it fit the first side of the disc, he
then winds up with five minutes of music
which he must add to the second side, which
once again becomes an impossible 29 min-
utes. Thus the trouble begins and gives rise
to the conditions with which an uninformed
critic can find many faults. This critic rages
at the A&R. man and the company for
what he considers “‘unnecessarily” breaking
inte a movement.

Now our poor A&R. man hasn't solved
his problem vet. He's faced with the fact
that both the company and the conductor
want to issue this particular 53-minute
piece of music. Where does he go from here?
Two-disc sets are commercially unpopular
and, in any case, then the piece would be
too short and it would become necessary to
record some other piece in order to fill a
two-disc album. Well, the company balks
at this and so the A&R. man and the con-
ductor consult scores, manuscripts, and mu-
sicological texts, hoping they will find some
reasonably valid excuse or precedent for
making a small cut in the score, probably
by ecliminating some repeats and thus saving
the day.

Leci us consider another case where a piece
of music is 2615 minutes long. This is a real
temptation in that it almost fits and so for
the sake of the recording, the quality bars are
let down in regards to level and dynamics
but the 261, minutes goes on the one side.
However, if company policy is such that
they refuse to compromise quality, then there
may be more learned conferences between
A&R. and conductor and this time they are
looking for excuses or precedents or inter-
pretations of tempo markings, which will
enable them to reduce the time of the work
by that precious 1!2 minutes and therefore
solve the problem.

I could give many other examples of this
heartbreaking time situation, but suffice to
say the end result of all of these problems
may be success in fitting the music to the
disc but at the risk of incurring critical
wrath. For all the critic knows is that a
“cut’ was made in the andante, the tempo in
the large is much too fast, jt was stupid of
the company to cut into the second move-
ment where they did and begin on the other
side, don’t these fool companies know that
the second and third movements of the Schu-
mann Piano Concerto are played together
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without a hreak. etc, etc. So vou can sec
from the foregoing, that there arc many,
many problems in record production of
which most critics are blisstully unaware,
but which, if they are to give iplclligem and
fair critiques must be taken Into account.
Thus it behooves the honest critic to ac-
quire knowledge along these lines. so that
when he gives his teview of a disc, he will
anderstand these things and not arbitrarily
make vicious and damaging statements about
any given company and the products they
produce when such attacks are totally un-
warranted.

BRAHMS

CONCERTO FOR VIOLIN AND OR-

CIHESTRA
Jascha lleifetz, violinist with Chicago
Symphony Orchestra conducted by Fritz
Reiner. Vietor Stereo L.S.C. 1903, I'rice
£5.95.

This recording originally appeared in the
stereo format on tape and was very warmly
received by most critics. Certainly in the
brilliant and sweeping interpretation afforded
the work by Heifetz and the sympathetic
accompaniment of Reiner, this is one oi the
most satisfactorv and memorable recordings
of this wonderful Concerto. Now. transferred
to sterco dise, it should gain many more new
admirers, both for the splendid performance
as well as for the excellent stereo sound
qualities.

This was originally a two-track recording
and, although there is some ‘*‘hole-in-the-
middle” apparent. it is remarkably well done
with excellent «irectionality, good balance
between the soloist and orchestra. and with
the superb Orchestra Hall acoustics there is
a nine pervasive sense of depth that adds
considerably to the over-all realism. The disc
stands comparison very well with the tape.
except in the matter of dynamics where the
nod goes to the tape.

BELETHOV EN
SYMPIHONY #1
SYMPIIONY #38

Philharmonia QOrchestra

Ouo Klemperer. Angel

Price $3.93.

In the space of relatively few vears, Otto
Klemperer has built up a formidable repu-
tation as a Beethoven specialist. Especially
is this true in kngland where he is treated
with a reverence once accorded Toscanini.
There are more than a few people who feel
that this adulation is nothing but a pose
and that his interpretations are so highly
regarded simply because it is “fashionable”
or “the thing to do.”” It is unfortunate that
any artist must work under such a hanclicap,
even thongh therc mav be a certain validity
in these attitudes. Despite this. Klemperer
has managed to consolidate his position with
the musical cognoscenti, hecause he has given
Beethoven performances which are unques-
tionably masterful. One thinks immediately
of his magnificent “Eroica” and the “Sev-
enth Svmphony.”

I bhave prefaced this review with these
remarks anent the Klemperer reputation, be-
cause this recording is, in many wayvs, a re-
flection of current attitudes—which is to say
that in boih the “First” and the “Eighth”
svmphonies, Klemperer stavs strictly within
the hounds of the scores and there is cer-
tainly no evidence of conductorial “inter-
pretation.”

Each note is as the score demands, the
ler'npi are correct and these would seem
prime examples of Beethoven exactitude.
This may have a great appeal for many peo-
ple, especially musicologists, but as far as
I am concerned, Klemperer falls short of the
mark in this recording. Of all the Beethoven
symphonies the “First” and the “Eighth” are
the mosth lightly scored and have a certain |
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conducted by
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CONCERT
MODEL
?r TWO FULL SIZE PIPE-ORGAN MANUALS,
122 KEYS

7r OCCUPIES 3’5" x 4:7~ FLOOR SPACE

¢ 26 STOPS AND COUPLERS

vr 32 BASS PEDALS

¥z ASSEMBLED CONSOLE

¢t CONFORMS TO AMERICAN GUILD OF
QRGANISTS SPECIFICATIONS FOR PIPE

ORGANS
¥t COMPLETE STEP-BY-STEP INSTRUCTIONS

SCHOBER KITS ALL OVER THE WORLD

NOW 2 ASSEMBLE-T-YOURSELF
Seloober ELECTRONIC ORGANS

Now you can afford an electronic organ. Whether you choose
the full Concert model or the smaller Consolette, you have an organ
equal 10 any made by the foremost manufacturers. In addition, you save

over ¥ the cost because you assemble it yourself...and you enjoy the
thrill of achievement. Too, you purchase each kit only when you are ready for it.

2 different MODELS
2 different SIZES
2 different PRICES
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T
22 STOPS — ABOVE-KEYBOARD TABS
1
7

¢r COMPLETE STEP-BY-STEP INSTRUCTIONS

10" LP RECORD DEMONSTRATING BOTH MODELS
AVAILABLE FOR $2, REFUNDABLE UPON PURCHASE

FREE NEW 1959 EDITION OF 16 PAGE ILLUSTRATED BOOKLET ON REQUEST
Write Now — See What Fine Instruments You Get At Such Great Sovings
The SCHOBER ORGAN Corporation + 2248-a BROADWAY * NEW YORK 24, N. Y.

NO SPECIAL SKILLS

77 Designed by Richerd H. Dorf.
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BC603 FM RECEIVER
20-27 mc, Equipped with 10 push
buttons for selecting channels. Cont.
variable tuning over the entire ronge.
Unit complete with tubes, built.in loud
speaker, squelch circuit, head phone
jacks, schemotic diagrom on bottom of
case. Approx. weight 34 lbs. $14.9 5

-“i:r
%
E
1 ’ 12- or 24-voit D.C, Dynamotor

each $3.958

Crystals (set of BO) for BCA04 transmitter, 20 to 27.9 mc

P riCe..., bire B ooy g T« YWY - Sy v $5.00 per set
Manuol with schematic for BC603 /BC604.
Pricep gt it A e B s b $1.00 eoch

PE120 POWER SUPPLY
4, 12 or 24-volt (specify voltage).
Used with BC659 and 620........... . $6.95 each

TEST SCOPE—SYNCHROSCOPE—
PULSE ANALYZER

ID-59 /APA-11. Late production.
Modulor subassembly construc-
tion. Video amplifier is flat to 4
mc. 3BP1 presentation. Test-scope
sowtocth 25-20,000 c¢y. Hos all
normal test-scope contrals. As
synchrascope and pulse anclyzer,
Qccepts pasitive or negative puls-
es. Video deloy circuit permits leading edge of pulse
to be scen. Calibrated-dial horizontal shift meosures
pulse durations fram 0.5 to 100 micraseconds. Sine-
wave-ascillator celibrator measures recurrence rotes
from 200 to 6000 pps accurate within 0.4%. Built-in
power supply requires 115v, 400 ¢y, 196 wotts. Ex-
ternol 60 cy power supply may be mode to furnish plus
350 and —1300 vdc and 6.3 vac, In excellent condi-
tion, with oll 19 tubes, schematic with parts volues,
parts-location pictures, operating instructions, theary ex-
planation, and maintenance charts, Shipping weight 60
Ibs. Used, goad. Price each $19.50

NO C,0.D.'s. REMIT FULL AMOUNT WITH ORDER. ALL
PRICES F.O.B. PASADENA.

C & H SALES CO

2176 E. Colorado St. - Pasadena 8, Calif.
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DON'T

A happier
solution is

EMC TEST
EQUIPMENT

+ -« finest
precision
instruments

at the lowest
possible prices!

Model 102 volometer

Features 3 3%, 2% accurate—800 micepamperes
D'arsonval-type plastic front meter with 3 AC current
ranges. and the same rero adjustment for both
tesistance ranges. Specifications AC Vollage—
5 Ranges: D to 12-120-600-1200-3000 volts. OC Voit.
age--3 Ranges. D 10 6-60-300-600-3000 volts. AC Cur-
rent—3 Ranges: 0 to 30-150600 ma. OC Curient—4
Ranges: 0 to 6:30-130 ma. 0 10 1.2 amps. Two Resist-
ance Ranges: 0 to 1000 chms, 0 to | megohms. Madel
102.‘W;.nlb 501 Size. 3% xBY x2,$14.90;
12,

Kit,

T
Model 204 Tube-Battery.Ohm =
Capacity Tester
Emission tube tester. Completely
1lexible switching atrangement,
Checks batteries under rated load
on "reject-good” scale. Checks con-
denser |eakage 10 1 meg. Checks
fesistance up 10 4 megs. Checks
capacity from 01 to 1 mfd. Medel
204P, illuStrated. $55.80. Medel
aMs.o Cathode ray tube adaptor,

Model 700 RF-AF Crystal
Marker TV Bar-Generator
Complele coverage from 18 cycles to 108
" megacycles on fundamentals. Bar generator
for TV adjustment with a variable number
of bars available for horszontal or vertical
alignment. Square wave generator 1o 20
Kilocycles. wien Bridge AF oscillalor with
| $ine wave output from 18 cycles to
Milacycles. Crystal marker and amphtude
control. Indwidually tuned coils Constant
= RF output impedance. Stepped AF atteny-
" ator. Vanable percentage of modulation.
Mode -— $55.90

Model 205 Yube Tester
Uses standard emission test, Tests
all tubes including Noval and sub-
miniatures. Completely flexible
switching arrangement. Checks for
shoris. eakages and opens.

Mode! 205P, Hand rubbed oak car-
rying case, $41.50 ustrated): Kit,
$36.20. Model CRA, Cathooe ray
tube adaptor, $4.50.

Model 104 Volometer

Features a 432", 50 microampere meter, with 3
AC current ranges and 3 resistance ranges to 20
megohms. Sgecifications - .. BC Voln&; 5 ranges
(20,000 ohms per vort). 0 to 5-50-300-600.3
volls. AC Voltage: 5 ranges (1,000 ohms. per volt).
0 to 6-60-160-600-3 volts, OC Current — 3
Ranges. 0 to §.60.600 ma. AC Current—3 Ranges:
010 30-300 ma. 0 to 3 amps. 3 Resistance Ranges.
0 to 20K, 0 to 200K, 0 to 20 megs. 5 OB Ranges:
=410 457 0B. Model 104, with carcying Strap.
Wt 2 Ibs. 50z Seze. 5Y4° x 6% " x 2% , $26.95;
Kit, $19.95.-Madel HVT, 30.000 voit probe for
Mode( 104, $7.95.
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| charming delicacy that cannot abide heavy-
handedness. Note-perfect Klemperer may be,
but in these straightforward readings there
seems to be a singular lack of humor and a
lack of feeling for the essentially buoyant
nature of the works. It might appear that
Klemperer, while admirably suited for the
heavier, more dramatic type of Becthoven, is
just a shade too inflexible with this type of
material.

As regards the recording, it is a fairly well
balanced job, with nice clean strings and es-
pecially pure-toned woodwinds, All is en-
robed in broad spacious acoustics, which
while lending a pleasing roundness to the
sound, is also the type of sound that can
least stand a heavy-handed performance. I
have not heard this recording in the stereo
format. but have an idea that when I do,
there will be a gain in instrumental clarity
and definition that will help to “lizhten” the
over-all impression of the sound. For those
for whom Klemperer can do no wrong, I can
guarantee a very smooth recording in the
typical Angel manner.

MOZART

PIANO CONCERTOS #11, #20
Rudolf Serkin, pianist with Marlborough
Festival Orchestra conducted by Alexan-
der Schneider. Columbia Stereo MS
6049. Price $5.95.

As might be cxpected in this stereo age,
those artists who arc famous for certain in-

terpretations are busily engaged in recording
[ them anew for stereo discs. Such is the case
| with Rudolf Serkin and these two Mozart
lPiano Concertos. In their monaural format,
these have been among the most widely ac-
claimed of Serkin's entire recorded output—
and rightly so, for they are miracles of
transcendently beautiful piano playing. These
are performances which have all the elan and
grace and delicacy of approach too often
missing in the readings of other less discern-
ing artists.

Although #11 and #20 are opposed in
temperament, both still demand the disci-
pline of playing in which heavy-handedness
has no place. One could dweil at length on
Serkin’s techniques, but more important is
his very positive expression which, above all,
conveys the real warmth and depth of his
performances. I have no knowledze of the
Marlborough Festival Orchestra, there being
so many festivals these days that one is hard
put to keep up with them. Suffice to say, it
is a reasonably competent and musicianly
group which plays well under the baton of
Alexander Schneider. The ubiquitous Schnei-
der seems to crop up at festivals everywhere
and, as usual, displays his excellent talents
for conducting and, in particular, his ability
as an accompanist.

The recorded sound here is, in general,
excellent except for a certain hardness of
tone which occasionally marred the piano
sound and a slight “wiriness” in the string

sections. Stereo effects were well-maintained,
with good directionality and with the piano
well centered and remaining in that position
throughout the recording. For Mozart lov-
ers, this is a “must.”

MUSSORGSKY
PICTURES AT AN EXHIBITION
RAVEL
ALBORADA DEL GRACIOSO
PAVANE POUR UNE INFANTE
DEFUNTE
Philippe Entremet, pianist.
| Mono ML 5366. Price $4.98.
More piano, this time by up and coming
Philippe Entremet, who certainly qualifies
as one of the most promising of the younger
echelon of pianists, He could scarcely have
chosen a better display case for his talents
than the fiendishly difficult “Pictures at an
Exhibition.” Although many are more fa-

Columbia
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miliar with this work in its orchestral tran-
scriptions, it was, of course, originally scored
for piane and for many years has been one
of the most exacting and demanding works
for solo piano. Entremet shows very clearly
a firm grasp of what is expected pianistically,
in this score. He has a most facile technique,
coupled with a keen insight into the com-
plexities of the score. His phrasing is par-
ticularly expressive and his dynamic shad-
ings have very wide compass. He has given
us an over-all performance which can stand
on its own feet with the performances of
many more mature artists.

In the Ravel pieces he is, of course, buck-
ing the formidable talents of such men as
Casadesus and Gieseking. It is to his credit
that he compares most favorably, although
still lacking the finesse and warmth which
are so typical of the playing of these more
mature artists.

The piano is miked fairly close-up and
gives us plenty of detail without exaggerat-
ing some of the mechanical sounds which are
often produced in this type of recording.
By clothing it in rather broad acoustics, we
have a very good piano sound which is
round and warm cnough for the more lyrical
sections and yet docs not obscure details in
the sections where this is of paramount im-
portance, On the basis of this recording, one
must pay close attention to the Entremet
carecr, for he has the almost certain promise
of developing into a major artist.

DVORAK

CONCERTO FOR VIOLIN AND OR-

CHESTRA
GLAZOUNOV

CONCERTO FOR VIOLIN AND OR-

CHESTRA
Nathan Milstein, violinist with Pitts-
burgh Symphony Orchestra conducted
by William Steinberg. Capitol Stereo
SP 8382. I’rice $5.95.

As with other companies, Capitol is be-
ginning to transfer many of its stereo tapes
to stereo discs. This particular recording
enjoyed great success in the tape format and
there is no reason to believe it will fare anyv
differently as a disc. The success of this
record can be attributed to the wonderfully
expressive performances of Milstein and the
fine rapport which exists between himself
and Steinberg.

In matters of sound, this was one of the
best examples extant of the violin concerto
in stereo, with all the attributes of direction-
ality, positioning, and depth in full abun-
dance. The over-all sound is exceptionally
clean and undisterted and Milstein’s violin
is reproduced with great exactitude, but not
at the expense of a very full, richly resonant
tone. The two pieces are most certainly a
part of the classical repertoire for violin
and yet one hears them rarely and most
people are more familiar with such staples
as the concertos of Brahms, Tchaikovsky,
Mendelssohn, etc. It is suggested that lovers
of the violin concerto, whose appetites are
somewhat jaded by too much of the above-
mentioned, will find both these works quite
lyrical and most interesting in their own
right.

ROSSINI-RESPICH]

LA BOUTIQUE FANTASQUE
IBERT

DIVERTISSEMENT
Boston I’ops Orchestra conducted by
Arthur Fiedler. Victor Stereo L.S.C.
2084. Price $5.95.

This is still another transfer from sterco
tape to stereo disc, and I suppose this sort
of thing will be going on for some time. It
probably makes for a certain amount of re-
dundancy and risk of repetition, but since
there are so many more people equipped for

ELECTRONICS WORLD
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TARZIAN Offers 48-Hour,
Direct Factory Service
on Tuner Repairs

That's right. Net, $7.50 per unit and $15
for UV combinations, including ALL
replacement parts. 90-day warranty
against defective workmanship and
parts failure. Tuners repaired on ap-
proved, open accounts. Replacements
offered at these prices® on tuners not
repairable:

VHF 12 position tuner . . $22.00

VHF 13 or 16 position

funer. . . . . .. ... 23.00
VHFJUHF combination . 25.00
UHF only . ... .. 1550

*Subject to change

Tarzian-made tuners are easily

identified by this stamping on the

unit. When inquiring about re-
placements for other than Tarzian-made
tuners, always give tube complement
...shaft length ... filament voltage ...
series or shunt heater . .. |F frequency
and chassis identification. Use this
address for fast, 48-hour service:

SARKES TARZIAN, Inc.

Aft.: Service Mgr., Tuner Division
East Hillside Drive
. Bloomington, Indiana
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stereo disc. who were not herctofore in the
sterco market, it would be doing them a dis-
service not to report on these recordings.

With the frothy almost insubstantial reper-
toire on this record, Fiedler is at his fabulous
best. His reading of the *Boutique Fan-
tasque” respects the balletic nature of the
work and captures the essential charm and
grace of the score. The Ibert picce is a won-
derful tongue-in-the-cheek parody on a num-
ber of other musical works and throughout
there are musical quotes from these scores
which are, to say the least, hilariously funny.
The treatment that Ibert gives the “Wed-
ding March” is almost rude, but will be ap-
preciated by anyone with a good sense of
humor.

I have been meaning to get around to tell-
ing you about what I consider one of the
very best values in records today. This is
the new Richmond label, which is a sub-
sidiary label of London Records. London,
one of the most active companics in the
stereo field, is busily engaged in a vast project
of re-recording all of its releases which have
enjoyed any considerable degree of commer-
cial success.

As is well known in hi-fi circles, London
has always had a deservedly high reputation
for the superb sound qualities of its discs.
As a result, even though these are monaural
recordings and some of them made as far
back as 1950-51, the sound, in most cases,
is equal or close to today’s standards. There
has been a great spate of these Richmond
releases and I am afraid that it would take
up too much space to cover even a small
fraction of them., However, there are some
really outstanding issues which I am most
happy to recommend to those people who
have as yet to embrace stereo and who are
looking for one of the best buys in record-
ings. First and foremest must be the world
famous recording of Stravinsky’s “Petrouch-
ka" as performed by Ernest Ansermet and
I'Orchestre de la Suisse Romande on Rick-
mond B19015. This was a recording which,
in its day, was considered a milestone in
high-fidelity recording techniques, This judg-

ment is still valid, for on the hi-fi systems

of those days, this recording produced such
magnificent orchestral sonorities that it left
most enthusiasts gasping. It might be said
that with this recording the term ‘“high-
fiddelity presence” was borm. I have long
cherished my old London version of this disc
and can report that the Richmond version
is, if anything, better than the original !
Among other outstanding Richmond issues,
notable both for quality of sound and splen-
dor of performance are the following discs
which are highly recommended as worthy of
vour attention: On B19037 can be heard one
of the best performances ¢of the Beethoven
“Pastorale Symphony” extant, that being by
Erich Kleiber and the London Philharmonic
Orchestra. On 1319010 vou can hear the rich
sonority of the Amsterdam Concertgebouw
under the direction of the late Edouard van
Beinum in a brilliant performance of Ber-
lioz’ “Symphonie Fantastique” and on B19073
can be heard one of the greatest Strauss
conductors of our generation, Clemens
Krauss, and his inimitable performances of
“Til Eulenspiegel” and “Don Juan,” with
some impressive sounds coming from the
magnificent Vienna Philharmonic Orchestra.
These are but a few of the treasures avail-
able at $1.98 on the Richmond label and it
will be worth your while to hear as many
of them as you can. —30-

Bert Whyte’'s eolumn “Sound On Tape”
has been omitted in this issue sinec Mr.
Whyte is in BEurope on several recavding
assignments. We hope to continue this
columan next monlh.
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optimist?

That’s putting it mildly. If you really
want to cook with gas on your next
P.A. installation, choose from the Uni-
versity range. Then you'll be sure of
getting the most economical speaker
for the right amount of power, the
right coverage, the »ight frequency
response. The world’s most compre-
hensive range of P.A. speakers is
described in University’s new product
catalog. It’s FREE. Also, invest $1 in
the all-new 64-page University Tech-
nilog, the authoritative reference
book for planning publie address
speaker installations. See your local
distributor, or write to Desk 5-4,
University Loudspeakers, Inc., 80 So.
Kensico Ave., White Plains, N. Y.

THE WORLD'S MOST COMPLETE RANGE

RADIAL » HIGH FIDELITY WEATHERPROOF - PAGING
WIDE-ANGLE + SUPER-POWER - SUBMERGENCE-PROOF
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protection for your meter movement

By ALMUS PRUITT

simple, inexpensive addition to your meter can

safequard it against costly damage or destruction.

'\‘_ rl

sounds that sicken is that of a

meter pointer slamming against
the stop pin. Consider the situation.
You have committed an error that has
resulted in a healthy whack on an in-
strument of appreciable cost. Hastily
withdrawing the meter prods from the
circuit under test, you begin to take
stock with several questions.

First, is the meter burned out ? For-
tunately, this isn't the usual result.
Yours—thank goodness--responds to
normal current. Second, is the pointer

HIGH ON THE technician’s list of

bent? Definitely, but not so much in
172 A,
— e e—
TO NORMAL METER F
CONNECTIONS
<-4 ] «—@
—
: Eoo :
(a} (8)
Fig. 1. Hook-ups for the protective

diode(s) with and without added fuse.

Fig. 2. Ideal (curve A) and practical
{curve B) silicon.diode characteristics.
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this case that you can’t manage to
straighten it out with great carc. Third
(not to be overlooked after the pointer
has been straightened), how’s the bal-
ance? What with the beating this in-
strument takes, balance may already
have been off before the mishap. So,
if you do a good job, knowing what
you are about, and you are lucky, the
meter may end up better than before.
Then, again, it may not.

But why worry about a pound of
cure when you can use an ounce of
prevention to avoid slamming or at
least slow it down to a harmless level 7
Expensive or complicated, you say?
One or two of the relatively new silicon
junction diodes will do the trick at a
cost that may be no more than slightly
over a dollar each, depending on the
meter,

The basic circuit, with and without
a fuse, is shown in Fig. 1. Addition of
the fuse and of the second diode
(broken lines) will be discussed later.
Resistance of the diode (or diodes) is
so much higher than that of the meter,
under normal use conditions, that ac-
curacy is not impaired. Under a for-
ward overload (arrow-head terminal
positive) however, the nonlinear diode’s
resistance drops so sharply that most
of the excess current bypasses around
the meter. Morcover this low shunt re-
sistance damps the movement, thus
slowing down the pointer’s spced, as
well as its extent of deflection.

The notion of protecting meters with
this technique is not new, but has prob-
ably not been used more widely be-
cause the characteristics of available
diodes in the past left much to be de-
sired. For the most widely used meters,
a diode would have to pass negligible
current {(say, less than .1 microam-
pere) up to an applied voltage ranging
between .02 and .2 volt, and then pass
a much higher current beyond this
applied voltage. The turning point
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should lie just above the “FSD” volt-
age—the voltage required to produce
full-scale deflection, or E,. Ideally,
the sharpest bend on this curve should
be a right angle, as in curve 4 of Fig. 2.

Let's take a 0-50 microammeter
whose internal resistance, R., is 2000
ohms. This type is used in many popu-
lar v.oom’s. The FSD voltage (E,.) is
then 50 ua. times 2000 ohms, or .1 volt.
A shunt diode that passes no more than
.1 pa. at .1 volt will cause a maximum
error of .1/50, or .2 per-cent—negligible
when compared to the usual accuracy
limits of +2 per-cent.

The solid curve of Fig. 3, typical of
present-day silicon junction diodes at
room temperature, shows that diode
current will stay below .1 pa. up to a
point where there is nearly .2 volt
across the meter. Thus, at the E,. of
our 50-microammeter unit (.1 volt),
the shunt effect of the diode will not
be enough to cause a flicker of the
meter pointer even when the diode is
alternately connected and disconnected.

The solid curve of Fig. 3, a semi-log
graph, has also been shown as curve B
of Fig. 2, a linear graph. This was done
simply to compare the actual charac-
teristics of an available diode with the
ideal characteristic desired. In prac-
tice, Fig. 3 is more useful than curve B
of Fig. 2, because the former shows
what happens in that important region
where 6 volt or less is applied across
the meter. The broken line of Fig. 3
simply shows that the solid curve ap-
proximates a straight line, for the most
part. Assumption of such a straight
line simplifies the development of for-
mulas for determining diode behavior,
under specific conditions, that will be
accurate enough for most purposes.
For example, the effective resistance of
the diode is not fixed, but varies with
voltage and current conditions. A for-
mula for determining this dynamic re-
sistance characteristic and its specific
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value at a given point on the curve is
easier to develop and to work with
when the straight line is assumed.

Calculations and the graphs repro-
duced here will show that the diode's
decrease in resistance as current in-
creases is quite rapid. For example, as
the voltage across our diode-shunted
sample microammeter rises to 1 volt,
diode resistance drops well under 1
ohm. Almost a dead short under such
an overload, the diode will damp so
heavily that whatever pointer slam-
ming might still occur would be too
gentle to produce damage.

To test the effectiveness of the rec-
ommended protection, the author
hooked up the circuit shown in Fig. 4.
The particular test meter used was a
0-200 pa. unit having a resistance of
1000 ohms, making full-scale deflection
voltage E;. equal to .2 volt. The “B”
supply shown may be any that will pro-
duce at least 170 ma. With S, and 8.
closed, R was adjusted so that milliam-
meter 4 read 170 ma. Under this con-
dition voltmeter V read only .88 volt,
showing that the diode was doing its
job of keeping the voltage drop across
the test meter way down. {While 88
volt is more than four times as much
as the .2 volt that provides full-scale
deflection, this is not as serious an
overload as one would anticipate. More
will be said on this score later.)

S: was then opened to remove the
“B” supply. With the plastic housing
of the meter removed, the latter was
placed flat on its back. A small rubber
washer, about 3 inch in diameter and
1% inch thick, was placed just below
and to the right of the full-scale mark
on the face, where the swinging pointer
could hit it. Then 8, was closed. The
pointer hit the washer hard enough to
move it about % inch, a comparatively
mild blow that would have done no
harm had the stop pin taken the slam
instead of the washer.

Next S: was opened (removing the
protective diode) and R was adjusted
so that voltmeter V read 20 volts {(as
compared to an E,. of .2 volt). This, of
course, resulted in a current overload
of about 100 times the meter rating.
(This sounds worse than it ijs. The
power across the meter was .4 watt,
which most meter movements can
handle without damage, as will be
noted later, aside from the matter of
pointer slamming.) 8; was then opened
and the rubber washer was placed in
the same position already noted. With
8. still open to provide no diode protec-
tion of the movement, S, was closed.
This time the pointer knocked the
washer clear off the dial onto the work-
table surface, a distance of several
inches. Had the stop pin taken this
slam instead of the rubber washer, the
situation would not have been so
pleasant.

Next S, was opened, the washer was
replaced, 8. was closed to reconnect the
protective diode, and S: was again
closed. The rubber washer barely
moved !j; inch! The procedure was
repeated without the rubber washer,
and the meter was checked for pointer
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bending. balance, and accuracy. There
was no evidence of damage.

Aside from the matter of pointer
bending, the experiments just discussed
raise the question of what happens to
the meter movement jtself when it is
subjected to excessive voltages and
currents, Take the typical case of a
0-50 microammeter whose resistance
is 2000 ohms. Let us say that as much
as 1 volt has been impressed across it—
ten times the amount required to pro-
duce full-scale deflection. Ohm's Law
also shows that 500 pa., or ten times
the full-scale current, {lows through it.
Any good microammeter in use today
should be capable of safely dissipating
up to .5 watt. Yet Ohm's Law also
shows that, with the overload just de-
scribed, only .0005 watt must be dis-
sipated by the meter. There is a large
safety factor here.

Another question arises. What is to
prevent the voltage across the meter
from rising much higher than 1 voit
during a mishap, as when it is inad-
vertently placed across a “B" supply
rated at a few hundred volts? Even
with the shunt diode, won't the meter
burn out? The answer lies in the fact
that the voltage drop across the meter
depends on the current through it. The
average “B” supply is seldom capable
of supplying more than a few hundred
ma. on a continuous basis. There is
little difficulty in obtaining a silicon
diode these days that will handle 500
ma. or more. As curve B of Fig. 2
shows, the voltage across a diode-pro-
tected meter will be only a little over 1
volt with 500 ma. and still only 1.1 volt
with 800 ma. This has already been
shown to be a negligible overload.

How about brief surge currents?
Let us say, for example, that the diode-
shunted meter is connected across a
filter capacitor charged to several
hundred volts, capable of producing a
brief surge whose peak is several am-
peres. You might get into trouble here,
but the chances are still good. To begin
with, the diode might handle this, as
some of them can handle surges up to
60 amperes. Furthermore, even if it
doesn't, it will “fail safe.” That is, in-
stead of opening up, as a fuse would, it
breaks down by shorting out. Thus the
diode will sacrifice itself to protect the
considerably more costly instrument.

However, it is possible to be on the
safe side even as far as the diode is
concerned. If your meter circuit is
such that direct connection across the
movement is possible with no protec-
tive series resistance, a .5-ampere
quick-blow fuse can be placed in series
with the parallel meter-diode combi-
nation, as shown in Fig. 1B. With 1
ampere across it, this fuse will blow
in .1 second; with 2 amperes, it will
open in .015 second, and so on. The re-
sistance of a fuse of this rating (about
2 ohms) is normally so low, compared
with meter resistance, as to produce no
visible error on readings. With some
milliammeters, however, meter resist-
ance may be low enough for fuse re-
sistance to merit some consideration.

In many v.o.m.’s using 50-pa. move-
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Fig. 4. The test circuit used by the
author to confirm the effectiveness of
the recommended protective technique.
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silicon rectifier's effect (A} on me-
ter accuracy and (B) during overload.
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ments, there is a series resistance of
3000 ohms or more on all ranges. Since
this is enough to limit surges even on
the lowest ranges to tolerable levels,
the fuse is hardly necessary.

If a fuse is going to be used to pro-
tect the diode, one may ask, why not
eliminate the diode altogether and
simply use the fuse to protect the
meter directly? This approach has its
drawbacks. To begin with, while a con-
ventional ‘z-ampere fuse will suffice
to protect the diode, one with a much
lower current rating is needed to safe-
guard the meter directly. The lowest
value noted for a fast-blowing instru-
ment fuse, on a check of available cata-
logues, is 1/500 ampere, or 2 ma. In
the case of a 50-pa. meter, this would
permit a current overload of 40 times
before going to work. Actually, this is
not likely to burn out the meter—but
the undamped pointer slamming it
would permit is best left undescribed.
Also, even in a quick-blowing fuse,
there is some time lag. This would per-
mit a fairly large current to get
through before actual blowing of the
fuse occurs.
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As though this weren't enough. re-
member that the resistance of the fuse
itscl increases as its current rating
goes down. The resistance of a typical
2-ma. fuse is nearly 3500 chms-—enough
to upset accuracy in many circuits as
compared with the negligible effect of
the 2 chms encountered in a % -ampere
fuse. Add to this the fact that a low-
current fuse of the type just mentioned
will cost close to a dollar, as compared
to the cost of a few cents for the 1i-
ampere fuse and a cost of not much
more than a dollar for many suitable
protective diodes. Last., there is the
nuisance of replacing the small fuse
cvery time a mishap occurs, whereas
the recommended diode-fuse combina-
tion will hold up under most overloads,
This last consideration can be quite
important in practice. Interrupting
| other work to replace a fuse may make
the user feel that the safety measure
causes more trouble than it is worth.

The final question: What if the
meter is accidentally connected across
a circuit with reverse polarity? This
is a distinct possibility with instru-
ments that incorporate so convenient a
feature as a polarity-reversing switch.
The simple answer is to connect two
diodes in parallel, but with the polarity
of one opposite the polarity of the
other, as shown by the broken lines in
Fig. 1.

In selecting a diode or rectifier to be
used with a particular meter, the first
consideration is FE;.. the voltage re-
quired to provide full-scale deflection.

| The current sensitivity rating of the

meter is almost universally given or
available. DMeter resistance can be
measured directly. From these two,
E;. is simple to calculate. If there are
any doubts about it, this value can be
determined by connecting a variable-
voltage source across the meter, ad-
justing its output upward from mini-
mum until full-scale deflection is
reached, and then recording this
voltage.

If E,. is about .1 volt or less, almost
any good silicon junction diode or sili-
con rectifier will do, if it is rated at
250 ma. or more at 100° to 150°C. Note
that these will handle considerably
greater currents at normal tempera-
tures. For example, a typical 1N536,
rated at 250 ma. at 150°C, will handle
up to 750 ma. at 25°C (77°F). It will
also withstand surges up to 15 amperes
for a small fraction of a second. This
pigtail type is just one of many suitable
units made by such manufacturers as
Federal, G-E, Hoffman, Hughes, In-
ternational Rectifier, Mallory, Pacific
Semiconductors, Ruytheon, Surkes
Tarzian, Sylvania, Texas Instruments,
and Transitron.

In some cases, E,. will exceed .1 volt
and be as high as .2 volt, although this
will not be usual. Where this is en-
countered, the choice of available
diodes is narrowed somewhat. To
maintain meter accuracy, a unit that
will pass no more than .1 ga. up to
about .2 volt is preferable. One such
acceptable example is type 3AS2 (In-
ternutionul Rectifier).
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Although clip-in type silicon recti-
fiers tend to be somewhat more bulky
than pigtail units, some users will pre-
fer them. Typical units are the Surkes
Tarzign 10M. 20M, and M500. The last
one mentioned has the advantage of
being a popular, widely available unit.
For compactness. onc might prefer
rectifiers like the new Mallory type “T"
line.

The characteristic charts included in
manufacturers’ literature will gener-
ally tell you all you need to know to
choose a suitable diode. However, you
may have a few silicon diodes already
on hand that you would like to try out
although you have no literature on
them. Checking them is not difficult.

The first step is to check whether the
diode will impair meter accuracy,
using a circuit like that of Fig. 5A. In
this test. the meter shown is the one
for which protection is desired. Resist-
ances specified are for a 0-50 microam-
meter, with a flashlight battery supply-
ing the voltage. The potentiometer is
adjusted to provide full-scale reading.
Then the switch is alternately opened
and closed, putting the diode in and out
of the circuit. If manipulating the
switch produces no observable change
in the mcter reading, or the barest
pointer flicker at most, the diode has
passed its first test, at least at room
temperatures.

If you expect to be running into high-
er temperatures, you can repeat the
test after heating the diode. This was
done by placing the diode on top of an
asbestos pad that was, in turn, placed
on the bottom of an upturned electric
iron set at its lowest heat, and waiting
for the diode to become hot to the
touch. (The diode can withstand more
heat than this.) Under these unusual
conditions, you may have to lower ac-
curacy standards somewhat. However,
ordinarily, full-scale reading will still
be within 1 per-cent.

To test overload action. an ordinary
v.o.m. that will measure at least up
to 1.5 volts d.c. and 300 ma. d.c. is nced-
ed. If two suitable units are available,
the convenient arrangement of Fig. 5B
can be used. The battery here should
be a storage cell, or four or five flash-
light cells connected in parallel, to pro-
vide adequate current.

Turn the control arm up until the
diode current, as indicated on the milli-
ammeter, reaches the maximum value
specified by the manufacturer. This
is usually at least 500 ma. at ordinary
temperatures. Then read the voltage
across the diode with the other meter.
This should be about 1 volt—the lower,
the better.

If only one v.o.m. is available, hook
it up first as a milliammeter in series
with the diode, omitting the shunt con-
nection for the voltmeter. After the
current has been adjusted, replace the
v.o.m. with a jumper, and then use the
same v.0.m. as a voltmeter across the
diode. We arc of course assuming neg-
ligible resistance in the milliammeter
circuit, usually only a fraction of an
ohm when it is set to read 500 ma. or

more. —30—
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New Third Channel Approach

By NORMAN KRAMER
Asst. Chiet Engr., Allied Radio Corp.

Output transformers’ secondaries
are interconnected in push-pull.

ARIOUS schemes have been devised

to correct the *hole-in-the-middle”
effect in stereophonic reproduction sys-
tems. However, some of these remedial
measures require a separate preampli-
fier with provisions for a mixed output
plus an additional “third-channel”
power amplifier. Others provide a lim-
ited-frequency third channel which
may or may not be used in monophonic
reproduction because of a complete
cancellation of output,

The “Knight-Kit” 40-watt sterco
amplifier in Allied’s 1960 line uses the
output transformers in a unique con-
figuration whereby the 4-ohm tap is
grounded instead of the common lead.
Since the 4-ohm tap, electrically speak-
ing, is the center-tap of the sccondary
winding, the output transformer is be-
ing used as a push-pull output device.

Fig. 1 shows a method whercby the
third-channel speaker is connected
from the 16-olim tap on one transform-
er to the common tap on the other. In
this manner a “sum" signal is produced
by mixing in the output transformers.
Because the mixed signal is derived by
summation instead of subtraction, it
has the same frequency response as
either of the two channels from which
it is derived.

It will be further noted that there
is absolutely no question of phasing
the speaker in the third channel since
it derives its phase directly from the
other two speakers. This eliminates
any problem of objectionable clashing
of bass frequencies from the three-
speaker system no matter how they
might be spaced.

A “T” pad is shown connected across
the center speaker because its acoustic
output is virtually the same as the
other two and need only be set as high
as necessary to augment the center fill.

Since the third-channel output is a
sum signal, it responds even when the
same signal is appearing in both chan-
nels and a balanced condition exists.
Thus, if the center speaker was located
remotely, it would faithfully repro-
duce program material irrespective of
whether the other two speakers were
being used for mono or stereo. -0

Fig. 1. A sum signal produced by mixing
in the output transformer. Circuit is used
in Allied’'s "Knight-Kit” stereo amplifier.
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CITIZENS
BAND

TECHNICIANS

Mosley
27 mc. Antennas
are practically
maintenance=freel

Rugged . . . Durable!

100 Rust Praaf!

100% Carrosion Prosfl*
Stainless Steel Hordware!
B15TE Heawy Gouge Aluminum!

*When Mosley Antenna Coal,
suppliled, 1s used os diTecimd.

AVAILABLE IN TWO TYPES

MODEL A-311, Three Element Beam
for best point-to-point communication.
Net Price $37.50

MODEL V-27-GP, Ground Plone Vertical
is ideal as bose station antenna.
Net Price $34.95

Catalog Sheet on request.

St. Louis 14, Missouri

DUMONT TUBES

Complete Line of Receiving Types

for Television Radio Phono & Pix

Prompt Delivery Colorful Carton
Liberal Discount Schedule

SONORET TELE-RABIO co.
36 Woodbury St. Wilkes-Barre, Pa.

LOOK

NG FURTHER ., , IF YOU'RE
UNHAPPY WITH “HI"" HI-FI
] PRICES. WRITE FOR OUR
F UNUSUAL AUDID CATALOG.

[

- KEY ELECTRONICS co.

i 120-C Liberty St.. N.Y. 6,

- Phone EV 4-607T
120

[ Safeguard Your Shop

(Continued from page 65)

front one are also helpful. These will
not stop the skilled professional bur-
glar, but do deter the relative amateur
or the vandal whose principdl means of
gaining entry is simply by smashing
a glass somewhere.

Electric alarm systems are, without
question, of great value. Unfortunate-
ly, the cost of thorough ones is beyond
the budget of a smaller radio-TV serv-
ice business. If one such is out of ques-
tion, the electronic technician should
have little difficulty or expense in set-
ting up some well-placed electric eyes
about the shop. They can be wired to
set off ringing alarms or to actuate
blinking red lights outside the shop.
thus providing a clear warning when
something is amiss. Inexpensive box
cameras with flash guns can also be
set off. They are helpful in providing
assistance toward the apprehension of
invaders and sccuring proof of guilt.
Even when they fail at this, they will
help to scare off illegal entrants before
much damage is done.

The state of repair of the shop build-
ing may also have a great deal to
do with vulnerability. Loose boards
or bricks in the wrong places may
be a temptation for someone to try
getting in. If your premises are rent-
ed, get after the landlord to make
sure that such matters are taken care
of promptly.

Locks have already heen mentioned,
but more should be said. For the differ-
ence in cost between good ones and in-
ferior ones, it just doesn’t pay to con-
sider the latter. Even with good ones,
an occasional check and preventive
maintenance is wise. Lubricate your
locks every now and then. Powdered
graphite or a lubricant using graphite
is hest in most cases.

The finest lock depends on the key
or keys that fit it. Limit the number
of keys for each lock to as few peaple
as possible and keep a record of all
those in use. When a key is lost,
change the lock it opens immediately.
“Double locking” should be automatic
to foil the celluloid strip artists who
can manipulate the tongue on the lock
which is merely pulled to.

Expensive equipment often makes
an impressive window display, but
there are many attractive displays
that can be worked out without such
material. Any merchandise, test equip-
ment, or other gear that has appre-
ciable cash value should be kept out of
the windows. They are invitations to
anyone inclined to hurl a brick through
a window, grab something, and run off
into the darkness—which can be done
before anyone has a chance to react to
the incident.

The phone number of the shop owner
and of anyone eclse who has the keys
should always be posted on the inside
glass of the front door or some other
prominent place. This helps police get

www americanradiohistorv com

quicker action if something should
happen, despite precautions. This ad-
vantage in time is often the difference
between apprehension of the criminal,
with recovery of what he has stolen,
and a total loss. Posting the phone
numbers prominently will also encour-
age a passerby to call if he should
happen to see something suspicious
while vou are away.

In general. the recommendations
listed here all try to accomplish the
same thing: they make it difficult for
an illegal entrant to gain access. With
the non-professional vandal particular-
ly in mind, any of the difficulties you
put in his path should be quite obvious.
This type of miscreant usually picks
out the easiest looking place, without
carefully thinking about his choice in
advance, as would the professional, in
terms of what he stands to gain. This
means that you are wrong in feeling
safe just because you think there isn't
enough in your shop to make breaking
in worth while. The best protection
against the random drunk or the de-
linquent seeking thrills is to make it
clear to him that some effort will be
required. He will quickly turn to an
easier looking prospect.

Cash, merchandise, equipment, and
property are not the only things that
must be protected. A conscientious
shop owner who may take measures to
safeguard these may nevertheless over-
look business records. The real value
of these is appreciated fully only by
someone who has lost them by theft,
vandalism, or fire. Therefore, storing
them in a burglar-proof location is not
enough: the place where they are kept
should also be fireproof.

On the subject of fire, losses from
this cause can be as damaging, or more
so, than those incurred through the
misfortunes already mentioned. No
program of protection is complete that
omits positive steps to guard against
conflagration while the shop is in use
and when it is unoccupied as well.
Here are some suggestions: Empty
every waste basket before closing up
every night, disposing of the contents
and all other trash someplace outside
the building. Disconnect all equipment,
appliances, tools, etc., except for neces-
sary lighting. Don’'t overload electri-
cal circuits ever. Check wiring and
fixtures on a regular basis. Make sure
that wiring is adequate. Guard against
mice, rats, and other vermin. When
they occur, begin extermination meas-
ures immediately. In their prowling
and gnawing, these creatures can
create fire hazards.

Finally, if a loss should occur even
after preventive measures have been
taken, what you do afterward may
have bearing on future safety. If the
loss has brought to light an overlooked
weakness in your set of protective
measures, act to correct it. If a bur-
glar or vandal is apprehended, don't
get soft-hearted. Be tough on prosecu-
tion. Cooperate with authorities. It
will pay off in the long run, as it can
prevent a future repetition. —B0—

ELECTRONICS WORLD
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Shopping for Hi-Fi Amplifier
(Continued from page 41)

spend more of their time “outgoing”
than “incoming.” Program material
containing wind instruments, particu-
larly of the trumpet or horn group, can
often produce a kind of distortion
peculiar to amplification of this instru-
ment.

This will usually sound ‘vavery
rather like the last kind of distortion,
except that the wavery effect is at a
lower frequency : rather asif the plaver
is dribbling into his instrument. This
happens hecause the asymmetrical
waveforms upset the balance of the
amplifier and it starts into a distortion
of its own.

None of the test methods cur-
rently employved use an asymmetrical
waveform to test the amplifier. Con-
sequently, program material that pro-
duces an asymmetrical waveform will
often cause effects not found during
normal tests.

It should be noted that some of these
effects are not solely due to the way
the amplifier behaves, although usually
the amplifier is a contributing compo-
nent. But the same amplifier may be-
have quite well when connected to one
loudspeaker and vet behave poorly on
one of these tests when using another
loudspeaker. This is not necessarily
hecause the sccond loudspeaker does
not handle the program as well. It ¢can
be because the way the loudspeaker
impedance loads the amplifier upsets
its balance. Consequently, its perform-
ance is not so good when using the
second loudspeaker. Connecting the
second loudspeaker to another ampli-
fier may result in quite satisfactory
performance.

This fact has resulted in some quite
confusing conclusions. Naturally one
supposes when an amplifier and loud-
speaker perform well together that
both must be satisfactory. If changing
the loudspeaker causes the perform-
ance to deteriorate. then presumably
the second loudspeaker is defective or
inferior. Surprisingly, using a different
amplifier may reverse the conclusion
with regard to the two loudspeakers in
question.

The "Final” Test

This final fact is an argument for
testing a hi-fi amplifier with the par-
ticular loudspeaker setup you intend to
use, cither having the amplifier de-
livered for approval to test in your own
living room with your own loudspeaker
or else having it tested with an identi-
cal loudspeaker sysiem in the show-
room.

So when shopping for an amplifier
don’t assume that one amplifier is as
good as another provided it gives

1

i

|

enough power with low enough distor- |

tion and the proper frequency response.
Listen to it with your particular audio
setup, This is the only way to be sure
that the over-all system will give the
fidelity you expect of it. —30—
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T YA LA e SRl
AN/ART-13 100 WATT TRANSMITTER

{Removed from oircraft.)

Designed to provide radio communication by voice,
{MCW) or CW telegraphy. Closs "B" qudio modulator
system copable of modulating the corrier at least 0%,
on voice or MCW. Incorporotes automotic tuning mech-
anism which mav be used to select any one of 11 fre.
gaeonfciés, ra1nsga° 2K°C0° KC to 18,100 KC. Frequencies

to 150 range is provided
by addition of oscitlator 0-1 6/2“-] 3A. $39. 50
Less Meters....... 560800 000aa0008000000 & 7 1ok )
0.14 Low frequency oscillator. .. ieer. $ 5,95

1LORAN AN-APN9 The LORAN (Long Range Naviga-
tion system removed from aircraft) os used in both
ships and oaircroft provides accurote means of deter.
mining position by the reception of rodio signals from
transmitting statiens of known locotion. 12 or 24 or 32-

volt. Shipping wt. 80 Ibs. Complete $'I 'I 4.95

w /mounts, plugs ond ysed PE-206....
tubes, Crystal, hood ond lens...v.ciuvveus . $74.95

R65 /APN.9 —Receiver-Indicator with

Stereo Amplifier Controls
(Continued from puge 57

bined signals are called a phantom
channel, after telephone practice. Fig.
16 shows the basic method employed by
some stereo control amplifiers for de-
riving the phantom channel. Two re-
sistors in series are connected between
the left and right channel output jacks
and the junction of these resistors is
connected to the phantom output jack.
This method results in a fixed ratio
between the left and right signals. But
if the balance control is set to favor
one channel (perhaps to compensate
for lower efficiency of the speaker fed
by this channel), then the phantom
channel will not contain equal parts of
the left and right signals. Therefore,
as shown in Fig. 17, provision may be
made for varying the portions of each

CONTROL AMPLIFIER
QUTPUTS

L -# LEFT CHANNEL

LORAN APN-4B
FINE QUALITY NAVIGATIONAL EQUIPMENT
Determine exact geogrophic position of your boat-
Indicator and receiver complete with all tubes and
crystal, INDICATOR ID-6B and RECEIVER R-98/APN-4,
complete with tubes. Removed from oircraft.... $39.50
Receiver-Indicotor os above.

BRAND NEW. In original cartons. .... . $54,50

RADAR SYNCHRONIZER UNIT

Complete with 25 Tubes—
6L6's—6SN7 's—6AKS s—
Z17As—6AG7's—6ACT's
—65L7°s-—6N7 s, ete.—Switch-
es, Reloys, 1250239 Coox,
i Chassis Connectors, Resistors,
| Tronsformers and a roft of
| valuoble parts. Size 12%x-

20"x8". ShippingWeight

e $9.95 .

Sove by buying 4 for $36.00

5 PIECE TEST SET consisting of Signal Generator
100-156 MC, Field Strength Meter, 0-1MA Tuning
Meter, Battery Box ond Chest.

EXCoivvrnirnaareniinirneeasso.519.95 per set
T-17 MICROPHONE
Brand New ........ci0iieivinieense...35.95

ID 169/APN-12, SCOPE INDICATOR. Complete
with tubes and conversion instructions for 110 V
60 cyc. AC.

BRAND NEW . ... ciiiiiiiiniennes ., 59,95

WRITE FOR DESCRIPTIVE LITERATURE

R W ELECTRONICS

2430 S. Michigan Ave., Dept. N
Phone CAlumet 5-1281 Chicago 18, Il

GET INTO
ELECTRONICS

success as technicians,
sPeciallsts In communications.
radar and automa.
tion. Basi¢ and advanced courses in theorv and
laboratory. Asscciate degree in electronics in 20

V.T.L
field enRineers.

tainink leads to

wujded missiles, computers,

months. B.S. in electronic enkineering obtainable.
ECPD accredited. G.1. anproved. Graduates in ail
branches of electronics with major companies.
Seart September, February. Dorms, campus. High
School graduate or equivalent. Catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD

Valparaiso, Indiana
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E: CENTER (PHARTOM] CHANNEL
8y PREDOMINANTLY L ABOVE CENTER POSITION
- OF ARM, PRECOMINANTLY R BELOW CENTER

R ————i—————i§ RIGHT CHANNEL
Fig. 17. Phantom channel with mixing.

signal. Instead of having two fixed
resistors to link the phantom channel
with the other two channels, a poten-
tiometer can be employed, with each
leg going to one of the original chan-
nels and the arm connected to the
phantom channel output jack.

Stereo Power Amplifiers

Stereo power amplifiers frequently
provide several basic channel switch-
ing facilities. Fig. 18 is representative.
A channel reverse switch serves the
same purpos¢ as the reverse stereo
switch in Fig. 9. A monophonic-stereo
switch serves the same function as
the quasi-stereo switch in Fig. 12, per-
mitting the left (or right) signal to be
fed to both channels.

Sometimes the stereo power ampli-
fier has a switch that parallels both
output stages, as shown in Fig. 19,
so that the power which can be fed
to a monophonic speaker system is
increased.

Stereo Adapters

The foregoing discussion has covered
three types of stereo amplifiers: (1)
control amplifiers; (2) integrated con-
trol and power amplifiers; and (3)
power amplifiers. A fourth category
consists of units designed to adapt two

CHANNEL REVERSE

,.
L 2]
pa—
AA

e

UP+: STEREO

Fig. 18. Circuit arrange- (OR L MONO)

ment at the right shows
how switching of the chan-
nelsmay be accomplished
in a typical stereophonic

(OR R MONO)

DOWN: STEREQO REVERSE

wWITCH

I— INPUT LEVEL SETS

b LEFT CHANNEL POWER
b: AMPLIFIER

MONOPHONIC STEREQ  SWITCH
UPt MONOPHONIC (CHANNELS
COMBINED )
OOWN' STEREO

amplifier. Refer to text. | p—a—
re—o” !
3
G :: RIGHT CHANNEL POWER
3 AMPLIFIER
Fig. 19. Switch for feeding both outputs
of sterec amplifier to a monophonic speaker. monophonic control amplifiers to stereo

POWER AMPLIFIER
OUTPUT TERMINALS

OUTPUT IMPEDANCES ’1

16

18 WATTS

COMBINED OUTPUT
36 WATTS
STEREO

18 WATTS
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use. Several such adapters on the mar-
ket contain a master gain control,
channel switching facilities, and, on
occasion, a blend control or balance
control, or both.

Some adapters are intended for in-
sertion between the control amplifier
and the power amplifier. Others, to
permit reduction of signhal level before
amplification stages of the control am-
plifier and thereby minimize distortion,
are intended for use with control am-
plifiers that contain a tape-monitor
switch. Such a switch breaks the sig-
nal path from selector switch to gain
control, permitting the adapter to be
inserted in this path. Specifically, the
signal goes from the tape output jack
of the control amplifier into the adapt-
er, from the adapter to the tape input
jack of the control amplifier, and
thence to the gain control of the latter.
Since the adapter pre-empts the tape
output and tape input facilitics of the
control amplifier, it becomes neces-
sary for the adapter to replace these

facilities. 30—
ELECTRONICS WORLD
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Citizens Radio Transmitter |

(Continued from puge 51)

a 96" whip will be definitely superior.

Adjustment of the transmitter, after
it has been installed in its case and the
antenna has been connected, follows
the same pattern as when preliminary
tests were made in conjunction with
a dummy antenna. The final amplifier
input must not exceed 5 watts. Conse-
quently, with a supply voltage of 250,
plate current may not exceed 20 ma.
Since the test meter is connected in the
cathode of Vir, it indicates the total
screen and plate current drawn by the
final amplifier. By subtracting 4 ma.
(the approximate screen current) from
the reading shown on the meter, you
will obtain a value which is sufficiently
elose to the actual plate current to be
satisfactory for power input computa-
tions. In other words, a 24 ma. reading
on the test meter is equivalent to a
plate current of 20 ma. In order to
keep the tubes from overheating and to
prevent damage to the crystal, do not
attempt to operate the transmitter
from a powcer supply that furnishes
much more than 250 volts under load.

Although the 5-watt power limit im-
posed on class D Citizens Radio gear
may seem quite low to those who are
accustomed to reading about 50-kilo-
watt broadcast stations, excellent re-
sults can definitely be provided by the
small transmitter which has been de-

M

ICRO

ELECTRON TUBE

scribed. When used with a sensitive
receiver and a properly installed an-
tenna, it will have a range of at least
5 miles over practically any form of
terrain. In open country, signals can
be expected to extend up to 10 miles
or more. Over water, weak but us-
able signals should be heard at least 15
miles away. These results, of course,
will only be achieved while operating
on a clcar channel. Since the 27 me.
Citizens Band is shared with the In-
dustrial, Scientific, and Medical Serv-
ice, the raspy huzz of nearby diathermy
machines may cause interference from
time to time. Transmissions {rom
other Citizens Stations will also affect
weak signal reception. Now and then,
when propagation conditions are good,
stations from clear across the conti-
nent may even he picked up.

A complete set of rules concerning
the Citizens Radio Service is available
from the Government Printing Office,
Washington 25, D. C. When ordering,
enclose 10¢ in coin and request Cata-
logue No. CC 1.7:19/4, Federal Com-
munications Commission Rules and
Regulations, Part 19. You must certify
that you have these rules in your pos-
session when applying for a Citizens
License. A copy of FCC Form 505,
“Application for Citizens Radio Li-
cense” may he obtained free of charge
by writing to the FCC, Washington 25,
D. C. DO NOT attcmpt to operate a
unit similar to the one deseribed in this
article until you have a valid. license in
your possession!

e 9"’"‘mee

INTRODUCES FOR THE FIRST TIME
ANYWHERE A SELECT STOCK OF USED
TUBES AT A FABULOUS LOW PRICE

—

Jan Surplus Tubes!

wend 25c ha
0D

Conodian and ‘|-ur'|:'|l'_.|

M

August, 1959

ICRO

ELECTRON TUBE CO.

7

TUBE LISTED

AlLL TUBES SENT POSTAGE PAID
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+New Cifizene Broadeacter

COMPLETE 11 METER
TRANSCEIVER

NO EXAMINATION
REQUIRED /

May Be Used
by Anyone!
W Universal uperation,

Operates in llume. Office, Car or Field.
required.

One wnit works on 115V AC or 12V mohile.
No tests or examinations
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FCC-axsigned 22 channels in the 2Tme range {11 meters) for trans.
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* EXCLUSIVE! Channel switch allows chaice of three channels for
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operation.
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% Operation extremely easy:
and On/O0ff /Volume,

fur muted standby operation,
instantanesus transmission as reception.

only three controls:
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Squeleh control subdues backkround mpive

Offers push.to-talk aperation for

COMPLETE WITH CRYSTALS
FOR CHANNEL 11 AND
PUSH-TO-TALK MICROPHONE

5129

Squelch

% 10 Tube Receiver/Transmitter is crystal cantrolled for <table upera.

tion, With proger cryntals, all channels arr covered.
available for any channel.

= 5 watts, AM madulated.
Light weinht, 9 1bs.
design.

*

Power Input:
3%x13x10%".
% Modern “living  room™

Compact:
Meets a1l FCC requirements,
Carrying handle abo actx an  tilt

Tested pairy

$1300 pown $T40 par me.
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FUSEMASTER!

dealer-serviceman's fuse rack
. . .for wall mounting
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vour neorest Littelfuse Distribufer.
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MOBILE RADIO EQUIPMENT

Recond . —M¥fd. by LINK
Ve munhn woand  have .nall iy all
il it ter present and past | INK
buase Fanumment. Let us know  yaur requirements.
(Mobile literature availabte' on request.)

MODEL 22(8 (52-162 MC FM MOBILE
TRANSMITTER & REGEIVER—G VOLTS

Y’:"' "‘°"" Complete with

antenna, cables,
control head,
mike & crystals
ground to your
specific lrequeney
Ready for imme-
diate installation.
Specially priced

39.50

MODEL 2210—
12y, operutmn
5 62.50

MODEL 2365 FM MOBILE TIIANS. & REG.

replace-
\Iullile &

At e corering 25.40 or 3050 MC.
B v Meulified ln F oemission. .. s' ‘ 9 50
FODEL 236512V, operatlon. .. ..., .., $149.50

I PIECE MODEL FMTR 30-50 MC Ed. 1
Hﬂ MOBILE TRANS. & REC.—6 YOLTS

1 complete with Peak \lndullllun cuntrol head.
Ko antenna, eables & als gromud to your
xln reliie frequency. Mo Ilod fur 20F3 s 9 85

liselon L i e
VIBRATOR POWER SUPPLY l
applications. Chassix measures

2V, operation. . ... ... . $149.95
[ 2 . SPECIAL! |
I / ht' UNIVERSAL 6/12 VOLT
| l" ca :\n‘nen Mfg t% nuM?“N'rl'
| J ’., ;/ l;e;’l‘ l'or all !xp(‘l af mobile l
| 517" x5/ xB" $11.95 |

5

Brand New... ...
Ak hkhkhkhhkhkhkhkhkkhhhkhkhhkdkhr <k
¥ MOTOROLA TRANSGEIVER 152-174 MC
Model FMTRU 80D (A) DSPI3 ;

X Ktrip  construetion. 30 watts  pawer  output,
Permakay filler, farroweband. dynamotor power M
+* supply.  Complete with cables, controls.
-
J

XY

tenna, Escellent condition.
T Unbelievably priced at only

B PSR bt T s e B Syt S

| Include 25% deposit with arder—balance CO%

handling charge on ali orders under $5.0 Al
shipments FOB our warehouse, NYC,

= = A P . - - . HE O BN BB BB &N W

V' PLATT tiecTroNICS CORP.

]
] 1
20 MURRAY ST.. NEW YORK 7, N. Y. 1

1 Telepnone: COrtlandt 7-2575
‘A D D D O G B D e B AN e B B B

www americanradiohistorvy com

Electronics in Outer Space
(Continued from page 38)

electrically insulated from the housing
shell of the missile.

For some space vehicles—like the
“Vanguard” satellites—the payload is
essentially a cylinder (Fig. 1) contain-
ing a number of closely packed decks
or compartments (Fig. 2).

In larger space probes with consider-
ably more space and weight available,
the payload is more elaborate-—as for
the “Pioneer 1" (Fig, 5).

All of these are new and highly spe-
cialized applications of electronics, be-
cause of the peculiar mechanical and
cleetrical requirements of operation in
outer space. Qualities which are nor-
mally desirable in electronic equipment
now becomne essential. The cost of plac-
ing a vehicle in space, long telemeter-
ing life, and the impossibility of main-
tenance place a tremendous emphasis
on the reliability of all clectronic equip-
ment. Reductions in size, weight. and
volume are mandatory and op~rating
power requirements must be held to
an absolute minimum to conserve
available power supplies. These are but
a few of the many specialized require-
ments of the electronics payloads for
satellites and space probes. Some indi-
cation of how these problems have been
surmounted is reflected in the intricate
sensory units, data converters, tape re-
corders, radio transmitters, and other
equipment contained in the electronics
payload.

Other than anticipated power deple-
tions, there has never been a failure of
electronic circuitry. Most of the com-
ponents of the electronics payload
covered in these articles have been
tested and proven in flight; others will
be tested aboard future satellites and
space probes.

Radio: Tracking Transmitters

Space vehicles are invariably
equipped with at least two radio trans-
mitters: a beacon or tracking trans-
mitter and a data or telemetering
transmitter.

All U. S. satellites and space probes
are equipped with a beacon or tracking
transmitter.

This transmitter broadcasts a con-
tinuous audio signal on 108.00 mec.
which enables ground receiving sta-
tions to track the passage of the ve-
hicle in space. Although it varies slight-
ly in design and construction, all U, S.
beacon transmitters are essentially the
same.

The considerable amount and variety
of data collected by sensory units
aboard most space vehicles require the
beacon transmitter to also handle part
of the scientific data load that is broad-
cast to the ground. Thus, to supple-
ment the data transmitted, the beacon
or tracking transmitter may ulso
broadcast telemetered signals on its
nominal frequency.

A typical beacon transmitter (Fig. 7)
broadcasts both standard tracking sig-
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nals and coded remperature or other
data on 108.00 mc. The two oscillator
stages of the transmitter utilize the
same battery. which is convenient and
possible because of the inherently
low drain on the power supply of the
r.f. oseillator stage. The r.f. stage is a
crystal-controlled transistor oscillator,
using an AT-cut crystal operating on
its fifth overtone. \With this series-
resonant quartz crvstal in the feedhack
cireuit. it is essentiallv a Hartlev oscil-
lator. An inductance across the crvstal
raises the non-resonant impedance of
the stage. It has an outnut of 10 milli-
watts. which is typical ol most tracking
transmitters.

The telemetering stage (Fig. 7) is a
simple transformer-coupled oscillator.
Frequenev of operation is determined
bv the tuned circuit composed of the
primary of the transformer. a temper-
ature-sensitive resistanece. and two ea-
pacitors. Voltage developed in the sec-
ondary winding of the transformer is
used to modulate the frequency of the
r.f. oscillator stage in accordance with
small ehanges in temperature, or other
data.

To provide another data signal via
the tracking transmitter, such a signal
particularly if briel and aperiodic
can be used to interrupt the r.f. oscil-
lator stage. Bv any of several conven-
tional methods, the tracking transmit-
ter ean convev several data signals on

its nominal frequency of 10800 mc.

Tracking signals broadcast by a
space vehicle are important for other
reasons. Reception of these signals on
the ground permits accurate plotting
of the orbit or path of the space vehicle.
From changes in orbit—due to drag of
the residual atmosphere and the at-
traction of the earth’s equatorial bulge

-the density of the upper atmosphere
can be determined and deductions
about the shape and size ol the earth
can be made scientifically.

Tracking by electronics is much
more accurate than optical or visual
tracking. Thus, the tracking or beacon
signals are of considerable significance
in the collection ol scientific data. And
a tracking transmitter adds negligible
weight and volume to the space vehicle
(Fig. 6).

Part 2 will go into detail on more of
the specific electronic equipment car-
ried by our sateilites and space probes.

(To be continued)

HANDY FUSE CUT-OUT
By MILTON WHITE

OUPLE a fused line-connector plug to

a marage veeepltacle through o short

length of line covd 1o form the handy

fuse cul-out shown in the photograph be-
low.

Alwaye at hand to protect your experi-

mental hookups, this unit may save its

small cost many times over. 30—

August, 1959

BRAND NEW TUBES

NOT Used . . . . NOT Pulled Out Of Old Sets
E- PSR ALL RAD-TEL'S FIRST QUALITY TUBES

GUARANTEED ONE FULL YEAR
Rad-Tel—Suppliers In Mail Order For Over 10 Years!

Type Price § Type Price Type Price | Type Price Type Price
TAX2 .62 | 518 81 | 6BN6 .74 | 6SK7GT .74 | 12BY7 .74
1B3GT .79 | 5U4GB .60 | 6BQ/ 6SN7GT 65 | 12€5 .56
185 51 | 5u8 .81 CU6 1.25 | 6T4 99 [ 12¢€uUs .58
1U4 .57 | 5vé 56 | 6BQ5 .65 | 618 .80 | 12¢Us 1.06
1Us .50 | 5x8 .78 | 6BQ6GT 6UB .78 | 120Q6 1.04
1X28 B2 | 5Y3GT .46 1.05 | 6V6GT .54 | 12FB .66
2AF4 96 | 6AB4 .46 | 6BQ7 95 | 6W4AGT .57 | 12K5 65
2BN4 .60 | 6ACTM 95 | 6BRB 7B | 6W6GT .69 | 1216 .58
3AL5 .42 | 6AF4 .97 | 6BY6 .54 | 6X4 39 | 12SA7M .86
3AU6 .51 | 6AGS .65 | 6BZ6 .54 [ 6X8 77 | 128K7GT
3AVE6 41 | 6AH6 .99 | &BZ7 97 | 6Y6G .65 74
3BZ6 55 | 6AKS 95 | 6Ca 43 | 8aus B3 | 12$N7GT
3BY6 .55 | 6Al5 .47 | 6CB6 .54 | BAWB 93 64
3CB6 .54 | same 78 | 6CD6 1.42 | 11CY7 .75 | 12v6GT .53
3CF6 .60 | 6ANB .85 | 6CF6 .64 | 12A4 60 | 12W6 69
3oT6 50 | 6AQ5 .50 | 6€G7 .60 | V2AD6 .57 | 17AX4 .67
va 58 | 6AT6 .43 | 6CGB .77 [ 12AF6 .49 | 17BQ6 1.09
ABN6 75 | 6ATS .79 | 6CM7 .66 | 12AQ5 .52 [ 19AU4 83
4BQ7 .96 | 6AUAGT 82 | 6CN7 .65 | 12AT6 .43 [ 19BG6 1.39
aDT6 .55 | §AU6 .50 | 6CS6 .57 | 12AT7 .76 [ 1978 .80
4BZ7 96 | 6AUB .87 | 6CU6 1.08 | 12AU&6 .50 | 25BQ6GT
acB6 .59 | sAV6 .40 | 6CY7 .71 | 12AU7 .60 11
5AME8 79 | 6BA6 .49 | 6DE6 .58 | 12AV6 .41 | 25C5 53
SANE .86 | 6BCS 54 | 6DG6GT .59 | 12AV7 .75 | 25CD6 1.44
5AQ5 .52 | 6BD6 .51 | 6DQ6 1.10 }32’2‘77 63 | 25cus 1.11
SATE .80 | 6BE6 .55 | 6DT6 .53 | 154" g | 25L6 .51
5BK7A B2 | 6BF6 .44 | 6J5GT 51 f 35¢5 .5
RAD-TEL TUBES | s8a7 7 | 68Gec 166 | 636 67 | \aons "33 | 352561 60
Individually Boxed! 5CGB 76 | 6BHB 87 | 6K&GT .58 | 12847 .73 | S0B5 .60
NOT USED, NOT PULLED 5CL8 76 6BK7 .85 6L6 _Ba 12BQ6GT 50C5 .53
OUT OF OLD SETS 51é 6B | 6BN4 57 1 654 48 1.06 | 50L6GT .6t
Every Rad-Tel Tube Is
BRAND NEW Ask For Tube Types Not Listed
Guaranteed 1 Full Year! SEND FOR NEW FREE BROCHURE OF TUBES AND PARTS

USE THIS AD AS YOUR ORDER BLANK

RCA RS-1518 HIGH FIDELITY
AMPLIFIER

Convert Your Present System To Stereo!

e For Sterco System » 3 Stages of Audio Amslifica-
tion Push-Pull Output « 4 Inputs—tuner, phoro, tape,

left or right channel of stereo system o Front Panel
Control « Separate Bass. Treble and Loudness Control
+ Nregative Fecdback.
10 watt ith | 1442% di tion.
RS B s 1y by L
45 to 20.000 cycles ea.
2-6CG7; 2-6V6; 1-5Y3 Complete

- 1y $2095
BELOW DIST. COST of 3, .
55 Chambers Street

Newark 5, N. J.
Mlichell 2-3147

RAD-TEL TUBE CO. -

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE CO.
TERMS: 25% dept. must accompany all orders— bal. C.O.D. All shipments F.O.B. Newark warehouse.
NO HANDLING CHARGE WITH THIS AD. Subject to prior sale. No C.O.D.’s outside continental U.S.A.

NO-NOISE
VOLUME CdONTl!OL

an
CONTACT RESTORER

o Cleans » Protects
s Lubricates

NOT A CARBON TET
SOLUTION

2 Ox. Bottie &Qux.Speay Can

$|00 5225

NET to NET to
Servicemen Servicemen

servicemen
everywhere

insist on the
GENUINE

0=
OISE’’

» T - . @
i NOW AVA"-ABLE

. - NO-NOISE With pysp Buton Assempty g
TUNER-TONIC FIN-POINY APPLCATIONs ) ¥
‘N With PERMA-FILM . e oo
ol Economical—s Hithe & O -
¥ oes 2 lot,
* Cleans, tubricatas. NO-NOISE Slogeemnyjcan
: B Dnciding water RUBBER 25
(T COAT SPRAY $
Beware Of s, fion- teales « 1Sty
Cheap Substitutes! ol * Une for TV, radio soEL e . | 3

ELECTRONIC CHEMICAL CORP

813 Communipaw Avenue  Jersey City 4, N. J.
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only 15¢ for this
authoritative guide
to building an
inexpensive

record
library!

reprinted from
HiFi REVIEW

Now—you can build a record library
of hi-fi classics from the steadily
growing catalogue of $1.98 releases!
More than half a dozen big record
companies are re-issuing great per-
formances on the new $1.98 labels.
You can have a guide to the best of
these for 15(—by ordering this reprint
of a recent article in HiFi REVIEW.
Complete with catalogue number, art-
ist, orchestra and conductor informa-
tion—it’s a fabulous guide to building
up a high fidelity library of basic
classics!

In addition, HiFi REVIEW’s Music
Editor, David Hall, gives you the
background of the $1.98 market . . .
evaluates the discs being offered at
this price . . . pinpoints the future of
high-quality, low-price records.

If you've been thinking of starting a
record collection or adding to the one
you have—this reprint is your best
guide! Order your copy today—sim-
ply mail 15¢ in coin or stamps with
the coupon below. But the supply is
limited, so order now!

HiFi REVIEW

Box 1778R

Church Street Station
New York 8, N. Y.

|

I

I

I

|

I
Please rush my copy of the HiFi RE- |
VIEW reprint on building a library of |
$1.98 records. I enclose 15¢ to cover I
postage and handling. i
|

|

|

|

|

|

|

I

|

|

|

|

Name

Address

Zone  State

"TELEVISION RECEIVER SERVICING"
by Milton S. Kiver. Published by D.
Van Nostrand Co., Itc., Princeton, N. J.
308 pages. Price $5.95. Soft cover.
Fourth Edition.

Here is a new and up-to-date edition
of a deservedly popular and thorough-
ly practical handhook for the television
service technician.

Since the Third Edition appeared in
1953, many changes and improvements
have been made in receiver circuitry.
Reflecting this trend, this volume con-
tains 150 new illustrations plus a new
chapter on the operation and servicing
of color television sets.

As was the case with the earlier
volumes, the author has stressed the
practical and minimized the purely
theoretical. There are chapters on the
antenna system, receiver installation,
test equipment, r.f. and video detector
stages, cathode-ray picture tubes, test
patterns, deflection systems, FM, re-
ceiver alignment, and u.h.f. television.

Two valuable addenda, an interfer-
ence rundown and a “TV Defect Direc-
tory,” complete the text. The author
has used photographs, line drawings,
graphs, schematics, and TV scope pat-
terns lavishly in amplifying his text
material.

The practicing technician will find
much information of value in this hand-
book—presented in a style which is
both clear and complete.

* * *
"BUILDING THE AMATEUR RADIO
STATION" by Julius Berens, W2PIK.
Published by John F. Rider Publisher,
Inc., New York. 124 pages. Price $2.95.
Soft cover.

This slim volume is a sequel to the
same author’s practical handbook,
“Getting Started in Amateur Radio.”
Assuming that the reader of the first
volume has received his ham ticket,
this book continues the *“course” by
helping him to build or buy the appro-
priate equipment for his ham shack.

The author heartily endorses the
“build-it-yourself” school of hams since
he feels that amateur operation should
be a learning and growing process
rather than merely one of making con-
tacts. For this reason, four out of the
six chapters are devoted to the “home-
brewed” station with a fifth chapter
covering commercially available ham
gear, and the final chapter devoted to
operating the station. He even covers
the tools, hardware, and other miscel-
laneous items needed by the construc-
tor and operator of the ham station.

Schematics and parts lists are in-
cluded for all of the gear needed in
both a Novice class station and that

www americanradiohistorv com

operated by the holder of a General
class ticket, Those who have recently
joined the ham fraternity or have
upped their grade will find this manual

especially helpful in getting on the air.
* * *

"THE RADIO HANDBOOK'' edited by
William Y. Orr. Published by Editors
and Engineers Ltd.. Summerland, Calif.
798 pages. Price $7.50. 15th Edition.

One of the ham's invaluable rofer-
ence books, the latest edition of this
volume is considerably broader in scope
than the previous edition. which ap-
peared about 3 years ago. The present
volume is slanted not only toward the
advanced amateur, but also to practi-
cal radiomen, technicians, and engi-
neers who are in communications. For
example, new chapters are included on
electronic computers, feedback ampli-
fiers, high-fidelitv techniques, and
much additional information has been
included on semiconductors and spe-
cial vacuum tubes.

Other chapters have been brought
up-to-date and some aspects of indus-
trial and military electronics fields
have been touched on. The construc-
tion material has been re-edited and
the equipment described is of modern
design with minimum TVI and spurious
oscillations.

In spite of all the new material that
has been added. the hard core of use-
ful basic information has not been di-
luted and this volume still contains a
wealth of practical information.

* * *
"TRANSISTORS" by Angelo C. Gillie.
Published by Prentice-Hall, Inc., New
York. 254 pages. Price $7.95.

Here is an excellent basic text writ-
ten at an intermediate level and with-
out recourse to advanced mathematical
procedures. Anyone with a working
knowledge of Ohm's Law, a.c. theory,
and elementary algebra should have no
difficulty with this straightforward
presentation.

The text material has been divided
into eleven chapters dealing with linear
and nonlinear conductors, nonlinear re-
sistive control devices, characteristics
of germanium and silicon, semiconduc-
tor diode action, the photo transistor
and its applications, the junction tran-
sistor, junction transistor applications,
the point-contact transistor and its
applications, and other semiconductor
devices.

Since the author is Phase Coordina-
tor of Electronic Fundamentals and
Circuit Analysis at Ward School of
Electronics. it is safe to assume that
this volume was written for classroom
use. Since nroblems are appended to
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cach chapter (with answers given at ENNEEZEN I E2YE BN
the back of the book), this volume ' "“
could also be used by the *‘do-it-your-

self” seeker after knowledge.

The discussion is clear, concise, qnd A l_ E N DA R

admirably presented. The progression

is logical and straightforward. For

those with some practical or theoreti- Of EV E N Ts ‘
cal knowledge of transistor electronics .
who want to know more about this ““M‘-H
vital subject but are not equipped to
tackle the usual engineering text this

“Why Buy Eilsewhere?
Columbia Undersells "Em All!'"
BC-603 RECEIVER

Covers 20-28 Mc. FM. Terrifl tor citizens’ hand.
10 push-butlons. Huilt-in sheaker and squelen
cont. May be operated mohile on 12 V. with
dynamotor (see prices below} or 110 VAC wllh
power pack. Converts in 1 mlnute to ss 9
wand B

o5
k.

AM. 1Info suppHed. Like New...
12 v, I)YVAMOTOH l‘or nlxove
1156 _VAC

24 V. P
115 V. KT 7.9
MATCHING TRANSMITTER FOR ABOVE_BC-
604: 30 W. 1u;(l)mn_rnel pusn-bution FM eorys-

95
11.9%
2.9%
5

b
H

Output voliage continuously \arlnblc lmm
0.1 to 300.000 microvolts! Output im-

book should provide the perfect answer AUGUST 18-21 Lt controllsd P20, 27 s ke 00 § 5
to the question ‘“What hook on tran- T-14/TRC TRANSMITTER
sistors should I buy?" Western Electronic Show and Convention. et SR Ot POV, 0" R “porer
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W. Sams & Co., Inc., Indianapolis. 82 convention director, 1435 S. La Cienega irggsﬁrzeslt Compléte Ih carrving chse. °s'2"9"'§°§
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NOW YOU CAN SECURE A

HIGH SALARIED * TOP PRESTIGE
CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRONICS is the fastest growing industry in America today, This Minneapolis«Honeywell
creating unlimited opportunities for high salaries, with rapid ad- system controls hundreds of
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 graduating
class at Bailey Tech, offering unusually high starting salaries.

BAILEY GRADUATES ARE BEING HIRED for such fascinating and ";’h."‘: "e’“eo"s?.ﬁ::s"’:::‘,'i:g
interesting work as technical salesmen, research and development o Mohpey P 9
of guided missiles, electronic business machines and automatically ~BAILEY GRADUATES.
controlled manufacturing plants, ete,, also good RATINGS IN THE
ARMED FORCES.

UP TO SEVEN TECHNICIANS are necded for every engineer.
this, plus superior training is why Bailey Graduates are bcmg
paid more to start, and are advancing more rapidly than many
men who have spcnt four years in training.

-
|
Resident training is casier and costs less than you may think! We |
provide housing and part-time jobs while in school, plus frec 1
nationwide employment service for graduates. If you want to
quickly enter America’s fastest growing and most exciting in- |
dustry, write for free booklet ... no obligation. |
|
I
|
1

avtomatic manufacturing op-
erations. Experience on live
equipment is emphasized ot
Bailey and is another reason

————————=-MAIL TODAY~———————-

Please mail immediately this free booklet without obligation

Name

Veteran Approved

BAILEY TECHNICAL SCHOOLS

1651 S. Grand . St. Louis 4, Mo.

ELECTRONICS

Address AND
Automatioy |

City
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SCHEMATIC BOOK

Over 25 Schematics, popular surplus gear—
24 pages, large 11 x 7 foldovers, printed one
side, fiber cover, less than 15¢ ea. . includes:

AN/ARC-1  TYransc. VHF BC.610 Xmitt.
AN/ARC-3  Transc. VHF BC-1910r375 Xmitt.
AN/ARN-5 Receiver BC-348- .
AN/ARC-5  Receiver H-K-L-R Receiver
AN/ARC-S  Xmitt. BC-348-)-N-@ Receiver
SCR-274-N  Receiver RA-10 Receiver
SCR-274-N  Xmitt. BC-733-0 Receiver
SCR-522 Transc. VHF BC-312 Receiver
SCR-624 Transc. SCR-183

RA-62 Rectifier or 283 Transc.
AN/ARN-7 Compass BC-659 Transc.
SCR-269-G Cnmvass AN/APN-1 Transc.
MN-26 Compa: AM/26/RIC-2 Ampl.
BC-611 Han y Ialky C-166/A1C-3  Jack Box

BC-1000 F-M Transc.

BC-604 Xmitt. S
BC-603 Receiver

AN/ART-13  Xmitt.

postpaid COMPLETE BOOK 3

MOTOR 3-RPM, vu.ulnul)lu-'l lor and outdoor applica-
Lo (heant rotator ete.y ‘It ulnl alen ol ase res
versibie. sptined shalt 5 acl. nounting
haxe with 4 tapped lwln Ilth nn ype motor wall
arry goud luald 0

BRAND NEW ... ............... ONLY 1] ea.

COMMAND REC. LOCAL CONTROL

1.-m|mu|v assembled, mc.u contrg) Kit 1w ARC-G or
TAN Hecvivers, Panel, switeh, put., knbbs, unsirod,
c hurmshed ..52.95 1

sphine knob ful

only for tunmy. 40

PE-117 POWER SUPPLY jor BC.-GI9—G or 12 ol
Depat G.HL w/tubes. exe. coml, 5
SPRCIAML ONLY oL oL L

RA-62:C POWER SUPPLY A-C lor SCR-522
VHE 10 60U e¥e. ke new T 1y, L. 359.50
KITS ouly fur ahu\e Contuns speetn] sformer. pvetn-

fier, regn or and connectars W sehemnlic.
SEPECIAL ONLY s‘!" oo

REC. MICROWAVE R-111/APR-S
rrequ?gy‘range 1000-6200 mc. fully metered power

uied emec. v, 1o coniained: onelunt g ag 00

GROUND-PLANE VHF ANTENNAS $9.95

SEND FOR NEWEST FREE CATALDG
5500 Min. - 25% Dep. C.0.D.'S - F.O.B. Conn.

HI-MU ELECTRONICS

133 HAMILTOMN 5T., NEW HAVEN, COMM.

SUITS NEED PRESSING—
MERIT DEFLECTION YOKES
DO NOT!

Merit deflection yokes are cosine wound
TO FORM, not pressed. Pressing con
lead to distortion and poor focusing.

Pressing after winding frequenily
causes breakdown.

MERIT COILS AND TRANSFORMERS
HAVE “BUILT-IN" ADVANTAGES.

‘ ! Each Merit yoke is
100% LIVE TESTED

COMPARE IT WITH

MERIT

MERIT COIL AND TRANSFORMER CORP.
MERIT PLATA - HOLLYWOOD, FLORIDA
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Industry

REPORTING to the Electronic Indus-
tries Association at its annual con-
vention in Chicago, Service Commit-
tee Chairman Kenneth H. Brown, of
the Westinghouse Electric Corp., in-
dicated the growing interest of mem-
bers in helping the service industry to
resolve some of its problems,

The report submitted by Chairman
Brown said, “The Committee believes
that it now has an opportunity to make
an additional contribution by working
to increase the prestige and business
ability of the service technician. Qur
planning of the past year has. there-
fore, becn directed to such a program.

“Independent service has more than
played its part in the phenomenal
growth of the industry but, unfortu-
nately, full credit to the servicing in-
dustry has been marred by a few
adverse commentaries about some
service technicians and their practices.
We believe that a comparatively few
are responsible for such reports and
that this minority should not lessen
the complete credit due the independ-
ent service industry.

“While many segments of our indus-
try have taken advantage of the op-
portunities presented by rapid growth,
some have failed to fully realize the
business changes that must be made
and the industry-wide responsibilities
that must be accepted under conditions
of growth and maturity. We believe
that the solution of new and unex-
pected problems can best be achieved
by mutual cffort of the independent
service industry. individual manufac-
turers, and EIA.”

EIA Meets with ESFETA

Prior to the annual convention, the
Industry Relations subcommittee, un-
der Steven R. Mihalic, of General Elec-
tric Co.. met with officers of the Em-
pire State Federation of Electronic
Technicians Associations, Inc., to dis-
cuss scrvice problems.

ESFETA President Robert Larsen
identified four major problems which
he said could be best solved through an
industry-wide approach. These are:
(1) jobber sales to rctail customers;
(2) education of customers in realities
of TV service, and of technicians in
non-technical aspects of conducting a
service business; (3) unrealistic tube
discount structure, and (4) non-uni-
form and unclear warranties.

Subcommittee Chairman Mihalic,
Manager of Product Service. TV Re-
cciver Department of G-E. explained
EIA’s objectives and pointed out that,
as an association of manufacturers. it
could not deal directly with some

wwWw americanradiohistorv com

phases of the industry’s problems. But
EIA’s embryo non-technical education
plan was described as a means of im-
proving the scrvice dealers’ ability to
cope with the problems of customer
relations, business management, ad-
vertising and promotion, and relations
with factory, distributor, and dealer.

The program under development
may include texts, films, and such
written material as is presently avail-
able from member firms. The program
is to be prepared by professional people
under EIA sponsorship.

TESA-Miami Jobber Program

The Radio & Television Technicians
Guild of Florida, Inc., which is now in
the process of changing its name from
RTTG to TESA-Miami, has made ex-
cellent progress in its program to put
service dealer-jobber relations on a
more stable foundation. Shan Desjar-
dins, editor of “TESA-Miami News,"”
recently said of the program:

“The parts distributors who have
accepted and signed the policy state-
ment which appears on the opposite
page. are doing so in good faith. Time
will prove the sincerity of their agree-
ment. The service industry should also
show good faith by accepting their
pledge and good intention to fulfill
their obligation.

“A beginning has been made in our
struggle to correct certain abuses in
distributor wholesale practices. There
are still many problems to be over-
come. Committees are yet to be ap-
pointed and men selected from both
sides to iron out differences of opinion,
establish rules of conduct, qualify those
who are entitled to purchase at whole-
sale, enlist the support of other indus-
tries in correcting abuses, and setting
up a control and check system which
would be acceptable to both sides.”

The *“Distributors Statement of
Policy,” which TESA-Miami recom-
mended to parts distributors as the
basis for better inter-industry rela-
tions, includes the following seven
points:

1. To maintain an adequate ware-
house stock to insure prompt service
to our service-dealer customers. 2. To
operate and maintain a separate sales
force, counter and order department,
and delivery facility designed to mect
the necds of our service-dealer custom-
crs. 3. To actively solicit business from
bonu fide service dealers only. To re-
strict sales to qualified, authorized
purchasers only. 4. To maintain an
announced, uniform, pricing structure
for all bonu fide service dealer cus-
tomers which, while competitive, gives
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advantages to none and is fair to all.
5. To operate a firm and fair credit
policy, uniformly administered to all
service-dealer customers in line with
sound business practices. 6. To engage
in special service-dealer promotions to
assist our customers in improving and |
strengthening their businesses. 7. To |
support continuously the efforts of
those manufacturers who, by their ac-
tions, have shown their interest in the
future of the Independent Electronic
Service Industry.
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NATESA Nashville Meeting
Delegates returning from the
NATESA annual spring convention,
held this year in Nashville, Tenn., ac-
claimed it the biggest and best ever
held by that organization. It was
reported that more than 200 dealers
and technicians from all sections of the
country attended the two-day affair.
Frank J. Moch, executive director
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elected president of TSA of Michigan
at the recent annual election. He suc-
ceeds Karl Heinzman of H & M Elec-
tric.

Other officers selected by the mem-
hership include Michael Graham, Graco
TV & Radio, secrctary; Isa Katuah,
New Center FElectronics, treasurer;
Lawrence Nelson, Globe TV, central
vice-president; Calvin Longton, Long-
ton TV Bros.,, south vice-president;
Charles March, Vutronic TV, NW vice-
president; Lou Hudson, Hudson TV,
east vice-president; and Tom Goode,
Televox TV, west vice-president.

Dallas Wage Survey

A survey made by the United States
Department of Labor, which covered
21 service shops employing 50 techni-
cians in Dallas, Texas, indicated that
TV and radio repairmen in that area
earned an average of $83.50 weekly
during the month of March. “Combina-
tion” service technicians, those who
did both bench and outside work, were
the highest paid. These technicians re-
ceived an average of $92.00 per week.
Bench men who worked only in the
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GO ESSCO FOR C-B GEAR

THE TOPS IN PERFORMANCE—-QUALITY-LOWEST
IN COST

A partial list of EXCLUSIVE fratures 0 ESSCO
Transcvrs tput  effici thru use of
xm!mq type tubes. l!lay switching antenna circuit.

100%; mod. no feedback. HWeavy du.y xmtg type com-
ponents with HI cails/conds. Fixed tuned oscillator
stage guarantees FCC compliance. Crystal calibrator
for receiver alignment/chan. setting. Super gensitive

selective revr—more 3ig8 with less noise. Line ifput/

output xform. Eil( patching into fone Imen
more features would fill this page, send sPe:

THE ESSCA GEM C-B Transceiver kit. Cample!e w/an
parn. wd cails, tubes drilled chassis, easy instruc-
tions . . . . .$39.95
suPEu DELUXE KIT includes prefabbed units ready

Dozens

for w-rlng RF oscillator stage wirced and cali-
brated .. . . . -$49.95
Spe-:-ly channel power supply choice. 6-12 VOC

115
The Essco QUAL GP antenna, sturdy durable tem-
oered steel elements, lo loss base insul, dnuble-spower
....... 27.95
!UILD-IT YOURSELF wiT €.B tranymitter featured
this issue,
ete. A Esico Special,
ESSCO UNITIZED POWER BOOST C-B XMTR. Allows
30 watts on :hl". x23 for signaling or 5 watts voice
on all 23 ch Iz 9.95
CAN'T GET VOUII

compleh parts kit with drilled chassis

9
DIESENT C+B unit to Put out?

MITTER. Complete wired/tested
RF unit of mgnen Mert.

Ready to ingtall w/your

prescnt P.S. & modulator .$19, 95
Many new hl%hly mterenmg C-B gadgets described in
STHE C-B A monthly info packed bulletin,

Will help you get the mo!tell rom C-8 aperation | .

Ten cents/issue are not the largest. but

we've got the mostest in c-- values.''

ESSCO C-B HQTS. ;4%
e« NYC 13, N, Y
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Electronics Engineering
Degree in 27 Months

Realize your dream. Become @ gradaale engineer,
Shire rewards awaiting college mii higher
income, rapid advancement. Important firms visit
Tri-State to interview seniors. Approved for vet-
erats

Electronics or Power Major
Bachelor of science Degree in 27 Moniks in Elec-

trical, Mechanieal, Civil. Chemival. Aeronautical
Boginecring, fn 16 Months a B.S. in lmuu_wqw.
Administration (General Business, Accounting,

Motor Transport Management majors). For earn-
est, capable students. Small classes. Enrollment
limited. More professional class hours. Mature
students. Well-equipped labs.  Modest costs,
Beautiful campus. Yeur-round opcration. Enter

Sept.. Jan., Mar., June. Write J. II.
“' McCarthy. Director Admissions, for Cat-
i Illi

alog and “Your Career” Buok.
3 ‘3‘" TRI-STATE C
A (s 1689 College Ave. Angola, Indiana
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GLOBE ELECTRONICS

A World of Values!

The Transceiver Buy
A Lifetime!
1215 MC TRANSMITTER
& RECEIVER

Conslsts of superheterodyne
recetver and pulse transmite
ter for gperation on §50.
1330 Me. band

TRANSMITTER: 213 W
olnépul. CW. Fred.: 1215-
1233 Mc

RECEIVER: — 100 DHM.
$258-1330 Me. —H0 DBM_
2300-2483 Mc, Superhet-
erodyne

CAVITY: Contains local
OBC., Xmtr., pulse Osg,
crystal mixer. 1—2C42,
1—2C468 lubes. eeder-
Root counters. Complete-

J ly wired

=108
Roln{_s included. Receiver practically ready to go as
i ransmitter easily converted from pulse to CW
Easy-to-follow, complete conversion instructions writ-
ten by Don Goshay, WOMMU, 1215 Mc. World Record
Holder—subplied free of charge!
COMPLETE, AS ABOVE. ONI Y -
CAVITY, AS ABOVE, complete, sold seParate-
1y at . : 24.95
IF STRIP, AS ABOVE complete with tubes.. 14.95
RELAYS, RL-1037. RL-1030. Each 1,99
00 VDC. POWER P K
Ideal for 1215 Mc. Transmitter-Receiver. Complete
with diagram. 1 8 power mer. choke,
Jewel 1light, switch, fuse holder. 5Y3 s‘z 95
lube w/socket. etle. Brand New s

e T ———————— e
25% dep. Bal. COD. Items FOB Santa Monica, Calif.
and subject to prior sale. Calif. residents add 4% tax.

Write For New Free Flyer! Visit Our New Sales Center

GLOBE ELECTRONICS

3103 PICO BLVD, SANTA MONICA, CALIF.

Phone: EXbrook 3-7206

$34,95

CRYSTAL CONTROLLED
CONVERTERS
POLICE o FIRE ® 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. Also
complete line of conventional powered
converters, tuners and receivers.

Other

A practical converter for emer- =
gency use with powered home 5
g{rcauto sets. Tuneable over 12

. 26-50 MC or
108-174 MC,,. .. 3|3-95 =
Also available c¢rystal con-
trolled up to 54 MC. .$18.05

ORDER TODAY OR WRITE FOR LITERATURE

__ KUHN ELECTRONICS
10 GLENWOOD CINCIHM AT 17, GHIO

ELECTRONICS

PREPARE FOR A GOOD JOB!
8ROADCAST ENGINEER
RADIO SERVICING  AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROYED FOR VETERANS AND SURVIVORS
TERANS

OF YE
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17, MD.

%~ MAIL ORDER HI-FI ™%

Yoy can now purchase all your Hi-Fi from one
reliable source and be assured of perfect delivery.
Carston makes delivery from N\P:tock 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 catalogue.

CARSTON STUDIOS

125 East 88 St, New York 28, N.Y.
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shop earned an average of $81.50, and
outside men received $75.50 weekly on
an average. Helpers averaged $41.50
per week.

The survey did not include factory-
branch or retail-store technicians.
Neither did it cover about two-thirds
of the 250 independently owned repair
shops in Dallas County because they
employed no full-time workers.

TEAM Election

The Electronic Association of Mis-
souri, 4134 Easton Ave., St. Louis 13.
Mo., elected the following officers to
lead the organization for the coming
year: W. C. Pecht, Goodfellow Elec-
tric Service, president; Stanley Siegel,
vice-president; Arthur A. Mayer, secre-
tary-treasurer; Robert Lucas, record-
ing secretary; Ken Schmidt, sergeant-
at-arms. Directors named include F. B.
Floyd, Ed Laurence, and Herman
Wolfe.

St. Louis Service Event

In St. Louis. Mo., manufacturers, dis-
tributors, representatives, and the two
local service associations pooled their
efforts to make an outstanding success
of a three-day service event recently
held there. The program included dis-
plays of parts and equipment, demon-
strations, and educational seminars
under the guidance of nine nationally
known speakers. It was developed and
promoted by committees representing
all elements of the industry, working
together in an organization known as
“The Electronics Club.” It was re-
ported that attendance during the
three-day series topped 8000.

Membership Benefits

The association’s hospital, surgical,
and weekly-income benefit plan cov-
ered in a recent issue of the “TSA
(Delaware Valley) News” is an excel-
lent ijllustration of just one important
advantage service dealers have gained
through banding together. While many
other service groups have made ar-
rangements for similar plans for their
members, a review of the elements in
this program points up the value of
such collective insurance plans to
small-business operators who cannot,
in the normal run of things, obtain
such benefits in other ways:

There are no age limits, no required
physical examinations, and pre-existing
conditions are not excluded from cov-
erage. Benefits begin at once with no
waiting period, for either employers or
employees. This includes waiver of
waiting periods before maternity bene-
fits can be used, but there is a 9-month
waiting period before other benefits
apply to dependents. Shop owners who
are TSA members find this arrange-
ment particularly valuable, since pro-
prietors or partners cannot be covered
by regular Workmen's Compensation
Insurance in Pennsylvania, Additional
information on this particular plan
may be obtained by writing Ray Fink,
Editor, “TSA News,” 7819 Rughby St.,
Philadelphia 50, Penna. 5o
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One-Tube FM Front End
(Continued from page 54)

If drift has caused the if. voltage to
change. this change is coupled back to
the oscillator and, in turn, corrects the
oscillator. Remember that, in more
conventional systems for automatic
frequency control, a corrective voltage
that depends on the extent of drift is
also used to re-adjust oscillator fre-
quency.

So much for the operation of the
circuit. Concerning the reasons for
choosing such a design, we need not
go into these in great detail. It is
worth noting that the use of triodes
instead of pentodes or a pentagrid con-
verter substantially reduces the prob-
lem of noise generated by the circuit
itself. The more electrodes that be-
come involved in the tubes used, the
greater random electron activity is
generated.

The autodyne converter is a highly
efficient circuit for other reasons, too.
Take the case of the pentagrid con-
verter, in comparison. A certain
amount of electron current originates
at the cathode. A great deal of this
current never reaches the plate, being
taken up by others of the several in-
tervening electrodes. Thus the ampli-
fied i.f. output at the plate is kept con-
siderably below what one might expect.
Although a triode would not appear to
have as much theoretical gain as a
tube with more elements used in its
place. most of the electron current
originating at the triode cathode is
effective at the plate, resulting in high
efficiency. This means appreciable if.
output.

The greatest value in knowing the
“ins” and *“outs” of this type of front
end, to the practical technician, is the
bearing such information has on serv-
ice and alignment. To begin with, we
are here dealing with a very compact
design in which there is a great deal
of close coupling between different
portions of the circuit and in which
many components are actually opera-
tive in more than one role. Thus we
know that any adjustment or compo-
nent change is likely to be more sensi-
tive than would be the case in a less
integrated design. All capacitors, es-
pecially those serving a dual purpose,
are critical. Relatively slight changes
in them might have noticeable effects
on circuit action. If they are to be
replaced, exact values should be re-
spected as closely as possible. This
would pertain to all other character-
istics aside from their capacitance,
particularly temperature coefficients.
Capacitor type, size, shape, physical
location and dress should be duplicated
as closely as possible.

Alignment components, since they
may affect more than one circuit, must
be adjusted with care and usually in a
specific sequence. The 2nd detector and
i.f. strip of the tuner in which an
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autodyne front end is found should
always be aligned first. This is good
procedure with any FM tuner or re-
ceiver, but is particularly important
here, even if trouble is believed to be
directly in the r.f.-converter portion.

If there is any reason to suspect that
the front end is oscillating, or if the
twin triode it employs has been re-
placed, adjustment of the neutralizing
trimmer (C. in Fig. 1) should be
checked, Of course, if the r.f. amplifier
is of the cathode-fed grounded-grid
type, no problem exists here. One
should also remember that any change
in plate voltage to this stage, as when
a resistor in the “B+" line has been
overheated, may also produce improper
operation. Therefore, especially after
a short within a tube has occurred, this
possibility should be looked into.

To adjust the neutralizing trim-
mer—after all other adjustments have
been made-—filament voltage should
be removed from the twin triode alto-
gether, usually by removing one fila-
ment lead. The signal generator is
then set up for output at about 100 mc.
with audio modulation. If the stage is
not properly neutralized, the modula-
tion should be audible. C: is then ad-
justed for a null—that is, to eliminate
audio output. In some cases, it may be
necessary to disconnect the load ca-
pacitor across the output of the ratio
detector to enable the audio to be
heard. It is also possible to use a
v.t.v.m. at the grid of the limiter,
where such a stage is used, to obtain a
visual indication of the null.

There is another expedient for mak-
ing this adjustment, but it is not the
preferred method if adequate equip-
ment is on hand. The trimmer may be
rotated until the receiver breaks into
oscillation. Then the adjustment is
rotated back about a quarter of a turn
from this point. This will allow a small
margin for component aging, line volt-
age variation, and other such factors.
It may reduce sensitivity somewhat
too. If the set still oscillates after neu-
tralization has been attempted, an
open bypass capacitor in one of the re-
ceiver stages is the next possibility
eligible for suspicion,

Other adjustments will vary from
one version to another. In the particu-
lar one shown here (Fig. 1), C, is ad-
justed for maximum output while the
receiver is tuned to 91 mc.; C.. is ad-
justed on 100 mc. Careful adherence to
the alignment method and sequence
recommended by the manufacturer for
any version encountered is even more
important than usual with these cir-
cuits.

This design is enough of a challenge
to technicians so that many manufac-
turers recommend factory repair only.
However the properly equipped and
adequately oriented technician can
avoid this measure in most cases.

The infiltration has already begun.
You may see many of these front ends
before long. Take your time with
them until you know what you are
doing. Know them, and their owners
will know you. —30—

August, 1959

 WALTER ASHE SAYS~-

WE NEED YOUR USED*
EQUIPMENT RIGHT NOW!

Today’s king size Walter Ashe '‘Surprise’” Allowances

prove you get the deal of a lifetime.. .. if you trade now!
*Made since 19458
Tell us what you woant...ond what you - - |
have to trade! The coupon brings our P ' {
top “‘Surprise” Allowance on the new- ! AMATEUR GEAR |
est models of famous brand equipment!

The newest from
Collins, Hammar-
tund, Nartional and
all the other 1op
names. Best terms,
always!

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

fromk Ashfe." Makelll.ls your “Odne Stop Super-

market” for everything in Radio, Television

and Electronics. Qur stocks of r’ep!acement HI-FI COMPONENTS
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.

Trade your name-
brand, factory-made
amplifieror tuner for
new monaural or
stereo equipment.
Ask for our big ““Sur-
prise”” Allowance.

FREE e Send for new 1959 Catalog

New 144-page catalog ready now ... mail the coupon for your FREE
copy! You'll find everything you need at lowest money saving prices.
Here are 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 Buyers Guide
Catalog! Catalogssentonlyto residentsof United States and territories.

Y@V R RTURIFIVEE "SURPRISE TRADE-IN" COUPON
WALTER ASHE RADIO CO.

YOUR ONE-STOP SUPERMARKET
LTV S TV I [ Dept. R-8-59 « St. Louis 1, Mo.  In Our 37th Year

Rush New Catalo

n [ 3 Send latest lists oFsuaran!eed Used Equipment
&_‘n ﬁi! @ ff [0 Rush “"Surprise Trade-in" offeronmy__________

u H E s_'ru FI s“F{H HRRHET - (s"ho- make and model of equibmenl desired)
Name_.. —

1125 Pime Street—3t Lovis 1, Mo. YIS

i

1

i

i

i

RADIO CO. — — :
i i

I

i

1

WANTED! &z
e Components or Parts!

If you have something to sell, let ELECTRONICS WORLD readers
know about it in our classified section. It costs very little: just 50¢
a word including name and address. Minimum message : 10 words.
For further information, write:

Martin Lincoln, ELECTRONICS WORLD
One Park Ave., New York 16, N. Y.
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' CLASS "D" CITIZEN BAND
CRYSTALS

3rd__Overtone: Hermetically Scaled
FEXAS .0089, tolerance—Meet F G C require.

HEG :7;3'"6in9;p.@ing_.qso
e Y L
r 22 CHANNELS EACH

{add S¢ per crystal for postage and
handling}

The following Class “D" Citizen Band frequencies
in stock (frequencies tisted in megacycles) : 26.965,
26.975, 26,985, 005, 27.015, 27.025, 27.035,
27.055, 27,065. 27.075. 27.085. 27.105, 27.115,
27.125. 27.135, 27,155, 27.165, 27.175. 27.185,
27.205, 27.215, 27.225.

RADIO CONTROL CRYSTALS
in HCS/U HOLDERS—SIX FREQUENCIES

Tn stock for immediate delivery (frequencics listed In
megacyeles);  tolerance  005%, 14" pin  spacing.
050 pIn diameter. 093 pin spacing 15¢  extra.

Specllv freauency desired.
5295

26,995, 27.045, 27.095, 27.145,
27195, 27,255, ... ..., .v.at. EACH

Send for FREE CRYSTAL CATALOG
WITH OSCILLATOR CIRCUITS

Ceramic socket for HC6/U crystals—
ea.

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS
R See big red display , , . .
if he docsn’t stock them, send us his
name and order direct from nearest factory.

ORDER FROM NEAREST PLANT

TEXAS CRYSTALS

All Phones: GlLadstone 3-3555 (River Grove, 1l.)

Texas Crystals. Dept, R-89 Texas Crystals, Dept. R.39
8538 West Grand Ave, OR Crystal Drive
River Grove. 1II. Ft. Myers, Fiorida

ALL ORDERS SHIPPED 1st CLASS MAIL

TV PICTURE TUBES

At Lowest Prices

10BP4 § 7.95 17BP4 $ 9,95
12LP4 8.50 17CP4 17,00  21ATP4 15.75

21AMP4$15.75

14B/CP4 9.95 176P4  17.60 21AUP4 15,75
160P4 12,00 21EP4 .
16EP4 12,75 17LP4  11.50 21FP3 1450
16GP4  14.50 17QP4 9.95 21WP4 14,00
16KP4 9.95 17TP4  17.00 21YPA 14,50
16LP4  10.95 19AP4 16.00 217P4 13.50
16RP4 9.95 20CP4 13,50 24CP3  23.50
16WPA 12,00 20HP4 1450  240P4 24,50
16PT4 9.95 21AP4 22,10 27P4 39.95
17AVP4 12,50 21ALP4 15,75 27RP4  39.95
t Year Warranty

Aluminized Tulbes $5.00 more than alvve prices.
Prices include the return of an aceeplable sumllar tube
under vacuum.

These tuhes are manufactured from repracessed used

zlass bulbs. ALl parta and materlals including the
electron gun are hrand new

ALL PRICES FOA CHICAGO. ILLINOIS. hepusalt
reaulred. when old tube is not retwrned, refund-
ahle at time of veturn. 250% deposit required on
€O chipments, Old tnhes must be relurned pre-
batd. Tubes shipned Ral) ExDreas,

WRITE FOR COMPLETE LiST.

— PICTURE TUBE QUTLET —

3032 MILWAUKEE AVE.
CHICAGO 18, ILLINOIS
Dickens 2-2048

CITIZENS LOW COST 2 WAY RADIO!

| NOW!TWO WAY RAD!O FOR EVERYONE !
| Noligrner oc permit needed on new Low Vawer 100 My -
: Talk and [ten to AN TON A"

plete ready to opes
u!:-l"f =y 6y W 47 deeri 1

CE———n cludes mi o and apeake

A fone ‘Tolk:listin switeh 5 01 5o

T orke o ,}‘- nlml»mel_ﬂnl-rlﬂ4 earey ing Lansdl-
|

steel eabinet Runge depends or

locutian but van be fron to
nides Cipernbion everswhere u. 170 vels
| 5, jl"-\. i nolutel w501 g ddwe job
— - § Jant touek aw b o i 0% o ostes— iente
¥ | ol Car®y BOC pesyoirorsr mts 3oas of panr

1
_— ==3_ 1) unite can br umd togett -~ an desired

hill ck miol 1c
'SEND ONLY $5.00 (il sk oot i
way Radip destted nud we will send 101 dor halunee of o4, 35 pl an ot
agaml 11303 chinrgen or send $29,95 plus $2.00 (poalage and meurance
for emeh radio wanted. Cunrunteed to work or mani, back , lieder now
for early delivery before price goos up. Availsbie waly from

WESTERN RADIO Dept. HTN-S KEARNEY, NEBR_

ENGINEERING DEGREES

E.E. Option Electronics or Power
Civil, Mechanical, Physics.
Also in Liberal Arts and Business
Adminristration
Earneu through Home Study
Pacific_International
College of Arts & Sciences
Primarily a Correspondence School
Resident classes also available

PACIFIC
INTERNATIONAL

cAs

5719-R Santa Monica Blvd., Hollywood 38, Calif.
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PORTABLE FM GENERATOR

Marconi Imstruments, 111 Cedar
Lane, Englewood, N, J. has just an-
nounced the availability of a compact,
lightweight FM signal generator, the
Model 1064/2.

Designed especially for mobile radio
service work, the new instrument pro-
vides coverage of all mobile bands to

470 me. A converter for coverage up to
960 me. will be available shortly. Fully
stabilized a.c. power supplies are used
for maximum stability and tubes using
directly heated cathodes shorten
warm-up time to only a few minutes.

Output down to .05 uv. (with 10:1
attenuator pad) is controlled by a pre-
cision piston attenuator and FM is
applied from an internal 1000-cps oscil-
lator or from an external source. The
carrier frequency can be shifted by
accurately calibrated amounts for
measuring receiver bandwidth and dis-
criminator symmetry,

The manufacturer will supply com-
plete specifications and price on re-
quest.

MOTOROLA'S A.C. VOLTMETER

Motorola Communications & FElec-
tronics, Inc., 4501 W. Augusta Blvd.,
Chicago 51, Ill. has entered the elec-
tronic instrument fietd with a low-cost,
all-transistorized battery operated a.c,
voltmeter.

The new unit has full-scale readings
of 1 millivolt to 300 volts in 12 ranges

with essentially flat frequency response
of 20 cycles to 1.5 mc. It has a db scale
and a “battery OK” scale. High input
impedance of 10 megohms shunted by

www americanradiohistorv com

15 wepf. is provided in the 1-300 volt
range and input impedance of 1 meg-
ohm shunted by 25 guf. is provided in
the 1-300 millivolt range. Accuracy is
* 5% up to 1 me. and the unit is
usable as an indicator up to 5 mec.

The power supply of standard bat-
teries provides more than 400 hours
operation. The instrument uses seven
transistors, weighs approximately 5
pounds, and measures 5" x 5" x 10",
The entire unit is housed in a sturdy
steel case.

REPLACEMENT RECTIFIERS

International Rectifier Corporation,
1521 E. Grand Ave., El Segundo, Calif,
is now offering replacement rectifiers
for color TV sets.

The new silicon rectifier stack meas-
ures only 115" x 11." x 344" and is rated
at 750 ma. It will replace original recti-
fiers in RCA color TV sets (Chassis
21CT660-2,3,4); Raytheon Chassis 21C-
T1C; Sylvania Chassis 31C606: and
other color TV sets having doubler

power circuits. This single TV-502 sili-
con stack will also replace two seleni-
um rectifier stacks in all black-and-
white TV sets that use twin selenium
stacks in a doubler circuit.

Eyelet construction permits direct
replacement of original units, with no
holes to drill, no conversion kit re-
quired. These new replacement recti-
fiers are now at the firm’s distributors
throughout the country.

SMALL-PARTS STORAGE

Akro-Mils, Inc,, 820 E. Market St.,
Akron 9, Ohio is now offering a new
series of transparent, plastic-drawer
cabinets which has been specifically
designed for the storage of resistors,
capacitors, terminals, switches, tubes,
wire, screws, solder, flux and other
items to be found in thc¢ scrvice shop.

Two basic drawer sizes measure 27
high, 11” deep, and 3” wide (Model M3)
and 2" high, 11" deep, and 4" wide
(Model M4). The drawer is molded of

ELECTRONICS WORLD
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durable one-piece plastic with a pull
handle at the front. A stop tab at the
rear limits travel and prevents spill-
age. Full length runners add strength
and make sliding easy. Self-adhesive
drawer-front labels and inside label |
slots are provided for indexing the con-
tents of cach drawer. Flexible parti-
tions are also supplied.

A complete data sheet on this “M |
Scries” of cabinets will be forwarded
upon written request to Department
EW of the company.

MONEY-MAKING
METERS

That’s what hundreds of Mobile-Radio Engi-
neers call their Lampkin Test Equipment!

Q _=

PEAK-TO-PEAK V.T.V.M.
Century Electronics Co.. Inec., 111
Roosevelt Ave., Mineola. N. Y. has re-
cently introduced
the Model VT-1
vacuum-tube
voltmeter which

features a single | rge&fgm? 105-B :MCRO‘I,V\ETER LAMPKIN 205-A FM
R Meter. Ronge 0.1 to 175 MODULATION METER. Me
all .DUI‘I?OSC‘ probe me. (to 3,000 mc. by checking multi peak FM swing *12.5 ke, ot:i;."ze;
which is said to pliers). No additional c¢rystals or ke. an transmitters from 25 to 500
do the work of cails needed. Price $220.00 net mc. in ane band. Price $240.00
net

four probes.

The ““Multi-
Probe’ can be set
to function as a
d.c. probe, an a.c. probe. low-capacity
probe, or r.f. probe by simply twisting
the rotating head. A special holder on
the side of the instrument casc keeps
the probe firmly in place and readily
aecessible.

The v.t.v.m. is powered by long-life Name___ a _
hatteries and features a 6-inch 100 pa. LAMPKIN Lﬁﬁaﬁﬁi&lﬂﬁlfs, INC. Address = —
meter with multi-color scale. It is =
shipped fully wired and calibrated and BRADENTON, FLORIDA Chty — _State

competition-free field? To learn more. ask for
free booklet, “How To Make Money in Mobile-

Radio Maintenance.” A
r————-..-..-..-—-——-—% -
LAMPKIN LABORATORIES, INC.
MAIL COUPON I MFM Division, Bradenton, Florida
TODAY!

Wouldn't you like a grnaranteed income in this %L
(== B

At no obligation to me, please send
O Free booklet O Data on Lampkin meters

is housed in a hammertone finish steel
Standard UHF Strips ant & oscil, set mfg, I 50 AUGUST——
case. lgh\mndnrd Coll Prod, Co. fnd. Boxed. per “'llll bivin S|ZZL|NG HOT
For further information, complete l'xqulu/'vs'r(ﬂwh EY LT R AT TSI
. . Variac type 200 B 1 amh G.R. usel coxicel. 95 SURPLUS SALES!
specs, and price, write the manufac- Latening type relay contains 3 rlaya 13 or 24 vm- ‘
turer direct contaetson the welector semivwired wew 2000 PORTABLE ELECTRIC MEGAPHONE
N Selsyn Generator G.E. Madel 2I5HIT 115 V60 eyele Conalsts of 4 Units—1"ortable Amplitier. Megs p
e used w/gears.  Like new . . 14,95 pr. ‘ Chareing Rack. Amplifier operates from € volt s .
ARCO "5-PAKS" | BC 652 Receiver w/ 12V dyn. Less tbes 7.8 STt T VT O B Gt QT et AT 0
Arco Electronics, Inc., 64 White i.'.?.‘;“\"os‘TTmu« o T TN PO T ANK PERISCOPES
Strect, New York 13, N. Y. is now AT A i :

element. A perfect wolderec

i) Type assembly measuring 8
Takes up 1o 2 No. 14 wire

nu;n Head Assembly and can he viv

packaging a service assortment of

g 3 1 h
“Elmenco” DP dl]’)ped Mylar paper ca- bax w/imstriuctions. 4 lmxes E,::lgigﬁ)r%g;irﬁqggefn';“('l‘“‘sfs 95
; ; - 0-500 M = : b 5 Lby
pacitors in handy moisture proof trans- A hrtvr SRS s IR R e W i i I i Toerioupe—Tank 15pe Gl 385, I'riine
" " R striimaoent. 2 for 3.00: 1.58 ca. x 12" x »".
parent “5 Pak” bags. | | SLOHAR hen-inductive resistor Gonr ahmis 118 watte | | 1. 5
&

. . q 2
Each bag contains five capacitors in Partable Amplitying Megapho:e o8 |(|‘..1n.|1 \.:‘\'\: ;: gg ' hove only with 2 34 95
values from .001 to .25 uf. at 600 volts | Filter Choke—5 HYS-500 na i olms ek BE poT | | | wer Telescone jtounted inside.  New
o . . 2000 VRMS {smalh 2.95
8C-645 XMTR Recciver w Tubes 445 L0 ome. R-85/APN-9 LORAN
and from 001 to 05 at IGOO‘VO“S Th(‘ cectver T ":,,",,‘UN‘ I"ls.ss | Laran Receiver il lln dicator usedohy Plares and M
new units are designed to simplify in- Control Box for above. ... .. .. Mrand New 1.49 o) i "‘; "‘”("m??'{ hy  Radio  Shmals,  Co
: : PE.101¢ Dynamotor Brand New 5.95 X et $59.95
ventory control for both jobbers and 28P1 Tube. ... ... .. .. Tes | | g T VR ANPrON SO THA- - ;
LY, Test Set T=-545/up Echo § anuat 39,
technicians. RM-52 Remote Control UMt . ... . NKW 1.08 SELSYN MOTORS
The capacitors are phCnOliC resin Variable Capacitor 1 Stator DBual 250 mimfd Goon ||u V. 80 I‘l’yl lSell[yn!. {\lll types
volts L. o o 6.95 available. lowest Price i
coated to withstand four times more Variable €apacitor 7 seelimms 4:200 mofd  0-200 the warid @ — 8.9

mmil.  Peak voliage 1000 volts—Speciab 2.95
Variable Capacitor 450 mmfd Peak Voltage 1750
Special o

N2 » 110 V, a0 - imik
Seluyn. New Cond. .Cy s to 31195

humidity than the average molded ca-
pacitor, according to the company.

T.v. Printed Circult Boands.  Contains Allen Br
Resistors 7 oamnd 9 n fockelp ansoldered S0

e
ea.

High reliability is claimed at full rated ' 2 tor 1.00 ‘PERMAP!CENT I‘VII‘iGP:ET MOTORS
voltage up to 110 degrees C constant 1) O i et G G 610 B o) (s Sy o oo 11860 R Revirante. e
i 3 e Horizontal Outpul Tran. HCA No. 102102 Color o small power e
Op;;ratl(}n' Ah“ va'lufes aI‘Ct‘t 10 /’ tl NEW 9,98: Yoke RCA Nu. 102280 1colory Niw 1498 | [ B Used. Exe. Conde . vn v v e i e nnnn Ka. 81 50
or u on BC-639 Receiver 100-150 MU wilh power ~upply ree-
- urt Sl" oo . aCse { Utier 8A-42 u\‘ 115V ACGU © S ,‘ 'r ke * »\:r‘ :rs.‘; MID RANGE DRIVER
new “5-Pak” assortments, write the BC.63BA Frea. Meter 1im. 0 » Similar to 1M Gl Opesating Watls
347 N \’l-‘\\‘ Boxed 18 Froqueney  Hespotise 1k 7ol
veles m vC Inu- 1 7718 nmunllng s-’ 50
Lurhing., $51L040 Value, Al1 New . a

0-800 VDC 3" RO. New, Boxed . 3.95; 2 for 7.00

STANCOR TRANSFORMERS -All 115 Vel 1o

NEW SERVICE PROBE Crvele Pro NEW
King Resedarch Luboratories, 801 So. s LIh TSuED SER=EID BV S '
11th Ave., Maywood, Ill. is now in pro- Tranx. Mo. Z-TAb VOT—200 MA SV-SA VLG
. . . Tranx No 1T Ve Toanii MA GV-3A/3V.dd
duction on a new device for electronic | 195

company direct. o100 microames o Bl Eiitlincap, oo SFH \
I APN-1 TRANSCEIVER

q] l \I|

4
Ha :ll 14 Tl l
an T Exc. L'sed Cn)mh- s 4 95
tion \AI”I Tuhes and \ HH)" Af

-

See our Drevious ad for Special Surplus ltems.

e 1 440 VCT—200 MA 2ﬁ\'--’u\/'-‘l'i9\J Ail prices F.OB. . F., Callf. calif, ordrrl,.::gd" %

cenmcians. JVCHA 185935 MA Tabi OF Salen, Tax, 200k, bofl, 8,00, OO0 LbieT
The “"Miracle E” probe is dCSigned to 1.98 prior sale. Canadian Orders add Postage. No slamps.

test radio and TV type rectifiers; check l

continuity and indicate resistance up | !'I'AHDAI'D l“l'l'“i

to 400 ohms; test small transistors and ‘ 194 GENESEE 57.. BUFFALO 3, M.Y. Wi 1230 Market 5t., Son Francises 3, Colil

crystal diodes in the circuit; check gy DELIVERT ASBUBED | Telephone HEmlock 1-3106
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GROVE CITIZENS BAND
TRANSCEIVER KIT!!!

ONLY s3495

COMPLETE KIT OF PARTS. TUBES. CHASSIS
PUNCHED CHASSIS—PRE.-WOUNRD COILS
ALL MAJOR COMPONENTS MOUNTED
INCLUDES 27.005 MC. CRYSTAL

COMPLETE INSTRUCTIONS INCLUDED
AVAILABLE AT LEADING JOBBERS

COMING NEXT MONTH: NEW SUPER CIRCUIT
WIRED TRANSCEIVER ® HANDSOME CABINET

® 4.8 WATTS OUTPUT 95
e MOBILE OR FIXED owr 359

GROVE ELECTRONIC MFG. CO.

4103 W. BELMONT CHICAGO 41, ILL,

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, llinois

L IR B

TAI'E RECORDERS

HI-FI COMPONENTS
SLEEP LEARN KITS

MERITAPE UNUSUAL
Low cost, high auality VAI-UIS
reeordlng tape. in boxes REE
nsu Catalog
DRESSNER 69-02 RA, 174 S.., Flushing 65, N.Y,

BARGAIN TV
HUNTE 7

SERVICEMEN!

Wrile for SENSATIONAL CATALOG

R HENSHAW RADIO SUPPLY

ASIP TROOST  KANIAS CITY, MO,

Be a “"¥ey’’ man. Learn how to aend and
réceive meéasages in International Morse
code. Communicate with operAtora around
the Rlobe. Learn at home quickly lnrou:h
famous Candler System. Used by

operators. Qualify for .\mlleur or Com—
mercial License. Write for FREE BOOK.

CANDLER SYSTEM CO., Dept. 2-J.
Box $228. Denver 20, Colo.. U.S.A.

ENGINEERING 7

.
b B.S. DEGREE )
tunities of the
unitles of e IN 27 MONTHS
Studenta -l.udy engineering under accejersted Pprogram
londln7 B.S. degree in 27 mao.; or stapdard 4-¥r, pro-
gram leading to B.E.
mo.) in Math., Chem., Physics. Year-rotnd cla!seu Coms
prehensive training in electronics, television. advanced
radio theory and design, math., nuclear physies and elec.

enfineering. Also prep courses. Low rate. Earti board.
G.1, approved. Enter Sept.. Dec.. March. June. Catalog.

INDIANA TECHNICAL COLLEGE

989 E. Washington Bivd., Fort Wayne 2, Indiana

Please send me free Inl’orm-uon n B.8. ENGINEERING

DFGREE IN 27 MONTHS as ennlf

ju} Electromc- 0 Chemical O Aeronautical

g Cwv O Maechanical 0O Electrical

8.E. Dlﬂl!l IN 38 Mo. in:
‘Mech

a I:ivil
O Che
B.S. nlﬂlll IN 38 mo

U Klectrical (Power or Electronice)
Mnallurglul
N O Math. O Chem. O Physice
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transistors for weak., open, or shorted
condition; indicate polarity for speaker
phasing; and check polarity of a dry
rectifier or for type classification of a
transistor.

The “Miracle E” probe, which was
designed by a practicing service tech-
nician, is being marketed as the Model
JK-1. Write the manufacturer for ad-
ditional details and price.

TRANSISTORIZED CONTROL UNIT

Perma-Power Company, 3100 N. Els-
ton Ave., Chicago 18, Ill. is now mar-
keting a transis-
torized transmit-
ter to be used
with its radio-
controlled garage
door opener. The
two-transistor
unit is self-con-
tained and com-
pletely portable.

The new de-
vice will operate
for more than a year on one inexpen-
sive battery. It weighs only 12 ounces
and is small enough to be carried in
pocket or purse, stored in the glove
compartment, or snapped on the sun
visor of the car. Costly car installation
is eliminated and the transmitter may
be transferred from one car to another.
The transistorized transmitter may be
used to replace older model Perma-
Power garage door control transmit-
ters.

“LOCK-GRIPLIER”

Handicraft Tools, Inc., division of
X-acto, Inc., 48-41 Van Dam St., Long
Island City 1, N. Y. is now offering the
new No. 800 *‘Lock-GriPlier” which has
been designed for the grasping and po-
sitioning of small objects in compact
chassis.

The tool features a unique locking
arrangement that permits its jaws to
take a firm, non-slip grip on small

washers, brads. screws. wires, and
other hard-to-handle objects. The de-
sign permits use of the tool as a vise
while performing operations like sol-
dering where both hands must be kept
free. In soldering applications the tool
acts as a heat sink.

A little over five inches long, the
plier has case-hardened steel jaws. A
pistol grip handle permits holding for
extended periods of time without hand
fatigue and provides greater leverage
for gripping power. The trigger and
locking key can be operated with one
hand. Local jobbers are now stocking
this tool.

6-METER CONVERTER

American Electronics Co., 1203-05
Bryant Ave., New York 59, N. Y. is
now offering a 6-meter converter and
companion power supply in Kit form.

The converter, Model CB-6K, fea-
tures crystal control, a 6BZ7 cascode
r.f. amplifier and 6U8A mixer-oscilla-
tor, special pi-net coil with taps, over
100 db i.f. rejection, a noise figure of
better than 4 db. power gain of 20 db,
and compact size (2%" x 21" x 5").
The converter draws 15 ma. at 117
volts d.c. and .85 amp at 6.3 volts a.c.
which can be obtained either from the
receiver or from the companion power
supply, Model PS-1.

The converter comes complete with
tubes and crystal for 7-11 mc. or 14-18
mc. Wired and tested models are also
available at extra charge. The power
supply is offered in both kit and wired
forms.

Write the company for a copy of a
data sheet carrying full electrical spec-
ifications.

ATR TRUCK "KARADIOS"
American Television & Radio Co., St.
Paul 1, Minn. is now in production on
an all-new line of truck “Karadio” sets.
Designed for trucks, boats, station

Enthusiasm for Koessler Sales Company’s original Volkswagen mobile demonstration
unit (see RADIO & TV NEWS, August 1958) was so great that the Los Angeles rep firm

has added a second unit to its “fleet.”

The new demonsiration “room"

is a five-ton

van mounted on a Chevrolet chassis. It carries its own 3.5 kw. a.c. power genera-
tor to permit on.the-spot demonsirations of a wide range of audio gear. The inter-
ior is done in grey Formica lighted by fluorescent fixtures. Comfortable seating is
provided for cuslomers. Complete mono and stereo demonstrations can be conducted.
Koessler handies American Microphone. Audio Devices, Bozak. McIntosh, Magnecord.
Thorens. Electro-Sonic, Glaser-Steers, and Allo-Fonic audio equipment in L. A. area.

Lo -
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wagons, small import cars. and com-
pact U. S. models, the circuit features
vibrator operation and 8-tubc perform-
ance with six tubes. The set incorpo-
rates a tone control and tilt arrange-
ment to suit the convenience of the
driver.

The receiver measures 77 deep, 4"
high, and 6%” wide. It is a single unit
which is designed to be mounted over-
head, in the dashboard, or under the
dash--depending on the layout of the
vehicle’s interior. The set weighs 6
pounds.

Complete descriptive literature on
this new receiver is available from the
factory to any of our readers upon
direct request. —30—

Your Business Position
(Continued from page 70)

squeeze. The higher taxes absorb a
larger part of his business income;
rising prices reduce the purchasing
power of his dollars; and the do-it-
yourself tube vendors take away a
growing percentage of the home serv-
ice-call business, The fourth negative
factor in the situation is that most
scrvice dealers have been unable or
unwilling to increase their labor and
home service-call charges to keep them
in step with the rising costs of doing
business.

In the light of these trends, it is
pertinent to inguire: What can the

small, independent service dealer do to
maintain his business volume and his
personal income from it? Increase his
charges for labor and home service
calls? Improve his personal produc-
tivity ? Reduce his overhead and oper-
ating costs? Hire another technician
to help carry the overhead load ? Merge
with another small dealer to eliminate
the overhead of one business while
maintaining the over-all volume of
hoth businesses?

While it is much simpler to talk
about increasing labor charges than
actually to do it in a business. some
dealers, faced with the alternative of
cither doing that or folding up, have
been surprised both by the lack of
customer resistance to higher charges
and the importance of the additional
income they received without an in-
crease in operating expenses. The serv-
ice industry nationally needs to lift its
sights on the monetary value of the
services it is performing for the gen-
eral public.

Many dealers could materially im-
prove their business situations by de-
velaping and using a rigorous system
of time control. Time is the major
product a service dealer has to sclh
Through a studied, systematic appli-
cation of his working hours. the dealer-
technician can improve his peérsonal
productivity and thus add income to
his business.

It is questionable whether any small
service dealer could make a substantial
reduction in his overhead and operating

costs. Actually. most clectronic service
shops neced a face lifting. They need to
be repainted and cleaned up to give the
appearance of being the headquarters
for competent, efficient service on elec-
tronic products,

If a business is not prepared and able
to make a substantial investment in
materials, equipment, and promotion,
adding technical help is usually a
short-cut to the poorhouse. Many deal-
ers have made “good deals” with com-
petent technicians only to learn later
they have trained a competitor and
handed him the customers to start his
own bhusiness.

While the average service dealer is
a rugged individualist, preferring to
struggle along on his own, there have
been some very successful mergers of
small service businesses that have
proven very satisfactory and profitable
to the dealers involved. When a couple
of experienced dealers can get along
amicably as partners, their merged
businesses will give them the advan-
tage of most of the fringe benefits they
would reccive as employees of larger
concerns.

The important thing for every serv-
ice dealer to do is to give his business
and his own future the benefit of down-
to-earth, objective thinking. TV serv-
ice has settled down to the tough grind
of relentless competition. To survive
and prosper, the dealer must have a
“road map” of definite objectives and
a studied plan for bringing business to
those objectives. o

now we're
getting
some place!

today it’s saving 1 in 3.

reasons for these gains,

cancer!

We're making solid gains in
the fight against cancer, in the
research laboratory, in the hos-
pital and in the home. Ten years
ago medical knowledge was
able to save only 1 in 4 lives —

New surgical techniques, diag-
nostic methods, and an in-
formed public are important

More and more people have
learned that many cancers are
curable if detected in time.
And, sensibly, more and more
people have formed the life-
saving habit of an annual
health checkup. They know
it’s living insurance against

AMERICAN CANCER SOCIETY (€

FREE
BROCHURE

August, 1959
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NEW CITIZENS’ TRANSCEIVER!

Your own personal 2-way radio
for business or pleasure!

Anyone can operate—license issued by FCC on request!

® Maximum legal power ® Push-to-talk microphene ® Meets oll FCC
requirements @ Complete Class “D™
coverage — your choice of 5 channels at the flip of o switch!

“More than just 2-woy rodio’” — the Viking “‘Messenger”’ is the very
finest personal communicotions equipment availoble in the field! De-
signed for relicbility ond easy installation in yaur home, business laco-
tion, cor, truck, or baot. Excellent receiver sensitivity ond selectivity.
Buili-in Squelch, Automotic Volume Control, and Automatic Noise
Limiter. Compoct, modern styling — only 55" high, 77 wide, and 1134"
deep. Complete with tubes, micraphane, and crystals for one channel,
3 models ovoiloble: 115 Volts AC; 6 Volts DC ond 115 Valts AC; or 12
Volts DC ond 115 Volts AC.

Manufacturers of the world's most widely used

personal communications transmitters
2 — — — — ——— — G C— G— — N e ————

|
'dﬁ) E.F. JOHNSON CO.

JOHNSON VIKING

Price To Be
Announced

(27 Megacycles) Citizens’ Bond

=/ 101 Second Ave. S. W. » Waseca, Minnesota
s Please rush me your full color brochure describ-
ing the Viking "'‘Messenger’’ Citizens’ Transceiver,

NAME
ADDRESS

[
[
S ——
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POWER SUPPLY
KIT BARGAIN!

Primary 115V, 80 Cy, $ec., 400.0-400 V. @ 200
8.3 VCT @ 4 A VCT

Ma p-. 8 VC 2 Amp std.
mounting pius 8 Hy 200 Ma chokes and s] 50
two 8 Mfd. 800 V oil condensers Kit g

OC Power Supply Kit 24 VDC—2 amp output. .$3.95

Sigma 41-¢ ... 1.3s

| RELAYS! RELAYS! RELAYS!
' nav AC DPDT G‘\:’D.C SPOT 0y
| igvaciaor o | 2eY A8 Sy

unco

110 vV AC oPDT 1 V AC.. 1.6%

- 16,000 Ohm Pilate, Sig-

Ceramic-Leach. 3.45 ma SF SPOT - -4‘3-

12 v oC OoPDT Will operate on 500

Allied ..., .. 1.38 Mma ........ $3.93
LARGE STOCK AC. OC RELAYS

*hhkkxkkSolenoids xxxrrnrx

115V 60 Cyc cont. duty. 18 Lb. pull , . . pach $5.50
(2 for $10.00)
24V & 230V SORENG IN STOCK!

STEPPING McELROY
RELAYS TAPEPULLER

2 deck. 43 pos, $6.95 115V
16 deck. 22 pos. $22.50 AC-OC. .. 38'95
CHOKES Signal Corps
FULLY CASED Earphones
6 by, 100 Ma..$1.00 Hi-Impedance Dual
B lty. 100 Ma.. 1.49 Headset. complete w/
3 headband & Cord. Used

hy. 200 ma,, 1,89
10 hy, 190 wa.. 2.5 ~tercific value $I 19
20 Hy. 300 Ma.. 8.9% Per Set .... '

22 hy. 100 Ma.. 2.59 2 for $3.258

*%xkk Transformers *kx%
[ ALL WITH 110 VOLT PRIMARY |

10 V SEC. 18 Aamp. ... . $4.45
12V SEC. 2 Amp..... 1.19
12 V SEC, 25 Amp. . S.95
-2 24 V SEC. 1 Amp. .

.50 24 V SEC. 3 Amp.
.9: S V SEC.

10 Amp
10 KV.INS .. 3.9%

RG-8/U CO-AX CABLE
S2.6hm impedance, 100-1t, length. .. .. $T.75
RG-59A/U (72-0hm) with male and female
connectors, S0-ft. coils. .. ... ... $2.45 ea.
G-38 U 100 ft. length. . ........... $4.75

|SFECiaL sxa mia se0 Ve $2.98 |

|
[
|
!
|
|
!
!
!
I
[
|
[
]
I
|
|
!
|
|
|
!
|
|
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|
I
[
|
|
]
4 Mid 1500 vOC 1.75 :
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|
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|
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10 mia 21500 vOoC 3.75
16 Mid 1500 VDC

L
ne
w

QoMM MAARD

Mfd 630 VDC
1 Mid 1000 VDC
2 Mfd 1000 VDC
4 Mid 1000 VDL 1

A Mid 1000 VDC 1.60 .
10 Mfd 1000 vDC 2.50 1 -
18 mfid 1000 VDC 2.43 2 Mfd 12500 VDC 32.50

SPECIAL!!
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PANEL METERS

1 METERS 3" METERS
Q1 Ma......._. $3.50 0-200 Micro-amps 4.95
0:200 Micro.amps 3.50 0-8V AC ....._  3.a8
0-500_ Micro-amps 3.50 0150 V AC

2" METERS Q-1 Mmill .,
0-1 Ma...... .. 2s 0-5 Mills
0+3 amps, RF. 2.98 0-30 Mills
0-200 Micro-amps 2.95 0:100 Mills ., .. .
6-30 Milli-amps 2.9% 0-200 Mills .... 3 45

< 200-0-200 V DC. 3.4%

0-300 Amps DC,
W ghunt ... .. 5.45
S-Meter used in
Hallicrafter .. 3.49
—10.0 to +6DB.. 5.45

nult indicator. . .75
0-7.5 v OC. . .. 2.95
0-150 V DC. ... 2.95

**SELENIUM RECTIFIERS %%
— FULL WAVE BRIDGE —

87 4B VAC input

130 110 VAC input
150 milly s1.25 10 amps ... ... 6.78
so.... 178 30 24 VAC input
300 mills . .. - 2.50 1/ amp ....... 1.18
500 milly

1172 amos

SPERTI-VACUUM SWITCH! ....2.95

$AMe a3 used in ART-13

4 WIRE TELEPHONE
COILED CORDS, ., ., . .......

89¢ ..

"6 for $5.00

POWER SUPPLY Special!!

ALL WIREO—READY TO USE
BC-1086 PRI-115V aC
SEC. 300V & 200 Ma.
1085V SEC. Reg. supply @ 20 Mma.
1 Meter 0-15 Mma; 5 Tubes (65K?, VR10S. sls -,5
6H6. SUA. 6SNT) ONLY ., ., . ... ..., L

M A R POWER SUPPLY
115 V. BO Cyc. input 12-14 VDG, 2 Amp sg 95
output filtered and fully housed........ v

Min, Order $3.00—25% with order F.0.B. New Yorhk
10 DAY GUAR. PRICKE OF MOSE. ONLY

Advan ce E lectronics

6 Wesl Broadway = Ngw York 7, W Y. = REctor 20500
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Page Credit
35 i eeeiiiiiiiasee ... . World Wide Photos
36.37.45 ..................U.8. Army Photo
38(Fig, 6) ................. U.S. Navy Photo
38 (Fig. 7) .,..........U.S. Air Force Photo
43, 46 (center). 47 (top), 94

................ General Electric Company
46 (top)

Electronic Engineering Company of California
46 {(bottom), 60 ..., .. ... .. ... . Raytheon Co,

I'OTO CREDITS

Page Credit
47 (center) ......... +.--v...The Martin Co.
47 (bottom left),..Bell Telephone Laboratories
47 (bottom right)..Westinghouse Electric Corn.

52, 53 -+....General Instrument Corp.
68, 69 A, County Sherifi's Department
o4 ..., 0000a00G06ab0 60 Electro-Sonit Labs
1096 ..... Q0ooo0n Regency Div., 1.D.E.A.. Inc.
134 . Koessler Sales Company
136 ... ..., ...Channel Master Corp,

SHURE'S "WIN A ROLLS-ROYCE" CONTEST

HURE BROTHERS, lne. of Evanston.
. is giving hi-fi fans a chanee to win
a 813,995 Rolls-Royee merely for listen-
ing to a dealer’s demonsteation of any
Shure stereo phonograph cartridge and
ng the best conclusion to the follow-
ing sentenee in 25 words or less:
“I like Shure high-fidelity stereo car-
tridges because . ., .7
Entry Dlanks are available ar all of

the firm’s distributors. The contest ends
August 3lst.

No purchase is required of entrants
but if the winner has purchased s ear-
teidge he will reecive a free round-trip
for two 10 the British lIsles in addition
to the Rolls.

The company urges every andiophile
to enter as the contest is free, fun, and
chanees of winning are good. 30—

PENNSYLVANIA

HE annual pienic and hammfest of the

Pennsylvania Fone Net, Eastern Penn-
s¥lvania CW Net, The Third Regional
Neto and Eastern members of the Early
Bird TransCon Fone Net will be held
August 23vd at Hershes Park, Pa,

This will be a family affair and al-

HAM PICNIC

tendees are ashed to bring their own
picnic hmches or purchase food from
coneessions in the park. Registration
stavts at 0800 a1 $1.00 per ham call.
For advanee rvegistration eall W3BNR,
423 Lafayette Ave., Palmerton, Penn-
sylvania. —30—

RAYTHEON INDIVIDU

N OPERATION for a number of years,

Raytheon’s suceessful “Bonded Dealer*
program has reeently bheen claborated
with a new feature that is expeeted to
inerease its popularity with the serviee
profession. Participating establishments
may now issne individnal bonds o their
customers on each serviee job. gnarvan-
tecing work performed, To validate the
bhond. the dealer must enter on it the
date_on which work was performed.
number of the itemized invoice (a capy
of which must be attached to the bond).
and his own signatime.

Underwritten by an established  eas-
ualty firm. the bond covers elaims up 10
8250 on any single repair job. It spe-
cifically covers only work performed for
a period of 90 dayvs, and also pledges

AL SERVICE BONDS

that charges for pavis do net exeecd list
prices, that components of recognized
quality are used, that labor charges are
reasomable, that only necessary work was
done, and that reliable cquipment was
used.

Terms of the bond not only protect the
customer and promote his confidence in
the dealere but they also benefit the
dealer himself. The latier is protecied
against claims for damages il also
against unfair charges wheve repaired
sets give early trouble that had nothing to
do with the work done, This caveful dis-
linction in writing in the bond between
later fanlts involving work dome and
faults unrelated to this work should help
resolve a frequent source of diflicuhy
in service work. —30—

In Japan. Mr. Harry Resnick. president {right), and Mr. Harold Harris. vice-president
(left) of Channel Master Corp. held a meeting with Dy. Hidetsugu Yagi. developer
of the antenna type which mede his name o permanent part of the language of

television.

The two executives met with the renowned scientist to discuss the

growth of TV in Japan and the United States. Dr. Yagi's original paper describing
the antenna was published in 1926. His antenna contained one driven element and
a number of parasitic elements which would give it higher gain and narrower beam
width. Now in his 70's. Dr. Yagi is a member of the Japan Academy. @ member of
the Japan Science Council. and president of the Musashi College of Technology.
In addition to the above. the scientist heads his own television antenna company.

www americanradiohistorvy com
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RATE: 50¢ per word. Minimum 16 words.

RADIO ENGINEERING

ELECTRONICS! Associate degree—29 months. Tech-
nicians, field engineers, specialists in communica-
tions, missiles, computers, radar, automation. Start
September, February, Valparaiso Technical institute.
Dept. N, Valparaiso, Indiana.

WANTED

WANTED: Tubes—special purpose and receiving. Top
prices for Klystrons, Power Tubes, Thyratrons, T. V.
and Receiving Tubes. Tubes must be unused. Also
laboratory grade test equipment such as HP, GR, or
TS. V & H Radio and Electronics, 2053 Venice Bivd.,
Los Angeles 6, Calif.

CASH Paid! Sell your surplus electrenic 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 cholce 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.

LABORATORY Quality Equipment and Military Surplus
Electronics bought, sold. Engineering Associates, 432
Patterson Road, Oayton 9, Ohio.

FOR SALE

APPLIANCE Parts Wholesale, Catalogue 25¢. Seco-Div.,
26 South 20 Street, Birmingham 3, Alabama.

8-TEST Equipment circuits from old Radios.
Whitener, Box 4384, Austin 51, Texas.

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 shipping.
Sanatega, Pa.

RADIO & TV Tubes at manufacturers prices. Guaran.
teed-—Send for free price list. Edison Electronic Tube
Co., Menlo Park, N. )

TELEVISION & Radio Tubes, Parts and Supplies Guar-
anteed. Hi-Quality Tube Co., Inc., 284 Lafayette St.,
Rahway, New lersey.

$1.00.

“Jones TV,

TUBES-—Radio—Television, Guaranteed big discount.

Atom Tube Co., Inc.. 1709 Lawrence Street, Rahway,
New Jersey. Distributorship openings at present.

GDVERNMENT Sells—Surplus Electronics; Walkie-Talk-

ies: Transceivers; Yest Equipment; Oscilloscopes; Ra-
dar; Voltmeters; Misc—Fraction of Army costs—Buv
direct now from U, S. Government—‘‘Depot List &
Procedure’ $1.00-—*“Government Surplus Sale," Box
425-RN, Nanuet, N. Y.,

GOVERNMENT Surplus Snooperscopes, parabolic reflec-
tors, Receivers, Transmitters. Picture list 10¢, Meshna,
580 N. Lynn, Malden 48, Mass.

TUBES—TV, Radio, Transmlttmg And Industrial Types
At Sensibly Low Prices. New, Guaranteed, 1st Quality,
Top Name Brands Only. Write For Free Catalog or
Call WAlker 5-7000, Barry Electronics Corp., 512
Broadway, New York 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 Oistributor, FM-AM and AM,
trade discount. Square Eiectronics, 150-60 Northern
Bivd., Flushing, N. Y.

RADIO & TV Tubes at Manufacturers Prices!
Guaranteed! Brand New! No re-brands or pulls!
United Radio, Box 1000, Newark, N. ).

FREE Fluorescent Llighting Bargain Catalog—Easily
assembled kits; repair parts; fixtures. Shoplite, 650
N. Franklin, Nutley 10, New Jersey.

MOTORS air way 7400-27.5 volt DC. Blower assembly
Suitable circulator for transmitter, small Fan, Toys
and experimental use $1.89 while they last. Momrs,
Box 416, Edna, Texas.

Auqust, 1959

October 1959 Issue closes August 1Gth.

100%

PRINTED Circult intermittent isolator. $1.00 postpald,
“Snooper,” P. 0. Box 934, Dunedin, Florida.

DUAL Gun Cathode Ray Tube, 4DP7 or K1109P7 with
Mu-Metal Shield, $15.00. Bauer Industrial Supply
Co., 17170 Redford, Detroit 19, Mich.

HELP for your Electrdnic Construction Project. In-
dividual or Industrial, Screen Printed Panels, Printed
Circuit Boards, Preformed Chassis Punched To Order.
Assembly. Electronic Aids, Box 137, Stamford, Conn.

TV and Radio Schematics. Send modei number and $1
for each TV. 75¢( for radio. Steve Steckler, 1648
Dahill Road, Brooklyn 23, N. Y.

SERVICE, popular brand electronic kits wired, tested
and calibrated by First Class Technician. Inquiries
invited, no obligation. Fincher Electronics, Lennox,
South Dakota.

SEALED Cartons: Madison-Fielding 320 Sterecamp
$119; Bogan FM-50 $61; RC-98 4L 347; Metzner 60
342; Ampex A 121 $466, Catalog Free, Hi Fi, Roslyn,
a.

TAPE & RECORDERS

TAPE Recorders, HI-Fi Components.
Kits, Tapes. Unusual values.
69-02R 174 St., Flushing 65, N. Y.

UNUSUAL values. Hi Fi components, tapes and tape
recorders. Send for package guotations. Stereo Center,
18 W. 37 St., . C.

AMPEX, Concertone, Crown. Ferrograph, Presto, Tand-
berg, Pentron, Bell. Sherwood, Rek-O-Kut, Dynakit,
Others. Trades. Boynton Studio, 10RT Pennsylvania,
Yonkers, N. Y.

HIGH-FIDELITY

Sleep Learning
Free Catalog. Dressner,

RECORDERS. Hi-Fi. Free Wholesale Catalogue. Carston,
125-R E. 88, N. 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 Requirements. Write.
Key Electronics. 120 Liberty St., New York 6. N. Y.
Evergreen 4-6071.

INDUCTORS for Crossover Networks. 118 types in
stock. Send for brochure. C & M Coils, 3016 Holmes
Avenue N. W., Huntsville, Ala.

REPAIRS and SERVICING

ALL Makes High Fidelity Speakers Repaired. Amprite,
70 Vesey St., N, Y, 7, N. Y. BA 7-2580.

ELECTRICAL_ Instrument Repairing-—V.0.M.—V.T.V.M.
—Scopes—Tubetesters—11 years in business, pres-
ently representing Simpson—Precision Apparatus—
Weston-—as a warranty repair station. Send instru-
ments prepaid to Industrial Instrument Works, 3328
Magazine St., New Orieans, La.

-

: l—m-1
INSTRUCTION % £+

|
ks

ELECTRONIC and Aercnautical Engineering Technology.
Two Year Courses. Bachelor of Science Degree in
three years. Northrop Institute in Southern California
prepares you for highly paid positions in Aviation and
Electroni¢ industries. Employment assistance during
school and after graduation. Approved for veterans.
write for free catalog. Northrop Institute of Tech:
nology, 1183 Arbor vitae, Inglewood 1, California.

CALCULUS, Powerful Modern Mathematics, Easy Prac-
tical Lessons, First Four $1, Mathco, 3256-3 Minmor,
Cincinnati 17, Ohio.

www americanradiohistorvy com

Send order and re¢mittance to ELECTRONICS WODRLD, One Park Ave.,

ELECTRONICS MARKET PLACE

N. Y. C.I16. N. Y.

USED Correspondence Courses and Books sold and
rented. Money back Buarantee. 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.

CAMERA Repairmen greatly needed! You can learn
manufacturers’ service methods at home, in your
spare time! Free, big illustrated book tells how!
Write today, National Camera Repair School, Dept.
ZR3. Englewood, Colorado.

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. 30x 764, Pitts-
burgh 30, Pa.

IF you have a background in Electronics, but are hav-
ing trouble passing FCC Phone exams, my 12 years
experience as Chief Instructor of Eledtronics School
can help you over the hump. Not a course. Write me
personally for free information. Wallace Cook, 1614H
Morson Road, Jackscn 9, Miss.

BUSINESS OPPORTUNITIES

AMERICAN Overseas Jobs. High Pay. Men, Women.
Transportation Paid. Free Information. Write: Trans-
world, Dept, UU, 200 West 34th St., New York 1.

TV Picture Tube rebuilding plant and training pro-
gram still available for many territori2s. Investment
$8,000.$11,000. Annual volume $25000 to $100,-
000. Windsor Co., 999 N. Main St., Glen Ellyn, Il

JOBS COverseas! Write Janecek Development Co., 109
Hub Station, New York 55,

EARN Extra money selling advertlsmg book matches.
Free Samples furnished. Matchcorp, Dept. MD-79,
Chicago 32, Il

MAKE $25.550 Week, clipping newspaper items for
publishers. Some cllpplngs worth $5.00 each. Par-
ticulars free. MNational, 81-DG, Knickerbocker Station,
New York.

STAMPS & COINS

REVISED Coin Bargain Catalog, 25¢! Dollar Collec-
tions: (7 Indlan Cents); (6 Liberty Nickels)}—both
$1.89" "'Prices Paid'' Ilsting, $1.00! Sullivan, 128-FH
East Fourth, St. Paul 1, Minnesota.

MISCELLANEOUS

“HOME Brewed Wines, Beers.” Complete Book $1.00.
ABC Publications, Box 849, San Francisco 1.0K, Cali-
fornia. X
FILL in cracks, dents, scratches. Amsco, 109 Wax.
Send dollar for 7 oz, package. American Wax and
Supply Co., 2425-5 W. Hutchinson, Chicago 18, IHinois.

“WINEMAKING; Beer, Ale Brewing."' Illustrated $2.00.
Eaton Books, Box 1242-TC Santa Rosa, California.

BIZARRE Fashions! Illustrated Catalcgue $1.00.
Renee. Box 2804-P, Hollyweod 28, Calif
ELECTRIC Pencil: Engraves all Metals, $2.00. Beyer

Mfg., 10511-Z0 Springfield, Chicago 43.

DECALS—Trademarks, Service, Sales, etc., Write Allied
Decals, Inc., 8378 Hough, Cleveland. Ohio.

MAGAZINES, thousands available, you oick, 50¢ each,
12 for $5, prepaid. R & M, 263 Morris Avenue, Eliza-
beth, New Iersey:

RUBBER Stamps. Script, Old English or Print. Lowest
prices. 1959 folder free. Kirksey, 6614 Hesperia Ave.,
Reseda, Calif.

GET crystal quality out of your carbon mike. Write for
specifications and prices. Alcoe Electranies Company,
P. 0. Box 433, Elizabeth, N. J.
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HANM.TV
INDUSTRIAL

caiiizies | TUBE HOS.|

® Highest Quality ® Top Brand Names Only
Boxed ® Lowest Sensible Prices ® Guaranteed
* SOWME TYPES GOV'T aAND MFR'S SURPLUS
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AND OTHERS—WRITE OR ORDER

Separate Export Dept. promptly expedites
your orders and inquiries. ‘Write

® T.17 Microphone. NEW $4.95
® SQUARE D-Hvy Dty SPDT Knife Switch.

NEW a c o T T 1 $1.00

® Leach 12 VDC DPST Relay (67 ohmsd. 15

Amip. NLQ. eontaels . -$1.28

® Sprague 2 Mtd. @ 4,000 vDC Capacitor

- . " o 5 $5.95

¢ DPDT 12vDC Relay. Tyvpe R-22. .. ...%$1.25

® Model 1-177.4 Dynamic Mutual Conductance

Tube Tester—Very Cood wwl Clenn—~Lnh Cep-

d 0.K. Condition. Wt. 132 Ih=. . . $24.95

® RG-S9U @ .04c/Foot e Glas:Line: 2.89/C

Feet—$17.34/600 Feet.

® 40 Foot (approx.) Deluxe Sectional Steel
Mast 10.00
® IN STOCK: NC-60, G-3:%. 1HQ-100. HQ- 160
He- 145 HQ- 1T, und gthers Weite
All prices F.O.BE. N.Y.C. Specify method of ship-
ment. All merchandise insurad and guaranteed
for cost of mdse. only. Receiving tubes guar-
anteed 90 days—Special purpose & Xmtg. tubes
quaranteed 30 days. Phone: W Alker 5-7000.

SEND 25¢ FOR GREEN SHEET CATALOG

BARRY ELECTRONICS

CORP.
512 Broodway. Dept. EW  New York 12, N. Y.
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Picture of a Silverama Customer

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. BIB
GET THE FULL DETAILS FROM YOUR AUTHORIZED RCA DISTRIBUTOR TODAY!

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.

www americanradiohistorv.com
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*Design Patent No. 182351

By Adding

Super-Sonax Wide-Angle Tweeter you can

" DRAMATICALLY IMPROVE

YOUR HIGH-FIDELITY SYSTEM

Only from the widest-range reproduction can you
fully feel the emotional impact of sound reality.
Simply by adding the E-v Super-Sonax Tweeter
to your present speaker system, you extend high
frequency response smoothly and efficiently
beyond the last audible octaves . . . including the
subtle overtones and delicate harmonics of the
fundamentals of a// the instruments in the large
concert orchestra. What’s more . . . the Super-
Sonax is also your first step to the vibrant sound
of true stereo in your living room.

ONLY E-V gives you Sonophase* and Diffraction

ONLY E-V gives you all-important

FOR ALL“POSITION STEREO LISTENING

For enjoyment of true stereo without hole-in-the-middle, ping-pong,
one-position listening, E-v Super-Sonax vHF Tuweeters give all-
important FUSION, by completely dispersing higher-frequencies
throughout the room. T'his makes the significant stereo sounds from
one speaker fuse with the sounds from the other speaker in varying
and controlled proportions . . . gives proper depth and placement
to the musical instruments simultaneously, without spatial distor-
tions. You can feel free to sit anywhere in the room or move about for
true stereo listening from any angle, without directing the speakers.

Flat-extended very-high-frequency response is made possible only
with the exclusive E-v Sonophase* throat design. This assures the
smooth, brilliant highs so necessary for blend and balance.

Wide-angle (180°) dispersion achieved through exclusive E-v Dif-
fraction spreads the sound throughout the entire listening area
smoothly and evenly.

Working together, these and other E-v features combine to assure
accurately-proportioned direct and indirect widely dispersed stereo
sound as in the original recorded spatial relationships. This is
FUSION. This is true high-fidelity stereo as only Eleciro-Voice can
bring it to you.

Get full advantage of Super-Sonax in the wide choice of complete
E-v multi-way speaker systems—or add it on to your present
system for improved repreduction, on money-back guarantee.

Model T350 Ultra-Sonax VHF Tweeter. For deluxe-efficiency systems.
Has reserve power and extra sensitivity. Response to 21 kc. 1 |b. magnet. 16 ohms.
Recommended crossover 3500 ¢ps. Net, $60

Model T35 Super-Sonax VHF Tweeter. For medium-efficiency sys-
tems. Responseto 19 kc. 1/21b. mag. 16 ohms. Recom. crossover 3500 cps. Net, $35

Model T35B Sonax VHF Tweeter. For lower-efficiency systems. Response
to 18 ke. 1/4 Ib. magnet. 16 ohms, Recommended crossover 3500 cps. Net, $22

The above tweeters are also available as Bullding Block kits complete
with crossover, level control, and wirlng harness, for only $15.00 more.

See Your E-V High-Fidelity Dealer or Write for Catalog No. 134 to Dept.89-N

EleéthoYores

ELECTRO-VOICE, INC.« BUCHANAN, MICH.

No Finer
Choice than

americanradiohistorv.com
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