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Amperex" iubes
are making music in the

world’s finest STEREO
systems. . .

AMPEREX ‘preferred’ tube types have proven
themselves in the world's finest monephonic ampli-
fiers. Now AMPEREX is paving the way with tubes
for the world’s finest Stereophonic systems. Devel-
oped in the research laboratories of Philips of the
Netherlands, and applications-engineered by
Amperex for the American electronics industry, these
ultra-advanced tubes have proven their reliability and
unique design advantages in late model amplifiers
and tuners of the world's leading high fidelity manu-
facturers. Sold by franchised dealers everywhere ...
available for off-the-shelf deliveries in any quantity.

Detailed data and applications engineering assist-
ance available from Semiconductor and Special
Purpose Tube Division, Amperex Electronic Corp.,
230 Dufly Avenue, Hicksville, Long Island, N. Y.

ask Amperex

about hi=fl tubes tor hi-ti atereo clrcultry

POWER AMPLIFIER TYPES

6|:A7/[L34-Exceptionallr linear, high-power out-
put pentode with low-voltage drive requirements.
Up to 100 watts in push-pull.

EL84/6805—Unique AF power pentode combining
high gain and linearity with 9-pin miniature con-
struction. Up to 17 watts tn push-pull.

EL86/6CWS—Low voltage, high current version of

the type EL84/68Q5. Up to 20 watts in push-pull.
ECL82/6BM8 —Triode-pentode. Up to 8 watts In
push-pull.

UCL82/50BME —Series string (100 ma. 50v) version
of ECL82/68MS.

PCL82/16A8—Serles string (300 ma. 16v) version
of ECL82/68M8,

VOLTAGE AMPLIFIER TYPES

EF86/6267—High-gain pentode with exceptionally
low hum, noise and microphonics.® Particularly
suitable for pre-amplifier and input stages. Similar
to the Z739 and the 5879.
ECC81/12ATT—Medium-gain dual triode with low
hum, noise and microphonics. Replaces the 12AT7
without circuit changes,

ECCB2/12aU7—Low-gain dual triode with low num,

noise and microphonics, Replaces the 12AU7 with-
out circuit changes.

ECC83/12AXT—High-gain dual triode with low hum,
noise and microphonics. Replaces the 12AX7 with-
out circuit changes.

ECF80/6BL8 —High-gain tricde-pentode with low
hum, noise and mMICrophonics.

RF AMPLIFIER TYPES

6DJ8/ECC88—Frame grid, sharp cut-off twin triode.
Particularly suitable for cascode circuits, RF & IF
amplifiers, mixer & phase inverter stages. Fea-
tures high transconductance and Iow noise.
*6ES8—Simllar to 6DJ8/ECC88. Has remote cut-cff
characterlstics.

*G6ERS—Frame grid shielded triode with remote cut-
off characteristics. Suitable for RF amplifiers in
TV & FM tuners. Features high transconductance

and low noise.

+ECC85/6A08—High gain dual triode for FM tuners
with shield between sections for reducing pscil-
lator radiatlon.

EBF89/6DCB—Duo diode-pentode with remote cut-
off characteristics. Suitable for RF & IF amplifiers.
ECFB0/6BLE8High galn triode-pentode for RF am-
pllfiers.

RECTIFIER TYPES

EZ80/6V4 — Indirectly heated, full-wave rectifier
with 6.3 v, 0.6 amp. heater, 90 ma. output capac-
ity and 9-pin miniature construction.

EZB1/6CA4 - Indirectly heated, full-wave rectifier
with 6.3 v, 1 amp heater, 150 ma. cutput capacity
and 9-pin miniature construction.

GI34/5AR4 — Indirectly heated, full-wave rectifier
with 5 v, 1.9 amp heater and 250 ma. output
capaclty. Octal base. Replaces the 5U4G without
circuit changes with the advantage of lower
tube voltage drop because of the unipotential
cathode.

EMB4/6FGE—Indicating pattern is a varying length
bar. For use in broadcast receivers and tape
recorders.

1NS42—Matched pair. Replaces 6ALS in FM de-
tector circuits.

Also Available: \nDICATOR TUBE TYPES

DMT0/1M3—Subminiature type with “‘exclamation
mark” indicating pattern. Features low filament
consumption (25 ma.).

GERMANIUM DIODES

1NBTA—High RF rectification efficiency diode. Suit-
able for AM detector circuits.

www.americanradiohistorv.com

2300, 450 & 600 ma series siring versions available.
1300, 150 & 100 ma series sfring versions available.
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EVERY DAY IS

FOR YOU AND YOUR
INTZI)EPENDENTT »

TV S_RVIC- DEALE

¥ H

Your independent TV Service Dealer is in business for himself because he too wants to exercise his
independence just as you do. You purchased your TV or radio set where you wanted to...when you
wanted to... and at the price you decided was right.

Your TV service dealer is also an independent in the things he buys in his day-to-day work. He buys
his repair parts where he can get the highest quality and the best service. And, he trained himself in his
own way, on his own time, at his own expense to be able to do this in the very best way for YOU.

He has no crutch to support him ... no **home office”’ to mother him along. He stands or falls on
what you think of him and his work. He has to do good work to keep your business . .. and he knows it!

We're lucky in these United States that every day is Independence Day. Independent buying, selling,
and servicing is the very lifeblood of American business. Let’s keep it that way.

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY,
DISTRIBUTORS' DIV. OF SPRAGUE ELECTRIC CO., NORTH ADAMS, MASS. FOR®

ELECTAONICS WORLO Is publishcd monthly by ZIfM-Davis Publishing Company. \\lllllm B, zm Ch lmnn of l.he Tonrd (1840- 19531, o1 4714 §. Walash Ave.. Chicano 5. M. Second
class postage st Chicago, Itlinols. Authorized by Post (ffice Department, (Miawa, Canada. ass matter. SUBSCRIPTION RATES: one year U. S. and possessions, and
Canada $1.00% I'an American Union Coum.rh-l “\4 .:0 all otln-r (n l'lun countries 35.00.

December, 1959 ‘
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Let DeVRY Tech prepare you in spare time

MEN 17-55 to be an

A Flectronics Techniclan

WORK OVER 300 PRACTICAL PROJECTS
/ Train for a Good-Paying AT HOME WITH THESE PARTS

/ [~>Job or your own Business
in One or More Branches of

Electronics!

It's a fact! In almost any location where good Television-Radio-Electronics technicians
are found, you'll see DeVry-trained men earning GOOD PAY . . . holding EXCITING
JOBS . . . facing a REAL FUTURE. Many DeVry-trained men have good johs in modern
plants, broadcast studios, laboratories, to name a few; others have profitable service
shops of their own.

What's so important, many of these now-skilled men had NO PREVIOUS TECHNICAL
EXPERIENCE OR ADVANCED EDUCATION when they first contacted DeVry Tech. At home
in their spare time, they learned hasic principles using clearly-written texts and
MOTION PICTURE TRAINING FILMS. They developed practical skill working with many
shipments of Electronic parts . . . and soon became technicians the proved OeVry way.
What these men have done, YOU should be able to do, too. NOW is the time to act,
for the Electronics field is growing steadily larger. This means wonderful opportunities
ahead for those who start preparing now. Take that all-important first step by mailing
the coupon below.

PREPARE IN CHICAGO OR TORONTO TRAINING CENTERS
DeVry's great training centers at Chicago and Toronte alse are noted for preparing men
thoroughly. Students learn quickly—using much actual Electronic equipment under the
guidance of friendly, experienced instructors.

HOME MOVIES MAKE "HIDDEN ACTIONS' CRYSTAL CLEAR Also Build This Quality

On the wall of your own room, you see radio waves travel VACUUM TUBE VOLTMETER

through the air . . . circuits “come alive” . . . hidden Another valuable test instrument
actions shown . . . through the magic of DeVry’s home which you build and keep. Helps
training movies. What a wonderful aid to your progress! you earn Spare time income while

you learn.

1 EFFECTIVE EMPLOYMENT SEND THIS 2 Practical pwm

,SERVKE HELPS YOU START coupo” | 1. 21-INCH TV SET, complete with instructions and

DeVry's long-established contacts with em- all parts, including picture tube. Taps for instruc-
ployers of trained technicians can be valuable ro ‘y [ ] tional valfue!

iy T ;’:u"',‘lfw'j't“:’s%;‘:t"“;‘:ﬁf ae DAY 2. HERI STERED SOUND SYSTEM. Bring "3 sound

W A — g 0
P & o A inta your home and learn important principles as
profitable Television-Radio servicing business, well, whea you build this DeVry-quality system.

if that's your aim.
Drnafe Hge?

DeVry has important information for men who
face military service. Ask for details.

OSCILLOSCOPE

After working scores of
practical projects, you
build and keep this 5-inch
N wide band Qscilloscope—

a2 "“must” for profitable
servicing.

DeVRY TECHNICAL INSTITUTE, Dept. EW-12-P
4141 Belmont Avenue, Chicago 41, lll.

Please give me your two free booklets, “"Pocket Guide to
Real Earnings,” and "“Electronics in Space Travel,” alse
include details on how to prepare for o career in one or
more branches of Electronics.

Real

2 Fé?ﬁf Booklets. Act Now! |Eains: |

"One of North America’s
Foremost Electronics Training
Centers”

Name — Age
Please Print

Street —

DEVRY TECHNICAL INSTITUTE o ——

() Check here if you face military service.

° Conadian residents write DeVry Tech of Canada, Lid,,
4141 Belmont Avenue Chicago 41, Hllinois et S, B,
2068

Accredited Member of National Home Study Council

December, 1959 5
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and
6CD6-GA

Here’s how you can get better service from the 6CD6-GA!

Have you had difficulties with 6CD6-GA's operating in direct-
drive circuits? If so, this message is most important to you.
Here’s a simple way to “'lick’’ the problem.

In harizantol-output circuits utilizing trons-
former or auto-transfarmer coupling ta the
deflecting yoke the domper tube is usually
connected ocrass o partion of the flyback
transformer, and octs ta reduce “ringing”
ofter each flyback pulse.

FIG. A

+

—

Waveform of Aybock pulse ot the plate of hori-
zontal-outpul tube in a typical transformer-
coupled circuil,

In most direct-drive circuits, those in which
the harizontal cails of the deflecting yoke
are connected in series with the harizontol-
autput tronsfarmer, the domper tube is nat
connected ocross any partion of the high-
valtoge transfarmer. Therefore, high-om-
plitude “‘ringing’’ voltage may be present.
Shauld the negotive peaks of the “‘ring-
ing”’ voltoge exceed the moximum plaote-
valtoge roting of the harizantol-output
tube, the tube moy be domaged. Thus,
premature foilure of o horizontal-output
tube moy accur because of improper con-
ditions.

FIG. B

+

Waveform at the plale of horizontol-output tube
in a typical direct-drive circuit,

® Electron Tube Division

Passibilities of premoture foilure of the
populor 6CD6-GA when used in direct-
drive circuits can be reduced by lowering
the negative peaks of the flyback pulse.
This is done very simply as shown below
in Fig. C. Add o 5,000-chm 5-wott resistar
in series with “*C*, [“'C” is port of the ex-
isting circuit, usuolly cbout 33uufl.

FIG. C
HIGH-VOLTAGE RECTIFIER

HIGHVOLTAGE
TRANSFORMER

Typical direct-drive circuit, with 5,000.0hm 5.
wall resistor 1o be odded shown in broken line.
To provide adequate ventilation and H-V in-
sulotion, the resistor should be spaced awoy
from other parts, wires, shields, etc.

FIG. D

Waveform ot the plate of horizontal-output tube
in a typical direct-drive circuit with added
5,000-chm S-watt resistor. The resistor lowers
the “Q‘ of the transformer 1o reduce the ampli.
tude of the “ringing” voltage,

ANOTHER WAY RCA HELPS YOU IMPROVE YOUR BUSINESS

RADIO CORPORATION OF AMERICA

Harrison, N. J,

www americanradiohistorvy com
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CORRECT HORIZONTAL
ADJUSTMENTS ARE IMPORTANT!

Incorrect setting of the horizontal-drive
and linearity controls con cause excessive
cathade current. To assure long life of the
6CD6-GA, meosure its cathode current,
ond odjust drive ond linearity cantrols far
lowest current consistent with linearity. To
measure cothode current in the RCA Victar
KCS-68 ond KCS-81, and other chassis
vtilizing similor direct-drive horizantal-
output circuits, simply remave the B4 fuse
and connect o de milliommeter ocrass the
fuse halder, os shown in Fig. E.

FIG, E
500 MaA 0.C.

REMOVE
H.OT. FUSE
8+

VOLTAGES ARE IMPORTANT, TOO!

Check screen-grid, cathode, and cantrol-
grid voltages. If the control-grid voltage is
low, check wovefarm and amplitude of the
sowtooth driving voltoge ot the control
grid. Moke harizantal-ascillotor circuit od-
justments, if necessory. Check B+ and line
valtages.
FIG. F

Typicol operating voltages of a 6CD6-GA hori.
zontal-output tube in the direct-drive. circuits
used in the RCA Victor KCS-68 ond KCS-81 chos-
sis, measured 10 chassis ground, with an RCA
Yol Ohmyst®,

RCA-6CD6-GA TUBES
ARE DYNAMICALLY CHECKED
IN DIRECT-DRIVE CIRCUITS!

To insure top perfarmonce and long life,
production somples of RCA-6CD6-GA
tubes ore foctory-checked in direct-drive
circuits under typical aperating conditians.
Keep yaur profits up by keeping 6CD6-GA
callbacks down. Check ond odjust hari-
zontal circuits. And, if you replace a
6CD6-GA, olways replaoce with RCA!

Do you have your copy of the RCA Triple Pindex?
Ask your RCA Tube Distributor about this useful
servicing aid today.

ELECTRONICS WORLD
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The Master Course in
Electronics will provide

et your you with the mental tools

of the electronics techni-

cian and prepare you fovr
( ® I l. ?CFirst C]ass)FCtC}T1 License
ommercial) with a radar

0mmETCI I(ense endorsement. When you
successfully complete the
Master Course, if you fail

—or your money back | &
e o 2T

EFFECTIVE I “License and $25 raise due to Cleveland Institute training”

JOB FINDING 't sat for and passed the FCC exam for my second class license. This meant a promotion to
Senior Radio Technician with the Wyoming Highway Department. a $25 a month raise and
a District of my own for all maintenance on the State's two-way communication system.

SERVICE HELPS CIRE 1 wish to sincerely thank you and the school for the wonderful radio knowledge vou have
passed on to me. 1 hizhly recommend the school to all acquaintances who might possibly be

TRAINEES GET interested in radio. I am truly convinced I could never have passed the FCC exam without
your wonderful help and consideration for anyone wishing to help themselves.”

BETTER JOBS CHARLES C. ROBERSON

Cheyenne, Wyoming

HERE'S PROOF Name and Address License Time
FCC LICENSES John H. Johnson, Boise City, Okla. 1st 20 weeks
ARE OFTEN SECURED Prentice Harrison, Lewes, Delaware 1st 27 weeks
IN A FEW HOURS Herbert W. Clay, Phoenix, Arizona 2nd 22 weeks
WITH OUR Thomas J. Bingham, Finley, North Dakota 2nd 9 weeks
COACHING William F, Masterson, Key West, Fla. 2nd 24 weeks
Employers Make Job Offers Like These Your FCC Ticket is recog-
EMPLOYERS To Qur Graduates Every Month nized by employersbc[s proof
Broadcast Station in lllinois: '"W i d of i of your technical ability.
MAKE JOB OFFERS wl';:hn auf,isrsf cI-M;o';':h:ne 'I?:e':se, pfefaerrzl;lny ":eﬂu:en‘tno:nglgteet R
land Institute of Radio Electronics;: 40 hour week plus 8 hours Accredited bY
LIKE THESE TO OUR overfime."” National Home Study
West Coast Manufacturer: ""We are currently in need of men Council

GRADUATES EVERY with electronics training or experience in radar maintenance

We would appreciate your referral of interested persons to us.

MONTH i Cleveland Institute of Electronics
Desk RN-36, 4900 Euclid Bldg., Cleveland 3, Ohio

.‘----—--------------—--—--- --"
l Please send Free Booklets prepared to help me ret n!lenxl in Electronics. I
I have had trmining or expericnce in Electronics ns indicated below:
1 O Military O Amateur Radio O Telephone Company — 1
[ Radio-TV Servicing O Broadeasting O Other 1
[0 Manufacturing llome Experimeniing I
: In what kind of work are you now engaxed? . :
' In what branch of Electronics ure you interested? . I
I Nume Age Addres . l
Cie . . §  Iae iiiiasars Zone State -
1 oy RN-36 i
l------——------------—---------—---‘
7

December, 1959
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ONLY the ACRO Stereo
pre-amplifier gives you
these years ahead design
features!

CHECK THESE EXTRAS
that no other kit gives:

1. Selective Rumble 5. Input Level

& Scratch Filters Controls
2. 3rd Channel Qutput 6. E?;,"lt'w:tgfnel

1. Lowest Hum with
D.C. Filament Supply

Plus many
other features

3. Exclusive Mike
Dub Switch

4, Phasing Switch

ACRO'S STEREOD |
PRE-AMPLIFIER

EASY TO ASSEMBSBLE KIT

Unequaied Versatility; Logicai planning; Pre.
assembled, tested, printed circuit board
makes construction simple. A PERFECT
MATE FOR ACRO'S STEREO 20 AND ULTRA
LINEAR 1t AMPLIFIERS.

SPECIFICATIONS

INPUTS each channel
® Magnetic (Turntable & Changer)
Equalized 78, LP, RIAA
@ Crystal/ceramic (switched in mag. input)
Sensitivity for 1.5V out Low Level 5 MV.
High Level 30 MV.
® Tape Head Equalized NARTB Sensitivity 2 MV
® FM @ AM @ FM Multiplex ® Tape Head
® Microphone (switched into one channel for announcing,
faded in or out with baiance control)
OUTPUTS 2 Ampl., 2 Tape, 3rd Channel
INPUT SELECTOR (8 position) 78, LP, RIAAl, RIAA2,
Tape Head, FM-AM, FM Multiplex & Aux.

OUTPUT SELECTOR 7 MODES (Check-A, Check:B,
Stereo, Stereo Reverse, Monaural A-B, Monaural A,
Monaural B.) 6 panel light Matrix provides selection Mode
at 3 glance.

CONTROLS Gauged Volume/Loudness, Balance, In-
dividual Bass & Treble for each channei

SWITCHEO EXTRAS effective each channel. Filters,
scratch and ble ® loud @ phasing @ tape Input/
monitor ® mike dub

AC DUTLETS 2 switched 2 direct

TUBES (4) Type 7199 low noise pentode/triode
OJMENSIONS 4-1/2H x 13-3/4L x 6-3/8D
PRICE : Kit $69.50 Self powered kit $79.50

Write today for free folder

ACRO PRODUCTS COMPANY KIT DIV,

410 SHURS LANE, Dept. EW 12
Philadelphia 28, Pa.

ACRO, THE FIRST NAME IN AUDIO]
8
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By W. A. STOCKLIN
Editor

-

OR most of us 1959 has been a pretty good year all-
around and while there are, undoubtedly, many items
which we would like to find in our Christmas stockings
our annual letter to “Santa Claus” will probably he
considerably shorter this year than at holidays of the recent past.

On the whole. the electronics industry has stabilized afier
last year’s set-back and a host of new and interesting items
are being offered the discrim‘nating huyer. For the stereophile
the manufacturers of high-fidelity equipment are making units
incorporating convenience and operating features reflecting un-
usual ingenuity and engineering skill. The television fan has
a wide choice of receivers. both black-and-white and color,
ranging in size from the bhattery-operated portable to the “home
entertainment center” whose cabinetry covers the better part
of a living room wall.

The upsurge of Fall and Winter television programming offers
a variety of “Specials” and “Spectaculars” in color as well as
black-and-white, making the investment in a color set a worth-
while expenditure.

For the service technician the new sets incorporate designs
which enable the receivers to be serviced with a minimum of
time and trouble as manufacturers heed pleas from the field
for chassis accessibility and more and handier test points.

The average citizen is having his fun with two-way radie
and it is our guess that many Christmas trees this year will
shelter mysterious packages containing sleek new CB trans-
ceivers—a gift the whole family can enjoy.

Lovers of good music have a wealth of new FM-AM tuners
and stereo and/or mono discs from which to select works to
suit every taste—and the list of new and unusual offerings is
growing daily. Record companies are producing a higher per-
centage of “off beat” discs than ever hefore—balancing out
the bread-and-hutter “warhorses” which formerly made up the
bulk of their catalogues. New artists and conductors are being
heard as A & R men move farther afield to capture the music
of ensembles in remote areas of the world—now possible thanks
to the abundance of high-quality tape recording equipment
available today.

All of us at ELEcTRONIcs WORLD join in the wish that Santa
will be generous with our readers and bring each his heart’s
desire. For our part, we promise to bring you all the Dest in
our field in the coming year to keep you abreast of your job,
your hobby and/or your special interests. The editorial staff,
our art and drafting departments, and our authors join me in

wishing you a . . . .

e
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featuring
these ALLIED exclusives:

teur kits. KNIGHT-KITS are an exclusive ALLIED produc

B, 1n0st. Also see the world’s largest selection of

W famous name hi-fi components and money-
. saving ALLIED-recommended com- g

i plete systems. o .;:,.

ALLIED RADIO
e

World’s Largest Electronic Supply House

=, our 39th year

December, 1959

CcHICAQGO a0 WwLINONS
o0

MONEY-SAVING KNIGHT-KITS ® —the very best in build-your- %
own electronic equipment —designed to save you up to 509.
“Convenience Engineered” for easiest assembly; the only kits
covered by Money-Back Guarantee. Complete selection of
Stereo hi-fi kits, Hobbyist kits, Test Instrument and Ama-

t.

KNIGHT © STEREO HI-Fl—truly “honored for value>-the best
You can buy, yet far lower in cost. Select super-value
KNIGHT components or complete systems and save

Q@oovosccvececeson

ALLIED’S

1960

ELECTRONIC SUPPLY CATALOG

it’s value-packed...
send for it!

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

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

Money-Saving, Build-Your-Own
KNIGHT-KITS for Every Need
Values in Recorders and Supplies

¢ Latest Public Address Systems,
Paging and Intercom Equipment

Amateur Receivers, Transmitters
and Station Gear

Test and Laboratory Instruments
TV Tubes, Antennas, Accessories

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

Only 5 down (or less) on orders
up to $200. Up to 24 months to pay.
Fast handling—no red tape.

e

Get every buying advontage ot ALLIED:
lowest money-saving prices, fastest shipment,
expert personal help, guaranteed sotisfoction...
send for the leading
electronic supply guide

.........-.‘..............

X
ALLIED RADIO CORP., Dept. 1-M9 .
100 N. Western Ave., Chicago 80, IIl. °

°

"] Send FREE 1960 ALLIED Catalog. :
o

Name__ :
[

L

Address. —— ™
L

L

Citv Zone State. :
XXX EFENENEREE RN N NN R NN N N N N N N NN
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TV Technician Bing Longton says . . .

“We Can’t Gamble With Customer

Bing Longton, co-owner of
Longton Bros. TV in Wyan-
dotte, Michigan, has had an
octive interest in electronics
since his ¢hildhood. A gradu-
ate of Detroit's Electronics
Institute, Bing and his brother
started their own TV sales and
service business in 1948. In
slightly more than 10 years,
business hasexpanded greatly.

The Longton business philoso-
phy has always been that
every customer deserves the
utmost in service. This, coup-
led with a keen interest in
new developments which al-
low better service, has enabled
Longton Bros, TV to become
one of the most successful TV
service organizations in the
Detroit area.

b

A\ Q‘
DISCAPS N

ELICTRONIC COMPONENYS

GEMS

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

RMC DISCAPS

Are a product of the world’s largest
producer of ceramic disc capacitors.
Long the original equipment standard,
Mallory RMC Discaps are now avail-
able for replacement. They come in a
handy 3’ x 3’ file card package . . .
easy to stock, simple to use.

®A registered trade mark of Radio Malerials
Company, a division of P. R. Mallory & Co. Inc.

www americanradiohistorvy com

FP ELECTROLYTICS

The Mallory FP—the original 85°C.
capacitor—now has improved shock-
resistant construction and leakproof
seal. Its etched cathode construction-—
standard in all FP's—assures hum-free
performance. High ripple current rat-
ings fit the toughest filter circuits.

ELECTRONICS WORLD
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*Customers demand quality repair serv-
ice, and at Longton TV the customer is
king. We figure the best way to keep him
happy . . . and protect our own profits,
too . . . is to prevent complaints before
they happen. So we give him the best in
service and the best in replacement
parts —that means MALLORY compo-
nents. We’'ve used them ever since we
started in business, because we know

Get TC capacitors
at your distributor
from this handy mer-
chandise display.

Satisfaction ...We Use Mallory
Components for Replacement”

we can always depend on MALLORY.”

Whether you need capacitors, con-
trols, resistors, silicon rectifiers or bat-
teries, you get the highest quality
components at sensible prices. The
Mallory line is the widest in the industry,
and Mallory ‘‘service-engineering” assures
you fewer call-backs and more satisfied
customers. See your Mallory distributor
for a full selection of the parts you need.

| P.R.MALLORY B CO. Inc.

. MALLORY & €O, Imsg,, INDIANAPOLIS &

IO AMA

STA-LOC* CONTROLS

New Sta-Loc design enables your dis-
tributor to custom build, in just 30
seconds, any of 38,000 combinations—
eliminates waiting for out-of-stock con-
trols. You can replace the line switch
by itself, without unsoldering con-
trol connections.

December, 1959

GOLD LABEL* VIBRATORS

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

*Trade Mark

www americanradiohistorv com

TC TUBULAR ELECTROLYTICS

Economically priced electrolytic filter
capacitors with a reputation for doing
an excellent job. They have been proved
in performance and are backed by years
of Mallory experience. Also special
TCX type available for —55°C.

17
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SELL
THE ANTENNA LINE
THAT HELPS YOU
SELL!

. the Industry’s Greatest

SEE the big-name TV stars such as * Ward Bond of “\WVagon
Train” * Walter Brennan of “The Real McCoy’s” and other
TV stars promoting Winegard Color’Ceptors!

SEE Winegard’s advertising in a non-stop, big-space schedule
in LIFE, Better Homes & Gardens, others, ALL YEAR LONG!

GEY FREE PROFIT-MAKING SALES AIDS

GET Winegard's new “"PROMOTION BUCKS™
Given to you free with every Color'Ceptor you buy.
You use them for getting your own choice of the finest
sales promotion aids anyone has ever offered — knock-
out sales heips that hitch your business to the giant
national sweep of Winegard's BIG TV SHOW TIAIE!

egard
yTION BUUK

auas B3EBY

Sell the Winegard Color'Ceptor, the
only antenna that's GUARANTEED
to give your customers the BEST omarrerntie
receplion — in the rare even!, a cus- H e e
_____________ tomer of yours is not sa“all?d—-— ;
Winegard will refund the list price of
the antenna and YOU KEEP YOUR
FULI PROFIT.

Talk to your Distributor or send

WINEGARD CO.
3003-12 Scotten, Burlington. lowa

[0 RUSH #full color brochure showing Winegard's new antenna

dealer soles oids . . . and tett me how 1 can get them free! coupon for the whole story. | f
[0 Send literature on Winegord's complete line of FM ond TV FEATURE THE LEADER AND BE ONE! ke M |
ontennos,
~ Winegard Co
ADDRESS. ! g
: 3003-12 Scotten, Burlington, lowa
12 ELECTRONICS WORLD
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As Advertised in

BEST RECEPTION

taerory avtmorume

-~

ANTENNA
SPECIALISTS

R Y )

Isinegord Lo A GOLD TVE8FM

TEVENSION ANTHRNAS

Yearsround big-space

A_NTE N NAS national advertising

. . featuring big name
Special window

= - TV stars.
decals. OEALER'S NAME & ADDRESS

GO HERE

Giant 6 foor 3-
color metal road
sign imprinted
with your name.

“"Color'Ceptor “ull-color moiling
piece cnd full-color posteards
for you- direct mail pragrom

For best YV recoption

|
Winegord Gald Antenna:

Unlimited 50-50 co-op on

lota! newspaper and radic Big gold balloons
advertising.

for the kiddies.

BIG TV SHOW TIME!

All-Out Antenna Profit Drive! == g

sheets.

INSIDE YOUR STORE

- RS o - Iﬂ—--_-7' ﬁs pmare ves: mums olon =
U B ' e
)

AECEPTION

ANTENNAS

“Antenna Specialists”
Shirt Emblems.

Atteactive silk wall banners.

Lot ur ewtall »

Minegard
GO0 ANTINNA
New Color'Ceptor display with | ‘= rov wduy e

gald onodized most. bertes TV 1onigatt

Colo-ful window streamers,

18

Ld

PR
oS s
—e - F + e - LIFE

| == e

= A I
o= NTHENIN

old onodized =

e sample to hond out
on service calls

GOLD TV and FM

/',..é'..;- ANTENNAS
25 ke

covLs
AMTESMmASR j

Eye-catching GOLD TV ond Fi DEALER NAME

metal flonge sign. ANTENNAS

FOR BLST KRECEPTION

Special truck decals,
Hanging store front sign im-
printed with your name.

ALL THESE SALES AIDS FREE —Ask Your Distributor

.

December, 1959
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NEW! ... MULTI-CHANNEL

2-WAY RADIO
Low Cost G-12

Citizens Communicator

A complete 4-channel radio station ... for
virtually unlimited business or personol use
in vehicle, office, boat, plane

Operotes on new 1li.meter Citizens Bond.
Eosy to obtoin station license . . . no code, no
exoms. U.S. Citizens required only to com.
plete simple F.C.C. form.

HUNDREDS OF USES!

units mey operate together as
asystem. Examples: Industrials. ..
buildings .., yards ... warehouses , .,
aviation...branch businesses...fixed
station to car or truck, Alsa for farm
.v.ranch,.. mining ... construction. ..
sports ... fishing ... bhoating ... hunt-
ing ...sporting events...outdoors.

RUGGED ... DEPENDABLE . . .

Full feature Citizens Bond Radio. Na tuning
.. - hos quort: crystal-controlled channels for
highest stability, reliability. Easy, press-to-
talk operation .., has front ponel channel
selector, noise limiter, superhet receiver with
RF stage, adjustable squelch, tronsmitter tun.
ing indicotor, built.in speoker. Is fully FCC
type accepted.

Employs latest electronic design techniques.
Compact! Only 4'2" H, 7 W, by 10" D.
weighs 11 |bs. Hos gimbal mount, builtin
12vDC 117VAC universal pawer supply for
fixed or mobile service.

14927,

WITH P-T-T MICROPHONE
AND TRANSMITTER/RECEIVER CRYSTALS
FOR ONE CHANNEL.

Send coupon for FREE Citizens Band Booklet . . .

GONSET DIVISION Dept. EW
Young Spring & Wire Corp.
801 South Moin Street, Burbank, Calif.

Gentlemen: Rush complete details on your
Citizens’ Band radio, and free booklet

S - __"‘_"_J
EEEENG O N S E T

Division of Young Spring & Wire Corporation
— R E—————
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OUR SERVICE FEATURES
To the Editors:

We are new to the TV servicing busi-
ness. In fact, we have only been in it
for three months. We have purchased
your magazine and wish to comment
that since it contains so many wonder-
ful TV servicing aids it has become an
important tool in our business. It is
just as important to us as a TV
schematic.

Georce E. MoLsoN, Manager
Eastern Electronics
Albany, New York

Thanks to Reader Molson for his
kind words. We wish him much luck in
his new venture. Although it is some-
times difficult, we try to satisfy both
the beginner and the “old timer” in
servicing.—Editors.

* * *
CODED STEREOQ
To the Editors:

In your 1958 edition of the Hi-FI
ANNUAL & Aupio HANDBOOK, there was
an article reprinted from Rapio & TV
News on coded stereo by Norman
Crowhurst. When the article originally
appeared, Mr. Crowhurst offered con-
struction information for the system at
a nominal fee of $1.00.

I have been in touch with the author
recently but, unfortunately, his supply
of this material is exhausted. and he is
no longer able to supply the data.

If any of your readers has this data
and would be willing to sell it or lend
it so that I might copy and return it to
them, I would gladly pay for the
service.

WALTER J. BEBENEK
78 Rivercrest Road
Toronto 9, Ontario
Canada

We are sorry that we cannot help
this reader directly, but if anyone cun,
we are sure he would appreciate it.—
Editors.

* &* *
CAREER OPPORTUNITIES
To the Editors:

I wonder who compiled the salary
figures in your article “Career Oppor-
tunities in Electronics” which appeared
in your September issue. I live in the
St. Louis area, which has its fair share
of electronic industries, yet graduate
engineers cannot command the salaries
you quoted, let alone technicians. In
only one branch of electronics are the
salaries as quoted in your article, and
that is the radio-broadcast field. This
is due to many years of unionization
and not the law of supply and demand.

Also, the false lure of the dollar bill
is insufficient inducement to attract
people to engineering and scientific

aoananal oo onEeadiohicton: oo

from mrﬂaa.de rs

fields. I don’t believe it will carry them
through the long. hard hours of math
and theory necessary to master elec-
tronics. I believe the prerequisites are
genuine, natural curiosity, and an in-
satiable desire to learn, originally culti-
vated by subtle teaching in our pre-
paratory schools and beyond.
I urge you to do the public a favor
and print both sides of the picture.
EuGeNE R. PowELL
East St. Louis, 1llinois

Many statistical sovrces vere * seo
in commiling figurrs fo, th: [ tie o
cureer opportunitiex ;: ol oty uw
These included the officiul wage scuic.
of several large concerns in different
parts of the country, data provided by
the Bureuu of Lubor Statistics in
Washington, civil service schedules, and
other sources. While these figures are
representative on a nation-wide buasis.
there are naturally many specific areus
in the country wwhere the situation is
different.

However,1ce agree with Reader Poi-
ell that the “lure of the dollur bill” is
insufficient inducement to attract
worthwhile people, that a genuwine in-
terest in the field is «t least us im-
portunt.—Editors.

&* ® ®
OUR AUGUST EDITORIAL
To the Editors:

I was very pleased to read your edi-
torial in the August issue on *“Stiff
Competition Ahead for the Parts In-
dustry.”

This is a problem which concerns us
in the vacuum-tube field a great deal.
and I thought you did a fine job in
pointing it out to the industry in
general.

C. E. ATKINS

Manager of Engineering
Electronic Tube Div.
Tung-Sol Electric Inc.
Bloomfield, New Jersey

The editorial in part discussed the
future competition from imported com-
ponents and what American manufuc-
twrers will huve to do to cope with it.
—FEditors.

* * *
INDEPENDENT SERVICE
To the Editors:

Anyone can ascertain from Bill
Leonard's articles and others written
by people in the same position the
problems that the independent service
organization faces. Even though I
must admit to being one of those peo-
ple who does his own TV and radio
repair, I understand your position and
sympathize with it.

1 feel that one of the ways you can
get the incompetents out of your busi-

ELECTRONICS WORLD
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID

RADIO-TELEVISION SERVICE TECHNICIAN

$

RADIO-TELEVISION

SPRAYBERRY

BIG, COMPLETE KITS
of PARTS & EQUIPMENT

To help you lenrnﬁl‘st the practical side
» of dio-’l’ilevision, we

wend you expertly engi-
neered training kits to
= test and a?\emb]c for
G - nteresting.
e .. " valuable
N shop-bench

2

\ practicel

o The new Sprayberry
Training Television Re-
ceiver, built and tested
in 5 sections.

» Now offered . .. this fine
modern oscilloscope.

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

(62

di

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

December, 1959

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

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

Complete Fucts Free— Act Now; Offer Limited

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

HOME STUDY TRAINING IN SPARE TIME

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

LET US PROVE HOW EASILY YOU CAN LEARN!

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

1512 Jarvis Avenue, Dept. 25.E,

Mail This Coupon Now—No Salesman Will Call

" oW 10 Wikt o Sprayberry Academy of Radio-Television

e y=" Dept, 25-FE, 1512 W. Jarvis Ave_, Chicago 26, I,
i hdloﬂelevlsmn Please rush all information on your ALL-NEW Radio-Tele-
- = ‘ vmlo:)h'l‘{ammgl?lnn. lu.r]x;iersutand this does not obligate me
L e e and that no salesman will call upon . Include N -
7.““_“5 PlaN | alog and Sample Lesson FREE. PRI Rl LS
NAME. W —
ADDRESS. -

CITY ... ceeeveeenemmnneeneen. LONE .. _STATE

- e G G EEs e e w— Y ——— —— —

wWWwW americanradiohistorv. com
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SPRAYBERRY Academy of Radio-Television

Chicago 26, lllinois
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MASTER RECEIVING-PICTURE TUBE SUBSTITUTION GUIDEBOOK by H. Middlcton. The popular

Receiving Tube Substitution Guidebook®

and all four supplements has been reset, expanded and

brought up to date in one master book. The original Tube Substitution Guidebooks were considered
the most handy and important work books for technicians, engineers and hobbyists—the new Master

book

is even more valuable. In one Master Book that is easy-to-use the entire range of all radio and

television receiving and picture tubes and their substitutions are at your fingertips.

® 5100 Radio and ‘'felevision Receiving Tube and 825 Picture Tube substitutions are listed in
numerical sequence with accompanying wiring instructions showing the original and substitute
tube socket illustrations. 8 features European-American and American-European cross index
listing 325 American to European substitutions; 320 European to American tube substitutions,

® special section on ruggedized tubes.

This book is an indispensable tool to any person who designs, assembles or repairs radio, TV or

electronic equipment.

This book pays for itself almost immediately, A major portion of the first

printing has been sold out, you must act now to reserve your copy. Satisfaction guaranteed,

#2444 — B%” x 117, only $7.45.

*For & short time, the criginal RECEIVING TUBE SUBSTITUTION GUIDE, its three SUPPLE-
MENTS plus a fourth SUPPLEMENT (ready soon) will be available.

R-L-C COMPONENTS HANDBOOK -David Mark.

An eatremely curmprehensive coverage of the fun-
damental components used in radio and electronic
equipment . It starts and finishes with the prac-
tical approach to the functioning and utility of
electronic components without which no electronic
device could function. Most component failures
can be avoided by properly utilizing basic prinei-
ples. Resistors, capacitors. inductors, and trans-
formers—are covered, Voitage, temperature, re-
sistance, current. and numerous other electrical
characteristics and ratings are explained as well
as coding techniques physieal details.££227, §3.50

Completely rewritten—and up-to-dofel

HOW TO USE METERS (2nd edition) by Jokn F.
Rider & Sol D. Prensky. Engineers, laboratory and
Service-technicians—everyone who uses meters in
their daily work—will find this revised, expanded
and modernized version of the fabulously popular
original text absolutely indispensable.

Everything that is new in meter instrumenta-
tion will be found in this book. For example, in
addition to full coverage of the many types of
conventional d-c, high frequency a-¢ and modu-
lated type VTVM, the digital voltmeter is also
discussed in full detail. Also covered are the ultra-
high impedance electrometer vacuum tube volt-
meter; transistor voltmeter and industrial trans-
ducers for voltmeters,

. Explains in detail the construction and opera-
tion of all types of electrical meters to use for
making different kinds of measurements in elec-
tronic and electrical equipment and industrial
applications. Also explains how to make measure-
ments. .. namely, where to connect the meters.
A section is devoted to multi-phase circuit
measurements. $144, $3.90.

RIDER ANNOUNCES NEW

Must Reading—Now That The Moon Has Been Reached.

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 excit-
ing book explains its purpose and explores its
techniques. £225, $2.95.

BASICS OF MISSILE GUIDANCE & SPACE TECH-
NIQUES by Marvin Hobbs. You can learn and
easily understand the fundamentals of the impor-
tant electronic areas that will contribute to the
conquest of space with this two-volume 'picture-
book’ course. #229, 2 vol., soft covers, $7.80;
#229-H, 2 vols. in one cloth binding, $9.00.

NOW AVAILABLE

ENCYCLOPEDIA ON CATHODE-RAY QOSCILLO-
SCOPES & THEIR USES (2nd edition) by John F.
Rider Seymour Uslan. The second edition of
the extremely useful book—has been expanded to
include the new types of oscilliscopes and their
applications. It is completely up-to-date!

Whatever your field—geophysics, aviation. auto-
motive, medical research, television, audio, eom-
puters, automatic contrel or any other branch of
industrial and communication electronics—you'll
find the cathode-ray oscilloscope today's basic
instrument.

This 23 chapter (1300 pages) volume covers all
construction and operating details of the tube-gun-
deflection electrodes—screen; all the circuits used
in oscilloscopes with explanations of circuit func-
tions; specifications and schematics of American
and foreign oscilloscopes; adjustment and applica-
tion in all areas of use.

It covers the latest in special purpose cathode-
ray tubes, new data on probes, related information
on scope photography, pulse measurements,square
wave testing #¥133, 1300 pp., 8% x 11”, 521.95.

RECEIVING-PICTURE TUBE

SUBSTITUTION GUIDEBOOK

« « « the answer to all tube substitution problems

SHORTWAVE PROPAGATION by Stanley Lein-
woll (Radio Frequency and Propagation Mgr.—
Rudio Free EKuropej. Of special interest to those
concerned with radio communications, this text
provides a modern, up-to-the-minute unalyais of
shertwave prupagation. =231, $3.90.

There are now 33 titles (more to come) in the famous
Electronic Technology Series. Edited by Alexander
Schure, Ph.D. Have you read these latest releases?
MAGNETISM AND ELECTROMAGNETISM
Thorough study of magnetism at the elemen-
tary level. Magnetic theory and principles cov-
ered at great length. ¥ 166-20, $1,80
ADVANCED MAGNETISM & ELECTROMAGNETISM.
A companion volume to Magnetism & Electro-
magnetism, this text explores in depth advanced
theories of magnetiam and magentic devices,
#166-26, $2.50.

R-F AMPLIFIERS

Excellent discussion of the operation of ampli-
fiers in the r-f portion of the radio frequency
spectrum. Design and theory of a wide range of
r-f voltage and power amplifiers are covered.
1£166-217, $2.40

5 FABULOUS ‘PICTURE-BOOK' COURSES
Yon can learn any electronic subject easily, rapidly
at low cost with these 'picture-book” courses.
BASIC ELECTRICITY by Van Valkenburgh, Nooger
& Neville, inc., #1869, soft cover, 5 vols,, $10.00:
#169H. all 5 vols. in single cloth binding, $11.50.
BASIC ELECTRONICS by Van Vaikenburgh, Nooger
& Neville, Inc.. #1170, soft cover, 5 vols., $10.00;
#170H. all 5 vols. in single cloth binding. $11.50.
BASIC TELEVISION by Alexander Schure, Ph.D..
#198, 5 vols,, soft cover, $10.00: #198H. all §
vols. in single cloth binding, $11.50.

BASICS OF DIGITAL COMPUTERS by John S.
Murphy, #196, 3 vols., soft cover, $7.50; ¥196H,
all 3 vols. in single cloth binding, $8.50.

BASIC AUDIO by Norman Crowhurst. #201, 3
vols., soft covers, $8.70; #201-H, 3 vols. in one
cloth binding, $9.9S.

At your jublier or bouk store, or order direct. bept. Ew.t2

JOHN F. RIDER PUBLISHER. INC. 116 West 14th Street, Mew York 11, M, Y.

Cansda: Chas. W, Fainiea

learn code foster, easier thon ever before -

RIDER .S OUND-n- SIGHT
CODE COURSE

by Lewis Robins & Reed Harris
® applies REINFORCED LEARNINC—a psychological
principle proved successful by the Armed Forces.
@ uses LI records to teach you to hear signal pat-
tern correctly and identify it— how to transmit.
& uses {dentification cards to teach you the correct
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
5 words per minute within 93% hours. Eliminates
code plateau barrier!

3 INDIVIDUAL COURSES . THERE’S ONE FOR YOU
COMPLETE COURSE (0.20 words per minute)—
Six 10” LP records (192 minutes of recording, 46
recordings), 47 cards, book. #REC. 020.315.95.
NOVICE COURSE (0-8 words per minute) —Three
10” LP records {96 minutes of recording, 28 record-
ings), 47 cards, book. F#REC-08,%9.50.
ADVANCED COURSE (9-20 words per minute) —
Three 10" LP records (96 minutes of recording, 28
recordings), book. ¥ REC-920, $8.95.

Records prepared in collaboration with the N. Y.
Institute of Technology and mfd. by Decca Recordas.
Satisfaction Guaranteed

Other Rider books that add to amateur radio
enjoyment are: Getting Started
In Amateur Hadio; Building The

Amateur Radio Station; Radio Op- 0., bk
erator’s License Q & A Manual ! l
{6th edition) How To IRead u. =
Schematics. [

Write for Free 1960 Catalog

BE Racing Rd., Revdale, Owi.

apman & Hall Lbd., 37 Ewex 81, Leadan Angia: dsis Peblivking Megsr, Bombay and aiber ciffes

www americanradiohistorvy com

ness is to advocate state laws requiring
examination and licensing of anyone
wishing to engage in service work.
Some states are thinking of requiring
repairmen to have a valid commercial
license from the FCC, and while 1 feel
this is probably a little too much to be
required of service personnel, undoubt-
edly some form of examination is nec-
essary.

As for destroying the *“slave’ service
organizations, I think the independent
service associations represent the best
means of accomplishing this. The
slave service company, generally speak-
ing, represents only a small portion of
the over-all revenue of the parent com-
pany. If these companies were forced
to choose between giving up their slave
service organizations and loss of a
much more significant portion of their
total revenues, they would probably let
the service business go.

Good luck and continuing success in
your fight for better service by inde-
pendent service companies.

EUGENE F. Lucas
Duluth, Minnesota

We are always glad to have our
readers let us know of their reactions
to the material that we use. Most of
the points made have already been cov-
ered und 1ill continue to appear in the
various departments and articles of
our publication.—Editors. 30,

=30~

READER SURVEY ON
OUR TEST RECORD

E HAVE just completed a reader sur-

vey of a large sampling of purchasers
of our stereo-monophonic test record.
The editors were extremely gratified to
learn that about 95 per-cent of those re-
plying found the record well planned,
well executed, and well worth the nomi-
nal charge made.

Most of those who did not reply favor-
ably complained that the record arrived
either badly warped or broken. To rem-
edy this, we took immediate steps to im-
prove the packaging of the dise in order
to minimize the possibility of warping
or breakage. Some purchasers felt that
the surfaces were somewhat noisy. This
may have been due to the rather low
level at which the disc was recorded in
order 1o get a good 15-ke. signal on the
7-inch disc. Aectually the best grade of
virgin vinyl was used so that the surface
noise should be no greater than any
other high-quality dise. A few com-
plained that their record changers would
not track the grooves properly. We ac-
tually tried several changers out and had
no difficulty, especially with the units ad-
justed for manual playing. One sugges-
tion is to temporarily increase the trach-
ing pressure by placing a coin on top of
the pickup head while playing the
record.

Finally, some of the purchasers felt
that, although the instruction sheet was
adequate, some additional information
on the use of the test record would have
been helpful. We would like 1o remind
you that an article “Making & Using a
Stereo Test Record” on page 56 of our
May, 1959 issue contains just this type
of information. We strongly suggest
that this article be reviewed for addition-
al help in the methods of using the test
dise.

EILF2TTRICNICS WORLD
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LET RCA TRAIN YOU
, IN ELECTRONICS

RCA Institutes celebrates Fifty Years of Electronic

Training by mtroducing its newest Home Study Course . . .

ELECTRONICS FOR AUTOMATION

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

Electronic Fundamentals Electronics

Television
Servicing

Send for our
64 page Home
Study Catalog

FREE!

RESIDENT SCHOOL offers Technical

Institute ond Vocotional

Electronics. Doy ond Evening closses
start 4 times eoch year. Resident
School Catolog sent free on request.

ANOTHER wAY RCA SERVES EDY-

CATION THROUGH EL

December, 1959

for
Automation

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

RCA lNSTITUTES, Inc. uome Study School, Dept. Ew-129

A Service of Radio Corporation of America
350 West Fourth Street, New York 14, N. Y.
Withaut obligation, send me the FREE catalag of Home Study Courses. No
salesman will cail.

NOME® e vews doaan 578§ 30 <8 A8 5 L6 o 8§60 @ oan doume §@ 5 onis § 5 e bl qWE BT e oo e oy
Please print

Addrens usrrinimiaiinei § (s S Efre a8 o igeaieiee 8 58 4 b Mo hgad & 18605 A gine + s

CilY s ste s » 5w 55 s Zone. ... - [ e —————————

| Karean Vets! Enter Dischorge Date................. P i P woms e g S B

CANADIANS — Take odvantage of these same RCA courses ot na
-}, additiona} cast. No postage, no custams, no delcy. Send coupon to:

T RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Monireal 9, Quebec
|

To gave lime, pasfe coupon on posicoic.

Courses in

ECTRONICS.
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CBS LABORATORIES
LEADER IN
RESEARCH AND DEVELOPMENT

X ™ 3 X . . . . 5.
:E‘ g _f'. . Pioneered in the creation of a practical color television system
Put on the air the world’s first color TV broadeast
Developed airborne, guidance and
electronic countermeasure systems
Produced revolutionary color television microscope
Co-operated with CBS Electronics in
engineering improved electron guns and screens for color TV
Designed closed-cireuit color TV for medical use
Also a leader in acoustics, recording, solid state physies,
semiconductor, vacuum tube and
advanced electronic systems research and development
cas Labotalories, Stamlerd, Conn.

CBS ELECTRONICS
LEADER [N
TUBE QUALITY AND DEVELOPMENT

Producers of receiving tubes top-rated by
leading radio and TV set makers
Manufactured first practical color picture tube,
CBS-Colortron
Introduced first Bantam G'I' receiving tubes
Originated first Bantam Jr. subminiature tubes
Pioneered the first rectangular picture tube
Designed first receiving tubes rated for
Continuous Television Service

CBS Electronics, Danvers, Mass.

CBS DIVISIONS WORK TOGETHER FOR YOU...

The CBS family habit of being first helps guarantee you the quality of perform-
ance that only leadership ecan deliver. This leadership is your further assurance
that:

« CBS tube quality cuts your call-backs.

+ CBS tube quality insures your customers of dependable perlormance.

+ CBS tube quality guarantees profits for vou.

Ask for the leader with the top-rated name your customers know and trust.
Ask first for CBS.

kR
' CBS ELECTRONICS

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

Recetving, industrial and
picture tubes « transistors and diodes »
audio components « and phonographs

18 ELECTRONICS WORLD
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Learn Radio-TV Electronics

- ]

s

by Practicing iga> .+
atHomein WA = | J—
- Spare Time

- Without Extra
Charge You Get

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

. . NRI Has Trained Thousands for
Have High Pay, Prestige, Good Future in Radio-TV

as a Skilled Radio-TV Electronic Technician

People look up to and depend on the Technician, more
than ever before. Offices, plants, homes everywhere are
obliged to buy his knowledge and services. His opportuni-
ties are great and are increasing. Become a Radio-TV
Electronic Technician. At home, and in your spare time,
you can learn to do this interesting, satisfying work--qual-
ify for important pay. To ambitious men everywhere here in ; — i B
the fast growing Radio-TV Electronic field is rich promise 5 R ST

of fascinating jobs, satisfaction and prestige as well as in- g, o Engr., Stotion KATV Has All the Work He Can Do Has Good Part Time Business

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

Increasing Opportunities in Growing Field ‘tion KATV. Before en. setea year. NRI training Now have completely

rolling. 1 was held back certainly proved to be a
A steady stream of new Electronic products is increasing by J‘m‘:&stio?_ of aBmth good found?vtllsﬂre(" H-ﬂ{‘- the bacEl:tbg\nc l;)f my prog-
& : = 4 L and rade education,” BiLLy GORDON, i geville, ress.” E. A. Brepa, Ta-
. the job and promotion opportunities for Radio-Television NoHaz, Pine Biaff, Ark.  Georgia. oo, W asikgton.,

Electronic Technicians. Right now, a solid, proven field of :
opportunity for good pay is servicing the tens of millions »» » B» SEE OTHER SIDE » »» »

of Television and Radio sets now in use. Color TV, Hi-Fi N I T I e SR IR WD G SN S . =

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

More Money SOOI‘I—MOI(Q $10 fo $]5 a l Samp'e Lesson and Cata|og
Week Extra Fixing Sets in Spare Time JNzVoYl B-1-14lMadadd= e ey

. ; H ity
NRI students find it easy and profitable to start fixing I ?:Pf::::;ty :1.
sets for friends and neighbors a few months after enrolling. ~ Sy e s, | Symumymet 5% Bloecromas &
Picking up $10, $1(51 and more a week gl\}rles sttb- I b
stantial extra spending money. Many who start 2 H -
“ in spare time soon build full time Radio-Television I ﬂ'lﬂnﬂl : ﬂdlo nstitute
sales and service businesses—enjoy security. Dept. F , Washington 16, D.C.
' I Please send me sample lesson of your Radio-Television

A(‘ Now-sae Whuf NR' cun Do for You Training and Catalog FREE. (No salesman will call.)

v NRI has devoted over 40 years I

\ to developing simplified practieal Name... Age
Il training methods. You train at

home in spare time. Get practical Address.

experience, learn-by-doing.

NATIONAL RADIO INSTITUTE City Zone..__..State i
Washington 16, D.C. I ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL ,

£
X
P
%

WWV\/,americar'radinhismrv,r.nm
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NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE
Technical Know-How Pays Off in Interesting, Important Work

YOU BUILD AC-DC
Superhet Receiver

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

4modern receiver.

Learn-by-doing,

YOU BUILD
Broadcasting Transmitter

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

b

YOU BUILD Vacuum Tube .
Voltmeter

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

you learn from

NRI's easy-to-
understand texts.

YOU BUILD This 17 Inch

‘I Television Receiver

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

practice on

T'V circuits. ’

RS

e

% |t41

¢ o |
XY ey

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

Servicing Needs

More Trained Men

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

v

Broadcasting Offers
Satisfying Careers

4000 TV and Radio stations
offer interesting positions.
Govt. Radio, Aviation, Po-
lice, Two-Way Communica-
tions are growing fields.
Trained Radio-TV Opera-
tors have a bright future.

3__-_—_'_____'_‘—-'_1

FIRST CLASS
Permit No. 20-R
(Sec. 349, P. L. & R)
W ashington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the United States

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
3939 Wisconsin Avenue

Washington 16, D.C.

WWW,americanra,ﬁnhisr

Train at Home the NRI Way
=% Famous for Over 40 Years

45 NRI is America’s oldest and largest home study

"D Radio-Television school. The more than 40 years'

’~FE~ Smith. - experience training men for success, the outstanding

ounder  record and reputation of this school-—benefita you

in many ways. NRI methods are tested, proven. Successful

graduates are everywhere, from coast to coast, in small towns

and big cities. You train in your own home, keep your present

job while learning. Many successful NRI men did not finish

high school. Let us send you an actual lesson, judge for yourself
how easy it is to learn.

No Experience Necessary—NRI Sends

Many Kits for Practical Experience

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

NRI Graduates Do Important Work
I . . .I\‘:_

works on Color-TVY
;'N R}rcllmmzed my whole
1 opened my own sho ife. had not taken
! - before receiv]ynu my dll-) the course, probably
ing on TV amplifiers be-  Lio0. | have had to would still be a fireman,
fore finishing course. Eire extra help. 1 am in- struggling along. Now
Now  Quality Control, dependent in my own Control Supervisor at
Chief" T. R. FAvA- poonee™ D P. Cres- WRCA - TV J F
sEY. Stockton, Cal. MELINE, NewYork, N.Y

SAMPLE LESSON SEE
(LRI LI OTHER
both FREE SIDE

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

NRI Course Eosy to
Understand

woro, Norwich, N. Y.
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eneral Electrics all-new VR-22 Stereo Cartridge

N your own home

- -
L

money-back guarantee!

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

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

Acclaimed "
by the

Oliver P. Ferrell
Editor

Hi-Fi Review

as quoted

in issve

of Aug. 1959

experts! ... the VR.227 i o top performer. The fre-

quency response 15 as flat as ony cortridge
tested to date. Chonnel.to-channel sepora.
tion in the vitol area between 700 cycles flat
and B00O cvcles wo: equal to the very best
stereo cartridges now offered the public.

'.. . listening tests did not show up ony How o 15
flows. Frequency response from 30 to 15,000
cps [limits of our test) was within 2.25 db of
Provides about the best chonnel sepa-
ration ovoilable of any checked with the ex-
ception of lcartridge selling for $65.00] in
the frequency range from obout
9000 cps

The VR-22 is outstanding in all four critical areas of
sterco cartridge performance: Channel sepuration—
Response—Freedom from hum—~Compliance.

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

*Mmanufacturer's suggested resale prices.

€. G. MzProud
Editor

Audio

as quated

in issve

of Sept. 1959

wm. A, Stocklin
Editor

Electronics World
as quoted

in issue

of Sept. 1959

even better thon its predscessor
with respect to outpul, channel separotion
ond extended frequency response and the two
chonnels bgolance within 2 db to 13,000
cycles. The shielding has been improved ond
the grounding of the shield and the method
of shorting the two ‘ground” terminols ore
well thought out

5000 to

GENERAL @3 ELECTRIC

December, 1959
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NOW! A down-to-earth
guide to

MODERN TEST
PROCEDURES

Alternate Test Methods » Cautions »
Correct Instrument Usage « Readings o
Connections and Control Setlings e
Test Technigues
Time-Saving Methods
. .ond olf the rest!

Almost anyone can re-
pair TVs, radios and
other eleetronie equipment AFT-
ER the trouhle has been located. The
trick is to know how to spot troubles in (he fipst
place—and that means knowing how to use in-
struments  fast and accurately. Actually. it's
amazing what you can do with only a few in-
struments—oproviding you know how to use dif-
ferent kinds for the mame job: how to select the
right ones: where to use them; how to connect
them into circuits! how to set controls; how 1o
read them: and how to follow professional test
procedures every step of the way, And ihat's
exactly what this new 316-page book with ita
more than 180 how-fo-do-it pictures, procedure
skeiches and pattern designs teaches you.

IT'S WHAT YOU KNOW ABOUT USING
INSTRUMENTS THAT COUNTS!

BASIC ELECTRONIC TEST PROCEDURES by
Rufus Turner helps you learn to treubleshont
any cireuit. equipment or component in hatf the
u=nal time. Covers different methods of doing
specifie jobs. For instance, you learn to check
distortion by the ‘'scope. relection filter. har-
monic-distortion _meter. wave analyzer or audio
orcillator methods. You learn to make resistance
measuremerntis with a current-meter, a volt-am-
meter, a volt-meter, an chmmeter, or via the
bridge method . . . and so on.

Subjects include current checks; power, capac-
itance, inductance, resistance, AF, RF. phase, dis-
tortion, and modulation mearurements: tube and
semi-conductor testing: audio amblificr tests: aen-
sitivity., RF gain, fidelity. AVC voltage, operating
voitage checks, etc.: visual alignment techniques
—even transmitter and industrial electronic meas-
urement procedures. Price only $6.50.

CONSIDER OSCILLOSCOPES for instancel

Simplified explanations of modern oscilloscope
techniques show how ta use your ‘scape as a volt-
meter, current meter, variable frequency oscillator,
etc., or for making RF, phase or AM measurements;
for distortion and deflection chscking; square wave
testing; visval AM and FM alignment and far many
other jobs. Every detail is explained—from king
connections, to adjusting controls and analyzing
patterns.

STILL ANOTHER BIG FEATURE is the book’s use-
fulness in acquainting you with industrial electronic
test techniques — including testing non-electronic
phenomena such as strain, pressure, efc.

PRACTICE 10 DAYS . . . FREE!

| Dept. RN-129, RINEHART & CO.. INC. |
i 232 Madison Ave., New York 16, N. Y.
I Send BARIC ELECTRONIC TEST PROCEDURES I
far 10-day FREE EXAMINATION. If | decide to
| keep book, [ will then send you $6.50 plus a few cents
postage in full payment. If not, 1 will return book
| postnaid and owe you nothing. (SAVE! send $6.50
with your order and Rinehart pays the postage. Same
| 10-day guarantee with your money promptly refunded
| if you're not more than satisfied with book.)

NAME. Lt tiattetioitennnsiinioeecrenioniencenses

ADDRESS. . .itiitiitiiitrrrsnerccasironianenns

L erry, zoNe STATE........oooo

QUTSIDE U.S.A.—Cash with order only. Price $7.00.
: Money back if book is relurn:d in lﬂyday-. =

Within the =i
=% Industry

'y
'-g_m
J'-‘l.‘..‘."l.]..l.'..l.l._!l..l_ 1 m— | T

ARTHUR JAMES WARNER has been ap-
pointed manager of research and engi-
neering of Aerovox
Corporation, New
Bedford, Mass.

Mr. Warner grad-
uated from London
University in 1936
and from this date
to 1957 he worked
on problems in the
materials and com-
ponents field for various subsidiaries of
the International Telephone and Tele-
graph Corporation bhoth in Europe and
the United States. His most recent
appointment in the United States was
that of a technical director of Federal
Telecommunication Laboratories.

Mr. Warner returned to this county
as a consultant in the electrical-elec-
tronic field and began his services with
the capacitor firm in August, 1959.

* * *

ELECTRONIC INDUSTRY ASSOCIATION's
sponsored quarter-hour TV film en-
titled, “The Mighty Electron” has been
released by the National Association
of Manufacturers for broadcasting in
its “Industry On Parade” series over
270 TV stations throughout the United
States and 42 stations overseas.

The film covers all major facets of
the electronic industry including mili-
tary, consumer goods, and industrial
uses of electronics. It also covers TV in
education, as exemplified by the Hag-
erstown, Md. experiment; electronics in
medicine as viewed at Walter Reed
Army Medical Center in Washington,
D. C.; and the vital role of electronics
in space exploration.

As the telecasts are on a *“public
service'” basis, the date of showing is
at the discretion of the telecaster. How-
ever, the films are customarily shown
at the same time each week and, in
some instances, are repeated.

* ] »

WALTER WARE SLOCUM has been named
president of International Resistance
Company. He suc-
ceeds Charles Weyl,
who now becomes
chairman of the
board of directors.

Mr. Slocum was
formerly associated
with Daystrom, Inc.
where he headed
several divisions at

t

"y

various times and was also vice-presi-

dent in charge of operations. Before
joining the firm he was president of
his own firm of management consult-
ants, W, W, Slocum and Company, for
ten years.

A graduate mechanical engineer
holding a degree from the University
of Pennsylvania, Mr. Slocum is a reg-

wwWw americanradiohistorv com

istered professional engineer in four-
teen states. He is a member of numer-
ous business and professional organiza-
tions, including American Society of
Mechanical Engineers, American So-
ciety of Naval Engineers, and Sigma
Tau, the honorary professional fratern-
ity.
] &* &

JAMES J. LAMB is the recipient of the
Merit Award of the American Radio
Relay League for 1959. The award was
presented for Mr. Lamb's significant
contributions to the welfare of ama-
teur radio.

An engraved gold plaque mounted on
walnut is inscribed: “For his contribu-
tion to amateur communication tech-
niques, especially in the development of
methods for achieving high selectivity
and noise reduction in radio reception.”

* £ *
ALLEN SNYDER has been named adver-
tising and sales promotion manager,
semiconductor prod-
ucts division, Motor-
ola Inc.

In his new posi-
tion Mr. Snyder will
direct the advertis-
ing and sales promo-
tion program for the
division’s complete
line of products.

Mr. Snyder was formerly supervisor
of promotional services with the firm's
communication and industrial electron-
ics division. Prior to joining the com-
pany, he had seven years of editorial
and sales promotion experience with
the Minneapolis-Honeywell Regulator
Co., Putnam Publishing Co., and Cher-
ry-Burrell Corporation.

* »

=

JOHN H. SKEHAN, JR. has been ap-
pointed manager of sales training for
Sylvania Electric Tubes, a division of
Sylvania Electric Products Inc. . . .
FRED M. FARWELL has assumed the
newly created corporate staff position
of vice-president, marketing, RCA . . .
RICHARD E. KRAFVE has been eclected
executive vice-president of the Ray-
theon Company . .. CBS Electronics
has named GEORGE A. WILDE semicon-
ductor sales engineer . . . STANLEY RO-
SENBERG has been elected chairman of
the board and chief financial officer of
Telectro Industries Corp. . . . MURRAY
WILNER has been appointed director of
purchasing of Crosby Electronics, Inc.
. . . Shure Brothers, Inc. has announced
the appointment of ROBERT W, CARR as
manager of the microphone develop-
ment department . . . JOHN F. PARY-
ZEK is now director of public relations
at Designers for Industry ... Ampex
Corporation has announced the appoint-
ment of five new vice-presidents: JOHN
JIPP, NEAL K. McNAUGHTEN, HERBERT

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

.Training that is proved and tested
in Resident School shops and
laboratories. by a School that is
the OLDEST and LARGEST of
its kind in the world. ——
You learn ALL PHASES of e N
Television-Radia-Electronics. <
Other schools make several coursces ~
out of the material in our ONE
MASTER COURSE . . . and vou
pay more for less training than
vou get in our course at ONE

LOW TUITION!

BETTER..

MORE COMPLETE...

LOWER COST...

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

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.

MAKE MORE MONEY
i TELEVISION

RADIO-ELECTRONICS

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

WILL CALL

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lcssons
and equipment, trains You In your
spare time at home, for these unlim-
ited opportunities. including many
technical jobs leading 10 supervisory
POSitions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includcs
thorough Prucrical training—YOU
LEARN BY DOING' We send you
complete scandard 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 che ground up.
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.

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

RESIDENT TRAINING AT LOS ANGELES

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

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 yvou fearn. Check box in coupon for
fult informaticn.

December, 1959

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

SEND FOR INFORMATION TODAY . . . 1t can
mecan the difierence between SUCCl.‘.SS
and failure for you' Send for your
FREE BOOK "'Your Future in
Television-Radio-Electronics’™ and
FREEFE Sample Lesson. Do it TODAY .
while you are thinking about your
future, It doesn't cost you anything
to invesugate !

YOU GET...

e 19 Big Kits—YOURS TO KEEP!

e Friendly. Instruction and Guidance
® Job Placement Service

¢ Unlimited Consultation

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

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY
. Television, including Color TV

. Radio AM & FM

. Electronics for Guided Missiles

. Sound Recording and Hi-Fidelity
. FCC License

. Automation and Computers
. Radar & Micro-Waves

. Broadcasting and
Communications

NATIONA L fEcilitan SCHOOLS(’

QNN &N

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for

WORLD-WIDE TRAINING SINCE 1905

1 MAIL NOW TO !
' NATIONAL SCHOOLS, Dept RH-129 '
i 4000 5. IGUEROA $T.  LOS ANGELES 37, caur.
Rush free TV-Radio "Opportunity” Book and sample !
I lesson. No salesman will call. ]
. ‘.
NAME — o AGE ]
PR fLFI[Ir.J] u ADDRESS __ ]
CITY ZONE STATE

NATIONAL scuoots ' Check if interested ONLY in Resident Schoal training at Las Angeles

‘VETERANS Give date of Oischarge

Los Angeles 37, Calif, g
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ELECTRONIC TECHNICIANS

AND INSTRUCTORS—
You Can

Realize

Your Full
Professional
Potential {H--

with —F P

F
4

Burroughs T 11

Advance your career in the most critical field of tomorrow:
integrated DATA PROCESSING for military weapons systems
at BURRQUGHS, Military Field Service Division. Participate in
challenging work on important long range ATLAS and SAGE
programs.

You can qualify as TECHNICIAN if you are a graduate of an
accredited technical school and/or have military training in
radar or communications equipment, plus at teast 2 years'
experience in electronics. You will receive 8 to 22 weeks of
classroom training in Data Processing Systems at full salary.
Current field assignments include far-West and Western areas
after your training is completed....You can qualify as
INSTRUCTOR if you have a knowledge of electronics theory
and some related teaching experience. Work involves the
training of technical personnel in the installation, maintenance
and repair of electronic and/or electro-mechanical equipment.

The above positions carry these exceptional benefits: 1) Ad-
vancement based on individual performance. 2) Starting salary
commensurate with experience and ability. 3) Merit review
program. 4) Qutstanding group insurance and retirement plan.
-5) Generous educational assistance program. Inquiries are
invited from qualified candidates. Please write Mr. R. F.
Johnson, Dept. 2378, Burroughs Corporation, Military Field
Service Division, Burroughs Drive, Radnor, Pa. (a suburb of
Philadelphia).

Burroughs

Burroughs Corporation
“NEW DIMENSIONS/in computation for military systems"

wwWwW americanradiohistorv com

L. BROWN, JOHN M. LESLIE, JR., and
WALTER T. SELSTED . . . DR. ROBERT C.
LANGFORD, chief engineer for research
and development, Weston Instruments
Division of Daystrom, Inc.. has been
clected chairman of the newly formed
instrumentation division of the Ameri-
can Institute of Electrical Engineers in
New York . . . WILLIS DITMANSON has
been named national parts and service
manager for Motorola Communications
& Electronics. Inc. ., . JOHN B. O'DON.
NELL is now distributor sales manager
of the Solu Electric Co. , . ., The semi-
conductor division of Sylvunia Electric
Products Ine. has announced the ap-
pointment of DONALD E. SMITH to the
newly crecated position of product sales

manager.
* * ¥

GEORGE HILDEBRAND has been ap-
pointed administrator, micromodule and
rectifier sales. RCA
semiconductor and
matcrials division.
Mr. Hildebrand -
joined the firm as
an engineering
trainec in 1949 and
a year later became
an applications engi- II,"
neer with the tube wud
department. In 1952 he was appointed
a field cngineer in the eastern cquip-
ment sales district and in 1955 was
named cquipment sales manager of the
tube department in Montreal, Canada.
Mr. Hildebrand was transferred to
the semiconductor and material divi-
sion in 1957 as a field engineer and
since 1958 has been coordinator of field
¢nginecring.

* *

CHICAGO-STANDARD TRANSFORMER
CORP. has established an Eastern ware-
house at 431-435 Greenwich St., New
York City .. . CLEVITE TRANSISTOR
PRODUCTS, division of the Clevite Corp.,
has established a New York district of-
fice at 338 Northern Blvd., Great Neck,
Long Island . .. SYLVANIA ELECTRIC
PRODUCTS INC. has announced plans
for construction of a 32.000 square-foot
computer component manufacturing
plant on a 26-acre site in Santa Crug,
Calif. . . . HUDSON RADIO & TV CORP.
will open five new high-fidelity centers
in each of the storcs owned by Masters,
Inc. In addition, an expansion program
is planned involving the firm's industrial
division . . . RCA will build a 100,000
square-foot addition to its Devens plant
in Moorestown, N, J. . . . TRANSISTOR
DEVICES INC. and INSTRUMENT MAS.
TERS INC. are now located at 626 Schuy-
ler Ave., Kearney, N.J. .. . MAGNAVOX
COMPANY has started construction of
its new multi-million dollar research
center at Torrance, Calif. . . . RCA is
planning a major expansion of transis-
tor and rectifier manufacturing facili-
ties which calls for the construction of
a 120,000 square-foot plant in Moun-

taintop, Pa. . « %

s. R. MILHALIC, General Electric Com-
puny, has been re-appointed chairman
of the service committee of the Elec-
tronic Industries Association, E. W.
(Continued on puge 102)
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Send for your

This is a brand new edition of the book
which has launched thousands of men
on good-paying careers in electronics.

It hrings you completely up to date—
an~wers important questions on newest
career developments in electronics, in-
cluding Automation, Instrumentation, In-
dustrial Electronics, Aeronautical Elec-
tronics, Guided Missiles, Radar, Servo-
mechanisms, Computers, Astronautics,
Telemetering, Communications and
Manufacturing.

This book, “Insurance for Your Future
in the New World of Electronics,” also
shows you how CRE] Home Study leads
the way to greater earnings in the
hooming electronics world.

However. CREI does not promise you a
“snap.” With accredited technical school
curricula such as CREI offers, you must
study to convert your ambition into tech-
nical knowledge which you can sell in
the fabulous field of Electronics. Since
its founding in 1927, CREI has provided
thousands of professional electronics
men with technical education. During
World War 1I. CREI trained thousands
for the Armed Services. Leading firms
recommend CREl home study courses
for their own personnel. Among them:
United Air Lines, Canadian Broadcast-
ing Corporation, National Broadcasting
Co., Florida Power and Light Co., The
Martin Co.. Columbia Broadcasting Sys-
tem, All-America Cables and Radio,
Inc.. Gates Radjo Co., Canadair, Lid.,
Federal Electric €orp., and U. S. Infor-
mation Agency {Voice of America).

CREI courses are prepared by recog-
nized experts, in a practical, easily un-
derstood manner. and constantly revised
to meet the new electronic challenges
of our time. You get the benefit of
time-tested study assignments under the
personal supervision of a CREI staff in-
structor. Your studies are accomplished
on your own time, during hours selected
by you, and controlled by your own will-
power. This complete education is the
reason that graduates find their CREI
diplomas keys to success in even the
most advanced of electronic applica-
tions. CREI alumni hold top pesitions
in America’s leading firms. At your

December, 1959

The data that
Launched Thousands

of Careers
18 yours FREE

tells how
you can be
successful in

ELECTRONICS

Automation . . . Instrumentation . . . Industrial Electronics
« . . Aeronautical Electronies . . . Guided Missiles . . . Radar
. . . Servomechanisms . . . Computers . . . Astronauties . . .
Telemetering . . . Communications . . . Manufacturing

Free Copy today!

service is the CREI Placement Bureau, which
maintains constant contact with electronic
industry, and cooperates with employers and
graduates in making satisfactory placements.
This free service is available to students, as
well as graduates. Fill out the coupon below
completely and mail it now. We'll promptly
send you your free copy of “Insurance for
Your Future in the New World of Electron-
ics.” The rest—your future—is up to you!

ENGINEERIN,
AIDES

TECHNICIANS

Immediate pogit;
A 0sitions
Aviffable

ELECTRONIC
TECHNICIANS
-owing Peninsula Co. has

enings for 1st class elec-
mic technicians to work

rectly widie enginecring in =
velupm#rt of new Rnhﬁs =
i+ those with CREL ok geJeC-R-E._I. Or other forpy3
wual traimng and 3 years = ctronijc taining gon:

inimum commercial experi- £ able

i1l be considered.”Top
appli-

f EM ERSON

= RESEAR
LABORATOR(I:g

Than w-

CREI ALSO OFFERS residence coq}rlses
in Washington, D. C. . .. at the same high
technical level. Day and evening classes
start at regular intervals. Qualified resi-
dence school graduates earn degree as
“Associate in Applied Science.” 1f you
have had a high school education, and
experience in electronics—you can qualify
for a CREI home study course. (Electronics
experience is not required for admission to
CREI Residence School.) Check and mail
coupon if you prefer residence or_home
study information . . . or write Capitol
Radio Engineering Institute, Dept. 1112F1,
3224 -16th St., N.W. Wash. 10, D. C.

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

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

BRAND-NEW COURSE ADDED . .. AUTO-
MATION AND INDUSTRIAL ELECTRONICS
ENGINEERING TECHNOLOGY. Complete
course, covers all electronic phases of auto-
mation, Special emphasis on theory. function-
ing, and applications of servomechanisms and
co mﬁulers. Also noteworthy: lLessons on
machine control, instrumentation, data-
processing, and telemetry.

AIL TODAY FOR YOUR FREE 54-PAGE BOOK

I CAPITOL RADIO ENGINEERING INSTITUTE To obtain fast, immediate
I £cpD Accredited Technical Insfitute Curricula—Founded 1927 sereice, and 1o avaid delay, |
E Accredited Technical Institute Curricula—Founde st '

t that the fol-
| Dept. 1112F 3224 Sixteenth St., N.W., Washington 10, D. C. | lowing information ba flled :
| Please sond me your course outline and FREE S4-page Book, in:
1 “Insurance For Your Future in the New World of Electronics” . . . |
| describing opportunities and CREI Home Study courses in Practical Emoloved B |
Electronic Engineering Technology. WAL L BL (/G0eae0a6a60a9aa5a |
I gineering 9y
| [J Radar, Servo and Computer Engineering Technology 1
I EIELE(;:KOF [] Electronic Engineering Technology Typa of Present Work....... |
| GREATEST [ Television Engineering Technology B |
INTEREST Communications Engineering Technology | oo I
1 Aeronautical Electronic Engineering Technology .
i . . n . . Education: |
| [0 Automation and Industrial Electronics Engineering Technology | v, High Sehool............. |
wwwwwwww |
: Name. . it i e Age......... T |
£ T
: Electronics Experience....... :
I Cily. .. . A . Zone State. ....... |
) Check: [} Home Study [} Residence School [ Korean Vetaran | ........coooiieiiiiiiiinnnnn, 1
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How far can you

o0 in electronics...
without a degree?

C ELECTRONICS WORLD
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At the SAGE display console, Dick Brani reads
1957 magazine story about his IBM career.

Two years age, when Richard F. Brani was first asked
1o review his fleld engineering progress at IBM, he'd
been recently promoted to computer instructor. Now,
he has a new and more crucial responsibility: Group
Manager of 20 fleld engineers who keep a SAGE
computer operating at its peak, bulwarking America’s
air defenses. Here's his story.

GIVEN IMPORTANT ASSIGNMENT. “In my first four vears with

IBM. my field engineering career has taken several giant steps
forward—despite my lack of a college degree,”” reports Dick
Brani. “When I joined the Company, my special training con-
sisted of graduation from a technical school, an F.C.C. license,
and some Army engineering training. Now. I have a responsible
management job in the SAGE Project, my knowledge of elec-
tronics has grown tremendously, and my future looks as promising
as 1 could wish it.

“How did 1 make this progress? IBM believes that—after
comprehensive training—technicians like me can handle assign-
ments generally performed by graduate engineers. And IBM
has been proved right. Hundreds of technicians are now func-
tioning successfully as IBM field engineers."”

20 WEEKS' COMPUTER TRAINING. Dick Brani joined IBM in the’

fall of 1955. He was immediately enrolled in a 20 weeks’ computer
units training program. “You learn how the different units of
large-scale computers like SAGE operate . . . how the computer
itself can help diagnose and locate trouble . . . and how to make
fast. precise repairs,” he says. “Once assigned to a SAGE Site,
field engineers may also attend classes—during regular working
hours. by the way—to keep up with advanced developments in
electronics. Our site, for example, recently had a course on the
new, increased-capacity SAGE ‘memory’.”

ADVANCES RAPIDLY IN FOUR YEARS. '] know of few other com-
panies that offer technicians better or more valuable training
than IBM,” Dick Brani says. "“This training can prove an ‘open
sesame’ to engineering and management opportunities not usually
available to men lacking college degrees.”

After his training. Dick Brani’s abilities won him a position as
instructor in IBM’s education program. For two years. he taught
courses in computer units and
systems. Then. a littleovera year &=
ago, he was promoted to Group
Manager of 20 field engineers |
assigned to install—and main-
tain—a SAGE computer at a
new site. “‘I'm responsible for the
successful operation of the com-
puter. [ have to check out re-
pairs my men do. schedule main-
tenance activities and supervise

Infrodcing o new Helé
all new engineering changes.”

engineer 1o SAGE operations.

December, 1959

WHAT IS SAGE? SAGE is a vital part of America's air defense
system. At the core of the SAGE system is a network of fast,
extremely reliable electronic computers. In each sector of our
nation. a SAGE computer is constantly in operation. 24 hours
a day. helping the Air Force prevent surprise aerial attacks.
Here's how SAGE works: The computer receives radar data
from many observation points. 1t checks this information against
known air traffic for the sector and presents to the Air Force a
pictorial display of the air situation. If need be. the computer can
guide a BOMARC missile to a target for certain interception.

COUNSELING TO DEVELOP STRONG LEADERS. Ny most challenging

duty as a SAGE Group Manager? Helping the men in my group
advance and develop.” replies Dick Brani. **One way I do this is
by periodically rotating my men so that they become familiar
with all phases of large-scale computer operation. But the
most effective way is through counseling—just sitting down with
a man and discussing his progress. his prospects. his career goals.
IBM encourages frequent and intensive counseling. By this
method the Company finds and develops the strong leaders it
needs to stay at the head of its field.”

SAGE PROGRAM STILL GROWING: Ny future? I can advance to
still more important responsibilities in SAGE field engineering,”
says Dick Brani. "SAGE has grown tremendously since its
inception a few years ago, and it's still growing rapidly. Or, |
can move into major spots in education. personnel, management,
development engineering—or nearly any activity you can name.
My future at IBM is limited only by my ability as an individual.”

* * *

If you have a minimum of 3 years' technical schooling after
high school—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. Your starting
salary will be determined by the extent of your education and
experience,

WRITE TODAY TO: pr. N. H. Heyer, Dopt. 630L
Military Products Division
IBM Corporation
Kingston, N.Y.

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

®

INTERNATIONAL BUSINESS MACHINES CORPORATION
27
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Hjl]._'l‘l.llll Latest Information
i ‘—LI] ST on the Electronic Indusiry
””h]lﬂl "ﬂ |”||I. i By ELECTRONICS WORLD'S [
] e WASHINGTON EDITOR s

HUMAN HEARTBEAT NOW ANALYZED BY HIGH-SPEED COMPUTER-—The National Bureau of
Standards has developed a method for using high-speed computers to analyze and
compare heartbeat information. Using an analogue-~digital converter, electrical sig-
nals associated with heartbeats can be converted from continuous waveforms to dig—
ital form on magnetic tape and then fed to the computer. Cardiac cycles of about
1000 patients may be recorded on one reel. The electrocardiogram used here is com-
posed of a series of three continuous waveforms, substantially repetitive with each
heartbeat. These waveforms, as obtained from electrodes placed on the head, chest,
and ankle, are not suitable for use in a digital computer until they have been
changed from their analogue (continuous wave) to digital form. When ready for con-
version the analogue tape recording contains 10 or 12 heartbeats on three FM chan-
nels, and the patient's identification on one voice channel. Wide-deviation FM has
been chosen for recording because the frequencies to be studied fall between direct
current and 200 cycles. A technician monitors the three signals displayed simultan-—
eously on an oscilloscope and selects the cardiac cycle for conversion to digital
form.

NEARLY 1000 ILLEGAL TV BOOSTERS FOUND OPERATING IN WEST—A report filed recently
by the FCC's Broadcast Bureau chief has revealed that close to 1000 unauthorized
television boosters are now operating in the mountainous areas of a number of Western
states. In Montana, over 150 illegal boosters have been spotted. Practically all of
the installations were described as low-power projects which simply receive one
v.h.f. signal and re-transmit it to another v.h.f. channel. Just how to resolve such
signal "bootlegging" has been puzzling the Commission for quite a spell. A number in
Congress have suggested that the FCC should legalize boosters; others have violently
opposed such approval. The Commission hopes to have an answer before Congress re-
convenes in January.

UNPARALLELED MILITARY-ELECTRONICS PROGRESS HERALDED IN HOUSE REPORT--The ten-fold
increase in electronic developments since World War II will be matched by another
ten—-fold increase within the next years: so forecast military-science specialists
appearing before recent sessions of the House of Representatives' Committee on
Science and Astronautics. We are now in a fantastic era, they said, pointing out that
vacuum—~tube circuits are being microminiaturized to one~tenth, one-hundredth, and
even one—-thousandth of their original size and volume——reductions affording a ire-
mendous saving to the military in bulk and weight and in power requirements.

ALL PLANES MAY SOON BE REQUIRED TO CARRY WEATHER RADAR--Because of the excellent
safety record of air carriers using weather radar, the Federal Aviation Agency has
issued a proposed rule-making that will require all planes to be equipped with ap-
proved types of radar systems. At present there is no such regulation on the books.

NEW BUILT-IN SONAR DETECTORS TO BE PRODUCED FOR SUBMARINES—A new sonar detection
system which combines sophisticated searching, electronic control of underwater
firepower, and advanced communications techniques is now under development at Ray-
theon. Submarines carrying this new system will be able to locate their targets—
both submarines and surface craft—from much longer distances, reducing the chances
of enemy detection. The entire system will be an integral part of the hull. In the
past sonars were fitted into existing hulls. The built-~in approach will make it
possible not only to package complex electronic gear into a relatively tight space,
but locate it in the most favorable position in the sub.

NEW FACTS ON SOLAR X-RAYS REVEALED BY ROCKETS—--New facts about x-rays from the
sun which penetrate into the earth's upper atmosphere were revealed by Navy Scien-
tists in announcing results of the recently completed "Project Sunflare II". The
solar flare study, conducted by the U.S. Naval Research Laboratory, Washington, D.C.,
determined the existence of x-rays tens of thousands of volts greater than detected
in previous experiments. X-rays with energies as high as 80,000 volts were detected
above the absorbing atmosphere of the earth. These findings indicate possible tem—
peratures in the solar atmosphere of 100-million degrees C,. 30—

28 ELECTRONICS WORLD
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THE WHOLE MULTI-MILLION DOLLAR MARKET HAS HEARD THAT

ST TIC PLUG-IN

CARTRIDGES

ARE THE ONLY COMPLETE
LINE THAT MEETS EVERY
SALES OPPORTUNITY

AS EASY AS CHANGING A LIGHT BULB
. NO INSTALLATION OR SERVICE PROBLEMS

You've had the message by now—that millions of plug-in phono cartridges
have already been sold . . . that Astatic Plug ins represent a tremendous multi-million
dollar replacement market . . . and thart THE ONLY COMPLETE, SINGLE SOURCE
PLUG-IN LINE ON THE MARKET IS ASTATIC'S!
So why not use the message? Act now to cash in on this RICH and SKY-
ROCKETING MARKET. Get into the plug-in business and get into it all the way—
never missing a single sale—with THE COMPLETE ASTATIC PLUG-IN LINE.

EASY, AUTOMATIC SALES WITH
ASTATIC MERCHANDISING PACKAGE

You sell from this plastic display-merchandiser which
is pilfer-proof, holds an assortment of a dozen cartridges.
Information under cach cartridge tells the customer
which model he needs. Colorful. attractive window card
—ftee of chatge—tells ‘em you've got ‘em!

CALL YOUR DISTRIBUTOR OR WRITE FOR FULL DETAILS

'"‘ . - — KNOWN THE w ALD OVIR 3 -
m CORPORATION, CONNEAUT, OHIO | 1@ §
= |N CANADA: CANADIAN ASTATIC LIMITED, i
- TORONTO, ONTARIO

EXPORT SALES: ROBURN AGENCIES INC.,
431 GREENWICH ST, N. Y. 13, N. Y S. A,

coellh

GO BY BRAND -
—GO BUY ASTATIC

| L

A MODEL FOR EVERY APPLICATION — STEREO OR MONAURAL —~ DIAMOND. OR-SAPPHIRE TIP

December, 1959 &
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“4 STARS” ;)r the
CHANNEL MASTER 7

> -
il

“a STARS' —recognized symbol for superb performance.

“a STARS" — going all-out to help you sell more antennas.

Who doesn’t recognize these top-rated TV stars? Their
audience numbers millions. And hard-hitting commercials are
telling these millions ... over and over again ... to replace their
old, worn-out antennas with the powerful Channel Master T-W.

On network TV...in the top farm publications...in best-
selling mass magazines ... Channel Master is using the power
of all-out National Advertising to help you do a bigger, MORE
PROFITABLE, antenna installation business.

That’s why it makes good sense for you to promote and in-
stall the Channel Master T-W...the one antenna that has
never been equalled for brilliant performance and rugged
construction.

3
FULL 10p

NETWORK FARM
1] PUBLICATIONS

2
BEST-SELLING NEW
GENERAL DISPLAY
MAGAZINES POSTERS

FOUR TOP SHOWS  The Progressive Farmer  The Saturday

2 MAJOR TV o Evening Post y
NETWORKS Successful Farming Coronet %:‘;':_é;:k;}:w (S;—SAT'E:TAT I: ‘ :
210 TV STATIONS Farm Journal CHANNEL MASTER | Iy

HLCHANNEL TY ANTENNZ

[ .

Available from your Channel Master distributor,

CH A ” ”El M Jq S T EH works wonders in Sight and Sound

wwWw americanradiohistorv com
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CHANNEL MASTER advertising

works 'lRound the Clock

Nasrrf
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"TUBE INVENTORY DOWN 307

partners Robert Knudsen and Harold Russell!

* Pprogrammed replenishment o jnventory yurnover

We’re moving more tubes than ever,
with a stock one-third less. Inven-
tory turnover is that much higher,
which shows in increased profits.”
The two busy partners of Tel-Rad
TV Sales-with-Service, 5839 Bel-
mont Ave., Chicago, name this as
their principal benefit from General
Electric’s new PROFIT" Program.

Another big saving —space! The
compactness of the General Electric
Inventory Rack means that a service
dealer can do away with 50 to 60 feet
of shelving. Furthermore, the at-
tractive, organized display of tubes
gives the shop a modern and profes-
sional-looking appearance.

Knudsen and Russell add, “Now our
tube stock’s geared to our needs. And
it stays that way—plenty of fast-
selling types, a minimum of slow
movers. The distributor’s weekly re-
order visit takes care of everything.”
No stock-taking or clerical work by
the partners is involved. This saves
them time for profitable repairwork.

You too can increase turnover and
boost income with General Electric’s
new PROFIT* Program. Available
with the purchase of tubes from your
G-E tube distributor. See him today!
Distributor Sales, Electronic Com-
ponents Division, General Electric
Company, OQwensboro, Kentucky.

TEL-RAD’S SERVICE WORK
doesn’t stop while tube stocks
are being checked. Here
Richard Schlueter (facing rack
in picture at left), salesman for
Melvin Electronics, General
Electric tube distributor, in-
' spects the PROFIT* tube
inventory for types to re-order. .
Schlueter does this job weekly, ;
handling all routine and paper-
work—thus saving valuable
time for Knudsen and Russell.
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Progress /s Ovr Most Important Product
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WHATS EXCITING AND DIFFERENT

FOR STEREO 1960

University’s three new
ultra-compact systems...
offering superb perform-
ance and elegant styling
at moderate cost...ideal
for stereo application

MODEL RRL-12 12" 3-Speaker RRL System
Featuring the sensational new Sphericon
Super Tweeter for sweet, smooth highs to
inaudibility. From $114.95 net.

) E

MODEL RRL-8 8" 3-Speaker RRL System

The impossible becomes reality! An 8" sys-
tem with full bass response down to below
30 cps! From $95.50 net.

-

Excellent wide-range response from a sys-
tem only 9% ” deep. From $59.95 net.

MODEL S-80 8 2-Way High Efficiency System |

University’s ‘Trimen-
sional’ TMS-2 ... the
most sensational ad-
vance in stereophonic
reproduction...now in
EarlyAmerican styling

] e

Balaneed Stereo
anywhere in the room

wilh i

TMS-2

Containing two complete 3-way multi-
speaker systems in one compact enclosure,
the ‘Trimensional’ TMS-2 projects frequen-
cies of both channels to the rear and side
walls of the room. Thus, one large wall area
becomes channel A; another channel B ...
exactly as if you had a series of widely
distributed speakers for each channel.

Early American nitodel in hand-rubbed
fruitwood finished maple, $279.95 net.

i %

Contemporary model in mahogany, $258;
in blond or walnut, $263 net.
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SEE AND HEAR THEM AT YOUR DEALER NOW!

++ » o write for new edition of ""An informative guide to high fidelity stereo and monophonic
speaker systems and components.” Desk $-7, University Loudspeakers, Inc., White Plains, N. Y.

www americanradiohistorv com

University’s newly en-
gineered 8" high fidel-
ity speakers especially
designed for ‘hig sys-
tem” performance from
the smallest enclosures

e

MODEL UC-82 8‘ 2.Way Diffaxial
Excellent low cost wide-range speaker
with unlimited versatility. Use mono-
phonically, as matched stereo pair in
minimum size enclosures, as second
channel speaker, or as stereo add-on.
Response: 45-14,000 cps. $16.95 net.

L
Tk

MODEL C-8HC 8" High Compliance Woofer
Features special low resonance cone
with treated cloth surround, extra deep
dual voice coil and heavy die-cast bas-
ket. Remarkable response range
extends from 20 cps to 3000 cps in suit-
able enclosure. $39.95 net.
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“The overall design of the HF-81 is conservative, honest and
functional. It is a good value considered purely on its own merits,
and a better one when its price is considered as well."

— Hirsch-Houck Labs (HIGH FIDELITY Magazine)

Advanced engineering ¢ Finest quality components
“Beginner-Tested,” easy step-by-step instructions

LIFETIME service & calibration guarantee at nominal cost

IN STOCK — compare, then take home any EICO equipment
— right “off the shelf'’— from 1500 neighborhood EICO dealers.

mPut 3L FUNCTION SEL
v

Stereo Amplifier-Preamplifi r"Hi-‘B,l

HF81 Stereo Amplifier-Preamplifier selects,
ampllfies, contrcls any stereo source & feeds it
thru self-contained dual 14w amplifiers to a
pair of Speakers. Provides 28W monephonically.
Ganged level controls, separate balance control,
independent bass & t-eble controls for each
channel. ldentical Wi liamson-type, push-pull
ELB4 power amplifiers. Excellent’ — SATURDAY
REVIEW; HI-FI tfUSIC AT HOME. **Outstanding
quality _ . . extremely versatile.””—ELECTRONICS
WORLD LAB-TESTED. Kit $69.95. Wired $109.95.
Includes cover.

HF85 Steres Preamplifier is a complete, master
stereo preamplifier-control unit. self-powered for
flexibility & to avoid power-supply problems. Dis-
tortion borders on unmeasurable even at high
output levels. Level, bass, & treble controls inde-
pendent for each channel or ganged for both
channels. Inputs for pheno, tape head, mike, AM,
FM, & FM-multiplex. One each auxiliary A & B
input in eacth channel. Switched-in loudness com-
pensator. “Extreme flexibility . . . a bargain.
HE-FI REVIEW. Kit $39.95. Wired $64.95. Includes
cover

New HFB7 T0-Walt Stereo Power Amplifier: Dual
35W power amplifiers of the highest quatity
Uses top-quality output transformers for undis-
torted response across “he entire audio range at
full power to provide utmost clarity on full
orchestra & organ. IM distortion 1% at 7OW,
harmenic distortion less than 1% from 20 to
20,000 cps within 1 db of 70W. Ultra-linear con-
nected EL34 output stages & surgistor-protected
silicen diode rectifler power supply, Setector
switth chooses mono or stereo service; 4, B,
16, and 32 ohm speakér taps, input level con-
trols; basic sensitivity 0.38 volts. Without exag-
geration, one of -he very finest stereo amplifiers
available regard ess of price. Use with self-
powered stereo preamplifier-control unit (HF85
recommanded). Kit $74.95. Wired $114.95.

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

FM Tuner HFT90: Prewired, prealigned, tempera-
ture-compensatec ''fron* end' is drift-free. Pre-
wired exclusive precision eye-tronit® travellng
tuning indicator. Sensitivity: 1.5 uv for 20 db
quieting; 2.5 uv for 30 db quieting, full {imiting
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from 25 uv. IF bandwidth 260 k¢ at 6 db peints.
Both cathode follower & FM-multiplex stereo
outputs, prevent obsolescence. Very low distor-
tion. *'One ol the best buys in high fidelity kits."”

AUDIOCRAFT. Kit $39.95'. wired $65.95°,
Cover $3.95. *Less cover, F.E.T. Incl

Mew AM Tuner HFTS4. Matches HFT90. Selects
hi-fi'* wide (20c - 9kc 3 db) or weak-
station narrow (20c - Ske 3 db) bandpass.
Tuned RF stage for high selectivity & sensi-
tivity; precision eye-tronic 1" tuning. Kit $39.95.
Wired $65.95 Incl. Cover & F.ET,
New FM/AM Tuner HFT92 combines the fre-
nowned EICO HFT90 FM Tuner with exceflent
AM tuning facifities. K't $59.95. wired $94.95.
Includes cover & F.E.T.
New AF.4 Stereo Amplifier provides clean AW
per channel or 8W total outpul. Inputs for
ceramic/crystal stereo pick-ups, AM-FM stereq,
FM.multi stereo. 6-position stereo/meno selec-
tor. Clutch-concentric level & tone controls. Use
with a pair of HFS-5 Speaker Systems for good
quality, low-cost stereo. Kit $38.95. Wired $64.95.

HF12 Mono Integrated Amplifier provides com-
plete *‘front-end” facilities and true high fidel-
ily performance. tnputs for phono, tape head, TV,
tuner and crystal/ceramic Cartridge. Preferred
variable crossover, feedback type tone control
circuit. Highly stable Williamson-type power
ampliffer circuit. Power output: 12W continuous
25W peak. Kit $34.95. Wired $57.95. includes
cover

New HFS3 J-Way Speaker System Semi-Kit com-
plete with factory-built %" veneered plywood (4
sides) cabinet. Bellows-suspension, full-inch ex-
cursion 12 woofer (22 ¢ps res), 8" mid-range
speaker with high internal damping cone for
smooth response, 312" cone tweeter. 2Va cu. ft.
ducted-port enclosure. System Q of ¥z for smooth.
est frequency & best transient response. J2-
14,000 ¢ps clean, useful response, 16 ohms
impedance. HWD: 2632”, 13%",1434”. Unfinished
birch $72.50. Walnut, mahogany or teak $87.50.

New HFS5 2-wav Speaker System Semi-Kit com-
plete with factory-buitt 3" veneered plywood (4
sides) cabinet. Bellows-suspension, 34" excur-
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Listen to the EICQ Hour, WBAI-FM, 99.5 MC, Mon., Thurs., Sat., 7-8 P.M., & Sat. 3-4 P.M,

f(;w Stereo Power Amplifier HF87
28w Sterea Power Amplifier HF86

M Tuner HFTSO FM/AM Tuner
AM Tuner HFT94 HFT92

=

12W Mono integrated Amplifier HF12
Other Mono Integrated Amplifierss
50, 30, & 20W (use 2 for stereo)

2.way Bookshelf
Speaker System HFS1
3-way Speaker System HFS3
2-Way Speaker System HFS3

sion, 8" woofer (45 ctps res), & 315" cone
tweeter. 1V cu. {t. ducted-port enclosure. Sys-
tem Q of ¥ for smooth2st frequency & best
transient response. 45.14,000 cps clean, useful
response. HWD; 24", 12332", 10%2". Unfinished
birch $47.50. Walnut, mahogany or teak $59.50.
HF$1 Bookshelf Speaker System complete with
factory-built cabinet. Jensen 8” woofer, match.
ing Jensen tompression-driver exponential horn
tweeter. Smooth tlean bass; crisp extended
nighs. 70-12,000 ¢ps range. 8 ohms. HWD: 23" x
11" x 9", Price $39.95.

MFS2 Omni-Directional Speaker System (not ilus.)
HwD: 36", 1514, 114 ‘Eminently musical’’

HIGH FIDELITY. *Fine for stereo™ — MODERN
HI-FI. Completely factory- built. Mahogany or wal-
nut $139.95. Blond $144.95.

IMPORTANT NOTE: All EICO kits built
according to our instructions, and alt
EICO factory-assembled equipment, con-
form to the high staadards and specifica-
tions as published in EICO literature and

advertisements. Al EICO factory-assembled
equipment is completely and meticulously hand-
wired throughout no printed circuitry; each
factory-assemblied unit Is 100% final-tested
throughout for each feature and function — no
“'spot’” or ‘*partial’’ checking. In EICO‘s finat-
test techniques, nothing is teft to chance.

Fill out toupon on next page for FREE CATALOG.
Ask vour deater about ECO's exclusive STEREQ RECORD BONUS

Over 1 MILLION EICO Instruments in use throughout the world.

Add 5% in the West.

-
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Copyright 1959 by Electronic Instr. Co.
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SEE OUR OTHER ADVERTISEMENT ON PAGE 98

The specs prove it...your best buy is

= et Lol s

o0 _ |00

@
B @

TV-FM SWEEP GENERATOR Ay SeEeae e vt [F
AND MARKER #368
KIT $69.95 WIRED $119.95

| : c =
N W v RF SIGNAL GENERATOR #324 : 9 i
= o v @ KIT $26.85 WIRED $39.95

B £/CO%

DYNAMIC CONDUCTANCE
TUBE & TRANSISTOR
TESTER # 666

@ ?fh””p?” @  KIT$69.95 WIRED $109.95

Complete with steel cover & handle

&
<

‘('"i-i! ‘.
o

D E
PEAK-TO-PEAK COLOR & MONOCHROME
DCTOSMCLAB& TV
VIVM #232 & b
UNIPROBE (pat. pend) 5” OSCILLOSCOPE #460
KIT $29.95 :ITPTJ'IS?'gzLL WIRED $129:50
WHEISR.5 Oscilloscope =425:

Kit $44.95  Wired $79.95

A Tests all receiving tubes (picture tubes with
adapter), n-p-n and p-n-p transistors. Com-
posite indication of Gm, Gp & peak emission. Simul-
taneous selection of any one of 4 combinations of
3 plate voltages, 3 screen voltages, 3 ranges of
continuously variable grid voltage (with 5% accurate
pot.). Sensitive 200 ua meter. 10 six-position lever
switches: freepoint connection of each tube pin.
10 pushbuttons: rapid insert of any tube element in
leakage test circuit. Direct reading of inter-element
leakage in ohms. New gear-driven rollchart. CRA
Adapter $4.50.
Entirely electronic sweep circuit with accu-
rately-biased increductor for excellent line-
arity. Extremely flat RF output. Exceptlonal tuning
accuracy. Hum and feakage eliminated, 5 fund. sweep
ranges: 3-216 mc. Variable marker range: 2-75 m¢

in 3 fund. bands. 60-225 mc on harmonic band.
4.5 xtal marker osc., xtal supplied. Ext. marker
provision. Attenuators: Marker Size, RF Fine, RF
Coarse (4-step decade). Narrow range phasing con-
trol for accurate alignment.
¢ 150 kc to 435 me with ONE generator in 6
fund. bands and 1 harmonic band! *.1,.5% freq.
accuracy, Colpitts RF osc. directly plate-modulated
by K-foltower for improved mod. Variable depth of
int. mod. 0-50% by 400 cps Colpitts osc. variable
gain ext. mod. amplifier: only 3.0 v needed for 30%
mod. Turret-mounted, sjug-tuned coils for max. ac-
curacy. Fine and Coarse (3-step) RF attenuators.
RF output 100,000 uv, AF output to 10 v.
) Uni-Probe — exclusive with EICO — only 1
probe performs all functions: half-turn of probe
tip selects DC or AC-Ohms, Calibration without re-

moving from cabinet. Measure directly p-p voltage
of complex & sine waves: 0-4, 14, 42, 140, 420, 1400
4200. DC/RMS sine volts: 0-1.5, 5, 15, 50, 150, 500
1500 (up to 30,000 v. with HVP probe, & 250 mc with
PRF probe). Ohms: 0.2 ohms to 1000 megs. 4V2"
meter. can't-burn-out circuit. 7 non-skip ranges on
every functicn. Zero center.

g Features DC amplifiers! Flat from OC te 4.5 mc,

~ usable 1o 10 mc. Vert. Sens.: 25 mv/In.; input
Z 3 megs; direct-coupled & push-pull throughout
4-step freq.-compensated attenuator up to 1000:1
Sweep: perfectly linear 10 cps 100 ke {ext. cap
for range to 1 cps). Pre-set TV V & H positions
Auto sync. tim. & ampl. Direct or cap. coupling;
bal. or unbal. inputs; edge-lit engraved lucite screen
with dimmer contrel; plus many more cutstanding
features.

FREE CATALOG shows you HOW TO SAVE

i)
iy |

T
I

W

New Transistor

Portable Radio RA-6

Kit $29.95
Wired $49.95

Incl. F.E.T.; less 9V batt.

Prealigned RF, IF
xfmrs; push-pull
audio; 6" spar.

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

Add 5% in the west.

{FURN PAGE FOR MORE EICO VALUES

*PAT. PEND

NEW Power & Bias

Supply for
Transistorized
Eqpt. =1020 -
Kit $19.95
Wired $27.95

@ 1959

NEW Tube &
CRT Fil.

Tester =612
Kit $3.95

Wired $5.95
Fast-checks
radio/TV tubes,
pilot lamps, etc.

B

oo

» @ 9

R.C Bridge & R-C-1
Comparator =9508
Kit $19.95

Wired $29.95
Reads 0.5 ohms-
500 megs,

10 mmfd-5000 mfd,
power factor

Serles/Parallel
R-C Combination
Box 1140

Kit $13.95
wired $19.95

o Ty

VTVM Prohes

Kit
Peak-to-Peak  $4.95
RF $3.75
High Voitage
Probe-1
High Voltage
Probe-2

Scope Probes

Demodulator $3.75
Direct $2.75
Low Capacity $3.75

]
% .o
*-d-_.*iu
i ;"'

: o

Tube Tester =625

509% on 65 models of top quality professional test equipment. MAIL COUPON NOW!

KIt $34.95 6V & 12V Battery
Wired $49.95 Eliminator RIARD Dt
Charger =1050 5y

+ tests 600 mil & Charg RiT 37495

series string type Kit $29.95 1] -29 -

tubes Wired $38.95 Wired $29.

o illuminated Extra-filtered for 1000 Ohms/Voit

rell-chart transistor equipt. ¥-0-M =536

Pix Tube Test =1060 Kit $38.95 Kit $12.90

Adapter $4.50 wired $47.95 Wired $14.90
EICO R-12
33-00° Narthern Blvd.
LLC. 1, NY.

Wired
$6.95
$4.95

$6.95
$4.95
$5.75

$3.95
$5.75

T T G N S —
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Show me HOW TO SAVE 50% on [J Test fnstruments
O Hi-Fi O Ham Gear. [J Send free Stereo Hi-Fi
Guide. Send me FREE Catalog, name of neighborhood
dealer.

Name
Address.

City Zone. State
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By M. ROTHSTEIN

Director of Engineering, The Thermatron Company

and
WALTER H. BUCHSBAUM

of dielectric

Giant plastic radomes whose seams are bonded by means
heating principles

are symbolized below.

DIELECTRIC HEATING

Plastics and plywoeod are sealed and bonded by electronics
in an important industrial process that is discussed here.

tic pools take their existence for

granted and the chic young lady
sporting a new vinyl jacket cannot be
expected to notice the lack of threads
in her finery. But the radar technician
working over his gear inside a large
plastic radome in the midst of an Arc-
tic storm may be concerned about the
strength of the seams that hold the
radome together. He may not know
that these seams were “welded” by
the same type of r.f. used by his radar
to detect distant targets.

The proud boat owner may enjoy
the molded, lightweight bottom made
of epoxy Fiberglas laminations with-
out knowing that these materials, too,
may be formed, cured, and glued by
radio-frequency energy. So many ar-
ticles in daily use are made of various
plastics that we have come to accept
their unique qualities without wonder-
ing how they are made and what

CHILDREN frolicking in their plas-
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makes some of these qualities possible.
The chemical industry developed the
plastic materials but, surprisingly
enough, the electronics industry usu-
ally provides the means of shaping,
sewing, glueing, etc.

Today, practically all automobiles
use plastic upholstery and all of the
sewing, quilting, embossing, and proc-
essing of these materials is done with
r.f. energy. In other parts of the auto-
mobile r.f. energy is used to seal water-
proof wiring, form door panels, and
mold the rubber or vinyl trim.

Overlooked because of the more
spectacular applications of electronics,
the dielectric heating industry may re-
ceive less publicity than space com-
munications but, in terms of dollars,
equipment, and useful products in-
volved, it turns out to be one of the
major new industries. This is especially
true because of the constantly increas-
ing application of plastic materials,

wWWW americanradiohistorv. com

which are usually most economically
and efficiently processed by r.f. energy.
Plywood is bonded and cured almost
exclusively by r.f. heating. This method
permits the heat to be concentrated in
the laminating glue while the entire
wood and glue sandwich is tightly com-
pressed. A typical plywood processing
unit is shown in Fig. 1. Related mate-
rials, such as Masonite and wvarious
types of wallboard, may also be manu-
factured with r.f. energy as the heat
source.

The general public accepts the myr-
jad plastic items with their perfect
patterns, seams, and seals, without
realizing that they are all made pos-
sible by a new and growing industry,
the dielectric heating field. To the
electronically minded reader, however,
this important application of the prin-
ciples of radio and electricity will be
of great interest. Many familiar cir-
cuits and components are used to
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achieve unusual effects. Just how the
r.f. energy is generated, how it is put
to work, what some of the limitations
and problems are, and what potential
this field holds for service-minded
readers-—those are the topics to be
covered in the following paragraphs.

Dielectric Heating Principles

Unlike induction heating (sec May
1939 issue), diclectric heating works,
as the name implics, in insulators or
dielectric material rather than in
metals. While induction heating em-
ploys a coil to apply the r.f. to produce
heating, dielectric heating is a capaci-
tive effect.

Most of our readers are familiar
with capacitors in one form or another
and while they may have noticed that
power transformers get hot, capacitors
generally remain cool, at least they
don’t generate any heat by themsclves.
Most of our readers also know that,
while good capacitors operate without
heating, a leaky capacitor gencrally
gets quite hot. This is due to the losses
introduced when the dielectric mate-
rial deteriorates. These same losses are
put to work in dielectric heating in
the following manner:

First, we must go back to the hasic
structure of an atom. A positively
charged nucleus is surrounded by elec-
trons in orbit around the nucleus. The
electrons are negatively charged and,
if a strong positive electric force is
applied, it is possible to remove one or

Fig. 2. Power supply of 5-kw. generator.

< Fig. 1. Curing and bending plywood with r.f.

| =
T ixus

Fig. 5. The equivalent electrical circuit.

Fig. 3. Distorted electron paths that occur in dielectric upon polarity reversal.

ELECTRON
PATH

CAPACITOR T

O0 6§

NUCLEUS
(A)

more electrons from their orbits. In
vacuum tubes the cathode is heated
and the positive plate voltage pulls
electrons from atoms making up the
cathode. An insulator or dielectric
material js different from a metal or
conductor in that it has no free elec-
trons and therefore cannot support
current flow, In the dielectric material
cach clectron is closely held by its
nucleus and, unless the material breaks
down, no current can flow in it.

Now look at Figs. 3A and 3B. Here,
in a simplified form, we show what
happens to electrons in a dielectric
when a voltage is applied across the

Fig. 4. Continuous baking of foundry cores.

two plates of a capacitor. The electrons
are attracted to the positively charged
plate and repelled by the negatively
charged one. This distortion of the elec-
tron’s orbit requires the application of
energy, in other words, work is done.
If the polarity of the two capacitor
plates changes rapidly, the resultant
distortion of the electron orbits can
be compared to a vibration of the elec-
trons and the energy expended here is
turned into heat. The amount of heat
generated depends basically on the re-
sistance the dielectric material offers
to the alternating charges. In the in-
duction heating process, the eddy cur-
rent losses determine the heat in the
metal and in dielectric heating the
dielectric losses raise the temperature
of the material. These losscs are shown
symbolically in the diagram of Fig. 5
and increase generally with frequency
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T CAPACITOR
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in any given material. Table 1 shows a
comparison among a number of differ-
ent common materials and their rela-
tive susceptibility to dielectric heating.

Naturally, the thickness of the mate-
rial, the size of the capacitor plates,
and the desired temperature also have
an effect on the choice of frequency
and power. In gencral, however, the
type of material determines the basic
frequency range. Most dielectric heat-
ing is done between 5 and 100 mega-
cycles.

Dielectric Heating Uses

As stated at the beginning of this
article, probably the most universal
application of dielectric heating is in
the plastics industry and there it is
generally referred to as “heat sealing.”
But every one of our readers who likes
cigarettes with a controlled moisture
content, enjoys onc of the benefits of
dielectric heating. Back in 1936, r.f.
heating was first used to eliminate the
excess moisture from tobacco without
removing it from the hogshead.

Almost all flexible plastics belong to
the “thermoplastic” family, meaning
that they become soft under heat as
distinguished from the “thermoset-
ting” plastics, such as Bakelite or
epoxy, which are soft only the first
time they are heated. The most widely
used thermoplastic materials are the
family of vinyl, rubber, nylon, orlon,
saran, etc. These materials make up
the bulk of the raincoats, seatcovers,
plastic bags, wading pools, inflated
toys, shower caps, and all the thousand
and onc items which, in everyday life,
arc called “plastic’.

In addition to these familiar con-
sumer items, dielectric heating is also
used in many industrial processes.
Whenever heat in a dielectric is de-
sired, this method is applied. Typical
examples here are the manufacture of
foam rubber where the curing and vul-
canizing is done by r.f. heating. Curing
of epoxy in laminations is another of
the many industrial uses.

Still another, more recent, use of
dielectric heating is the baking of

ELECTRONICS WORLD
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foundry cores as shown in Fig. 1. Here
the etectric field is not applied to each
individual core, but rather a whole
group of sand forms, with plastic bind-
ers added, is passed through the elec-
tric field while the moisture is baked
out and the plastic material heats up
to bind the sand particles together. The
introduction of this method of baking
foundry cores has made really substan-
tial economies possible and proven a
real boon to the foundry industry.

Heating by means of r.f. energy is
also used in such an unlikely place as
textile milks. Here, as shown in Fig. 6,
frozen wool bales are thawed out be-
tween two vertical capacitor plates.
Still other uses include the curing of
foam rubber pieces on a conveyor belt
arrangement.

Dielectric ovens are widely used to
determine the water content of cer-
tain materials such as grains, to cure
glues, bake chemicals, dry building
material, preheat printed wiring
hoards prior to punching, and a host
of other similar applications.

Heat Sealing for Plastics

To the average consumer the most
conspicuous application of dielectric
heating is still in the threadless, air-
tight, and waterproof scams of the
many plastic items of daily use. A
major portion of the industry’'s effort
is concentrated in this field and pro-
vides a good place to examine the
dielectric heating process.

First, we need a source of 1-.f. energy,
in other words, an oscillator capable
of delivering the required power.

Fig. 6. Warming frozen wool bales,

Basically, this oscillator is pretty much
like any other c.w. power oscillator,
whether used in a ham transmitter,
radio station, or radar device. A typical
oscillator circuit, as used in a 3-kw.
Thermailron heat-sealing machine, is
shown in Fig. 7. Two triodes in parallel
form the oscillator and the load capaci-
tor, in serics with a control capacitor
C., is part of the series tank circuit L,
and C.. which can he adjusted to vary
the ¢ifeetive voltage at the load. One
of the features of most diclectric units,
which is quite different from the trans-
mitter used in communications, is the
power supply. The source is a single-
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Fig, 8. 3-kw. generator and sealing press.

or three-phase 60-cps line, depending
on the total power required, but no
attempt is made to filter the output
of the power rectifiers. This means
that 120- or 360-cps modulation is
superimposed on the r.f, voltage, a fact
that is worth remembering when inter-
ference due to dielectric heating equip-
men is encountered.

The 3-kw. Theirniatron unit shown
in Fig. 8 is used to heat-seal any one
of a variety of plastic items. One of
this machine's outstanding features is
an automatic are suppression system.
QOccasional flaws in the plastic or burrs
on the plates may causc arc-over be-
tween the two plates and this would
short out the oscillator. To avoid this,
a small d.e. voltage, about 50 volts, is
applied across the two plates and when
an arc occurs, this voltage drops. This
voltage goes to the grid of a thyratron
tube which cuts the power oscillator
off instantly. In other words, as soon
as an arc-over occurs, the power is
shut off and remains off until the
faulty condition is corrected. Other
controls shut the r.f. power off when
the two plates are apart or when the
main safety switches are off.

The equipment shown in Fig. 8 op-
erates at 27 me. and is capable of seal-
ing an area of 11.2 square inches in
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less than 4 seconds with adequate pres-
sure. Another typical machine is the
5-kw, generator made by Erdco Engi-
neering Corp, Its r.f, portion is shown
in Fig. 9 while Fig. 2 pictures the pow-
er supply and rectifier circuit. A much
bigger unit, the Allis-Chalmers 20-kw.
generator is shown in Fig. 10. Its trans-
mitter tube is air-cooled by the blower
motor visible just below the main unit.

While for the electronics-minded
reader the main feature of dielectric
heating is always the r.f. generator,
the other portions of the unit are, of
course, equally important to the actual
manufacturing process. In heat seal-
ing, the pressure applied to the two
capacitor plates which make up the
die, is of great importance. These two
pieces must be squeezed together at
the instant the plastic becomes soft
due to the heat. Furthermore, they
must stop just the right distance apart
to give a strong seal. In some applica-
tions a so-called tear seal is used which
allows the edges of the seal to be al-
most cut apart. After the seal is made,
the excess plastic is torn off easily
along the “tear” line, as shown in Fig.
13. Fig. 13 shows a typical die cross
section for such a tear seal with the
plastic in position.

Fig. 12 illustrates a small awr-oper-
ated, hand-held sealing press. The r.f.
power is supplied by one of the smaller
generators and when the trigger switch
is pressed the top part of the die is
depressed, r.f. power is applied, and the
seal is made. The presence of r.f. en-
ergy is indicated by the two small neon
bulbs at the right of the lower die.
In contrast to this small die is the set-

Fig. 9. Top view. rf. section of unit.

up shown in Fig. 11 which is used for
heat sealing children’'s wading pools.
Here the r.f. generator is mounted be-
tow and behind the main portion of the
machine. The large center disc is ro-
tated to bring each section of the secam
under the top die portion until the en-
tire circle of the inflatable ring is
sealed to the center piece,

The Interference Problem

When one considers the frequency
and power ranges used in dielectric
heating, the magnitude of the inter-
ference problem becomes awesome.
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Fig. 16. !El-n-a-wuy of iﬂlkw. generator.

Fig. 11. Wading pool heat sealing press.

Transmitters with up to 75 kw. of
power, ranging in frequency up to 100
me. or more could certainly wreak
havoc with the communication and air
navigation services. For this reason
the FCC has set up strict rules to limit
the amount of radiated power. Accord-
ing to these rules no machine may ra-
diate more than 10 microvolts-per-me-
ter at a distance of one mile irrespec-
tive of frequency, harmonics, or dura-
tion. To make sure that this limit is
not exceeded manufacturers using r.f.
generators must have a certificate of
compliance granted by a competent en-
gineering firm which is equipped to
make these measurements.

While the r.f. generator itself is
usually well shielded, the dies must
often be in an accessible place and then
they radiate quite a bit. The best
method of shielding such machines is
to house the entire unit in a suitable
enclosure. In most plants, as shown
in the photo of Fig. 6, the plates of the
capacitor, at least, are housed in a
screened room. This is unnecessary in
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the case of dielectric ovens and other
devices where the active portions of
the electronic circuit are enclosed. Re-
garding the r.f. generator, it always
includes r.f. power-line filters and
shielded and grounded chassis and case
to minimize radiation from the r.f.
source.

Maintenance and Service

Because of the highly reliable com-
ponents used and their conservative
circuit design, the electronic portions
of most dielectric heating units have
a very good performance record. Most
of the defects encountered seem to be
in the mechanical elements of the
equipment. Such parts as blower fan
belts, air hose to the press, valves, etc.
seem to be the most frequent sources
of trouble. Tube replacement is usual-
ly done by the local plant maintenance
people, but for more difficult electronic
service work most equipment manu-
facturers offer their own factory serv-
ice, usually preceded by telephone con-
sultations. The Thermatron Company
reports that in several instances its
customers have turned to local TV
service technicians for help rather than
wait for the factory representative. In
each such instance the technician was
able to cure the trouble with the help
of the instruction manual and ocea-
sional phone calls to the factory.

As mentioned before, the dies which
form the capacitor plates in heat seal-
ing can be formed and shaped to fit a
variety of different patterns. These
dies are usually made of brass because

Fig. 12. Two-kw., 40-mc. manual geqler.
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Fig. 13. A tearsealing operation.

this is a good conductor and easy to
work. Very often new dies are de-
signed and built right in the user’s
plant. Occasionally this results in diffi-
culties when certain dimensions are
exceeded. For example, the length of
any die cannot be more than % of a
wavelength. This means that for very
large dies the oscillator frequency
is usually reduced. Another limit-
ing factor is the total capacitance of
the die area. If this is too great, the
oscillator frequency can be lowered to
the point where the feedback network
is no longer sufficient and oscillator
efficiency drops rapidly. Most of the
manufacturer’s manuals contain de-
tailed information on the maximum
sizes of the dies and their capacitance.

Future of Dielectric Heating

Miraculous as dielectric heating may
seem to the layman, it is an efficient
and ready tool for the industrial engi-
neer. The variety of present-day ap-
plications is sure to be increased as
articles of dielectric material continue
to invade the home, office, and factory.
We have, in recent years, seen a star-
tling growth. for example, in contour-
packaged goods, ranging from golf
balls to hand tools, from candy to pre-
cision ball bearings. The sealing of the
inexpensive plastic wrapping is done
by dielectric heating. Just as this ap-
plication has brought a new method
of packaging into being, so will other
applications of dielectric heating result
in additional consumer products. In
the chemical industry, especially, di-
electric heating is still a great unex-
plored field offering new opportunities
for growth and advancement to firms
and men engaged in this work. 30

Table. 1. Relative susceptability to dielectric heating of a variety of materials.

EXCEL. LITTLE EXCEL- LITTLE
MATERIAL LENT GOOD POOR EFFECT MATERIAL LENT GOOD POOR EFFECT
Acetate Film x Polyvinyl Acelate x
Butyrate Film x Polyvinyl Chloride
. Epoxy x (Plastisol x
[ Kel.F x Resorcinol Formal-
Micalex x dehyde Resin x
Melamine Formal- Rubber x
dehyde Resin x Saran x
Nylon, Dacron, Or- Silicone Matsrials x
lon, Dynel {Mylar) x Teflon x
Plexiglass, Lucite x Urea Formaldehyde
Polyester Resins x Resins x
Polyethylene x Viny!l Film x
Polystyrene, styrene x Vinyl Foam x
Polyurethane ater x
Foam x Wood x
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Teen-Age Bed-Sitting Room >
Fabric over heavy felt hung on the walls and a thick carpet
practically soundproof this contemporary room for a teen-
ager. The mobile cabinet houses stereo components and
wheels easily to bedside. Speakers are in the chest of
drawers and on a table opposite. The mobile unit can be
rolled to other parts of the house where it operates with
other speakers. (Designed by Daren Pierce.)

decorating with music

Five imaginative model rooms designed by
members of American Institute of Decorators

for 1959 New York High Fidelity Music Show.

A Country Living Room

A relaxed and informal room for listening and reading
combining American contemporary and French traditional
styles. Music and books are easily accessible, High fidelity
components for the stereo music system are installed in
book shelves hidden by doors mounted with book bindings.
When the doors are closed, the equipment is concealed. The
speakers are recessed below each book shelf. The music
system includes a tape recorder as well as a turntable.
(Designed by Phyllis Horton.)

A Provincial Music Room
Contemporary oiled walnut wood finishes on cabinets to
house up-to-the-minute stereo high fidelity components
are used in a background of old world provincial charm.
Speakers are located in individual cabinets which can be
moved or repositioned. Entire music system is concealed
when not in use. (Designed by David Eugene Bell.)

A Eighteenth Century Collector's Study

Study for couple interested in collecting antiques and in
the fine arts. The coffee table houses the stereo components,
Loudspeakers are located in cabinets under triangular book
cases. (Designed by Hector Grant.)

Contemporary Living Room >
Handsome stereo components open to view in a glass case
along with sculpture and paintings are the main design
elements. Corner speakers, covered with fabric, have hard-
surface walls in order to extend speaker horns. (Designed
by Joseph Freitag.)
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Hand-Held

itizens Band
Transceiver

By J. M. PRICE and J. P. OVERLEY
Radio Mfg. Engineers Inc.

Completely transistorized unit with just under 100 mw.
input power may be used without any license or permit.

HILE currently available Citizens
WBand equipment leaves little to be
desired, there are two areas of
needful improvement. These are true
mobility and relief from the exasperat-
ing, but necessary, time-consuming
licensing procedures. The RME Model
4303 transceiver to be described pro-
vides the answer to hoth these needs.
Designed for ultimate mobilitv in
short-range communication applica-
tions, the Model 4303 features a full
superheterodyne receiver and class C
modulated transmitter, complete with
its own battery power supply, in a
package measuring a mere 9%"x
3%” x1%", and tipping the scales at a
featherweight % pound. The unit sells
for just under $100.

Unlike other equipment designed for
the 27 me~. Citizens Band, this unit is
specifically intended for use over rela-
tively short line-of-sight paths in in-
dustrial and field applications. In con-
trast to the by-now-comnmon 5-watt
units available, the Model 4303 is a
“mighty midget,” hoasting of its just-
under 100 miliwatts. It is, however,
this same 100-milliwatt power limita-
tion that provides one of its salient
features. Part 15 of the FCC Rules
and Regulations provides that a low-
power communication device may be
used without a license when properly
certified by the manufacturer. Briefly,
the restrictions and certification re-
quirements are: 1. Power input must
not exceed 100 milliwatts; 2. Total an-
tenna length must not exceed 60
inches; 3. Spurious radiations must be
at least 20 db below carrier; and 4. The
carrier must be restricted to the fre-
quency limits specified by Part 15
(26.97 mc.-27.27 mc.).

By happy coincidence, most of the
Citizens Band channels fall within the
limits specified for low-power com-
munication devices.

Using RCA's latest drift transistor
oscillator (it still bears a development
number, 3552A) the 100-milliwatt limi-
tation is met well within ratings. To
insure compliance with the antenna re-
striction, RME has used a combina-
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tion of hidden antenna connector and
oversized telescoping rod making it
rather difficult to attach other than
the antenna furnished with the unit.
When loaded beyond safe or legal
limits, the transistor oscillator tends
to “suck out” of oscillation.

The Model 4303 receiver in current
production utilizes an RCA 2N1225
transistor for r.f. mixer service. The
2N1225 is of the drift type known for
excellent performance through the
v.h.f. band. Careful alignment can pro-
duce a sensitivity on the order of 1
microvolt. well within the manufac-
turer's published specification of 2
microvolts.

Of interest is the fact that one of the
development requirements specified
that all components should be com-
monly available. In the actual unit, all
components are “standard” except for
the double-duty modulation/audio-out-
put transformer. This has served to
reduce the consumer cost of the unit
and will, undoubtedly, facilitate speedy
servicing because of the ready avail-
ability of replacement parts.

Circuit Description

The 2N1225 mixer stage in the su-
perheterodvne receiver is fed from a
broadly resonant tuned circuit which is
tapped to match the very high whip-
antenna impedance to the low imped-
ance of the mixer input. The location
of this tap is chosen to provide maxi-
mum signal-to-noise ratio. The level of
internally generated transistor noise is
less than that of ignition interference
and man-made static found at most
receiving locations. The .05 uf. base-
coupling capacitor maintains a low im-
pedance in the input circuit, even at
the intermediate frequency, thus mini-
mizing regenerative tendencies in the
mixer.

The local oscillator circuit is a fre-
guency-stahilized, common-base ¢ircuit
designed to minimize detuning effects
with variations in supply voltage and
temperature. Its output is inductively
coupled to the mixer by means of a
two-turn link.
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The two intermediate frequency am-
plifier stages operate at 435 kc. and
are coupled by means of miniature,
single-tuned transformers. Automatic
gain control is applied to the first i.f.
stage to prevent overloading when op-
erated close to another transceiver. By
using drift-type transistors, a rela-
tively high gain may be obtained with
complete stability and without the
need for neutralization of any kind.

The second detector diode supplies
both audio for use in later stages and
the a.g.c. current which is filtered and
fed back to the first i.f. amplifier. A
slight d.c. forward bias is maintained
on the diode to increase rectification
efficiency and reduce distortion to low
signal levels. Additional filtering to re-
move any 455 ke. component takes
place at the detector output and a
volume control is included at this point.

A two-stage audio amplifier provides
the frequency response correction and
gain necessary to drive the two-inch
speaker to an output capability of 30
milliwatts, sufficient for all intended
applications. The use of smaller-than-
usual values of bypass and coupling
capacitors in these stages results in
high-frequency boost, which corrects
for loudspeaker characteristics and
gives a crisp, intelligible signal.

The audio section doubles as a
speech amplifier and modulator in the
transmitting mode. The speaker is em-
ployed as a microphone and its 48-ohm
voice coil drives the audio input tran-
sistor without the need for a matching
transformer. The shaped response also
helps to improve quality in this mode
of operation since a speaker, when
used as a microphone, normally ex-
hibits a 6 db-per-octave roll-off above
the fundamental resonance of the cone.

A high-frequency drift-type tran-
sistor (the 3552A) is used in the crys-
tal-controlled transmitter in a nega-
tive-resistance or phase-shift type of

circuit. This configuration is unusual
in that r.f. energy from the tuned cir-
cuit is fed back to the base in-phase
with the collector. The tank circuit
must be tuned to a frequency slightly
below that of crystal resonance for
oscillation to occur. Sufficient stabili-
zation is incorporated to insure that
under no condition will the d.c. input to
this stage exceed the 100-milliwatt
limit specified by the FCC. Modulation
is applied to the collector because of
inherently good linearity of this system
and because greater r.f. efficiency can
be realized than with other types of
modulation.

Switching between the transmitting
and receiving modes is accompanied by
a 3-pole. double-throw push-button
switch. One section changes over the
antenna, a second switches the speak-
er from output to input of the audio
amplifier for use as a microphone, and
the third section applies battery power
to activate either the receiver front-
end or the transmitter.

Sufficient decoupling is used in bias-
ing and power-supply leads to insure
stability under the varied conditions
of operation and cach stage employs
emitter resistors to stabilize current
drain over the range of all normally
encountered temperatures. Printed
circuit construction permits absolute
uniformity of layout so that optimum
performance can be realized in pro-
duction units. Although parts place-
ment is not critical, optimum stability
and sensitivity are achieved by using
printed circuit boards so that lead in-
ductance and stray capacitance can
be accurately controlled.

Applications

Since there is considerahle “overlap”
in frequencies allocated to both the
Citizens Band service and those speci-
fied in Part 15 for low-power use, the
transceiver is supplied with *+.005%

crystals centered on Citizens Band
channels, thereby permitting its use in
conjunction with systems licensed un-
der that service. When used to com-
municate with stations licensed for
Citizens Band service, the standard
licensing requirements for CB must be
met.

While the manufacturer indicates
ranges of coverage on the order of one
mile or more, in field tests communica-
tion over a three-mile path has been
accomplished. Field tests have also
indicated a battery cost of approxi-
mately two cents per hour or approxi-
mately 60 hours of useful life, based on
an average use of four hours per day
with 25% transmitting time.

While there will undoubtedly be
many thousands of these units used by
sportsmen in the field, boating enthu-
siasts, and families needing truly port-
able wireless intercoms, the big value
of the unit promises to be in the in-
dustrial field. Applications from the
bridge construction field to much-
needed communication for highway
flagmen are within the capabilities of
this unit. Football spotters, band di-
rectors, loggers topping trees, parking
area patrols, plant security guards, and
warehouse shipping clerks will soon be
performing their duties accompanied
by this handy “wireless telephone.”

In field testing these units, two ap-
plications fell into the “boon to man-
kind” category. One of the units was
hung around the neck of a lively six-
year-old with a penchant for disap-
pearine from family outdoor gather-
ings. This placed him “on c¢all” at all
times. The second, and more practical
application, involved adjusting a six-
meter beam for maximum front-to-
back ratio.

It is not outside the realm of possi-
bility that someday we will see the
FCC issuing “calls” to newborn bob'es
as part of their birth certificates! —30—

The receiver portion of the transceiver is a complete superhet. the audio portion of which is used as the transmitter modulator.
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Balancing Your Stereo System

By HERMAN BURSTEIN

channels of a stereo system-—with-

in 2 db or less—is considered by
experts to be one of the prime require-
ments for a successful stereo illusion.
While this basic premise may change
at times because of room acoustics, the
listener’s position in the room, or other
factors, equality of sound levels never-
theless serves as a fundamental refer-
ence point, from which one may depart
temporarily to secure a desired effect,
but to which one may always return to
get his bearings.

Specifically, at an identifiable set-
ting of the balance control,! preferably
when the knob points to 12 o'clock,
equal incoming signals should produce
equal acoustic output from the speak-
ers. The signals referred to are those
on a stereo disc, on a stereo tape, or
emanating from AM-FM radio tuners
in a stereo broadcast.?

A helpful analogy is the requirement
of flat response in a control amplifier.
The bass and treble controls are
needed to compensate for tonal char-

BLOSE balance between the two

1A number of stereo amplifiers have individual.
coneentric gain controls for each channel, with a
locking device so that the two may be operated
in unison as a mastler gain control. The present
discussion also appliex, in essence. to this manner
of controlling balance and gain.

2 What is said here about AM-FM stereo, as yet
the prevalent means of stereo transmission over
the air. applies basically to FM multiplex.

acteristics of program material, room
acoustics, speaker deficiencies, in-
dividual hearing deficiencies, and the
Fletcher-Munson characteristic of
human hearing (apparent loss of bass,
and to some extent of treble, as vol-
ume is reduced below the original per-
formance level). Hence, flat acoustic
response is very often not obtained by
setting the tone controls to mid-posi-
tion. However, for purposes of refer-
ence, we want to know that respense is
electrically flat at mid-setting of the
tone controls. Similarly, it is desirable
that a given setting of the balance
control should entail balance between
channel levels in a stereo system, even
though subsequently we may wish to
alter the balance.

The following discussion deals with
sources of imbalance in a stereo sys-
tem and with the controls and methods
for correcting imbalance.

Sources of Imbalance

Each of the basic elements of an
audio chain is a potential source of
imbalance. These elements, as shown
in Fig. 1, are: 1. program source—disc,
tape, or radio signal; 2. signal source—
phono cartridge, tape head or tape
playback amplifier, or tuner: 3. control
amplifier; 4. power amplifier; and 5.
speaker.

wwWwW americanradiohistorv com

For good stereo the acoustic output from both channels
must be closely matched. Here's the how and why of it.

Differences of several db often exist
between the two channels of a stereo
disc or stereo tape. The differences
referred to are not those in the sound
source itself (for example, a greater
volume of sound produced by the left
side of an orchestra than by the right
side), but those due to misadventures
in the recording process. Similarly,
there are differences in the strength
of the signals emanating from the
transmitters involved in a stereocast.

Significant imbalances may occur in
the signal sources. The two sections
of a stereo cartridge or a stereo tape
head may differ in output by as much
as 6 db. The two sections of a stereo
tape playback amplifier may differ by
a few db. The sensitivities of an AM
tuner and an FM tuner employed for
stereo will vary. The resulting imbal-
ance between the two tuners may be
mitigated or aggravated by changes in
sensitivity of each tuner from one end
of the tuning range to the other.

Where matched amplifiers are em-
ployed (such as two power amplifiers
of the same brand and model or two
control amplifiers on a single chassis),
small imbalances between channels
may exist due to parts tolerances.
When unmatched amplifiers are em-
ployed, imbalance can become pro-
found. Control amplifiers may range in
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sensitivity—input voltage required for
1 volt output—from about 50 milli-
volts to 300 millivolts, a difference of
16 db. Power amplifiers may range in
sensitivity—input voltage required for
10 watts output—from about .1 to 1
volt, a difference of 20 db.

Speakers of identical brand and
model may vary a few db in efficiency,
depending upon the rigor of manufac-
turing standards. Speakers of different
types can range from about 1% to
20% in efficiency, a difference of 13 db.

While it is probable that imbalances
in one direction in some components
will offset imbalances in the opposite
direction in other components, it would
be a rare stroke of luck if the net im-
balance for the entire stereo system
were reduced to less than 2 db, as is
highly desirable. Thus a balancing
problem is likely to confront the
stereophile who wants optimum per-
formance.

Installations containing a stereo con-
trol amplifier or a stereo adapter in-
variably have a master gain control.
Tracking error of this control—varia-
tion in level between channels as the
control is rotated—tends to be a sig-
nificant source of imbalance. Ideally,
tracking error should not exceed 1 db,
although in practice it tends to be 3 db
or more. The author has come across
tracking errors as great as 10 db, that
is, perfect balance between channels
would exist at one position of the mas-
ter gain control, while at another posi-
tion there would be 10 db difference
between channel levels.

Correcting Imbalance

To achieve balance, it might seem
that one merely has to adjust the bal-
ance control found in most stereo con-
trol amplifiers and adapters. But the
situation is not that simple, for the
following reasons:

1. The amount of imbalance between
left- and right-channel components,
particularly if unmatched amplifiers
and/or speakers are used, may be so
great that the balance control is in-
adequate to the task. To some extent
this depends upon the design of the
control, which may provide from in-
finite down to 6 or 8 db correction for
channel differences.

2. To provide a readily identifiable
reference point, it is desirable that bal-
ance between components occur at
mid-setting of the balance control
rather than at a position considerably
to either side.

3. It is desirable that balance be-
tween components occur at mid-setting
of the control so that one may have
sufficient reserve in either direction for
correcting other imbalances. To illus-
trate, if balance between components
were achieved by turning the balance
control almost fully clockwise, there
might not be sufficient reserve to com-
pensate for severe inequality between
channel levels on a stereo disc or tape.

Accordingly, before resorting to the
balance control, it is desirable to
achieve balance between components
by means of whatever other controls
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are atailable, It then remains for the
balance control to compensate for im-
balance due to two factors: (1) in-
equality between channel levels in the
program source (disc, tape, AM-FM
stereocast); (2) tracking error of the
master gain control.

Depending upon the components em-
ployed in a given installation, some or
all of the following “other controls”
may be available for correcting imbal-
ance:

1. Input level-sets
amplifier.

2. Input level-set in the power am-
plifier, It is virtually universal prac-
tice to incorporate a level-set in the
power amplifier, But in the case of
integrated amplifiers—control ampli-
fier and power amplifier on one chassis

‘the level-set for the power amplifier
section is non-existent as far as the
author knows (although it would be
useful to have one). If one plans to
employ dissimilar speakers for stereo,
it mayv be advisable to purchase power
amplifiers separate from contiol am-
plifiers, so that the input level-set of
the power amplifier can be used to
compensate any major difference in
speaker efficiencies. If one plans to use
integrated amplifiers, it is wise to plan
on using matched speakers as well.

3. Speaker L-pads. The difficulty is
that a pad may significantly reduce
the ability of the power amplifier to
damp the speaker and may therefore
lead to boomy or muddy sound. Hence
its use in high quality installations is
questionable.

4. Volume controls in the signal
source. These are generally available
in the case of tuners and tape playback
machines.

in the control

Balancing the System

The stereo balancing procedure may
be divided into four steps:

1. The first is to set the balance con-
trol at mid-position (or in the case of
concentric gain controls, to rotate their
knobs to the same degree), which is
the reference point. Since balance is
likely to be upset as the master gain
control is rotated, the latter should be
turned to normal listening position and
this position (ideally about 12 to 2
o'clock) should be noted as a reference
point. In sum, when the balance con-
trol is at mid-position and the master
gain control is at *“normal” position,
this should denote that equal signals
coming into the stereo system from
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disc, tape, or radio will emerge as
equal sound levels from the speakers,
as measured by that quite accurate
instrument, the human ear.

2. The next step is to furnish the
same signal (not one-half of a stereo
signal) to each channei of the signal
source, that is, to the stereo cartridge,
stereo tape head, or AM-FM tuner
pair. In the case of the stereo car-
tridge, a monophonic disc will present
identical signals, equal in frequency
content and level, to each section of
the pickup. In the case of the stereo
tape head, test tapes are available that
alternately furnish the same signal to
each section of the head or one can
improvise a satisfactory source of
equal signals for each channel as fol-
lows. Obtain a reel of erased tape.
Run it from reel to reel with the tape
machine in playback position, and hold
a bar magnet firmly against the trav-
elling tape. This will cause a sub-
stantial amount of noise to appear
across the full width of the tape,
supplying the same signal to each
section of the head. (After the tape
has been played for balancing pur-
poses, it is advisable to demagnetize
the heads to remove magnetization re-
sulting from the d.c. signal on the
tape.)

In the case of an AM and FM tuner
pair, the procedure would be to tune
each unit to a monophonic program
broadcast by the same AM-FM station
that transmits stereo material. If
there is more than one such AM-FM
station, balance should be obtained on
the basis of the station to which one
listens most frequently. Adjustments
for other stations, assuming that bal-
ance between the AM and FM tuners
changes with station, can be made with
the balance control or with the volume
control of one of the tuners (the one
producing the highest level).

3. The third step is to provide for
rapid switching between two condi-
tions: left channel on and right channel
off; or left channel off and right chan-
nel on. This enables one to compare
the acoustic level of each speaker when
reproducing the same signal. Some
stereo control amplifiers, power ampli-
fiers, and integrated amplifiers incor-
porate such an A-B switching facility.
If not, the listener can install an A-B
switch as shown in Fig. 2. Note the
use of protective 50-ohm, 10-watt re-
sistors to prevent possible damage to
the output transformer when the
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Balancing Your Stereo System

LEFT SPEAKER
LEFT
POWER son
AMPLIFIER wow
L] JL—J
0.9.0.T.
RIGHT o
POWER
AMPLIFIER 1ow.
RIGHT SPEAKER

Fig. 2. An A.B swiitch used for balancing.

QUTPYTS POWER
STEREQ LEFT oT—ay | AMPLIFIER
CONTROL = INPUT
AMPLIFIER RIGHT O=—p——=§

Fig. 3. Balancing of control unit's cutput.

loudspeaker system is switched off.

For accurate comparison of -the
speaker sound levels, the listener
should be equidistant from the speak-
ers. To minimize error, the speakers
should be temporarily positioned next
to each other, if possible.

4. The final step is to adjust level-
sets (on the control amplifier or power
amplifier), volume controls (in the
tuner and tape playback machine),
and, as a last resort, speaker L-pads
in order to achieve acoustic balance
while A-B switching between the two
speakers. As a general rule, the earlier
in the audio chain that the signal is
reduced, the lower the distortion.
Thus if one has a choice between using
the level-set in a control amplifier or
the level-set in a power amplifier to
achieve balance, it is usually preferable
to use the former.

There may be control amplifier level-
sets for some signal sources but not for
others. The procedure would be to
first balance the signal source for
which there is no level-set, using the
balance control if no other means exist.
The resultant setting of the balance
control would thenceforth be the refer-
ence point. Leaving the balance con-
trol in this position, one would then
balance the sources for which there
are level-sets. To illustrate, a stereo
integrated amplifier of one well-known
make supplies input level-sets only for
a stereo tape amplifier and for the AM
and FM (or multiplex) tuners. No
level-sets are provided for phono.
Since this is an integrated amplifier,
no power amplifier level-sets are avail-
able. Therelore one would have to
achieve balance on the phono signal
by means of the balance control
(assuming spcaker L-pads are not
used). Leaving the balance control at
this setting, one would then equate the
signals from the stereo tape amplifier
by means of the available level-sets:
and similarly for the signals from the
tuners.

Sometimes the only available level-
sets are in the power amplifiers. The
procedure might then be as follows.
First, use these ievel sets to equate the
phono signals, with the balance control
at mid-position. Second, equate the
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AM and FM tuners by means of their
respective volume controls, taking note
of the positions which achieve balance.
Third, equate the tape machine's sig-
nals by means of the latter’s volume
controls, taking note of the positions
which achieve balance. If, instead, the
tape signals are taken directly from
the sterco tape head, these signals
would be balanced by means of the bal-
ance control, taking note for future
reference of the position where balance
is achieved.

Occasionally, no level-sets whatso-
ever are available. In this case one
would have to rely on the balance con-
trol for each signal source, taking note
in each instance of the position that
corresponds to balance. It might be
worthwhile, for the source most fre-
quenily used (for example phono), to
remove the balance control knob,
rotate the balance control shaft until
balance is achieved on phono, and re-
place the knob so that it points to 12
o'clock; this is feasible if the knob is
secured by means of a set-screw in-
stead of a pressure-fit to a flattened
shaft. Thus the easily remembered
12 o'clock setting will denote balance
for phono, even though it will not be
possible to turn the control equal
amounts to the left and right. Balance
control positions for the other signal
sources can then be determined.

Electrical Balancing

For some purposes it may be desir-
able to achieve electrical balance—
which is not necessarily the same as
acoustic balance—at an intermediate
point in the stereo system. Such bal-
ance, for example, might be desired at
the outputs of the control amplifier
or of the power amplifier in order to
feed equal signals to a phantom chan-
nel. Or it might be desired to insure
equality of signals fed to a stereo tape
recorder,

One may check for equal signals by
means of a pair of balanced meters,
which are sold by a number of manu-
facturers as a single unit specifically
for stereo. While the level of a steady
signal may readily be gauged in this
manner, it is difficult to read the level
of program material. To gel around
this difliculty, one can employ a con-
ventional meter capable of following
audio signals, and conncct the meter
leads to the hot side of each output.
The voltage differential between equal
signals will be zero and the meter
reading will be minimum at the bal-
ance point.

A similar null principle is incorpo-
rated in at least one stereo control
amplifier as follows. The signal of one
of the channels is phase inverted 180°
and then combined with the signal of
the other channel at both output jacks.
When the signals are in balance and
opposite in phase, minimum sound will
be heard from the speakers.

Another stereo control amplifier on
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the market uses two “microbeam” in-
dicators (magic-eyve tubes with long
rectangular bar screens) to facilitate
electrical balancing.

In the absence of a meter or other
balancing device, electrical balancing
can be achieved by ear. This entails
connecting one power amplifier-speaker
combination alternately to the left and
right output jacks of the control am-
plifier, as in Fig. 3, Some stereo con-
trol amplifiers provide such a facility.
If not, the user must improvise. (If
the channel-reverse switch is at the
output rather than input end of the
control amplifier, then the switching
scheme of Fig. 3 is available.)

Balancing for Inequalities

The foregoing balancing procedures
assume that the stereo program source
(disc, tape, radio) will have equal level
in each channel. This, however, may
not be true, although it will probably
tend to be increasingly true as stereo
techniques are improved. Where the
two channels of the program source
are of unequal level, this should be
compensated by turning the balance
control from its reference position,
meanwhile using the amplifier facil-
ities or the method of Fig. 2 for
alternating the sound between the two
speakers until the ear is satisfied that
balance exists.

Balancing for Tracking Error

After having balanced his system,
with the master gain control in a posi-
tion corresponding to normal listening
level (more or loss), the stereophile
would be well advised to spend some
time in experimentally ascertaining
what happens to this balance as he
varies the master gain control. In this
way he can learn how much and in
what direction to adjust his balance
control to compensate for imbalance
produced by the master gain control.

Balancing for Position

The balancing procedures that have
been discussed assume that the stere-
ophile will do his listening from a posi-
tion approximately equidistant from
his speaker systems. But if he takes
a position much closer to one speaker
than the other, he may well desire to
adjust the balance control to favor the
farther speaker.

On the other hand, it may be rea-
soned that if one moves away from an
equidistant listening point, this cor-
responds to sitting at the left or right
instead of at the center of a concert
hall (or other site), and therefore one
should not tamper with the balance,
This is a matter of personal prefer-
ence. It can be countered that a lis-
tener at the left of a concert hall might
be happier if the conductor asked the
orchestra members on the right to play
a little louder. The balance control
affords one the luxury of controlling
the orchestra in this manner.

ELECTRONICS WORLD
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LECTRONIC countermeasures
E (ECM), the art of jamming or de-

ceiving an enemy’s radio and radar,
is both old and new. At the very be-
ginning of World War I, the Germans
jammed British radio communications
to cover the escape of their warships
Goeben and Breslaw to Turkish waters.
In the cause of ECM the World War
II allies broadcast Nazi propaganda,
distributed Christmas decorations to
the German populace, and flew jam-
ming planes over Tokyo. Countermeas-
ures saved 450 U. S. bombers and 4500
American airmen from destruction by
radar-controlled German flak, and
turned back Japanese torpedo plane
attacks in the battle for Leyte Gulf.

Today, in the age of target-seeking
missiles, both radar and radar counter-
measures are more sophisticated than
ever,

Use in Great Britain

The World War II struggles for sci-
entific supremacy involving the then
little-known countermeasures devices
was called the "Wizard War” by Sir

Winston Churchill, and England needed
this “wizardry” during the Battle of
Britain to save London and her other
cities from chaos and total ruin. Ini-
tially, German bombers were navigated
by the use of radio beacons. A large
number of these beacons, each with
its own characteristic transmission,
were set up at various points on the
continent so that the German naviga-
tors could use radio direction finders
to fix their positions by the bearings of
any two stations. The British coun-
tered this scheme by picking up the
German signals and rebroadcasting
them from England. The false bear-
ings led the German navigators astray
and a number of planes were lost in
this way. One German bomber ac-
tually landed in southwestern England
under the impression that it was in
France.

At the end of August 1940, however,
the Luftwaffe came up with a scheme
whereby their bombers flew along a
narrow radio beam which was crossed
by a second beam over the intended
target. The British had anticipated

By D. J. BLATTNER
RCA Electron Tube Division

Today, in the age of target-seeking missiles,
radar and radar countermeasures are even more
sophisticated than ever before. Here are some
methods that have been and are being employed.

this plan before it was put into effect
and were ready for it. They picked
up the beam, carried it over telephone
lines for a few miles, and rebroadcast
it at a stronger level in a direction
which intersected the original beam at
a slight angle. This deflection of the
beam was not perceptible to the bomb-
er pilot and it placed him far off the
target with his bombs. German air
crews wandered around England bomhb-
ing open fields for several months be-
fore they realized that their naviga-
tion beams were being juggled.

The Germans then tried to disguise
their beams. They would cover Eng-
land with a propaganda broadcast and
then narrow its coverage to a thin
beam over the intended target. British
intelligence soon noted that, in a tar-
get area, radios tuned to the propa-
ganda broadcast suddenly grew louder
just before an air raid, while radios
elsewhere lost their volume. They
therefore picked up the Nazi propa-
ganda broadcasts and retransmitted
them from omni-directional antennas,
making them useless for navigation.

Electronic Countermeasures

THE ART
OF JAMMING

December, 1959
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The effective use of these and other
countermeasures so disrupted the
German bombing systems that only
one bomb in five fell within a target
area. This 80 per-cent reduction in the
enemy efficiency was a great victory
for the British at a time when all other
means of defense had failed or were
strained to their limits.

In the fall of 1940 the Germans
switched to night bombing in an at-
tempt to reduce their aircraft losses,
but the British soon had radar-
equipped night fighters in the sky.
Partly because their beams provided
information on the direction and tim-
ing of raids, the Germans lost too many
bombers to maintain the aerial blitz-
krieg. In May of 1941 the German Air
Force broke off the attack on Great
Britain, and turned for action to other
theaters.

The European Theater

As the Luftwaffe bombers faded
from the skies, RAF night raids on the
invasion coast and “Festung Europa”
grew in intensity. To locate the Brit-
ish bombers from the air, the Nazis
began in 1942 to install the 500-mega-
cycle Lichtenstein airborne radars in
their night fighters. The success of
this equipment, nicknamed “Emil-
Emil” by the German pilots, demanded
development of a countermeasure.
Jamming by a transmitter carried in
the bombers was not feasible because
the jammer itself would serve as a
beacon. It was decided, therefore, to
locate a tremendously powerful ground-
based jammer on the English coast
pointed toward France to blot out the
screens of the German night fighters
as they chased the homeward-bound
bombers.

The U. S. was asked to furnish this
transmitter under lend-lease and work
was begun on the “Tuba” jammer in
1943. It used a powerful resnatron
u.h.f. oscillator which generated 50
kilowatts c.w. at any frequency be-
tween 350 and 650 megacycles, with
noise modulation. The waveguide out-
put led into a horn radiator made of
chicken wire, 150 feet long and having
a 6- by 18-foot opening. Tuba went
into tactical operation early in 1944
and was used to blanket the sky above
the Normandy invasion.

As the allies gained aerial suprem-
acy over Europe and the problem of
German fighter plane opposition di-
minished, the Germans built up for-
midable anti-aircraft installations
which used from 4 to 16 guns operating
with a Wurzburg fire-control radar
system. (At the time of World War 1II,
the Germans called radar “Funkort-
gerdt,” or ‘“Funkpeilgerit,” or even
“Funkmesstechnik mit Impuls-modu-
lation”. They now call it “radar”.)
Over 4000 Wurzburg radar batteries
were put into service to defend impor-
tant targets and their accurate fire
produced heavy losses among attack-
ing bombers.

The air forces turned to counter-
measures to furnish a “magic carpet”
on which the bombers could safely fly
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over the German flak. In the summer
of 1943, “Carpet” jammers were in-
stalled in the aircraft of two 8th Air
Force bomber groups. Each jammer
radiated six watts of noise-modulated
c.w. in a 7-megacycle band. The cen-
ter frequency could be tuned over a
wide range around the 560-megacycle
nominal operating frequency of the
Wurzburgs.

Because the Wurzburg antenna used
a spinning dipole, the jamming signal
had to be circularly polarized. This
polarization was accomplished with a
“Fishhook” antenna using two stubby
dipoles at right angles. The two
bomber groups initially equipped with
Carpet jammers sustained less than
half the losses of non-equipped groups.
Therefore, the entire 8th Air Force
was equipped with these electronic
jammers.

The Germans tried to escape the
jamming by staggering the frequen-
cies of their radar units but the allies
began dropping strips of aluminum foil
to produce false echoes on the enemy
radar screen. Known as “window” by
the British and “chaff” by the Ameri-
cans, these aluminum strips were
dropped by the millions; more than
20,000 tons were dispersed over the
German countryside. (The German cit-
izenry gathered this tinsel for Christ-
mas tree decorations.) To be efficient
reflectors, the strips had to be close
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to a half wavelength long, so a range
of lengths was distributed. On a radar
screen, an aireraft throwing out chaff
seemed to multiply into a whole swarm
of targets which stayed behind as the
plane flew off. Succeeding aircraft
were then hidden from the radar as
they flew through the slowly falling
cloud of foil. Planes outside the cloud
were not hidden, but the material fell
so slowly (150 ft./min.) that the area
over a target could be cluttered for
hours, rendering radar gun directors
useless.

To achieve radar vision in a chaff
cloud the Germans developed radar
circuits which would distinguish be-
tween moving and stationary targets,
but these circuits were all the more
susceptible to the Carpet jamming.
Conversely, the use of anti-Carpet de-
vices made the radars more vulnerable
to chaff. Thus, the combination of
electronic jamming and confusion re-
flectors produced effective protection
against anti-aircraft fire. The Germans
found that while 3000 rounds were
fired to bring down a bomber protected
by ECM, less than 800 rounds were
required per Kkill in the absence of
jamming. Thus, the effectiveness of
the radar-controlled anti-aircraft de-
fenses was reduced by 75 per-cent.
Since 150 bombers were lost to such
anti-aircraft fire, it ean be estimated
that ECM saved 450 planes and 4500
men in Europe.

The Invasion

As the time for the invasion of Eu-
rope approached, the impressive radar
coastal defense of the Germans became
a major topic at planning conferences.
At least 50 radar installations, each
having at least two radars—early
warning and gun laying—were known
to exist between Dieppe and the tip
of the Cherbourg peninsula.

These sets were adapted to supple-
ment or replace each other and were
diversified. For example, the early
warning Freyas, which had all op-
erated within 8 megacycles of one an-
other at the beginning of the war, were
now dispersed over a band about 100
megacycles wide. It was necessary to
put these radars out of effective op-
eration in order to prevent the enemy
from finding out where our forces
were concentrated. This purpose was
accomplished by deception and by jam-
ming as well as by bombing and straf-
ing attacks on the radar installations.

On the night before “D-Day,” air-
planes carrying jammers cruised up
and down the south coast of England
jamming the German early warning
radars to prevent them from seeing
our air squadrons forming over Eng-
land and approaching the continent.
Groups of small craft, equipped with
huge reflectors and towing aluminum-
painted balloons to make their radar
echoes look like those of a major war-
ship, approached the French coast at
numerous widely separated points.
Chafl was dropped over these groups
to give them the radar aspect of vast
convoys. A small force of bombers
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using jamming and chaff simulated a
heavy raid headed into Germany; this
succeeded in drawing a number of
Nazi night fighters off to the east of
the invasion forces. The Germans
later attributed much of the success
of the invasion to this confusion which
prevented them from meeting the
launching forces with all the reserves
at their disposal.

The Pacific Theater

In the Pacific war, the tremendous
distances which our planes and ships
had to traverse to strike at the enemy
made radar (the Japanese name for
radar was ‘““dempa tanchiki”’—electric
search) defenses extremely important
to the Japanese and made counter-
measures vital to the U. S. forces.
Far-ranging aircraft and submarines,
equipped with search receivers, pin-
pointed Nipponese radar installations
from the Solomons to the China coast.
Up-to-date maps showing the areas
covered by these enemy installations
were maintained for use in operation-
al planning. Enemy radar installations
were often put out of action by straf-
ing and bombing planes known as
“radar busters’” which were outfitted
to “home’” on the radar signals. The
enemy operators soon grew chary of
having their own radars used as bea-
cons and would cease transmitting
when planes flew too close to them.

Because radar operates by reflec-
tion of signals while the search re-
eeiver picks up the transmitted signal
directly, our planes and ships could
detect an enemy radar long before it
could detect them. Our forces made
good use of this advantage in locating
Japanese ships in the vast reaches of
the Pacific and in spotting aircraft. On
one occasion a Navy bomber, escort-
ing a crippled U. S. submarine to its
base through murky weather, picked
up the signal of a Japanese radar-
equipped plane. The bomber immedi-
ately headed toward the enemy trans-
missions, located a Betty bomber, and
shot it down 8 miles from the sub-
marine. Similarly, the U. S. submarine
Batfish, in one action-packed patrol,
located and sank three Japanese subs
in succession by means of their radar
transmissions. (The Japanese were
unable to turn the tables and use our
radars as beacons because there were
no good Japanese search receivers at
the frequencies of our radar equip-
ment.)

When the Pacific Air Forces began
to bomb the Japanese home islands,
they encountered effective searchlight-
control and anti-aircraft fire-control
radars. To counter these radars, both
electronic jamming and econfusion re-
flectors were used, just as in Europe.
Instead of chaff, however, 400-foot alu-
minum foil ribbons were dropped sus-
pended from parachutes. This type of
confusion reflector, called “rope”, was
such an effective countermeasure
against the low-frequency radar used
by the Japanese that each Superfort
carried 600 pounds of “rope” on each
mission.
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In addition, every plane was equipped
with at least one jamming transmit-
ter. During daylight raids, when the
bombers flew in massed formations,
these jammers complemented one an-
other and safely protected the entire
flight. At night, however, the B-29's
flew in long streams a mile behind one
another. To screen each bomber from
all the radars which might be en-
countered, a few special jamming air-
craft carrying many jammers and
search receivers flew over the target
area parallel to and above the main
bomber force. These “Porcupines’—
so named because they bristled with
antennas—were effective because the
low frequency of the Japanese radars
made their radiation and reception
patterns broad and easy to fill.

In the Navy, ECM was a fleet-wide
activity. Every ship from destroyers
on up carried intercept and jamming
equipment, and even landing craft car-
ried jammers which were pre-set be-
fore amphibious operations to protect
them from radar-controlled shore bat-
teries. Some vessels also carried trans-
mitters for deflecting German radio-
controlled glider bombs.

Shipboard jammers were employed
with conspicious success against Jap-
anese torpedo bombers using radar
sights during the battle of Leyte Gulf.
When jamming was turned on, the at-
tackers were observed on the radar
scope to waver from their course and
finally turn back.

Naval ECM was decisive in the
classic night action of the war when, in
October 1944, a Japanese battleship
force tried to pass through Surigao
Straits to attack troop transports in
Leyte Gulf. Five American battle-
ships blinded the Japanese radar by
jamming and then used their own
radar-controlled gunfire to sink the
enemy.

Communication Countermeasures

While jamming and deceiving enemy
radar and navigation systems was an
important phase of ECM in World War
I1, countermeasures against communi-
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cations were also of vital importance.
Aircraft and Army field radio circuits
were monitored and jammed. One out-
standing example occurred during the
Libyan Desert campaign when the
British aircraft radios jammed German
v.h.f. tank radio sets: the pilots sim-
ply placed their microphones close to
the airplane engine and broadcast its
noise into the German tank radio re-
ceivers. On other occasions German-
speaking Americans would break in on
Nazi fighter-control radio circuits, giv-
ing contradictory orders and urging
the pilots to ignore the other (real)
instructions. When the Germans
switched to female wvoices, German-
speaking WAC's were ready to mimic
them. The results were so disruptive
that the Germans used a score of voice
circuits simultaneously to insure re-
liable communication with their planes.

The “Cigarette” Signal Corps proj-
ect for jamming enemy air-to-ground
radio also figured extensively in the
early defense against the V-2 rocket.
The missiles radioed back height and
speed data; at the right moment, as
determined from this data, the Ger-
mans would turn off the rocket motor
by radio and let the missile coast to
its target. To deflect the missiles, false
signals were sent from England to the
V-2’s, shutting off their power too soon
so that they fell short. This counter-
measure was so successful that the
Germans gave up radio control and
switched to gyro control, which we
could not jam.

Countermeasures Now

The development of countermeasures
systems has continued since the end
of World War II to a point where this
year the United States is spending
over 400 million dollars on ECM-—more
than the total spent during World War
II. Reflecting the state of offensive
weapon development, most of the
countermeasures are for airborne ap-
plication. Bombers are defended from
radar-controlled interceptors by use of
ECM rather than by guns. Complete
countermeasure system packages have
been developed for the Air Force B-52
and B-58 bombers. One of these planes
in each formation carries an ECM pod
in place of a bomb load, providing elec-
tronic defense for the entire group.

Radar-guided missiles and intercep-
tors continually measure the range
and direction of their targets and feed
this information to their guidance sys-
tems. If the radar can be induced, by
ECM, to give false guidance informa-
tion, the target is protected.

Range data can be obscured by use
of a small electronic countermeasure
transmitter which sends out a series of
pulses at suitably spaced intervals
each time that a pulse arrives from the
enemy radar. A number of false tar-
gets are thus created, each at a differ-
ent range. If the ECM pulses have the
same length, frequeney, and pulse
repetition rate as the enemy radar,
they cannot be distinguished from ac-
tual target echoes. If the false echoes

(Continued on page 126)
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These remarkable fluorescent powders have made possible

great advances in lighting and in visual communications.

ing and use of fluorescent powders

called “phosphors” or “light bring-
ers” as well as the phenomenon of
luminescence, while long well-known
in the laboratory, had little significance
to most people. Phosphors had few
practical applications beyond the oscil-
loscope and the x-ray intensifying
screen. We lighted our homes, offices,
and factories with incandescent lamps.
We had no television sets in our living
rooms. During these twenty-five years,
fluorescent lighting has enjoyed uni-
versal acceptance while the TV set is
now a standard item of furniture in
the American home. Luminescence, in
lighting and in the television picture
tube, has become as commonplace in
our generation as the radio during our
parents’ time and as the incandescent
lamp from the turn of the century to
the first World War.

Phosphors, the light producing pow-

TWENTY-FIVE years ago the mak-
i

Fig. 1. Energy distribution of fluorescent lamp phosphors.

ders which make possible these ad-
vances in lighting and in visual com-
munication. are inorganic materials
which have the special property of ab-
sorbing energy in the ultraviolet range
(lamp phosphors), from fast-moving
electrons (TV picture tubes), or in a
changing electric field (electrolumines-
cence), Some of the energy so absorbed
raises the electrons to higher energy
states within the phosphor activator
centers. When these electrons return
to lower energy states, the energy is re-
leased as radiation of longer wave-
length in the visible range of approxi-
mately 4000 to 7000 angstroms (400 to
700 millimicrons), or, in some cases, in
the region of 3650 angstroms. This lat-
ter emission may be used to excite
organic “black-light” paints or pig-
ments. Visible emission from phosphors
is ordinarily not monochromatic or in
a narrow discrete band, but occupies a
wide band having a spectral energy dis-

tribution curve of a “mountain peak”
shape (see Fig. 1).

In general, lamp phosphors are
inorganic silicates, borates, tungstates,
and phosphates, usually activated by
manganese, antimony, tin, or lead.
Those used for TV picture tubes are
sulfides of zinc and cadmium activated
by silver, while the electroluminescent
phosphots are copper-activated zinc
sulfides. Barium silicate is a well-
known “black-light” phosphor.

The color of a so-called “white” ftu-
orescent lamp is designated by its color
temperature, so that basically any
lamp whose color falls on or near the
so called black body line is considered
a “white” lamp.

There has been and there still is
considerable confusion for the user be-
cause there are so many varieties of
"white” lamps. Table 2 helps clarify
the situation and emphasizes that one
of the most important advantages of

Fig. 2, Energy distribution of various white lamp phosphors.

| ] T T T T T T T
FLUORESCENT LAMP | ]
PHOSPHORS /
A—WARM WHITE /
B-wHITE SUPER DELUXE
€—=COOL WHITE | _ _—
100 D—DAYLIGHT - —] 100 n { coot e -
' \
/ INCANDESCENT LS \
LAMP AT i \
2054 Ly M A _ _{
o I_ I BELUXE 7 T \
T 1 =« COOL WHITE ’ 7/
s
: \ z | L. ) l
H ' v ’'d \
[) z 1
w v\ H e0h . / ¢ - + 'Y
5. 3\ 2 7 ’ \ \
EC Y 41 = STANDARD __ e / A Y
E 3 - COOL WHITE £ [y
&« \} E t e A \
w £ Y < 40 }— ri 2, — + ‘_ ___\. -
4 ) ) / [ )
5 Tt N H ' \
5 Y < Y /4
o A0 y > i Vs
W \1 Y4
« y L b v\ y \
’ —
/ A 5 ¢ 20p— 4 . - _— 1 -
/ B Ny L l
20 - \! < -
- -
s P : TN s i ! | I ] Il | i !
L ‘ . ’ VIOLET sLuE GREEN VELLOW  DRANGE RED
oﬁ 2 . ' 4000 4400 4800 5200 3600 6000 6400
y VELLDW  DRAWCE WAVELENGTH - ANGSTROM UNITS
4000 4400 4800 8200 ‘34600 €000 6400
WAVELENGTH~ANGSTROM uNITS
50 ELECTRONICS WORLD

wwWwW americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

fluorescent lighting is color control.

At the present time, by far the most
popular lamp is the high efficiency “cool
white” lamp, although large numbers
of the other colors are in use for spe-
cialized applications. It should be un-
derstood that 4500° “‘cool white” lamps,
for example, all look the same color to
the eye, whether '‘standard,” “deluxe”
or “super deluxe.” The differences arise
in the appearance of objects under the
various lamps. These differences are
shown by a study of the spectral en-
ergy distribution curves in Fig. 2, in
which the three “cool whites” are com-
pared. The standard lamp is weak in
red and green—strong in yellow. The
“deluxe” is stronger in red and green.
In the “super deluxe” lamp, the red
is greatly increased and the colors are
better balanced.

In the early days, manganese-acti-
vated zinc beryllium orthosilicate was
the basic “white” phosphor used by all
lamp makers. Actually this material is
not a single phosphor, but a family of
phosphors. By varying the Zn/Be ratio
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Fig. 3. Radiant energy of CRT phosphors.

and the manganese content, the color
could be varied from a brilliant green
through white to a pinkish color. Blue-
white magnesium tungstate was
blended with the silicate to adjust the
color as desired.

Other important lamp phosphors
which have been used for some years,
either as color correction phosphors for
white lamps or for the production of
colored fluorescent lamps or sign tub-
ing, are given in Table 1.

At present, the blue-white magne-
sium tungstate has been largely re-
placed by titanium-activated barium
pyrophosphate, and the other blue
tungstates by strontium pyrophos-
phate, tin activated. Both of these im-
portant phosphors were developed in
Sylvania’s laboratories.

Because of the toxic nature of the
zinc beryllium silicate, the lamp indus-
try in America and England completely
discontinued its use in 1948, although

(Continued on page 98)
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COVER

HIS MONTH'S COVER shows a number

of piles of Sylvania phesphors employed
in the electronics and lighting indus-
tries. Under normal illumination these ma-
terials look like ordinary white powder.
However, when illuminated by ultraviolet
or when a thin film of the powder is excited
by an electron beam, light of various colors
is produced. In photographing our cover,
we illuminated the white phosphor piles with
four i5-watt ultraviclet lamps in order to
produce the colorful effect shown. A yel
low filter was used for color correction to
remove the bluish cast that would have
been produced.

Probably the most common use of phos-
phors is in the ordinary flucrescent lamp
shown at the lower left of the cover. When
current passes through the lamp, some ul-
traviolet radiation is produced. This excites
the phosphor that coats the inside surface
of the long glass tube. As a result, the
phosphor glows brightly and gives off vis-
ible light.

The three electron tubes shown on the
cover are all RCA types that employ vari-
ous types of phosphors. The tube at the
lower right-hand corner is the 21CYP22
color picture tube. This is the conventional
three.gun shadow-mask type that uses a
tricolor phosphor-dot screen. The screen is
composed of an orderly array of small,
closely spaced, phosphor dots arranged in
triangular groups, or trios. Each trio con-
sists of a green-emitting dot, a red-emit-
ting dot, and a blue-emitting dot, and is
aligned with a corresponding hole in the
shadow mask. When the three electron
beams in the tube cause these dots to be
illuminated in various mixtures and com-
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binations, a full-color picture is produced
on the screen.

Directly above the color picture tube is
a type 7448 display storage tube. This
5-inch tube produces a bright, non-flicker-
ing display of stored information for as
long as 40 seconds after the image has first
been produced. The tube utilizes two elec-
tron guns—one for writing and the other
for viewing. The writing qun produces a
beam that applies the pattern to a thin
storage grid located just behind the tube’s
faceplate. The pattern is in the form of a
distribution charge on this grid. Then a
high-current, low-velocity beam from the
viewing gun transfers the charge pattern
on the storage grid to a highly efficient
phosphor screen where an intense visible
pattern is produced. Because of the high
efficiency of the phosphor and the fact
that it is continuously excited, rather than
intermittently as in ordinary CRT's, a very
bright, non-flickering display is produced.

Just to the left of the color picture tube
is a small type 7404 image-converter tube.
This tube is used with suitable optical sys-
tems for viewing an object or specimen
irradiated with ultraviolet radiation, as in
ultraviolet microscopy. The object to be
viewed is focused by optical means on a
semi-transparent photo-cathede at one end
of the tube. Electrons from this image are
electrostatically focused on the fluorescent
screen at the other end of the tube oy
electron-optical methods. The resultant
reduced image can then be viewed with an
optical magnifier.

These are just a few of the many inter-
esting and important uses to which phos-
phors can be put.

(Photo by Bruce Pendleton)

{1) Type 7448 display siorage tube.
(2) The 7404 image-converter tube.
(3) The 21CYP22 color picture tube.
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By JOHN T. FRYE

,..{7 Grasshoppers & Compatibility

HEJEY, MAC,” Barney called to his
boss; “look at the broken resistor
I found in the bottom of this TV
set a farmer brought in this morning.
The set’s nearly new; so I suppose the
resistor fell into the chassis during pro-
duction and jarred out later.”

“What's wrong with the set?” Mac
asked as he walked over to inspect the
two pieces of the one-watt resistor
Barney was holding.

“Don’t know yet, but I think some-
thing's wrong with the tuner. There's
no picture or sound and yanking the
tuner tubes causes no flash of the
raster, although pulling the first if.
tube does cause a flash.”

Mac swung the flexible bench light
so he could see down alongside the
tuner.

“That's it!” he exclaimed.
grasshopper’s empty.”

“The grasshopper's empty,” Barney
mimicked. “Now I ask you: is that any
kind of talk for a grown man? We're
repairing radio and TV sets, not study-
ing the dietary habits of insects, re-
member?”

“Don’'t try to be so smart,” Mac
admonished as he rapped Barney
sharply on top of his curly red head
with the alignment tool he was holding
in his hand. “Do you see anything odd
about this tie-point assembly on the
side of the tuner case?”

“Hm-m-m-m, it looks sort of qucer.
This long, tapering point on the end is
shaped differently from the others,”
Barney observed as he flipped it with

“The

his finger. It vibrated with a pro-
nounced “ping.”
“That’s what technicians call a

‘grasshopper,’ " Mac explained. “It's a
simple but effective circuit breaker
used in new RCA black-and-white TV
receivers to protect the r.f. eircuit in-
side the tuner if a short ceccurs in a
tube. Let me show you how it works.”

Mac got out some service literature
and studied it carefully for a few sec-
onds. Then he took an 870-ochm, 1-watt
Allen-Bradley resistor from the resis-
tor chest and bent a lead at right
angles %4g" from the resistor body. The
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other lead was also bent at right angles
so that the distance between the two
bends was 1%4". Finally he snipped
off the ends of the two leads so only
14" was left between each end and the
adjacent bend.

Next he hooked one end of the re-
sistor through a hole in the top of the
odd-shaped tie-point and sprung the
point down with his thumb while he
hooked the other resistor lead through
a tie-point on the opposite end of the
strip. Tension produced by the tapered,
spring-like tie-point held the resistor
firmly in place, making an angle of
about thirty degrees with the tie-point
strip. The whole thing did look a little
like a grasshopper poised to jump.

“If an r.f. tube short-circuits.” Mac
explained, “‘the heavy current through
the resistor heats it until it chars. The
spring tension pulls the weakened re-
sistor in two and breaks the circuit,

thus saving the tuner coils from
damage.”
“Hey! That's neat!" Barney ap-

plauded; “and the same little old grass-
hopper could be used to advantage in
lots of other places as a cheap, self-
indicating, reliable fuse. I can think of
a couple of places in my ham rig where
I can use that idea. Well, flip on the
sct and let's see if it plays.”

“Aren’t you forgetting something?”
Mac asked quizzically.

B. »ney flushed to the roots of his
red hair. “I win the ermine-trimmed
tube puller!” he said in disgust. “Gim-
me that r.f. tube and I'll check it.”

Sure enough, the tube was shorted.
When a new one was put in the tuner,
the recciver played perfectly.

“Well, I may as well slap it back in
the cabinet,” Barney said.

“Wait a minute. I want to show you
something else about this set that may
come in handy,” Mac said as he looked
up from the service literature he had
been studying. “See this resistor in
series with one of the primary leads of
the power transformer ?”

“Yeah, what’s the idea?”

“It's a new negative-temperature-
coefficient surge resistor. Cold, it meas-
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ures about 120 ohms: but when current
passing through it heats it up, the re-
sistance drops to one or two ohms.
RCA calls it a ‘Tube Guard’ because it
furnishes a low starting voltage on the
receiver circuits and tube heaters, in-
cluding the picture-tube heater, and
allows them to increase gradually to
full power. Protecting the tubes from
abrupt starting current surges results
in a considerable increase in their life.
Thermal switches, such as the ‘Surgis-
tor,’” accomplish the same thing on a
stepped instead of a continuously vari-
able basis. What I want to impress on
your foggy mind is that this is one re-
sistor that must be replaced with an
exact duplicate.”

“Gotcha!" Barney acknowledged as
he started replacing the TV chassis in
the cabinet. “I'm sure glad this set
was so easy fixed. Extra parts always
worry me.”

“I just wish this little stinker was as
easy to fix,” Mac said with a sigh as
he turned to a printed-circuit a.c.-d.c.
receiver on his end of the bench. “I
know there’s a break somewhere in the
printed circuit in this area that causes
it to ‘intermit’ at just one temperature:
but I'll be blamed if I can—hey! Wait
a minute! I forgot all about my handy-
dandy ‘5X Flash-Magnifier' that fast-
talking salesman sold me Monday. He
said all the boys were using it to spot
hairline breaks in printed circuits.”

As he talked, Mac took an instru-
ment from the cupboard. It was a com-
bination of a flashlight and a pair of
magnifying lenses. The lens system was
mounted at right angles on the end of
the battery case and the bulb was in-
side the lens case so that when the
large end of this case was placed
against a surface that surface was in
proper focus and was bathed in a “sur-
round” type of illumination. When the
lens barrel was turned around, it had
to be held about an inch away from
an object for that object to be in focus:
and the illumination feature was not
used. Mac employed it in this fashion
to examine closely the area of the
board he had found te be sensitive to
tapping. Suddenly he held the “Flash-
Magn‘fier” steady and peered intently
through the lens. Then he switched off
the set, turned on the ‘‘Flash-Magni-
fier” and set the large end of the lens
case down on the board.

“Uh-huh!” he said triumphantly: “it
looms up like the Grand Canyon
through this gadget.”

Carcfully he scraped the protective
coating away from a portion of the
circuit, placed a drop of solder on the
break, and then gave the repair a shot
of plastic spray.

“That jeweler's loupe we've been
using to spot breaks works a lot better
than the unaided eye,” Mac announced;
“but this thing has it beat. You don’t
have to keep your nose right down on
the chassis to see; it's a lot easier to
keep things in focus; and that light
shining on a hairline break from all
angles really makes it show up.”

(Continued on page 102)
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shop, would you be able to keep your

business going? Even if you have
what is generally considered to be
adequate fire-insurance coverage, the
odds may not be much better than
fifty-fifty that you could get back on
your feet.

One of the great delusions of busi-
ness men everywhere is that fire in-
surance takes care of “everything,”
and that they will be back at the old
stand, perhaps better than ever, as
soon as all insurance claims are settled.
Statistics show that 43 out of every
100 firms who lose their records by fire
never re-open! If you are a typical
service-shop owner, your only set of
records is in your place of business.
And records are just one area in which
protection for the shop owner must go
far beyond making certain that he is
well covered by insurance. Extensive
data has been compiled on the impor-
tance of additional precautions. Here
are some of the steps that should be
taken.

Make sure of your safe. Most old-
fashioned safes are nothing but incin-
erators. Make certain that yours is a
modern one of proper construction and
that it is not only burglar-proof but
heat-proof as well. Some “fireproof”
safes are just like some fireproof build-
ings: the latter may prevent spread of
fire, but not its effects.

Insurance recovery calls for proper
records. The insurance company, as a
matter of good business, must insist
on some proof of losses incurred on any
premises it has insured before settling
a claim. Today it is almost impossible
to collect fully on fire insurance with-
out records on which to base a *‘proof-
of-loss’” statement.

Besides making certain that the
shop’s records are in an efficient and
modern safe, it is a good plan to store
copies of such records in a place of
safekeeping like a bank vault. It might
be wise to have a copy of your assets
and your latest inventory on file in the
office of your local insurance broker,

|F FLAMES devastated your service
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By itself, insurance is not enough to keep you in

By ERNEST W. FAIR

business if lames devastate your service shop.

attorney, or accountant. You cannot
always depend on records being avail-
able after a fire—especially if your
only copies are in the shop building.

Protect uccounts receivable. The
kind of insurance that will guarantee
payment of all accounts receivable,
should these records be lost in a fire,
is unknown today. Some of your cus-
tomers will cooperate and pay volun-
tarily under such circumstances. How-
ever, a great many will display that
all-too-human trait of “getting away
with something” when the opportunity
presents itself. Maintaining duplicate
records of this type may seem a nui-
sance but it is a fairly simple matter to
have an extra copy made at billing
time each month; and these extra
statements can be kept at another lo-
cation—-such as your safety deposit box
at the bank or in your home.

Use microfilm for records. The de-
velopment of 35-mm microfilm as a
means of preserving essential records
has grown rapidly during the last
couple of years and the cost has gone
down. With it, an entire filing cabinet
full of records can be stored on a
single, small reel of film. While it is
not feasible for the shop owner to pur-
chase a unit for his liniited use. blue-
printers and other reproduction firms
in most major citics now offer this
service at very moderate cost.

Make sure everything is insured, Far
too often we temporarily siore certain
supplies and materials as well as regu-
lar equipment in the shop. Such items
may not be covered by the over-all fire-
insurance policy. You may find it difli-
cult to convince an insurance claims
adjuster that such out-of-the-ordinary
items were actually in the shop at the
time a firc occurred. The most busi-
nesslike procedure is to keep such ma-
terials elsewhere or have them covered
by other policies or special “riders” on
your regular policy.

Have the best fire-fighting equip-
ment. While you can recover cash for
fire losses if you are properly insured,
cash itself cannot always compensate
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for lost records, irreplaceable inven-
tory, tools and equipment which cannot
be duplicated because of production
backlogs, or breaks in the continuity
of a business.

Any insurance coverage program
might well include more than fire in-
surance. Business-interruption insur-
ance, for example, will help bridge the
gap until you can get started again.
This type of insurance provides income
from the time the doors are closed be-
cause of fire until they can be re-
opened for business.

Every day you lose while closed be-
cause of fire represents a loss of cur-
rent business in addition to a possible
permanent loss of your customers.
Even business-interruption insurance
will not bring these people back-—but
it will help cushion the loss.

Plan how to stuy in business. The
greatest loss you may suffer, as we
have noted, often isn't the actual dam-
age done by the fire but the loss of
business while a new location is being
found or the shop is being rebuilt. If
you have a plan for staying in busi-
ness worked out in advance, the inter-
ruption may not be more than a single
day after the fire and there will then
be practically no customer ' shrink-
age.”” One helpful measure in this di-
rection is the maintenance of storage
facilitics in another location and the
stocking of a diversified inventory at
that warehouse. There are other steps
one can take to insure resumption of
business. We come to another.

Secure a locul cooperutive uagree-
mext. It may be difficult to get all
shop owners in any one area to agree
on anything, but even the most rugged
individualist can generally be sold on
the idea of participating in a “disaster
program’ il it is kept as simple as
possible and is limited to basic require-
ments. If a local association is func-
tioning, it can provide an excellent
cornerstone for building such a pro-
gram. Such an agreement can provide
for contributing, loaning, and/or sell-

(Continued on puge 136)
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Fix Those Printed-Board Defects

Practical experience plus recommendations of the
manufacturer equal solutions for thorny problems.

By CHESTER S. LAWRENCE

tronic equipment now in widespread

use in which printed boards have not
appeared. Yet, still regarding these de-
vices with suspicion, we often find our-
selves saying, “Who wants them?”
Well, let's face the facts: the boards
are less costly to use and take up less
room; so we'll be running into them
more and more.

The great difficulties encountered in
printed-circuit repair fall away once
you know how to go about the matter.
We found this to be so as the result of
considerable, recent experience with a
large number of sets using printed wir-
ing. As it happens, this experience was
predominantly with the sets of one
manufacturer, RCA, but the problems
and their solutions are generally appli-
cable to other sets. Perhaps the best
way of presenting the relevant experi-
ences is in the form of individual case
histories, just the way they happened,
with the mistakes as well as the suc-
cesses, since both types of experience
have value.

We were called on the first set just
as the World Series was beginning. The
complaint on this RCA was vanishing
sound. When we arrived, the customer
was steaming. The set—and the ball
game-—were on, but the sound was off.
After persuading the customer to let
us take a look to see what could be
done, we got to work.

Off came the back and on went the
cheater cord. When the set went on,
we pulled out a 6AQ5, the audio-output
tube. This produced a very normal
thump from the speaker, telling us the
trouble was farther back. Pulling the
sound if. and ratio-detector tubes
brought similar results. While replac-
ing the sound if. tube in its socket, we
banged a hand against the sound take-
off transformer (T in Figs. 1 and 2)
and, for a brief moment, had all the
volume anyone, including the down-
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THERE IS virtually no type of elec-

stairs neighbors, could possibly want.

Tapping the transformer a few times
made the answer obvious. Either the
transformer itself was intermittent or
its connecctions to the printed board
were broken. Applying a little pressure
on one side of the transformer can
would make the audio section work
perfectly.

Normally, the set would have been
pulled right to the shop, but, with the
Series on, the customer wouldn’t hear
of it. He had a one-track mind: “You
gotta fix it now,” were his only words.

V201
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Fig. 1. Poor contact produced intermit-
tent audio output in this RCA circuit

Fig. 2. One of the terminals of T
had broken away from the printed board.
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The circuit itself definitely couldn’t be
fixed in his home, What with a 100-
watt soldering gun, close working
quarters, no replacement transformer,
and a large, irate customer, things
could only get worse.

Remembering that the set worked
when the transformer can was pushed
away from the sound if. tube, we
wedged an empty matchbook between
the can and the tube. The set ran
throughout the whole Series and, when
we went up the following week to pick
up the set for a final shop repair, the
customer was grateful to the extent of
a generous tip.

Once the set was in the shop, the rest
was simple. With a low-wattage iron
and some low-temperature solder, the
job was completed easily. One of the
lugs of T in Fig. 2 had broken away
from the board. Forcing the match-
book between the tube and the trans-
former had pulled the broken connec-
tion together temporarily.

How Not to Repair

One bright morning a few weeks
later we were delivering a chassis from
the shop. After installing it, hooking
up the yoke, high-voltage lead, speaker,
and "kine” socket, there was no picture
or sound—just a clear light-grey ras-
ter. A look inside showed a 6DE6 in
the video if. section was out. After
trying two new tubes, neither of which
lit, we decided the fault had to be in
the socket connection for the 6DES6
(Ve in Fig. 3) to the printed-circuit
board. A quick check with the ohm-
meter showed that pin 4, the hot side
of the filament, was not connected to
the board at all.

Resolder a socket contact to the
board? Shouldn't be too difficult—after
all it isn't going to look good if this
goes back to the shop again. So, with
the 100-watt gun available on the call,
plenty of heat and solder were applied.

ELECTRONICS WORLD
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End result was that pins 2, 3, and 4
were shorted, along with a few other
things. Back to the shop we went,
where careful use of a low-wattage
iron failed to repair the circuit. Be-
cause of the damage done by the 100-
watt gun, the entire board had to be
replaced at a cost of somc $22.00. This
experience will not fade from memory
for some time.

Now, what should have been donc?
To begin with, this particular soldering
gun should never have been used: its
wattage rating is just too high. Sec-
ond, heat should not have been applied
for more than a few seconds at a time.
The shorter the time an iron is applied
to any of these boards, the better. If
you don't get a joint to hold right
away, give it a chance to cool, and then
try once again.

However, even with low heat, the
entire approach would have been
wrong. In this case, what should have
been done was to tack one end of a
piece of hook-up wire to pin 4 of the
tube socket and the other end to the
terminal marked H on the circuit
board (Fig. 3). This would have elimi-
nated the risk of hurting other wiring
on the board—and it's a lot easier to
make this kind of connection than it is
to resolder a tube socket to a printed-
circuit board.

In some vertical chassis, broken con-
nections may be caused by flexing the
chassis while handling. Bending a
board may place enough strain on it
to break a connection or two. Some-
times a board will snap right in half.
wWhile this can happen in any set, it is
more common in those that use the
vertical layout. Remember this and
proceed with duc caution.

Small-Component Problems

One day in the shop when we were
still in the groping stage, we had a
little discussion on how to replace a
small component like a resistor or ca-
pacitor on a printed-circuit board.
Each one of us had a different idea on
how the job should be done. One of the
technicians felt that he should unsolder
the component from the circuit, remov-
ing it completely, and then install a
new part. Another figured, just cut the
old part out and tack in a new one.
Well, that sounded rcasonable, so we
tried it and learned another way of
how not to do things.

Getting the old part out was child's
play. Two snips with a pair of diagonal
cutters and the job was done. Then it
came time to tack thc new one on.
This wasn’t quite so simple. By the
time we got things hot enough to do
any tacking, there wasn't any solder
left on the contact we were soldering
to.

Finally someone came up with a
radical notion—he got hold of a copy
of the manufacturer’s instruction man-
ual! Believe it or not, their way was
best. First, said RCA’s book (Fig. 4A),
cut the part in half. We did. Next, with
pliers, crush the remaining halves (Fig.
4B) until only the leads remain. This
leaves the longest possible length of
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o l"iq 3. With connection of pin 4, V.. broken. a wire can be run to lug H.
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Fig. 4. For replacing a board-mounted
component, the manufacturer’s suggestion
works best: solder new part to loops
made from the leads of the old part.

ENLARGED
VIEW OF A
SOLDERLESS
CONNECTION

Fig. 5.
wind a wrap-around, solderless connec-
tion. always re-connect it with solder.

If it becomes necessary to un-
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Fig. 6. Where accessibility is a prob-
lem, the test adapter inserted in a
tube socket will permit convenient meas.
urements without serious disassembly.

Fig. 7. Soldering aid helps manipulate
lugs of a transformer can that must be
removed. Support for board also helps.
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wire. Then bend a loop (Fig. 4C) in the
end of each lead. Interwind these
with the leads from the new part and
resolder. holding a pair of long-nose
pliers on each lead between the board
and the point being soldered (Fig. 4D).
This approach worked, and no one has
come up with a better method as yet.

This incident just covered may seem
like making much of an obvious point,
but the moral is important. Why learn
the hard way when you don’t have to?
Manufacturers’ literature has its value.

One time we ran into a set whose
picture would go on and off. The raster
would stay put, but the video signal
wouldn’t. Even walking across the
room was enough to knock it off. After
getting the set on the bench, we started
to trace back through the video strip
with a scope. Jarring the chassis now
and then to induce the intermittent
symptom, we finally got to the point
where the video signal was disappear-
ing.

You've seen the “wrapped-wire"” con-
nections (Fig. 5) on a printed-circuit
board? That's where the trouble was.
Some technician who had once worked
on the set evidently unwound one of
the connections at one time or another,
probably while making a resistance
check. The only trouble was that he
just didn't bother soldering it when he
finished- -just wrapped it back around
the terminal and gave it a little squeeze
with a pair of pliers. Unfortunately,
that was the wrong way.

When these connections are made at
the factory, they arc tightly spun by a
machine that wraps the wire around
the pin with great force. The result is
such an effective and reliable elcctrical
bond between the wire and the termi-
nal that solder is unnecessary. How-
cver, you cannot duplicate this effect.
Any time you open one of these con-
ncctions, you must solder it or face
the cquivalent of a cold-solder joint.

Another technique found to be a big
help is the use of a set of test sockets.
Of course such aids were available and
worthwhile before many of us ever
saw printed boards, but these tube-
socket adapters are particularly handy
for some printed sets where tube-
socket pins may not be too much in the
clear. All you have to do (Fig. 6) is
pull the tube, plug in the test socket,
and then plug the tube into the
adapter.

What technician can forget the first
time he had to replace a board-
mounted if. transformer? It might

(Continued on page 129)
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Tube Faults & Test Techniques

By SHERMAN H. HUBELBANK /

factors must be considered in the

determination of an answer. Take
the case of just one such; if the aver-
age receiving tube is not overdriven
and not operated continuously at or
above maximum ratings, it can be ex-
pected to run at least 2000 hours before
the filament opens.

Of the other factors affecting life ex-
pectancy, some of the more important
ones are: circuit function in which the
tube is used; deterioration of the cath-
ode (emitter) coating; decrease in
emission of impregnated emitters with
age, in the case of filament-cathode
types; defective seals, which permit air
to leak into the envelope and oxidize
the emitting surface; appreciable gas
content; and internal short circuits or
open circuits caused by vibration or
excessive voltage.

When a tube has first been put into
use, these and other factors are indeed
responsible for many tube failures.
Nevertheless, studies indicate that
there is too much readiness to put the
blame on the tube. In one such survey,
it was found that one out of every
three tubes removed from equipment
and discarded was a good tube. Often,
instead of installing a new tube, merely
replacing the same tube in the same
socket would have resulted in better
pin contact and improved operation.

There are other reasons for hesitat-
ing before discarding a tube. Life tests
show that the first 50 hours of use are
the ones during which failures occur
in relatively large numbers. The out-
look for a tube that has survived this
critical period is good. Thus it should
not necessarily be discarded just be-
cause its transconductance is found to
be somewhat below that specified in a
tube manual, for example, provided
that it still seems to be operating satis-
factorily in the circuit. The probability
of its continued survival for many
more hours of satisfactory life is better
than that of a new, non-premium re-
placement. However, if transconduct-
ance has fallen well below a specified
minimum, the tube is probably nearing
the end of its useful life,

HOW LONG does a tube last? Many

Types of Failure

Experience has shown that tube
failures may be roughly classified as
follows: mechanical defects and gas
within the tube, filament (or heater)
burn-out, change in tube characteris-
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EpIToR'S NoTE: The largest single class
of equipment failures, by far, is that in
which tubes are involved. Yet, relatively
speaking, surprisingly little is known
about life expectancy, the factors in-
volved in the development of tube defects,
and the how’s and why’s of testing. Ap-
praisal of tests is particularly important
gince, if they are to be of value. intelli-
yent interpretation of results is neces-
sary. The author has relied on the U. 8.
Navy “Handbook of Test Methods and
Practices’” and other available sources
for this information.

ties, physical damage, and intermittent
shorts.

Mechanical defects and rise of gas
pressure within the tubes are at-
tributed to faulty construction and
processing. Some of these defects can-
not be detected by standard testing
methods until the tubes have been in
operation for some time.

The repeated, sudden application of
full voltage to an improperly protected
filament often results in filament burn-
out. The excess voltage causes non-
uniform initial filament heating. Me-
chanical stresses, set up by thermal
expansion, weaken the filament.

Change in tube characteristics is a
broad classification and covers such
phenomena as decreasing emission,
change in cut-off voltage, changing
transconductance, and others. Such
changes are usually the result of de-
terioration of a cathode structure or
formation of a cathode interface sur-
face in the tube (see ““Lazy Tube
Cathodes,”” December, 1958), or
changes in alignment of electrodes.

Physical damage is largely acci-
dental. It includes breakage, bending of
pins, and accidental application of ex-
cessive voltages. Intermittent shorts
are caused mainly by foreign matter,
such as lint, within the tube assembly.

Tube defects, of which only the most
common have been mentioned, account
for a high percentage of all equipment
failures. For this reason it is good
practice when troubleshooting equip-
ment to eliminate immediately any
tube known to be faulty—avoiding,
however, blind replacement of good
tubes by fresh spares.

Some tube defects may be observed
visually or in some other simple way.
Open filaments in glass-type envelopes
can be seen. When the plate current is
excessive, the tube may be brighter.
Gassy tubes take on a purple glow.
Arcing between elements is apparent.
Metal-type envelopes can be felt for

WwWwWwW americanradiohistorv com

What has happened inside the defective tube, and
what conventional checks can and cannot tell you.

the warmth indicating filament opera-
tion. Noisy or microphonic tubes can
be checked by gentle tapping with a
cork mallet or tapper. Other faults
cannot be detected with such ease.

Types of Tests

There are three basic types of tube
tests: the substitution test, the emis-
sion test, and the transconductance
(dynamic mutual-conductance) test.
Many tube testers also perform a gas
test, a short-circuit and noise test, and
a cathode-activity test.

The substitution test. Substitution of
a tube known to be in good condition
is a simple method of determining the
quality of a questionable tube. How-
ever, tube substitution should be car-
ried out carefully, one at a time, so
that the effect of differences of each
substituted tube can be noted. However
this method of testing ordinarily can-
not be used to advantage to locate
more than one faulty tube in a circuit.

The emission test. This checks the
comparative emission of the cathode or
filament. Prescribed voltages are ap-
plied to the elements of the tube under
test. Essentially, the test is an indica-
tion of plate current. A pronounced
lower-than-normal emission, or a com-
plete loss of emission, indicates that
the tube has reached the end of its use-
ful life. Both multi-grid and diode
tubes are tested for this factor.

The transconductance test. The term
“transconductance” (also called mu-
tual conductance) expresses the effect
of grid voltage upon the plate current
of a tube. The condition of most tubes
can be more accurately determined in
this way than by measuring cathode
emission, because this test more closely
approximates actual circuit conditions
imposed on most tubes.

Transconductance is expressed
mathematically as the ratio of a change
in plate current to a change (small) in
control-grid voltage with all other elec-
trode voltages held constant. Trans-
conductance is measured in units of
conductance called ‘‘micromhos.”

The transconductance indicated by a
tube tester is not always the true trans-
conductance of the tube. More often it
is an approximate measurement.
Therefore, in evaluating tubes on this
factor, the readings should not be com-
pared to a tube’s specifications to de-
termine quality.

(Continued on puge 127)
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ing more and more popular in the

honie as well as in the professional
workshop. While several circuits have
been published, most such articles
make it difficult for the reader to fully
understand the operation of the in-
strument or enable him to modify the
circuit to meet his own particular re-
quirements.

The following will not only provide
a description of a useful and versatile
instrument, the “Strobolyzer” (strobo-
scopic analyzer), but will present suf-
ficient theory to enable the reader to
fully understand this unit in particular
and stroboscopes in general.

Although most people are familiar
with the technique of using an ordinary
stroboscope or strobotac; a brief re-
view is often helpful. A stroboscope
will “stop’’ any motion which is repeti-
tive in nature. The “stopping” is, of
course, accomplished by illuminating
an object in a particular position each
time it reaches that position. If the
repetition rate of the stroboscope is
calibrated, making it a strobotac, the
speed or repetition rate of the object
may be determined. The motion may
also be “stopped” if the object is illu-
minated every other time, or every

THE electronic stroboscope is hecom-

By F. G. FENDER

Construction of a useful and
versatile strobe unit that can

be employed to "freeze" motion.

December, 1959

third, fourth, etc. time it reaches a
given position. If the illumination rate
is twice the repetition rate of the mov-
ing object, the motion will be “stopped”
in two positions. Speed or repetition
rate is normally measured by noting
the highest illumination rate which
will “stop” the object in a single posi-
tion.

The Strobolyzer has an upper limit
of 100 flashes-per-second. This is not a
limit to speed measurement, however.
By some simple calculations speeds or
repetitions over 100-per-second may be
measured. As an example, consider a
rotating objeet which is “stopped” at
100-flashes-per-second. The speed could
be 100, 200, 300, ete. revolutions-per-
second. To determine which it is, we
proceed as follows: Assume that the
object is rotating at 100 rps. If this
is true, each revolution will take Ygoth
second and one and a half revolutions
will take 1.5/100th second. If the strob-
otac is flashed at a rate of 100/1.5 or
6625 flashes-per-second, the object

should be illuminated every one and a
half revolutions and thus be “stopped”
in two positions. If, however, only one
position is seen, then the object must
be rotating at some multiple of 6623,
that is, 200, 400, etc. revolutions-per-

second. This line of reasoning may he
followed in determining the final speed
exactly.

Basic Types

Several basic formis are possible in
the construction of a stroboscope. A
simple one is to cause conduction in a
gas-filled tube by the intermittent ap-
plication of a sufficiently high voltage.
The most obvious example of this is a
neon sign. While this is not ordinarily
thought of as a stroboscope, actually
it is an intense light source operating
at a rate of 120 flashes-per-second (two
times line frequency) and is capable
of “stopping” motion. The duration of
the “on” period is somewhat long com-
pared to the “off” period and frequency
control is not possible. A practical
modification might be devised whereby
the neon sign transformer is replaced
by a d.c. source which is switched at
the desired rate. Unfortunately, the
problems associated with the rapid
switching of high energy levels usually
kill this idea. Nevertheless, one form of
this type of stroboscope is in common
use. The inexpensive automobile igni-
tion timing lights are of this nature.
They consist of a gas-filled tube (usu-
ally neon) which is built to be wired

Strobe lamp is mouated on the side of the cabinet of unit.
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in shunt with the No. 1 cylinder spark-
plug. The ignition discharge passes
through the gas, causing it to flash at
the appropriate time for viewing the
timing mark on the flywheel or vibra-
tion damper. This represents a trig-
gered stroboscope.

A second possible form of strobo-
scope utilizes an ordinary incandescent
lamp. The illumination from the lamp
is passed through a shutter which is
opened at the desired rate. The strobo-
scopic effect produced by a motion-
picture projector has heen noted by all
of us. A stroboscope of this sort may be
easily constructed by fastening an
opaque disc on a variable-speed motor;
a hole or slot is cut in the disc and a
light placed behind it. As the disc ro-
tates, the light is effectively “flashed”
on and off. While this might seem quite
satisfactory. there are several serious
disadvantages. First of all, frequency
calibration is usually difficult. Second.
the *“on” period is proportional to the
repetition rate; thus it is not possible
to “stop” slow motions without blur-
ring. Finally, synchronization with an
external signal is very difficult. How-
ever, this form is sometimes useful in
demonstrating the strobe principle.

The most useful form of stroboscope
is the electronic variety. This utilizes
a gas-filled tube operating at a poten-
tial lower than would ordinarily cause
conduction. The potential at which a
gas-filled tube will conduct depends
on many factors: among which are
the type of gas within the tuhe, the
gas pressure, the terminal electrode
shape, and the length of the tube. Say.
for example. that a tube is so con-
structed that the voltage applied to its
end terminals must be at least 400 v. to
cause conduction. This is called the
“hold-off” potential. If less than 400
volts is applied, the tube normally will
not conduct. It can be made to con-
duct, though, if the gas within the tube
is ionized or partly ionized. One way
to accomplish this is the application of
a strong r.f. field. Onee conducting, the
tube will continue to conduct until the
potential across it drops to some criti-
cal value. This value is called the “ex-
tinction” potential and is generally low
compared to the hold-off potential. If
a capacitor, charged to somewhat less

than the hold-off potential, is placed
across a tube which is then ionized by
some means, the result is a rapid dis-
charge of the capacitor through the
tube. The discharge stops when the
voltage reaches the extinction poten-
tial. With a properly designed strobo-
scope a short duration flash of high
intensity is thus produced.

If a gas-filled tube is designed for
use as a stroboscopic light source, it
is called a strobotron. Two methods are
generally used to ionize the gas and
initiate conduetion. One is to insert a
third electrode into the tube near one
of the end electrodes. The hold-off po-
tential between this third electrode and
the adjacent end electrode is small
and hence a low potential will ionize
the gas. Once the gas is ionized, con-
duction will take place bhetween the
end electrodes. Actually, 1\wo additional
electrodes are usually incorporated and
ionization initiated between them (see
Fig. 1). The additional electrodes also
function as grids to modify the hold-
off potential of the tube.

The 1D21/SN4 and SN4 strobotrons,
made by Sylvania, are tubes which in-
corporate this type of construction.

The second method generally used
to initiate conduction involves the es-
tablishment of an ionizing potential

N\

external to the tube. The required po-
tential varies from 1000 to 10,000 volts
and is applied to a wire wrapped
around the outside of the gas-filled
tube. The Sylvania SA309 ($20.00 net)
is a strobotron of this type.

Electronic photoflash lamps are fre-
quently of this design and can serve
as strobotrons, although ratings for
this type of service are difficult to ob-
tain. Hold-off potentials as high as 3000
volts are possible with this type of
lamp which is exemplified by the Syl-
vanta R4330 ($29.10 net).

Choice of Tube

The first decision to be made before
building a stroboscope is what strobo-
tron tube to use. All three of the tubes
mentioned before are readily available:
the SN4, the 1D21/SN4, and the SA309.
The first two are identical except for
maximum repetition rates. Sixty-
flashes-per-second is maximum for the
SN4 while the 1D21/SN4 allows 240.
They are both triggered by internal
electrodes and require a trigger poten-
tial of 175 volts. Maximum discharge
voltage is 300v. Maximum average cur-
rent is 50 milliamperes. The light out-
put is orange-red.

The SA309 has a maximum repeti-
tion rate of 100 per-second. It is trig-

Inside view of the strobe unit showing the placement of tubes and components.

Bottom view of unit along with view of the disassembled strobe lamp housing.
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Fig. 1. Basic strobotron circuits.
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gered by an external ionizing potential
of 4000 volts minimum. Its maximum
discharge voltage is 600 v, and maxi-
mum average power is 3.5 watts. The
light output is blue-white, being very
near daylight in color.

The high trigger potential required
for the SA309 is enough of a deterrent
to make the SN4 or the 1D21/SN4
much more popular. Despite these
drawbacks, the author selected the
SA309 for his “Strobolyzer.” This was
done for several reasons. First of all,
one of the primary uses for the Strob-
olyzer was an automobile ignition
timing light; the required trigger po-
tential is readily available from the
ignition system. Second, a higher light
output per flash is possible using the
SA309; since it has twice the discharge
voltage rating, four times the energy
per flash is obtained for the same size
capacitor. Next, the color of the light
is more pleasant to work with. Finally,
the size of the lamp is an advantage.

Size has not been mentioned thus
far, but the SN4 and the 1D21/SN4
require a rather large reflector to util-
ize the full light output. A much small-
er reflector is possible using the SA309
since the light output is concentrated
over a much smaller area. Actually,
the author used no reflector since he
mounted the lamp and its energy stor-
ing capacitor in an old flashlight case
with a focusing lens.

Circuit Used

If the only use for the Strobolyzer
had been as an ignition timing light, the
circuit would have been much simpler
than the one shown in Fig. 2, It would
then merely consist of the 600-volt
power supply; the series resistor, R.;
the energy storing capacitor, Co; and
the strobotron lamp with a lead to con-
nect to the engine’'s No. 1 sparkplug
(and a ground lead to the car frame).

It was desired, however, to use the
instrument for several other purposes.
It must, in addition, serve as an ordi-
nary stroboscope; next, as a strobotac
or calibrated stroboscope; and finally,
as a triggered stroboscope capable of
accepting relatively low-level input
voltages.

The trigger potential was the first
problem and an ignition coil was the
logical choice. The type used for model
aircraft ignition systems was selected
because of its small physical size but
transformers of the type designed for
triggering photoflash units will serve
equally well. Excitation was supplied
by a 2D21 thyratron to discharge a
capacitor through the primary wind-
ing. The d.c. voltage for this portion
of the circuit and earlier stages was
obtained by using a voltage-regulator
tube to maintain a reasonably constant
150-volt potential. Bias voltage for
the 2D21 is obtained by half-wave-
rectifying the filament voltage, using
a 1N34 crystal diode. An 0A4 cold-
cathode thyratron could be used in
place of the 2D21 and would require
no bias voltage. It is several times
more costly than the 2D21, however.

Since it was decided initially that

December, 1959
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R—250.000 ofhm pot

Rr—3.3 megohm, 1 w. res.

Rs, Rie, R1s—100,000 ohm, 1 w. res.
Ry—1.2 megohm, I w. res.

R:. R1—820.000 ohm, 1 w. res.
Re—4700 ohm, 1 w. res.

Rs, Ris—1 megohm, 1 w. res.
Ri—10,000 ohm, 10 w. wirewound res.
Rir—120,000 ohm, 1 w. res.
Ri1s—35,000 ohm, 25 w. wirewound res.
Ru—10,000 ohm, 25 w, wirewound res.
Rie—150,000 ohm, 1 w, res.

Ci, Ci—.1 ufs 250 v, capacitor

Cs, Ci—.005 pf., 250 ». capacitor
Cs—.01 uf., 250 ». capacitor

Ce—.25 uf., 250 ». capacitor

Cr—50 pf., 25 v. elec. capacitor

Ce—8 uf., 600 v. elec. capacitor

Co—1 pf., 600 v, oil-filled capacitor
St—D.p.d.t. toggle switch

St—D.p.s.t. toggle switch

Ss—S.p.s.t. toggle switch

PL+—NE-2 neon bulb

V5

= co

PLy—NE-51 neon bulb

Pr—1 amp fused plug

Pyr—High-voltage conncctor (Millen 37001.
Mating pair, with Js. have single number)

Jr=——Phone tip jack

Ji—High-voltage conncctor
see P3)

CRr—IN34 crystai diode

T:—Model aircraft ignition coil or photoflash
trans. (Thordarson 22R44 can be used. 200
v. capacitor discharge primary to 13 kv.

{Millen 37001,

peak sec.)
Ts—Power trans. 350-0-350 v. @ 70 ma;
5 v.. @ 2 amps; 6.3 v. @ 2.5 amps

(Stancor PM8408 or Allied 62G043 can be
used. Note: if 5.volt winding has no center-
tap, moke "B+’ connections to one side
of winding)

V—12AU7 tube

Ve—2D21 thyratron

Vs—0A2 tube Vi—3Y3 tube

Vi—Strobotron tube (Sylvania SA309, see
text)

Fig. 2. Complete schematic diagram and parts listing for the “Strobolyzer.”

frequency calibation for the Strobo-
lyzer would be provided from an exter-
nal oscillator, all that is required is to
insure the proper waveshape for trig-
gering the thyratron. The only re-
quirements for the trigger voltage are
that it be large enough to fire the tube
(on the order of 6 volts) and have
short duration. “Short duration” is
required because the trigger voltage
must return to zero before the capaci-
tor across the thyratron recharges
sufficiently to cause the thyratron to
fire again. If this is not the case, dou-
ble-triggering or even continuous con-
duction is likely to occur.

The necessary trigger is easily
formed by adding a squaring amplifier
ahead of the thyratron; the rectan-
gular wave thus produced is passed
through a small capacitor into the thy-
ratron grid, The dual-triode squaring
circuit is merely a two-stage amplifier
which saturates very easily. It is not
at all critical. Parts values may vary
by as much as 25% and many of the
common miniature twin-triodes, such
as the 12AX7, 12AT7, or 12AY7, may
be substituted for the 12AUT.

The circuit provides sufficient gain
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to drive the strobotron from a rather
low-level input. The required ampli-
tude varies with the waveform. If the
input is a square wave, less than 0.1
volt will trigger; if it is a 20-¢ps sine
wave, about 0.3 volt is required. This
is adequate to drive the unit from a
vibration-sensitive pickup, such as a
crystal phono cartridge. In searching
for the cause of vibration it is fre-
quently convenient to drive the Stro-
bolyzer from the vibration itself. For
example, if one gear in a train is at
fault, and the train is viewed in the
strobe light, the offending gear will
often be “stopped” while the rest ro-
tate or ‘stop” in several positions.
Automobile wheel-balancing devices
frequently utilize this type of circuitry
wherein the flash is triggered by the
vibration of the axle on which the
wheel is mounted (on the car or off).
A low-pass filter might be required
if vibrations over 100 cps are present
although reducing the squaring-ampli-
fier gain will usually separate out the
harmonics if they are of lower ampli-
tude than the fundamental vibration.

Since many applications do not re-

(Continued on page 114)
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« World’s Largest Radio Telescope

Artist’s concept of world’s largest radio telescope being erected
by Navy at Sugar Grove, West Virginia. The $79-million
facility is scheduled to be completed in 1962. It will enable
scientists to tune in on radio signals emitted by astral bodies
as far as 38 billion light years out in space, 19 times the dis-
tance probed by the 200-inch optical telescope at Mt. Palomar,
Calif. Instrument’s aluminum-mesh reflector will have a 600-
foot diameter, dwarfing the 250-foot dish at Jodrell Bank in
England, the largest radio telescope now in operation.

400-Watt P.A. System

A new 400-watt amplifier, originally developed for the military
by the Bogen-Presto Co., is being demonstrated below by
means of a Los Angeles Sheriff’s office helicopter. Designed for
emergency rescue operations or general disaster work, the
amplifier has an effective range of more than one mile and, by
the use of transistors, weighs 75 per-cent less than equivalent
equipment using vacuum tubes. Special University loud-
speakers are employed in the system.

v

Recent
Developments
in

Electronics

R | Banking by Electronics

The document handler at the left is a part of General
Electric’s new computer ERMA, now in use by Bank of
America in Los Angeles and San Jose., ERMA is the
world’s first completely automatic operational banking
system using magnetic character reading. In operation,
magnetic tape heads read arabic numbers printed
directly on customer’s checks by special magnetic ink.
By the end of 1961 there will be 13 such computer
centers in California handling two million checking
accounts for 460 branches of the bank.

ELECTRONICS WORLD
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A Landiocked Cable-Laying Ship
Simulated undersea cable-laying activities are
shown on two levels of the cable ship “Fantastic” at
Bell Telephone Laboratories’ Chester, N. J. location.
On deck, engineers place a cable repeater model in
the *‘highway,” ready for launching, while below
others work out methods of stowing cable in the
“tank.” The cable-ship mockup will help engineers
develop new shipboard equipment and methods of
handling repeaters and cable systems.

125-Foot Radar Antenna >

One of the largest radar antennas of its kind in the
world (37% feet high and 125 feet wide} is being
installed at Thomasville Aircraft Control and Warn-
ing Station in Alabama. Designed to search out and
identify missiles and aircraft, the radar will become
part of the U. 8. Air Force's Continental Aircraft
Control and Warning System. The installation’s
mammoth reflector antenna was built by Blaw-
Knox Co. for Sperry Gyroscope Co. The Alabama
project is part of contracts totalling $47-million
awarded Sperry for development and production of
high-powered air search radar systems.

December, 1959

A Satellite Tracker

This bank of high-precision equipment lines one
of two windowless trailers which provide Red-
stone Arsenal’s Army Ballistic Missile Agency
with a mobile means of testing the instrumenta-
tion designed to telemeter information from
earth satellites and to “listen in” on the satellites
once they are launched into space. A Minneapo-
lis-Honeywell recorder-reproducer (right) is used
to record 6 channels of information on half-inch
magnetic tape.

4 Vanguard Satellite Magnetometer

Pictured at the left is the unencapsulated electronics
portion of the minified, transistorized Varian mag-
netometer which recently made the trip to outer space
in a Vanguard satellite. The sensing head at the right
encases a coil of wire immersed in hexane. The mag-
netometer, which weighs only 30 ounces without bat-
teries, is used to measure the earth’s magnetic field
above and in the highly ionized upper atmosphere.
Findings are telemetered to ground stations through-
out the world as the satellite continues in its orbit.

&1
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Electronic Organs

By WILLIAM H. MEYER, JR.

attracted by the charm and relaxa-

tion of the various small electronic
organs which are taking their places
in living rooms all over the country.
Many of these instruments are owned
by hi-fi enthusiasts, ham operators,
and TV technicians who are fully cap-
able of maintaining and servicing their
instruments, using test equipment al-
ready on hand. However, the task of
tuning an organ is one that is generally
beyond the experience of most clec-
tronics people and yet it is one that
must be done both periodically and at
any time that an oscillator component
is changed.

PEOPLE by the thousands are being

Types of Organs

Electronic organs fall into three gen-
eral catagories: (1) electro-mechanical,
(2) frequency divider, and (3) separate
oscillator types. Electro-mechanical
organs such as Hammond, Wurlitzer,
and Kimbull use rotating discs or vi-
brating reeds for tone generation. These
normally need no tuning and should
only be adjusted by factory trained
servicemen. Frequency divider organs
use 12 master oscillators, tuned for the
highest octave. All other notes are ob-
tained by frequency dividers which are
synchronized to the master oscillators,
This group is represented by Baldwin,
Lowery, Kinsman, Thomas, and others.
The last group uses a separate oscilla-
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Technique for Tuning

Simple but highly accurate method employs an
oscilloscope to check power-line beat notes.

tor for each note or each key. Repre-
sentative of this group are Allen, Conn,
and Gulbransen. Organs of the last two
categories are completely electronic
and maintaining perfect pitch will re-
quire tuning every six months to a
year, as does a piano.

The professional organ serviceman
has little trouble tuning an organ as
he is equipped with a stroboscopic tun-
ing device or a set of 12 master tuning
forks. Tuning by ear is almost out of
the question, except for the true ex-
pert. But the radio technician is neither
an expert in this field nor does he gen-
crally own the special equipment re-
quired. Even very expensive audio
generators are usually guaranteed to
no better than 2% accuracy. Yet for a
good organ tuning job, an accuracy of
better than 0.19% is necessary since the
frequency change between keys (half
tones) is only 6%.

Simple Tuning Technique

The tuning method to be described
here is capable of an accuracy of 0.02%
when carefully applied. The only equip-
ment required is an ordinary cathode-
ray oscilloscope and a watch or clock
with sweep second hand or, preferably,
a stopwatch. Briefly, the procedure is
as follows: Using the 60-cycle line fre-
quency as a standard, “A" (220 cycles)
is tuned. (Epitors Note: In larger
cilies, such as New York, Chicago, etc.,
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the frequency accuracy of the 60-cycle
power line is normally within = .05
cycle or * .083%. Hence, the accuracy
of the tuning with respect to absolute
pitch will be within this percentage.
The tuning accuracy of one nofe with
respect to another, however, will be
better than this wusing the method
described below.) Then D is beat
against A, G against D, C against G,
ete. until each of the 12 notes in one
octave has heen tuned, beating one
against the other in chain-like fashion.
Theoretically this is fine but, unfor-
tunately, it is not quite this simple
since the tempered scale to which all
kevboard instruments are tuned can-
not be brought to exact pitch by zero-
beating one note against another. The
method just described, if not corrected,
would create an accumulated error of
more than 1% by the time the last note
was tuned. This is far beyond the toler-
ance of a good tuning job,

This difficulty can be completely
overcome by the application of a small
correction 1o each zero-beat before the
next note is tuned. Mathematically it
can be shown that if each note is raised
in frequency 0.113% above the zero-
beat value, the exact tempered scale
pitch will be obtained. This is accom-
plished by counting and timing the
beat-frequency while tuning the oscil-
lator slightly higher than the zero-beat
value.

ELECTRONICS WORLD
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The detailed procedures which fol-
low may at first seem difficult, but
after trying them once, it will be found
that they are simple and interesting.

1. Adjust Scope Sweep: With the
scope sync turned off, adjust the sweep
for a one-cycle pattern of a 60-cycle
signal. A 60-cycle input can be easily
obtained by touching the vertical input
terminal with the finger. After a
steady pattern is obtained, set the sync
selector to “Line” and advance the
sync gain so as to lock the sync to the

Fig. 1. Patterns for (A) A-220, (B) A-110.

CHl
g—rfmb\-r ' =
I3 clf
3 ) i g
~ e

CH2

<y J

T\Cl

Rr—13,000 ohm, 1 ». res.

Cr, Co—.047 uf., 200 ». capacitor

Cs—.05 pf., 200 v, capacitor

Cy—.02 pf., 200 v. capacitor

CHi, CHy—4.5 hy., 50 ma. filter choke
(Thordarson 26C42 or equiv.)

070 ORGAN O
\SPKR VOICE COLI
(o]
»
3
OVE.TCAL INPUT

Fig. 2. Low-pass filter; cut-off at 275 cps.

line frequency. Advance this control no
farther than necessary.

2. Connect Scope to Organ Output:
The vertical input of the scope should
be connected to the organ output,
Probably the simplest way to make
the connection is at the speaker voice
coil. Allow both the organ and the
scope to warm up for at least 30 min-
utes to avoid any drift during the
tuning operation.

3. Locate A-220 cps Key: Before an
organ can be played, at least one stop
tablet must be depressed. Stops are
often marked in footage-16-foot, 8-
foot, and 4-foot being the most com-
mon. The footage is an indication of
the pitch, or octave, in which the entire
manual (keyboard) is voiced. Doubling
the footage will halve the frequency.
If there is no footage marking on the
stop, it may then be assumed to be
8-foot.

Referring to Fig. 3, the location of
A-220 is indicated on the manuals of a
typical spinet organ, which is the type
usually found in the home. Depress the
A-220 key and lock it in this position
by inserting a sharp-pointed pencil or
similar object between the key and the
felt pad at the rear of the keyboard.

December, 1959

a-220
6FT.
|
A
A
clole|r|e|t]B 1
—— Lo s
A-220 A-220
8FT. 6FT.

Fig. 3. Frequency location on typical spinet organ manuals. The stop tablets
that must be depressed in order to produce the tone A-220 are indicated above.

Push in only one stop for the manual
being used-—preferably one marked
“Flute” so as to obtain a waveshape
close to that of a sine wave, Now ob-
serve this pattern on the scope, adjust-
ing gain controls to a convenient level,
but not disturbing the sweep which
was previously locked in at 60 cycles.
Keep the horizontal gain low enough
so that the entire pattern is visible,
If A-220 is exactly in tune the pattern
will be stationary. If the pattern is
drifting, which it most likely will be,
adjust the A oscillator until the drift
disappears. This operation tunes A to
exactly 220 cycles. As will be explained,
the pattern displayed can positively
identify A-220 and will guard against

the possibility of tuning an octave
higher or lower. The method given
here applies only to the frequencies
stated.

4. Checking the Pattern: Fig. 1A
shows the pattern obtained from a 220-
cycle pitch and a 60-cycle sweep rate,
Notice that there are three overlap-
ping sine waves which can be readily
seen by counting the ends of the traces
on either the right- or left-hand side
of the pattern. Also observe that there
are eleven peaks, counting across the
top or bottom of the pattern. Thus the
frequency ratio displayed is 11 to 3. If
this ratio is multiplied by the sweep
rate (11/3 x 60 = 220), the frequency of
the key can be found. If A-110 were

Fig. 4, Tuning chart employed by author for checking patterns.
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Improving the
Mullard 520
Hi-Fi
Amplifier

the stereo disc many home sound

systems are due to expand. For the
real audio enthusiast, this means the
construction of more equipment to add
to his present monophonic system and
so the search is on for the latest and
best in circuits and performance.

In the power-amplitier department,
the search could well end right here:
the following is a description of an
‘Americanized” version of the British
Mullard 520 circuit which originally
appeared in an article in Wireless
World,' was reprinted by Mullard in a
booklet,” and was the subject of an
article “High Fidelity Performance
with Mullard’s 520 Circuit"* in this
magazine. In the version to be de-
scribed, improvement has been eftected
in the performance while some econ-

b6

WITH the widespread acceptance of

Over-all (above) and under-chassis (left) views of the 35.watt basic power amplifier.

By EDWARD A. LAURENT

Construction details on a conservatively designed

power amplifier that delivers 35 watts at 0.3% IM.

omies have been made in the over-all
cost-—a combination to which no one
can object.

Original Circuit

Briefly, the original circuit employs
the Mullard EF86 audio pentode as a
voltage amplifier which is direct-
coupled (for minimum phase shift)
into a 12AX7/ECCS83 dual-triode used
in the well-known cathode-coupled
phase inverter. The output tuhes are
the high-power, sensitive Mullard
EL34's, already recognized as an ex-
cellent audio power type. The power

supply incorporates the 5AR4/GZ34
rectifier one of the huskiest types
available.

Since the subject is a British am-
plifier, a few salient facts about the
famous “British watt” wversus the
“American watt” are in order. A watt
by any other name is still a watt, in
other words, there is no actual differ-
ence between them. By way of ex-
planation, the Mullard 520 will serve
as an example. The original amplifier
is rated at 20 watts, but measurement
of maximum undistorted output will
show that there is actually more than
20 watts of mid-band power available.
The reason for this “extra power” is
quite simple; the unit uses an output
transformer rated at 20 watts and
the power handling capabilities of an
output transformer at the extremes
of the audio band become a limiting
factor in rating an amplifier. If the
designer, or manufacturer, of an am-
plifier wishes to be honest about the
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ratings. he will quote power output
as it is available from one extreme
of the full range of audio frequencies
to the other. This range, in full-
fledged high-fidelity equipment, is gen-
erally recognized to be from 20 to
20,000 cps. In amplifiers that utilize
output transformers of more limited
performance, power rating is some-
times selected at the frequency of
maximum power.

The fact of the matter is that, inher-
ent in the design of output transform-
ers, there exists no direct relationship
between the amount of mid-band power
a transformer can handle and the limit
of power it can handle at the extremes.
The power handling capability is deter-
mined by a number of factors: the type
and amount of core material, the wind-
ing inductance, the winding technique,
etc. The modified amplifier circuit
covered by this article employs an out-
put transformer of excellent design,
rated at 30 watts. Because of the con-
servative American rating, the trans-
former can handle more than 30 watts
even at the extremes of the audio band.
The amplifier can thus be rated at 30
or more watts when using this trans-
former. The conciusion to be reached
is that many British amplifier manu-
facturers use the conservative 20-cps
figure for power rating; actually there
is no mysterious difference in actual
audio power between British and
American ratings.

The "Improved” Circuit
In typical British fashion, the origi
ELECTRONICS WORLD
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nal amplifier was ratnd corservatively
in the power denartment: however. on
examin‘ng performance and in light
of modern American standards, it was
felt that some improvement could be
made in the stability and distortion
characteristics of the unit. The am-
plifier was first built according to the
original circuit, but with good quality
domestic components of the readily
available variety. As stated previously.
the most important item, as with any
power amplifier—is the output trans-
former. The output transformer is not
the place to effect economies as it is
impossible to build an amplifier with
top-notch  performance around a
skimpy transformer. For this “im-
proved” circuit. the Dynaco A-420 out-
put transformer was selected. Its speci-
fications indicate, and its performance
proves, that it was just what the doc-
tor ordered.

A power transformer that would
supply the approximately correct volt-
ages was used, even though somewhat
higher voltages than originally called
for will produce higher output and
lower distortion while remaining with-
in the tube ratings. As far as the other
components are concerned, the type of
resistors and capacitors available at
parts jobbers were used. All resistors,
except Rm, Ru, er_», Ru, were *+ 1077
types. The four exceptions werc of
*+ 5% tolerance. An article' on this
amplifier indicated the use of all pre-
mium-type components for construc-
tion but, as the editors noted, the cost
of such an amplifier was rather high.
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Fig. 2. (A) Power and frequency response, (B) IM distortion of the revised circuit.

Fig. 3. Square-wave performance of the revised circuit at three test frequencies.

This version uses only components ol
ratings indicated for good design. The
only item ‘“beefed up” at all was the
plate resistor of the pentode voltage
amplifier since here a unit of higher
rating than necessary will help mini-
mize noise. Ordinary molded paper
capacitors were used with the excep-
tion, of course, of the electrolytics and
the very small values which are micas.

December, 1959

Fig. 1 is the schematic diagram of
the amplifier as modified. For the
original circuit, the reader is referred
to page 67 of the April 1956 issue of
this magazine or to the other refer-
ences mentioned previously. Several
differences will be noted between the
two circuits. First of all, the original
versinon was found to be rather margi-
nal as to stability; capacitive loads
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Fig. 1. Schemat'c of the revised cir-

v cuit with all improvements included.

7,

capacitor

Cs—12 puf. mica capacitor

Cs. Cr—.5 f., 400 v. molded paper capacitor

Cy—100 pf., 50 v. elec. capacitor

Ci—33 pnf. mica capacitor

Cig—02 ptf.» 400 v. molded paper capacitor

J—RC A-type phono input jack

CHr—38.5 hy., 200 ma. filter choke (Stancor C1721
or equiv.)

Fy—2 amp fuse

T—Audio output trans. 6600 ohms c.i. to 8, 16
ohm sec,, 30 watts (Dynaco A-420)

Ts—Power trans. 400.0-400 v. @ 250 ma.; S v. @
4 amps; 6.3 v. ct, @ 5 amps (Stencor PC8413
or equiv,)

Vi—6267JEF86 tube

Ve—6CG7 tube

Vs, Vi—6CA7JEL34 tube

Vi—3U4 tube (see text)

were applied with and without a re-
sistive load. In both cases the ampli-
fier would oscillate with small amounts
of capacitance applied. Observation of
the square-wave behaviour on an oscil-
loscope showed overshoot and ringing
to an undesirable degree.

Theory indicates, and practice
proved, that a lower mu triode would
allow a greater degree of stability. The
lower mu triode has a lower input
capacitance and thus allows better
high-frequency operation of the pre-
ceding pentode. The output impedance
of the tube itself. the triodes, and its
associated components is also lower
allowing improved high-frequency per-
formance. An amplifier's high audio-
frequency and ultrasonic capabilitics
are a major factor in the degree of sta-
bility and distortion of that amplifier
and particularly when, as in this case,
it is involved in a feedback loop.

After first attempting to adjust com-
ponent values for improved siability, a
lower mu triode, type 6CG/i, was sub-
stituted. For those unfamiliar with
this type, it is just like a 6SN7 only in
a miniature 9-pin bottle. After adjust-
ing resistor values to accommodate
this type, adjustment of feedback and
compensating capacitors made it evi-
dent that a greater degree of stability
was available.

The next basic change was the elimi-
nation of the separate cathode re-

{Contiaued on page 128)
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RESUSCITATION

For Electric ShOCK / A Proven Tool for Saving Lives

Thousands of lives have been saved by some of the

techniques described and illustrated in this article.
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EDITOR's NOoTE: We have run several articles recently on

subject of electrica! shock. Very little was said, however, al
what to do for the shocked victim. The following material,

cerpted from the “Resuscitation Manual,” prepared by the Edi
Electric Institute, presents some of this information.

causes, the advantages of manual artificial respirai

are unchallenged. Records over the vears show t
thousands of lives have been saved by those who knew
to apply it to persons who have stopped breathing heca
of electric shock. Every year many additional lives
saved by properly trained rescuers. Many thousands
individuals, and society as a whole, owe a debt of etern
gratitude to the hundreds of public-spirited organizatior
and private companies who have sponsored and promot:
artificial respiration training and practice—a proven to
for saving lives.

Conversely, many lives have been lost needlessly becau:
those available did not know how to apply artificial respiri
tion in an emergency.

Effects of Electric Shock

The effect of electric shock on a human being is rather
unpredictable and may manifest itself in a number of ways:

a. Asphyxia: Electric shock may cause a cessation of
respiration (asphyxia). Current passing through the body
may temporarily paralyze (or destroy) either the nerves
or the area of the brain which controls respiration.

b. Burns—Contact and Flash: Contact burns are a
common result of electric current passing through the
body. The burns are generally found at the points where
the current entered and left the body, and vary in severity,
the same as thermal burns. The seriousness of these burns
may not be immediately evident because their appearance
may not indicate the depth to which they have penetrated.

In some accidents there is a flash or electric are, the rays
and heat from1 which may damage the eyes or result in
thermal burns to exposed parts of the body.

c. Fibrillation: Electric shock may disturb the natural
rhythm of the heart beat, When this happens, the muscles
of the heart are thrown into a twitching or trembling state
and the action of the individual muscle fibers are no longer
coordinated. The pulse disappears and circulation ceases.
This condition is known as “ventricular fibrillation” and
is serious.

d. Muscle Spasm: A series of erratic movements of a
limb or limbs may occur due to alternating contractions
and relaxations of the muscles. This muscle-spasm action
on the muscles of respiration may be a factor in the
stoppage of breathing.

IN cases where breathing has been suspended by accide

Rescue

Because a person may receive electrical shock in many
different locations-—on the ground, in huildings, on poles,
or on steel structures—it is neither possible nor desirable
to lay down definite methods of rescue. However, there
are certain facts which should be remembered.

1. Freeing Victim: Because of the muscle spasm at the
time of shock, most victims are thrown clear of contact.
However, in some instances (usually low voltage) the

ELECTRONICS WORLD
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victim is still touching live equipment. In ecither situation,
the rescuer must be extremely careful not to get himself
in contact with the live equipment nor to touch the victim
while he is still in contact. He should “free” the victim as
soon as possible so that artificial respiration can be applied
without hazard. This may involve opening switches or
cutting wires so that equipment within reach is de-ener-
gized, or using rubber gloves or other approved insulation
to move the victim out of danger.

2. Applying Artificial Respiration: To be successful,
artificial respiration must be applied within the shortest
posxible time to a victim who is not breathing. The graph
(Fig. 1) shows the possibility of successful revival for each
minute of delay.

Normally, the type of resuscitation in which the victim is
placed on the ground or floor is the hest hecause the victim
can he given additional treatment (stoppage of bleeding.
wrapping in blanket to keep warm, etc.) and the “rescuer”
can be casily relieved without an interruption of the breath-
ing rhythm or cycle.

In choosing the type of resuscitaiion to be used, the
rescuer must consider the obvious injuries suffered by the
victim. Broken ribs, for example, might make inadvisable
the use of certain types of resuscitation; burns on the arms
or on the face might exclude other types. However, no
time should be lost in searching for injuries; artificial
respiration should be started at once.

There must be no delay to loosen clothing, warm the
victim, or move him to a more comfortable position. How-
cver, an immediate check of the victim’s mouth should be
made by a quick pass of the fingers through the mouth to
pull the tongue forward and remove false teeth, tobacco,
chewing gum, etc. After resuscitation is started, the vic-
tim’s belt, collar, and other clothing may be loosened.
providing this doesn’t interfere with the resuscitation
process. Artificial respiration should be applied with a
smooth and steady rhythm, as a person normally breathes
this way. However, split-second timing is not necessary.

After Resuscitation s Started

a. As soon as artificial respiration has been started and
while it is being continued, an assistant (if available)
should loosen any tight clothing about the victim’s neck.
chest, or waist. Liquids are not to be given by mouth until
the victim is fully conscious.

b. Resuscitation should be carried on at the nearest
possible location to where the victim was injured. He
should not he moved from this location until he is breath-
ing normally, and then only upon his own volition and
while lying down. Should it be necessary, because of ex-
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treme weather conditions, to move the victim bhefore he is
breathing normally, resuscitation should be carried on
while he is being moved.

¢. A brief return of normal breathing does not neces-
sarily indicate that resuscitation should be discontinued.
Not infrequently the victim, after temporary recovery.
stops breathing again. He must be watched and if normal
breathing stops, artificial respiration must be resumed at
once.

d. Artificial respiration must be continued (four hours
or longer, if necessary} until natural breathing is restored
or rigor mortis (as determined by a doctor) sets in,

e. To avoid strain on the victim's heart when he re-
vives, he should be kept lying down and not be allowed to
sit up or stand. If he revives before the doctor arrives. he
should be given a stimulant, such as inhalation of ammonia,
or a hot drink such as coffee or tea. The victim should be
kept warm. However, when heating devices are applied
to an unconscious person, great care must be taken to pre-
vent possible burns. The heating devices should be tested
on one's own body before use and if too hot, should be
wrapped in a towel or other suitable insulation or allowed
to cool to the proper temperature.

Although there arc many methods that have been em-
ployed for resuscitation, only two are described here. These
arce the mouth-to-mouth and back pressure-arm lift meth-
ods. Both techniques are highly effective and usually con-
venient to apply.

Mouth-to-Mouth Method

a. The victim should be laid on his back with his head
placed as far back as possible so that his neck is extended.
If there is a slope, placing the victim’'s body with the head
slightly downhill is advisable.

b. The operator uses onc hand to elevate the victim's
jaw so that it juts out by inserting a thumb hetween the
vietim's teeth, grasping the lower jaw at midline and lift-
ing it forcefully upward so that the lower teeth are higher
than the upper teeth. He then closes the victim’s nose
with his other hand (Fig. 2). When it is difficult to insert
the thumb into a victim's mouth, or when the thumb al-
most fills the mouth (such as on a child), the operator lifts
the jaw forcefully upward with both hands, places his
fingers on both sides of the jaw (near the ear lobes), and
closes the victim’s nose by pinching the nostrils between
the thumbs (Fig. 3).

c. After taking a deep breath, the operator places his
mouth completely over the victim's mouth with airtight
contact. The victim’s mouth should not be held open too

(Continued on page 134)
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Legalize
Ham Phone
Patches

A telephone company president,
suggests here a sound plan for

By C. D. EHINGER, xsivy /

OUR AUTHOR {s a Registered Profes-
sional Engineer. He {5 president of the
Citizens Telephone Company, Nappanee
Telephone Company, and Argos Tele-
phone Company, all in Indiana, At pres-
ent he iz also serving as president of the
Indiana Telephone Association.

phone industry, my blood pressure

must rise at least 40 points when-
ever I bump into this “phone patch”
proposition. As a comparatively new
member of the ham fraternity, exactly
the same reaction sets in when I lock
horns with the problem from the other
side of the fence.

Probably the greatest irritation to
me concerning this whole question is
the attitude taken by both sides. The
telephone industry has somewhat ar-
bitrarily decided to completely ignore
the situation and the ham fraternity
seems to have decided to seize the bull
by the horns and continues to make
phone patches on a more-or-less “gray
market"” basis.

The most discouraging thing about
this “phone-patch dilemma” is that
there seems to be one very logical solu-
tion which will clarify the matter for
the telephone industry, hams, and
every-and-anyone else concerned—but
no one seems willing to take the first
step.

70

AS A working member of the tele-

Let’

Before setting forth my proposal
for a way out of the mess, let me at-
tempt to state a few of the issues from
both sides. As is usually the case, I
probably fail to grasp a good many of
the primary problems which present
themselves but, in any event, it appears
to me that someone should start the
ball rolling and stick out his neck. To
state the issue from the standpoint of
one who has been in the engineering
profession, specifically telephone en-
gineering, and management of tele-
phone companies for a period exceeding
twenty years, can be done in one short
sentence. Any foreign attachment to

www americanradiohistorv com

who is also a radio amateur,
making phone patches legal.

a telephone line ig illegal. Pick up any
telephone directory. I believe you will
find in the general instructions, at the
front of the directory, a paragraph spe-
cifically prohibiting the attachment of
any device to the lines of the telephone
company. In reality, this prohibition
means not only a direct electrical "“tap”
but any means by which communica-
tion on the line can be monitored.

The Phone Company's Position

At first glance, such a stand by the
telephone companies may seem rather
high-handed. But, consider the matter
from the standpoint of the telephone
company. It has been given a certain
area to serve and has been further
granted a monopoly on the telephone
service in that area. In exchange for
this monopoly, the telephone company
has surrendered a number of functions
which are ordinarily considered “rights”
by any other industry. The industry,
as a whole, is probably regulated by
more governmental agencies than any
other business in the United States. No
type of service can be offered, or
abandoned, or charged to the customer,
without some type of approval by the
State Service Commission and, in a
great number of cases, by the Federal
Communications Commission. Add to
this the fact that the telephone is the
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instrument by which a person may
summon the doctor, the fireman, or
other aid in case of an emergency, and
I believe that it is easy to recognize
that the telephone line is not just an
easy means for Mrs. Perkins to gah
with her daughter but is, rather, a
vital part of our emergency system as
well as our means of conducting husi-
ness throughout the country.

It adds up to one thing—the tele-
phone companies are charged with the
resnnsibility of maintaining their
eqrinment and lines in such a manner
as to provide the utmost service to the
greatest number of people. To accom-
plish this objective, it is necessary that
no “foreign attachments’ be allowed on
the lines and this viewpoint is shared
and upheld by both State and Federal
law.

The Amateur's Side

Now, let us consider the matter from
the viewpoint of the amateur radio
operator. As an aside, and considerahly
off the subject, I am one of those fel-
lows who deliherately stayed away
from ham radio for a good number of
years. It appeared that it would be just
too much of a “busman’s holiday” after
participating in communications on a
full-time basis. However, I felt, several
years ago, that I might be missing
something and decided to have a go at
the next session of the FCC examina-
tions for a General license. I surprised
myself no end by passing the thing
my experience with c.w. was strictly
limited to World War II and I was a
“lid” if there ever was one— but I did
manage to pass and get my ticket.

Since my operating had been confined
to army experience, which involved
pre-assitned channels with absolutely
no QRM except from the Japanese, I
imagine that it is not necessary for
me to describe to you my amazement
at the bedlam which exists on the ham
hands. For the first few weeks, I did
not believe that it was possihle to be-
come accustomed to the QRM and
other interference which exists, but as
they say, “you can get used to hanging,
if you hang long enough.” 1 still get a
bang out of some of these fellows on
the various bands who seem to feel
that single-sideband is a brand new
development-—most of them seem to be
amazed when I tell them that the tele-
phone industry has been using single-
sideband, suppressed-carrier for over
thirty years. The same commentary
would apply to those who “look down
their noses” at those of us who are still
plodding along in engineering and de-
sign in the audio field. Such design can
often be much more difficult than work
in the rf. field and, in addition, the
telephone industry has long been en-
gaged in point-to-point communication
by means of 6000 megacycle carrier
and is shortly adding the 11.000 mec.
band on a commercial basis.

The foregoing comments are far
afield from the original subject, yet
may serve to acquaint some in the
amateur field who are not aware that
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all communications are considered and
are definitely a part of the telephone
industry. Most certainly, it has heen an
extremely embarrassing thing to me to
be engaged in a QSO with some other
amateur and to be asked if I can “patch
him in” to some telephone in this com-
munity. My alibi, to date, has been that
I do not have a phone patch, which is
most certainly the truth as I will not
have one until such a time as the patch
has become recognized and legalized.
Most amateurs will argue that they
are not causing the telephone company
to lose toll business. On the whole, 1
am quite inclined to agree with this
general statement. As all of you have
done, I have often monitored the bands
and followed the course of patching
being completed, or the attempt to
complete patches. With the general un-
reliability of such communication, it
would certainly be my guess that such
patches, or attempts at patches, actu-
ally increase toll business for the tele-
phone company. My contention is that
the telephone company's toll business
is increased by two factors. The first
factor is the case where an actual toll
call is involved in the completion of
the phone patch. The second factor is

that, in many cases, either the called
or calling party will immediately place
a toll call, by telephone, to comnlete
the original attempt, or to finish the
conversation under the blanket of pri-
vacy, or secrecy, which they will have
by use of land lines.

A Proposed Solution

I have a proposal which may or may
not have merit. In boiling down the
entire matter, the fly in the ointment
is that, quoting again, “any foreign
attachment to a telephone line is il-
legal.” My solution is simply this: Let
us take steps to remove the phone
patch from the “foreign attachment”
category. Actually, in telephone lan-
guage, just what is a foreign attach-
ment ? Wading through all of the miles
of legal phraseology usually involved,
the definition of “foreign attachment”
is “any item not covered or filed in the
tariff of the telephone company.” 1 do
not believe that it is all far-fetched to
suggest that the ARRL could meet
with the USITA, representing the Inde-
pendent segment of the telephone in-
dustry, and the Bell System, represent-
ing the Bell components of A.T. & T.
I suggest that at such meetings, it
should not be too difficult to work out
suggested tariff filings which all tele-
phone companies could use to cover the
situation.

After all, telephone companies now
have tariff filings to allow for the use
of telephone lines for such purposes as
broadcast, teletypewriters, news wire
services, ete. In all such cases. the line
is turned over to the subscriber at a
certain point for the attachment of
additional facilities, usually the proper-
ty of the subscriber, for further trans-
missions. It is true that two additional
circumstances usually accompany such
a situation. The lines in question are
always “private lines” and the point of
termination is invariably a fixed, defi-
nite point. By use of a “private line”
any malfunction of the subscriber’s
equipment does not jeopardize the tele-
phone service of any other person, or
persons, and by use of a fixed terminat-
ing point, the subscriber cannot inter-
rupt any service at the distant end,
except his own. In addition, there are
certain other restrictions on the use of
“leased lines.” These restrictions per-
tain to maximum sending levels, types
of transmission, etc.

Even though such a situation is not
exactly parallel to a “phone patch,” I
am suggesting that it is possible for a

4t

Fig. 3. A simplified
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teiephone company to recognize the
phone patch as a valid instrument and
to offer such service to any qualified
amateur fulfilling certain minimum re-
quirements. I propose that these mini-
mum requirements should be as fol-
lows:

1. That the service be offered only to
a person holding a valid operating and
station license and that all operations
be subject to the restrictions of the
license.

2. That the telephone line used by
the amateur be a “private line.”

3. That either the main line or ex-
tension telephone he a part of the
equipment installed on the radio oper-
ating desk.

4, That the equipment to be used by
the amateur, for the means of the
“‘phone patch,” be subject to inspection
and approval by the telephone com-
pany.

5. That the “patch” equipment have
a means of monitoring the volume level
of transmission toward the telephone
central office.

6. That the amateur pay a nominal,
monthly fee for the service that would
be provided.

There are probably many who will
feel that these qualifications are too
stringent. However, as 1 have at-
tempted to point out, a telephone line

RECEWER

side of the line. The necessity for these
capacitors can be seen from Fig. 2
which is a schematic of the line-termi-
nating equipment which is somewhat
generally used throughout the tele-
phone industry. Although this particu-
lar set of line equipment is for a dial
office, the same general principle ap-
plies whether the central office be a
common battery or a magneto manual
office. Fig. 3 shows a simplified sche-
matic of a telephone instrument. With
the telephone handset in the “on hook”
position, only the telephone ringer
terminates the line,

When the telephone handset is in the
*off hook” position, a d.c. shunt through
the dial pulsing springs, a part of the
induction coil, the transmitter, and the
hook-switch contacts, is placed across
the line. Relay L (at the telephone cen-
tral office, Fig. 2) is capable of operat-
ing with a d.c. shunt (d.c. resistance of
telephone instrument plus d.c. resist-
ance of telephone line) of approximate-
ly 1000 ohms maximum. Relay L
operates, placing ground on the CN
lead, to busy-out the line, and prepares
a circuit, through contacts 4 and 5, for
the CO relay. When the line finder
seizes the line, ground is placed on the
C lead, completing the circuit to the
CO relay. Relay CO operates (contacts
1 and 2 are “x” contacts which operate
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(A) Distribution of signal from telephone line into hybrid coil.

(B) Distribution of the signal from the receiver into the hybrid coil.

is not something to be used as a play-
thing or a toy. It can be too vital and
too urgently needed to allow some ir-
responsible person to throw a “hay-
wire” rig on the line and perhaps
jeopardize the lines and/or safety of
others. Of course, that is also the rea-
son why I feel that patches should be
made only on the amateur’s own “pri-
vate line” into his home, If, by some
chance, he does manage to foul it up,
then, at least, he is only jeopardizing
his own telephone service and not that
of others.

Circuit Information

As shown in Fig. 1, the point of de-
livery of the terminals for the phone
patch would be immediately adjacent
to or from the same terminal block
used for the extension phone. In addi-
tion, the patch would be fed through
2-pf. capacitors placed in series in each
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prior to the other contacts of the relay)
opening the circuit to the L relay, re-
moving ground from the “plus” side of
the line, and locking up the relay
through contacts 1 and 2. The line is
then prepared and ready for pulsing, in
the case of a dial office, or for answer-
ing by an operator in the case of a
manual office, Again, a manual office
has a slightly different arrangement
than that shown in Fig. 2, however the
basic principles are the same as those
described above.

Fig. 4 is a simplified diagram of a
hybrid coil which is often used in tele-
phone work to transpose from a *2-
wire” system to a ‘“4-wire” system,
Since amateur radio is basically a 4-
wire or 2-channel system, it is neces-
sary that some means be used to trans-
pose from the existing 2-wire tclephone
line to a 4-wire system. As shown by
the heavy arrows, the hybrid coil allows

2eannn/ americanradiohistorvy com

incoming transmission to be diverted
to the transmitting section of the
phone patch while the light arrows
indicate that transmission from the
radio receiver is diverted only into the
telephone line and not back in the di-
rection of the transmitter. For opti-
mum results, it is vital that the bal-
ancing network impedance be identical
to the impedance of the telephone line.
For the purpose of a phone patch, this
network can be composed of a 1-uf.
capacitor in series with a 1000-ohm
variable resistor. The resistor can then
be varied for the best balance. Fig. 5
shows the equivalent circuit of the net-~
work which actually takes the form of
a Wheatstone bridge.

In a short article, such as this, it is
not possible to enumerate all of the
pros and cons of the phone patch nor do
anything other than touch very lightly
upon the actual equipment used. As an
example, I have not mentioned the fact
that a working system of phone-patch-
equipped amateurs represents a sub-
stantial ‘‘back-up” reserve to our com-
munication network. This could be of
vital importance in cases of localized
disaster or national emergency and
should interest Civil Defense and
Armed Forces planners.

I wish to make it amply clear that all
views expressed are strictly my own
and do not necessarily represent those
of any company, industry, or organiza-
tion. I hope that many of you fee] as 1
do concerning the necessity and desir-
ability of removing the phone patch
from the *illegal” category. If enough
of you concur in this thinking, it is
certainly not beyond the realm of pos-
sibility to stir up some action by the
ARRL, USITA, and A.T. & T. In the
meantime, I hope to be seeing you on
the bands, but I won’t have a phone

patch. 30~

Fig. 5. Equivalent Wheatstone bridge
circuit of the hybrid coil employed.
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GET~« D0~ MAKE~+

PROFIT PROFESSIONALLY ON EVERY CALL WITH

LOW-COST PROFESSIONAL
Model 550 DYNA-QUIK

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

Every service-technician now can easily check
tubes the B&K professional way! Only with a genuine
dynamic mutual conductance tube tester can you make
a complete and accurate test under the actual
dynamic operating conditions of the TV set. The
compact new “550” is not just an emission checker.
It completely checks more tubes faster—with
laboratory accuracy. And the cost is so amazingly
low, it pays its way over and over again! Take a tip
from thousands of professional servicemen—use

B&K Dyna-Quik. There is nothing like it.
Model 550

4

3, LK
s 95 i} g L
NET ”9 o= \(LBosy Get More for Your Money
Jiat Fi 2 --IN SPEED, ACCURACY, AND VALUE

MODEL 550 DYNA-QUIK TUBE TESTER 5
Tests Each Section of Duai-Section Tubes Separately Y e } e Save Customers
Greatnew value in professional quick-check at small cost. ._.h‘—‘ I“;H J —SAVE CALL-BACKS, SAVE COST
Provides more tube sockets to test more tubes faster. = o

Accurately checks most of the TV and radio tubes usvally

encountered in everyday service work. Tests each sec- ‘,:«l 5 S, .S’E// MOIe r[jbe_f

tion of dual-section tubes separately. Measures trve o A

dynamic mutual conductance. Checks tubes for &5{3& ~MAKE MORE MONEY PER CALL
shorts, grid emission, gas content, and leakage. Com- 'r-2

pletely tests each tube in seconds, checks average v {n iy ¥

set in a few minutes, in home or shop. One switch tests
everything. Fast, convenient reference listings on socket
panel. Patented circuit provides aviomatic fine voltage
compensation. 7-pin and 9-pin straighteners on panel
Handsome, luggage-type carrying case. Net, $11923

MODEL 650 DELUXE DYNA-QUIK
Today's Fmest Portable Tube and Transistor Tester

Accurately checks over 99% of the tubes most widely
vsed in television receivers, plus popular home and port-
able radio tubes. Tests over 600 tube types. Lists over
125 most oopular tube types, with setlings, on socket
panels for maximum opetafing speed. Complete listing
in fost, index-type selector. Measures trve dynamic
mutual conductance. Tests each section of multiple 4
tubes sepcrately for GM, Shorts, Grid Emissien, Gas Model 650
Content and Life. Includes 16 spare sockets and ample
filament vcltages for future new tube types. Transistor
Section checks transistors, diodes, and selenium recti-
fiers. Luggage-type carrying cose, Net, $169923

BaK MANUFACTURING C€O.
1801 W. BELLE PLAINE AVE + CHICAGO 13, ILL.

See Your Distributor or Send Now for Bulletin ST24-N Canado: Atas Rodio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Expcriers, 277 Broadway, New York 7, U.S.A.
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EVERYTHING A CLOCK-RADIO CAN OFFER
.« . AND PORTABLE TOO!

* Completely portable, all-transistor circuit

¢ Runs up to 500 hours on standard batteries
* Deluxe features at half the cost

¢ Easy to assemble

""YOUR CUE' TRANSISTOR CLOCK

RADIO KIT (TCR-1)

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

Packing every modern clock-radio feature into a compact,
beautifully styled turquoise and ivory plastic cabinct, “Your
Cue” tulls you to sleep. wakes vou up, gives you the correet time
and provides top quality radio entertainment in and out-of-
doors. It can also be used with the Fleathkit Transistor Intercom
system, opposite page, to provide music or a “sclective alarm”
system for one or more rooms covered by the intercom system.

An “Alarm-set’”” hand, hour hand. minute hand and sweep
second hand grace the casv-to-read clock dial. All controls are
conveniently located and simple to operate. The “lull-to-slcep
control sets the radio for up 1o an howr’s plaving time, auto-
matically shutting off the receiver when you are deep in slum-
ber. Other conurols set *“Your Cue’” 1o wake you to soft music,
or conventional “buzzer” alarm. A special ecarphone jack is
provided for private listening or connection 10 your intercom
or music system. At all times crystal-clear portable radio ¢nter-
tainment is yours at the flick of a switch

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

HEATH COMPANY /Benton Harbor, Mich. I

HEATHKIT TCR-1

$4595

Six easily obtainable penlight-size mercury batteries power
the radio receiver up 10 500 hours, while the clock operates up
10 5 months from a single battery of the samne type. Ordinary
penlight cells may also be used with reduced battery life.

The handsome two-tone cabinet, measuring only 3% ” H. x 87
W.x 7% " D. fits ncatly into the optional carrying case for beach
use, boating, sporting events, hunting, hiking, or camping.

Wherever you are. vou’ll tind “Your Cue” your constant
companion. Shpg. Wt. 5 Ibs.

LEATHER CARRYING CASE

b HEATHKIT

z . NO. 833

- _'34‘95

EE Shpg. wi.2lbs. ¥

a subsidiary of Daystrom, Inc.
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New Transistor Intercom Kit

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

« Battery Power Permits Placement Anywhere

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

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

A flexible, versatile transistor intercom. has been developed by Heath engineers
to enable vou to sct up your own communications system at an unbelicvably
fow price.

Consisting of a master unit (XI-1} and up to five remote stations (XIR-1)
¢the systemn is designed for any remote unit to call the waster, for any remote
station to call any other remote station, or for the master unit to call any single
remote unit or any combination of remote units. Complete privacy is assured,
since a call 1o a remote station cannot be interrupted or listened to while the
reinote unit is in operation unless switched in by the naster unit. Used with
clock-radio. oppositc page. it can serve as a music or “selective alarm™ systein. $ 2 95

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

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

HEATHKIT XI-1 (Master)

' " HEATHKIT XIR-1

household current. Converts 110 V. AC to well filtered 12-volt DC output, (Remote)
¢liminating the need for batieries. Power supply is small, compact and fits in $ 95
space norinally occupied by batterics. 6
HEATHKIT XP-1.. ... ettt iarsscssonrssnrassasevetossnviasossovesrcssses $9.95

Shpg., Wt. 4 lbs.

-.---._-..-;.-.-.-..--u--o--..o-o.;;;;;tovovcoooooooooooo-..o-o-...o...-ou-oc--o.--o‘-o-
HEATHKIT SP-2A (stereo)

NEW 'MPROVED DES'GN Ne“v Shpg. Wt. 15 Ibs.

STEREO-MONO PREAMP KIT (SP-2A, SP-1A) $5695
Get the SP-2A Stereo Preamp kit now, or the SP-1A monophonic version which

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

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

Six inputs (12 in the sterco version) accommodate tape. magnctic phone and
microphone, plus three separate high level inputs. Level controls provided on
“mag. phono” and high level inputs. Switch sclects NARTB equalization for
tape head input. and RIAA, LP or 78 RPM compensation for mag. phono input
HEATHKIT SP-1A (monophonic) Shpg. wWt. 13 Ibs. - e ..%37.95 ’
HEATHKIT, C-SP-1A (not shown) (converts SP-1A to SP-2A] Shpg. Wt. 4 Ibs....$21.95 i

e eesesssseseesescscassattassssassasttaassssasassasssanosssststasnsscboccannensnnneoess

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

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

Ultilizing advanced design in eomponents and tbes to achicve unprecedented
perforinance with fewer parts, Heathkit has produced the world's first and only
“dollar-a-watt” genuine high fidelity amplifier. Meeting [ull 55-watt hi-fi rating
and 50-watt professional standards, the new improved W-7A provides a confort-
able margin of distortion-lrce power for any high fidclity application, Py

odd . v . - - ;
he sleck, modern styling of this unit allows unobtrusive installation anywhere ‘ A
in the home. The clean, open layout of chassis and precut. cabled wiring harncss [ 3 q
makes the W-7A extiemely €asy o assemble. Shpg. Wt. 28 1bs, HEATHKIT W-TA i ‘
SPECIFICATIONS —Power output: Hi-fi rating, 55 watts; Professional rating. 50 watls. Power response: 1 $ 9
ib from 20 ¢ns to 20 ke at 55 watis outpul, Toetatharmonic distortion: L han 2 m 30 o 15 ke at 55 wvart 5
inut. Intermodulation distortion: Less than 19 al 62 walis output using 60 cps and 6 gnai mixnd 4:1. Hum
and noise: 80 db below 55 watls, unweighted. Damping factor: Switch on Iront panel | 1inq either ma
m {20:1) or unity (1:1), Outputimpedances: 4, 8 and 16 ohms and 70-volt Power requirements: 117 volis,

160 cyCles, 90:160 watts, Dimensions: 84" D.x 64" H. x 157 W,
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HEATHHKIT SA-2

$5295

Stereo Amplifiers

YOUR BEST DOLLAR VALUE
IN STEREO...
14/14 WATT STEREO AMPLIFIER KIT (SA-2)

Complete control is at your fingertips with this versatile Stereo Amplifier-
Preamplifier. Providing 14 watts per sterco channel, or 28 watts total
monophonic. the SA-2 offers every modern feature in a master stereo con-
trol center at a price to please the budget minded. The unit offers sclection
of dual channel stereo operation. monophonic operation using both chan-
nels simultancously, or using either channel for monophonic program
material independent of the other channel. A 4-position input sclector
switch provides choice of mag. phono. erystal phono. tuncr. and high level
auxiliary input for tape recorder. TV, ctc. Other features include RIAA
cqualization on mag. phono. channel reversing function. clutched volume
control. ganged dual tone controls. speaker phase reversal switch and two
AC outets. Handsomely styled black and gold vinyl-clad stecl cabinet.
Shpe., Wt 23 1bs.

SPECIFICATIONS —Power output: 14 watts per channel, "'hi-ii"'; 12 watts per channel, ""professional’:
16 watts per channel, "uliity’’. Power response: 1 db from 20 cps 10 20 ke at 14 watts output. Totat har-
monic distertion: less than 2%, 30 €0s 10 15 ke at 14 watts output. Intermodulation distortion: 1655 than 134
at 16 watts output using 60 cps and 6 ke signal mixed 4:1« Hum and noise: Mag. phono iNput, 47 gb below
14 watts: tuner and crystal phono, 63 db below 14 walts. Controls: dual clutched volume. ganged bass, Ganged
treble: 4-position selector: speaker Phasing switch, AC receptacte: 1 switched, 1 normal. Inputs: 4 stereo or

8 monophomc. Outputs: 4, 8 and 16 ohms Dimensions: 4J4" H.x 15" W.x 8" D. Power requitements. 117
volts, 50 /60 cycle, AC, 150 watts (fused),

EE RS RREEE R RS RN ARENG 0000000000000 000000000000 00000000004000202020200000%00800 000,

New

HEATHRIT FA-3

$2 Q95

ECONOMY STEREO AMPLIFIER KIT (SA-3)

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

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

The amplifier is tastefully styled in black with gold trimmed control
knobs and gold screened front and rear pancl. A tremendous buy at this
low Heathkit price! Shpg. Wt. 13 Ibs.

SPECIFICATIONS—Power cutput: 3 watls per channel. Power vnponn. +1 db 'rom 50 cps, 20 ke at
3 watts out Total harmonic distortion: less than 3%; 60 cps. 20 ke. Int. tion: less than
2% @ 3 watts outout using 60 cycle & 6 kc signal mixed 411, Hum and noise: 65 db below full output. Con-
trols: dual clutched volume: ganged treble, ganged bass; 7-position selector; Speaker phasing switch: on-off

switch. Inputs (each channel): tuner. Crystal of ceramic phono. Outputs (each channel): 4. 8. 16 ohms.
Finish: black with gold trim. DIimensions: 12)¢" W. x 63 D.x 3){° H

0000004800406 0388 0304030000000 00000000000000000000060000000500000420

New

HEATHKIT DS-1

*69°°

HEATHKIT XR-2P
(6 1bs.}

$2995 HEAT:IT:’ xR ¢34 95

6-TRANSISTOR PORTABLE RADIOS (XR-2P and XR-2L)

New. improved styling. new vernier tuning. up to LXK hours on flashlight batteries

. are jnst a few of the plus features you ret with these new transister portables. Carry
thewn with you wherever vou go; 10 the beach. on trips. boating, cte. These new.
improved medels bring yeu the owstanding performanee of the preceding maodels
plus brand new styling and the additional convenience of vernier tuning for smooth.
effortless «tation sclection. The NRe2P features o mocha and  beige high-impact
plastic case. The XR-2L has a sun-tan color leather case with an identical bege
plastic front. Six Texas Instrument transistors are used for high sensitisuy and selecs
tivity. A large 47 x 6" PM speaker with heavy magnet provides excellent tone quality.
The roomy chassis makes it unnecessary to crowd eninponents, adding greatly to case
of construction. The six standard size 1" llashlight batieries used for power provide
extremely long battery lite and can be purchased anywhere. Funto build, aird fun o
nse , ., order one today!
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$7.00 DN, $7.00 MO.

* Indicates Depth and Type of Bottom From 0 to 100 Feet

e Detects Submerged Objects (fish, logs, etc.) and Their Depth

* Completely Transistorized . . . Operates From Flashlight Bat-
teries

TRANSISTOR DEPTH SOUNDER (DS-1)

Weekend boitsman or profesaonal . . . fisherman or skindiver . . . here’s the depih
sounder for you. Depth is indicated by a Mashing neon lamp rotating behind . ranss
parent circle an the molded black plastic dial face. A Lirge hoed around (he dial ¢n-
ables the viewer to casily read the indicator in bright hght or sunshine. Fhe rans-
ducer uses a barium titanate clement mounted in 4 faired. molded epoxy resin honsing
with solidd brass through-hull fitting and mounting hardware. While deagned for
permanent mounting on the bottom of the boat. temporary onthaard mounung of the
transdiicer is also possible The complerely ranastorised circuit operates from 6
flashlight cells and one jong-life battery. Comes complete with splash-proof cabinet,
hardware and gimbal-type mouniting bracket. Shpg Wi 10 |bs.

ELECTRONICS WORLD
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New uzm%uﬁ Amplifiers & Tuners

A NEW AMPLIFIER AND PREAMP
UNIT PRICED WELL WITHIN
ANY BUDGET

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

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

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

NOTE THESE OUTSTANDING SPECIFICATIONS—Power output: 14 watts, Hi-Fl; 12 walls, Professional:
16 walts, Utility. Power response: =1 db from 20 cps lo 20 ke at 14 watts outpul. Total harmanic distortion: HEATHKIT EA-3
less than 29, 30 £ps to 15 K at 14 watls cutput. Intermodulation distortlon: fess than 1% at 16 watts oulput ‘

using 60 cps and 6 kc signal mixed 4:1. Hum and nolse: mag. phono Input. 47 db below 14 watts: {uner and
crystal phono, 63 db below 14 watts. Qutput impedances: 4, 6 and 16 ohms.

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

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

Mceting t4-watt “hi-fi”’ and 12-watt “professional’” standards, the UA-2 lives
up to its title “universal” performing with equal brilliance in the most demand-
ing monophonic or stercophonic high fidelity systems. Its high quality, remark-
able economy and ease of assembly make it one of the finest values in high
fidelity equipment. Buy two for sterco. Shpg. Wrt. 13 lbs.

SPECIFICATIONS—Power output: Hi-Fi rating. 14 watis: Prolt onal ral 12 watls. Power response;

41 db from 20 < ke 4l 17 watls outout. Total harmonic distortion: Less t from 20 €5 o 20 k¢ at HEATHKIT UA-2 g
14 watls output. Intermodulation distortion: Less than 14y ouiput ¢ ) Cp! L: igna red
1. Hum and noise: 73 db below 14 walts. Output impedances: 4.8 and 16 chms. Damping facter: Swilched $ 9 5
[ ty or maximum; maximum dam; g lactor 15:1. Input voltage for 14 watt output: .7 volis. Power re-
quitements: 117 voits 50 /60 cy¢ watts . Dimensions: 100 W. x 65" D, x4%" H

4840880000000 8000008080000 00000000 000000000000 NEEdRIRRRNRSRIRRRIRtO

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

HIGH FIDELITY FM TUNER KIT (FMm-4)

This handsomely styled FM tuner features better than 2.5 microvelt sensi-
tivity, automatic frequency control (AFC) with on-off switch, flywwheel
tuning and prewired, prealigned and pretested tuning unit. Clean chassis
layout, prealigned intermediate stage transformers and assembled tuning
unit makes construction simple—guarantees top performance. Flywheel
tuning and new soft, evenly-lighted dial scale provide smooth, cffortless
operation. Vinyl-covered case has black, simulated-leather texture with gold
design and trim. Multiplex adapter output also provided. Shpg. Wt. 8 lbs.

..

HEATHKIT FM-4 w
SPECIFICATIONS —Tuning range: 25 to 108 Quieting sensitivity: 2.5 fc db of Qui a.
IF frequency: | .Image ratio: 45 db. AFC correction factor: pervolt. AM suppression: b
Frequency response: =2 db 20 1 00 cps. Harmoni¢ distortion: 1t 4 $ 95
1000 Intermodulation distortion: Less t t 4
m Antenna ns U =d. Output Impedance: llower) Cutput
voitage: t 1 ) uv Power requitements: vois 50
cycie AC a Overall dimensions: 172" H. x 13%° W. x 52" D.

HEA-I;H COMPANY/BentOn Harbor, Mich. |: a subsidiary of Daystrom, inc.

December, 1959
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# Choice of 3 Guistanding Models
¢ Compare With $350-8$400 Machines

® Preass:mbled Tape Mechanism

PROFESSIONAL QUALITY TAPE RECORDER KITS
(TR-1 Series)

Enjoy the incomnparable performance of these professional quality tape
recorders at less than half the usual cost. These outstanding kits offer a
cowmbination of features found only in much higher priced professional
equipment, generally selling for 8350 10 $400. Not the least of these
special features is the handsome styling which characterizes the kits

a scmi-gloss black panel is sct ofl by a plastic escutcheon in soft gold,
which is matched by black control knobs with gold inserts. The mechan-
ical assembly, with fast forward and rewind functions, comes to you
completely assembled and adjusted; you build only the tape amplifier.
And, you'll find this very easy to accomplish, since the two circuit boards
eliminate much of the wiring. Separate record and playback heads and
amplifiers allow monitoring from tape while recording and a “pause”
control permits instant starting and stopping of 1ape for accurate cucing
and 1ape cditing. A digit counter is provided for convenient selection
of anv particular recording. Push-pull knob provides instant selection
of 3% or 7Y IPS tape speed. Safety interlock on record switch reduces
possibility of accidental erasure of recorded tapes. Shpy. Wr. 30 [bs

SPECIFICATIONS—Tape speed: 7.57 and 2.75" per second. Maximum reel size:
Frequency response {record-playback): 42,5 db, 20 to 12,000 cps at 7.5 IPS: 425 d

30 10 6,500 o5 at 3.75 Harmanic distortion: 197 or less al normal record level; 3%
o at pe ecord level. Slgnal-to-noise ratie: 50 db or belter, referred jo normal
recording le Flutter and wow: 0 3, RMS at 7.5 IPS: 0.35% RMS at 3.75 IPS. Heads
(3): era record. and in-line siereo playback (TR-tC, monophonic playback). Playback

equalization: NARTEB curve, wilnin 22 db, tnputs (2): microphone and line. Input im-
pedance: | megohm. Model TR-1D & TR-1E outputs (2): A and B st c €
Model TR-1C output (1): monoohonic. Output levels: approximately 2 voits masimum
Output impedance: approximately 600 ohm (cathode followers). Recarding level indi-
cator: professionaltyne db meter. Bias etase frequency: 60 ke Timnlng accuracy: 4

Power requurements 105-125 voits AC, 6Q cyc¢ 5 watls Dlmensuons 154 wW.xt
hei - Mounting: requires min of 8)4” below and 124" above moun
Surface Mryt‘out ah n either honizontal or vertical positic

MODEL TR-1C Monophonic Tape Deck: $1 59 95 $16.00 DWN,
Morophonic Record and Playback. $14.00 MO.
MODEL TR-1D Two Track Stereo Tape Deck: Monophonic Record
and Playback, plus Playback of 2-track $169 95 $17.00 DWN.
Pre-recorded Stereo Tapes (stacked). $15.00 MO.
MODEL TR-1€ Four Track Stereo Tape Deck: Monaophonic Record
and Playback, plus Playback of 4.track 169 9 "$17.00 DWN.
Pre-recorded Stereo Tapes (stacked). $ $15.00 Mo
MODEL C-TR-1C Conversion Kit: Convevts "'R 1\. to TR1D (
TR-1D description above). Shpg. Wt. 21bs. ... .

MODEL C-TR-1D Conversion Kit: Cor,varts TR-1D to TR-1E {see
TR-1E description above). Shpg. Wt. 2 1Ibs. .. .. $14.95

MODEL C-TR-1CQConversion Kit:Converts TR-1C to TR-1E

(see TR-1E description above). Shpe. Wt 2 Lbs. .. $19.95

HEATH COMPANY /Benton Harbor, Mich, [
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Tape Recorders

® Choice of Monophohic or Stereo models

¢ Complete versatility

¢ Easy to assemble, easy to use

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

Here are the tape recorders the avid hi-fi fan will find most appcaling!
Their complete flexihility in installation and many functions make them
our most versatile tape recorder kits. This outstanding tape recorder
now can be purchased in any one of three versions. You can buy the
new two-track (TR-1AH) or four-track (TR-1AQ) versions which
record and play back both siereo and monophonic programnming, or the
two-track monophonic record-playback version (TR-1A) and later con-
vert to either two-track or four-track sterco record-playback models by
purchasing the MK-4 or MK-5 conversion kits. The tape deck inecha-
nisin is extremely simple to assemble. Long, faithful service is assured by
precision bearings and close machining tolerances that hold Hutter and
wow to less than 0.35%,. Power is provided by a four-pole, fan-cooled
induction motor. One lever controls all tape handling functions of for-
ward, fast-forward or rewind modes of operation. The deck handles up
10 7" tape reels at 7.5 or 3.75 1PS as determined by belt position. The
TR-1A series decks may be mounted in ¢ither a vertical or horizontal
position (mounting brackets included). The TE-1 Tape Elecironics kits
supplied feature NARTH equalization, separate record and playback
zain controls and a safety interlock. Provision is made for mike or line
inputs and recording level is indicated on a 6ES5 “magic eyc” tube,
Two circuit boards simplify assembly.

MODEL TR-1A: Monophonic two-track record/playback wiih fast fors
ward and rewind functions. Includes one $99 95 $10.00 DWN.

TE-4 Tape Electronics kit. Shpg. Wt. 24 |bs. $9.00 MO.

TR 1A SPECIFICATIONS—quuency response: 7.5 IPS 43 db S0 to 12.000 ¢
3.75iPS =3 iih 50 100 cps, Signal-to-noise ratio: betfer than 45 bel wl tout
)t 1,55 volts fch | Harmom: distortlon: iess than 277 at fu ipul. Bias erase fre.

quency: 60 ke (push-pull oscillator).

MODEL TR-1AH: Two-track monophonic and stereo record/playback
with fast forward and rewind functions. Two $1 49 95 $15.00 DWN,
TE-4 Tape Electronics kits. Shpg. Wt. 36 Ibs. $13.00 MO.
TR-1AH SPECIFICATIONS —Frequency response: 7.5 IPS &3 db 40 fo 15.000 ¢
1.751PS 4= db 4010 10,000 cos. Signal-to-neoise ratlo: 45 db below fu It .
n: Harmonic distortion: s 1ha at ful tpul. Bias erase frequency: 60 k¢
(pust tor)

MODEL TR-1AQ: Four.track monophonic and stereo record /playback
with fast forward and rewind functions. Two $1 49 95 $15.00 DWN,
TE-4 Tape Electronics kits. Shpg. Wt. 36 Ibs. $13.00 MO.
TR-1AQ SPECIFICATIONS~Frequency response: 7.5 |PS 43 db 40 tg 15,000 cps;
3.75 IPS =3 db 40 %3 10.000 ¢ps. Slanal-1o-noise ratio: 40 db below full output of . 75 volts
ct 1. Harmonic distortion: jess than 2% at full culput. Bias erase: 60 kc (push-pull
oscillator),

a subsidiary of Daystrom, inc.

ELECTRONICS woRt™
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New “Acoustie Suspension”™ Hi-Fi
sSpeaker System Kit

NOW=FOR THE FIRST TIME
- EXCLUSIVELY FROM HEATH

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

A revolutionary principle in speaker design, the Acoustic Research speaker
has been universally accepted as onc of the most praiseworthy speaker sys=
tems in the world of high fidelity sound reproduction. Heathkit is proud to
be the sole kit licensee of this Acoustic Suspension principle from AR, Inc.,
and now offers for the first time this remarkable speaker system in money-
saving, casy-to-build kit form.

'The 10" Acoustic Suspension woofer delivers clean, clear extended-range
bass response and outstanding high frequency distribution is provided by the
$ 95 specially designed ‘‘cross-fired” two-speaker tweeter assembly.

6 9 Another first in the Heathkit line is the availability of preassembled and

prefinished cabinets. Cabinets are available in prefinished birch (blond) or

mahogany, or in unfinished birch suitable for the finish of your choice. Kit

assembly consists merely of mounting the speakers, wiring the simple cross-

over network and filling the cabinet with the fiberglass included. Shpg.
Wrt, 32 lbs.

SPECIFICATIONS—Frequency response (at 16 watts input): =5 db. 42 to 14,000 cps: 10 db down at 0

and 16,000 cps. Harmonie distortion: below 2% down o 50 cos. below 3% down to 40 cps at 10 watts input
in corner room location, Impedance: 8 ochms. Suggested amplifier powser: 20 walts minimum. Suggested

T - damping factor: high (5:1 or greater), Efficiency: about 2. Distribution angle: 90° 1n horizontal Plane.
e“.‘ eg Dimensions: 24" W. x 13)4" H. x 11%" D.

-
n
E‘llllp].l‘-’]lt AN INSTRUMENT LONG-AWAITED
BY SERVICE TECHNICIANS
EVERYWHERE!

HEATHKIT FM TEST OSCILLATOR KIT (FMO-1)

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

HEATHKIT AS-2U (unfinished)

HEATHKIT AS-2M (mahogany) $79.95
HEATHKIT AS-2B (birch) EACH

SPECIFICATIONS—Output frequencies: for RF alignment, 90 me (FM band low end), 100 me (FM band

middle range}, 107 me (FM band high end), Medulation: 400-cycle incidental FM. IF and detector alignment:

10.7 mc sweep. Sweep width mark, 200 ke to over 1 mc, variable. 10.7 mc (crystall, 100 ke sub-markers.

Modulation: .0 me (crystal) and harmonics, 100 ke, 400-cycle audio,

C teh Jconcentric level control, marker oscillator Switch /con.
Prica to ba ¢ Switch, outbut control, AF-RF (source impedance) switch. Power

HEATHKEIT FMO-1 i rmer, selenium rectiticr. Power requirements: 105.125 V. 50/60 cycles, 12 watts, Cabinet
annoLncad size: 7% H. x 43" W. x 4%" D.

i-iilll“iill]-l-ll...............................'............'..'.....'......

PREASSEMBLED AND ALIGNED
BANDSWITCH/COIL ASSEMBLY

RF SIGNAL GENERATOR KIT (RF-1)

Moderately priced, and capable of precision performance the RF-1 provides
highly accurate and stable RF signals for trouble-shooting and aligning RF
and IF circuits of all kinds. Modulated or unmodulated RF output of at least
100,000 microvolts is available, controlled by both fixed-step and continu-
ously variable controls. A builtsin 400 cycle audio generator with 10-volt
output provides internal modulation of RF signal and is available separately
for audio tests. A preassembled bandswitch and coil assembly, aligned to
factory precision standards, eliminates the need for special alignment equip-
HEATHKIT RF-1 ment, Shpg. Wt. 7 Ibs.

SPECIFICATIONS—Frequency range: Band A, 100 ke to 320 kc; Band B, 310 ke to 1.1 mc; Band C.1mcto
3. Band { 1 mc io 11 mc: Bz E, 0

$ 95 3.2mc; Band D, 3 B 1c, Calibrated harmonics:
10 mc to 220 me, Accuracy: 2%. Output: 5 of 100.0¢ 0 uv on ali bands

Modulation: 00 cyce .30 %. 400 ey clos
audio outPut: 2
and output. Pow
65" W.x 9% H.x56" D,

December, 1959 7?

10 V open ¢ \t. Tube ¢omplement: VI 12AT7 RF oscillator, V2 6ANE modulator
quirements: 105-125 V 50/60 cycles AC, 15 walts. A i binet di i
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Ham Radio Gear

TOP POWER WITH ECONOMY
AND SAFETY

KILOWATT POWER SUPPLY KIT (KS-1)

The KS-1is designed as a companion to the “Chippewa’ Linear Amplifier
and is also suitable for supplying plate power to most other RF amplifiers in
the mediumn to high power class. The KS-1 features an oil-filled, hermetic-
ally scaled plate transforiner to minimize corena, a swinging choke in the
filter circuit for good regulation, and a 60-second time delay relay to permit
adequate heating of the mercury vapor rectifiers before application of
plate voltage. All components are conservatively rated and well insulated
for long life and dependable service. Shpg. Wt. 105 1bs,
SPECIFICATIONS—Maximum DC power output: 1500 walts. Neminal DC veoltage output: 3000 or
1500 volls. Maximum DC current output: Average S00ma, peak 1000 ma. Regulation: 180 to 600 ma (typical
linear amplitier), 8%: 0 to 300 ma (typical class C amplitier), 10%; 0 lo 500 ma 1SV Ripple: Less than 1%.
Tube complement: (2) 866A mercury vapor rectifiers, R #: 50 to 100

HEATHKIT K3=1 degrees F. Circult: Two halt-wave mercury vapor rectifiers in a fuli wave, single. phase  configuration with
swinGing choke input filtering. Line power requirements: 115 V, 50 /60 cycles, 20 amperes; 230 V, 5060

*1 6 9 g 5 cycles, 10 amperes. Chassis size: 17%4” W, x 12" H. x13° D,

MOVE TO THE TOP IN
TRANSMITTING POWER

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

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

SPECIFICATIONS—RF gection: Driving power required (10 meters); Class AB1 {tuned grid) 10 watts
peak; Class C {tuned orid) 40 watts: Class AS1 (swamped Qrid) 60 walts peak. Power Input: Class AB1
{SSB-voice modulation) 2000 watts PEP; Class AB1 ($$B-two tone test} 1300 watts: Class AB1 (AM finear)
1000 watts: Class C (CW) 1000 watls. Power output {28 meters): Class AB1 (SSB.voice modulation) 900
watts PEP; Class AB1 (SSB-two tone test) 550 watts: Class AB1 (AM linear) 300 watts; Class C (CW) 750 walts.
Output impedance: 50 to 72 ohms (unbalanced). Input impedance: 50 to 72 ohms (unbalanced), Band
coverage: 80. 40, 20, 15 and 10 meters. Pansl metering: 010 50 ma, arid current: 010 100 ma screen current:
HEATHEIT KL-1 0 to 5000 volt plate voltage; 0 to 1000 ma plate current. Tubs complsment: Final tubes, (2) 4-400A; clamp
tube, (1y60Q6: voltage regulators, (4) OD3, (2 OC3. Power requirements: AC (power supply primary cir-

$ q 1 50u cuit}, 250 watts, 115volt, 50 /60 ey cles: DC, 3000 to 4000 volts, 450 ma. Cabinet size: 194" W, x 115" H. x 16" D.

00000 000000000000 0000000000000000000000000000000000000000000s00ss000

2-METER CONVERTER KIT (XC-2)

Extends coverage of the Heathkit “Mohawk’’ Receiver to the 2-meter band.
May also be used with receivers tuning a 4 mc segment between the fre-
quencies of 22 and 35 mc when appropriate crystal is used. Shpg. Wt. 7 lbs.

SPECIFICATIONS—Noiss figure: 4.5db: 1 uv signal provides 20 db thermal noise Quieting. Sensitivity:
e —— .-""' approx. .1 uv input will pravide a signal better than 6 db over noise level. Gain: approx. 40 db. Pass band:

essentially 11at 144 to 148 m¢: approx, 35 db down at 143 and 149 mc. Image rejection: betler than 100 cb

HEATHKIT XC e ( ble). Output i d : 50 to 75 ohms. Input impedance: 50 to 75 ohms; 300 ohms with balun.
2 = Frequency: input, 144 to 148 Mc; output, 22 10 26 Mc with crystal supplied. Tubes: 6AM4, 6BS8. 6EAS.

t2AT7. Crystal: .005% 3rd overtone. Power refuirements: 150 volts DC at 50 ma (Sropping resistoc supe

$ 3 6 95 plied for 210 VOC RX-1 operation) 6.3 volts AC /DC at 1,375 amps, Sixe: 9" W. x 5%° H. x 4%" D,

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

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

"Hﬂ,u__h ] ity filters for superior dynamic regulation, and line filtering to minimize

- el Ty S TVI and reduce receiver line noise. On ICAS basis, provides 150 watts DC
HEATHKIT UT-1-__-:." = ‘ i plus filament power for 6.3 volt or 12.6 volt filament applications (6.3 VAC,,
R -_._// 8 amps. or 12.6 VAC,, 4 amps.; 600 VCD., 250 ma or 600 VDC, 200 ma

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

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

WIRED OR KIT FORM

HEATHKIT CB-1

s4.295

(kit model)

HEATHKIT w-CB-1

$6095

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

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

CITIZEN'S BAND TRANSCEIVER KIT (CB-1)

The Heathkit CB-1 Citizen's Band Transceiver is a compact radio transmitter and
receiver combination designed 10 operate on the new 1l-incter “Clitizen’s Band”. No
tests to take, no special knowledge or opcrator's license required . . . you need only
fill out forms we supply, and mail them 10 FCC to apply lor station license. Operates
just like any short wave radio used by volice and other communication services.
Front panel switch selects both “transinit™ and “receive’”. Two or more Heathkit
Transceivers provide vou with your own 2-way radiotelephone sysiemn for making
necessary business and personal contacts with family, friends or associates. A Heathlkit
accessory power supply makes the CB-1 compleicly portable for wse in cars, trucks.
boats, ctc., using 6 or 12 volt batteries. With appropriate accessory antenna, the CB-1
can be used for comununicating between truck and ollicc, home and automobile, beat
and shove, farm-house and field . . . literally hundreds of uselul applications. Comes
complate with microphone, 2 power cords for mobile or fixed operation, station 1D
card, call letters, and crystal for oue channel and FCC application form. Order
power supply and antenna scparately. Attractively styled in two-tone “mocha™
and “beige”. Shpg. Wt 10 Ibs.

SPECIFICATIONS—Recelver type: Superreganerative dglector w [rt 51202, Power input: 5 watts maxi-
mum to plate of final RF amplHier (FCC requirement). Transmitter frequency control: Tnird overtone ty pé
quarlz crystal operating within 0.005% of marked channe! freGuency between —20° and -$130° F. Modulation:
AM plate and screen modulation aulomatically limited to less than 1009 (FCC requirements), Power supply:
Inteenat 117 V, 50 /60 cycles, AC (35 watts). For 6 V battery power, use Mo-2al VP.1.6 Vipsator Power Supply
(6.5 amps); 10~ 12 ¥V pattery power, us? ¥P-1.12 (4 amps). Totat B4 requirements: 260 voits at 60 ma: iotal
healer require ments, 6.3 volts al 1.8 amps. or 12.6 volts at 0.9 amps. Pawer rectifier: 2 silicon diodgas in ull
waye voltage doubler circuil. Microphone: Combinalion hand-held ang desh type. Ceramic eleMent, plastic
case, with cord and connecior. RF outPut impedance: 50 ohms. Speaker size: 3% {round). Undistorted
audio power output: Approximately 1 watt. Line cords: Two supplied. one for AC operation. one for botlery
operation, Power circults automatically switched when appropriate line cord is plugged in. Cabinet dimen~
sions: 8" H. x 6" D.x9%° W,

Both modefs include transceiver, crystal,
microphone and two special power cords.

SPECIFY FREQUENCY CHOICE
(1st and 2nd choice)
CLASS D CITIZEN'S BAND

FREQUENCIES
26.965 mc 27.035 mc 27.115 mc 27.185 mc
26.975 mc¢ 27.055 me 27.125 mc 27.205 mc
26.985 mc 27.065 mc 27.135 mc 27.215 mc
27.005 me 27.075 mc 27.155 mc 27.225 me
27.015 mc 27.085 mc 27.165 mc  *27.255 mc
27.025 mc 27.105 mc 27.175 mc
*This channel shared with Class C Radio Control.

ANTENNAS

CBU-1 "UTILITY' ANTENNA.. ............ $9.95

Gooad coverage, portable antenna for temporary mobile
or fixed installations. 45% ° base-loaded antenna, 12°
connecting cable, mounting bracket and clip. 3 Ibs.
CBM-1 “MOBILE'* ANTENNA.. ... . ... ... .$19.95
Best coverage mobile installation. Fasy to install spring
base, ¥4 wave, 9’ whip: 15 connecting cable and neces-
sarv hardware. 7 Ibs.

CBF-1 “FIXED LOCATION' ANTENNA...519.95
Excellent coverage, 14 wave “ground plane”, 97 ele-
ments; 50’ connecting cable and mountifg bracket. 7 Ibs.
WIRED AND KIT FORM

POWER SUPPLIES FOR MOBILE USE

6 volt Vibrator Power Supply for use with 6 volt bartcries.
KIT—Model VP-1-6. Shpg. Wt. dlbs............. $7.95
WIRED—Model WVP-1-6. Shpg. Wt. 4 Ibs......$11.95
12volt Vibrator Power Supply foruse with 12volt batteries.
KIT—Modei VP-1-12, Shpg. Wt. 4 1lbs............ $7.95
WIRED--Model WVP-1-12, Shpg. Wt. 4 Ibs.....$11.95

HEATH COMPANY EBENTON HARBOR 15, MICH.

i
I' a subsidlary of Daystrom, Inc.
L

ORDER BLANK

SHIP VIA

Name, =

NOTE: all prices and specifi- fazcel Rost
cations subject to change
without notice.

Enclosed find { ) check ¢ )
money order. Please ship
C0.D.(

Address_____

Express
Freight
Best Way

) -_P;CE

City & Zone______
LEASE PRINT) B -

QUANTITY ITEM

MODEL NO.

|
|
!
|
i
|
{ (= S

On Express orders do not in-
clude transportation charges
—they will be collected by the e
express agency at time of
delivery. - - —= - i

On Parcel Post Orders include
postage for weight shown. All
prices are NET F.0.B. Benton
Harbor, Michigan, and apply - T
to Continental U.S. and Pos- POSTAGE
sessions only. 20% Deposit {7] SEND FREE HEATHKIT CATALOG L

required on all C.0.D. orders, TOTAL [»

S AT L | i

see listing
on next page

HEATHKITS are also available at your Dealer

December, 1959 81
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Here’'s where to buy

your HEATHKIT locally...

CALIFORN!A
BERKELEY
2acKIT Corporation
CHICO
Dunlap Radlo & TV
EL CAJON
Telrad Electronics
FRESNO
Dunlap Radio & TV
LOS ANGELES
Kierulff Sound Corporation
{2 Locations)
MARYSVILLE
Dunlap Radio &4 TV
MERCEO
Ounlap Radio & TV
MODESTO
Dunlap Radlo & TV
PALO ALTO
Zack Electronics
RIVERSIDE
Klerulff Sound Corporation
SACRAMENTO
Dunlap Radio & TY
SAN DIEGO
Telrad Electronics
SAN FRANCISCO
Zack Elactronics
SANTA BARBARA
1acKIT Corporation
STOCKTON
Dunlap Radio 4 TV
TARZANA
Klerult! Sound Corporalion
VISALIA
Duniap Radio & TV

ODELAWARE

WILMINGTON
Radio Electric Service Co.

FLORIDA

cocoa

Thurow Olstribulors, Inc.
DAYTONA BEACH

Thurow Distributors, fne,
JACKSONVILLE

Thurow Distributors, Inc.
MIAMI

Thurow Distributors, tnc,
ORLANDO

Thurow Distributors, Inc,
PENSACOLA

Thurow Distributors, Inc,
S$T. PETERSBURG

Thurow Distributors, Inc,
TALLAHASSEE

Thurow Distributors, Inc,
TAMPA

Thurow Distributors, In¢,

ILLINOIS

ALTON
Radonics—Alton, Inc.

INDIANA
FORT WAYNE
Ft. Wayne Electronics Supply, In&,
INDIANAPOLIS
Graham Electronics Supply, Inc.

LAFAYETTE
Lafayette Radio Supply Co., Inc.

MUNCIE
Muncie Electronics Supply, Inc,

1OWA
DES MOINES
Radio Trade Supply Co.

FORT DODGE
Radio Trade Supply Co.

MARSHALLTOWN
Radio Trade Supply Co,

WATERLOO
Radio Trade Supply Co.

LOVISIANA
LAFAYETTE
Sterling Electronics, In¢,
MARYLAND

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

MASSACHUSETTS

BOSTON
Audionics, incorporated

" !AT%KI T

MICHIGAN
ALLEN PARK
Volta Electronics
DETROIT
High Fideiity Workshop

PONTIAC
High Fidellty Workshop

MINNESOTA

DULUTH

Lew Bonn Company
LA CROSSE

Lew Bonn Company
MINNEAPOUIS

HI-FI Sound

Lew Bonn Company
ST. PAUL

HI-FI Sound

Lew Bonn Company

MISSOURL
ST, LOUIS
Radonics
{2 Locations)
Radonics-West, Inc.
Radonics-Gravois, Inc.

NEW JERSEY

ATLANTIC CITY

Radlo Electric Service Co.
CAMDEN

Radio Electric Service Co.
MOUNTAINSIDE

Federated Purchaser, Inc.
NEWARK

Federated Purchaser, Inc.

NEW YORK
ALBANY
Fort Orange Radio Dist. Co., Inc.

BATH

Rachester Radlo Supply Co., Inc.
BELLEROSE

Cross isiand Electronics, inc.
BINGHAMTON

Stack Electronics, Inc.
BROOKLYN

Acme Elactronics, Incorporated
ELMIRA

Stack Electronics. Inc.
FARMINGD ALE

Gem Elec. Distributors, Inc.

FOREST HILLS
Beam Electronics, Incorporaled

GENEVA

Rochester Radio Supply Co., Inc.
HERKIMER

Herkimer Electronics Co,, Inc,
HICKSVILLE

Gem Elec. Qistributors, Inc.
MINECLA

Arrow Electronics, Incorporated
MT. VERNON

Oavis Radio Distributing Co.,Inc,
NEW YORK

Arrow Electronics, Incorporated

Harvey Radio Company
ROCHESTER

Rochester Radlo Supply Co., Inc.
SYRACUSE

Syracuse Radio Supply Co.. Inc.
UTICA

G Electronics €
VALLEY STREAM

Eim Electronics, Inc.
WATERTOWN

Watertown Electronics Company

NO. CAROLINA

CHARLOTTE

Southeastern Radio Supply Co,
FAYETTEVILLE

Southeastern Radlo Supply Co.
GREENSBORO

Southeastern Radio Supply Co.
KINSTON

Southeastern Radio Supply Co.

RALEIGH
Southeastern Radio Supply Co.

oxto

AKRON

Sun Radio Company
CHILLICOTHE

Buckeye Electronics Dist., Inc.
CLEVELAND

Pioneer Electronic Supply Co.

(2 Locatlons)

COLUMBUS

Buckeye Electronics Dist., Inc.
DAYTON

Ham 'n Hi-Fi, Inc,
LORAIN

Pionesr Electronic Supply Co.
MAPLE HEIGHTS

Pioneer Electronic Supply Co,
NEWARK

Buckeye Electronics Qist., Inc,
SANOUSKY

Pioneear Electronic Supply Co,
SPRINGFIELD

Standard Radio-Springiield, Inc.
TOLEDO

Lifetime Electronics
ZANESVILLE

Buckeye Electronics Dist., Inc.

OREGON
PORTLAND
Eccles Electric Company
SALEM
Cecil Farnes Company

PENNSYLVANIA
ALLENTOWN
Federated Purchaser, Inc.
EASTON
Federatad Purchaser, Inc.
ERIE
J. V. Duncombe Co.
{2 Locations)
PHILADELPHIA
Austin Electronics, Inc.
Radio Electric Service Co.
(3 Locations)
PITTSBURGH
House of Audio
WILLOW GROVE
Radio Electric Sesvice Co.

YORK
Radio Electric Sesvice Co.

RHODE ISLAND

PROVIDENCE
Audionics, Incorporated

TEXAS

BEAUMONT
Sterling Radio Products, Inc.

BRYAN

Sterling Radio Products, Inc.
DALLAS

Hillcrest Records & Hi-Fi
HOUSTON

Sound Equipment, Incorporated

Sterling Radio Products, Inc,
LUFKIN

Sterling Radio Products, Inc.

VIRGINIA
ARLINGTON
Key Electronics, In¢,
NEWPORT NEWS
Cain Electronics Company, inc.
NQRFOLK
Cain Electronics Company, Inc,
(2 Locations)
PORTSMOUTH
Cain Eiectronics Company, Inc,
RICHMOND
Meridian Electronics, Inc,

WASHINGTON
SEATTLE
Seattie Radio Supply, Inc,
WISCONSIN

MAOISON

Hi-Fi Corner

Satterfleld Electronics, inc,
MILWAUKEE

Hi-Fi Center

Netzow's

Careful selection of reliable qualified dealers is a slow
process . ., . S0 please bear with us if your area has not

been covered, Thank you.

New York Service Representative
Empire State Electronic Serv., Inc.
180-14 Union Turnpike
Flushing 66, Long Island, New York

HEATH CﬂHFAH\'!Eantnn Harbor, Mich.

[:__‘l a subsidiary of Daystrom, Inc.

Delayed Audio A. V. C.
Output Limiter

By RONALD L. IVES

Circuit prevents audio peaks
from damaging p.a. speakers.

IN many industrial p.a. systems as well

as in a few high-fidelity installations,
a number of contingencies, ranging
from dropping the microphone to an
open in a section of the speaker circuit,
causes output power to exceed the
power that the speakers can safely
handle and sometimes results in dam-
aged speakers or output transformers.

Customarily, this difficulty is partly
offset by a clipper in the output of the
system, the common methods including
a pair of zener diodes or a biased dual-
diode. This protects the system load
very well indeed, but still exposes the
output stage and transformer to over-
loading and possible damage.

A more satisfactory protection sys-
tem, which reduces the drive on the
amplifier as soon as the output voltage
exceeds a specific value, is shown in
Fig. 1. This is substantially a delayed
audio a.v.c. system—the delay being
produced by the neon lamp in series
with the rectifier circuit,

Operation of the system is quite sim-
ple. A portion of the voltage developed
by the amplifier is tapped off by means
of the 600-ohm tap on the output trans-
former and the 25,000-ohm pot across
it. This is fed to a neon lamp through
an isolating capacitor. Whenever the
peak voltage applied to the neon lamp
exceeds its firing voltage (about 85 v.),
the lamp conducts and a -voltage is
applied to the rectifier system. This
voltage is rectified in the voltage-
doubler circuit and filtered and then
applied to the grid return of one of the
low-level stages of the amplifier.

The rectifier has a short time-con-
stant (.001 second in this case) so that,
for a momentary power surge in the
amplifier, the input is biased down
only momentarily. If, however, recur-
rent surges occur, these keep the am-
plifier biased down so that power out-
put cannot exceed a pre-set level.

Fig. 1. Circuit of the output limiter.

QUTPYT
TRANS
# SEE TEXT

800N

SPEAKER

4 MEG

SERMES GRID
RETUAN OF
LOw-LEVEL STAGE
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The 3ES1 rectifiers used in the au-
thor's circuit are made by Internation-
al Rectifier and will handle up to about
400 ma. at 135 volts (rms.). The
Surkes Tarzian M500 rectifiers have
also been used successfully in the cir-
cuit. In the author's original version
a G6H6 tube was employed instead of
the two crystal rectifiers. Actually, any
reetifier that will handle about 100 ma.
should be suitable.

With the circuit shown in the sche-
matic, the voltage available at the 600-
ohm tap on the output transfogmc_r_ii-
found from the formula: E= V2 VZIW
where E = peak voltage available; Z
= impedance of transformer winding:
and W = watts output.

Quite obviously there is a minimum
power level below which this system
will not limit, as the voltage available
must exceed the firing voltage of the
neon lamp or no audio a.v.c. voltage
is available, This voltage, commonly
about 85 v., is attaincd when the power
level is approximately 6 watts, which is
a minimum level. For any higher power
level, limiting is adjusted by setting
the 25,000-ohm pot.

This limiting system may be ex-
tended to lower power levels by substi-
tuting a dual-anode zener diode for
the neon lamp. This makes limiting
possible down into the milliwatt out-
put range, but with the cost of such
zener diodes somewhat high at present
this system runs into money. —30—

[ Sun | Mon [ Tue | Wed [ Thu | Fri | Sat ]

e mnnn
CALENDAR aps

of EVENTS JdEi

DECEMBER 1.2
Fourth Midwest Symposium on Circuit
Theory. Sponscred by PGCT and Mar-
quette University.  Brooks Memorial
Union, Marquette University, Milwaukee,
Wisc. James D. Graham, College of
Engr., Marquette University, 1515 W,
Wisconsin Ave., Milwaukee 3, for pro-
gram details.

DECEMBER 1-3
Eostern Joint Computer Conference. Spon-

sored by PGEC, AIEE, and ACM. Stat-
ler Hotel, Boston, Mass. Information
reqgarding program available from Jean
H. Felker, Bell Telephone Labs, Murray
Hill, N. J.

DECEMBER 3-4
PGVYC Annvucl Meeting. Sponsored by
PGVC of IRE. Colonial Inn & Desert
Ranch, St. Petersburg, Fla. Details on
program available from J. R. Neubauer,
RCA, Building |-4, Camden 2, New Jer-
sey,

December, 1959

SYLVANIA
23 wen TV
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sViewing ares 275 square inches. 23+ P

tube Ll

Big 23-inch* picture is the sensation of 1960 that changes the
face of television . . . and Sylvania scoops the industry with the
first complete line.

Square corners of the 23-inch* bonded shield picture tube
pioneered by Sylvania presents more of the T'V picture as
the camera sees it. New squared shape is closer to the 3 x 4
ratio of the true TV camera raster.

The 23-inch* tube flattens the TV screen. “Bonded shield”
face-panel eliminates the dust trap, cuts reflections in half,
and improves brightness and contrast.

New Super HaloLight® is bigger and better than ever. It's
a Sylvania exclusive that adds eye comfort to eye appeal.

O
¢

SYLVANIA 23"* TV OFFERS THE NEWEST AND
FINEST FEATURES YOU CAN RECOMMEND

¥ SYLVANIA
Lo s (G

GENERAL TELEPHONE & ELECTRONICS
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PRICE $260.00 NET.

MAIL
COUPON TODAY

LAMPKIN LABORATORIES, INC.

BRADENTON, FLORIDA

MFM Division

TRAINS YOU
IN SPARETIME
AT HOME

Only from famous COYNE do you get this
modern up-to-the minute TV Home Training.
Easy ro follow instructions—tully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHE and COLOR TV, Personal guid-
ance by Coyne Staff, Practical Yob Guides to

help vou EARN MONEY QUICKIY IN A
TV.RADIO SALES AND SERVICE BUSI-
NFSS —part time or full time. COSTS
MUCH LESS—pay only for training—no costly
“put together kits.”

SEND COUPON FOR FREE BOOK

SEND COUPON BELOW for Free ftook
and full details including FASY PPAY-
MENT PLAN. NO COST OR OBLIGA- .
TION—NO SALESMAN WILL CALL. [azer

B.W.COOKE, Jr.
Fres. ruuuuw 1899
ELECTRICAL SCHOOL

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT
1501 W. Congress Pkwy., Dept. 99-H6G, Chicago 7, III.

COYNE Teievinion Home Training Div. |
New Coyne Buildingg, Dept, 99-Ho
| 1501 W, Conzress Pkwy., Chieago 7, 1. ,

Send FREF. BOOK and details of your Television |

leme Training offer. |

|
|
I Name _ — ——
I Address. — I
I Cit te I

LAMPKIN 105-B FRE-
QUENCY METER. RANGE
0.1 TO 175 MC AND UP.

CLIMB THE
PROFIT TOWER [fur

Mobile radio communications are booming! All
around . .. you can see the vertical radiaters going up
...cach one is a definite lead to more and higher
profits for qualified service men.

To learn more about contract fees . . .
labor rates . .
. mail the coupon below for your free
copy of: “HOW TO MAKE MONEY IN
MOBILE-RADIO MAINTENANCE.”

. and upping YOUR profits

LAMPKIN INSTRUMENTS
ARE THE MOST POPULAR
MOBILE-MAINTENANCE

METERS.

LAMPKIN 205-A FM MODULA-
TION METER. RANGE 25 TO 500
oy MC. PRICE $270.00,

——-- _——m e - o o e -
LAMPKIN LABORATORIES, INC.

MFM Division, Bradenton, Florida

At no obligation ta me, please send

[ Free booklet [0 Dato on Lampkin
meters
Nome
Address__
City -

__State__

[ ———

Special Opper 25¢

L Heor these Tehmect!
|| authenti¢ recordings

of dramatic events
1 from

Short Wave Listening”’

narioted by Alex Drefer, Rodio-TY “Mon on the Go™
—

* President’s voice from outer spoce!

* Actual capture of o desperate criminal!
= * Rodio omateur at Litile America!

* Ships ot sea . .

. aircraft in oction!

$-107
¥ :. receiver
- _,%; $94.95
N 3
' \3 s ;f‘@’:— 3
Y 4 short woave bonds plus stand-
ord broadcast. Phono and heodset
jocks, built-in speoker.
swor (1) hallicraft
o () Mallicrafters .
& DEPT. 20, CHICAGO 11, iLL. &
® Gentlemen : Please rush by return mail my re- :
® cording, “The Amazing World of Short Wave A
: Listening.” 1 enclose 25¢. .
eNAME S ———
. *
e ADDRESS - — .
. L]
e CITY _ _STATE. _ .

* G e s e bt oo boos Rt B oo e e b

www americanradiohistorvy com

2-WAY MOBILE-RADIO MAINTENANCE

I controlled

License Not Needed
Citizens Radio
Adjustments

FCC rule change allows xmtr.
tests without license if unit
meets certain requirements.

N November 15 the FCC adopted an
amendment to the Citizens Radio
Service rules to permit unlicensed per-
sons to make on-the-air transmitter
adjustments. Before that date, all
transmitter adjustments and tests dur-
ing construction, installation. servicing,
or maintenance of a Citizens Radio
transmitter had to be performed hy or
under the supervision of a holder of a
commercial radio operator’s license.
No license had been required for tests
macle with a dumimy antenna. but with
an anfenna in use and with the trans-
nmiitter on the air. a license was needed.
Now all this is changed for Class D
stations provided «ll of the following
conditions «are met:

1. The transmitter must be crystal-
with a erystal that wwill
maintain the frequeney toleranee with-
in .005 per-cent.

2. The transmitter must either be a
factory-assembled unit or a kit.

3. The frequeney-determining cle-
ments of the transmitter (the ervstal
and the erystal-oscillator components)
must be pre-assembled by the manu-
facturer. pre-tuned to a speeific avail-
able frequeney, and then sealed so that
none of these parts can be replaced

| without breaking the scal.

4. The transmitier must he designed
in such a wav that none of the normal
adjustments and tests may reasonably
be expeeted to result in off-frequency
operation. excessive plate input power,
overmodulation, excessive harmonics,
or other spurious emissions.

5. The manufacturer must eertify in
writing 1o the purchaser that the
ecquipment meets the foregoing require-
ments.

If it is found that the equipment is
operating contrary to any of the tech-
nical regulations. all adjustments and
tests made to restore the unit to prop-
er operation must be carried out by or
under the direction of a holder of a
commercial radio operator's lieense.
Such person shall be responsible for
proper operation at the conclusion of
the adjustments and tests.

The Commission fecls that the
limited cxception to the licensed oper-
ator requirements will facilitate devel-
opment and use of Class D stations.
but at the same time, the new rules
contain adequate safeguards to prevent
degrading the service. especially for
those persons who wish to use equip-
ment involving some degree of home
construction. -30—
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page ads in the nation's top magazines tell‘the story!
The New JERROLD
TV-FM RECEPTOR’
Ends Rabbit Ears!

the first
really small

really powerful
TV-FM antenna

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

¢ No more rabbit ears cluttering up the top of the TV set!

® Even eliminates outside antennas in many areas!

# Easy to install, slides over line cord of TV or FM set!

® Push button tuning for best reception . . . set it and forget it!

® Absolutely safe . . . uses no electricity!

Model TVR $595 List e Designed for VHF, UHF, Color and FM!

® Handsomely packaged in a seif display unit. Priced to sell fast!

JE ”Ll] Contact your Jerrold Dislributor or Write: WraAgIMTY Raieph?gndine
ELECTRONICS CORPORATION Distributor Sales Division

Dept. PD206 The Jerrotd Building * Philadelphia 32, Pa.
Jerrold Electronics {Canadd) Limited

Expor! Representative: CBS International, New York 22, N. Y.
December, 1959 87

the new antenna that
hides while it works!
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BOGEN

the sownd way
to lbetlter usiness

NEW POPULAR-PRICED
STERED LINE FROM THE
TOP NAME IN HI Fi!

CHALLENGER COMPONENTS
BY BOGEN

Now you can offer your budget con-
scious customers top-quality stereo
components at remarkable savings. It's
the Challenger line by Bogen...and it’s
true high fidelity at truly low prices.
Built to the same exacting engineering
standards as the regular Bogen line,
these Challenger components give you
premium features you can sell with
pride...sales-closing price tags you
can push with profit! Look ’em over at
your distributor. Or, mail the coupon.

.
o D O

o o o 8

L

RC412 Stereo Receiver. An all-in-one stereo
amplifier, stereo control center and stereo FM-AM
tuner. the RC412 has dual volume controls to
permit one-hand balancing of the two channels
and built-in provision for a multiplex adapter.
Power output: 12 watts (6 per channel), Fre-
quency response: 30 to 15,000 cps %1 db. Price:
$169.50. Enclosure and legs: $8.50.

AC220 Stereo Control Center and Dual 10-Watt

Amplifier. An astonishing value. the AC220 fea-
tures low-noise preamp, low distortion. dual vol-
ume controls, loudness switch, channel reversing
switch, provision for tape deck and mono-stereo
mode selector. Comes complete with enclosure.
Price: $79.95. Leg kit: $1.85.

TC322 FM-AM Stereo Tuner. (Matches AC220)
The sensitive TC322 receives stereo FM-AM,
FM or AM broadcasts. It features: AFC. pro-
vision for multiplex adapter, automatic volume
control, illuminated dial scale, and comes com-
plete with enclosure, Frequency respongse: FM:
20 to 15,000 ¢ps =1 db; AM: 20 to 3,500 cps
=1.6 db. Price: $109.50. Leg kit: $1.85.

P e Ll T e p SRR PP
1 BOGEN-PRESTO, DEPT, EW-120, PARAMUS, N. J.
1 @ A Division of the Siegler Corporation

i Please send me more information en

the new Challenger components.

Name

Address

4
b
]
'
]
]
1
1
1
1
]
]
4

EICO STEREO AMPLIFIER

Electronic Instrument Co., Inc., 33-
00 Northern Blvd., Long Island City 1,
N. Y. has announced the addition of a
stereophenic amplifier to its EICO line
of stereo and mono equipment in wired
and kit form.

The AF-4 is a dual amplifier contain-
ing two highly fed back, single-ended

amplificrs, The input selection, mode of
operation, tone and level control facili-
ties are said to insurc complete flexi-
bility for either stereo or mono opera-
tion. The unit employs a moderate
single tone control so that the avail-
able gain, released by this type of con-
trol, is converted into distortion-reduc-
ing negative feedback. Feedback level
around each power amplifier is 27 db
which results in harmonic and IM dis-
tortion figures that fall within the
high-fidelity standards range.

There are five front-panel controls:
input selector, mode, level, tone, and
power “on-off.” Five pairs of separate
inputs provide for ceramic or crystal
sterco cartridges, stereo tapc trans-
port with its own preamp, an AM
tuner, FM tuner, and FM-multiplex
adapter. The input selector switch has
positions for fceding FM tuner output
to one channel and the AM tuner to
the other or the FM tuner to one chan-
nel and the FM-multiplex adapter out-
put to the other.

FISHER SPEAKER SYSTEM
Fisher Ruadio Corporution, 21-21 44th
Drive, Long Island City 1, N. Y. has

developcd a new speaker system for
use with mono and stereo hi-fi audio
equipment.

The XP-1 is rated at 30 cps to well
beyond the range of audibility. 1t is of
bookshelf size and features a free-
piston, three-way system which pro-
vides high compliance plus high effici-

www americanradiohistorv. com

ency, according to the manufacturer.

The cabinet includes a 12” woofer, 5”
mid-range, and 3” tweeter. The heart
of the woofer is a fully encapsulated
magnct system which concentrates
100% of the magnetic flux in the air
gap. The voice coil is 2 in diameter
and is capable of a %" excursion, The
cone is high-density curvilinear with a
bellows-type impregnated cloth sur-
round. Bass response is to 30 ¢ps and
below.

The mid-range speaker is essentially
flat between 1800 and 5000 cps while
the tweeter carries out to 18.000 cps.
The crossover network utilizes oil-filled
capacitors in a three-stage, equalized-
responsc circuit. Crossover frequencies
are at 1800 and 5000 cps.

The system is housed in a rigid cn-
closure, hermetically sealed with a
completc absence of nails or scrcws.
The chamber is filled with Acousti-
Glass to eliminatc all resonances. The
cabinet measures 13%” x 24" x 113%”
and is available in mahogany, walnut,
cherry, or blonde finishes or unstained
birch ready for finishing.

STEREO SWITCH
The Nortronics Company, Inc., 1015
S. Sixth Street, Minneapolis 4, Minn.

has added a stereo switch to its line of
tape recording equipment and accesso-
ries,

The SW-80 facilitates the rapid se-
lection of stereo and monophonic re-
cording and playback. It controls the
application of erase and record signals
to the upper, lower, or both tracks pro-
duced by the heads on the tape deck, A
switch interlocks to eliminate the possi-
bility of errors during recording.

The new unit is designed primarily
for use with a pair of the company's
RC-100 recording amplifiers and any
tape deck. Full details are available
from the manufacturer.

BOGEN STEREO FM/AM TUNER

Bogen-Presto Compuny, Paramus,
N. J. is now in production on a new
stereophonic FM/AM tuner, the Model
ST442.

The circuit uses nine tubes and three
diodes and is designed to receivc si-
mulcast stereo FM/AM programs, FM,
and AM. With the addition of a spe-

ELECTRONICS WORLD
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cial adapter, the tuner will also re-
ceive multiplex stereo (FM/FM). The
unit features a built-in FM antenna
and also has provision for external an-

tennas. In addition, the tuner has indi-
vidual meters for FM and AM. Auto-
matiec volume control is provided on
each channel as well as automatic fre-

quency control. The circuit features
cathode-follower output. Selector con-
trols include stereo FM/AM, FM. AM,
Multiplex, and AFC Out. Outputs are
AM. FM. and Multiplex.

Frequency response is 20 to 18.000
cps =05 db on FM and 20 to 4500
cps *15 db on AM. FM sensitivity
is 1.5 #v., 30 db quieting at 75-ohm in-
put and 30 uv., 30 db quieting at 300-
ohm input.

The enclosure measures 15" x 4%" x
121" Additional details are available
from the manufacturer or any of the
firm's authorized dealers.

NEW FIDELITONE NEEDLE

Fidelitone, Inc. of Chicago has an-
nounced the development of a new
“Pyvramid Point” diamond needle which
is claimed to reduce sound distortion
from records by as much as 85 per-
cent.

The new sivius tip has a pyramid
shape with four sides instead of the
conventional cone shape with a round
point. The design was based on the
cutting stylus with the result that the
needle will follow the groove exactly.

The company claims longer life for
its “Pyvramid Point” diamond needle.
Details on this new component are
available from the manufacturer on
request,

RECORD CLEANING KIT
The Duotone Company, Keyport,

N. J. has announced the availability of
a new record cleaning kit that is suit-
able for stereo as well as mono discs.
The kit contains a super-synthesized
version of the company’s record clean-

er and anti-static spray and two spe-
cial pads to spread the fluid after
spraying. These pads are made of spe-
cially fabricated soft textile with long
irregular pile. This pile has been sci-
entifically designed to reach deep into
the record grooves and lift out the
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THE FISHER

Laboratory Matched Tubes

At FISHER RADIO, the age of mass production is still on the ‘out-
side looking in.’ FISHER Laboratory Tested and Matched Tubes
are still individually selected, and guaranteed to fulfill the maxi-
mum requirements of your high fidelity components.

For absolutely minimum
FISHER Tubes. For high

hum, noise and distortion — choose
fidelity performance free of disturbing

microphonics and intermittents — choose FISHER Tubes. For

perfectly matched power

output tubes designed specifically for

stereo reproduction — choose FISHER Tubes. You will find no
‘variables’— nothing less than the best in every box.

Audio-Fans, Servicemen, Dealers
WRITE TODAY FOR COMPLETE INFORMATION

FISHER RADIO CORPORATION, 21-40 44th Drive,L.1.C. 1,N. Y,

I want to know more about FISHER Laboratory Maiched TUBES!

NAME

STORE NAME

(If & serviceman or deaier}

ADDRESS

Ciry _ STATE

www americanradiohistorv.com
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What the
DUAL-1006

conbination
twrntablefchanger
won’t do

P x
won’t wear records — because the
toncarm is totally disengaged from
the cycling mechanism during play . ..
automatically . . . and tracks perfectly
at as low as 114 grams stylus pressure.

DUAL-1006

won’t produce rumble or hum®—
because totally shielded motor is
1009, balanced in both axes, and
rigid-equipoise motor suspension pre-
vents noise at the source.

DUAIL-1006

won’t develop flat-spot idler thump —
because all gears and idler disengage
automatically after play — no neutral
position to worry about.

DUAL-1006

won’t wow or flutter - because heavy
armor-gauge turntable is both lam-
inated and concentrically girded to
prevent warping and eccentricity.

DUAL-1006

won’t chip record edges or enlarge
center holes — because Elevator
Action changer-spindle uses no
pusher arm, no offsets; lifts stack off
bottom record before it descends.

DUAL-1006

won't ever become obsolete — because
any present (or future) size records
irom 5” to over 12” can be intermixed,
and in any sequence.

DUAL-1006

won’t disappoint you — because these
are just a few of its wonderful features
that result in {lawless, reliable per-
formance. See your dealer soon, or
write us for the full story.

.
united dudio

PRODUCTS OF DISTINCTION

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

*Comparable lo professional equipmgnt.
and eo vital for stereo reproduction.

90

cause of crackling noises while at the
same time coating the walls of the
groove with a thin layer of protective
liquid which lasts for months.

NORELCO RECORDER

The High Fidelity Products Division
of North American Philips Company,
Inc., Hicksville, L. I., New York is now
marketing its “Continental 400" 4-
track stereo record and playback tape
recorder.

Engineered and manufactured by
Philips of the Netherlands. the new
unit features 4-track stereo and mon-
aural record and playhack for tape
cconomy (will also play back 2-track
stereo tapes); three speeds (714, 33%.
and 1% ips) for maximum versatility
and economy; and simple piano key
controls for easc of operation. The

unit is fully compatible with conven-
tional commercial tapes.

The machine has inputs for record-
ing from microphone, tuners, and pho-
nograph with facilities for mixing mi-
crophone with tuners or phono. An
output jack for monitoring with stereo
headphones is also incorporated into
the unit. The unit may also be used
as a self-contained phono/p.a. ampli-
fier and speaker system.

The recorder is housed in a high-
styled carrying case. The unit con-
sists of tape drive mechanism, two
preamps with controls, two 4-watt
amplifiers, and a Norelco wide-range
speaker. Also furnished is a dynamic,
full-frequency sterco (dual-element)
microphone. For sterco playback all
that is required is a second speaker.

ACRO STEREO PREAMP
The Kit Division of Acro Products
Company, 410 Shurs Lane, Philadel-
phia 28, Pa. is offering an easy-to-as-

9.%5
=50 5 5

sembie stereo preamp which has been
designed as a companion unit to the
firm’s “Stereo 20" and “Ultra Linear
I1"” amplifiers.

Each channel has inputs for mag-
netic cartridges, crystal/ceramic car-
tridges, tape head, FM, AM, FM Multi-
plex, and tape head equalized for NAB

www americanradiohistorvy com

standard, and microphone. Qutputs in-
clude two amplifier, two tape, and a
third channel. The input selector has
8 positions while the output selectors
offers 7 operational modes.

Controls include ganged volume-
loudness, halance, individual bass and
treble for cach channel. There are two
switched and two direct a.c. outlets.
The circuit uses four Type 7199 low-
noise pentode/triodes. The unit meas-
ures 4%" x 13%”"x63%"”. Both kit and
factory assembled versions of this
preamp arc available,

STEREO "COMPENTROL"

Centralub, 900 E. Keefe Ave., Mil-
waukee 1, Wis. has announced the
availability of a stereo version of its
“Compentrol"” which is designed to im-
prove the bass and treble response by
automatically compensating for the
Fletcher-Munson effect. At full volume
level, the unit operates with a flat re-
sponse.

The unit consists of two matched
volume controls each with its own
printed-circuit tone-compensating cir-
cuit. Both controls are operated from
the same shaft to assure equal com-
pensation of both stereo circuits. The
entire unit takes only slightly more
space than the original volume control
and requires no circuit alterations.

Two types are available for the re-
placement of 500,000-ohm and 1-meg-
ohm volume controls. For detailed in-
formation on installation and method
of operation, write the manufacturer
direct.

AMPEX "CUSTOM'™ CONSOLES
Ampex Audio Inc., 1020 Kifer Road,
Sunnyvale, Calif. has just introduced
its 1960 *Custom” line of stereo high-

fidelity consoles which feature lower
price tags and a completely revamped
and improved audio control center pre-
amp.

A flexible approach gives a choice of
four versions with a sterco tape re-
corder (records in stereo and plays
both 2- and 4-track stereo tapes) or
with a precision 4-speed stereo record
player; or a combination of either plus
the company's new stereo AM/FM
radio tuner.

All **Custom” versions include the
new audio control center preamp and
a pair of matched speaker/amplifier
systems. Each of the two amplifiers
delivers 15 watts of power (30 watts
total audioc power, 60 watts peak),
through correctly enclosed bass and
treble sound projectors in each of the
two channels.

ELECTRONICS WORLD
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Any of the series combinations is |
available in a choice of walnut or teak
in contemporary design or in cherry |
fruitwood in French Provincial style. ‘
Write the manufacturer direct for full
details on the new “Custom” line, '

|
[

FULL-RANGE SPEAKER

Lafayette Rudio Corp., 165-08 Liberty
Ave., Jamaica 33, N. Y. is now offering
an 8-inch, full-
range duaxial
speaker, the
Model SK-128.

The speaker
consists of an 8-
inch woofer and
2.inch tweeter in-
tegrally mounted
on dual axes. A
departure from
normal coaxial design is to be found in |
the eccentric mounting of the tweeter
and the use of an elliptical baffle. This
new design is said to eliminate inter-
action between woofer and tweeter and
insure over-all response free from in-
termodulation effects. The treated
woofer cone has a unigue “Conical
Stiffener” which prevents break-up and |
permits the cone to move as a true
piston. ’

The tweeter is a separate unit com-
plete with voice coil and magnetic field.
Special treatment of the cone and cone
edge insures an even distribution of
highs. |

AUDIO CATALOGUES

CARTRIDGE CROSS-REFERENCE |
CBS Electronics has made available
a new phono cartridge cross-reference
chart for dealers. The chart lists both
CBS-Ronette and Columbia CD models
for exact replacement of the estimated
six million cartridges in use in the U. S.
The list of 27 CBS-Rounetfe units,
which replace over 500 types, is in-
cluded in the catalogue along with
exact-size silhouettes for ecach car-
tridge for quick identification of model
number and a handy table which illus-
trates and describes various bracket
installations.

The 8-page catalogue, Bulletin PF- |
285, is available free to independent
service dealers through their distribu-
tors.

EQUIPMENT CABINETS

Bozak of Darien, Conn. is now offer-
ing a two-color leaflet illustrating and
describing its new line of equipment |
cabinets.

The new cabinets are designed to
match the firm’s speaker enclosures to |
provide a complete harmonizing mono
or stereo music-center ensemble. |

The equipment cabinets feature two
adjustable shelves on the left with
space for turntable and changer on the
right with record-storage below. Wide
front doors and removable backs per-
mit easy installation.

All of the features ave covered in
detail in the booklet which can be ob-
tained from the company direct or any
of its franchised dealers. —{30— ]
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Lild This Superb Se/scte:
rgan From Simple Kits and

AVE OVER 50%!:

LET US
SEND YOU

FREE
DETAILS

HOW TO ASSEMBLE A

ELECTRONIC ORGAN
IN SPARE TIME!

The Beautiful
Seloter
CONSOLETTE

— the only small or-
gan with two full 61-
note keyboards and
22 stops., Requires
only 2" x 3’2" floor
space! Commercial
value approx.mately
$1600 or more — Yet
you save over 50%
when you bulld this
thrillinginstrument!

Give Your Family A Lifetime of Musical Joy
With A Magnificent Schober ELECTRONIC Organ!

Now you can huild the brilliant, full-range
Schober Consorerre or the larger Coxcewr
Moner with simple Land tools. No skills
are hecessary to construet an instrument with
one of the finest reputations
among clectronic organs, No
woodworking necessary — con-
soles come completely assein-
bled and finished. All you dois
assemble clearly marked elee-
tronic parts guided by clear il-
lustrations and detailed step-by-step instrue-
tious. Fven teen-agers cim asscinble the
Schober! You bnild from kits, as fast or as
slowly as you please. . .at home, in spare
time — with a small table serving as your
entire work shop!

Pay As You Build Your Organ;

Start With As Little As $18.94!
You may start building your Schober at once
with an investiment of as little as $18.9.4. The
musical instrmment vou assemble is as fine,
and teelmically perfeet, as a conunercial
organ built in a factory — yet yvou save over
507 on top-quality  clectronic parts, on
high-priced l]ulmr, on usual retail store mark-

up! In yonr own home, with yonr own hands i

vou huikd an argan with genuine pipe orgen
tones in an infinite variety of tone colors
to hring into vour home the full graudeur
of the Fmperor of Instruments. You may
build the Coxsorerre for your howme, or you
mav want to build the great Coxcenrr
Monkr for home, church, school or theatre.
You save S0% and more in cither casc.

www americanradiohistorv com

[ tHE GReat |
CONCERY MODEL

meets specifications of
American Guild

of Organists
= 10" hi-fi LP record demonstrat-

Send For Complete Details On Schober Organs
and For Hi-Fi Demonstration Record
The coupon will bring you a handsome 16-
page booklet in full color deseribing Schober
organs in detail, plus articles on
how casy and rewarding it is to
build your own organ and low
pleasant and quick it is to learn
to play the organ. In addition,
we have prepared an exciting

ing the full range of tones and voices avail-
able on the Schober, which vou may have
for only $2,00 (refunded when you order a
kit). Liternture on the Schober is FREE!
There is no obligation; no salesman will call.

Mail This Coupon
For FREE Literature
- and Hi-Fi Record
t % Today!

B o o o o o o
The Scthober Organ Corp., Depl. RN-2 |
2248 Broadway, New York 24, N. V.,
| O Please send me FREE full-colos booklet and |
other literature on the Schober organs.

O please send me the 10" hi-fi Schober demon-
] stration record. | enclose $2.00 {refundable on |
] receipt of my first kit order).

' NAME.cosssnsocacessrasarantenaorrsnunsosanasiasen

Address, ..o,

esssava i sa0asnss0RusuRrEs

|
|
|
|
City.ieossssss .-..........l«ne...Shn........._l

N
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“woorerw;, STANDARD PROFESSIONAL

TUBE TESTER

% Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in, Hearing Aid, Thyratron, Minlatures,
Sub-miniatures, Novals, Sub-minars, Proximity fuse types, etc.

% Uses the new self-cleaning Lever Action Switches for individual element testing. Because
all elements are numbered according to pin-number in the RMA base numbering system,
the user can instantly identify which element is under test. Tithes having tapped fila-
ments and tubes with filaments terminating in more than one pin are truly tested with
the Model TW-11 as any of the pins may be placed in the neutral position when necessary.

* The Model TW-11 does not use any combination type sockets. Instead individual sockets
are used for each type of tube. Thus it is impossible to damage a tube by inserting it in
the wrong socket,

% Free-moving built-in roll chart provides compiete data for all tubes. All tube listings
printed in large easy-to-read type.

% NOISE TEST: Phono-jack on front panel for plugging in either phones or external ampli-
fier will detect microphonic tubes or noise due to faulty elements and loose internal

connections.

—=SEPARATE SCALE FOR LOW-CURRENT
Mods! TW-11—TUBE TESTER , . . Total EXTRAORDINARY FEATURE TUBES. Previously. oh emission-type tube test-
Price $47.50—Terms: $11.50 after 10 day ers. it has been standard practice to use one scale for all tubes. As
trial, then $6.00 h§ a result, the calibration for low-current types has been restricted
S, ‘then . per rl_l°nf or & monthg to a small portion of the scale. The extra scale used here greatly
if satisfactary. Otherwise return, no ex- simplifies testing of lcw-current types.
planation necessary! The Model TW-11 operates on 105-130 Volt 60 Cycles A.C. Comes NET

housed in handsome portoble Saddle Stitched Texon case.

SUPERIOR'S NEW MODEL 83

C.R.T.TESTER

TESTS and REJUVENATES ALL PICTURE TUBES

— [
ALL BLACK AND WHITE TUBES ALL COLOR TUBES
From 50 denf.e” .to 31’1'0( degree types—{rom Test ALL p:g.ture |lube-l-in":he c‘l'rton—ont of
0 307 types, -_— ¢ carfon—in e setl
® Model 83 is not simply a rehashed black ® Model 83 will detect tubes whith are apparently good
and white C.R.T. Tester with a color but require rejuvenation. Such tubes will provide & pic-
adapter added. Model 83 employs a new ture seemingly good but lacking in proper definition.
improved circuit designed specifically to contrast and focus. To test for such malfunction. you
test the older type black and white simply press the rej. switch of Model 83. If the tube is
tubes, the newer type black and white weakening, the meter reading will indicate the condition.
tubes and all color picture tubes. L] Rej)uy\lren«tloilll o}{ plcltture tubenh lsnv;ot sh:lplys ahmatt:: of
applying a gn voltage to the ament, uch voltages
* ‘I;nlpgezl“nﬂga v‘m‘t’xgi:' ’;?"T‘::' o]?!lenrmeené improperly applied can strip the cathode of the oxide
types and the newer B.4 types. . coating essential for proper emission. The Model 83
o Model 83 empioys a "" air-damped :lppllea a'l:decut'teh low vo‘;tase unll(ormly to assure in-
— - sed Mfe wi
Model 8,3 C.R.T. Tube Tester meter with quality and calibrated cn.et;ode damage. ne LA
Totol Price iyqivenibmadisissmnman 1+ -$38.50 scales. Model 82 es & d in hond
Terms: $8.50 gfter 10 day triol, then $6.00 ® Model 83 properly tests the red. green po?-fable s%:m,: S;’I.;:;eJnTeggn s::;:
monthly for 5 months if satisfactory. Other- 3;1: Iﬂue ’serct,lonuh of calor u;bes indi- ompiete with sockets for all block
i » vidually—fol' each section of a col 7
wise return, no explanation necessary tube contains its own Hiament. plate,  and white tubes and all color fubes. NET
grid and cathode. Lo AN

GENOMETER

7 Signhal Generators in One!

¥ R.F. signal Generator for A.M. ¥ Audio Frequency Generator v Cross Hatch Generator
¥ R.F. Signal Generator for F.M. v Bar Generator ¥ Color Dot Pattern Generator
v Marker Generator

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

R. F. SIGNAL GENERATOR: VARIABLE AUDIO FRE- BAR GENERATOR: The Model
ThelModeI T\]'-.‘)OA Genometer QUENCY GENERATOR: In TV-50A projects nl}r nctﬁal 1Bm'
provides complete coverage for tion to a fAxed 400 cycle Pattern on any TV Receiver
A.M. and F.M. alignment. Gen- :ﬂ:del.w(:we audl:. the M,’,'de, Sereen. Pattern will consist of

Model TV-50A—Genometer erates Radio Frequencies from 4 to 16 horizontal bars or 7 to
Total Price ......... $47.50 100 Kilocycles to 60 Megacycles TV-50A Genometer proviggs 20 vertlcal bars.

NI S g HEu s s on fundamentals and from 60 2 variable 300 cycle to 20,
Terms: $11.50 after 10 day trial, then $6.00 Megacycles to 180 Megacycles on  ¢Ycle peaked wave audio THE MODEL TV-504
monthly for 6 months if satisfactory. Other- powerful harmonies. signal. comes gbsolutely com-

wise return, no explonation necessary. plete with shielded leads

and operating instruc-
DPOT PATTERN GENERATOR (FOR COLOR MARKER GENERATOR: The Model tions.

CROSS HATCH GENERATOR: The TV): Although you will be able to use most TV-50A includes all the most fre-
Model TV-50A Genometer will pro- of your regular standard equipment for serv- guently needed marker points. The $ 50
NET

ject a cross-hatch pattern on an icing Color TV, the one addition which is & following markers are provided: 189
TV picture tube. The pattern wiﬁ “‘must’” is a Dot Pattern Generator. The Dot Ke., 262.5 Kec., 456 Ke., 600 Kc., 1000
consist of non-shifting, horizontal Pattern projected on any color TV Receiver Ke.. 1400 Ke., 1600 Kc.. 2000 Ke.. 2500
and vertical lines interlaced to pro- tube by the Model TV-50A will enable you Kc.. 3579 Ke.. 4.5 Mc.. 5 Mc., 10.7 Mc,,
vide a stable cross-hatch effect. to adjust for proper color convergence. (3579 Kc. is the color purst frequency)

. EXAMINE BEFORE YOU BUY!

USE APPROVAL FORM ON NEXT PAGE

ELECTRONICS WORLD
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SUPERIOR’S NEW MODEL 77

Medel 77 — VACUUM TUBE VOLTMETER
...Total Price $42.50—Terms: $12.50 after
10 day ftrial, then $6.00 monthly for 5
months if satisfactory. Otherwise return,
no explanation necessaryl

YAGUUM TUBE VOLTMETER

WITH NEW 6’ FULL-VIEW METER

J Model 77 completely wired and calibrated with

accessories (including probe, test leads and
portable carrying case) sells for only $42.50.

J Model 77 employs a sensitive six inch meter.

Extra large meter scale enables us to print all
calibrations in large easy-to-read type.
Model 77 uses new improved SICO printed cir-
cuitry.

J Model 77 empleys a 12AU7 as D.C. amplifier

and two 9004's as peak-to.peak voltage recti-
fiers to assure maximum stability.

v

v

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

Model 77 uses o selenium.rectified power sup-
ply resulting in less heat and thus reducing
possibility of damage or value changes of
delicate components,

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

Model 77 uses selected 1%, zero temperature
coefficient resistors as multipliers. This assures
unchanging accurate readings on all ranges

SPECIFICATIONS

AS A DC VOLTMETER: The Mode! 77 is indis-
a

pensa in I
must tor Black and Whi

ceiver servicing where circuit loading cannot

be tolerated

AS AN AC VOLTMETER: Measures RMS val-
wave., and peak-to-peak value if
vol

oltages that deter-

e  Pedestal

I
easily read

AS AN ELECTRONIC ()".\l\ll-.'l'll".l{(:

measurement

wide range ol

tsotated and revaired

Model 77 comes complefe with aperating instructions,
A streamlined carrying case,
instruction book, probe and Jeads.

Use it on the bench—use it on cails.
no extra charge, accommodates the fester,
Operates on 110-120 volt 60 cycle. Only

Because of
eaky capacitors

« DC VOLTS 0 to 3/1%/75/150/300/750/1.500
volts at 11 megohms input Tesistance. « Al
YOLTS (RMS) 0 to 3/15/75/150/300/750
1,500 volts. « AC YOLTS (Peak to Peak) 0 te
8740/200/400/800/2.000 volts, * FLECTRONIC
OHMMETER — 0 to 1,000 ohms/10.000 ohms
100,000 u/h%l i megohm /10 megohms / 100
ol

1. + OECIBELS 1
db to + 18 db, + 10 db to + 38 db + 30 db to
+ 58 db. All based on 0 db = .008 watts (6 mw )
inte a 500 ohm line (1.73v). ¢« ZERO CENTEN
METER—For discriminator alignment wlth ful
scale range of 0 to 1.5/7.5/37.5/73/150/375/750
volts at 11 megohms Input resistance

42

AT

probe and test leads.
included at

SUPERIOR’S NEW

MODEL 79

Model 79—SUPER-METER . . . Total Price
$38.50—Terms: $8.50 ofter 10 day trial,
then $6.00 per month for 5 months if
sotisfactory. Otherwise return, no explo-
nation necessoryl

~ GERMANIUM DIODES.

The Model 79 represents 20 yaors of continuous ex-
perience in the design ond production of SUPER-
METERS, an exclusive SICO developmeni.

In 1938 Superior Instruments Co. designed its first
SUPER-METER, Model 1150, In 1940 it followed with
Model 1250 ond in succeeding yeors with others in.
cluding Models 670 ond 670-A. All were bosically
V.0.M.'s with extro services provided to meet chang-
ing requirements,

Now, Model 79, the lotest SUPER-METER includes
not only every tircuit improvement perfected in 20
years of speciolizotion, but in dditi includes
thoss ssrvices which are "“musts” for properly serv.
icing the ever increosing number of new P i

SUPER-METER — W!TH NEW ¢" FULL-VIEW METER
A Combination NOLT-0HM MILLIAMMETER,

Ptua CAPACITY, REACTANCE, INDUCTANCE AND DECIBEL MEASUREMENTS.
Atoa Teats SELENIUM AND SILICON RECTIFIERS, SILICON AND

D.C. VOLTS: 0 to 7.5/15/75/150/750/1.500.
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000.
D.C. CURRENT: 0 10 1.5/15/150 Ma. 0 to 1.5/15 Amperes.
RESISTANCE: O to 1,000/100,000 Ohms. 0 to 10 Megohms.
CAPACITY: 001 to 1 Mid. 1 10 50 Mid.
REACTANCE: 50 to 2,500 Ohms, 2,300 Ohms to 2.5 Megohms.
INDUCTANCE: .15 to 7 Henries, 7 to 7,000 Henries.
DECIBELS: —6 to 18, 414 to +38, +34 to +38.
The following components ore olf tested for
QUALITY ot oppropriote test potentials. Two
parate BAD.GOOD scoles on the meter oce

used in oll phoses of taday's electronic production.
For exomple with the Model 79 SUPER-METER you
con meosure the quolity of selenium ond silicon
ractifiors ond oll types of diodes—components which
have come into common use only within the past five
yeors. ond because this lotest SUPER.METER neces-
sorily required exira meter scole, SICO used its
new full-view &-inch meter.

Mode! 79 comes complete with operoting instructions and
test Jeods. Use it on the bench—use it on calls. A stream-
included ot no extra chorge occom-

fined carrying cose

modates the fester, instruction book and test leads

used for direct readingas.
All Electrolytic Condensers from | MFO to 1000 MFO.
All Selenium Rectifiers. Al Germanium Diodes.
All Sllicon Rectifiers. Al §llicon Diodes.

‘38..

_Only

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C. O.D.

P e T T (L T O Mioss ELECTR&‘TE,_IRT—'—___"'"—'_---—--________———__—-____———1

this or the facing page for 10 | ?IEP*. D-:ﬂ. JI849 Tenth Ave.. New York 34, N, Y. |
. ‘lepse send me the ynits checked on approwal. | | S 1 will pay on

days before ‘ynu buy. 1 com l the terms specified with no interest or llnunr‘v"chlrrzm added. Othees N I

pletely satisfied then send E;"i: du IC:.‘rth‘ 1rial positively cancelling ail furthee obligal O caciverenn- eiaarareaens ceerersarareratasr oo |

p — . . Model W.il.... Total Price $47.50 Model 77 Total Price $42.50

own Payment and pay bal- | =gi1.50 within (0 days. Balance $6.00 $12.50 within 10 days. Bauneessam |

ance as indicated on coupon. | monthly for 6 menths. monthly for 5 months Addre:

No Interest or Finance Charges [m] :'s"gﬁ' q,m; - 'd'TMaIBP;i“ 328.50 O madet 7 ot P s3n.50 113 ] SO sesirarenas [T Goooeas |

- - . within ays, 6. otal rice 5

Added! 1f not completely sat- | o mor‘l’tllny for 5 months. alance 00 “'ng'"'m" 10" days. Balanes $6.00 |

i i odel TV-SOA....Total Prico $47.50 monthly for 5 months. ]

isfled r!.lurn unit to us, no $11.50 within 10 days. Bllrln.usﬂi.oo CItY wevvrarearracersnaserns Zone..., State......... '

explanation necessary. L_m_ont_hly_for_s months All prices net. F.O0.B.. N.Y.C. ]

December, 1959 93
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Here is your

CHRISTMAS KIT

Complete—Low Priced

CITIZEN’S BAND
Two-Way Transceiver

No examination required for use of this equip-
ment.

Made from parts of finest guality.
Meets F.C.C. Requirements.

Two models to choose from. Both now avail-
able in KIT FORM.

Kits are complete, including Cabinet, Pre.
punched Chassis, Power Transformer, all
components, Mike, Crystal, Easy to follow
instructions and schematic. F.C.C. form 505
furnished with each order.

SPECIFICATIONS

Both models have Superheterodyne Receiver
with RF Stage. One MV sensitivity, over two
watts Audio Transmitter 5 Watts of RF, 100%
AM Modulated. 40 to 80 Ohms Antenna Out-
put. Power Transformer operates on 6VDC,
12vDC and 117VAC. All units can be operated
as base or mobile.

CUSTOM DISPATCHER

Has noise limiter and adjustable squelch.
Crystal controlled Receiver and Transmitter.

A few factory wired
°n 6995 and tested Custom

Kit... Dispatchers ready for
prompt delivery at $89.95.

g e A
e 8

MODEL 1000 DK

Has Tuneable Receiver. Receives all 22 chan-
nels and 10 meter band. Has fixed squelch
and noise limiter.

Ground plane antenna.............. $17.00
Finest quality mobile antenna with 15
of lead-in ....................... $16.00
POWER SUPPLY KIT for those who want
to use parts on hand. .............. $13.95

Consists of fully shielded 100MA 6V, 12V and
117V transformer, choke, condensers, tube
and sockets and vibrator.

ANl units complete. 15% deposit required with all

C.0.D. orders or send cash and take 2% discount.
F.0.B. Chickasha.

PROMPT DELIVERY

CHICKASHA ELECTRONICS, Inc.

Chickasha, Oklahoma
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Transistor Radio Circuits

Part 2. Covers the mixer and oscillator stages
to be found in most automobile radio receivers.

EpiTor's NoTE: This material on tran-
8istor circuits, appearing here and in sub-
scquent issues, 18 being reproduced with
the kind permission of the Delco Radio
Division of General Motors Corporation.
Althongh originally prepared and dis-
tributed to those servicing Delco auto
radio receivers, much of the information
is also applicable to other types of tran-
sigtorized radios and we believe it worth-
while to present this material to our
readers.

Mixer Stage

The purpose of the mixer stage is to
convert the r.f. signal to a fixed inter-
mediate frequency somewhere between
the r.f. signal frequency and the audio
frequencies. The resulting i.f, signal
output is obtained by mixing two input
signals—one from the r.f. stage or an-
tenna and the other from the local
oscillator of the receiver. The two fre-
quencies are then present in the col-
lector circuit and the difference
frequency of 262 ke. is selected by the
i.f. transformer-tuned circuit.

The mixer transistor in Fig. 2 is a
2N149 low-power u-p-n unit with good
voltage amplifying characteristics. The
signal from the r.f, stage is developed
across the 3900-ohm base resistor and
applied to the base of the transistor. A
common-emitter circuit arrangement
is used and a positive base voltage is
obtained by a voltage divider in the
base circuit. This consists of a 3900-
ohm resistor and a 39,000-ohm resistor

=

+6 5v.

I F TRANS.

TO LOCAL O8C.

Fig. 2. Typical mixer stage for auto radio.

in series across the 6.3-volt line, which
produces a base potential of about 4
volt.

There is a 1000-ohm resistor in the
emitter circuit which has a stabilizing
influence on collector current. Addi-
tional emitter voltage is produced by
the local oscillator signal which is cou-
pled to the emitter through a .02-uf.
capacitor. This is an a.c. signal which
drives the emitter into conduction on
the negative swing and into cut-off on
the positive swing, producing a recti-
fied emitter voltage which keeps the
mixer transistor operating in a non-
linear fashion near the class B point
for best detection characteristics. If
the oscillator is not oscillating, the
emitter voltage in the mixer stage will
be lower than the base voltage. The
oscillator circuit is discussed later.

Collector current varies at both the

www americanradiohistorv. com

oscillator and r.f. signal rates since
both voltages are modulating the hase-
emitter diode current. The “difference
frequency” is then selected by the i.f.
transformer tuned to 262 ke. and this
becomes the i.f. signal. In most cases,
the i.f. signal will then be amplified by
two or three successive i.f. stages to
produce good receiver sensitivity.

Oscillator Stage

The 2N149 oscillator transistor in
Fig. 3 is connected in a tuned-collector
circuit arrangement which employs an
untuned base winding to provide induc-
tively coupled feedback to sustain os-
cillation. The tuned tank circuit deter-

TO MIXER
CORE BAR CONNECTION
2N149 iy

(-1

VWA —e- + 6.5V,

+6.5v,

I|20

Fig. 3. Oscillator stage using a 2N149.

mines the oscillator frequency, which
is always tuned 262 kc. above the in-
coming station frequency by a pow-
dered iron core which is physically
connected to the common core bar.

Forward base-emitter driving cur-
rent is obtained by the 6800-ohm and
1200-ohm voltage divider resistors in
the base circuit and the base current
is given an additional “'kick’ each cycle
by the feedback voltage induced in Ls.
Thus, during part of each cycle the
induced voltage drives the base more
positive which increases base current
and causes a surge of collector current
to charge the tank capacitors.

During the other half cycle, however,
the base voltage reverses, driving the
transistor into cut-off and allowing the
tank capacitors to discharge and
charge again through L, in flywheel
fashion. The 560-ohm self-bias resistor
in the emitter circuit has a degenera-
tive effect since the voltage drop across
it causes the emitter to go in a positive
direction on the conduction part of the
cycle. This prevents excessive collector
current and loading of the tank cir-
cuit, which assists in maintaining good
oscillator stability.

The oscillator voltage is capacity
coupled to the mixer stage from a low
impedance point of a capacity divider
across L,, consisting of a 220-puf. ca-
pacitor and a .002-uf. capacitor in
series, This provides proper matching
for the emitter connection at the mixer
stage, which is also a low-impedance
point. (To be continued)
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Even SANTA shops by mail at RADIO SHACK! @R

*'\:' LS
Five fabulous bargains for mail-order Santas — a® b “ o i h'\' ® /
typical of what you see month after month RS F
when you sign up to receive — FREE — % ¢ ‘3
Radio Shack’s Bargain Bulletins. See coupon below! 213 \

i~ N

- AKER
1'/‘5‘TR0MBERG-CARLSON $99.95 COAXIAL SPE

!
dio Shack! S TRANS
50 % oft at Ra 1959 ANS'STDR GlFT SENSA
SAVE 460 — 2 "'. Portable — burt: TION
Q5  Model RFAB3 s 28 ; po BU-in speake, .
$39 ay 157 coaxial Phone jacki >
_ for stereo, T
speaker 1, giftst $ 95 AALS
wn monaural, & m
S H° nigtory — and we MECD $19.95 vaiue 38
. in hi-fi histo 4 §-C masters k‘
The most exxr%?\[g\:‘?:zm\:fznd-re{looﬂ{”‘::‘:l 2!;’:;9 ww:'e‘;;h:\}u\;' ‘?:ers exclugively .__ 1 \“"\,\_
! adelity! Thi Iy driven J 00 cps. met€ OF yourself, g . r51es all ¢r
hice Teatures DALY ik up, 10\ and nopet S0 £t il three raior L%, 97 MTiends. i
dispersion ¥ crossover. B# ker 10 1l ac an Wi Areas, | reception o 1t you'q o
X 3000 cps this speRl 1, two for 4%, Hag byilg LEvery m 1
designed Vg o ha alty monaural FEEL ot In 21" penker 0T station ipn or one,
but Radio der one for au you'll be &€ S nelrad mark; €I, antenng, j Metropolitan
dealer €O 'r“eoogﬂ‘em'fE“t‘;:rhz}:{ J3," deep. 16 oh s, each Aceees';',’iy- er;-l[:nds‘,me "-":I“dtdfor earphone
a
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phone, battery ext:; S::sx:.
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AMAZING:+‘BASIC-10" CLASSICAL LP OFFER

A library of 10 reg. $4.98 famous-fidelity, famous-fabel (in disguise) records — literally
a disk-opedia of music — at a history-making low price of less than $1.10 per record!

% NOT $2 chain store or supermarket disks!
% EXACTLY the same music, ‘masters’’, and vinyl
os this maker’s reg. $4.98 label!

ALL 10 95 Fepy
RECORDS . $49.80 value!

A Radio Shack exclusive! The great classics you've always wanted to give (or get) — nearly
ten hours of great music — at a price that says order one set fer your own collection, one or
two others for gifts, for your school, your club! Supert highest-fidelity recordings, every one,
pressed for a terminated Record Club offer. Radic Shack bought the entire remaining in-
ventory and agreed not to disclose the maker’s name, the artists or the world-renowned
orchestras ! (Though we've disguised the labels, when you hear these records you'll instantly
recognize the virtuoso artists, the top-rated performances!). Included are: Beethoven's
Symphony No. 5: Schubert’s “Unfinished” Symphony No. 8 and Sympheny No. 5; Dvorak’s
“New World” Symphony; Bizet's Carmen Suite; Grieg's Peer Gynt Suite: Rimsky-Korsa-
koff's Scheherazade; Franck's Symphony in D minor; Tchaikovsky's 1812 Overture, Capric-
cio Italien, Piano Concerto No. 1, and Symphony No. 5; and a collection of Strauss Waltzes.
Every record is individually factory-sealed and handsomely jacketed. The entire group is in
one easy-to-mail package — or break it up for 10 perfect single-record gifts. Ship. wt. 10 lbs.

TREE LIGHTS

fobulovs *

CHRISTMAS

4-lite set o

2 for 3%

avings!

33§1.

o sellovt! 2

Alwoys

compj;

anc any CPs re,
Net “3‘”;2'125““8. o u:ﬁ bettgy o
it Sh,',e-,te in eah;.
. 1b,

C—— S
RADIO SHACK CORPORATION, Oept.12F
Z!od(:ornmoweallh Avenue, Boston 17, Mass,
Send:
Monthly Bargain Bulletins — FREE!
Stromberg-Carlson speaker. 90LX215 @ $39.95
Portable transistor radio, 90L601 $9.95 ea.
) Accessory earphone, 91L166 69¢
) Battery, 95L030 @ 59¢
“Basic-10" LP Library, 93W1889 @ $10.95
Electrostat-3 tweeter @ $27.50 ea.
( ) 36CX017Y, mah.

r ¢ . g

w*: agrnntmn °;r16 ©hm ty,

. Cakers, Sh,'ppe:f;eft bal
= - © WL 2 g

New 1960 Radio Shack
ELECTRONIC BUYING GUIDE only 35c

50,000 sold! Practically

0O 0oo

an electronies education 36CX041Y, blond ( ) 36CX059Y, wal.
in itself.. 312 book-size [ Electrostat-3 crossover @ $6.95

814 x 11 rotogravure é 11534, 8 ohms { ) 91L531, 16 ohms
pages, profusety illus- O Christmas lights, 98L278 @ $1.79

trated, crammed with
articles, engineering
data, complete specifi-
cations for over 40,000
electronie, hi-fi, optieal,
tool, record, gift items.

[J 1960 Electronic Buying Guide @ 35¢
Name

Address
__ Zone ___ State

Cit
CORPORATION l[jy Check [J Money Order O c.0.D.
167 WASHINGTON STREET, BOSTON 8, MASS. + 730 COMMONWEALTH AVENUE, BOSTON 17, MASS, - 230-234 CROWN STREET, NEW HAVEN 10, CONN.

December, 1959 95
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A PRODUCT OF ALLIED RADIO

Deluxe FM-AM Stereo Hi-Fi

'ki['S® make the Big News...

eee b0 BRIBIISLIERERRRIS

ALLIED'S

See these and scores of other great knight-kits

~

Y-M2 Custom Superhet Citizen's

Y-608 Lab AC VTVM with Auto-

2000430800 RRRRRRY

NEW LOWEST TERMS

less)
00; up
Fast

Only $5 down (or
on orders up to $2
to 24 months to pay-

handhn

g—no red tapeA_

Scope with Trig-
gered Sweep and
Piug-in Vertical
Preamps (less
Preamps) $285.00

only 310 down

BEERESYNRSYEEEERE NS

IR A A A A A R R A A N R YN

Y-773 Super-Value 20-Watt
Stereo Hi-Fi Amplifier $44.50

only $2 down

Tuner (Multiplex add-in). = $87.50 Band Transceiver .. $79.95 matic Range Selection, . . . $99.50
only 35 down only $5 down only $5 down
Y611 Lab DC

oOlO“‘OOOOQ

"t 6 000@

T-400 400-Watt Transmitter (AM and
SSB add-ins available) - $395.00

only $10 down

Y-708 1000 Ohm/Voit
Pocket Volt-Ohm-Milli-
ammeter ... $9.95

g}\

AL

G-30 Amateur Grid Dip
Meter (1.5-300 mc) . . .$22.95

only $2 down

ttosneses00000000 000

Y-111 Ammeter-Voltmeter for
Cars and Boats .. . $10.75

there’s a money-saving knight-kit for every need
SEE PAGE AFTER PAGE OF FASCINATING KITS, INCLUDING :

HI-FI KITS

Stereo Deluxe Preamp
60-Watt Stereo Amplifier
Stereo Control
25-Watt Amplifier
18-Watt Amplifier
12-Watt Amplifier
FM-AM Tuner
FM Tuner
Speaker Systems

and others

HOBBYIST KITS
**Span-Master” Receiver

*“Space-Spanner” Receiver

*Ranger" Radios
*QOcean Hopper” Radio
Clock-Radio
Radio-Intercom
5-Transistor Portable
2-Transistor Pocket Set
2-Way Intercom
Electronic Lah Kits
Photoelectronic System,
and many others

INSTRUMENT KITS

DC VTVM ,
Volt-Ohm-Milliammeters
5" Oscilloscopes

Tube Checkers

RF Signal Generator
Signal Tracer

Audio Generator

Sweep Generator
Battery Eliminator
Capacity Checker
Transistor Checker

R/C Tester, plus many others

sold exclusively by A L L ' E D R A D l 0

wwwW americanradiohistorvy com
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the Best News in electronic kits for 1960

SAVE UP T0 50%

BUILD THE BEST

Y-7714 Deluxe 40-Watt Stereo Am-
plifier (with Center Channel). . $79.50

only $5 down

¢ ¢ O

a

¢ £
R-100 Amateur Communica-

tions Receiver (Hi-gain, with
built-in Q-Multiplier) $104.50

only $5 down

Sssessceeessesessse

Y-713 Citizen's Band

$39.95
only $2 down

Transceiver

SEE THEM HERE

AMATEUR KITS
50-Watt Transmitter
Self-Powered VFO

100 kc Crystal Calibrator
RF “'Z" Bridge

Code Practice Oscillator

y : . E? our 39th year

THE WORLD'S LARGEST ELECTRONIC SUPPLY HOUSE

%‘UWMOMMMWZ’WODMMMWBMO*’H’OMWMMMM el 74

With the exclusjve knight-kit

MONEY-BACK GUARANTEE

KNIGHT-KITS
are .
Every KNIGHT- K| an exclusive product of A

—
—
—
i
—
—
o
—
e
—
—

lied Radi

) Meets or 5 adio.

t exc

'0NS, or we refund your money i:?:isl Published specifica.
BUY Any KNIGHT. ;

KIT! Buy,

- LD 17/ =
L gsr PERFORM Exacr;y AS CLA/

= R WE REFuND “h

=
=
S oD You ety

MM@M Wy YQWQQQQ@QWWWWWOQQVMWMMQ Q{)QOQQQOWQ§
only knight-kits have g

“CONVENIENCE ENGINEERING”
for easiest building...no previous
electronic experience needed

Exclusive in Knights-Kits, “convenience engineering"’
means special attention to every detail: resistors

are carded and numbered for easy selection .. .all
parts and hardware are packaged in clear plastic
bags for easy identification.. . wire is precut,
stripped, tinned and color-coded to save time...
special printed circuitry is used to eliminate / /
complex wiring...all parts are top premium
quality...you get everything—even the solder!
Finally, Knight-Kit instructions are clear as
crystal; step-by-step procedure and wall-sized
picture diagrams make assembly a marvel of
simplicity. Your final reward is proud
enjoyment of the superior performance
designed into your Knight-Kit.

ozfozfomooamzroaom‘mmmaomzm

b4 |

Knight Kit Resistors
-
o0 —
. -
l [ T

ALLIED
RADIO

nvdmyreino in

ELECTRONICS

CATAROS 100

FREE send for the value-packed
1960 ALLIED CATALOG

Write for the 1960 ALLIED Catalog featuring the
complete KNIGHT-KIT line—see the big news in
electronic kits—get this leading Buying Guide for
everything in Electronics. Send for your FREE copy.

soax: maBN 933

ALLIED RADIO CORP., Dept. 161-M9
100 N. Western Ave., Chicago 80, IlI.

[J Send FREE 1960 ALLIED Catalog

— 1
|,' Name
|
|| Address
|
I ciy Zone State
|
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..Build the Best

Portable.." T{IH1L

6-TRANSISTOR RADIO RA-6

Kit $29.95 Wired $49.95

INCLUDES #.E.T., LESS OV BATTERY

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 & stabillty.
o 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 s planetary vernier tuning {7:1 reduc-
tion) for easy station selection & tuning
high-impedance earphone jack for private
listening; eliminates drain of output stage
when using earphone « attractive tan leath-
erette case, retractable handle « compact:
82" w, 4vz” h, 22" d. Only 3 Ibs.

Build the BEST BUYS in

Ham* goar. TTL

g ° 2

N "U.S. PaAT. NO.
D.104.77¢

90- WATT CW TRANSMITTER* #720
Kit $79.95 Wired $119.95

“ldeal for veteran or novice"” — ELECTRONIC
KITS GUIDE. “Top gquality” POPULAR ELEC-
TRONICS. *“Well designed’ — ELECTRONICS
WORLD. 80 thru 10 meters with one-knob band-
switching. Full *‘clean” 90W input, 65W ex-
ternal plate mod. Matches loads 50 to 1000
ohms. May be used as basic exciter unit. TvI
shielded. Tubes: 6146, 6CL6, 2-6AQ5, GZ34.
Attractive *“living room’’ low-silhouette design.
157 w, 57 h, 97 d.

UNIVERSAL
MODULATOR-
DRIVER #1730

Kit $49.95
Wired $79.95
Cover E-5 $4.50
Delivers 5S0W undistorted audio. Modulates
transmitters having r.f. inputs up to 100w.
Unique over-modulation indicator. Output
transformer matches 500-10,000 ohms. Low-
level speech clipping & filtering. Inputs for
xtal or dynamic mikes, phone patch, etc. 7
tubes. 6" h, 14" w, 8” d.

Ny

GRID DIP METER "f'._m. vy

Kit $29.95 - Q

Wired $49.95 #710

Includes complete set of coils for
«n full band coverage. 400 kc—230 mc in
58 overlapping ranges. 500 ua meter.
w Plug-in coils are pre-wound, pre-calibrated to
= 0.5% accuracy. Transformer-operated power
= supply. 2% h, 2% w, 678~ |.
K Compare—judge for yourself —at your ncigh-
“ borhood EICO distributor. For free catalog
; on 65 models of ELCO test instruments, hi-f
“ & "ham’ gear, fill out coupon on Page 36

® ELECTRONIC INSTRUMENT CO.. Inc.
3300 M, Bivd, L FC1N Y
©
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Phosphors and Their Uses
(Continued from page 51)

| it is still being used in some projection-

TV picture tubes. Almost overnight,
calcium halophosphate activated by
antimony and manganese (*“halo” be-
cause it contains the halogens, chloride
and fluoride) was used exclusively.
Like the silicate system, it is not a

| single phosphor, but a complex family

in which some color variations can be
made by changes in “mol ratios” or
activator concentrations. The primary
activator, manganese, gives rise to the

| emission of a red band, in conjunction

with the secondary activator or sensi-
tizer, antimony, emitting in the blue
region.

As color rendition became a more
important factor in lighting, the cal-
cium silicate phosphor was used as the
major component in the deluxe series
of phosphors. In 1954, the super deluxe
cool white lamp was introduced, which
provides the best rendition of color vet
obtained with fluorescent lamps. The
basic phosphors for this lamp, both
developed by Sylvania, are calcium
strontium orthophosphate activated by
tin, subsequentily replaced by the
brighter calcium zinc orthophosphate:
tin activated. In 1956, in response to
demands for higher illumination for
virtually all seeing tasks, Sylvania in-
troduced the VHO (Very High Output)
lamp, which produces two and one-hall
times as much light as conventional
lamps of the same dimensions. This im-
portant development miakes possible
the cxtension of fluorescent lighting
into medium and high bay industrial
lighting, as well as for outdoor applica-
tions such as street lighting, parking
lots, etc.

While each lamip contains only a few
grams of phosphor, the amount of
phosphor required by the industry each
vear adds up to many tons. The phos-
phor is applied to the inside of the
lamp as a lacquer suspension, from
which, after the solvent has evapo-

| rated, the lacquer is baked out, leaving

the phosphor adhering to the glass in
a smooth, uniform coat. The raw ma-
terials for phosphors must be of ex-
ceptional purity. Accordingly, purifica-

tion procedures arc always a vital part
of the precipitation of phosphors or
phosphor component raw materials. In
general these are made as pure as pos-
sible, then the desired amount of acti-
vator added in the form of a suitable
compound. Control of crystal struc-
ture and crystal size distribution are
also important in many materials used
in compounding the phosphate phos-
phors. Phosphors are usually prepared
by the homogeneous dry mixing of the
purified constituents in the required
proportions, followed by a heat treat-
ment in the range of 1800 to 2000°F.
Ofttimes control of the atmosphere is
necessary during such “firing” to pro-
vide oxidizing, reducing, or inert con-
ditions in the furnace.

Television picture-tube phosphors
are largely zinc or zinc cadmium sul-
fides with a range of activators such
as silver to secure the color, brightness,
and efliciency desired. (See Fig. 3) The
phosphor screen is formed on the inner
face of a picture tube by allowing the
powder to settle from a water suspen-
sion containing a little potassium sili-
cate and barium acetate. Cathode-ray-
tube phosphors, as used in industrial
and military tubes, are made in a range
of colors and persistence characteris-
tics essential for rapidly changing dis-
plays or longer time presentations.
(Refer to our cover story for addi-
tional details.—Editor.}

The newest family of phosphors,
electroluminescent phosphors, are used
in solid state *‘cold light” lamps man-
ufactured under the name ‘“Paneles-
cent” by Sylvania.' These phosphors
are already manufactured in ton quan-
tities for applications such as in auto-
mobile instrument panels, night lights.
and highway signs. These phosphors
are largely zinc sulfide having acti-
vators such as lead or copper. *‘Panel-
escent” lamps are made by imbedding
the phosphors in a ceramic glaze re-
sulting in vears of continuous service
at low cost.

As new needs arise in the lighting
and electronics industries, the develop-
ment of suitable phosphors to meet
these needs will also continue.

REFERENCES
T Martin, A. V. J.: “Electroluminescence

Light of the Futwre,” Rapio & TV NEWs,
Janiary, 1»58. 30—

Fluorescent Color

orange-pink

Composition

calcium silicate:lead, manganese
pink cadmium borate:manganese

(Left) Table 1. Compo-
sition of phosphors for

deep blue calcium tungstate colored iluorescents.
blue calcium tungstate:lead

green calcium magnesium tungstate:lead

blue zinc orthosilicate:manganese (Below) Table 2. Color

temperatures for vari-
ous white fluorescents.

Nominal Color Deluxe Lamps

Temperature
3000° K Warm White
3500° K
4500° K Cool White
6500° K

High
Super Deluxe Efficiency
Lamps Lamps
........ Warm White
"y White
Cool White Cool White
Daylight
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EIA Asks Investigation
of Transistor Imports

Electronic Industries Assn.
asks if Japanese units are
threat to national security.

THE EIA has asked the Office of Civil
and Defense Mobilization to investi-
gate growing imports of Japanese
transistors and other semiconductor
products and determine whether they
threaten American security. If the
OCDM so finds, E1A asks the agency to
take appropriate action to alleviate
the threat. The EIA action was taken
on recommendation of its Electronic
Imports Committee, of which Robert
C. Sprague, chairman of the hoard of
the Sprague Electric Co., is chairman,
and with the approval of the Associa-
tion’s Board of Directors.

The Association reported that Japa-
nese production of transistors had
skyrocketed from 560,000 in 1956 to
26,736,000 in 1958 and 14,967,000 in the
first quarter of 1959. Production of
diode units also increased almost ten-
fold from 1956 to 1958. While Amer-
ican production of transistors has also
grown rapidly, the rate of increase is
far below that of Japan. From 1956 to
1958 domestic production rose from
12,840,000 to 47,051,000 units.

Because Japanese wage rates are less
than one-fifth those paid by American
electronic manufacturers and a great
deal of hand labor is involved in mak-
ing transistors, the Japanese sell an
entertainment type transistor in the
United States for 80 cents or less as
contrasted to an average price of $1.35
charged for a comparable American
product.

It is the position of EIA that the in-
creasing penetration of the transistor
market will have an adverse effect
upon the growth of the electronics in-
dustry producing transistor products.
This will impair the cfforts of Amer-
ican producers to provide the capacity
to meet existing and potential national
security requirements.

It was also pointed out that 33 per-
cent of the dollar value of U, S. transis-
tors made in 1958 was used in military
equipment. "This expanding military
demand requires continued expansion
of American production facilities and
research programs,” said EIA Presi-
dent D. R. Hull.

Press reports have quoted the Elec-
tronic Industries Association of Japan
to the effect that Japan plans to double
its shipments of transistors to the U.S.
in 1959. These reports said that 60
per-cent of Japan's transistors this year
is destined for the United States. The
Japanese industry organization stated
that exports of transistor radios will
reach 4,000,000 units in 1959 or twice
as many as in 1958. Of 1,928 860 sets
exported hy Japan last year, 1,233,548
units were shipped to the U. S, -3

December, 1959

NEW rFrom <TI0

DYNAMIC TRANSISTOR
_ CHECKER

DYNAMICALLY CHECKS WIDE RANGE OF TRAN-
SISTOR TYPES EITHER “IN OR OUT” OF CIRCUIT!

This new low-cost checker uses an entirely new approach
but a proven pyNamic principle for checking transistors.

safely tests PNp and new transistors cither “in or out”
of the circuit. Covers wide range of types: small signal
including “dnft’”’ types, medium power; and power
types Provides positive check for “opens,” shorts, and
gain—condition indicated by means of a visual indicator
plus jacks for meter or scope. Also provides Go-N0-Go test
at pracucal currents—and permits matching of similar
transistor types No set-up required=—no further lcakage
tests necessary  Model 10018 compact, hghtweight, com-
plete, and ready-to-use . ., helps you cash-in on the big
profits in the fast growing twransistorized equipment
servicing ficld!

MODEL 100—Wired and factory tested . . . . $19.95 NET

NEW rFrom <380
LOW COST, COMPLETE
111]:13 TESTER

MODEL 78

GRID CIRCUIT and TUBE MERIT TESTER

Complete test coverage of all modern TV tube types as
well as all heater type radio tubes including hybrid
types, using only 5 sockets. Incorporatcs patented Seco
GRIp CiReUTT TEST plus a reliable caTnope Emisslon test
using new low impedance low test voltage circuit—also
cheeks filament conunutty and provides open clement
test. One ecasy-to-read meter indicates results for both
Grid Cireuit and Tube Merit Tests Two-stage pi: amph-
fier isolates imneter from tube under test to protect meter—
and makes it possible 10 achieve a wide range of load
currents and test conditions. Complete with poriable
carrying casc, pin straighteners, and flip-chart for quick
set-up data.

outstanding reliability, accuracy

Provides 3 important tests: amplifier
types tested for gain by Dynamic
Mutual Conductance method—power
types testedd for cathode current by
Cathode Emission method—all types
tested for shorts and grid error by
Grid  Circuit Test developed and
patented by Scco. Dynamic Muiual
Conductance Test pre-wired to elim-
iate elaborate set-up. Cathode Fanis-
sion Test done by f[ree point pin-
selector method —will not be obsoleted).
Completely self-contained in portable
carrying case.

MODEL 107—Wired and factory tasted $139.50 NET

MODEL HE-§
I CRGINT
EWRAENT
CHECKER

positive, on-the-spot check
of horizontal output current!

Thts new, low-cost current checker
provides simple means for making a
paositive on-the-spot check of TV hori-
zontal circuits. Can be placed into the
circuit in seconds—no unsoldering of
creutt reinmg—imimediately indicates
whether horizontal tube cathode cur-
rent is within manufacturer's recom-
mended limits. Valuable as a fast,
accurate indicating device when ad-
justing horizontal drive and linearity.
Eliminates one of the most common
causes of callbacks. Compact, inex-
pensive, ciasy o use-

MODEL HC-6==Wired and lactory tested $12.95 NET

.i:i -8
WODEL GCT-1

BEID CIRCHIT ::IZ

TESTER

”

fast check of critical
“control grid” conditions

Model GCT-8 checks “control grid”
condition of vacuum tubes faster,
more accurately than any other tester!
As many as cleven simultancous
checks—automatically! Quickly spots
grick errors and leakage—stops guesse
ing, substitution checking, and costly
rechecks. Flectron-Eye tube indicates
fautts at a glance. Truly portable.
‘The perfect companion to any tester
that employs only conventional gas
and shorts test. Carry it on all calls.

. MODEL GCT-3 Complete kit . . . $19.95 NET

MODEL 78—Wired and factory tested . . - $69.50 NET  \ o0y GOT-8 Wired and tested . 529.95 NET

r— SEMD FOR ek m—_————————— “3

| ETE SECO OUTSTANDING RELIABILITY=TOP DOLLAR VALUE! |

| |

I SECO MANUFACTURING CO. |
| O Theee Tube O In-Curcwt ., 2 SO015 Penn Ave. So.. Minneapolis, Minn,

Testers Current Checker '

| OQvivm 0 100% Aczurate NAME — |

I {3 Oynamie Flyback Checker |

Rattery ADDRESS_ _— —

| Transistoe Checker O itk I

!_ Sold Only Thwu Electronics Parts Distributors chiy __ZONE___STATE J
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Housed in 1 3 4
hand-rubbed ' -
pak carrying
case — com-
pleted with
MULTI-HEAD¥

Model CRT-2

$ 50

Net

TERMS: $13.50 within 10
days. Balance $11 month-
ly for 4 months.

The CRT-2 steps in and solves the limitations and

the i
brilliantly engineered circuit designed to test,

every black and white or color picture tube made.
the guesswork and risk that

until now, has always
picture tube is reactivated. It accomplishes this
control of either the

‘Boost' or ‘Shot’ method of

OUT OF THE CARTON OR IN THE SET
TEST

 for guality of every black and white and color picture tube
+ for all inter-element shorts and leakage up to one megohm
» for hife expectancy

REPAIR

» Will clear inter-clement shorts and leakage
» Will weld opens between any two elements in the tube Eun

REACTIVATE

w The unique controlled 'SHOT' (hizh voltage
tien provided by the CRT-2 will restore picture tubes to
instances where it was not possible before, Furthermo
voltage
always have perfect control of the
The ‘BOOST' method of reactivation also provided

high voltage pulse
poor emission and short lite expectancy. 1t will
contrast and focus greatly and add longer life to the

e 2 i

IN-CIRCUIT COND

o L Tt T P, X

where all other in-Circuit condenser

in-circuit checks:

»# Quality of ‘comlensers even with circuit shunt resistance
.. !This includes leakage, shorts, open:, intermittents
value of all condensers from 200 mmfd. to .5 mfd.

o Quality of all eloctrolytic condensers (the ability to hold a
charge)

[
w» Transformer, socket and wiring leakage capacity

. . .
out-of-circuit checks:
4+ Quality of condensers . . . (This includes leakage. shorts, opens L

and inter mittents)

4 Value of all condensers from 50 mmfd. to .5 mfd.
+ Quality of all electrolytic condensers (t ili
pleil y rs (the ability to hold a
,» High resistante leakage up to 300 megohms [ ]
,+ New or unknown condensers . . . transformer, socket, component

and wirlng leakage capacity

.

ASY TO

shortcomings of
present day CRT Testers. Unlike ordinary CRT testers that keep entering

field with a limited range of operation, the CRT-2 employs a _new
repair and reactivate
The CRT-2 eliminates
been present when a
by providing perfect
reactivation.

THE CRT-2 DOES ALL THIS RIGHT IN THE CARTON,

pulse) method of reactiva-
is applied without danger of stripping the cathode as you

by the CRT-2 is
used effectively on tubes with a superficially good picture but with

| Here is an IN-CIRCUIT CONDENSER that DOES THE WHOLE JOB! The
) tail. The ingenious application of a
tremendous range of operation ...and makes it an absolute ‘must’ for every serviceman.

o Electronic eye balance indicator for évery greater

@ Housed in sturdy hammertone finish steel

TET N o e ST A S o P2 R T

BUY IF

repair and reactivate EVERY

hefore found in picture tube testers.

THE MULTI-HEAD)(patent pending) . .

cable and adapters generally
repair and reactivate every type of picture
ever before . .. 50 degree to 110 degree types
base, B pin base, 14 pin base . ..even the very

each of the red, green and blue color

WATCH T REACTIVATE THE
trol the reactivation directly on
the first time to properly
danger of stripping
speed of reactivation and whether
cathode contamination is too great and
be reactivated.

CONTROLLED

AND UNIQUE TEST HEAD — A tremendous a
found with other testers.
tube with greater co
from 8" to 307,
latest 7 pin base. A special

the cathode of the oxide coating. It
the build-up is lastin
if the picture tube is too far

Model
CRT-2

. A SINGLE PLUG IN CABLE

dvance over the maize of

color switch an the MULTI-HEAD enables you 1o test, repair
guns separately.

Enables you to test,

nvenience than
whether 12 pin

and reactivate

_You actually see and con-

place, allowing you for
the reactivation voltage. This eliminates the
enables you to see the
g. You will see if the
gone to

“GHOT” WITH HIGHER VOLTAGE FOR BETTER

REACTIVATION — stronger than any found in other te
to really do the job — yet controlled to avoid damage

sters . .. high enough
to the picture tube.

expectancy
tomer can see the results of your tests as you

TESTS, REPALRS AND REACTIVATES

mately 50 volts. The CRT-2 will test,
the same thoroughness as the regular

SEPARATE FILAMENT VOLTAGES
and 8.4 volt types as well as the older

TESTS, REPAIRS

base pin connections than standard picture

pin arrangement and will test the tube with no

new life n

re the high meter with heavily damped movement for smooth

e Provides separate shorts test for each element n
continuity is shown on a separate glow indi
manual contains all the latest testing information on
tubes o Housed in handsome

improve definition, ment for MULTI-HEAD and line cord,
picture tube.
P & T aga s - ety .‘A‘;:'_—.'A“lb~‘r

Model

ENSER TESTER =+

CT-1 actually steps in and takes over
dual bridge principle gives the CT-1 a

OUTSTANDING FEATURES

Ultra-sensitive 2 tube drift-free circuitry

Multi-color direct scale readings for both guality and
value . .. in-circuit or out-of-circuit

Simultancous readings of circuit capacity and circuit
resistance

Built-in hi-leakage indicator sensitive to over 300
megohms

Cannot damage Circuit components

action, ;
the picture
An easy to rea
and new
hand-rubbed oak carrying €as

TUBES — Many new type picture tubes use special low vo
repair and re
types with ¢

ADDITIONAL FEATURES

o Employs the time provén dynamic cathode emission test principle
accuracy an

* patent pending

activate
omplete safety.

UNIQUE HIGH VOLTAGE PULSE CIRCUIT — will burn out inter-element
shorts and weld open circuits with complete safety to the picture tube.
VISUAL LIFE TEST — Enables both you and your customer to see the life-
i i . The tact that your cus-
them virtuatly eliminates
resistance to picture tube replacement when necessary-

SPECIAL LOW SCREEN VOLTAGE
tage of approxi-

these types with

o e =)
st e L e r‘!ﬁ#.”‘ak'!"uﬂn
o = i c

accuracy

Isolated power line

case . comes complete with test leads

TERMS: $9.50 within 10
days. Balance $5 monthly
for 5 months.

it i Sl T e T S

e e s o S LX3

e
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SATISFIED -see order form on facing page ‘

_. Including the very latest 2.35 volt
6.3 volt types.

AND REACTIVATES ‘SF' PICTURE TUBES - found in
the newest Sylvania and Philco TV sets. These pi i

element of risk that the tube may be burned out when tested with ordinary
picture tube testers. The CRT-2 is designed to accommo
i danger of damage.

o Large 412"
d long fife
tube e Filament
d instruction
type picture
e with special compart-

PROVAL

CRT TESTER-REACTIVATOR

NOW ... a TESTER-REACTIVATOR really designed to test,
PICTURE TUBE MADE — whether
black and white or color . . . with exclusive features never

s pme en

) act g

¥

s ¥ {‘!
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Convince yourself at no risk that CENTURY instruments are indispensable
in your every day work. Send for instruments of your choice without obliga-

F o R I o D AY FREE T R I A l tion ... try them for 10 days before your buy . . . only then, when satisfied,

pay in easy-to-buy monthly installments — without any financing or carrying charges added.

quaHery Operated VA Model

ode

" Peak-to-Peak E ERVT"
/ 74 i
; WITH LARGE EASY-TO-READ 6 METER — g ;

e - . R I

aturing the sensational new MULTI-PROBE - rore.: Pending W ]
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes ‘
@ DC Probe @ AC-Ohms Probe © Lo-Cap Probe ) RF Probe 5
The VT-1 is a tremendous achievement in test equi ith § i i ‘

. 7 quipment. with its unique o i
all the jobs a V.T.V.M. should do without the expense of buying ;ddi?iolr?al D:/;Léé_;r-l qugfgélr \&v(u,ll 38 -
glaav:eéop?g{’teaw%gdj:s'maa-tze.otf efn:?‘ngll\fgl_gralbf:l’%saéose time alternating cables or hunting for a r%is- b

C » - With ju wist of the - E tip you can set if to do any one of many time- L
Saving jobs. A special holder on side of case keeps MULTI-PROBE firmly in zIaCe reazTy ﬂ.);rhun;:. >
FUNCTIONS OUTSTANDING FEATURES >
DC VOLTMETER  wiy measure p.c. down to o Comaletely portable — self powered with long life 5
1.5 volts full scale with minimum circuit loading, balteries — permits use cverywhere ® New advanced b
and give accurate readings of scale divisions sl [0 pentode amplifier circuit assures amazingly low battery 4
as 025 volts . .. will measure low AGC and oscillator drain ® Large 6 100-microampere meter, many fimes 23
bias voltages from .1 yvolts or fess up to 1500 volts more sensitive than meters used in most V.IV.M.'s e 24
with consistent laboratory accuracy on all ranges . . . sa0fratery accuracy performance — 2% of fuil scare -
Zero center provided for all balancing measurements osibs B of tull scale on AC @ Simplified multi-color
such as discriminator, ratio detector alignment and easy-to-read 4.scale meter ® No heat operation assures -
hi-ti amplitier balan¢ing. ;;E'c‘:usgéb"")' and accuracy & Immune to power line <
ations e amplifier rectifier circuit with frequ .
AC VOLTMETER True Peak-to-Peak measure. compensated attenator — a leaturel foundw:)nly ri(;,qc::ﬁ; Eoe
ments as low as 3 volts of any wave form including 1aboratory Instruments & Meter completely isolated —. "
TV sync, deflection voltages, video pulses, distortion Practically burn-out proof e Hand-crafted circuitry s
in hi-ti amplitiers, AGC and color TV gating pulses . !L-m:na_les the service headaches of printed circuitry o i3
scale divisions are easily read down to .1 volts . . | 19% resistors used for permanent acturacy e Separate 5 3
Measures RMS at 1/20th the circuit loading of a Bhoe e 1Urn tor low-loss RF measurement o Micro. ]
V..M. .. Unlike most other V.T.V.M.'s there is no phone tyne co.axial conneclor & Matching cover pro. Housed in o34
1055 in accuracy on the lowest AC range. tects instrument face — snaps on and off instantly. hammertone o
ELECTRONIC OHMETER 0. ures trom o PR e %
to 1000 megohms . . _ Scale divisions are easily read SPECIF|CATIONS :ﬂoLTL‘?;ﬁER%Ig;E :

down to .2 ohms . . . Will measure resistance values
2 dih o e Al ®DC Volts — 0 to 1.5/6/30/150 : oy
high resistance lc?l‘(agel -;onelg:t"rglylic 'at\c‘\;"bydfr:;scs' ® AC Volts (RMS and Peak-lO-Peak)aoDOG?g :‘151020 gg"C;OO 1200 volts .ﬁ
;andens:s. O?(P)lcl)"l(s = 0 to a billion ohms, 10 ohms center stale Rx1/10/100/1K /10K, R ee0 v
and LO-CAP MEASUREMENTS : A | sa1ance 511 B
Wilh these extra VT-1 functions you can measure :l:m Peak reading demodulator supplied for use on all DC ranges Balance s11|Rg
voltages in extremely high-impedance circuits such ollecihlo.zlesmer fmavauiabxe b 1o o 36750762 barer o i scale onanl £
25 ¥ a0 AGE Dulses "ariving taw oot unitaer, ® DESTBEIS o 10m 10 0 1o 110,22, 36,50/67 based o he Gum unit ODb. AR | & -
stage-by-stage gain and detoetor imputar 1evels, LF. o Impedance — 11 megohms DC. 1 megohm AC, 10 megohms Lo-Ca ' 1
- @ Input Capacity — 130 mmfd. RMS, 250 mmid. Peak-to-Peak. 25 frratd Lo-Cap =
¥ — sr ., S 71 - . ""
s i i 7 Y S L e, b i AT o0 W N ta e o o - e B | Bt AL 7
ok e R T s e ——
g 20 et T e '_, &t’g *‘f:—h‘::‘“@-‘-}:gb EXY E"F 'i-
o Lt g
l ‘ ‘s I I I I FC-2
Simply set i
anypo¥ overh;((l](]wt:g:'i - - Insert tube . . . and press quality button to test
S o ] ypes completely, accurately . . . IN JUST SECONDS! 3
d se )
Se€rvicing time va;f/ec%?nagel‘ minating arneofrel-CHECK in their every da s i :“
by seling more tubes with \'/r:rls';é:f;?li :?fgrr?mable call-backs and inc'e“i"ygvm;ira;o?l:rreeacr%"tr'ong
€hose the FAST-CHECK above all other tupe tagters, *UrSe!f 3t N0 risk why 5o many servicomes Fo
PICTURE TUBE TEST ADAPTER :
INCLUDED WITH FAST-CHECK RANGE OF OPERATION £
Enables you to check al I Choecks Quality of over 700 tubes types, employ; o i
owe G (nlany | B8 e Cafioa. o Mhes e, rolorne me e
short-neck o oday, includi i i 3
dearee type) for cathgég :e\:zt:?abtgsr's a:;:cl_glprate-voltyivl:rr‘g:sl‘.'d(;nzﬁst,hfn,a‘;xe:ty:etu%i—ss"gl:g by
emission, shorts and Jife » Checks Io; inlerr-elel:v‘\l;?\?ssehgrlg'sl ;uges skage en foreign tﬂbes. ;‘ '
Hoge éxpectancy...also to reju. | » Checks for gas content . i
. venate weak picture tubes. | ** Checks for life-expectancy. g

in hand-
rubbed b
.0ak - 2
ryingac’;se o.n "é:nlimﬁ_consum.‘ng multiple sv\ritg'li'n’gE = loflyl F ATIO NS \t—
¢ vention t ... wo setti L =1
w?mp‘!;t;; focated fﬂsidearct:vs;irsn.ewh‘?-:tnnoy'"g feir checkin; (.fl.ﬂgst:;)ee r:g::;eq instead of banks of switches [+
adapter tion of multi-section tubes a fd INES are added without costly roll chart listing over 700 tube types is ]
LLLLN R TERMS: $14.5) s 41 chosphor bronze bcryl’;iur'r: ‘;:Kg"se section is defective the tuhaé wrﬁp:::;m;:td".om‘ti‘:ks cach se=- [
within 10 days mounted on panel ® Large 4v2» pig ement o 7. n the meter scale [N
i protected i rsony, L P and 9-pin st
Ll Baitance s11 | fine voltage variatic Aenal burn sk oy itive available, yet rugged o fuis BB
ues o i

*69

—— e~ ..
TR Y e

monthly for §
months.

Net

e

NOTE:

- circuitry is en
ngs are furnish

g rineered to accommodate
~ ed Periodically at no cost.

g il cy

~fea

NT

1t CENTURY ELECTRONICS CO., INC.
GUARANTEED FOR I

CHECK INSTRUMENTS DESIRED 111 Roosevelt Avenue, Dept. 212, Mineola, New York
OoNE FuLL YEaR |
L

Please rush the instruments checked for a 10 daylfhrcl:e lriall.lllf salgln:sd lhagree (l? %&2{
ithi i a en s n.
Mode! CRT-2 CRT TESTER REACTIVATOR $57.50 the down payment within 10 days and the monthly installm W
I $13.50 within 10 days. Balance $11 monthly for 4 months.
The extremely low
prices are made |D

completely satistied | will return the instruments within 10 days and there is no
Model CT-1 In-Circuit Condenser Tester $34.50
possible because ||:|

L0 el ,-‘ 5
PLAN —
ALL CENTURY

INSTRUMENTS ARE

NAME) i s cvesveisnnnnnsasiansssaibmpbiviibmemenss s dwriic s cvari®

Model FC-2 Fast-Check Tube Tester. $69.50

further obligation. It is understood there will be NO INTEREST or FINANCING
$9.50 within 10 gays. Balance $5 monthly for 5 months.
you are buying di-
ID $14.50 within 10 gays. Balance $11 monthiy for 5 months.

$14.50 within 10 days. 8alance $11 monthly for 4 months.
manufacturer.

Prices Net F.0.B. Mineola, N. Y.

D T P E T tesserestassiisanstoe sisasnies

Address .......co.o.....

o I - | o o R

charges added.
Model V7.1 Battery Vacuum Tube Volt Meter $58.50
rect from the

WWW_americanradi
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HARVEY has
the latest in

AND
RADI

The POLY-COMM F}
A 27 MC Deluxe
Two-Way Citizen
Band
TRANSCEIVER
for Class ‘D’ Operation

Price;

$159.50

Here's the model for everyone—at work or
play or business—it's the natural choice for
any citizen to take advantage of the 22 newly
created 27 MC Citizen Band frequencies. Fea-
tures super sensitive dual conversion 10 tube
superhet receiver, which incorporates rapid
acting adjustable vacuum tube squelch circuit:
plus Delayed A.G.C.—Floating series gate-
type noise limiter—Low distortion—Communi-
cation tailored frequency respense—Has no
relays—Better than 3-watts output—Operates
on 115V AC. or 12 volt battery. With slight
modification will also operate on & volt D.C.

RCA “RADIO-PHONE"
27 MC Citizen Band
Two-way Radio

Designed to provide low-cost 2-way
communication facilities for smali
boat owners, it is Ideal for out-
boards not equipped with a stand-
ard multichannel radio-tefephone.
Features Single channel Trans-

ceiver—Simplified operation—
Price: 5124.95 S5-watt output—Compact, portable—
weighs only 8 1bs—High sensi-
tivity receiver—Dual power supply.

HARVEY has a complete stock of An-
tennas to meet every 27 MC citizen
band requirement.

MAIL ORDERS SHIPPED SAME DAY AS RECEIVED
Include with your payment a generous alfowance
for shipping charges—the excess will be
promptly refunded.

HARVEY i co. we.

103 West 43rd Street, Mew York 36, N. Y.
JU 2-1500
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Mac's Service Shop

(Continued from page 52)

“Well, I'm for anything that makes
printed circuits easier to service,”
Barney exclaimed. “Every day we're
getting more and more of them into
the shop. In fact, most of our bread-
and-butter sects, the a.c.-d.c. jobs, are
printed circuits. Time was when I
could depend on being able to zip
through a stack of these in nothing
flat. Fixing one of these sets was usual-
ly a matter of changing tubes, string-
ing a dial cord, or replacing filters,
shorted output tube plate bypass ca-
pacitors, intermittent or open coupling
capacitors, or worn-out volume con-
trols. Now and then we got a bhad i.f.
transformer or oscillator coil just to
make life interesting, hut even that
was quickly solved by substituting a
new part. It's not that simple with
some printed circuits.”’ he finished with
a sigh.

“You can say that again—and prob-
ably will,” Mac agreed. “Tiny cracks
in printed circuits are the very devil to
find sometimes. That's why I'm willing
to buy anything that promises to speed
up the process. We've got to work out
techniques for cracking these little
monsters as rapidly as we do conven-
tional wired jobs. Griping about them
does no good. We're going to have to
work on them, and that's that. 1 keep
hoping manufacturers are going to
make them easier to service as time
goes on. These two sets here on the
end of the bench are beautiful exam-
ples of the difference in printed circuit
boards,” he said as he turned the two
little receivers over on their backs.

“Both sets had an intermittent type
of noise I finally decided was a defec-
tive if. transformer,” he explained.
“It's darned hard to be sure about this,
for you can't easily cut the trans-
former out of the circuit for testing,
and a very similar symptom is pro-
duced by a crack in the circuit board.
Finally, though, I decided to change
transformers. Now in Set #1 this was
a real undertaking. The four flat leads
from the transformer windings were
thrust through narrow slots in the cir-
cuit board, bent over, and soldered. In
addition, heavy flat strips on each side
of the shield can were thrust through
slots in the board, twisted, and
soldered. Getting that transformer
loose without wrecking the board was
a tedious, nerve-wracking, time-con-
suming job; and I did not pull it off
without loosening some of the foil from
the board. Then I had to wait ten days
on a new exact-replacement transform-
er because it was next to impossible to
adapt a standard replacement trans-
former for use,

“Set #2 was a different story al-
together. The i.f. transformer fits down
over this square hole cut in the board.
As you can see, the winding terminals
are simply bent over and soldered to
leads on the board. All 1 needed to do
to a standard replacement transformer

www americanradiohistorv com

to make it fit was to solder a grounding
lead to the side of the can. Replacing
this transformer was no harder than it
would have been in a wired set, and the
board was not damaged at all by the
replacement.

“This is what you might call ‘com-
patible’ receiver design. The engineer
designed the printed circuit so that
standard wired-circuit replacement
items could be used without sacrificing
a thing in the way of manufacturing
convenience or operating efficiency.
The transformer leads can be lifted
free from the printed circuit so as to
isolate it for checking without actuaily
having to remove the transformer.
Now that's what I call engineering!”

“Amen!” Barney agreed. “And it’s
that kind of engineering that makes
things easier on the technician's nerves
and the customer’s pocketbook and
creates good will for the manufacturer.
I hope we see lots more of it.” —ffj—

Within the Industry
(Continued from page 24)

Merriam, Sylvania Electric Products
Inc. has been named vice-chairman.
The following members were named
to the committee in addition.to Messrs.
Milhalic and Merriam: A. Adler, Olym-
pic Radio and Television;: R, M, Alston,
Conrac, Inc,: R. L. Barnard, Arvin In-
dustries, Inc.; J. Bennett, Philco Corp.;
J. P. Brocki, Bendix Radio Div.; K. H.
Brown, Westinghouse Electric Corp.;
P. Calorbrisi, Motorolu Inc.; A. Cou-
mont, Sprague Electric Co.; D. R. Cre-
ato, RCA Service Co., Inc.; C. A. Duffy,
Packard Bell Electronics Corp.; H.
Feldman, Trav-Ler Radio Corp.; A. J.
Forman, Culdiwvell-Clements Manual
Corp.; C. Golenpaul, Aerovox Corp.;
E. J. Greaney, Hoffman Electronics
Corp.; C. N. Hofman, Warwick Mfg.
Corp.; A. N. Jonsson, Delco Radio Div.;
J. H, Miller, G-E Co.; F. B. Ostman,
Federal Electric Corp.: H. T. Paiste,
Philco Corp.; W. L. Parkinson, G-E
Co.; K. W, Pietenpol, Americun Televi-
sion and Radio Co.; W. D. Renner,
H. W. 8ams & Co., Inc.; J. F. Rider,
John F. Rider Publisher, Inc.; N. F.
Schumacher, Wells-Gardiner and Co.;
H. Schwalbe, Columbia Phonographs,
F. E. Smolek, Zenith Ruadio Corp.; and
R. J. Yeranko, The Magnavox Co, {3}~

HEATH WINS DMAA AWARD
LIFFORD M. Edwards, dircctor of ad-

vertising and sales promotion of the
Heath Company, Benton Harbor, Mich.,
has received one of advertising’™s top
honors for the second consecutive year
—an award from the Direct Mail Adver-
tising Association, Ine.

This award was presented for the
company’s mail advertising during the
year ended June 1, 19539,

The winning campaigns will be shown
in many cities throughout the United
States and Canada during the coming
year. PPortions of cach campaign will be
shown in a color slide presentation the

Association produces for showing to
those interested in dircetanail adver-
tising.

ELECTRONICS WORLD
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LAFAYETTE’S

1960 CATALOG

308 GIANT SIZED PAGES
Our 39th Year

The Compiete Catalog Featuring
“The Best Buys In The Business’’

FOR THE NEWEST AND FINEST IN
STEREOPHONIC Hi-FI EQUIPMENT AND SYSTEMS

@ TAPE RECORDERS @ PUBLIC ADDRESS SYSTEMS
@ AMATEUR EQUIPMENT @ INDUSTRIAL SUPPLIES
@ MINIATURE COMPONENTS @ RADIO & TV YUBES AND PARTS

@ EXCLUSIVE LAFAYETTE TRANSISTOR & HI-FI KITS

Send for Lafayeite’s FREE Catalog—the most com-
plete, up-to-the-minute electronic supply catalog
crammed full of everything in electronics at our
customary down-to-earth money-saving prices.

CONTAINS HUNDREDS OF EXCLUSIVLE LAFAYETTE ITEMS
NOT AVAILABLE IN ANY OTHER CATALOG OR FROM
ANY OTHER SOURCE — SEND FOR YOUR COPY NOW!
A “must” for the economy-minded hi-fi enthu-
siast, experimenter, hobbyist, engineer, techni-
cian, student, serviceman and dealer.
Seadeis crn He- T

The most complete selection and largest stocks of hi-fi components and
systems—ayvailable for immediate delivery at the lowest possible prices.
Save even more on Lafayette endorsed “best-buy”™ complete systems.

ﬁ ™= e __; KT-135
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| - = KIT ’
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27
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PK-330
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AUDID ANALYST
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308 GIANT
SIZED PAGES
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"Everything in
Electnonics”

December, 1959
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GE VR-22 (.7 MIL) DIAMOND
STEREO CARTRIDGE
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EASY PAY TERMS Availubie on orders over $20
Only 10°%, down—Up to 18 months to pay

PA-56 TRANSISTORIZED
~ POWER MEGAPHONE

-

T —

PROFESSIONAL " PK-331 33% RPM OHM ;
COMMUNICATIONS * HYSTERESIS TURNTABLE PER VOLT ‘
RECEIVER " SK-128 ULTRA-LINEAR
47.50 MULTITESTER - SF
KT-200 KIT 64.50 i T 25 8" DUAXIAL SPEAKER
HE-10 WIRED 79.95 —r s 19.50
* ]

LAFAYETTE RADIO, Dept. RL-9

P.0. Box222, Jamaica 31, N. Y.
SEND FOR THE WORLD’S LEADING ELECTRONICS, l
RADIO, T.V., INDUSTRIAL, AND HI-FI GUIDE

[0 Send FREE LAFAYETTE Catalog 600 l
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Lafayette Superior Quality Hi-Fi Kits

50 WATT INTEGRATED STEREO AMPLIFIER

KT7-250

IN KIT FORM

64.50

LA-250

COMPLETELY WIRED

89.50

@ 50 WATTS MONAURALLY—25 WATTS EACH STEREQO CHANNEL
@ RESPONSE 17-21,000 (PS = 1 DB {at normal listening
level) ® UNIQUE “'BLEND* CONTROL ® PREMIUM EL86 OUT-
PUT TUBES @ SEPARATE BASS AND TREBLE CONTROLS @
CLUTCH-OPERATED YOLUME CONTROL @ 3RD CHANNEL OUTPUT

A completely new stereo high fidelity omplifier with a high quality of repro-
duction, versatility of operation, and distinctive styling. A full range of con-
trols enable you to enjoy the utmost in listening pleasure in any situation.
Deluxe features Include: unique ‘Blend’’ contral for continuoutly variable
chonnel separation—fram full monaural to full stereo, 4-position Selector,
Mode, Loudness and Phase switches. Also provided are outputs for 4, 8 and
16 ohm speakers. Hum-free aperation is insured by the use of DC gn cll pre-
amp <and fone control tubes. Harmanfc distortion, less than 0.25% IM dis-
tortion, less than 1%. Hum and nolfse, 74 db below full output. Designed with
the kit buiider in mind, ossembly is simple—no special skills or tools required.
Complete with deluxe cabinet and legs, all parls, tubes and detoiled instruc.
tion manual. Shpg. wt., 26 Ibs.
KT-250 Stereo Amplifier Kit.

" Net 64,50
LA-250 Sterec Amplifier, wired

.Net 89.50"

.6.45 Down.
....8.95 Down.

LAFAYETTE STEREO/MONAURAL
BASIC POWER AMPLIFIER KIiT

f 1 KT-310

IN KIT FORM

LA-310

COMPLETELY WIRED

72.50

@ 36-WATT STEREO AMPLIFIER—18-WATTS EACH CHANNEL

@ 2 PRINTED CIRCUIT BOARDS FOR NEAT, SIMPLIFIED WIRING

® EMPLOYS 4 NEW PREMIUM-TYPE 7189 OUTPUT TUBES

@ RESPONSE BETTER THAN 35-30,000 CPS = 1/, DB AT 18
WATTS @ LESS THAN 19, HARMONIC OR
INTERMODULATION DISTORTION

A superbly-performlng basic sterec omplifier, in easy-to.build kit form. Dual
inputs are provided, each with individual volume control, end the unit may be
used with a stereo preamplifier, for 2-18 wolt sterec channels, or, at the flick
of a switch, as ¢ fine J6-watt monaural amplifier—or, if desired, it moy be
used as 2 separate monaural 18.watt amplifierst CONTROLS include 2 Input
volume controls, channel Rcverse switch {AB-BA), Monaural-Stereo switch,
DUAL OUTPUT IMPEDANCES are: 4, 8, 16 and 32 ohms permitting parallel
{monauralY aperation of 2 specker systems of up to 16 ohms. INPUT SENSI-
TIVITY is 0.45 volis per channel for full output. TURES are 2.6ANS, 4.7189;
G2-34 rectifier. SIZE 9-3/16” d {10-9/16” with controls) x 5%” h x 13%” w.
Supplied complete with perforated metal coge, all necessary parts and de-
taited instructions. Shpa. wt., 22 Ibs,

KT-310 Sterec Power Amplifier Kit.

LA-310 Stereo Power Amplifier, Wired.

4.75 Down._...
.6.95 Dawn.

Net 47.50
.Net 72.50

LAFAYETTE RADIO

NEW YORK, N. Y,
100 6th Ave,
WOrth 6-5300

BOSTON, MASS.
110 Federal St.
HUbbard 2-7850

104

BRONX, N.Y.
542 E. Fordham Rd.
FOrdham 7-8813

LAFAYETTE PROFESSIONAL STEREO
MASTER AUDIO CONTROL CENTER

Solves Every Stereo/Monaural Control Problem!

KT-600

IN KIT FORM

79.50

LA-600

COMPLETELY . WIRED

134.50

@ UNIQUE STEREO & MONAURAL CONTROL FEATURES

® AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE 3d
CHANNEL OUTPUT & COSS-CHANNEL FEED

@ PRECISE “"NULL” BALANCING SYSTEM

@ RESPONSE 5-40,000 CPS =+ 1 DB

@ 6 CONCENTRIC FRONT PANEL CONTROLS

A REVOLUTIONARY DEVELOPMENT IN STEREQ HIGH FIDELITY,

Provides suck unusual fectures @s a Bridge Contrel, for variable cross-channel
signol feed for eliminotion of ‘‘ping-pong’” (exaggerated separation) effects.
Alsa has full Input mixing of manaural program sources, special ‘*null’’ sterea
balancing ond calibrating system. 24 equcalization positions, all-concentric
controls, rumble and scratch filters, loudness switch. Cluich type volume con.
trals far balancing or as | Master Yalume Cantral. Has channel reverse, elec-
tronic phasing, input level controls. Sensitivity 2,2 millivaits far | volt out.
Duol low-impedance cutpuls (plete fallowers), 1500 chms. Response 5-40,000
s = 1 db. Less then .03% IM distortian. Uses 7 new 7025 low-noise dual
triodes. Size 14”-x 4'4” x 10%”. Shpg. wt., 16 lbs. Complete with printed
circuit board, cage, profusely illustrated insbructions, all necessary parts.

LAFAYETTE KY-600—Sterec Preomplifier kit .......7.95 Down..... . Net 79.50
LAFAYETTE LA-600—Sterec Preamptifier, Wired....13.45 Down... . Net 134.50

LAFAYETTE STEREO TUNER KIT
The Most Flexible Tuner Ever Designed

KT-500

IN KIT FORM

74.50

LT-50

COMPLETELY WIRED

124.50

® Multiplex Output for New Stereo FM
® 11 Yubes (including 4 dual-purpose} -+ Tuning Eye -+
Selenium rectifier Provide 17 Tube Performance ® Pre-
aligned IF‘'s @ Tuned Cascode FM @ Dual Cathode Follower

Output

More than & year of research, plonning and engineering went Into the moking
of the Lolayette Stereo Tuner. Fm specifications include grounded-grid triode
low noise front end with triode mixer, double-luned dual limiters with Foster-
Seeley discriminator, less than 1% harmonic distortion, fraquency response
20.20,000 cps = % db, full 200 k¢ bondwidth ond sensitivity of 2 microvelts
for 30 db quieting with full 1imiting ot one microvalt.

The AM ond FM gections cre separately tuned, each with o séparate J-gang
tuning <ondenser, separate flywheel tuning and seporate volume control for
proper balancing when used for stereo programs. Simplified tuning is provided
by maglc eye. Automatic frequency control *‘locks in’' FM signal permanently.
Two separate printed circuit boards moke construction and wiring simple, even
for such a complex unit. Complete kit includes all parts and metal <over, o
step-by-step instruction manual, schematic and pictorial dlagrams. Size 1s 13%”
W x 10%” D x 4% " H. Shpg. wi., 22 Ibs.

KT-.500 7.45 Down .Net 74.50
LT-50 Same as above, completely foctory wired and tested.
12.45 Down Net 124.50

165-08 LIBERTY AVE., JAMAICA 33, N.Y.

AXtell 1-7000
NEWARK, N. J.
24 Central Ave.
MArket 2-1661

139 W. 2nd St.

PLAINFIELD, N. J.

PLainfield 6-4718

ELECTRONICS WORLD
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NEW! __@_{/6’#6 50 Watt Complete Stereo Phono System

COMPONENTS

{oPTIONAL)

RC121/1

This superb system will add o new dimension in living
to your home with all the excitement and realism of a
liva cancert. The new Lafayette LA-250 50-walt stereo
amplitier {25 wotts each channel) forms the heart of this
ocutstanding stereo hi-fi phonograph music system—the feo-
tures, versatility and advanced circuitry of thit unit are
tecond to none—all the necessary inputs and outputs are
provided if you wish tc add sterec tape and sterec FM/
AM later. A unique blend control allows continuously
variable channel separation—from full monaural to full
sterec. Also included is the famous Garrard RC121/11
intermix 4-speed automatic record changer with full mon-
val or automatic eperation supplied with your cheice of
sterec cartridges—the new GE VR-22 {.7 mil) diomond
stereo cartridge, Pickering 371.7D (.7 mil) diamond
sterao cartridge, Shure M7D {.7 mil) diomond stereo car-
tridge or the new Electro-Voice 31MD7 (.7 mil) diamond

LAFAYETTE LA-250 50-WATT STEREO AMPLIFIER . . 89.50
GARRARD RC121/11 STEREC CHANGER . . . . . 41.65
NEW GE VR-22 (.7 MIL) DIAMOND STEREO CARTRIDGE . 24.45
LAFAYETTE PK-111 WOOD CHANGER BASE . . . . 3.95
2-LAFAYETTE SK-58 FAMOUS FREE EDGE
12 COAXIAL SPEAKERS ot 29.50 . . . . . ., 59.00
GARRARD Regular Catalog Price -218-55-

YOUR GUARANTEED BEST STEREO SYSTEM BUY!
YOU SAVE 44.05

famous free-edge Lafayette $SK-58 127 Coaxial speakers
with built-in crossover netwark and brifliance level con-
trol. System supplied with plugs, cobles and simple in-
structions. Shpg. Wt., 67 Ibs.

HI-FI STEREQ PHONO SYSTEM with choice of
cartridge and mahogany, walnut or blend changer bose
{please specify).
HF-681. 17.45 Down. Net 174.50

Same as HF-687, but with 2-Lafayette Eliptoflex
Series Bookshelf Enclosures {please specify finish.) Shpg.
Wi1., 143 Ibs.
HF-683.

22.99 Down Net 229.95

STEREQ AM-FM-PHONO SYSTEM: Same as HF-

LAFAYETTE 36-WATT INTEGRATED

STEREO AMPLIFIER KIT

NEW!

KT-236

IN KIT FORM

52.50

® 36 - WATTS MONAURALLY - 18 - WATTS PER CHANNEL
@ FREQUENCY RESPONSE 1.5-30,000 CPS = 1 DB

@ UNIQUE “BLEND’* CONTROL

® (ONCENTRIC CLUTCH - OPERATED VOLUME CONTROL

® DUAL CONCENTRIC BASS AND TREBLE CONTROLS.

® 4 - EL84 TUBES IN PUSH PULL.

An outstanding achievement in kit engineering . . . This exciting new amplifier
kit combines dual preamplifiers and dual 18 watt power amplifiers on one
compact chassis. It's complete versatility allows connecting both steree and
monophonic sources permanently, with instant selection provided by the turn
of a switch. Conlirols in¢lude an amozing new '‘8lend’’ contrel which pro-
vides continuously variable channel separation frem full monophonic te full
stereo, thus insuring the cosrect degree of stereo separation fos individual
listening tastes and room acoustics. Additional feotures are; Concentric
clutch-operated volume control for independent ar simultaneous Ibvel odjust-
ments of both channels; Ducl concentric bass and treble controls furnish 4
independent tonal odjustments; Selector Switch provides for Aux, Tuner and
Phono. Duol output impedances are: 8 and 16 ohms. Harmonic distortion is
less than 0.15% ot normal listening level. IM distortion is less than .3%.
Hum and noise 70 db below rated owtput. Complete with cage, legs and
detailed instructions. Shpg. wt., 24 Ibs.

KT1-236 Stereo Amplifier Kit

5.25 Down ....... Net 52.50

MONEY-BACK GUARANTEE

Lafavette Kits are exclusive products of La-
Jayette Electronics. Each Lafayette Kit musr
meet or execad irs pulilished specifications, or
your mor.ey is reftinded in full.

CutT our
AND PASTE

ON POST
CARD

1960
CATALOG

December, 1959

| LAFAYETTE RADIO e
i P.O. BOX 222

1
|
1

LAFAYETTE stereo cartridge. Supplied with the Lafayette PK-111 681 but including the new Lafayette LT-50 sterec tuner.
ELIPTOFLEX wood base cut for the RCI21 in your choice of finishes. Shpg, Wt,, 85 Ibs.
SERIES These outstanding components are coupled with the 2- HF-682. 28.75 Down .. ..Net 287.50'

KT-400

IN XIT FORM

69.50

LA-70

COMPLETELY WIRED

94.50

@ (ONSERVATIVELY RATED AT 70 WATTS

@ [NVERSE FEEDBACK

@ VARIABLE DAMPING

® METERED BALANCE AND BIAS ADJUST CONTROLS
© AVAILABLE IN KIT AND WIRED FORM

Here’s ultra-stability in a 70 watt basic power amplifier employing highest
quality components conservatively rated to insure performance and lang life.
Features matched pair KT 88’s and wire range linear Chicago output frans-
former, variable damping control, meter for bios and balance and geld finish
chassis. Frequency response 10-100,000 cps + 1 db. Hum and noise 90 db
below full output. IM distortion less than 1% % at 70 watts, lest than 0.3%
below 30 wetts. Harmonic distartion less than 29, at 70 watts fram 20 to
20,000 cps =+ 1 db. Output impedance 4, 8 and 16 ohms. Mandsome decarative
cage perfarated for proper ventilation. Size 14%: x 10 x 7%” including cage
and knobs. Shpg wt., 40 lbs.

KT-400—In Kit Form
LA-70—-Completely Wired
e —_

6.95 Down
9.45 Down

Net 69.50
Net 94.50

JAMAICA 31, N. V. Address.

DEPT. ®L9

wWWwW americanradiohistorv. com
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ng.  Weatherproof, y-
ethylene enciosed, hi- Base station gntennn kit
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$3495 ...
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Citizens Whip, Model CW, for
transmitter/receiver MOuntlng ... $ 6.9%
Autc Door Mount, Model ADM, with
£0-239 recenticle for mounting CW
0 tOP Of BULD dOOT .oorrecimrrmisinnonieennnines 4.9%

Model ADT Adapter, connects VHF
coax plug type PL259 to
Automotive type plug

Factory Pre-Assembled Coaxlal Cable Kits
Model CC-12. 12 ft.
Model CC-25. 25 ft,
Modei CC-30, SO ft.
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SEE YOUR HY-GAIN DISTRIBUTOR OR
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A k‘/ products

1135 NO. 22ND meom NEBRASKA
106

Fig. 1. A conventional TV tuner {left) and the transistorized version (right).

Tuner for Transistor TV

General Instrument's front end,

light and small,

solves a problem for makers of battery-portable TV.

HE FIRST commercial TV tuner to
use transistors instead of tubes, now
in production by General Instrument
Corp., is available to all manufacturers
planning to market battery-portable,
fully transistorized TV receivers. It
was used in the first such mass-pro-
duced receiver in this country (see
“You Can Buy This Transistorized
TV,” page 56, July ELECTRONICS
WORLD),

Two years in development, the
package is 3% inches deep (its greatest
dimension), only 1% inches high and
weighs in at 9% ounces—yet it packs
287 separate parts in this small space.
See Figs. 1 and 2. Operating from a
12-volt supply, its three transistors
drain only 8.5 milliamperes. The tran-
sistors are all micro-alloy diffused

(MADT) types, capable of providing
performance at v.h.f. TV frequencies
and above. The neutralized common-
emitter r.f. triode, separate oscillator,
and mixer are reported to provide per-
formance comparable to that of con-
ventional tube-using front ends.

High-band gain (channels 7 to 13)
is given as 18 to 22 db, with low-band
gain ranging from 27 to 35 db. Noise
figure for the higher channels ranges
from 9 to 12 db and, for the lower
channels, this figure is given as 4.5 to
7.5 db. Bandwidth is in the neighbor-
hood of 2 mc. at 3 db down.

To accommodate different design
approaches by set makers, the front
end may be obtained for use with a
negative or positive power supply and
with other variations.

Fig. 2. Wiring inductance helps tune this front end’'s selector networks.
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REMARKABLE TUBE VALUES AT 1950 PRICES

ALL TUBES INDIVIDUALLY BOXED, CODE DATED
AND BRANDED “TRU-VACH*
Typical TRU-VAC® Bargains!

THIS 1S A PARTIAL LIST §SN7GT ALWAYS 30c
Thousands More Always In Stock W AGT ALWAYS 30c¢
ovYa JAUE eae B8 6CHE 657 784 12AT6 12547 36
o0za  IBCS 6ABa 6BA6  6Cl6  6S8GT 78S 12417 12507 8
1A7GT JIBNS 6aC? 6BCS  6CM6 857 7B6  12aU6  125k7 19/44
18261 IBL6  eaFa 6BCE  6CMT7  6SD?G) 787 12aU7  125N7GT 4D
1o ICBS  6AGS 6BD6  6CN7  65FS 788 12ave  125Q7 a2
1¢7 304 6AHAGT 6BES 6CQB  85F7 7C4 12av? j12veGT 43
164 154 saH6 6BFS  6CR6  65G7 7CS 12aX4GT 17W6GT 45
188 avd  6AKS 6BG6G 6C56  65HT 7C6  12aXx7  12Xa 5CAS
164 4BQTA ALS 6BH6  6CUS  65)7 7C7  12AI7  V4A7/12B7 50BS
1HSGT 4BSB  6AMB  6BJ6  6CUs  65K7 TES 1784 T4B6 50C5
na 4B27  caN8  6BKS  eDe [31Y 786 12BA6 1407 5016
e 4CB6  6pQS  6BK?  6DE6  65Q7 767 128A7 19 56
INSGT 3AMB 6AQ6 68L7GT 6DGAGT 4507 7F7 12806 19AU4GT 57
185 S5ANB 6AQ7  e8Ne 6DQ6&  aT4 7F8  12BE6  198G4G 58
185 5AT8  6ARS  6BQEGT 6F5 sus 767  128F6 19U 71A
174 S5AVE  6ASS ¢8Q7  6F6 6veGT  7H7  128H7 1978 75
™ SAZ4  6AT6 48R3 &M& 6WeGT N7 12BQ6 244 76
s SBRB  6AU4GT spss  6J4 6X4 707 126R7 2526GT 77
W2 516 6AUSGY e8YSG 6J5 6X5GT 757 128Y7 26 78
1x2  5R4 6AUS  6BZe  6l6 6x8 7X6 12CAs 27 80
2AF4 SUs  eaus 6817 47 6Y4G X7 J2CNS 35 84’614
28Na SUB  BAVSGT 4C4 6K6GT  7a4/XXL 7y4  12D4 3545 N3
2Cys 5v4G 6AV6  eCBe K7 748 724 1275 3585
a4 SV6GT 6AWS 6COsG &N7 7a6 1248 12k7 IsCs
IAS 5x8 6AX4GT oCFs  6Q7 747 12485 1216 I5SwW4
3als  5Y3  GAXSGT 6CG7 654 748 12aQs 1207 3828

T YEAR GUARANTEED PICTURE TUBES
Brand New* Allied A-1 Tubes Brand New

Below Listed prices do not include dud, Add Additional $5.00 Deposit
on tube sizes to 20”; on 21" and 24" tubes - $7.50. Deposit refunded
immediately when dud is returned prepaid. Aluminized tubes - $4.00
extra.

Picture tubes shipped only 1o continental USA and Canada — All tubes
F.O.B. Harrison, N. J.

10RPe 799  16HPA 12.19 17CP4 1599 19AP4 1238 21ATP4 1879 21FP4 1039 21YP4 1639
2P 1047 HEKPA T19% 17GP4 1789  20CP4 1583 21AMPA 17.99 21KP4 1839 2124 1749

148/CPa t1.99  18LP4  T2.19 17MP4 1699 200P4 15899 21AUL 1879 21MP4 2209 24AP4 1949 3 k.
16AD4 1609 YoRP& 1199 171P4 te.99 20MPs 1739 2TAVPE 1079 21YP4 1839 24CPs 27.79 F
TeDPs 1219  17aVPe 1549 17QPs 12.89 CTAPE  TV.49  21AWPG 17.49 TIWP4 174%  24DPs 1979 NDRED
16GPs 1609 178pe 1149 17Trs 1699 21ALPS 1319 21iPs 17.29 21XPs 12.49 PER \-\U
p
TTENTION! 1
A KA\ ®
. Your MoneY SN

t More Fo Lo ) e e
° Get Quality A“d\rm? F‘md'aﬁnl!i“”ﬂ'ﬂw"n'
.g;r gelection . Ge'Vu'\::s A A

E TRU-VAC guarantees
. :1?onlyrepla¢e free any tube
- — which becomes defective 10
- within one year ©

puse & 4
date of purchase. T A 6
ATTENTION QUANTITY USERS! LA AL - 197 " 7 $20
Big Discounts Are Yours . . . Call or Write For Our 1000 Tube “Private 20°

Label’” Special' Attention Branding Dept. MGR.
MONEY CHEERFULLY REFUNDED WITHIN FIVE (5) DAYS,
IF NOT COMPLETELY SATISFIED!

TRU-VAC® PAYS YOUR POSTAGE

On orders of $5 or more in U.5.A. and Territories. Send approximate
postage on Canadian and foreign orders. Any order less than $5
requires 25¢ handling charge. Send 25% on €.0.D.'s. AWl orders subject
to prior sale.

Complying with Federal regulations, the following statement oppears
in all Tru-Vac advertising: Tubes oppearing in this od may be FAC-
TORY SECONDS or USED tubes and are clearly marked.

Write Dept. L For FREE LIST Of Other Tube
. Types and Products Scid By TRU-VACE
I R U VAC Electric Company

Harrison Avenue Box 107 Harrison, New Jersey v%;i; z'" :"”Je:ﬁ,"g;ef" '."‘ Tlh:,:::"
HUmboId' 4-9770 arrison, . .8 ectronic n Y

December, 1959 107
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CQTH E'S New Complete

ﬂmﬂﬂﬂﬁ

.*;MEJ
Takes Headaches Out OF
All Servicing Problams!

TRANSISTOR TROUBLES
IN 12 MINUTES!

Trouble-shoot every type
of circuit in ALL transis-
torized equipment! 525
pages; hundreds of illus-
dtrations:; 120 check
charts! $5.9%

|  RECORD CHANGER
TROUBLES IN 5 MINUTES!

Locate mechanical and
electronics troubles fast.
Covers all makes. 320
pages; 450 photos; 58
check charts! $3.93%

Tl i

TV TROUBLES
IN 10 MINUTES!

729-7«;«&*
COLOR TV TROUBLES
IN 15 MINUTES!

Covers every type of color
TV and picture tube! 550
pages: 362 check charts,
diagrams. picture pat-
terns! $5.8S

Simple Check Chart System Saves Time

These amazing practical handbooks with an
ENTIRELY NEW METHOD, show vou
how to find the trouble in ANY tv, record
changer or transistor circuit FAST! Index
tells vou where to look; famous Check-
Charts help you pin-point the exact trouble
in minutes! These on-the-job books quickly
pay for themselves in profitable new busi-
ness and valuable time saved!

SEND NO MONEY!

Just mail coupon for free
trial. After 7 days. send only
low price or return books
and pay nothing! If you keep
all 4 books, send only §3.00
after 7 days, and $3.00 a
month until $19.80 plus
postage is paid.

Ed ! Book P Div.
COYNE ELECTRICAL SCHOOL, Dept. CS-RT

1501 W. Cong

Pkwy., € 7, .

a

Rush 4-hook PIN-POINT Series for 7-day
FREE TRIAL per offer. For individual books,
check below,

O RECORD CHANGER ($3.95 plus postage)
[0 TRANSISTORS ($5.95 plus postage)

O TV ($3.95 plus postage)

O COLOR TV ($5.95 plus postage)

Name, ... .cveveresencnnnnans ARG, ...
Address . ......citecitencicininnntne
City. .ovvvinnvun., Zone. .. State. ......

O Check here if enclosing full pree: we pay
Postage. 7T-day money-bick Enur.ntve.

RADIO SHACK CATALOGUE
Radio Shack Corporation, Boston,

Mass., has announced the publication
of its annual electronic parts and
equipment catalogue, “1960 Guide to
Electronic Buying.” It is available at
the company’s stores or by mail from
730 Commonwealth Ave., Boston, Mass.
The price is 35¢ postpaid to individuals
and is mailed free to industrial con-
cerns requesting copies on company
letterhead.

The 8%"” x 11” format is printed en-
tirely in rotogravure and contains paid
display advertising, articles written by
industry authorities, and a handbook
for the engineer and hobbyist.

The catalogue lists some 40,000 items
of electronic merchandise, with ac-
companying illustrations. It includes
over 100 pages of high-fidelity, plus
products of consumer interest pri-
marily, and some 200 pages of indus-
trial and service items.

CLIP AND INSULATORS

Mueller Electric Company, 1583H
East 31st St., Cleveland 14, Ohio, has
published its Catalogue No. 220 which
describes electric clips and insulators.
Copies may be obtained direct from the
company.

The eight-page brochure covers the
firm's entire line, from miniaturized
clips to welding ground clamps.

Also included are such new develop-
ments as colored insulators and an alli-
gator clip adapted for telephone or test
prod tip.

MOBILE RADIO BROCHURE
Aeronautical Electronics, Inc.,

Box 6527, Raleigh, N. C., is offering a
four-page folder entitled “Two-Way
V.H.F.-FM Mobile Radio System.” The
folder may be obtained by writing the
company direct,

The brochure describes the com-
pany’s new ‘‘Aerotron’ Model 6N15, a
compact unit featuring new circuits
and a 6-, 12-, and 117-volt power sup-
ply.

P.O.

PRINTED CIRCUIT BOOKLET

RCA has released a new, illustrated
booklet entitled. “Printed Circuit Serv-
icing Techniques.” Prepared jointly by
the RCA Service Company and the
television division, the 24-page manual
is being distributed to independent
service technicians, servicing organiza-
tions, and the firm's distributors and
dealers.

The manual contains detailed in-
structions, circuits, and other informa-
tion on servicing printed circuit boards
in all types of television and radio re-
ceivers, as well as other electronic
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equipment. It is divided into six sec-
tions and covers the development of
the printed board, use of manufac-
turer's service data, the systematic ap-
proach to servicing printed boards,
recommended tools, soldering tech-
niques, and replacing components,

The hooklet is designed to help the
electronic technician develop the basic
work habits required to service printed
circuit boards in a fast and efficient
manner.

TRANSISTOR MANUAL

General Electric Company, semicon-
ductor products department, Charles
Building, Liverpool, N. Y., has made
available the Fourth Edition of its
“Transistor Manual.”

Priced at $1.00, the Manual provides
227-pages of transistor data. Included
in the contents are details on basic
semiconductor theory, transistor con-
struction techniques. small- and large-
signal characteristics. biasing, audio
amplifiers, high-fidelity circuits, radio
receiver circuits. transistor radio serv-
icing techniques, and transistor specifi-
cations, as well as many other chapters
of general information.

Write direct to the company for ad-
ditional details.

PICTURE TUBE WALL CHART

CBS Electronics has made available
a comprehensive technical data and re-
placement guide for television picture
tubes,

The handy 23” x 29” wall chart gives
mechanical and electrical characteris-
tics for more than 360 picture tubes
and lists popular replacement types.

The chart, PF-288, is available to in-
dependent service technicians through
distributors of the company's receiving
and picture tubes.

1960 FLASHER CATALOGUE

Tung-Sol Electric Inc., 1 Summer
Avenue, Newark 4, N. J., has an-
nounced the publication of its new
1959-60 AF-20 flasher catalogue. It is
available from the manufacturer or
from any of the company's sales offices.

The 16-page issue contains detailed
information on all standard and auto-
motive turn signal flashers, brake light
indicators, special flashers, and emer-
gency warning units. A section of the
new publication is devoted to the firm's
new line of heavy duty flashers.

Designed for engineering, sales, and
service use, the catalogue includes ex-
tensive application notes, typical cir-
cuit diagrams, and complete electrical
and mechanical specifications for all
of the company's flashers now in use.
A full set of line drawings provide ex-

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

NOT USED,NOT PULLED OUT OF OLD SETS

RAD-TEL’S
FIRST
QUALITY

Remember
ALL RAD-TEL

TUBES BETTER
GUARANTEED THAN

l?l.l':i 70%

YEAR OFF!

WHY GAMBLE ON USED & “PULL-OUT” TUBES?

BUY Only RAD-TEL’S FIRST QUALITY
BRAND NEW TUBES ... and SAVE!

EACH TUBE INDIVIDUALLY AND ATTRACTIVELY BOXED!

Qty. Type Price | Qty. Type Price | Qty. Type Price | Qty. Type Price | Qty. Type Price | Qty. Type Price | Qty. Type Price | Qty. Type Price

— 024M .79 | —4BA6 51 | __6AN4 95 | __6CD6 142 | __7A8 .68 | __12AU7 60 [ __12DL8 .85 | __17L6 .98
—1AX2 62 | __4BC5 .56 | __6ANB .85 | __BCF6 .64 | __7B6 69 | __12AVS 97 | __12DM7 67 | —_17W6 .70
—1B36T .79 | __4BC8 96 | _6A@S .50 | —_6CG7 .60 | —_7v4 69 | __12Av6 41 | __.12DQ6 1.04 | __19AU4 83

— 1DNS .85 | __4BE6 54 | __6ARS 55 | __60GB .77 | —_8AUB B3 | __12AV7 .75 | __12DS7 .79 | —_19BG6 1.39
__163 J3 | __4BN6 .75 | __GASS .60 | __6CM7 66 | __8AW8 .93 | __12AX4 67 | 12026 .56 | ___19T8 .80
13 J3 | __4BA7 .96 | __6AT6 A3 | —_6CN7T 65| 8805 60 | ___12AX7 B3 | __12EL6 .50 | _21EX6 1.49
—1K3 73 | —4BS8 .98 | __6AT8 J9 | —_6CR6 .51 | 8067 .62 | __12AZ7 .86 | —_12EG6 .54 | __25AU4 .87
__1L6 105 | __4BU8 .71 | __6GAU4 B2 | __6CS6 .57 | __8CM7 68 | _ 12B4 63 | __12EK6 .56 | __25B06 1.1
—_1LAG .69 | __4B26 98 | —_6AU6 .50 | __6CUS .58 | __8CN7 97 | - 12BA6 .50 | 12626 .53 | __25C5 .53
__1LC6 .79 | 4827 9 | _6AU7 61 | __6CU6 108 | __8CX8 .93 | _ 12BD6 .50 | __12F5 .66 _25CA5 59
—ILN5 59 | _4CB6 59 | __GAUB .87 | —6CYS .70 | _ BEB8 .94 | _ __12BE6 .53 | _ _12F8 .66 | ___25CD6 1.44
| .62 | 4086 61 | __6AVE .40 | __6CY7 J1 | __10DA7 .71 | __12BF6 44 | ___12FM6 45 | _ _25CU6 1.1
1§85 51 | __4DE6 62 | __6AWS B9 | __6GDA4 68 | __11CY7 .75 | __12BH7 .73 | __12K§ .65 | __25DN6 1.42
174 .58 | __4DK6 .60 | __BAX4 .65 | _6DBS .69 | __12A4 60 | __12BKS .70 | _ _128A7TM .86 | __25EH5 55
——1u4 .57 | —4DT6 55 | _6AXT .64 | __6DE6 .58 | __12ABS .55 | ___12BL6 .56 | ___12SK76T .74 | _ _25L6 57
__1U5 .50 | __S5AM8 .79 | _ 6BA6 49 | _ 6DG6 .59 | __12AC6 49 | __12BO6 1.06 | _ 12SN7 .67 | - _25W4 .68

—_1X28 .82 | __5AN8 86 | __6BCS .54 | __6DQ6 1.90 | __12AD6 .57 | __12BY7 .74 | —_125Q7M .73 | __2526 .66
—_2AF4 96 | __5A05 .52 | __6BC7 .94 | __6DTS J6 | __12AE6 43 | _ 12BZ7 .75 | 1247 .62 | __35C5 .51
__2BN4 B0 | __5AT8 .80 | __68C8 97 | __6DT6 .53 | __12AF3 .73 | __12C5 56 | —12V66T .53 | 3516 57
_26Ys .71 | —_SBKJA .82 | __6GBD6 .51 | __ GEYUS .79 | _ 12AF6 49 | __12CA5 .59 | __12w6 .69 | __35w4 .52
—3ALS 42 | 5807 .97 | __6GBE6 .55 | __GEAB J9 | 12006 46 | __12CNS .56 | __12X4 .38 | —_3525GT .60
__3AU6 51 | -__.SBR8 .79 | __GBF6 44 | __6EB8 .94 | _ 12AL5 45 | __12CR6 .54 | __17AX4 67 | __50B5 .60
—_3Av6 41| __S5C6B .76 | __6BG6 1.66 | _ GHWBGT .58 | __ 12AL8 95 | __12CU5 58 | _ 17BA6 1.09 | _ _50C5 .53
—-3BA6 .51 | __5CLB 6 | __6BHE .65 | ___6J56T .51 [ __12AQ5 .52 | __12CU6 1.06 | —..1705 .58 | —.50DC4 .37
. 3BC5 .54 | __SEA8 .80 | __6BH8 .87 | __6J6 .67 | ___12AT6 43 | ___12Cx6 54 | __17CA5 .62 | __S0EH5 .55
—JIBES .52 | —_SeEus .80 | ___6BJ6 .62 | __6K6 58 | __12AT7 .76 ] ._12DBS .69 | __17D4 .69 | __50L6 .61
__3BN4 .63 | __5J6 .68 | __6BKS .80 | __654 48 | _12av6 50 ! __12pE8 .75 | __17D06 1.06 ! _ 11723 .61
—3BN6 .76 | —5T8 .81 | __6BK7 .85 | __GBSA7GT .76

I B+ S B+ A By - l USE THIS AS YOUR ORDER BLANK'
__ 3BZ6 55 | __5V6 56 | ___6GBNG6 J4 | ___6SN7 .65

_3cB6 54 |__5x8 78| __eBaS 65 | __6sa7 .13 I
T 3CF6 60 | __5v3 46 | _ 6BQGGT 1.05 [ _ 614 .99 Rad-Tel Tube Co. S} Wirees . 5 I
3656 52| _6AB4 46 | _6BQ7 95 | __6T8 .80 I
T36ys 71 | _6ACT 96 | _6BRS .78 | _6U8 .78 |
—30E6 62 | __6AF3 73 | _ 6BS8 .90 | _ GVEGT .54 NAME . .ottt et e e e e I
“ K6 60 | _6AFa 97 | “eBUB .70 | _cwa .57 |
|
|
|
I

— 3016 .50 | __6AGS .65 | _ _6BY6 .54 | __6WE .69
—_305 .80 | —_6AHE6 .99 | __ 6B26 54 | __6X4 .39 B 3 8 800 e 608 6000600000600 000000 000600

__354 .61 | ___BAKS 95 | __6B27 97 | —__6X56T .53
—3v4 .58 —_6ALS .47 ———6C4 .43 —_6X8 i
__AAUS ___BAMS — GCBG S 7 1y 2 - T S

55 Chambers Street
RAD T '945 Newark 5, N. J.
Mitchell 2-3147

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE CO. SPEEDY ONE-DAY SERVICE
TERMS: 25% deposit must accompany all orders, balance C.0.D. No h-ndllng chnrge with this ad. Subject to prior sale.
All shipments F.O.B. Newark warehouse. No C.0.D.'s outside continental U.S.A.

December, 1959 109
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NOT
' JUST

For ALL Radio-TV
Replacement Applications

Naturally you want to supply your customers with
the best replacement electrolytic capacitors to
insure a satisfactory repair job without costly call-
backs. That's exactly what you do when you use
only Aerovox AFH twist-prong electrolytics.
Aerovox offers you all the lastest refinements —
85°C operation, improved hermetic sealing, rugged
prongs and terminals (including printed-wiring
types), and only high purity aluminum foil con-
struction throughout.

But quality alone is only part of the deal. Aerovox
offers you the widest selection of exact-duplicate
replacements in the entire industry. Your local
Aerovox Distributor stocks every rating you need.
Call on him today for all your capacitor require-
ments and at the same time ask for your free copy
of the latest Aerovox catalog.

BUY THEM BY THE KIT...

see the AFH "‘Stack-a-'Lytic"" kits (AK-400
and AK-401) at your
Aerovox Distributor. A
selection of 8 or 16
popular replacement
units in a FREE metal
storage rack with
stacking feature,

Gy T A L
A ! . W

n _.'
"CORPORAT

1
= bl
i iy
I
4

DISTRIBUTOR DIVISION

llli\' BEDFORD » MASSACHUSETTS

ternal dimensions and mounting varia-
tions. Installation notes and servicing
instructions are also included as a
service aid.

ENTERTAINMENT TRANSISTORS

Sylvania Electric Products Inc. has
issued a new booklet, “Entertainment
Transistors for Every Design Ap-
proach.” Copies may be obtained by
writing direct to the firm at 1100 Main
Street, Buffalo 9, N. Y.

The 32-page booklet contains maxi-
mum ratings and electrical character-
isties for a wide variety of p-n-p, n-p-n,
and “drift” transistors designed for
use in high-fidelity, toys, organs, inter-
coms, portable, short-wave, and auto
radios. Also included are diagrams il-
lustrating the mechanical specifications
and connections of all types in the com-
pany's transistor line.

NEW EDUCATIONAL AID

Electronic Instrument Co., Inc.,
33-00 Northern Blvd., Long Island City
1, N. Y., has prepared a new educa-
tional aid now available to all students
of electronics. These aids may be ob-
tained through the company’s distrib-
utors, and are free of charge to stu-
dents. For the name and address of
the distributor in your area, write the
company direct.

One part of this educational aid con-
sists of a resistor-capacitor color code,
displayed in easy-to-read chart form.
The various types of resistors and ca-
pacitors are illustrated, with all code
markings clearly labeled. Tables giv-
ing the values for the color-code mark-
ings are included for resistors, ceramic
capacitors, and molded mica capaci-
tors.

Illustrated in a separate table are
various pieces of hardware with which
the student of electronics should be
familiar. Different types of machine

screws, hex nuts, spacers, and washers
are represented.

The balance of the aid consists of
electronic schematic symbols. Each
symbol is individually depicted and
labeled.

NEW EIA STANDARDS

Electronic Industries Association has
issued five new recommended stand-
ards. Copies of the standards may be
obtained through the EIA Engineering
Department, 11 West 42nd Street, New
York 36, N. Y. A minimum charge of
$1.00 is made on all orders.

RS-211-A “Dimensional Characteris-
ties of Monophonic and Stereophonic
Disc Phonograph Records for Home
Use—78, 45, 3314 rpm.” A revision of
RS-211. 60 cents each.

RS-222 “Structural Standards for
Steel Transmitting Antennas, Support-
ing Steel Towers.” $1.10 each.

RS-223 “Magnetic Recording Instru-
ments for the Home, Wire Size, Speed,
Spools.” A revision of REC-131-A. 25¢
each.

RS-224 “Magnetic Recording Tapes.”
A revision of REC-132 and REC-138.
30 cents each.

RS-225 “Rigid Coaxial Transmission
Lines and Connectors-—50 Ohms.” A re-
vision of TR-134. 80 cents each. —30-

ACOUSTIC RESEARCH
OPEN HOUSE
ACOUSTIC RESEARCH, INC. (AR)

will hold its annual “open house”
this year on Friday, November 27, Tours
of inspection of the AR plant, which is
located at 24 Thorndike St., Cambridge,
Mass., will be conducted at 10:00 a.m.
and 2:30 p.m. Visitors will have the
opportunity to watch production and
quality control test procedures, includ-
ing speaker checks, in AR’s anechoic
chambers.

Coffee will be served and all visitors
are welcome.

The topographical layout of Technical Appliance Corporation’s new test range at
Earlville just o few miles from the main plant at Sherburne. New York. The test
building, dwarted by the antennas undergoing test, houses latest automatic re-
cording equipment. A transmitter installation some 3000 feet across the valley
is used to transmit controlled signals to the receiver location. In addition to
short range tests which are conducted on the upper deck, the range is equipped
to handle as many as three tests simultaneousiy between this site and the trans-

mitter building,

TACO’s expanding test facilities are a result of its diversi.

fication program—resulting in broadening in both military and commercial areas.

N— sy
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LORAN H 65/APN-9 RECEIVER
& INDICATOR

Used in ships and aircraft.
Determines position by
radio signals from known xmit.
ters. Accurate to within 1% of
distance. Complete with tubes
and crystal. Exc. used.

Vaiue $1200.00. $79.50

Our Price ., .
———
SCR-AR-283 Transmitter-Receiver

——

Consists of: RECEIVER, 201 to 398 Kc_and
2500 to 7860 Ke. TRANSMITTER, 2500 to 7700
Ke. for unmodulated. tone-modulated. or voice.
Here's what you get. at this fantastically low
price: Receiver complete with 6 tubes: trana-
mitter complete with 4 tubes, Dynamotor for 24
Vv DC operation, 5 coil sets ¢control h())(l!ﬂ.
antenna awitching relay. operating manual.

BRAND NEW— s I 6 95

and All Yours. for only
BC-929 3-INCH SCOPE

Low cost lullon monlmr and/or
acope. I:. focus,

AN/ART-13 100-WATT XMTR

11 CHANNELS
200-1500 ke

2 to 18.1 Mc $48¢0-9m. with Tubes

Famous Collina Autotune Aircraft Transmitter,
AM, CW. MCW. Quick change to any of ten pre-
set channels or manual tuning. Speech amplifier/
clipper uses carbon or magnetic mike. Highly
stable, highly accurate VFO. Built in Xtal con-
trolied calibrator, PP811s modulate 813 in final
up to 90%, class “B."" A Real
at our low pricel Orig. cost $1800.
Exc. Used. .. ..

0-18 Low Freq. Ose. Coll !or ART.13.
24V Dynamotor for ART-13.

7.938
11.98

BC-733 VHF 10-TUBE AIRCIAFT RECEIVER.
8-channel xtal control, Freq. 108.3 to 110.3
Mc. Dual filter range, Buﬂy converted for
tracking Sputniks! ', 95
Exe. used. Complete with tubes. . 4

FM TRANSMITTER-
RECEIVER

APN.1. 420 to 460 Mc Air-
craft Radio altimeter equip-
ment. Tubes: 4—956, 3—

128J7, 4—128H7, 2—

12H8, 1—VR150. Complete with
all tubes and mount. For 27 V DC.
BRAND NEW

Original operating manual for above

P —

NAVY AIRCRAFT RADIO RECEIVER
ARB/CRYV 46151-—190 to 9050
Ke in 4 banda. 6 Tube Superhet
communications receiver, with
loeal and remote tuning. band
change. Sharp and broad tumni
AVC, CW. T1luminated
Complete with tubes and dyna-
motor. used. ... ... ... $17.95
Like New . ... ccv.vo. $26.50

POWER SUPPLY for above, 110 V AC, comglele.
ready to plug in, wired. ... ... opDooD ..$9.7

ARC-5/R28 RECEIVER

2.meter Superhet. 100 to 158 Mc Iin
4 crystal channels. Complets sz‘

with 10 Tubes. BRAND NEW .
110V AC Power Sup. Kit for above $6.75

ARC.5/7-23 TRANSMITTER

100-150 Me Includes 2—832A, 3—1625 szl 50

Tubes, BRAND NEW.
SPECIAL 1imited quantity ARC:5/T23 Emittars,

OFFERI Excellent Used. less tuben. .35.98
MD.7 MODULATOR for 1‘*23. mmplau 'Iﬂ‘l ss 95
4 tubes, LIKE NEW. ....0000000000

ARC-5 MARINE l!(!l\'!l 'I'IAIISMITTEI

WILLARD 6-YOLT MIDGET Brand New complete with tubes V... sB.98
STORAGE BATTERY D;mmotor for above 12 or 24 New $5.85 n'e'! Type mm'ﬁ‘”‘.!.’n’..‘ .5' .;?.gl I6 95
Houe AN N and " Flertrs. - AN/ARN.SA AIRCRAFY RECEIVER. 11 tube D NEW

13116" X 2", Uses Sundlad yFlulro«

$2.98 superhet, 3-crystal conmtrol UHF for static-free

Ni N 1.3
LR m":..:f:uﬁ."-.;:m.lslz a5 |

reception.
POWER SUPPLY for BC- szo. sss. avallable for 8, Exc. used with tubes........o. ..39'95 MODULATOR for_above, new with tubes &8 &8
12 or 24 Volts DC. Specify. . .. ... .....- .$8.95 —- —
SCR-625 MINE ‘DETECTOR ki 234-258 MC RECEIVER
Complete portable outfit in original packing, with TG-34A CODE KEYER
all accessories. Brand New,...... ceeese «$522.50 { AN/ARR-2
Self-contained automatle unit. BRAND NEW 11-tube UHF

ASB-5 ‘SCOPE INDICATOR
BRAND NEW. Includ-
ing all tubes, together

reproduces code practice aig-
nals recorded on paper tape,
By use of built-in speaker, pro-

Tunable Receiver with sche-
matic. Only a few at this low

Ith BP1 "Scope vides code-practice signals to pricel
"i"ube. Originally un';d | foene or more Complete with tubes sa'aa
in Navy Aircraft persons at

RADAR equipment.
Easily converted for
AC operation. i

VALUE $250.001

phiee .. 919,99
SCR-522 2-METER RIG!

Terrific buy! VHF Tranamitter-recelver, 100-158 Me.
4 channels. Xtai-controlled. Amplitude modulated

SCR-274 COMMAND EOUIPMENT [ |

AI.I. COIPLETE WITH TUBES Like
cription Used le
453 Ihoetvor 190- 550 xc $i¢
BC-454 Receiver 3-8 Mc
BC-455 Recelver 6-8 Mc
BC-450 3-Recaiv¢r Control’
-

$16.88

speeds from §
to 25 WPM

with *‘Press-to-talk
BRAND NEW. anly

e N e —
OYNAMIC NHANDMIKE, aircraft, made by TelePhonics Cor.p
Press-to-talk switch on mike. BRAND NEW s

110 VoIt AC Power Supply Kit, for ali 274-N and
ARC-5 Receivers. Complete with metal S'I 95

al Th i ditio; case, Instructions ........... -
BCRETE Treremitiorainicor, et “with W 18 Hi-Fi DYNAMIC HEADSET with Cushions Factory wired, tested, readv’io apersts...$11.50
tubes, top rack and metal case. 332 32 Frag. Range: 40-14000 CPS. No Distortion.
COMBINATION . .Specual BRAND NEW . . .....0cucacooeeaanceeas 8. Fits BC-453, BC-454 and ‘sc
Receiver only, with all tubes, = .$19.80 e —— others. ONY ... uca--ncrasaonanonns
Tranymitter Only, with all tubes, .$22.28 €01 J
Accessories for Above avaitable: I MICROPHONES Excellent BRAND || B e e S s . $7.86
e et
Modei Description Used NEW BC-458 -nmnsuunu‘_s 3 10 7 Me. ComPlete with
LORAN APN-4 -ll tubel nnd crystal. R

s FINE QUALITY
¥ NAVIGATIONAL EOUIPMENT

Determine exact geographic position of your

|
|
|
|
a%}%‘vmlnd ARC-5 :
|
|
|
]

tubes and crystal.
ARC.-5/T-19 TIANSHI‘I’TII—s

]
| I
|
]
|
]
$1.85| | g
]
]
[ I
]
]
|

" t th ." hlb.l i NEW comPlete with all tubea &

I i e (A SRR ! HEADPHONES Excallem BRAND ano I B24%0 doaniiee 1111000 Useb 348 New 303
INDICATOR ID-88/APN-4, and RECEIVER ¢,4g £f Model Description Used 458 Moauistor ... .. USED 3. New s.
R-OB/APN-4, cOmplete with tubes, Exc. used ::-;g o .&‘h lmpt:’l::ce ...... $2.19. 34 (1] l l Al.l. Acc“sonlls QA\::;L:NITL! ron comvunn l
mecelver-nicator_sa_sbove, BRAND NEw . 96950 H5.30 Low Imp (fentherwt. . 1.18. :: Pt L L

AL TN [] 'r':‘.f:#:corilu w oo(z ‘f.f,:"&; . 3.75... 7.95
§ HEADSETS, BRAND NEW FER PATR “°s3.28 i BC-603 FM RECEIVER
LORAN APN/4 €0-3074 Cords, with PLEG piug and JE2 - 20 T0 27.9 MC $
------------ . » .
OSCILLOSCOPE Enrpllono Cluhlonl “for .bova—-puir Y Like New...... 1495
oY ey, ™ el BRAND NEW.........$16.98 |
10-Channel, pushbutton tuning
Completely Assembled MOBILE-MARINE or cont?nuoua tuning. Cemplete
LIKE NEW! Supnu.a1‘-s:g| DYNAMOTOR with speaker, tubes, squelch.
%ﬁgdoﬁ?‘ 500L0G60000 Sl...sn :,ncpu.elzz‘;soe.':u:;“;,::,’.‘.\: 2o Pt ey for AbOVE Lrana New $5.80
talk intermittent operation. BC-683 same mmo 523 50
B-906 FREQ. METER—SPECIAL | | Stoe L L $6.45 Me. LIEE NEW. . C it o S27 50
vity type, 145 to 235 Mec. = - ac ,.o,,,mmmh
BRAND NEW. complete with | | Drack OYNAMOTOR VALURS: Escllent BRAND Interchangesble,  replaces, dvmama P'f;‘gm_--igg
arﬁimiléwhhnual included. DA-19-A 28V 11A 400V .400A $4.95 VDG @ 80 Ms. 24VAC @ 2 Amps. Corplete $8.4
PRICE 9.88 DM-28 28V 224V .0TA __—2_15 - .75 klt with easy instructlons. .. 999aza0000s 310.49
DM -I2A 28 114 250W B5A  T45 445 32.9
Ramoved from Brand New Govt Equ DM-IIK IRV EA BV T
R s | ow Gov't Equipment 28V7A  540vV.25A 195 3.75 | | BC.604 TRANSMITTER—Companion unit for
a 3 H DM 4D 12V 24 X0V .E0A 415 550 | BC-603 Rcvr above., Complete with tuhes
'8 DM-5I4 I8V LAA- 220V 0RO0A 3,75 545 ONIY . vy eraoneneen - Like NEW ?Z ;5
3 DM -E4A 12V 61A  ZT6W AG0A 7.5% BRAND NEW. ........ ..$12.95
:g PE-7IC ZEV J8A& 1800W . 3504 T.85 10080 BC-684 TRANSMITTER——CompanIon unit for
2 [ | PE-ie BV I ISA 250V .GEBA 295  4.9% BC 683 Revr above- COmPlete with tubes

.Like NEW $7.95

REM DNTROL RM-52 ¢ include 259 Oeposit with °'|':‘n°. lance €.0.0 BRAND NEW. . eieeien . .-$12.95
Direct remote conlrol for r.dlo ulpment Uneana d s R q roe. E
4 flashlight 2 bias Jor l:l‘le!'uorehnneu::' :I’l‘l;?‘mc:ng :r?ar. Sals and Price Chl:o-- 2 VOLT BATTERY “"PACKAGE" =
and aidewne r.o headset. l or l.o imv ., Mike He. Willard Sto! lm
ahd Phone Jacks. Mike: 008 phons g9 49 1-2v. 20 Amp, He. 32,79
patch unit. BRAND NEW.......... & Rﬂdio suppl' co. l_sz., on;n'lr' ‘g;vn"‘“”“" 1.49
X .
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. NEW mporTant

. SAMS BOOKS

-

**Printed Circuit Diagnosis Made Easy'

_ Helps you become an expert

®

in servicing printed circuit
boards. Practical, simplified
approach saves time trouble-
shooting all types of printed
circuits, Explains correct way
to interpret and use various
styles of data shown in service
literature. Describes best pro-
cedures to follow when only a
schematic diagram is available,
Sample problems illustrate each phase of
printed circuit troubleshooting. A "‘must”
book for your service library. Illustra- $100
ted; 96 pages; 5% x 84". Only. l

“Radio Receiver Servicing”
ALL-NEW EDITION

Latest enlarged adition of John
T. Frye’s famous best-seller.
Includes new chapter on how
to service transistor radios and
printed circuits, The most
understandable and valuable
guide to radio servicing; based
on the author's 25 years of
practical experience. Includes
aseparate chapter on each type
of trouble, such as the dead set; tubea light
but no sound; noisy sets; weak sets; sets un-
able to separate stations, ete, s' 95
208 pages; 54 x 8%". Only......... 2

“Howard W. Sams Hondbook of

Electronic Tables and Formulas”
FOR ELECTRONIC TECHNICIANS

Specially prepared for elec-
trenic technicians, junior engi-
neers and students. A valuable
compilation of tables, charts,
formulas and lawa useful to all
who work in electronics. Five
comprehensive sections in-
clude: Formulas and Laws of
Electronics; Constants, Stand-
ards, Symbola, Codes; Service
and Installation Data; Mathe-
matical Tables and Formulas; Miscellaneous.
Features full-color frequency spectrum chart
based on latest 1959 FCC allocations. $995
134 pages; 514 x 8 4"; hard-cover. Only 2

"'Television Tube Location Guide™ Yol. 9

Latest volume in this invalu-
able series. Gives tube location
data for TV sets produced in
1958-1959, Shows position and
function of tubes in over 250
receiver models—just find the
trouble and replace defective
tubes without removing
chassia! Shows major compo-
nent placement; signal path;
pin orientation on socket;
series atring filaments; fuse location. Includes
tube failure check charts. 96 pages; $125
5} x 8)4"; comb binding. Oniy..... l

HOWARD W.SAMS & CO., INC.

. Order from your Sams Distributor today, :
or mail o Howard W, Sams & Co., Inc., Depl. M-19 B
2201 E. 46th St., Indianapolis 6, Ind. 2

a

[ ]

[ ]

8 Send me the following books:

B[] “Printed Circvit Diognosis Made Eosy” (PC-1) a
: O “Rodio Receiver Servicing” {RS-2) :
a O “Hondbook of Eectronic Tobles” (HTF-1) »
g O “Television Tube Locotion Guide” Yol. 9 (TGL-9) H
L PO .enclosed.  [] Send Free Book List 8
[ ] [ ]
. Nome H
| ] [ ]
. Address. H
8 City Zone ___State .
L s oo (ovlside U.S.A. priced slightly higher) mae —.
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Service

Industry

HE BOARD of Directors of the Elec-

tronics Industries Association re-
cently appropriated funds to enable its
Service Committee to conduct a long-
range program for aiding service tech-
nicians in non-technical business man-
agement and customer relations. The
Service Committee, under Chairman
Steven R, Mihalic of the General Elec-
tric Co., had proposed the development
of business-training and customer-rela-
tions aids after consultations with
numerous association leaders.

The EIA move appears to be in step
with the thinking of service dealers
in all sections of the country. Service
associations in particular have recog-
nized that the lack of basic business
training and management "“know-how"
is the major reason that many shops
continue to operate on sub-marginal
incomes.

Moving along similar lines, the Tele-
vision Service Association of Michigan
is emharked on a long-range business-
training program for its members in
the Greater Detroit and adjacent areas.
The association has invited all set man-
ufacturers as well as set and parts dis-
tributors in its area to cooperate in
| the development of the organization’s
program. In discussing the program
for the 1959-60 season, a spokesman
for the association said:

“It is our aim to present basic man-
agement facts and business operating
procedures that are of immediate prac-
tical value to dealers who operate even
in the smallest-size businesses. While
general management information is in-
teresting, in most cases dealers are
unable to make practical use of it in
an activity as individualistic as that of
an electronic service business.

“Take any group of one-man shops,
for instance. While every one of them
will be set up to handle TV service,
their supplementary activities will be
as varied as the electronic industry
itself. The service activities of some of
them may spill over into the appliance
field.

“Another important factor is the
[ steady trend among small shops to
handle the sale of high-quality TV sets.
One of the leading set manufacturers
has focused his attention on distribu-
tion through small, self-servicing deal-
ers. While these small shops cannot
hope to match advertising dollars with

the mass merchandisers and discount
houses, they possess individual and ef-
fective promotional advantages that
will produce sales in competition with

the large-scale advertisers. How to
make the most effective use of the
promotional advantages of a small TV
| sales-servicing type business will be

www americanradiohistorvy com

thoroughly covered in our program.

“The TSA business-management se-
ries will cover such things as methods
for determining the costs of providing
service, how to build a workable sys-
tem of customer relations into a small
business, how to use the few advertis-
ing dollars available to a small shop to
best advantage, how to make the shop
and business location an effective and
inexpensive advertising tool, and a host
of other subjects vital to the profitable
operation of an independent electronic
service business,”

NATESA Chides Manufacturers

In a recent letter, Frank J, Moch,
executive director of NATESA, took
issue with set manufacturers over the
opinions expressed by some manufac-
turing executives about two of the res-
olutions adopted at the last NATESA
convention. One of these resolutions
condemned those set manufacturers
who provide direct factory or factory-
controlled service on their products.
The NATESA resolution urged “All
service people to exercise selective
buying and channel their buying power
to those companies that are non-
competitive.”

The second resolution belittled by
manufacturing executives was a re-
quest to set producers to adopt a
system of permanent TV receiver iden-
tification as an aid in combatting the
epidemic of store burglaries that has
been plaguing dealers everywhere.

In his reply, Mr. Moch said: "“We
believe the reaction of the companies
(to the NATESA resolutions) is based
upon archaic and disorganized think-
ing. Too many of these companies still
look upon the service industry as it
was in the radio service days.

“It is true that independent service
people have not always taken adequate
steps to protect their interests. This
has been due to several reasons. Among
them is the obvious one that associa-
tions, especially at the national level,
due to federal law, cannot preach boy-
cott and thus must use the less dra-
matic medium of trying to urge sup-
port of cooperating companies. This is
often complicated by companies, though
not engaged in retail service, going off
with sales campaigns and other activi-
ties that are not acceptable to inde-
pendent service.

“Unfortunately, too, though captive
and factory service will eventually de-
stroy not only independent service but
independent parts distributors and in-
dependent parts manufacturers, reps
and others, few of these other factors
have chipped in.

“In spite of these factors, however,

ELECTRONICS WORLD
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we doubt the statement that sclective
buying has not affected sales on a re-
gional basis, Recorded facts prove
otherwise.”

With respect to the criticism of the
set identification resolution, Mr, Moch
said: “On the subject of proper iden-
tification, a lot of set producers again
demonstrate their utter disregard for
the welfare of their dealers and set
purchasers. Almost every device of rea-
sonably high cost carries a permanent
serial number. In our industry this is
omitted or a very slipshod paper label
is pasted on simply to avoid the cost
of an indenting operation. In other
words, to enable the manufacturer to
save a few pennies, he puts the dealer
and set buyer in a position where they
cannot recover stolen property.”

New Florida Associations

The Television Scrvice Dealers Asso-
ciation of St. Petersburg, Fla., was re-
cently formed in the Peninsula State.
Its purpose is to help to upgrade seri-
ous and sincere service dealers to im-
prove their business and professional
standing through mutual cooperation.
Mr. Bud Fox was elected president of
the newly formed association.

Across the state, service dealers in
St. Lucie County were recently granted
a charter for their association, to be
known as St. Lucie-TESA. Officers
elected to head the organization in-
clude: James W. Sowinski of the Fort
Pierce TV Center, president; Leonard
A, Appel of Bonded TV, secretary;
John Forget of Forget’s TV, vice-presi-
dent; and William Montaltos of Com-
munity TV, treasurer. Elected to serve
with the officers on the Board of Direc-
tors were: Fred Gardner of Gardner’s
TV, James B. Rock of Telerex TV &
Radio, and Cy Broder of Broder TV
Clinic.

TESA-Buffalo PR Campaign

The Television and Electronic Serv-
ice Association of Greater Buffalo is
conducting an institutional campaign
designed to impress TV set owners
with the value of doing business with
reputable service firms. The associa-
tion is using cooperative advertising in
newspapers and other media to put
over its message. TV set owners are
urged to clip the newspaper ads for fu-
ture reference when service is needed.

The campaign stresses the “Triple
Guarantee” in the service they offer.
This is detailed as follows: (1) guaran-
tee by the company that services the
set; (2) guarantee by the Television
and Electronic Service Association of
Greater Buffalo which stands behind
the work of each of its members; and
(3) guarantee of parts by the manu-
facturer.

Members of the association partici-
pating in the campaign include Jerry’s
TV ; National TV; University TV ; Tele-
Sound TV; South Buffalo TV; Ideal
TV; Depew TV; Winton TV, A & B
Electric TV and Parkdale TV. The ad-
dress of the association is TESA-Buf-
falo, Station E, Box 28, Buffalo 11,
New York. -fio-
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Service Technicians! YOU EARN MORE...
YOU RATE with the public when you own

YES, if you are one of the thousands of
owners of a complete PHOTOFACT
Service Data Library, you are enjoying
maximum earnings. I(’s inevitable, be-
cause no matter how expert you are,
you can always save more time on
any job, get more jobs done daily—
EARN MORE, DAY IN AND DAY OUT...

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

BIG NEW PLUS!

get the
details

|

|

it you now own a PHOTO- :
FACT Library, you can |
apply for membership in |
the powerful new “PEET" |
program, designed to I
build prestige and busi- 1
]

|

|

|

|

|

|

|

| ness for the Service Tech-
nician who qualifies. Ask
your Sams Distributor Sittorpy bisTe,
about ""PEET™ or mail Attn
coupon today!

i Address

[ |

. City
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“"With Soms PHOTOFACT | om
able to give my customers
foster service. | like the Circui-
Troce feoture—it makes serv-
icing printed circvits much
easier and not so time-con-
suming.”

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

) Send me {ull details on the new "PEET" Program.
Include full information on the Easy-Buy Plan and
Free File Cabinet deal.

0O I'm a Service Technician: O full-time; [ part-time

My Distribuforis:_ o -

the PHOTOFACT service data library!

—Henry Kiers
Hull, lowa

sssssssnsnnwnn nn®

HOW TO STAY AHEAD...

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

For PHOTOFACT Library Easy-
Buy Plan details and Standing
Order Subscription, see your
Sams Distributor today, or write
to Howard W, Sams...

Zone State
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IF THIS MAN
IS ON YOUR
CHRISTMAS LIST -

A subscription to ELECTRONICS WORLD
will make a perfect gift for him, and
every other man with a stake in elec-
tronics.

If he makes his living in electronies or is an
advanced hobbyist who loves Hi.Fi, Radio, TV,
Audio, R/C, hamn radio and communications,
he’ll be delighted to get ELEcTRONICS WORLD as
a gift. For ELEcTRONICS WORLD offers the best
technical coverage in the field. It provides mnen in electronics with tips and tech-
niques on repairing, installing and maintaining radio and TV sets and circuits,
latest Hi-Fi developments, newest ham techniques, fresh audio ideas. test equip-
ment, and current industry news. There is no more thoughtful Christmas gift, or
flattering one, than a subscription to ELEcTRONICS WORLD, the first and most
authoritative magazine in the field. Each of your gift subscriptions will be
announced by an attractive card, inscribed with your name. What’s more, you
can enter or extend your own subscription to ELEcTRONICS WORLD at the special
Christmas gift subscription rates, too!

Check the special Christmas gift order form, bound in this issue, for

low gift rates. Then fill in the names and addresses of your friends,
and mail it today!

WRAP UP YOUR CHRISTMAS GIVING NOW! DO IT
EASILY, AND APPROPRIATELY, WITH ELECTRONICS WORLD

ELECTRONICS WORLD 434 S. WABASH AVE. ¢ CHICAGO 5, ILL.

114

wwWwW americanradiohistorv com

The "Strobolyzer"
(Continued from page 59)

quire frequency calibration, but mere-
ly a repetitive light source, a simple
oscillator was incorporated in the
Strohbolyzer. A gas-tube relaxation os-
cillator was chosen because it requires
a minimum of parts. For a given tube
the frequency can be controlled by a
series resistor, the capacitor, or the
charging potential.

The NE-2 miniature neon lamp was
chosen as the gas tube because of its
small size. When using this tube the
most convenient method of frequency
variation is via the charging potential.
A series resistor might seem practical.
but the required resistances are large
and such potentiometers are not read-
ily available. If the series resistance
is too small, the lamp will not extin-
guish due to its low current-carrying
capacity and the small region in which
it exhibits the required negative re-
sistance characteristic. The short-time
stability of this circuit was found ade-
quate. Another gas tube, such as an
0B2 voltage regulator would be even
better from the standpoint of fre-
quency stability.

If a calibrated frequency is desired.
the multivibrator circuit of Fig. 3
could be incorporated. A good square
wave is developed on both plates and
the output may be coupled to the thy-
ratron grid through a small capacitor.
The circuit is similar to many covered
in the literature, but is slightly modi-
fied to provide a frequency variation
ratio of about 7 to 1. This is nearly
twice that of most circuits. The fre-
quency of oscillation is linear with the
change in potential, E, to within 1%
and the stability is excellent. Recali-
bration is eventually necessary and R.
and R, are provided for this purpose.
They should be set at about half value
for the initial scale calibration of R..

Construction

Construction of the Strobolyzer is
apparent from the photographs hence
only a few points will be noted. The
Strobolyzer is housed in a 6”"x9"x5"

Fig. 3. Wide-range multivibrator circuit.

+150
Re s
1RAVT
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I
Vi 19
e
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- -4
-r Gl
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R+—100,000 ohm pot

Rs—25,000 ohm wirewound pot

Rs—10,000 ohm pot

R;, R:—47,000 ohm, I w. res.

Vi—124U7 tube

Note: For range 8 to 60 cps: C = .006 uf.;
R = 3.3 meg. For range 30 to 210 cps:
C = 006 uf; R = 1 meg.
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utility cabinet; a 5" x 7" x 2" chassis is
bolted to the front panel and mounts
most of the components. Panel labels
are decals of the type available from
most radio parts jobbers. Simple point-
to-point wiring was used, two addi-
tional terminal strips being required
to handle all of the components. All of
the wiring to the lamp is Belden test-
prod wire which was chosen because
of its flexibility and its freedom from
tangling. The wire carrying the trig-
ger potential is rated at 10.000 volts
(Belden 8898). All of the components
are generously de-rated to permit con-
tinuous operation in the confined cabi-

net space.
No connectors were required except
for the trigger potential. This goes

through a Millen 37001 high-voltage
connector. The other wires are brought
out through a rubber grommet in the
side of the case. Fusing is provided
by means of a fused plug.

The mount for the lamp case is
formed from a holder for brooms and
tools available at hardware stores. Two
strips of metal were formed and bolted
to the back panel to provide storage
for the cables. The whole unit thus
becomes quite easy to transport or
store.

The lamp itself, along with its en-
ergy-storing capacitor, is housed in an
old flashlight case which is wrapped
with high-dielectric plastic electrical
tape for an extra measure of insula-
tion. The lamp plugs into a standard
six-pin tube socket with the even-
numbered pins removed to prevent
arcing. By placing the energy-storing
capacitor in the lamp housing, the
leads between the capacitor and lamp
are made very short, keeping discharge
resistance at a minimum. A cylinder
of sponge rubber, removed from an old
vibrator, was placed around the lamp
and its socket to provide resistance to
mechanical shock.

Most of the circuitry has been dis-
cussed, but a few additional notes are
required.

First, the “internal-external” switch
(S:) is for the selection of the trigger
source. \When on “ext.” the dual-triode
serves as a squaring amplifier, as de-
scribed, and R. is its gain control.
When on “int.”” the neon relaxation
oscillator is energized, with R, serving
as a variable potential source. The
first half of the dual-triode is not used
in this instance.

The pilot light is arranged to indi-
cate the presence of “B+" voltage since
a rather lLight bleeder is utilized. An
additional safety feature is provided by
switch S. which shorts the primary of
the ignition coil when the trigger po-
tential is not required. The switch is
enclosed by a safety cover.

Once you have built and used a
Strobolyzer or other form of strobo-
scope, more and more applications be-
come apparent. Some things give un-
expected results when viewed in the
stroboscopic light. Turn your strob:e
towards the stream of water from a
faucet—you’l be surprised at what you
will see! 30H
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Now Completely SELF-CONTAINED

For

Ieslmg 3 |Re|uvenahng :

A
and including
COLOR 110° TUBES
o ——_

BLAC
AND Wi

K
HITE

Used by Thousands of Professional Servicemen
MAKES NEW PICTURE TUBE SALES EASIER

Gives you more value than ever—all-in-one.
Quickly checks and corrects most TV picture
tube troubles in a few minutes right in the
home without removing tube from set.

Gives new useful life to weak or inoperative
tubes. Checks leakage. Restores emission and
brightness. Repairs inter-element shorts

and open circuits. Life test checks gas content
and predicts remaining useful life of picture
tube. Completely self-contained in
leatherette-covered carrying case. Net, $6993

TESTS AND REJUVENATES
all black 8 white and ¢color
picture tubes at correct fila-
ment voltage from 1 to 12 V.

TESTS AND REJUVENATES
110° tubes with 2.34, 2.68,
6.3 and 8.4 volt filaments,

TESTS AND REJUVENATES
color picture tubes, Checks
each color gun separately
same as black & white tubes.

ACCESSORIES for USE ONLY with FORMER B& K Models 400 and 350 CRT

Model C40 Adapter. For use only with all previous B&K Mocel
400 and 350 CRT's. Tests and rejuvenates TV color picture
tubes and 6.3 volt 110° picture tubes. Net, $9.95

Model CR48 Adapter. For use only with all previous B&K
Model 400 and 350 CRT's. Tests and rejuvenates 110° picture
tubes with 2.34, 2.68, and 8.4 volt filaments. Net, $4.95

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

/BaK MANUFACTURING €o.
T 1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.

Canada: Alas Radio Corp., 50 Wingold, Terento 10, Ont.
Export: Empire Exporters, 277 Broadwoy, New York 7, U.S. A,
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prepare for your career in

ELECTRICAL
ENGINEERING

ELECTRONICS
COMPUTERS
RADIO-TV

At MSOE, you can equip
yourself for a career

in many exciting, grow-
ing fields: MISSILES
RADAR * AUTOMATION
RESEARCH * DEVELOPMENT
ELECTRICAL POWER
AVIONICS » ROCKETRY

When you graduate from
the Milwaukee School
of Engineering, you are
prepared for a dynamic f’,f
career as an Electrical
Engineer or Engineer-
ing Technician. Under

a faculty of specialists,
you gain a sound
technical education in
modern, completely
equipped laboratories
and classrooms. As a
result, MSOE graduates
are in great demand
and highly accepted by
industries nationally.

At MSOE you will ,_ =
meet men from all
walks of life and all
parts of the country
— some fresh out of
high school or prep
school, others in their i LN
twenties — veterans and
non-veterans.

You can start school in any one of
four quarters and begin specializing
1mmedlately Engineering technicians
graduate in 2 years with an Associate
in Applied Science degree. For a
Bachelor of Science degree in Engi-
neering, you attend 4 years. A 3-month
preparatory course also is available.

FREE CAREER BOOKLET!
If you're interested in any
phase of electronics, radio or
television, be sure to look
into the programs of study
offered by the Milwaukee
School of Engineering. Just
mail the coupon.

MILWAUKEE SCHOOL-
OF ENGINEERING

Dept. EW-1259, 1025 N. Milwaukee St.
Milwaukee, Wisconsin
Please send FREE Career Booklet. I'm
interested in [] Electrical Engineering;
O Electronics O Computers
O Electrical Power O Radio-TV
{0 Mechanical Engineering
PLEASE PRINT
Name.

Address

City..... ..Zone..... State...

OI'm ehgnble [or veterans educatlon beneﬁts
m5-123 |

-------------------------J
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"BASIC AUDIO" by Norman H. Crow-
hurst. Published by John F. Rider,
Publisher. Inc.. New York. Three Vol-
umes, $2.90 cach. Soft cover.

This series is another of the publish-
er'’s “picture-book courses” designed
specifically with the “do-it-yvourself”
student in mind.

Volume 1 covers the nature of sound.
acoustics, microphones, loudspeakers.
baffles and horns, other types of speak-
ers. impedance matching, dividing net-
works and crossovers, and resonance.
Volume 2 treats audio amplification,
transistorized circuits, interstage cou-
pling. noise and distortion, frequency
response, powcer amplification, push-
pull, phase-splitting circuits, and audio
transformers while the final volume in
the serics covers feedback fundamen-
tals. feedback applications, power sup-
plies.  shielding, audio transmission
lines, audio oscillators, recording, clec-
tro-acoustics, and stercophonic sound.

Most rcaders of this magazine are
thoroughly familiar with the author's
style and his faculty for presenting
audio material interestingly and clear-
ly. The text material is accompanicd
by illustrative material on cach page
wherein the subject under discussion is
further amplified by the visual presen-
tation.

Those with a knowledge of bhasic
cleetricity should be able to derive con-
siderable satisfaction from a progres-
sive perusal of this “course.”

B * *
"VACUUM-TUBE AND SEMICON-
DUCTOR ELECTRONICS" by Jacob
Miliman. Pubtished by McGrne-Hill
Book Company. Inc., New York. 632
pages. Price $10.00.

Dr. Millman. professor of electrical
engineering at Columbia University
has prepared this book as a text for
the first year of an undergraduate elec-
trical engineering course at the uni-
versity. The author fecls that the study
of semiconductors should be integrated
with that of vacuum tubes rather than
treated as a separate ficld and this bal-
anced consideration of the two com-
ponents is adhered to throughout the
text.

The text is divided into 19 chapters
and 9 appendices. Subject matter in-
cludes the motion of charged particles
in electric and magnetic fields, the ap-
plications of the motion of particles in
applied fields, metals and semiconduc-
tors, vacuum-diode and semiconductor-
diode characteristics, photo-electrie de-
vices, vacuum-triode characteristics,
triode linear equivalent circuits, tran-
sistor characteristics and linear equiva-
lent cireuits, multi-electrode vacuum

www americanradiohistorvy com

tubes and high-frequency transistors,
clectrical discharges in gases, commer-
cial gas tubes, rectifiers, untuned volt-
age amplifiers. audio power amplifiers,
feedback amplifiers, sinusoidal oscilla-
tors. and power supplies.

Because the audience™ for which
this text was prepared is the student
in a professional engincering course,
the author has made no concessions
with regard to mathematics and pre-
requisite basic material. Those who
will derive the most benefit from this
hook are those with a solid engineering
background or a thorough understand-
ing of basic electronics plus a healthy
working knowledge of mathematical
procedures.

* £ *
"VIDEO SPEED SERVICING" by Sam-
uel L. Marshall. Published by Howard
W. Sums & Co.. Ine., Indianapolis, Ind.
160 pages. Price $2.95. Soft cover.
Vol. 3.

This is a third volume in this time-
saving series for service technicians.
The method involves a listing of the
svmptom, the section affected, the
caus¢ of the trouble. and the repair
procedure. A schematic of the circuit
or part of the circuit involved is in-
cluded. Each of these “capsule cures™
carry information on the manufacturer
and the chassis number.

Sixteen manufacturers and literally
hundreds of models arc covered in this
volume. The index lists cach set hy
manufacturer and number with the
sets of one manufacturer all grouped
together in case model numbers are
not ‘readily available.

One of the notable achievements is
the clear and concise way that the re-
pair procedures have heen covered. In
most instances the instructions consist
of the terse statement “Replace Cu..'”
cte. For the practicing technician the
saving of time represented by the clim-
ination of cxcess verbiage and un-
necessary “padding” is inestimable.

This book is by a “pro” for “pros™ and
should be welcomed by the service
fraternity with open arms.

*® * x

"SCIENTIFIC RUSSIAN" by George E,
Condoyannis. Published by John Wiley
& Sons, Inc, New York. 225 pages.
Price $3.50.

At the outset let it be stated that
this reviewer doesn’t read or speak the
Russian language hence is somewhat
handicapped in evaluating the worth
of this volume. It was designed, how-
ever, to meet the needs of those whose
work involves scientific and technical
Russian—a need not generally met by
standard language primers.
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The book is based on a course that the author offered at
MIT. It is his contention that given this book plus a Rus-
sian dictionary the student can find his way through a
seientific treatise with sufficient understanding to cope with
all but the most esoteric points.

The text material is divided into 12 “'lessons’ and covers
pronunciation and spelling, general remarks on structure,
noun-adjective system. verb system. verhs. pronouns and
word order, word building, details on nouns, details regard-
ing adjectives, details on verbs and more details on verbs,
and numbers.

Without actually trying out the system suggested, it
seems to be a simple and easy method of “‘doing it yoursell”
whieh would be helped. of course, by an opportunity to prae-
tice pronunciation with another Russian-speaker. Since
this hook is primarily for the U. S. scientist 1e«ding Russian
texts, this shouldn’t be a handicap.

“PRINCIPLES OF ELECTRONICS" by M. R. Gavin & J. E.
Houldin. Published by D. Van Nosirand Company, Inc,
Princeton. N. J. 342 pages. Price $5.75.

This volume is an extension of the British series on physi
cal sciences. written for the advanced student or candidate
for graduate membership in a professional society. There
are no concessions to the unprepared or those with a weak
foundation in mathematics and hasic engineering. Those
who use this text are advised to read the authors’ Preface
in which they explain the notation used in the text, which
is based on the British Standards Institution rather than the
more familiar American Standards Association (ASA)
symbols.

The text is divided into twenty chapters dealing with elee-
tron motion, electron emission, and electronics in matter
as prefactory data before leading into diode currents: tri
odes and transistors; voltage, power, and transistor ampli-
fiers; feedback; transients in amplifiers; direct-coupled am-
plifiers; oscillators; electrons and fields; special tubes for
v.h.f.; rectification; and modulation and detection. —30—
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Quadrature FM Detectors:

Function and Failure

This circuit develops audio in a way of its own
—and also develops distinctive trouble symptoms.

By KEN BRAMHAM

tion, detection of frequency modu-

lation, and amplification are the
requirements of a TV receiver sound
circuit. Because of the nature of the
45 mc. i.f. signal formed by a beat be-
tween sound and picture carriers (a
strong video AM signal is also pres-
ent}, good rejection of AM signals is
essential. While unrejected AM in a
straight FM receiver is usually noise
heard after detection as “hash” in the
higher audio range, unrejected AM in
a modern TV receiver is mostly video
signal and is heard predominantly as
sharp 60-cycle buzz. As this buzz is
made up of rectangular sync pulses,
strong frequency components over a
wide range are present, making nor-
mal limiting methods somewhat less
effective than is the case with ordinary
FM radio reception.

Early intercarrier TV receivers re-
quired one or two limiter stages pre-
ceding the FM discriminator and at
least one stage of audio amplification
prior to the power-output stage. The
AM rejection properties of the fre-
quently used ratio detector reduced
the number of limiting stages needed,
while other designs featured use of the
video amplifier for one stage of sound
i.f. amplification and reflexing of the
i.f. pentode as an audio amplifier to re-
duce the number of stages and com-
ponents still further. Quadrature cir-

REJECTION’ of amplitude modula-

cuits provide, in one stage, good AM
rejection, linear FM detection, plus a
high-level output signal requiring no
additional voltage amplification before
the output stage.

The excellent AM rejection provided
by quadrature circuits is achieved hy
use of tubes having very sharp cut-off
and saturation characteristics. Exam-
ination of the plate current vs grid
voltage curve for a type 6BN6 tube
(Fig. 1) shows that a change in plate
current from zero to saturation is pro-
duced by a swing of less than .5 volt on
the grid, any signal exceeding this
level being effectively limited. It is
also apparent from Fig. 1 that the
plate output, after limiting, is essen-
tially a square wave, with almost in-
stantaneous changes from zero to
maximum current. The effect of this
grid (Gy) can thus be considered as
that of a switch for turning plate cur-
rent on or off, with virtually no inter-
mediate condition of conduction be-
tween these two extremes.

While the operation charted in Fig.
1 illustrates the effect of signal on the
G, grid with other voltages being held
constant, there is another grid (G,
shown schematically in Fig. 2 in the
position of the suppressor grid, al-
though it is not one such) whose action
is similar to that of G,. We may think
of these two grids as being switches in
series with each other and also in
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Applying signal only to the first

input grid of a quadrature-type pentode.
we can get good clipping in the plate out-
pul. with relatively low input levels, due
to cutoff and saturation characteristics.
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series with the plate circuit. Thus if
either of these switches is off, no plate
current will low: for the tube to con-
duct, both must be in the “on” position.
Furthermore, each of these switches or
grids is capable of opening or closing
in response to its input signals.

In addition to gated-beam tubes, like
the 6BN6, there are other pentodes,
such as the 6DTS6, that have cut-off and
saturation characteristics satisfactory
for use in quadrature detectors. Since
the exact circuit for the stage may
vary somewhat depending on the tube
type used and other factors, Fig. 2
should be regarded as a generalized cir-
cuit covering such detectors as a
group. The sound if. signal is applied
to control grid G,. The cathode bias
resistor is adjusted so that the *on”
and “off” conditions will produce plate-
current pulses in the desired polarity
for detection. Tn some actual circuits,
the cathode resistor is made variable to
be used as a service adjustment.

Some of the energy introduced by
the input signal at G. is transferred to
G, and its resonant LC circuit. The
latter is so tuned that, when ener-
gized, it will produce an oscillation at
the sound i.f. center frequency (4.5
mc.) that is approximately 90 degrees
out-of-phase (lagging) with a 4.5-mc.
signal introduced at G.. This oscillatory
voltage also acts as a switching po-
tential.

The effect of the switching action by
the two control grids is shown in Fig.
3A for an input signal at center fre-
quency. Each grid is shown to be in an
“on” condition for about half of each
cycle. with a pulse of plate current
flowing only during about one quarter
of a cycle, when overlapping of the
“on” periods for both grids occurs.
Switching conditions for input (G,)
signals above and below the 4.5-mec.
center frequency are shown respective-
ly in Figs. 3B and 3C, where it is seen
that the effect of a change in input
signal frequency is a change in plate-
current pulse duration.

Each pulse of plate current produces
a voltage drop across R. and permits
(i to discharge through the conducting
tube for the period of the pulse. Be-
tween pulses. C: recharges through
R..

With an input signal at center fre-
quency, C: discharges rapidly for about
one quarter of each cycle (Figs. 3A,
right, and 4A) and charges at a slower
rate during the remaining three-quar-
ters of a cycle, as shown in Fig. 4A. As
the signal frequency increases so that
the pulse duration increases, discharg-
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ing time increases and the time avail-
able for recharging decreases. Under
these conditions (Fig. 4B, right), C.
will be discharged to a lower level, will
take a smaller charge than in the pre-
vious case, and the average voltage
across C: will assume a steady state
which is lower than was the case at
center frequency. Similarly a decrease
in signal frequency (Fig. 4B, left), will
create shorter current pulses and a
consequent increase in average voltage
across C. Fig. 4B illustrates the effect
on C¢ voltage of a complete frequency
swing from minimum frequency,
through center frequency, to a maxi-
mum. It is seen that the amount of
(modulation) frequency change deter-
mines the amplitude of the audio sig-
nal, while the rate at which these
swings occur is, of course, the frequen-
cy of the audio signal. This is the
essence of FM detection.

Service Hints

Most service problems with this type
of circuit stem from misalignment of
the tuned circuits, Comparatively few
components are involved, voltages and
currents are small, and complete
breakdown of any component is there-
fore rare. However, very small
changes in component values are suffi-
cient to affect the alignment of the
circuit, producing such symptoms as
distortion and reduction or loss of out-
put. Cases of slight distortion or re-
duced output can, therefore, often be
corrected merely by slight adjust-
ments.

It is interesting to note that, in a
recent series of complaints of inferior
sound involving quadrature circuits in-
vestigated by the author, six out of
eight proved to be the result of front-

QUADRATURE
DETECTOR

G3

4.5MC.
FM
INPUT

L)
AUDID SIGNAL OUTPUT

Fig. 2. This circuit t8 generalized
for both types of quadrature tubes.

end (tuner) oscillator mistuning, while
a tube failure and a defective multiple-
set installation accounted for the other
two. Each complaint had been report-
ed by a technician as trouble due to a
defective quadrature circuit that he
was not able to correct in the home.

Aging of tubes causing slight changes
in interelectrode capacitance or
changes in the grid characteristics will
also throw the circuit out of alignment.
This makes it good general policy to
install a new tube first and try to align
the circuit when trouble is encoun-
tered. If good sound is then produced,
the old tube may be re-installed and
slight changes in alignment made, be-
fore deciding whether or not to discard
the old tube.

Alignment made on a strong, clear
station will not necessarily be good
under less favorable conditions. A
ghosty, weak, or distorted signal re-
quires very accurate alignment, which
is best made on the worst station. An-
tenna systems, particularly community
distribution systems, can create serious
trouble if the original relation between

sound and video amplitude is not pre-
served. It may even be found that a
particular station does not maintain
customary modulation and amplitude
levels, making it essential to align all
sets on this transmission.

A change in audio quality and vol-
ume is sometimes noticed as the set
warms up. Most likely cause again
would be the tube, but drift in the
quadrature-coil capacitor produces the
same effect. Heating the capacitor
with a solder gun will reveal any ten-
dency towards drift—but the gun must
be removed and the result checked
under cooling conditions, if stray de-
tuning effects of the gun tip are to be
avoided.

Loss of sound as the contrast level
is reduced may be encountered. Most
likely causes would be: an open bypass
capacitor in the video-output cathode
circuit, a defect in the sound take-off
circuit, or a video-output tube plate-
circuit component, or, once again,
alignment.

Another possibility is loss of plate-
supply voltage without loss of supply
to the screen. The plate supply only, in
some models, is taken from the
boosted “B+" to prevent operation of
the sound circuit before the a.g.c. cir-
cuit is operative. This boosted “B+"
voltage is dropped and filtered in an RC
network handling high peak voltages
that may cause trouble.

The trend towards quadrature detec-
tors has now developed to the stage
where circuits of this type are used by
a majority of manufacturers, but there
does seem to be a dislike of the circuit
by many service technicians. A better
understanding of operation and of what
defects may occur may help dispel the

Fig. 3. Quadrature tube conducts only when both signal
grids are “on.” Output pulses are shown when the FM sig-
nal is on (A), above (B). and below (C) carrier frequency.
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attitude. 30—
Fig. 4. With input at one frequency (A), average output
vollage is steady. As frequency of input signal varies
(B). there is a corresponding change in output voliage.
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the Arkay/Harting MS$-5

STEREQ /.5 TAPE DECK

Precision-engineered to the highest professional stand-
ards . . . - new achievement in tape deck design and
perfarman: . Mailed by audio engineers and music
lovers -me “tor lt: vaaumv performance, simpPlicity of
design and operation

FEATURES: ouai- track combination head (mu-metal
shicided) {for stereo at both 334 and 714 IPS o Alle
mctal tape fingers—no cushions to wear out tape & All-

metal tape guards for vertical tape control e Double shoe
brakes for pasitive non-slip stops-—~minimizes tape stretch o
Simple, positive- lctlnq S-button operation, drop-in load-
ing e Large (142" diam.) capstah insurés condtant tape
speed—vulu-ny eliminates wow, flutter, distortion e
Au!omn!ic lnterlock prevenll aceidental erasure o Ultras
narrow 2-microns wide) ean heads assure maximum
hidetity duvln vecord and playl

SPEC'F'CA%'ONS Record .nu Dlayluck frequency res
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Vg 1r%. lewind time: 110
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Prolessmml Quality at a Popular Price only $129.95
NEW ! -MUSIC MASTERPIECE
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COMPLETE CONTROL CENTER
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bass and treble controls ¢ IM distortion, 4 to 1 «
harmonic distortion, 1% 30-20,000 ¢ps o y dual pre-
amp 2V output lacks . 8- eaker outputs, 4, B,

32 ohms e response, 20-20,000 ¢ps s push: ul'l
EL84 Williamson circuit .e beauty of design that
won Fashlon Foundation's coveted Gold Medal!
Many other incomparable features.

wired and tested $99.95 Easy-to-huild Kit 56495

| ARKAY C5-17
mm STEREQ AMP,/PRE-AMP
i K & 12 watts of clean power

@ ‘with dual inputs and

outputs for excellent
stereo reproduction « op-
erates from ceramic or crystal cartridge,
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for £ach channel. tasytonund Kt 23673

JaRAI ARKAY $T-11 AM-FM
STEREO TUNER

= Here, for the first time, is an AM-

A IM STERED Tuner within the reach
-, -t of _every audiophile. Unmatched dy

\ uNits costing twice the price, the
ST-11 4 twe distinct receivers i

one featuring 4 u¥. Yor 20 ¢b quieting. Variabie AFC. Singie freat
panel switch contrels AM, FM or STERED selection.

Wired gnd tested $74.50  Eacy-to-build Kit 549-95

SPA-55 STEREOQ AMP 55 watts stereo-monaural.
27V watts each channel. Wired $79.95 Kit
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FREE! Stereo hooklet and catalog. Write Dept EW

priiih 5% Ngher west of Mississipph
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HAD hoped to bring you a report on the

New York Hi-Fi Show this month, but
circumstances have prevented me from carry-
ing out this plan (see tape column introduc-
tion). If all goes well, I'll have my comments
for you next month.

Maybe you have noticed in the reviews in
many other record or hi-fi journals, an alarm-
ing tendency for the reviewer to either dep-
recate sterco itself in connection with a
recording or to reach a conclusion that “there
wasn’t much difference between the stereo
and mono,” or “stereo is a waste of time
with this piece,” etc. Now I am not going to
defend stereo on the basis that, if it is stereo,
it automatically takes preference over a mono
recording. Undoubtedly there is some validity
in some of the reviews of this nature but, far
too often, the playing down of stereo scems
to be little more than an affectation; that is,
it is ~“chi-chi” or the *thing to do in reviews
these days.” On the other hand, maybe it
stems from sheer ignorance of what stereo
is all about. 1 know first-hand that many
have poor or inadequate stereo-playback
facilities—and I don’t mean just in equipment
itself but in room acoustics and in the ability
to set up and maintain the equipment for
optimum results. 1 hasten to add, before
many of my critic friends descend on me in
their wrath, that this as a rule does not apply
to the top writers in the more responsible
journals, but to the “fringe elements” in the
profession! In any case, the type of review
mentioned can do nothing but trouble and
confuse still further the average lay reader
regarding stereo.

I’ve listened to thousands of stereo record-
ings and will be the first to admit that there
are plenty of clunkers on the market that are
not only of the worst possible stereo quality,
but are to be considered poor recordings un-
der any circumstances. On the other hand,
I've seen reviews maligning perfectly good
stereo recordings. How anyone can fail to
perceive the advantages of sterec over mono,
1 don’t know. Even if there were no such
things as directivity and depth, the gain in
clarity, the gain in instrumental separation,
and the superior acoustic framework would
be reason ¢nough for sterco. I've read many
reviews quoting such things as ‘“the stereo
was quiet and unobtrusive,” “directional
effects were held to a minimum,” etc. It is
almost as though they were being apologetic
for stereo. No one decries deliberate “ping-
pong” directional effects more than 1, but by
the same token directional effects are part and
parcel of the stereo process and they originate
in the concert hall under live conditions. The
degree of directivity in a given stereo re-
cording, from a responsible company not
given to “gimmickry,” is solely dependent
upon the scoring of the particular work and
the acoustic characteristic of the recording
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By
BERT WHYTE

CERTIFIED
RECORD REVUE

hall which more or less dictates and defincs
the microphone placement. If in a certain
passage there is a lot of antiphonal interplay
between, say, the first strings on the left and
the cellos on the right, then the directional
changes are more obvious. 1f a particular
passage calls for woodwinds alone and they
are centrally placed, then this is where you
will hear them, and if in a climax the whole
orchestra is called upon, the directionality will
becocme more diffuse, although some will still
be noted between different instruments due
to the varving acoustic energy even when all
instruments are played at their most forfe
level. Above all, no one should accuse a re-
cording of being too right- or left-sided unless
he has carefullyv checked the score to make
certain that this “one-sideness” is not an in-
tegral part of the score.

I think a lot of these critics would do
well to “put their own house in order” before
they pass off stereo either as a passing fancy
or as a minor contribution to the more real-
istic reproduction of music. Stereo is here to
stay—it's a big, dynamic, vital, new force in
recorded music, which even more than the
long-play record is causing a revolution in the
listening habits of the public. For all of its
carly and present shortcomings, it has be-
come a success mainly due to its almost im-
mediate and overwhelming acceptance.

1 see another Christmas has come upon us,
and I had toyed with the idea of a Christmas
stereo buying list but rejected it since 1 think
it is still just a bit too early in the stereo era.
This coming year should see not only ad-
vances in stereo techniques, but a truly repre-
sentative stereo catalogue of high quality.
So, let’s leave it until next year. In the mean-
time, allow me to extend the warmest Holi-
day greetings to all of you fine people. 1 hope
the hi-fi Santa is very liberal when he comes
to your stocking. Merrie listening!

TCHAIKOVSKY

THE SWAN LAKE BALLET

(Complete)

I.’Orchestre de la Suisse Romand con-
ducted by Ernest Ansermet. London
Sterco 0L2204. Two dises. Price $11.90.

London continues its stereo survey of the
Tchaikovsky ballet under the baton of An-
sermet, and so far the results have been very
worthy. This is a beautifully modeled per-
formance, paced a bit slower than the Dorati
version, and Ansermet seems to emphasize
the lyric aspects rather than the rhythmic.
The result is a reading which is less brilliant
than Dorati’s, but which will probably plcase
the dyed-in-the-wool balletomane more.
Soundwise this is superb, with lovely strings,
mellifluous woodwind, and crisp brass and
percussion. All is very wide in frequency
and dynamic range and the sterco attributes
are much in evidence. Directionality is
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positive, as is aural positioning of the various
instruments, and the broad acoustics allow a
fine sense of depth. Highly recommended.

RIMSKY-KORSAKOV

SCIIEHERAZADE
New York Philharmonic conducted by
Leonard Bernstein. Columbia Mono
ML5387. Price $3.98.

The umpteenth version of the oriental
charmer, but this by Bernstein and, whether
you like this brilliant young man or not, one
thing is sure—you cannot ignore him! As
might be expected, Bernstein’s ““Scheherazade”
is a gal with plenty of spirit and a zest for
life. His handling of the lyrical sections is
expressive, but it is in the fast sections, the
“shipwreck,” etc., that he really lays the whip
to his orchestra and they respond like thor-
oughbreds with a winning performance. For
all the brilliance, however, there is a tinge of
brashness some may not care for: they may
probably want a little more of the charm and
grace with which “Papa” Monteux inbues
his lady “Scheherazade.” Soundwise this is
quite good, with all very clean, good, sharp
transients, wide dynamic and frequency
range, good directivity and depth perspective.

The recording is fairly close-up and detail
is very accurate. For the lovers of the “bing”
and the “bang,” the “shipwreck” sequence
should furnish them with several minutes of
delight.

VERDI

OVERTURES TO “LLA FORZA DEL

DESTINO,” “NABUCCO,” “LA TRA-

VIATA” ACTS 1 & 3, “VESPRI DE

SICILIANI”

London Symphony conducted by Antal
Dorati. Mercury Sterco MG90156. Price
$5.95.

These used to be the special province of
Toscanini and truly no one seems quite capa-
ble of matching his fiery brilliance, However,
Dorati is temperamentally well suited to the
task, and his reading is close—very close. He
has learned to let the orchestra have its head
with these works to whirl along at a dizzy
pace, but at the same time alwavs keeping the
reins firmly in hand. His readings are splen-
didly proportioned, with dynamics and phras-
ing particularly expressive. The London
Symphony supports him with some fine, in-
cisive plaving. Soundwise this leaves all
other versions far behind. All is very big
and live, with a notable brilliance in the
strings and brass. Articulation, which is so
important in these works, is splendidly real-
ized. There is no fusion of erchestral clements
which obscure detail, and the transient re-
sponse throughout is razor-sharp. Dynamic
and frequency response is very wide and
stereo attributes first class, with good direc-
tion and depth, fine center fill, and live, spa-
cious acoustics.

MOZART

VIOLIN CONCERTOS #3 IN G MA-

JOR AND # 4 IN D MAJOR
Zino Franceseatti with Columbia Sym-
phony Orchestra conducted by Bruno
Walter. Columbia Mono ML3381. Price
$3.98.

The combination of Francescatti and Mo-
zart raised my eyebrows when I first saw this
disc. To my knowledge, Francescatti had
never recorded any Mozart previously, nor
was he by reputation “sympatico” with Mo-
zart. After hearing his readings, I doff my
hat to his versatility, but in spite of the over-
all general excellence of the performances, I
feel that he does not hew closely enough to
the pure, classic line of several other more
specialized interpreters. He is essentially
romantic in his approach and his playing is
flawless perfection, but one is always left
with the impression that he is slightly un-

December, 1959

technigue brings you

THE FINEST SOUND
ON REGORDS

DIRECT FROM 35MM MAGNETIC FILM TO DISC

Only on Everest . . . brilliant performances by the world's
finest musicians are recorded on 35mm magnetic film . . . then
transferred to the discs you hear. The result: great music in
the most accurate monaural and stereo high fidelity yet
achieved. For you~—a revelation in sound.

EVEREST'S exclusve recording

EVEREST MAGNETIC FILM COMPARED WITH CONVENTIONAL TAPES

Everest’s 35mm magnetc film — actual size

L4 stereo tape — actual size

Everest sprocket-driven magnetic film is much wider and five times
thicker than conventional tapes. With it, Everest achieves:

1" lape -
actual size

o elimination of print-through distor-
tion and tape-stretch
o the lowest possible noise factor

e the widest dynamic range ever
recorded

e recording without *'wow’ or “flutter”

Hear this exciting new sound. Hear it in these and other selections
in the growing Everest library. All Everest recordings are high
fidelity available in monaural long-play, stereo discs and tape.
For a complete Catalogue, in full color, write: Everest Records,
Dept E-12. 360 Lexington Avenue, New York 17

EVEREST REGORDS 4.
Division of Belock Instrument Corp.

%ﬂmqu

.i'b‘

Wagner: Parsifal. Good
Friday Spell; Synthesis,
Act 3. Stokowski, the
Houston Symphony Orch.
LPBR 6031 SDBR 3031*

Brahms: Symphony No. 3
in F Major, Op. 90. Leo-
pold Stokowski, the
Houston Symphony Orch.
LPBR 6030 SDBR 3030*

Tchaikovsky: Symphony

No. 5 in E minor. Sir
Malcolm Sargent, the
London Symphony Orch.
LPBR 6039 SDBR 3039*

Stravinsky: Petrouchka.
Compiete. Sir Eugene
Goossens, the London
Symphony Orchestra.

LPBR 6033 SDBR 3033*

Berlioz: Symphonie Fan-
tastique, Op. 14. Sir Eu-~
gene Goossens, the Lon-
don Symphony Orchestra,
LPBR 6037 SDBR 3037"

*STEREO NUMBER

RECORDING TAPE
Premium Quality
10-day money back guarantee
1800’ Mylar—made by

Say you saw it in
ELECTRONICS WORLD

Minn. Mining & Mfg. Co. ;o —
3 for $6.65

2400° Mvylar....3 for 9.60
Lots of 10, any assortment, deduct 10%.
postage 15¢ per spool.
DON'T_BUY HI-FI ts. kits, tape re-
corders, until you get our low. low quotes by return
mail. Wholesale Catalog Free

HI-FIDELITY CENTRE

1799W 1s¢ Ave., New York 28, N. Y.

Add

FULL 5 WATTS

"VOM OWNERS

Get FREE COPY of unusual reference
bulletin packed with vatuable data:

‘“ALL ABOUT VOM’s”

Rapid answers to all VOM problems. No strings at-
tached, but quantity is limited. SEND TODAY a post
card: paste this ad, or write, GIVE MAKE & MODEL
OF YOUR vom.

NEW WORLD LABORATORIES %.2;, 59X, 17-#32 |

CITIZENS BAND
TRANSCEIVER KITS ! !

® MAJOR PARTS MOUNTED
HI-GAIN CERAMIC COILS
HANDSOME CABINET
CRYSTAL MICROPHONE
TUBES—CRYSTAL—ALL PARTS

9095

COMPLETE

RUSH YOUR
ORDER TODAY!

MODEL G-110—-110 VOLT
MODEL G-12-12 VOLT
MODEL G-6—6 VOLT
INCLUDES FCC FORM 505
COMPLETE INSTRUCTION MANUAL

GROVE ELECTRONIC SUPPLY GO.
4105 W. BELMONT AVE.
NO C.0.0.'S—INCLUDE POSTAGE WITH ORDER

CHICAGO 41, ILL.
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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 minimum life of
1000 hours...most
running much 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 Apoplications Division, Dept. TN.127
ELMSFORD, NEW YORK

Leading makers of fine ceramic cartridges, speakers, micio-
phones, lapeheads, etectron tubes
tn Canada, contact Atlas Radio Corp., Ltd., Toronto
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comfortable with the pieces. Bruno Walter
helps enormously with his deft, masterful
accompaniment, against which no one can
cavil, and the disc is made more attractive by
the excellent sound. The Francescatti tone is
beautifully realized and the violin balanced
just a shade more prominently than the
orchestra,

Articulation throughout is fine and all other
clements are very clean,

FRANCK

SYMPHONY IN D MINOR
New York Philharmonic conducted by
Leonard Bernstein. Columbia Mono

MEL539L. Price $3.98.

This is the sort of disc that makes me 2
little sore. 1 have nothing against old Franck,
and Bernstein does a more than creditable
job of conducting it, but why oh why arc
they wasting the talents of Bernstein in this
type of repertoire? 1 know that, in these
sterco days, everybody is busy building cata-
logue, and 1 know Bernstein is hot box office,
but there are so many other works for which
he is better suited. Why not give the man a
chance to do his own interesting *Jeremiah
Symphony,” not recorded for many ycars
now, or a remake of his superb “Histoire du
Soldat,” or—well, one could go on at length,

As to this recording, Bernstein, trving to
find something new to say in this redundant
work, essays slower tempi than most in an
effort, it would seem, to draw out more
sonority. A dangerous approach which,
wrongly handled, could make for a very
dreary reading. Fortunately, Bernstein's in-
nate musicianship comes to the rescue and he
does not fall into such a trap. The sound is
full and richly resonant, quite clean and
wide in range, and an acoustic perspective
was wisely chosen on the moderate side as
the scoring in this music tends to “muddy-
up” and obscure details in an over-reverber-
ant situation,

SUPPE
OVERTURES “LIGHT CAVALRY,”
“JOLLY RORBERS,” “MORNING,

NOON, AND NIGHT IN VIENNA,”
AND OTHERS
Halle Orchestra conducted by Sir John
Barbirolli. Mercury Stereo SR90160.
Price $5.95.

Here is just the right kind of record for
Christmas gifting; especially for those whose
tastes are unknown! Almost no one could
take exception to these light, gay confections,
particularly when they are as sparklingly
performed and brilliantly recorded as on this
disc. Sir John seems to have a particular
affection for these works, as he makes them
sound far more substantial than they really
are. The tempo here is strictly up-beat and
the orchestra responds to Sir John's urgings
with gusto. The sound is gorgecus—a big,
bright, splashy palette of tonal colors which
“zings” and “pings” in everv bar. It is ut-
terly clean, remarkable for its sharply graded
transients, and with exciting dynamics. The
acoustical perspective seems tailormade for
the music and nothing is left wanting in
terms of stereo direction and depth. A real
hi-fi sizzler for the afficionado!

TCHAIKOVSKY
CONCERTO FOR VIOLIN AND OR-
CHESTRA
MENDELSSOHN
CONCERTO FOR VIOLIN AND OR-
CHHESTRA
Isaac Stern with the Philadelphia Or-
chestira conducted by Eugene Ormandy.
Columbia Sterco MS6062. Price $5.95.
Critics may deplore the umpty-umpth ver-
sion of these old potboilers, but it is the kind
of record staple that will sell and sell.
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FROM ONE WHO LEARNED

This enlargement shows a diamond-
chip needle sentus by a disappointed
user, who learned all diamond
needles are not O.K. Shows what
happens if a heat bubble forms
when 2 chip is welded on. Can't
happen with 2 Duotone Needle that
uses only the whole diamond set
deep in the metal shank.

Insist on Duotone.
Be sure. Duotone's
whole diamond
can’t break off.

N
DUOTONE DIAMOND NEEDLE

“that remembers’
Keyport, N. ),
In Canada: Chas. W. Polnton, Ltd,, Toronto

HOW
TO LOOK
AT A
SPEAKER BY
WIQO

PRONOUNCE 1T WEEGO

Like this connoisseur, judge a speaker by
its sound, not by its looks. With Wigo, you
get sound performance...because Wigo
puts the quality and value on the inside
where you may not see it, but you sure
can hear it! For literature, write,..

united audio

PRODUCTS OF DISTINCTION

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

ELECTRONICS WORLD
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Stern is tremendous—at the height of his
power—and these are readings of great in-
tellect, suavity, and nobility. They do not
possess as romantic a flavor as some might
wish, but frankly, as far as I am concerned
this is a welcome reliecf. Ormandy and the
Philadelphia furnish a sympathetic and
knowledgeable accompaniment and my only
quibble here is in the sound department. In
general, the sound is all right but, although it
is obvious that these two concerti back-to-
back represent excellent value, getting them
on one disc was troublesome. This is mainly
true with the Tchaikovsky. There is neither
the dynamic compass that is usual in this
work, nor sufficient bass response. As I've
said before, at the present state of the stereo
cutting art you can't have your cake and eat
it. If you go beyond the time barrier, you
must suffer either loss of level, bass, dynam-
ics, or a combination of all three.

So, while the sound here is clean and well
recorded as to violin-orchestral balance, I'm
afraid sound purists will not take to it very
kindly. Probably this will sound all right on
the small, commercial stereo systems, but a
good system will highlight the aforemen-
tioned deficiencies at once.

MOZART

SYMPHONY 41 (*“JUPITER”)

SYMPIIONY 39
London Symphony conducted by Hans
Schmidt-Isserstedt. Mercury Stereo
SKR90184. Price $5.95.

Schmidt-Isserstedt is one of that breed of
conductors who do many things superlatively
well but never seem to get the credit they
deserve. This Mozart is a case in point. These
are fine, idiomatic performances that are
hard to fault. The tempi are just, the dynam-
ics and phrasing are carefully handled, but
without fussiness, and in the “Jupiter’” espe-
cially the conductor furnishes some exalted
moments. The disc is made still more desira-
ble by the superior sound. Here again is a fine
example of what stereo can do in the classic
repertoire (where it isn’t supposed to shine!)
The strings have a lovely, smooth sheen, the
woodwinds are almost transparently pure,
and while direction and depth may be of lit-
tle consequence in this score, they nonetheless
make their contributions to the general ex-
cellence. This is among the purest, cleanest
Mozart to be found anywhere today. -0

OMNIDIRECTIONAL TWEETER
By A. V. ]. MARTIN

OST tweeters have a marked diree-
tional effect which is detrimental to
good reproduction whenever the listener
moves away from the axis of the speaker.
To achieve good ‘“presence,” several
tricks have been tried, a reasonably suc-
cessful one being the use of a number
of loudspeakers distributed over the
several faces of the cabinet.

One very good idea involves the use
of a tweeter on cach of the twelve sides
of a dodecahedron, but this is a rather
expensive solution. A more economical
method has been developed by Grun-
dig. 1t calls for two speakers, holted
face to face and fed with currents op-
posite in phase. The whole arrange-
ment then pulsates at the frequency of
the current, giving a rcasonably good ap.
proximation of a pulsating sphere, which
is the best omnidirectional speaker.

Of course, this arrangement! cannot
be used in a cabinet. One version of it
employs a metallic mesh around the
speakers for decorative effect. The re-
sultant “package”™ can then be hung
from the ceiling, fixed to a wall, or
simply stood on the floor.
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W hen the Martha Graham dance group toured Israel, six AR-2 loudspeakers, with tape
reproducing equipment, were taken along to provide musical accompaniment under circum-
stances where it was impractical to use live musicians.

Above are four AR-2’s mounted in the orchestra pit of Cinema Karen in Beersheba (two more
were placed backstage). These speakers were selected for the joh because of their musical
quality; the natural sound of the live instruments, rather than pseudo-hi-fi exaggerations, was
desired.

AR acoustic suspension speaker systems—the AR-1, AR-2, and AR-3—are designed primarily
for use in the home, hut are also employed extensively by professional laboratories and studios.
They are priced from $89 to $231.

Literature is available on request.

ACOUSTIC RESEARCH, INC. 24 Thorndike St. Cambridge 41, Mass.

'HANDLE JOBS TWICE
AS FAST WITH YOUR
OSCILLOSCOPE!

A complete guide to when, where
and exactly how to use the
handiest instrument of all

SAY YOU SAWIT
IN ELECTRONICS WORLD

Learn to use your ’scope on all
types of work—and see how much
faster and more accurately you get
things done!

This 346-page revised edition of
MODERN OSCILLOSCOPES AND
THEIR USES teaches you all about
these versatile instruments. You learn
to locate AM, FM or TV troubles
quickly. Methods of handling
tough realignment jobs are
clearly explained. Every de-
tail is outlined — from making
conhtiections to adjusting com-
ponents and setting 'scope con-
trols. And you learn o analyze
patterns fast and right! In-
cludes data on quantitative
measurements, the slickest way
to diagnose many color TV
troubles and align circuits. Also
covers ’scope uses in lab work,
industrial electronics and teach-
ing. 370 illustrations.

PRACTICE (0 DAYS FREE

%/bm
A ELECTRONIC
ORGAN

for your HOME!

YOURSELF | @
SAVE! |

Now you can own a professional electronic organ and
save up to 50% on an easy pay-as-you-build plan . ..
The world famous ARTISAN ORGAN ~—in 14 models
from the popular 2-manual Home entertainment style
to the majestic 4-manual Theatre and Church style is
now available in kit form. Simple step-by-step instruc-
tions. pictorial diagrams and schematics make this an
ideal spare-time project for anyone.

FREE LITERATURE on REQUEST

Get the Artisan Story before you purchase
any Organ, Kit or commercial madel

ARTISAN ﬂ New Home of | Dept. RN-125-A, RINEHART & CO.. INC. |
MUSIC HALL ul ARTISAN ORGANS 232 Madison Ave., Now York 16, N. Y.
Py it | ““Send MobERN oécuwstiorss for 10-day no risk |
ORGAN | §530 ion postage) Drompely n e e M T |
(] R B plus postage PM{enat:
= KITS | (?sAwV“El' Telond S50 with order and n‘fﬁgm:'r? pays I
A and w-hgeh s-m-“lo-ny return privilege with money
i refunded Promptly.
o ——— COMPONENTS | |
| Name .ccerrrtttinriissasannsasstnsansarrsnes I
ELECTRONIC | Address .. .ooiiii e |
ORGAN ARTS, INC. : Clev. Bame. BHaMh. .ol ;

OUTSIDE U.S
bac

—3$7.00 cash only. 10-dav money- I
'k guarantee.

4949 YORK BLVD., Dept.EW.12
| LOS ANGELES 42. CALF.
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RADIO ELECTRONIC
SURPLUS

SILICON RECTIFIERS

IN1454 25 amp. 100 volts  $3.00
IN1455 25 amp. 200 volts  $3.50
INI456 25 amp. 300 volts  $4.00
INI1457 25 amp. 400 volts  $4.50

IN1451 5amp. 200 volts  $1.25
IN1452 Samp. 300 volts  $1.50

IN1447 750 amp. 200 volts 75
1N1448 750 amp. 300 voits 85

BC603 FM RECEIVER
20.-27 .9 mc. Equipped with 10 push
buttons for selecting chonnels. Cont.
voriable tuning over the entire ronge.
Unit complete with tubes, built-in loud
specker, squelch circvit, head phone
jacks, schemotic diagram on bottom of
case. Approx. weight 34 lbs.

Used Good. ., rrsreee---.$9.98
Like New.s.ciauiniinnnr::$12.98
DM-34 Dynomotor 12 or 24-volt D.C....each $3.93
BC-604 Transmitter; 2[0 -27.9 mc

e . $4.93
Crystals (set of 80} for BC604 "unsl'""". 70 'O 27.9 me
Prices -usinia 5.00 per set
Monual with sChemohc for BC603/BC604
PrEel o nmnnn ma e T LI

$1 .00 eoch

DM35 DYNAMO'IOR: 12 Volrmpu'. omnm 425V,.225A
Used with BC-604 .$9.95
12V Eicor Dynomotor: Qutput 440V, 200A. NEW $7.93

PE120 POWER SUPPLY

6, 12 or 24-volt (spocuiy voltage)
U'sed with BC659 and 620 . ausrrssrres $6.95 each

TEST SCOPE—SYNCHROSCOPE—
PULSE ANALYZER

ID-59 /APA-11. Late production.
Maodular svbossembly construc-
tion. Video omplifier is fiot 10 4
mc. 3BP1 presentotion. Test-scope
sowtooth 25-20,000 cy. Hes oll
normol test-scope controls. As
synchroscope ond pulse onolyzer,
occepts positive or negotive puls-
es. Video deloy circvit permits leoding edge of pulse
to be seen. Calibrated-dial horizontol shift meosures
pulse durotions from 0.5 to 100 microseconds. Sine-
wove-oscillotor calibrotor meosyres recurrence rotes
from 200 to 6000 pps occurote within 0.4%. Built-in
power supply requires 115v, 400 ¢y, 196 wotts. Ex-
terncl 60 cy power supply moy be mode to furnish plus
350 ond —1300 vde ond 6.3 voc. In excellent condi-
tion, with oll 19 tubes, schemoti¢ with ports volves,
ports-lototion pictvres, operoting instructions, theory ex-
plonction, and mointenonce chorts. Shipping weight 60
bs. Used, good. Price eoch $19.50

NO C.O.D.'s. REMIT FULL AMOUNT WITH ORDER. ALL
PRICES F.Q ,B. PASADENA.

C & H SALES CO.

*asadena & Lali

TV PICTURE TUBES

At Lowest Prices

10BP4 $ 7.95 17BP4 $ 9.95 21AMP4$15.75
12LP4 8.50 17CP4 17.00 21ATP4 15.75
148/3?4 9.95 176P4 1760  21AUP4 15.75
160P 12.00 17HP4 1250 21EP4 13.50
16EP4 12.75 17LP4  11.50 21FP4  14.50
16GP4  14.50 170P4 995 21WP4  14.00
16KP4 9.9% 17TP4 17.00 21YP4  14.50
16LP4  10.95 19AP4  16.00 21ZP4 13.50
16RP4 9.95 20CP4  13.50 24CP4 23.50
16WP4  12.00 204P4 14.50 24DP4 24.50
16PT4 9.95 21AP4 2210 271P4 39.95
17AVP4 12.50 21ALP4 15.75 27RP4  39.95
1 Year Warranty
Aluminized Tubes $5.00 more than above Prices.
Prices Include the return of an acceplable -lmllnr tube
under vacuum.
These tuhes are from
niass bulbs. Al plru and mal.erhl- Im:ludlnl uw
electron fUN are brand new.

ALL PRICES FO® CHICAGO, ILLINOIS. Deposit
required. when old tube is not Fetufned, refund.
able at time of return, 250 deposit required on
C€OD shipments. O1d tubes Must be returned pre-
pald. Tubes shipped Rail Express.

WRITE FOR COMPLETE LIST,

— PICTURE TUBE OUTLET —

3032 MILWAUKEE AVE.
CHICAGO 18, ILLINOIS
Dickens 2-2048
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Seryice
Notes

PHILCC: AMPLIFIER HUM

If, in the absence of tube or circuit
defects, there is some residual hum in
home-radio models G-1906-1907, a sat-
isfactory reduction may be realized by
rewiring the ground connections in the
front end of the amplificr. This can be
done with reference to Fig. 1, showing
the amplifier removed and viewed from
the bottom. Fig. 1A shows the orig-
inal wiring, whereas Fig. 1B shows
the recommended wiring.

Capacitor C,, the .01-af. unit directly
in back of the loudness control (be-

VR

ﬂ LOUDNESS CONTROL

)

WL

VR1

Fig. 1

o
DI

vz

tween pin 1 of the 8-lug strip and pin 3
of the 3-lug strip) has its ground con-
nection transferred from the 3-lug ter-
minal to pin 2 of the 8-lug terminal.
The 470,000-ohm resistor (R} going
from pin 2 of V; to ground on the 2nd
lug of the 8-lug terminal board is now
grounded to the 3rd lug of the 3-ter-
minal strip. The 2700-ohm cathode re-
sistor (R.) going from pin 3 of V, to
ground on lug 4 of the 6-terminal wir-
ing panel is rewired so that it is
grounded at the 2nd lug of the 8-lug
strip. The outer shield of the input
cable from the function switch, orig-
inally grounded on pin 4 of the 6-lug
panel, is now grounded on the low end
of the loudness control. The black wire
from the low end of the loudness con-
trol, originally grounded to lug 4 of
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SURPLUS BUYS

. ru:w—ou. couo:us:ns—u:w

800VDC 1.000VDC | 2.000V0C
i imtda s a0 ;M‘!d % -80(1Mtd 3 .83 llMd 3 : s
l:; '15 R 1.35." i
19 2. o
Jio~ 1 3% i3 - 3381° °°° q""“ A"'

8¢-733—With all Tules. Dynaniotor, :md (onurqn
I Excellent Condition . . . .veeioennnninna., 57.93

a
0C POWER SUPPLY—US Navy—PP 236/U, ln nt ll5
|l ¥AC 60 Cy, Output 28V, .9A Fansteel Rect. Filtered. ||
tloused In Gray Cabinet TXTX7 Pilot lite. I malrhhu.'
connectors. Under Hated—12 Ibs. Brand New $9.95 I

nc FOW!I SUPPLY—[nnut:

1L5V-80CY,  Oyiputs
4vhe, amperes Filtered. Relsy Cnnlrol in Metal
Chest. 'I‘hln is a useful Item for dynamotors., relavs,
Ilinuc:y“charl!tr- model RR. ete. 8" x 127
ran

TUBE CHECKER 1.177—Mutual Conductance. Cl an
[ operating cond.—With CQ article & Tube Chart, $24.95

l COA-66089 VERTICAL GROUND PLANE ANTENNA_
725 Meun cles U/w TBY Equip. ‘.omlvlole w all
114 Ground l'lnne tamps, 227 lenuths
of IRGB/U w/Coax Conn. & 1 Feed Thru Coax Conn.
2, 0_ or 10 Melers—w/’l‘ech Man in wood crate, 33
I L R T P $5.95
PANEL TYP! FREQUENCY METER_Reed |ypc II'SV
I —58-62 e¥el ... ie e ae e w $1

POW. FILA. XFONMEI—PPI—I!S\ 60 Cy. see. H00-
0-300Y—100 Mai 12.6 VCT-3A: 12.6V-34; 5 I)\’-J,\
Open Frame—Compact—Useful as 1'1 or 2-1 Volt Trnnd
for Surplus Gear (U/W RA-20 P.S.} New..... $2.4'

x B"—15 Ilss
$8.95

4%/2” Sq. METER-Mirror Scale, l.% accur. Basle O-1 l
Mil movemem. Scale 0-2.3KV with oru:inal multi-
Plier, SiR. CoMP. - oo v cevur i itanny w $ I

I PANEL METERS I
Min, Meters—13/27 $4.—Dedur o 100 u/a....$3.93

I Min. Meters—1342" $q.—bDeJur 0-500 u/s... 2.98 I
2" md, —Wenum—New—O 3A RF......vv.. 3.
a7 Rd —TrlnD—500 Mil, .. .....

I erftr. 8 3045 o . 1
2= Squlrr-—'n'l PP—50 Amp AC 2.49

l 2" Square—Simpson=50 Micro Amp. Boxed.. 4.9S l
ARC-3 Recvr.—3-6 Mc BC 454, .. ...... New su 93

I 1625 RCA, WE., GE. ... .. New, Boxed, Doz, $2.50 ||

I MD-7 PLATE MODULATOR for ARC/5 Used, OK $8.95

BC-436 SCREEN MOD. lor ARC/S. . .Used. OK $5.55
Sorry, no instructjons no Used, OK $1.95

3”7 SCOPE UNIT HOUSING IFP7. These arc the units
lunvd as_modulation monitors, and TV set testers. l

TS-SS7FT IMPEDANCE BRIDGE—(l.eeds N. Rheostat,
l WE 2A Fixed lnduc 3 1B Imped. Br dl’c) \\oﬂd Crate
and Pack (No TM)...... - ..New $110
J fee/u—s60’ Wood Reels
SELENIUM RECTIFIER—_FWB—0.30VAC. Inpu
lAm;-——wn.h mate hln; Xformer 115V—60 Cy—-’JOVAc
=12 Amps. Deliver 24VDC—12 Amps—Perfect for Art
B 13, Etc.—W/Instr ......c0ist0taa00cNew $24.95 [

RADIO SUPPLY CO.
84 Cortlandt 5t.
Mew York 7, M. Y.

In the Hea Mew York's Rodio Ro

N SURPLUS!

ERS
G.E. —WES‘I’INGHOUSE—W E -WESTON Ete.

2" R.F. Amp. 3* M
To 9A 1.95 o k 3.50
'— —— — — — v——— T .
illiampere ° l:la 3.50
07vo 1 o To 2/98
0 Vo3 DC o Yo 2.93
0 ¥o 10 DC 80-0 2.9%
6 Yo 100 BC apTo B
o Yo 200 DC o Te 2/9%
© To 250 DC 6 To 2.9%
T e e o to 2.95
2" Volt Meters At -
0 Yo 15 DC1MAIZ.95 &F {uLk s
0 To 15 AC 0 Te 3.93
© To 25 A¢ z.so o To 2.95
© To 150 AC 2.95 o To 295
o To 300 DC a29s | __0To 2.95
 —— — o aan e o | 3 piem
3" VoIt Mcters o To
0 Yo 15 AC 2.50 0 Yo
0 To
Decibel Meters

37 DC Kilovolt Metera: All 1 MA Full Scale Move-
ments. Use with external multipliers— s
0 To 1,5; 0 To 3; 0 To 4; 0 To . .Ea. .

CAPACITOR SPECIAL
10 Ml-%‘csoo V. Q)1 flled Pyranol, Solar, Westing-

house,

NEW, teietansaasetateitisaacccosanas Ea.

L £ R i I I
SYNCHROSCOPE

1D 59/APA 11, Ule as test scope. Hag sweep of 23

to 20,000 Cy. Usc as synchroacupe, and hulse an-

alyzer. Complete with all tutres. 115 V.

400 Cy operation. Exc. Conditlon....... »

LOowW VOI.TAGE TRANSFORMER
Tod u or 8 Volts. AC

20 Amps Input 115 \ olt 60 Lwclen s
All NeW . ... it iinaamnnnnnansans U
for . ........ e atae s msmeee e e $10.00

RECORDING BLANKS
New 16" Record Blanks. ke your own Rcmnﬂn;u
Aluminum vase. Lacquered both sides. soc
fenlrmll c}unllly Late qmc BaT00

package of 10 ... --- ;
e 133800

See our previous ad for Special Surplus ltems.
All prices F.0.B. S. F., Cali Cu“! orders add 3%
Saler Tax. 205% Dep. o all Purchases under
$5.00 send full amount. Items lub!ett to prior sale.

STANDARD SURPLUS

1230 Market 50, Son Francisce 3, Calil.
Telephone HEmlock 1-3106
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the 6-lug strip, is now grounded to lug |
2 of the 8-lug board.

After these changes are made, the
hum potentiometer should be adjusted
for minimum audible hum, The rewir-
ing described was incorporated in later
production.

RCA: RASTER PARASITICS

In the 800 series of portable receiv-
ers, parasitic oscillations in the hori-
zontal-output stage may show up in
the raster as a jagged or irregular ver-
tical line on the right side of the pic-
ture. This is likely to occur when the l
width control must be set to its max-

170064 |

imum position in order to overcome a
condition of abnormally low line volt-
age. This symptom can be eliminated
by inserting a 120-ohm suppressor re-
sistor in the screen grid, pin 4, of the ‘
horizontal-output tube, a 17TDQ6A, as
shown in Fig. 2. When these condi-
tions arise, it is also a good idea to
check the 15-ohm cathode resistor
Rw. Make sure that a good ground
connection exists at the bottom end
and that the resistor’s leads are kept
as short as possible.

ADMIRAL: HORIZONTAL DRIVE

If the correct setting of the horizon-
tal-drive control is near the end of its
range, making proper adjustment diffi-
cult, a simple change in the horizontal |
oscillator may center this control prop-
erly in models using the 18Z4 and
19Z4 series of chassis. Except for late-
production chassis, resistor R.., is 120,-
000 ohms and R.. is 3300 ohms. These

6CG7
HORIZ, 05C l
.. va03
<
HIGH FREQ 5 6K
Con
(413
[~ 350
i
—
NETWORK l_ i
- S4l4
T eso
R424
150K, %

Fig. 3

=3
&
n
‘u
rf
"I N,
e 1
>
N
-«

should be changed respectively to 150,-
000 ohms and 5600 ohms. In each case,
a lz-watt unit will suffice. R... is con-
nected between pin 7 {(grid) of hori-
zontal-oscillator V., (See Fig. 3), a
6CG7, and ground. R,. is connected be-
tween ground and Cu.. The latter is
connected to the drive control and pin
6 (plate} of V.. 30—
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VIDEO ELECTRIC COMPANY says: DOWN WITH RISING COSTS OF
ELECTRON TUBES
OVER ONE
MILLION USED
TUBES TO
SELECT FROM

ting
lier under actual operatt

ot Equipment and Television
r Mutual Conductance and

s tested by ou P
FM, Hi-Fi, tndustrial
Equipment fo

Each and every iu_bt i
conditions In Rodio, |
Chassls or Intricate Testing

Life Test.
Below I3 © Partial List of Over T
Write for Free Complate

hree Hundred Populor Types!
i Blank!
List and Order

each FOR ANY

TUBE
$37.00

PER HUNDRED

'\iﬁ 1207
1488
1407

"7

i _______‘———__/———

o — {1} year any

REE for one ¥

8 arantee fo replace F. . ol

GUA“ANI:E!‘.dwf:e?:us which fails to functicn eﬁu:nt:\"l:o:n::; ::'".
o P:I:‘q condlitions, Refunds will be made promptly

opera .

tive merchandise.

FREE complete TUBE
nd order blank.

SEND for our

WE HAVE OVER
& PARTS LIST a

1000 USED TV SETS

house
At All Times [n Owr Hug‘::\:iczc U’
oy one ar more of thest 500 cana e
X 2 TWORKING condition
° le or Table Model

Your Choice—Conso o . $46.00 FREE FREE

12 0,00 . nus Antenng l RCA “Cheqtep

16" “zd' . 599.00“ whethe? leeh with Cord Given with
i 3%} Y

wyen srderins, Toamole b S5 Any TV Set  f Any Tube Orde,

table n make .

Ao, Brel iway cxpres EO0: TAIL Order!! of $7.00 or

ark, On any quamity,

Morel!
roday! ore!!

Phone HUmboldt 4-9848"

FREE POSTAGE

in US.A. and Territories on orders over
$5.00. 25¢ handling charge on orders under
$5.00, 28% deposit required on C.O.D.'s.
Please send approximate postage or freight
on Canadian and foreign orders. Subject
to prior sale.

9-15 Sixth St., H

arrison, N. J.

RADIO PARTS STORES & HI-FI SALONS!

Hundreds of dealers across the = SSLER S5 Sm S S5-E5 65.65.65' 6 6. . .
nation profit by selling ELectRon- ¥ Direct Saes pegartment
ICS WORLD each month to their One Park Avenue
customers. Are you one of them? New York 16, New York
ELECTRONICS WORLD helps build O Send me ... copies of ELECTRONICS
store traffic . . . keeps customers WORLD for resale in my store each month. [
coming back month after month Ho"rigk limyolved| gal imy~part.

for the merchandise you sell—and, 0O Send me details on selling ELECTRONICS
best of all, you earn a neat profit

Att. Jerry Schneider

WORLD in my store.

.‘------

i

|

on each copy sold—No Risk IN- STORE NAME -

VOLVED. ]

So get details on selling ELEC- ADDRESS 0

TRONICS WORLD, the world’s larg- E 1

est selling technical electronics i 32 SIGIE 1
magazine. Or, order your copies SIGNATURE -

now. Just use the handy coupon ewize 1

below. ---------------’
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RESIST-0-CADDY

FREE! with any
of 4 Handy-Pak
Carbon Resistor

Assortments
20 Values

@)
o
=
e e
X
O
=

Plastic Pouch
Fits Tube
Caddy or

Tool Kit

Order from
your (RC
Distributor

DISTRIBUTOR SALES DIVISION

INTERNATIONAL RESISTANCE COMPANY |
414 N. l3th STRE[T PHILADELPHIAB PA. l

RECEIVER

R-4/ARR-2 Recelver
is tunable over the
frequoncy

234-258 c.

11 minlature tubes

ONLY

RM-52 REMOTE CONTROL
FOR PHONE PATCHERS
Also can be used with RM-33 as separate phone Bys-
tem: direet control for radio equipment. Provides
bias for mise. & Sidetone headeet. High or SI 95
low impedance. THIS 1S BRAND NEW! L

EE-8 FIELD PHONES
The standard signal corp. field telephone requlires
2 flashlight cells for operatlon over many miles,
checked out condition.
ONLY $7.95 Each $15.00 Per Pair

BC-728 MARINE RECEIVER
2.6 Mec. AM. Seif-contained 12 V. or portable power
wupply AND speiker! May be pre-tuned to any four
frequencies thru slmple adjustment ¢f 4 push-bution
assembly. In good. used condition. -, 95
Top Bargain at. i

TG-10 CODE PRACTICE SET

Learn to copy code. or improve your speed with this
mit. For (ndividuals and especially fine for schools
Complete automatle unit operating from
cyvcle using inked paper tipes 1o re \ro
ce via an audible means |he morse code
hever may he set from 5 words minute te 25
words per minute, Use of a kev instead of tapes
for classroom work vnneclnlly l!ond due 10 10 watt
amplitier altowing many se of earphones to he
connecied. These are NEW IN ORIGINAL 819 95
BOXES for only
TG-10 In used excellent condition only -514.95

OQOMPLETE SET QF 15 Code Tapes in Carrying
Case $15.9%

Electronic Countermeasures
(Continued from page 49)

are sufficiently stronger than the true
one, the actual target may not even
be detected.

Another countermeasure which pro-
vides false range information is the
technique of ‘“‘range pull-off”. Pulses
sent out by the ECM transmitter are
slowly shifted in timing, relative to the
arrival of the enemy’s pulses, thus sim-
ulating a change in target range.

It is more difficult to obscure the
direction of the target than its range.
One way of providing false directional
information depends upon the presence
of side lobes in the pickup pattern of
the radar receiving antenna. The ECM
transmitter is turned off while the tar-
get is in the main beam, but sends out
strong spurious pulses when it is in
one or more of the side lobes. This
creates false targets on the radar
scope, with different bearings from the
true target position by several de-
grees.

Another way to confuse the enemy
as to target bearing is to rotate a di-
rectional reflector on the target thus
producing an amplitude modulation of
the returned radar echo. This modu-
lated echo is particularly effective in
misleading a radar that uses conical
beam-scanning to determine the direc-
tion of a target.

The launching of decoy missiles is a

useful form of defense against a radar-
guided interceptor. The decoy is
equipped with a device (corner reflec-
tor or Luneberg lens) to make it re-
turn a very strong radar echo; this
strong echo can fool the attacker into
following the decoy instead of the
bomber. Similarly, decoys can be used
against infrared missiles.

Counter-Countermeasures

Having considered the countermeas-
ures activity being pursued today, it
i1s natural to conclude with a look at
counter-countermeasures. Since most
countermeasure devices must be tuned
to the operating frequency of the ra-
dar which they seek to counter, the
counter-countermeasure is to design
radio or radar systems which can
change their operating frequency
quickly. The DEW Line, {or example,
has such provisions.

To counter the spurious-pulse coun-
termeasure systems, the radar may
vary pulse length or repetition rate or
use a modulation of the pulse to give
it an identifiable characteristic.

Future of Countermeasures

Continuing advances in electronic
techniques and devices daily increase
the potentialities of electronic warfare,
but simultaneously provide new scope
for ingenuity in ECM. It is clear that
the improved communications and de-
tection systems of tomorrow will have
their counterparts in improved coun-
termeasures. —30

MODEL GR 804
GENERAL RADIO SIG. GENERATOR
Measures and checka receiver allgnment and sensl-
1ivity. Freq. range is covered In I steps and ls read
directly from freq. dial. The variable intepnpl modula-
tion 1s indicated on a pereentade modulatlon meter.
C-nlil-r'n'.ed dlal and attenuator indicated cutput power.
ARACTERISTICS: B e: 7.68.-2330 Me. Out-

Output Impedance: 75 Onms. 20/c. Attenu-
ator: variable eapaelty vol!age divider. l‘-pad attenu.
ator: provides for addmonnl external attenuation,
Tubes: one ea. of 98 8G8-G. VR-150. Power
input: u5 230 \ 25 w 40 80 cyc, single phase
Dim: 9 91 x 11 Wt. 38 lbs. No batteries
reculred. Unlu checkc- out and In operate ssg 50
ing condition .

Tv-3/U HICKOK DYNAMIC MUTUAL
CONDUCTANCE TUBE TESTER

Portable unit deql;med 10 measure and test MC values
of electron tubes, receiving and smaller trans-
mlulnz types. A multl meulr section permits measure.
of AC and DC voltages. DU mile resistance and
cmncH-.V l-:nure unit cm:lou\d In aluminum ecarrying
ecase wlth built-in compartments for necessorles or
spares. Units have been completely ovnrhnulcd and
intlude latest Hickok Electrical e charts. Power
input: 105-125 Vv; AC 50-1600 cycws single phne.
l%l min. 80 cyeies. Current drain: ,33
Meter r'mﬂc'i n_micro mhos: 0-3000. 0-6000
and DC Volts: 0-20, 0-200,
Dc ‘milliamperes: 0-20, O- oo Resjstance: 0-1 meg.
chm, 0-100 megohms. Capacity: 0-5 and 0-50 micro-
farads. Accuracy: +3% of full scale deflectlon for the
DC ranges. *5% for AC r'mun £3% at midacale
values for reslstance Fange of all mi-
eromno TaNges. Rcady to go nt um bargain sgg 50
Price:

FILTER CHOKE
henries @ 500 MA DC. 87 chms DC resistance,
l2 500 RMS VoIt Test. Slze: 914" high x 9L6” long
x BrLg” wide. Mfg. for C I!lns Radlo by Chicago
Transformer! Brand mew & Individually Boxed! Orig.
cost 339.30. Qur speciul o You Kw boyl ss s
Only 1

RGB /U COAX CABLE: NEWI! 50 1. length. sz 95
Connectors @ each end. Limited quant.

PL-59 C€O-ax CONNECTORS—Shining new, Ea. 29¢
4 for $1.00

WILLARD WET CELL BATTERY
This is the standard WHiard 232 dry charged. Made
to fit many portables using rechurge-cblc \.wl sz 95
hatterles. 2 Volt 25 Amp

THE STEAL OF A LIFETIME
BC-442-A or HL-2 ARC-5 Antenna switehin® unlta
Contain double nole double throw Amennl change
over relay, lru-rmomunle. RF Meter. and 30mmf 3000

e P it in
(‘-':mllent condition unONLY 51150

T-17 CARBON MICROPNDNES USED EXC. $3.95

BRAND NEW, BO .. .%$5.50

CODE PRACTICE SET TG-S

ldenl I‘ur Novlce train-
& unit comes
complete with carrying
case #nd earshone with
bulit In_standard tele-
zraph  key. Two or
more units méy be used
together for CW
Ing or for communica.
tlons purposes over several miles.
grnnd New, Ea. .
et

COILED MIKE OR TELEPHONE CORD
Of-beat sPeciall Haa seven color coded conductors
at each end with spade jugs on each. Extends over
3 ft—yet Ix no lar®er In diam. than slandard tele-
phone cord. Neoprene covered. New

Recent manufacture (1958), Each

Save by buying three for only .

BC-603 RECEIVER
20-27.9 Mec. FM. Operates from 12 namotor.
Bulit-in sPeaker 10 pre.-selected D\n} llu“oll chan-

nels. New or Signal Corps overheulwl. ln sg 5
orig. Signal Corps earton. Omnly

95¢ BARGAINS BOX!
Control Bowes as follows: all 98¢ each
C-35/ARK-2 C-116/ARR-2 C-2/ARR-2
C-RB ARC-.') for single receiver.
€125 /ARC-5 Later model than C-26.
MT- 0:5 ARCpu Triple Receiver Racks.
BRAND .9%¢ each
MT-71/ ARC-S Dual Transmitter Racks
BRAND NiW 9Se each

100 W. COLLINS AUTOTUNE TRANSMITTER
Famous ART-13 AM, CW, MCW, 1] ehannel Trans-
mitter tunes the band from 2-18.1 mc. Quick auto-
mati€ tunin® tw any of 11 preset freguencics or
manunlly tuned. Fas extremely sccurate VFO. Setf
contained modulator uses PP 811 to modulate 813
final up to 907 cliss V111 glve top per-
formance wlith elther carvbon nr magnetic mike.
COMPLETE WITIt ALL TUBES. s 4 95
Excellent conpdltion. . ... ... ONLY

SEND FO; NEW FREE EARGAIN LOAGED
INTRODUCTORY FLYER
TERMS: all F.0.B. our naronouse Los An-
reles. 25% d b
All Iu-mu subjec 10 prior sale.  Minimum order
$3.00, Orders over 20 |ba. shipped vin motor truck
or raﬂ express whichever may be cheaPer.

5645 WEST ADAMS BLVD.

é‘ﬁ ‘ AERONETICS lNTERNATlONAL LOS ANGELES 16. CALIF
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Tube Faulis & Tests

|

In addition, transconductance meas-
urements may not be a true indication
of the tube’s performance in the cir-
cuit. For example, interelectrode ca-
pacity is the critical factor in a high-
frequency oscillator and electrode
interface resistance is critical in many
computer and other pulse circuits.
Therefore, only the substitution test
can give a valid check of tube per-
formance in such cases. Another prob-
lem in depending too much on testers is
that tubes are not always measured
under true operating conditions. A tube
tester, for example, may apply approxi-
mately 150 volts to the plates and 130
volts to the screen in some cases. Tubes
operating at higher voltages are there-
fore not adequately checked.

The short-circuit and noise test. It
is very important to apply the test for
short-circuited elements to a tube of
doubtful quality before any other tests
are made. This procedure protects the
meter (or any other indicator) from
damage. Also it follows logically that,
if a tube under test has elements that
are short-circuited, there is no further
need to apply additional tests.

Short-circuit tests are usually sensi-
tive enough to indicate leakage resist-
ance less than about 250,000 ohms. The
proper heater voltage is applied so that
any tube clements which might short
as a result of the heating process will
be detected.

The noise test may be nothing more
than a very sensitive short-circuit test.
A normal short-circuit test is made
while tapping the tube. If tube ele-
ments are loose—perhaps not loose
enough to indicate on the neon lamp—
loud crashes of noise {or static) will
be heard over and above the normal
amount of noise that is present. An
amplifier-speaker combination (inter-
nal or external) is sometimes used for
this check.

The gas test. In all vacuum-type
electron tubes, the presence of any ap-
preciable amount of gas is undesirable.
When present, the electrons emitted by
the cathode collide with the molecules
of gas. If the amount of the gas in the
tube is excessive, the collisions between
the numerous gas molecules and the
cathode-emitted electrons release many
secondarily emitted electrons and pos-
itive ions. The result is a tell-tale flow
of grid current.

The cathode- or filament-activity test.
The filament-activity test is used to
determine the approximate remaining
life of an electron tube insofar as the
longevity of the cathode emitter is con-
cerned. The test is based on the princi-
ple that the cathode in almost all elec-
tron tubes is so constructed that a
decrease of 10 per-cent of the rated
heater voltage should cause no appreci-
able decrease in emission. If a sig-
nificant decrease does occur, the out-
look for continued, useful life is not
good. "

December, 1959

[ (Continued from puge 56) | |
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ALL NEW 1960

. BA CATALOG
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KING-SIZED
PAGES
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EVERYTHING
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TV AND
ELEOTRONICS
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NEW ITEMS
\ LISTED HERE
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21 PAGES
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NOT IN ANY
: R OTHER CATALOG
e RTITTTY -
BURSTEIN-APPLEBEE CO, Dept. M,
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LOOK ELECTRONICS

NO FURTHER . . . IF YOU'RE
UNHAPPY WITH “HI'" HI-FI
PRICES. WRITE FDR OUR
UNUSUAL AUDID CATALDG.
KEY ELECTRONICS CO.

120-C Liberty St., N. Y, 6.
Phone Cloverdale 8-4288

~BEST IN HI-FI VALUES/— | et S 5 cnmanieadons:

fulded missiles. computers. radar and automa-
| tion. Basic and sdvanced courses in theorv and
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““GOODHEART’S GOODIES’’

$11.95 BUYS A 2-METER ELECTRONIC-
SQUELCH RCYR AND A 2/6/10 METER XMTR

SCR-522-C: Latest produce
tion! Receiver BC-624-C
clean as new with all 12

tubes has electronic
squeich, improved cascade
more outdut. Trans-

as new, with afl 7 tubes,
Including the B832's.
(Those we opened had
B832A's, but we cannot
select sets.) Both units
mounted in rack and case.
This Bendix set is 100-
138 mc

control AM. Price $11.95 fob Los Angeles for set
and $3.00 for our Cat. 18C3, which is the original
schematic with parts list, I.F.. xti formulas, and in«
structions for an AC power supply, for receiver <on-
tinuous tuning, for xmtr 2:meter use, and for putting

xmtr on & and 10 meters.
ARB RECEIVER

perhet. Voice, cw, mcw.
W 195-9,050 ke continuous

i 4 bands. 8 tubes in-
clude RF & 2 IF,

scribed in instruction
sheet you ul. As-is, with
added ctrl box, a great fa-
vorite for Marine. Sharp &
hot. Less 24 v, dynmtr,
Rasy to ¢onvert to 12 v.
i Sheet telis how. Clean
N used. With all schematics
& instructions. shqr wt 30 Ibs fob Los Angeles.
Shipped only by Railway Express collect. s] 5
Arare buy at, ..., . ... ..., 1'9

SPLATTER-FREE SPEECH-AMP/MODUL./PWR-
SPPLY FOR XMTR OR FOR PUBLIC ADDRESS

Audio: @-tube chassis with Class 8 p-p BOY's delivers
30 W rms at mod. xfrmr sec., which you put in series
with 8+ to your final for standard plate or plate /
screen modulation. AGC system holds output to £4.89,
@vér an inPut range of 7804, It was detigned to
Modulate 9594 regardiess of input. The F.C.C. will
love you for this! Inciudes 1 ke tone osc, and cutoff.
biased tone ,ampl., operative when key shorts out the

Modulating output sec. of the mod. xfrmr without
affecting the AGC system.

Power supply: 11% v, 1 ph 80/60 cy input. Furnishes
all voltages for above chassis plus power for your
xmtr. A 390-0-390 v 73§ ma ntrmr and 4 3€23 mer-

X I . and Neg,
adjustabie bias voltages come from pou.-r\tiomenuengn
the HV and the selenium supplies.

You get all the above . . . nothing elge to b A .
ineluding all tubes (worth $32.00°at surplus wrices)
- i . And with schematics, parts values, and AGC
adjustment instructions. FOB Milpitas, s

Calit. All for only. ... .. v oo, .. 49-50

1
$850 TEST 0SCILLOSCOPE FOR ONLY $69.50

TS-34/AP. The Armed Forces’ accepted standard to
see & pulse as it really_js. Vidco response 1 cy to
3372 me. Use for color TV. Ready to go on 108,125
v, S0/1200 cy. Mas all atandard acilities, with
sweeps 10 cy to 50 ke, PLUS automatic-triggered
sweep o show random or recurrent pulses one per
sweep, Compact, but the flens gives S* picture
eQuivalence. Exe. used. checked out OK, in its carry.
ing suitease, with reprint of the most important 16

Shea Wi 40" 1bs fon Los Angetes, oniy.. 569,50
VHF-UHF MICROVOLTER SIGNAL GENERATOR

LAF-2. 90-600 MC accu-

rate to 195 less than 184

. Bolameter-Bridge-me-

tered CALIBRATED S0-ghm

[ outPut €W or mod.. 1 uv to

-1 v, leaks less than 1 uv.
ulse or sine mod.,

j. delay

sync fires

al be used

. equipment,

Works on 105/125 volts,

$0 /8 Yo Exc. uted,

checked out, w/calibration

charts and reprint of the

I 7 ne:;!d v‘aorg:'ef the Tech,

manual. FOB Los Angeles. ross bs.
Only 389-50

TIME PAY PLAN: Purchases must total $83.34 or
more. Pay 250/, down and balance in 12 monthly
payments. each QI‘/o of your purchase total, Send de-
Posit and sales tax {(if applicable) with Your order.

SCHEMATICS/CONVERSIONS, SURPLUS GEAR

List @, NEW! Send large stamped addressed envelope.
Includes many Tech Manuais. Add 2S¢ for chart ex-
plaining AN Nomenclature. Example of new listings:
20-page book, representing 100 man-hours of com-
pilation, on 1-177 Tube Tester, MX.949 Socket
Adapter, with test data on all tubes to March, 1957,
only $5.00 postpaid.

Calif. buyers please add 4% when remitting.

R. E. GOODHEART CO.

P. O. Box 1220-A Beverly Hills, Calif.
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Improving the Mullard 520
(Continued from page 67)

sistors and bypass capacitors in the
output stage. A single resistor of
about half the value and a capacitor
of twice the value were substituted.
Slightly higher power and definitely
lower distortion were achieved, Here
a reduction in the number of compo-
nents resulted in improved perform-
ance. The same held true when the
1000-ohm screen resistors were re-
moved.

The Power Supply

Further experimentation showed that
a higher supply voltage and lower value
plate resistors for the EF86 voltage
amplifier reduced distortion in this
stage. That was not all, though, for
removal of the two cathode resistors
and associated bypass capacitor and
substitution of a single cathode resis-
tor, unbypassed and with feedback
applied across it, produced even lower
distortion. Re-adjustment of the feed-
back resistor was necessary here be-
cause of the change in value of the
resistor to which it is connected. Still
another change was incorporated at
this point. The original sensitivity of
the amplifier was .3 volt input for
rated output power which proved to be
too high for use with modern high-
gain preamplifiers. While component
values were being changed in the volt-
age amplifier and phase inverter, a re-
adjustment in gain was undertaken to
provide a sensitivity of approximately
1 volt, which is far more compatible
with modern preamplifiers.

In the power supply, the filament
center-tap is returned to ground
through a .02 #f. capacitor. This proved
to be a reliable technique; its prin-
cipal advantage being that the ar-
rangement is far more tolerant of
heater-cathode leakage in the tubes
involved and thereby assists in keeping
the hum level down. In addition, when
the power amplifier’s power supply is
used to furnish power to associated
equipment, particularly high-gain pre-
amplifiers, the heaters are not
grounded on either side and the best
arrangement for minimum hum can be
determined at the more crucial point—
the preamplifier.

Although a 5U4 rectifier is used in
the power supply of this version of the
amplifier to keep operating conditions
conservative, a 5AR4/GZ34 may be
substituted—resulting in higher supply
voltages and slightly improved regula-
tion by virtue of its indirectly heated
cathode. The use of this rectifier will
increase maximum power output and
provide improved distortion charac-
teristics. It is imperative that the filter
capacitor voltage rating be more than
500 volts for proper safety margin.

Adjustments and Performance

For those constructors who have the
necessary test equipment and insist on
absolute peak performance, trimming
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the pin 1 plate resistor, Ry, of the
6CG7 inverter so that it is slightly
higher than the pin 6 plate resistor,
R, will provide better inversion bal-
ance and lower distortion. It is also
possible to reduce distortion slightly by
trimming the output cathode resistor
downward a trifle. This cannot be car-
ried too far or the output tube dissipa-
tion rating will be exceeded. These are
only offered as suggestions and were
not incorporated in the author’s ampli-
fier.

With the experiments, as described,
concluded the results proved most
gratifying. Improvement in perform-
ance, simplicity in construction, and
reduction in cost were all products of
the effort. Here is how the final am-
plifier shaped up: Incorporation of the
A-420 output transformer proved
worthwhile as the power curve of Fig.
2A indicates. One-half db 20 to 30,000
cps at rated power is certainly a more
than respectable response! Frequency
response from 5 to 50,000 cps at 1 watt
is also characteristic of a fine per-
former. Fig. 3 shows the square-wave
response of the amplifier at 10,000,
1000, and 100 cps as taken on a scope.
Only a slight wrinkle appears on the
10,000-cps  waveform. Stability was
considerably improved, for now a wide
range of capacitances can be applied
to the output with and without resis-
tive load with no detriment to the per-
formance of the amplifier; very little
tilt of the 100 cps top indicates negli-
gible phase shift.

Fig. 2B compares the original and
new intermodulation distortion curves
—indicating a definite reduction in dis-
tortion. The original harmonic distor-
tion specification was .05% at 400 cps
at the 20-watt level; for this amplifier,
harmonic distortion at this point was
still in the residual range of the test
instrument, or virtually unmeasurable.
Hum and noise in the unit remained
quiet 90 db down from rated output.
Why look further?

The object of all high-fidelity equip-
ment is the best possible reproduced
sound which leads to the final and most
important test—listening. Due to cir-
cumstances beyond our control, the
listening tests could not be audibly
reproduced in type, therefore an at-
tempt at description is necessary. One
of the outstanding differences between
power amplifiers is between one that is
stable and one which rings, “spills
over,” or is incapable of good transient
response. This difference became a per-
tinent factor in the listening-test stage
of this project. Two terms applicable
to this unit describe it best: “clean
sound” and “absence of ringing”. The
rest of the matter can be summed up
in three words—"hearing is believing".
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Fix Printed-Board Defects |
(Continued from page 55)

have heen a discriminator or ratio-
detector can as well, since most of
these are fastened to the board with
lugs that also serve as the transformer
terminals. We went right ahead—heat-
ed up the lugs one at a time and, using
a pair of pliers and a screwdriver,
managed to pry them into an upright
position. It only took 45 minutes—plus
another three quarters of an hour to
clean up the damage that resulted
when the screwdriver slipped. There
had to be a better way! At that rate,
vou could only handle about four jobs
a day.

On the next transformer replace-
ment, a soldering aid with one notched
1ip was used, as shown in Fig. 7. The
tip not only makes it much easier to
manipulate the lugs while disconnect-
ing them, as illustrated by the magni-
fied view, but the better grip it pro-
vides appreciably reduces the hazard
of an accidental slip. Re-soldering goes
much faster and the rest is easy. Slip
the defective can out and drop the new
one in. Just make sure the lugs are
lined up right, then hbend them back
and re-solder.

You won't believe it, but there are
four ways to patch up a break in a
printed circuit—and they all work. Of
course, some ways may take a lot
longer than others. Here they are, in

WAY cnzens

No exam for FCC license ... !

order of difficulty: First, you can just
melt on some solder to bind the break.
This works fine—if you don’'t melt
enough to run into a nearby circuit.
After a couple of tries we gave this up.
Instead you get a printed-circuit re-
pair kit. This works but was given up
because it takes quite a bit of time.

The next two methods, however, are
practical. If you only have a small
break, get a short piece of bare wire
and lay it across the break. A small
drop of solder on each end and the
job is done.

If the break is large or a fairly long
section of wiring has raised from the
board, cut out the damaged section
completely and replace it with regular
hook-up wire.

If you haven’'t done much work on
printed-wire circuits or haven't had
good results with the work you have
done. these experiences may come in
handyv. Actually there are just a few
general points to remember, and most
of them apply to any service. There are
right and wrong ways of doing things.
When you do a job the right way, you
save time and money. Nobody has to
tell you what can happen if you do
things the wrong way. Take your time
with repair situations you haven’t run
into before. Decide what to do before
vou start. not after you've already be-
gun to do what may be the wrong
thing. Use a low-heat iron and a lot
of care. After a while, you won't be
saying, “Who wants 'em?”’ because you
will.

for
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COMMUNICATIONS RECEIVER

A professional-quality superhetero-
dyne communications receiver, the KT-
200, has been added to Lafayette
Radio’s line of amateur equipment.

Utilizing 8 miniature tubes plus a
tube rectifier and transformer input
full-wave rectifier, the receiver pro-
vides a sensitivity of 1.25 microvolts
for a 10 db signal-to-noise ratio. Selec-
tivity is —60 db at 10 kc. with image
rejection —40 db at 3 mc.

All controls, switches, and phono
jack, including the built-in “S” meter
with adjustment control, are located
on the front panel. The b.f.o. and r.f.
gain controls are completely variable
while a.v.c. and the automatic noise
limiter circuits are switchable. The 80-
40-20-15 and 10-meter amateur bands
are clearly indicated on the illuminated
dial face and can be easily tuned with
the pre-calibrated bandspread.

Coverage of 455 ke. to 31 me. is ob-
tained by means of four switchable
ranges. The tube complement consists
of 1-5Y3, 2-6BF6's, 3-6BD6's, 2-6AV6's,
and a 6ARS5.

Available in both kit and factory
wired forms, the unit is housed in a
rugged grey metal cabinet, with hinged
top for easy accessibility, which meas-
ures T%"” x 15" x 9",

ALL-CHANNEL COLOR ANTENNA

Trio Manufacturing Co. of Griggs-
ville, Ill. has recently introduced a new
antenna in its 1960 line, the “All-Chan-
nel Color Wing.”

The new antenna has three active
including an

elements, “Extended

Wing"” dipole, a folded dipole, and a
ratio-type high-band dipole, accurately
phased for maximum efficiency on all

130

channels. The new unit is gold anod-
ized for attractive appearance and
resistance to corrosion.

The company's “No-Strip” lead-in
connector, braced reflector elements,
“Q@uick-Lok” clamps, and “Dyna-Coil”
phasing features have all been incor-
porated in this new design. The Model
CW-1 comes completely factory as-
sembled.

NEW "HEATHKIT" ITEMS

Heath Company of Benton Harbor,
Mich. has added two new items to its
line of electronic kits.

The Model XC-2 2-meter converter
kit is designed to be used with the
“Mohawk"” receiver or any other re-
ceiver which tunes a 4-mc. segment
between 22 and 35 me., using appro-
priate crystals. The XC-2 will extend
band coverage on such receivers to the
2-meter band with low noise, high sen-
sitivity and gain, and erystal-controlled
stability. The new converter is color
styled to match the “Mohawk” receiver
(RX-1).

The second item is a utility power
supply kit, UT-1, which is suitable for

N

converting the company’'s “Cheyenne”

and “Comanche” mobile gear to fixed-
station operation. The UT-1 may be
used to provide necessary filament and
plate voltage for a wide variety of
amateur equipment. The ecircuit fea-
tures silicon diode rectifiers, high value
filter capacitors for heavy instantane-
ous current drains, and line filtering
for minimum TVI and reduced receiver
noise. The unit provides full 150 watts
d.c. and filament power for 6.3- or 12.6-
volt filament applications; 600 volts @
250 ma.; 600 volts @ 200 ma.; and 300
volts @ 100 ma. The unit is housed in
a green and grey-green cabinet that
measures 9" x 43" x 6"

Write the company for details on
either or both of these new items.

PHOTOCONDUCTIVE CELL
The Electron Tube Division of Radio
Corporation of America, Harrison, N. J.
is now marketing a small, cylindrical,
side-on type of cadmium-sulfide photo-
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conductive cell which has been de-
signed for a variety of industrial light-
operated-relay applications.

The 7536 has an illumination sensi-
tivity of 300 ma per footcandle at 25
degrees C; a maximum current capa-
bility of 1000 @a., and a maximum
power-dissipation rating of 50 mw. The
photosensitive area is 0.2” x 0.02”. The
voltage applied between terminals may
be as high as 200 volts.

Spectral response of the 7536 covers
the approximate range from 3300 to
7400 angstroms. Maximum response
occurs at about 5800 angstroms. A
technical bulletin providing complete
electrical and mechanical specifications
is available from the Division on
request.

ZENER SUBSTITUTION BOXES

International Rectifier Corporation,
1521 E. Grand Ave., El Segundo, Calif.
has introduced
the second in its
series of zener di-
ode substitution
boxes, the Model
B “Zeniac.”

The new unit
offers a selection
of eleven basic
10-watt silicon
zener diodes cov-
ering the zener
voltage range
from 3.6 to 30 volts, Housed in a com-
pact, easily portable unit which may be
inserted into any breadboard circuit,
the decade-type substitution box con-
tains a selector switch enabling inter-
change of any one of the 11 component
diodes, rapidly proving the exact type
required in the circuit.

Details on both the Model A (1-watt
“Zeniac”) and this new Model B are
available from the manufacturer.

CONNECTOR FOR MASTER TV

Entron, Inc.,, P.O. Box 287, Bladens-
burg, Maryland is now offering a new
line of connectors specifically designed
for use in master television antenna
systems.

The “Tug-Plug” line features new
fittings which increase the efficiency of
installation and maintenance by per-
mitting plug-in connections which re-
quire no special tools for installation.

Fittings for the “Tug Plugs" are
available in a variety of models. The
EP-600 fits all 300-ohm twin-lead while
the EP-700 is available for RG-59/U
cable and has an insulated plastic pull-
out grip. The EP-700A series is a pre-
cision aluminum version of the EP-700.
All provide matched impedance.

Additional information on these new
plugs and the matching fittings will be
supplied by the manufacturer on re-
quest.

TRANSISTOR "SERVICE LAB"
Service Instruments Corp. of Addi-
son, Ill. has just introduced a complete
transistor radio service “lab” which is
said to enable the technician to service
any type of transistor radio receiver
quickly and profitably.

ELECTRONICS WORLD
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The “lab” contains the “Sencore”
TRC4 transistor tester, the PS103
“Transipak” power supply. and the new
HG104 harmonic generator. The tran-
sistor tester is designed to test all
transistors from the small hearing-aid
type to the larger power transistors
used in car radio output stages. The
power supply is used to power transis-
tor receivers during service and also to
monitor the amount of current being
drawn by the radio. The harmonic gen-
erator is a random generator deliver-
ing harmonics from a frequency of ap-
proximately 1000 cps up to the r.f.
frequencies.

All three units are housed in a color
combination display carton and carry-
ing case. The “lab” is currently avail-
able at radio and electronic parts dis-
tributors.

VR TRANSFORMER

Raytheon Company’s Industrial Ap-
paratus Division, Manchester, N. H.
has introduced a voltage-regulating
transformer that is designed to regu-
late electronic power supplies compact-
ly and economically.

The new plate-filament transformer
performs the same functions as a con-
ventional transformer while maintain-
ing voltage within =3 per-cent of rated
output with line variations from 100 to
130 volts. Regulating voltage for both
plates and filaments, the new trans-
former prolongs tube life and improves
over-all reliability and performance of
the equipment in which it is installed.

M

ELECTRON TUBE
INTRODUCES FOR THE FIRST TIME

According to the company the hew
transformer often eliminates the need
for VR tubes or special circuitry and
may be used ahead of other regulating
circuits so as to provide extremely
close regulation.

Three standard models, covering
most power supply needs, are available
from stock. Non-standard models are
available on special order. Write the
company for a data pamphlet on these
new VRPF voltage-regulating trans-
formers.

TRANSISTORIZED CB RECEIVER

Nunamker, 918 Sixth Street, Ports-
mouth, Ohio has entered the CB equip-
ment market with the development of
a completely transistorized Citizens
Band receiver.

The circuit features three r.f. am-
plifier stages which will produce full
audio output when activated by a sig-
nal of 1 pv. or less.

The unit is housed in a metal cabinet
that measures 5" x 4" x 5" (from the tip
of the antenna connector to the face of
the volume control knobs). The circuit
is self-contained with the battery pow-
er supply housed inside the cabinet.
The circuit drives a 2" PM dynamic
speaker and full audio output is ap-
proximately Zjoths watt. Antenna in-
put impedance is 50 ohms. Although

the circuit is designed to be used with
a whip antenna cut to the band, the
unit will operate effectively from a
length of wire, strung vertically, pro-
(Continued on page 132)
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vided the antenna circuit is retuned
slightly.

The detector circuit uses a transis-
tor which is followed by the audio
stages, which are low-distortion class
“A” types. Power drain is approxi-
mately 40 ma. for the receiver.

A companion transistorized trans-
mitter is currently being field tested by
the company and will be available
shortly. Write the manufacturer direct
for complete details and price.

CENTURY'S CRT TESTER

Century FElectronics Co., Inc., 111
Roosevelt Ave., Mineola, N. Y. is cur-
rently introducing a new instrument
which is said to take the guesswork out
of picture-tube testing and re-activa-
tion.

Known as the Model CRT-2, the unit
employs a new circuit designed to test,
repair, and re-activate every black-
and-white or color picture tube wheth-
er in the carton, out of the carton, or
in a set. The unit will test for quality,
inter-element shorts and leakage, and
indicate probable tube life.

Complete control of a unique “Shot”
method of re-activation eliminates any

risk which might be involved in the
process. A controlled higher voltage
pulse method is employed that will re-
store tubes to new life without danger
of stripping the cathode. The “Boost”
method of re-activation is said to be
effective in improving definition, con-
trast, and focus.

The circuit is housed in a hand-
rubbed oak carrying case with a spe-
cial compartment for the “Multi-Head”
and line cord. The “Multi-Head” is a
patented test head with a single cable
plug-in which eliminates the need to
carry an assortment of ecables and
adapters.

The manufacturer will supply full
details and price on this CRT-2 upon
written request.

SOLDER TIP CLEANER

M. N. Leventhal Company, 1806 S.
Hobart Blvd., Los Angeles 6, Calif. is
now distributing a new soldering tip
cleaner which has been especially de-
signed for the servicing field.

The Dickinson #149 soldering tip
cleaner is composed of brushes whose
bristles have been treated to withstand
heat. It is housed in a metal container
which stands solidly on the work bench
or can be hung or fastened horizontally
with screws. The device eliminates fire
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contrelled, Freq, 108.3-110.3 Mc. bual ss 95
Alter range. Excelient condition. ... .. L

R-4A/ARR-2 RECEIVER
234-258 Mc, 11 tubes. UHF, tunable receiver. See

Aug/59 C.Q. Magazine for conversion. sz 95
Excellent cond. TWO for $5.00. Each. . .
2 SPECIALS FOR MARINERS
R/23 ARC-S MARINE RECEIVER—).5.3 Mc.
Exceilent conditlon. With tubes. .. $14.95
T-18 ARC-3 MARINE TRANSMITTER—2, 1.3
Mc. Excellent condition. With tubes, -$9.93%
FAMOUS Q S‘ER RECEIVER
190-530 kec. Excellent. With tubes. ... .. $12.9%
MD-7 PLATE MODULATOR—Comp. with tuben,
EXCOl. . ittty $6.93

DM-35 DYNAMOTOR
Input 12.5 VDC, output 623 VDC: input 18.7 A.
output 225 MA. Depot répack.
Like new ......c. . .oiiiiiiiaal.. .

MODEL 84 MEASUREMENTS CORP.
SIGNAL GENERATOR

Frequency 300-1000 MC in ohe bahd, [
ually calibrated direct reading dials. Freaquency
Accuracy *+ 0.5¢5. Output voltage continuoualy
variable from 0.1-100,000 microvolts. QOutput
impedance 30 chms. Modulation 0.30%. Choice
of 400, 1000, 250 cycles. Pu

100 ke. in three ranges: 60-1.000, 800-10,000;
and 6 000-100.000 pulscs per second. Daower
lll;hnlx 117 V.. 50/60 cycles. Dim.: 13 x 26 x

Va™. Approx. ship. wi. 160 Ibs.

Excellent. Checked out......... 3149'95
AS IS. Not checked out. . ........ .$100.00
LP-S SIGNAL GENERATOR
Freq. 9.5-30.000 Kc. + 105 in 7 bands. 30-50
Mc. + 39% (extended range) Output {mp. 10
ohms. Amplitude modulated. With SI 95 oo

power supply. Excel. Checked out. L

NEW TS-1F HANOSET Ea. $3.95: Two for $6.95
YOU GOT ITt WE WANT IT! LET'S DEAL?
RC-0. .8,

We're paying top $33 for GRC.D: P
-9. +10: GN-5BA: All clect. tent equlp.

KOKONNOAKNOANOAOXOKOXONO KOO OX OGN O kOO OkOkOkOKOKkOokOkO kO kOXO

BC-611 HANDIE.TALKIE CHASSIS
Cryatal controlled. 3.6 M¢. Hrand new. Boxed.
wi antenna, less tubes, crystals.

TH
CONB ONIV o et ii i ss!ss

APN-1 FM TRANSCEIVER
420-460 Me. Comblete with tulies. Excel. ,$4.98

SCR-522 TRANSCEIVER

4-channel. Crystal controlled, 100156  Mc.

Idcal for 2 meters. 314 95
L

tubies.  Excel.

All items FOB Burbank, Calif., subject to
prior sale. In Calif. add 4%. Min. order $3.95.

J. J. CANDEE CO. .... -

509 No. Viclory Bivd., Burbank, Calif.
Phone: Victoria 9-2411

*¥0kOKOkOKOLkOKkOKOK OOk Ok

O ON OO OK OXPHOXOH O OK G KO KO KON OH OH OAOXOX G KO HOH O HOAOA O R OH OX O KO HOHOK OX OK O % O K @K

OHO LG ARG XX ORONOKONO

CRYSTAL CONTROLLED
CONVERTERS

POLICE o FIRE » COMMERGIAL
-
fy For use with
12 V. Transistor type
car radios—
26-50 MC,

$24.50

Can be self installed in seconds.
models for 162-162 MC available.
complete line of conventional
converters, tuners and receivers.

-
A practical converter for emer- 1 }
gency use with powered home |
or auto sets. Tuneable over 12

MC. 26-60 MC or

108-174 MC,.... s l 3!95
Aleo available crystal con-
trolled up to 64 MC. .$18.95

Other
Also
powered

-

ORDER TODAY OR WRITE FOR LITERATURE
KUHN ELECTRONICS

CINCIMMATI 17, OHIO

10 GLENWOOD

ELECTRONICS WORLD
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hazards involved in working with an
iron and lasts indefinitely.

The unit is guaranteed not to com-
municate corrosion to solder joints and

is designed to be used with all types
of soldering tips whether guns, stand-
ard type irons, or miniatures.

For further details and prices on this
new service aid, write the distributor
direct,

CHEATER CORD HOLDER

The Wiring Device Department of
General Electric Compuany, Providence
7, R. 1. has developed a new "Cord
Take-Up Reel” which serves as a con-
venient holder for cheater cords.

The new reel stores the cord neatly,
preventing damage and prolonging its
life. The unit eliminates loose, tangled

cords in the tool box and keeps the cord
ready for instant use. In use, the cord
is simply pulled out of the reel and
after use it is quickly rewound by
twisting the spindle,

The cord is fully adjustable in
length. —30—

Morton Gould (left), noted composer and
conductor. is shown receiving the 1959
Institute of High Fidelity Manuiacturers
Award for “outstanding contributions to
music.”” It is being presented by Joseph
N. Beniamin, president of the Institute.

There's never
Ashe . . Y
and gettin

The only way we know how to do business
with our Amateur friends is to give you the
true and complete facts in our catalog . ..
price everything we sell as low as we pos-
sibly can.. . and give you the best possihle
service on every order you send us. This
has heen the Walter Ashe policy for 38

, MYSTERY

any mystery
ou're olways
g exactly the €4

"~ SUSPENSE

You don't have lo hold your breath wondering how
long it will take for Waoller Ashe to make delivery!
Praciically every order is shipped the same day direct
from Waller Ashe's big, fresh, complete stocks,

. i i r. ey
ISE
Ly g
You're in for o big surpr i
Walter Ashe's exira big trade-i

present equipment towards
transmitter or receiver in our 1960

r

about buying lro:n W;:::
ity v i ®

sure of 1op quali Yy,u o

vipment of parts

=

ise when you get o

n allowonce on your
the purchase of any new
catalog!

years . . . and it has helped us become one
of the Amateur fraternity’s biggest and
most respected suppliers. We think you'll
like our way of doing business .. . and we

know you'll like our famous “"surprise’’
Trade-In Allowances! Try us and see
for yourself!

Ashe catalog

You Can Be Sure...

that every piece of used equipment Walter
Ashe takes in trade . . . ond later sells . . . is
checked thoroughly and guaranteed to work
the same as new. Whether you're trading
up to new or in the markel for used equip-
ment . . . you'll always be money and
satisfaction ahead at Walter Ashe!

31 Arke

RADIO CO.

Depr. R-12-59, 1125 Pine Street St. Louis 1, Mo.

December, 1959

IMPORTANT NOTICE TO ALL CITIZEN BANDERS

New FCC rules cffective Nov. 15th 1cauires all new
C-B transmitlers Dbe mfrd with lamperproof-sealed
osclllatof umit  Unless You carry proper uperators
icenske you cannot tunce, Bdjust or operate 11 e CH
units LUill from parts, kits or factory wired that are
not equipped with a certified sealed nontunable oscils
Jator unit. Xtal changing by non-licensed -Bers s
whoo.'* Channel changing must be provided for in
the factory secaled unita.
ESSCO OFFERS for imed. del. FLC certlficd sealed
3 atage RF assembly, eup: HAKS locked uscil. with
chojce of 3 channel switch, HAKD huffer & 5084 class
€ amptiter, 1 network antenna tuning. Uit i~
unigque in its high output eff. 1757%) and will allow
you to use existlng C-B gear such as midulator and
power d#:p:ly tw make up yvour own legal setup. TH
Al STAGE C-H XMTH asay. with 3‘ 95
.

1 xtal . e B 9
ADDITIONAL CRYSTALS, factor¥ installed only 3.98
COMPANION MODULATOR UNIT on separate alum
chassix W1 atable uadity sssured thrmuegh use of 3 1b
output transformer. viaion for xtal or cartbop mic
input, Terminals provided fur use with -H 95
receiver. Factory wired tested unit, enmplets L)
STABLF® regulated & fitered 115 V.AC PN, 4.95
P.S. for 6 or 12 V.DC clepn 250-10F V. output . 185.95
P.S. KIT for 6 or 12 V.DC. H.D. type. clean. 9.95
The ESSCO DUAL GP antenna. sturdy tempered steel
clements. 3db power gain will doulle your

present range 5

“THE C-B NEWS' A monthty info packed bulletin
Will help you obtain the mostest from C-8 opera-
tion. Send self addressed 10 envelope for free Copy.

Essco C_B HQTS S8 WALKER 5T,

NYC 13, N. Y.

wwWw americanradiohistorv com

The Only Radio Catalog Compiled and Designed
Entirely With The Needs of The Amateur in Mind'!

If you'rc an amateur. experimenter or a newcomer "COming up'
,..you're invited to ask for a copy of our brand new 1960 Walter
. just off the press, It's packed from cover 10 cover
with everything that’s new and needed . .
station equipment. parts and supplies, transmitters, receivers, test
equipment and Citizen Band units. Incidentally, Xalter Ashe is
one of America’s leading suppliers of High Fidelity equipmenct . . .
and mail the coupon below , .

TIME PAYMENT TERMS AVAILABLE

in mobile or fixed

. we’ll rush your copy to you!

ON ALL EQUIPMENT

“SURPRISE TRADE IN*' COUPON

Walter Ashe Radio Co. *
Your One-Stop Supermoarket
Dept. R-12-59, S§t. Louvis 1, Mo.
~} Rush New Catalog
f]Send lists of guaranteed Used Equipment
O Rush “"Surprise Trade-in" offer on My

in Our J8th Year

For__

(Show make and model of equipment desired)
Name =

Address -
City - ,Zone_Srgte_.__

g gy

REALIZE YOUR DREAM

Become a graduate Electronics Engineer.
wards awaiting college men .

Share re-
. . higher income, rapid

advancement. Important firms interview seniors here

regularly.
Electrical Engineer in 27 months

B.S. degree in Electrical (Electronics or Power majer),
Mechanical, Civil, Chemical, Aeronautical Engincer-
ing, In 36 Months a B.S. in Business Administra-
tion (General Business, Accounting. Motor Transport
Management majors). For earnest, capable students.
Small classes. More professional class hours. Mature
students. Well-equipped labs. Modest costs. Veteran

approved, Vear-round operation.

Enter, January,

Mar., June, Sept. Write J. H. McCarthy,

LN i
'R 2

I TRI-

vy Director Admissions. for Catalog and_ “Your
'_J', Career in Engineering and Commerce Buok.

STATE COLLEGE

il 146129 College Ave. Angola, Indiana
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They'll do a complete job
on radio and hi-fi building

FOR STRONG, NOISE-FREE CONNECTIONS ...

Dual Heat -ty
Soldering
Gun Kit

Features the tool that's indis.
pensable in electronic soldering
and the favorite of service
technicians . . . the new Weller
Dual Heat Gun. Heat and
spotlight come on instantly,
and 2 trigger positions give 2
soldering temperatures.
Switches instantly to tow 90.
watt or high 125.watt heat as
your job requires. High effi.
ciency, long life tip gets into
tight spots. Cleaning brush,
soldering aid and solder
included.

MODEL
8200K

$795

FOR MAKING CABINETS AND SPEAKER MOUNTS
Sabre Saw

Makes every kind of cut
through many materials.
Makes its own starting
hole for inside cuts. And
it's portable, use it any.
where. Exclusive strain.
relief design prevents
blade breakage. 3 dif-
ferent blades included.

MODEL 800 51995

Power Sander

Sands wood smooth
in a jiffy with big 25
$q. in. sanding area
and 14,400 strokes a
minute. Assorted
sandpaper, polishing
cloth included.

MODEL
700 $1695
Available at Electronic Parts Distributors

WELLER ELECTRIC CORP., EASTON, PA.
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' Resuscitation for Electric Shock
(Continued from page 69)

wide as it must be totally covered by the operator’s lips.
(On an infant, the operator’s mouth should be placed over
the child's mouth and nose.)

d. The operator then breathes or blows into the victim's
mouth, forcefully for adults and gently for children (Figs.
4 and 5).

The victim’s chest should be watched and as soon as it
rises, the blowing should be stopped and the operator’s
mouth quickly removed from the mouth of the victim,
allowing him to exhale passively,

e. The jaw must be held in an elevated position on both
the inspiration and expiration phases.

f. If the chest does not rise, the position of the head

t {paragraph a) and jaw (paragraph b) should be improved

and the blowing done more forcefully. If the vietim's lungs
are still not ventilated, his airway may be obstructed. He
should be placed in a face-down, head-down position, his
tongue pulled forward, and patted firmly on the back to
dislodge any foreign object.

9. The cycle of inflation and exhalation should be res
peated 12 times per minute for adults and 20 times per
minute for infants and small children.

h. If the victim’s stomach swells during resuscitation,
air may be entering it. This may be corrected by the op-
erator gently pressing on the victim’s stomach during
exhalation.

Back Pressure-Arm Lift Method

a. The vietim should be laid on his stomach with his
elbows bent and his hands placed (one upon the other)
under his head. When the victim is found lying on his
back, his arms should be raised above his head and his
body rolled over on his stomach by the operator grasping
the victim’s clothing at the waist and thigh and pulling.

His head may be turned very slightly to one side, with
the side of his chin resting on the back of one hand. Do
not turn the head too much as this may constrict the wind-
pipe. Air flow through the windpipe is dependent upon an
unobstructed passage, which can be promoted by bending
the head backward and pulling the jaw forward. If there
is a slope, the body should be placed so that the head is
slightly downhill.

The operator kneels at the victim’s head on either knee,
or on both knees. If on both knees, he places one knee
on each side and just above the head of the vietim. If on
one knee, the knee should be close to the victim's forearm
and the foot near the elbow of his other arm (Fig. 6).

The hands should be placed flat on the victim’s back
so that the heels of the hands lie just below an imaginary
line running between the armpits, with the tips of the
thumbs just touching and the fingers spread downward
and outward (Fig. 7).

b. The operator rocks forward until his arms are almost
vertical, allowing the weight of the upper part of his body
to exert slow, steady, even pressure downward upon his
hands, keeping elbows straight (Fig. 8). About 40 to 50
pounds pressure should be applied to the normal adult. This
forces the air out of the lungs.

¢. Then the operator rocks back slowly; in releasing the
pressure he should avoid a final thrust upon the victim's
back. He places his hands under the victim’s arms at the
elbows (Fig. 9).

d. Keeping the elbows straight, the operator continues
rocking backward slowly, drawing the vietim's arms to-
ward him and lifting until he feels the resistance of the
victim’s shoulders (Fig. 10). This armlift expands the
chest by pulling on the chest muscles, arching the back,
and relieving the weight on the chest. He now lowers
the victim’s arms gently to the ground.

This completes a full cycle and should be repeated ap-
proximately 12 times per minute at a steady uniform rate.
The compression and expansion phases should occupy about
equal time, the release periods being of minimum duration.

ELECTRONICS WORLD
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Financing a Business
(Continued from page 65)

schedule for amortizing the cost of
modernizing your display room should

agree with the percentage you are per- |

mitted to write off on your Federal in-
come tax. In order to justify your
planned investment in a working stock
of hi-fi products you should be able to
make a projection of the volume of
business you expect to do in this new
department. In developing this infor-
mation, along with the details of how
you plan to do it, you will get a clearer
picture yourself of what you must do
to accomplish your objectives.

These are the facts and figures you
must be prepared to supply in applying
for a term business loan from your
bank. Such records are also essential
if you apply for a loan from any of the
several new concerns that have been
organized under the new Small Busi-
ness Investment Act. This legislation
set up certain provisions for the Small
Business Administration to work with
small businesses in assisting them to
get either operating loans or invest-
ment (equity) capital.

In its publication, “Small Marketers
Aids #22,” the SBA cited the following
as the basis on which a credit analysis
is usually made when a businessman
seeks a term loan:

“Because a term loan covers a period
longer than 1 year, your banker is
more concerned with long-term finan-
cial qualifications than he would be on
a loan of a few months’ maturity. In
this investigation he will examine earn-
ing capacity, quality of management,
stability of the enterprise, and the ex-
tent of the competition facing you.

“Among the factors to be analyzed,
the banker will probably include the
following:

“(1) Market analysis of the mer-
chandise or services sold by your com-
pany.

‘“(2) Appraisal of the stock, if any,
which you carry.

“(3) Investigation of your account-
ing methods, depreciation schedules,
reserve policy, and similar matters.

“(4) Financial analysis of the busi-
ness covering a period of several years
to determine the soundness of the fi-
nancial position, the trend of earning
power, and the projected availability of
cash for repayment of the loan.

“(3) Investigation of your personal
finances where they might influence
the credit standing and earning ca-
pacity of your business.

“(6) Estimate of the effect of a re-
cession, war, or other contingency on
your business.”

The SBA has published a number of
special studies, some of which should
be of interest to electronic service
dealers. A copy of its publications
catalogue may be obtained by writing
the Small Business Administration,
Washington 25, D. C.,, or from any of
the SBA field offices located in princi-

pal cities. 30—
December, 1959

@@@ is the kit division of PRECISION

Apparatus Co., Inc., world famous manufacturers
of laboratory electronic instruments for over a
quarter century.

The new PACO Model SA-40 offers you greater
reserve power capacity than any other preamp-
amplifier in its category. Its exceptional circuit de-
sign assures highly stable performance with ex-
tremely low distortion. And...the SA-40 provides
maximum flexibility in any stereophonic high fi-

delity system present or contemplated.
T T——r e —— ———

a 40-watt stereo
preamp-amplifier

in kit form
for only

$7995 by

[PIAIC]O]

The last
preamp-
amplifier

you'll ever

have

to buy s

outstanding specifications:

POWER OUTPUT: 20 watts per channel, 40 watts total

RESPONSE: 30 cps to 90 Kc = 1 db
DISTORTION:

also available
factory wired

(SA-40W) ... 8129.95

Harmonic — less than .2% at 20 watts per channel
less than .1% at 10 watts per channel &
_ Intermodulation — tess than 19 at full rated output

FRONT PANEL CONTROLS: 14 controls including

separate bass and treble controls

POWER SUPPLY: Silicon diode. low impedance for

minimum distortion

EXTERNAL DESIGN: gold and satin black hooded case
with panel illumination and satin gold panel

At leading parts distributors and sound dealers.

For complete information, write to:

@@ ELECTRONICS COMPANY, INC.

70-31 84th Street, Giendaie 27, New York

COMING SOON!

Model ST45

AM/FM Stereo Tuner Kif
matching companion

Jor the SA-40

Export: Morhan Exporting Corp.. 458 B'way. N. Y. 13

Can.: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 19

Fill in coupon for a FREE One Year Sub-
s“iﬁ::it;m t6 OLSON RADIO'S Fantastic Bargain

Pac Cacalog = Unheard of LOW, LOW
WHOLESALE PRICES on Brand Name
Speakers. Changers, Tubes. Tools. Hi-Fi's
Stereo Amps, Tuners and thousands of other
Electronic Bargains.

NAME
ADDRESS._

ciry ZONE__STATE

If you have a friend interested in elecironics
send his name and address for a FREE sub-
sceiption also,

OLSON RADIO

CORPORATION

602 S, Forge St Akron 8, Ohio

www americanradiohistorv com

TARIZIAN 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

tuner. . . . .. ... 23.00
VHF/UHF combination . 25.00
UHFonly . . . . . . .. 15.50

*Subject to change
Tarzian-made tuners are easily
identified by this stamping on the

unit. When inquiring about re-
placements for other than Tarzian-made
tuners, always give tube complement
.. shaftlength . .. filament voltage...
series or shunt heater . .. IF frequency
and chassis identification. Use this
address for fast, 48-hour service:

SARKES TARIIAN, Inc.

Aftt.: Service Mgr., Tuner Division
East Hillside Drive

.. Bloomington, Indiana .

135


www.americanradiohistory.com
www.americanradiohistory.com

Get

Your First Class Commercial

F.C.C. LICENSE
QUICKLY

HOME STUDY OR RESIDENCE CLASSES

Grantham School of Klectronics spe-
cinlizes in F.C.C. license preparation,
Correspondence training is conducted
from Hollywood, Seattle, Kansas City
and Washington ; also, resident DAY and
EVENING classes are held in all four
citles. ither way, by correspondence or
in resident classes, we train you quickly
and well, No previous training is re-
quired. A heginner may qualify for his
first class F.C.C. license in a minimum
of time.

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 li-
cense is Federal Government evidence of
your qualifications in electronics, Km-
ployers are eager to hire licensed techni-
cians. We train you quickly—then help
you find the job you want.

FOUR COMPLETE SCHOOLS

To better serve our many students
throughout the entire country, Grantham
School of Electronics maintains four
complete Divigsions—located in Holly-
wood, Seattle, Kansas City, and Wash-
ington, All Divisions of (irantham School
of Electronics offer the same rapid
courses in F.C.C. license preparation,
either by home study or in resident
classes,

MAIL COUPON FOR FREE BOOKLET

_Our free booklet, Careers in Electronics.
Eives details of how you can prepare
quickly for your F.C.C. license. For your
free copy of this booklet, clip the cou-
pon below and mall it to the Grantham
School nearest you. Here are the differ-
ent addresses. Send coupon to any one
of these:

GRANTHAM SCHOOL OF ELECTRONICS
1505 N. WESTERN AVE.
HOLLYWO0OD 27, CALIFORNIA

GRANTHAM SCHOOL OF ELECTRONICS
408 MARION STREET
SEATTLE 4, WASHINGTON

GRANTHAM SCHOOL OF ELECTRONICS
3123 GILLHAM ROAD
KANSAS CITY 9, MISSOURI

GRANTHAM SCHOOL OF ELECTRONICS
821—19TH STREET, N.W.
WASHINGTON 6, D.C.

| (Select address from those tisted above)

|

|
| Please send me your FREE booklet ex- |
| plaining how Grantham can prepare me |

for my F.C.C. license. | understand there

| 1s|no obligation and no salesman will |
| cali. |
| NnamE :
| ADDRESS |
| CITY— STATE |
| 961 |
b o e e e —  — —— — — — —— ——— — i
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In Case of Fire
(Continued from page 53)

ing supplies and materials to the tech-
nician who suffers the fire loss. When
one owner participating in the agree-
ment suffers extensive fire loss, the
others thus help him get back into
bhusiness immediately even if only on a
limited basis.

Beware of bargains. “Bargain” fire
insurance can be worse than no insur-
ance at all for it gives one a false
sense of security. Every policy you
own or plan to take should be checked
by your lawyer or some other qualified
consultant who knows the actual cov-
erage it provides and the restrictions
embodied in the policy. You should
have a report in everyday language
from him so that you will always know
exactly what your insurance dollar is
“buying.” Cut-rate fire insurance is
available because the policy provides
inadequate coverage or contains a host
of loopholes that may leave the shop
owner holding a very large but quite
empty sack when settlement time
comes.

Deal with a local insurance agent,
if possible. Speed is of the essence in
avoiding heavy losses in case of fire—
speed in settlement of the claim by
the company to facilitate your return
to active business. The local agent can
provide that speed. There may be any
number of delays if a distant office
must be contacted and a wandering
adjuster located. It is also a mighty
good idea to find out at the time the
policy is under consideration just who
the company’'s claim adjuster is and
where he is located so that he can be
reached if the local agent is unavail-
able.

Use fire-prevention and control tech-
niques. Many business men who have
had fires have declared, “Despite full
payment of my policies, I'd be better
off if I had never had a fire.”” The
chances are that extensive fires could
have been avoided or damage mini-
mized had the shop personnel known
what to do when a small conflagration
started. Make certain every person on
the shop payroll knows exactly what
to do in case of fire and that he knows
how to do it. The best way to insure
this is to have a local fire inspector
come in and explain the correct proce-
dures at a staff meeting held at least
once a year. He will be glad to co-
operate as he knows best what should
be done and how.

Remember, though, the best preven-
tion program offers no guarantee
against a disaster, so you should not
feel complacent about taking the meas-
ures that will be so vital if and when
a fire does occur. If your business is
an important factor in your future—
and we assume that it is or you would
not be in business—don’t rely entirely
on the cash consolation provided by
a wisp of paper—just because that pa-
per happens to be an insurance policy.

www americanradiohistorv com
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ONE CENT SALE [

PRICE AND GET THE SECOND
FOR ONLY 1¢ MORE

CITIZENS BAND TRANSMITTER (27
MC) 5 watt chassis, complete with crys-
tal $14.99 each; two for $15.00.

CITIZENS BAND RECEIVER chassis
tunable through all 22 channels. Com-
plete with audio amplifier. $9.99 ea,.
two for $10.00.

AMATEUR BAND TRANSCEIVER (144-
148 MC) chassis with dual VHF triocdes
for walkje-talkie radiophone. $9.99 ea.
two for $10.00.

MICROPHONE High output 200 chm
carb?n with terminal lugs. $1.49 ea. two
for $1.50.

COILED CORD 4 conductor 117 tele-
phone cord. Extends to over 4 ft. 99 ea,
two for $1.00.

KIT OF PARTS for AM-FM VHF radio
receiver. Tunable from 80-200 mc. which
includes U, S, satellite frequencies.
$6.99 ea. two for $7.00.

TRANSISTOR AUDIO AMPLIFIER gives
50X voltage gain on low level signals,
ap:gates on Iy volts. $3.99 each, 2 for

CONVERTER (Crystal controlled) for 27
MC Citizens Band. Adapts any standard
broadcast radio to 27 MC band. Tunes
all 22 channels. Complete with tubes
and crystal. $14.99 each, 2 for $15.00.

LIMITED QUANTITY—
NO LITERATURE OR CATALOG

Remit in full. Include sufficlent postoge.

No C.0.D.'s.

VANGUARD ELECTRONIC LABS

BOX 12-EW12 HOLLIS 23, N. Y.

-ABTEN

WHO NEEDS

MILESOF WIRE ?

GET
HOME ELECTRICITY

ANYWHERE
WITH A

CONVERTER

Change 6 or 12 volt D.C. to
110 volt, 60 cycle A.C.

No Installation—Just plug into ¢
cigarette lighter of car, truck,
or boat, and it's ready to go!

Operate lights, elec-
tric shavers, dictation
machines, record
players, small electric
tools, portable TV, and
testing equipment.

Models from 15 to 200
watts, with prices as
low as §$12.95.

“Chief”: 75-125 walts,
for 6 or 12 volt batteries .. ©4.95 usr

riic Porde Dender or fphber

COMPANY

{

BOMIC EQUIFEENT $IKCE 1927

ELECTRONICS WORLD
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SOUND
ON TAPE

By BERT WHYTE

S YOU know, I promised last month

to bring you a report on the latest
tape developments from the New York
Hi-Fi Show. Unfortunately, I had to
leave sooner than I had anticipated on
a special recording job in Rome, so
the report will have to be delayed. A
note in passing on this Rome job in
which you may be interested—it in-
volves the use of six channels on 3dmm.
magnetic film, Not yet used for straight
symphonic recording purposes. it is
casily applicable and may be a fore-
taste of what we can expect in the near
future. No, you won't need six separate
amplifier-speaker channels! Modern
“ghosting” techniques will reduce it to
2-channel stereo (or 4-track as the case
may be) although ultimately the ideal
medium would be true 3-channel
stereo. The six channels afford great
flexibility in the control of lateral and
depth perspectives and in control of
“sound motion” in any recording which
is not static, as in opcras.

Well, the 4-channel, reel-to-reel
stereo seems to be moving along to
everyone's satisfaction and I have re-
ccived several more tapes for review,
However, it would appear that some
companies are still having problems
with their initial production, as selec-
tions which have been announced for
some time have not yet reached either
reviewers’ or dealers’ hands. Thus, this
is in line with the caution I have urged
before passing judgment too readily
on this new medium. This is a new deal
and everybody has a lot to learn before
we can begin to enjoy the consistency
of quality that was reached with 2-
channel stereo. Big strides have al-
ready been made and the quality of the
tapes reviewed this time reflects a good
over-all improvement over the first re-
leases. As far as the cartridges arc
concerned, there is a lot of momentum
here, too. Machines are beginning to
appear from first production and other
companies are announcing new models.
And, some of my worthy contemporar-
ies are reviewing cartridge stecreo-
albeit they are removing the tape from
the cartridge and rewinding it onto a

reel, since for the most part thcy do |

not have cartridge playback machines.
With all due respect, this I will not do

until I have a good, reasonable-
quality cartridge playback unit. As
far as I am concerned, the cartridge
concept must prove itself in its normal
operating mode under optimum condi-
tions before I can attempt any evalu-
ation. To me it is pointless to consider
the cartridge for any other purpose
than for which it was designed. And
$0, on to this month’s tapes.

December, 1959

WHERE

A FINE
TAPE

ferro-sheen tape

note to VIK I ” G owners

To insure optimum recording quality
with your machine, the recom-
mended tape is irish Long Play
#601. Send for technical bulletin.

ORR INDUSTRIES ING.

Easier-to-build
fTermmed
HI-FIDELITY [(ITS

£ = B Y LAYER BUILT
r LS I A COLOR GUIDE

f,.n

=Best buy in its field”
—LUIFE MAGAZINE

10 WATT AMPLIFIER--With built-in pre-
amp. 20 watts peak. All quality components.
Frequency response = 1DB. 20-20,000 CPS.
4 inputs. OQutputs 4, 8, 16 ohma. Treble, Bass
and exclusive Automatic Loudness Control.
Punched chassis, color coded, step-by-step in-
structions. Easily and st fully bled
by anyone with screwdriver, pliers and soldering
iron. Model LJ6K .. .$24.95

20 WATT STEREO
AMPLIFIER

with built-in pre-amp
and all controls.

Model 201.JK...$59.50
PRE-AMPLIFIER

Self powered. 10 con-
a trols. .207AK.,.$44.50

60 WATT BASIC
AMPLIFIER

Model 250K ., . $79.50

Many other kits available—
At dealers or sent prepaid with check or M.O,

et taasssbentisnscnsesesssss s FREE!
GROMMES Div. of Precision Electronics, Inc.
9101-Q King Ave., Franklin Park, lil.

Please rush details on Grommes Kit Line.
Name_____ -
Address
City.
Your Dealer's Name

_State.

Opelika, A I{_zbama

wWwWw americanradiohistorv com

Professional Tape Recorder

STEREO-

X

The lightest weight professional
stereo recorder made! Excels all other
tecorders in 4-track recording qualities!

FREQUENCY 1PS FLUTTER NOISE s
RESPONSE SPEED & WOW RATIO

=2 db 30-30000 CPS 15 .06% 57 db
=2 db 20-20000 CPS  7%2 .09% 54 db

+3 db 20-11000 CPS 33 .18% S1db
Write Depl. EW-12 for catalog—also
data on professk

| tope dup 2

Etandard and Sterea modeld

95

Less Case

IMTERMATIONAL RADID & ELECTROWICS CORP.
ELKHART, INDIANA
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These men are getting
practical training in...

ELECTRICITY

ELECTRONICS

y - M a
TELEVISION

RADIO ELECTRONICS

Train in NEW Shop-Labs of

COYNE

In Chicago=—Electrical and Hectrenic Center of the
Woritd, Prepare for a better job and a succeasful
future in 8 TOP OPPORTUNITY FIELD. Train on real
full size equipment at COYNE where thousands of
successful men have trained for 60 years—largest,
oldest, best equipped school of its kind. Professional
and experienced instructors show you how, then do
practical jobs yourself on more than a quarter of a
million dollars worth of equipment. No previous
experience or advanced education needed. Employ-
ment Service to Graduates.

Stort Now—Pay Later—Liberal Finance and Pay-
ment Plans. Pay most of tuition after graduation.
Part-time employment help for students. Choose
from nine yearly Starting Dates.
Mail Coupon or Write to Address Below for Free
Book—"Guide to Careers,”” Whether you prefer
ELECTRICITY, TELEVISION-RADIO 0T COMBINED ELEC-
TRONICS, which includes both fields, this book
describes all training offered

Information comes by mail. No obligetion and NO
SALESMAN WILL CALL.

B. W. Cooke, Jr., Pres. Founded 1899
COYNE ELECTRICAL SCHOOL
Chartered gs an Educational Institution Not For Prafit
1501 W, Congress Pkwy., Chicago 7, I11., Dept. 99.6C

MAIL COUPO
COYNE ELECTRICAL SCHOOL ===
New Coyne Building Dept. 99-6C b

1501 W, Congress Pkwy., Chicago 7, Ili.

Send BIG FREE book ond detoils of all the training
you offer. | am especially interested In,

O Eiectricity O Television O Beth Fields :
Name }
Address |
City . State =

(I understand no Salesman will call)

ey

GIGI
Original cast (sound track) MGM 4.
channel sterco ST3641. Price $7.95.

This tape is a case in point, One of
the most enjoyable movies 1 have ever
seen had an equally enjoyable and
charming musical score. *Gigi” is a
thoroughly engaging wench and who
can resist that gay old Boulevardier,
Chevalier? The tunes are catchy, the
lyrics clever and the whole a very casy-
to-listen-to amalgam.

The sound track did not quite have
the brilliance you would expect of a
direct studio recording, but was quite
acceptable. Transients were clean and
solid, dynamics respectably wide.

As to crosstalk, even through the big
system, unless a very loud and very
soft part were juxtaposed on the op-
posite tracks, it was quiet and what
amount was heard was appreciably
lower than on any of the earlier tapes.
Rightly recommended as a wonderful
item for parties and for entertaining
yourself.

TCHAIKOVSKY

NUTCRACKER SUITE
BERLIOZ

ROMAN CARNIVAL OVERTURE
WAGNER

OVERTURE TO MEISTERSINGER
Symphony of the Air (without cen-
ductor). Concertapes 4-channel stereo

4T-4002, Price $7.95.
This recording has certainly done

yeoman duty for Concertapes. It first
appeared some years back as a 2-track,
7% ips. stereo tape and was trans-
ferred to stereo disc relatively early in
the history of that medium. Now we
find it on 4-track stereo with, no doubt,
stereo tape cartridge in the offing!

The recording is a 2-channel original
and is historically interesting in that
it was made shortly after Toscanini
retired and the NBC Symphony was
written out of existence by RCA—or so
they thought—for this Symphony of
the Air is, of course, the NBC orches-
tra banded together and giving a con-
cert sans conductor as a mark of re-
spect for Toscanini.

This, then, is essentially Toscanini's
orchestra at the height of its power
and, as the Symphony of the Air, it sur-
vives today. I don’t think it unkind to
point out, however, that the present
orchestra is but a hollow shell, with
many of the key personnel dispersed
and absorbed by other symphonies
across the country. Thus, it does not
today have the luster of the virtuoso
group that it was under thc Maestro.
However, more power to them for
trying to keep the orchestra an active
operating entity—no one wants to see
such laudable efforts come to naught.

The performances are not without
flaw, of course, but in view of the lack
of conductor are remarkably well in-
tegrated and are quite a display of
orchestral discipline. And, by golly,
they even sound like a Toscanini per-
formance, especially the brilliance and
blazing inpetus given to the “Roman
Carnival Overture.” As previously
noted, this was a 2-channel stereo orig-
inal and as such does not have the de-

wwWw americanradiohistorv com

gree of separation and delineation of
instruments as in today’'s 3-channel
masters. While the balance was quite
good, the need for the central “ghost”
channel is obvious. Other than that,
this is a good clean sounding recording,
with sharp transients, wide dynamics,
and moderately spacious acoustics. In
the 4-channel format, there is almost
no audible evidence of cross-channel in-
terference and the tape hiss is about
on a par with the 2-channel tape. I did
hear some occasional print-through,
which is probably a consequence of the
fact that the tape is getting old and
even frequent transfers to low print-
through only partially allay this prob-
lem. In summation—this is not a tape
to be compared with the top efforts to-
day, but it is worth the money for the
reasons outlined above.

GERSHWIN

AN AMERICAN IN PARIS

RHAPSODY IN BLUE
Bert Shefter, pianist, Dan Lube, violinist.
Ray Heindorf and Orchestra. Warner
Bros. 4-channel stereo BST1243. Price
$7.95.

This is one of Warner Bros. first
efforts in the classical field and un-
fortunately leaves quite a bit to be
desired. The recording itself is reason-
ably good-—the balance between the
piano and orchestra in the “Rhapsody”
is excellently maintained with neither
one nor the other too prominent. The
sound is fairly wide in range and dy-
namics, recorded moderately close-up
but without the crispness of detail and
instrumental separation this usually
affords when properly applied. The
acoustic perspective was not overly
broad so this lack of over-all brilliance
is a little puzzling. Probably it is a
hall characteristic {sound stage?) and
this is a tough one to beat. Be that as
it may, the sound is good from the
stereo aspect and most will find it
quite listenable. Musically, Ray Hein-
dorf tries hard but the performances
are little more than routine and often
quite mannered in terms of tempi, and
especially in phrasing and dynamics.

All in all, a bit disappointing but,
if we give Warner Bros. a chance, they
certainly have the facilities to come up
with some first-rate classical material.
Let's see!

ONCE UPON A MATTRESS
Original ecast. Kapp 4-channel sterco
KT41012, Price $7.95.

This should sell because of the pro-
vocative title alone! Actually this play
is enjoying a reasonable box office and
it would seem from critics’ reports that
this is a musical better listened to on a
recording than seen and heard in the
theatre.

It is a mildly farcical and fairly en-
gaging show and the recording itself
is bright and clean with excellent tran-
sients and spacious acoustics which,
however, do not obscure articulation.
And, praise be, it is not static and there
is plenty of stage motion which the fine
stereo directionality shows nicely. Ad-
dicts of musicals will probably find this
most enjoyable. —30—

ELECTRONICS WORLD
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coming in Jant yary Electronics World:

mmute report on

Giant jet airships thunder across the skies of the world every minute—streaking through a criss-cross maze of
airways that allows no margin for error. January ELEcTRONICS WORLD takes you behind the scenes to see how
the Federal Aeronautic Association is using the latest in electronic equipment to tighten its air traffic control —
and make air travel as safe as your own armchair! '

In additior, you'll enjoy these features in January ELECTRONICS WORLD:

a0, Seams ve arees

ELEGTRONIGS WﬂRlﬂ ® STEREO ROOM ACOUSTICS (Part One of a Four Part Series): Learn how to
!‘“v‘!.'ff achieve the best possible stereo effect in your home! Part One covers the
general/principles of reverberation, room size, and room treatment.

® A ““RUSH SUPPRESSOR” FOR CITIZENS RADIO: Here's a simple modifica-
tion, using standdrd components, that will virtually eliminate noise in any
superregen Citizens Band receiver.

® WHAT DO YOU KNOW ABOUT CAPACITORS?: Questions and answers on
service replacement situations that call for a choice of capacitors. You'll get
many helpful tips!

All these features are coming your way in January ELEcTRONICS WORLD — typical of the coverage you'll enjoy
month after month in the world’s most authoritative electronics magazine, That’s why it’s such a good idea to
make sure that ELECTRONICS WORLD is delivered to your doorstep regularly —by becoming a subscriber. But
present subscription rates will be raised in January. Take advantage now of this last-chance opportunity to
subscribe at the current low rates!

CURRENT RATES:
one year, $4 two years, $7 three years, $10

ELECTRONICS WORLD, 434 South Wabash Avenue, Chicago 5, lllinois
December, 1959 139
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2 BC-659 PE-120
: $16.95 $7.95
- RE-NEW RE-NEW

BC 659 FM RECEIVER- TRANS-
TER—27 to 39.1 MC i 5
Watt,; Crystal Control on Two Pre-Set Chan- s l 6 95
nels: wlth Tubes and Speaker—Re-New. .
PE-120 POWER SUPPLY for BC-659 or ‘BC-620; with
Vibrator for 12 Volt onoraﬂon—m-Nu ......... $7.95
BA-41 BIAS BATTERY F/BC- 65 620
AN-29 Teleseoping ANTENNA F/B 3
FY.250 SHOCK MOUNT'G F /BC-659- PE 120—U: 495
SCHEMATICS F/BC.659-PE-120 w/voltage &
Resistance: 2.00

BC-603 BC-683
$14.95 $24.95
RE-NEW RE-NEW

BC-EO! FM RECEIVER—

20 to 27.9 MC....Re-New: $14.95
BC.688 FM RECEIVER —27 o

39.1 MC.U: $19.95—Re.N; $24.95
BG-604 FM TRNSMTH—I to

7.9 MC..U: $495—Re-N:$ 7.95
BC-684 FM TRANSMITTER—

27-39.0 MC........coiviiiiiiiiinn.. Used: $ 7.95
FT.237 MOUNTING for Rec.-Trans....Re-New:$ 7.95
FT.346 MOUNTING for Houivcr only. . Re-New: § 4.95
DM-34 DYN. 12V. {/BC-603-683—U: $2, 95—R-N: $ 4.95
DM-35 DYN. 12V, VIBG 604 684—U:86.95—R-N:§$ 9.95
FT-384 TEST ADAPTER For ac 608 - 683 - 925

Used for testing various Voltades and Alignment of
Reeeivers. Plugs into rear of set: has metering nrll:h
& mvilion 'or attaehing output meter & V.T.V.M.
comulnlo with 6 F1. Battery Leads and Clips. Prices:
USE 829 ........................ RE.NEW: $4.95

AC POWER SUPPLY

F/BC-603-683 — Qutput: 220
VDC 80MA & 24VAC 2Amps.
Tube Rectification: mounts on
rear Plug of BC-6038-683. Can
be adapted to other Reesivers.
KIT: $10.00—WIRED: $14.95

GROUND PLANE ANTENNA

CITIZEN—COMMERCIAL
Made from sturdy surpius insulated Base and Serew.in
type Efements. For use in the 25 to 50 MC Bands.
Specially eut to Your “P"ra ing frequenty. (Specily

e o T X
COLLINS ART-13 TRANS. — $43.50
2 10 18.1 MC—100 WATT—PHONE, CW, MCW

The most desired Set on the surplus market—Easily
converted to 10 Meters (See Surplus Conversion Manusl
No. 2—$2.50), Automatic Tuning for seiection of 1|
Channels in the Freq. Ranse. Tube Line-Up: | 7.
1/818,  2/1625. 1/12847. 2/6Ve. 2/81l. 2/125L7,
AZ. AC Power Supply requirements: 28 VDC/I0

A. 400 vDC/225 MA & I250 VDC/250 MA. Size:
2% % x 16 x H% W1t.: 70 lbs. Price. USED: $49. 50
38 Tubes...... 30.

Lei
I)V 12/ART. l! 24 V. Dyn. w/Fifter & Relays—U: 1235

ALL BAND RECEIVER

NAVY ARB/CRV_46151—190 to
8050 KC—Four Band. 6 Tube
Buperhet—Local & remote tuning
and band change; illuminated dial,
sharp & broad tuning; AVC. CW,
provisions for operation of DU. |
Loop. Complete with  Tubes
I/I'ZSDAi 1/12A6. 4/125F7. & 24
Voit Dynamoter. Size:
BX7X16”.... Used: $|8-95
ABOVE—Converted to 12 Volt.
with Dynamotor (No eleetrie
band change) ...........$2 24.9
Conversien for 115 V 60 cyele with
Spin Dial. Phone Jack. Cw.
Volume Control, On & Off Switeh (AN on front paneid
—KIT of Parts with (nstructions............ $10.00
Conversion—as Above—for 12 VeIt DC—KIT of
Parts. with Dynamotor ...._....._..........
Remate Control Box: $2.00—Remote Control Shaft: 1.50
Remote Contro) Head .................. 2
Tuning Knob for targe splined shaft.......
T-Shaft Adapter for remote and local tuning.. ... 1.50
PLUGS only—for Reeeiver or Control Box..Each: 1.00

RECEIVERS:

BC-733 Loea!uer Ree.— 108, Su(o 110.3 MC.Used:$ 4.95

R-23/8C-453 Rec.—190 to 550 KC........ Used: 14.95
R-4/ARR-2 Ree.—540.830 KC; 230.258 MC.R-N: 8.95
BC- 1208 Beacon Receiver—200 to 400 KC.R: 9,95
BC-652 Receiver—2 to 6 MC—Less Dyn. Und 19.95
BC-342 Reeeiver—I.5 to 18 MC For AC op. Used: 69.50
BC-312 Reeeiver—I1.5 to 18 MC Less Dyn.Used: 59.50
BC-344 Ree.—150 to 1500 KC—For AC op. Used: 19.50

TS-9 Handset sed: $2.95 _New:§$ 3.035

TELEPHONES, HEADSETS. MICS., Etc.:
SSEPL-6, U $2.95_N: 3.95

- ierophene. . .. .. Used: $3.95 -New: 6.95
EE-8 Fleld Tetephone.. Uud $I" 95 —Reeond.: 16.95
BD-7V Switchboard—6 LU $14.95—New: 21095
RM-29 Controi Unit. * 5,45 -WIHandnt £.95
RM-52 Control Unit (Patch Found JU: $1,95—N: 2,95

H-16/U Headset o m.o.... U. Sl.!l.’»—Nev: ‘*9'5
HS-33 Headset—300 ohm . ..... U: $4.95—New: 7.95
1:45 Tel. Key—with :ord and plug........ New: 1.50

SEND FOR FREE CATALOG!
Address Dept. RN

All Priess F.0.B.. Lima. Ohio.

Minimum Order $5.00. & 25% Deposit on ail C 0.D.'s

FAIR RADIO SALES

132 SOUTH MAIN 5T. ¢ LIMA OHIO
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1953 INDEX
VOLUMES 61-62

As a service to our readers we
are again presenting a complete
listing of all feature articles
which appeared in ELECTRON.
ICS WORLD during 1959. We
suggest you keep this for ref.

erence.
AMATEUR

ANTENNAS
"Inverted L” Ham Antenna (See,

WSLTD) .ot ieeeiieen, 64 Jan.
HAM GEAR
Cover SI0TY .o iit i iiniiianinnnnn 39 July
Low-Level Clamp Modulator (Gas-

kill, W2BCV). ... 60 May
90-Watt Ham Transmitter Kit (Lab

Tested) ..........ccoiiiiiin, 2 June
l-kw. Final Power Amplifier (Brier,

WIEGQ) ... i 62 June
Pepping Up 10-Meter Reception

(Marler, VE7DS) . .............. 148 Feb.
Simple "Tune-Operate’” Swilching

for the Ham Transmitter (Pyle,

W7CE) .. 114 Mar.
Single-Sideband Transmission (Part

1) (Andrews). .. ....vvirvnnn., 68 Sept.
Single-Sideband Transmission (Part

2) (Andrews). . cvvviiieniennnnn 76 Oct.
Three-Band Mobile Converter (Reif-

fin, WSCWP).................. 57 Mar.
Transistorized Double-Sideband

Suppressed-Carrier Transmitter

(Stoner, WETNS). .......vvvnnn. 48 Apr.
Transistor-Tube “Walkie-Talkie®’

(Stoner, W6TNS)...........vn.. 35 July
Versatile Ham Transmitter Kit (Lab

Tested) .. .. viiiieeiiinnnnnnn 62 Apr.
MISCELLANEQUS
Air Force Honors Hams.......... 82 July
Alphabetical Listing of Countries

with Prefixes. ................. 56 Nov.

Ham Disaster Communications in
Los Angeles County {(Sheperd).. 68 Aug.
Let's Legalize Ham Phone Patches

(Ehinger, KOIVY) . ... ......... 70 Dec.
Long Distance SSB Tropo-scatter

Link ... i 152 Jan.
Mac's Service Shop (Frye)........ 64 July

Madey Named 1958 “Ham of the
Year” .ottt ieee e 108 Apr.
Radio Amateur Great Circle Chart. 54-55 Nov
Radio Amateur Prefixes.......... 53 Nov.
Restoration of Old-Time Wireless
Gear (Pyle)...................
SSB Featured in New U. 8. Official

Jet e e 87 Aug.
AM-FM
RECEIVERS
Add AF.C. with a Silicon Diode
(Gibson) . ................c.... 70 July
All-Transistor Portable Car Radie:
1959 (Sahm).................. 62 Jan.

Don't Junk That Auto Radio (Dulin)150 Oct.
Dynamic Sideband Regulation

Used in New Tuner (Berkovitz)..
New FM-AM Tuner Standard (Von

132 Mar.

Recklinghausen) .............. 60 Oct.
Outboard Amplifier for Transistor

Portable (Lawson)............. 100 Mar.
SERVICING
Don’t Dodge the One-Tube FM Front

End (Philpott}. ... .... tetee-snss 52 Aug.

wwWwW americanradiohistorv com
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2 PIECE MODEL FMTR 30-50 MC ED. 7
FM MOBILE TRANS. & REC.—6 VOLTS

Unit complete with Peak Modulation conu'ol nead,

alf, et

mike. antennd. cables & cry'sul- your
fr Y. M lor 20F3

EMIRBION . ... ... ... . ... .., 3109 95

MODEL FMTR—13V. operation..... .... $149.95

MODEL 2210 (52-162 MC FM MOBILE
TRANSMITTER & RECEIVER—§ VOLTS

Trans. modified in accordance with latest FCC Reg.
for 20F3 emlulon Complele with antenna. cables.
control head. mike & crystals ground to your -pe—
cifie trequem:y Ready for immediate
lnuullatlnn speeully Priced. .. ....., sta () o
DEL 221012V, operation. .. . .. .. $162.50

MODEL 2365 FM MOBILE TRANS. & REC.

Al lbove covering 25-40 or 30:50 MC.
odified for 20F3 emlnlon 500 s‘ 1 9.50
MODEL 2365—12V. operation, ,....., ... $149.50

MOTOROLA TRANSCEIVER

Model FMTRU 80D (A) DSP13

Strip construction, w.
fiter. gt 3‘0 POwer output. Fermsakay

nd. Dyn;
Fr:gk “11501:1 tl 7::::0 i Eov:pleu w?l.h Jlblcgﬂ;:é)r;g'gio
Foagen operation. ) s s VT szz;.sq
g_ﬁ 3 SPECIAL!
UNIVERSAL 6/12 voOLT
VIBRATOR POWER suPPI.V []
WIRED, Mfg., b
e o EaE lllm 300 V. oo m.ll
= n Tdea “for ai lzpel of mopile
> ;gzl:;asl;z:’n!.as astis menurn
Brand New..,.... 'ss I
Intlude 259% deposit with order—baiance COD, SO¢ I
handling charge on all orders und.r $5.00. All
shipments FOB our warehouse. NY I
---------------I
PLATT ktecrronics corp.
20 MURRAY ST.. NEW YORK 7, N. Y. 1
Telephone: COrtlandt 7-2575 (]
L_ L N N N N N N N N NN BN W

PURCHASING
A HI-FI
SYSTEM?

Snd s | "
OUF | Eiecroverce™
List Of | i o stephens
Components
For A
Package
Quotation

University
WE WON'T BE

Acoustic Research
Janszen
Wharfedale
Korlson

Viking
Ceoncertons

Bell ¢ G.E.
Weathers
Harman—Kordon
Eico ¢ Pilot
Sherwood
Acrosound
Fisher

Dual Changer
Bogen ® Leak
Dynakit

UNDERSOLD! H. H. Scont
T
All merchandise Temograph
is hrand new, fac- Pentron
tory fresh & guar- Ampex ¢ DsWald
anteed. Revere
Challenger
FREE Hi-Fi Catalog Wollensak
Avaitabic on Request. G‘."""d
Miracord
Glaser-Steers
Rek-O-Kut
AIREX | £
Norelco
Fairchild
Pickering ® Gray
RAD'O Avdia Tape
Conrac TV

Full Line of

CORPORATICN Wellcor Cabinets
64-R Cortlandt S¢., N. Y. 7, CO 7-2137

ELECTRONICS WORLD
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Drift & A.F.C. in FM (Johnson)..... 110
Hirts on Two-way Radio Service
Darr) oot e i 68
Imnroving the A.C..D.C. Radic Re-
ceiver (Fry) ... .ovneina .. 130
Mac's Service Shop (Frye)........ 56
Mac's Service Shop (Frye)........ 52
Mac's Service Shop (Frye)........ 59
Mac's Service Shop (Frye)........ 74
Mobile Receivers: Alignment &
Service Darr) . .....vvevvnnnn. 116
Problems in AM Reception (John-
SON) tiiitiieer it 90
Save Time on Transistor Radios
(Caldwell) ...cveviveveiannn,. 112
Tips on FM Alignment (Doyle). . ... 66

Transistor Radio Circuits (Part 1)., 144
Transistor Radio Circuits (Part 2).. 94
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CITIZENS BAND
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Story) (Mitchell)................
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Cover StOrY. . cie e it ieeenann.. 32 June
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Eliminating Shock Hazards (Green-
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+NEwW Citizene Broadeastor

COMPLETE 11 METER
TRANSCEIVER

NO EXAMINATION
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mitting snd receiring.

N . COMPLETE WITH CRYSTALS
* EXCLUSIVE! COhi 1 iteh sllows i f th In 1
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#* 10 Tube Receiver fTranumitter ix crystal controlied for stable opera-

tion. With proper crystals. all channels are covered. Tested pairs
avatlable far any channel. $1300 pown $7T48 par me.
% 1‘ower input: — 5 wattae AM modulated. Compact: — only

3% i3xi0t", Light weight. 9 lbs. Meets 8ll FCC requirementa.
&« Madern “lisving room™ design. Carrying handle also actx as tilt
stand for fived nperativn or mounting brackrt {or permanent In-
<tallation. making thr Broadcaster estremely versatile.
- D D D S S N D D S S .- -----------1

PLEASE RUSH NEW BROCHURE ON THE GLOBE CITIZENS BROADCASTER TO

CITY & STATE:

O seno FREE CATALDG. TOO EW12

L---

SURRER NS 9 MAIL O I-FI g
THE DY-17 ROTOR DYNAMOTORS| | | voo cun so surchee sl sgur Hifs rom one

relisble source and be assured o'\}nrhct delivery.
Ll

- - Carston makea delivery from N tock on most
Lotest type for the 1-47/ART-13 HioFi, Recorders and Tape within 24 hours. SEND
New, Export packed US A LIST OF YOUR HI-FI REQUIREMENTS
FOR OUR WHOLESALE QUOTATION and our

55.00 eqa. FREE wholesale catalogue.

CARSTON STUDIOS

VETS. DIST. €O, 5P 8-89504 125-TD East 88 St. New York 28, N.Y.

3613 N. Western Pky., Lovisville, Ky. |

HER e ELEXTCONE

extends frequency response and adds

“hi-fi* quality 10 any speaker SPEAKER RESOMANCE UMPROVEMENT KIT
Flexicone permanently softens outer edges of any

:peaker cone. John Dodgson, Audio Consultant of ORDER NOW
N.R.l. News, reports: “'After a Flexicone treatment ONLY

a 12" <peaker which had been resonated at 90 cps
dropped to 41 cps. Listening tests clearly show
the improvement . . . medium and high frequencies S—

$-300

are cleaner and less harsh.' Thoroughly tested =
takes 15 minutes to apply—provides lasting im- n‘ ;
provement in your speaker! Fach kit treats one Complete Kit
15", two 12", four 8”, or six 6" speakers. =
© Softens ovter edge of speaker cone 8 Lowers RUSH ORDER COUPON
speaker cone resononce 10 to 40 cps @ Easy r———— |
1.2-3 application 8 One treatment losts o l PORTER & DIETSCH, Depi. W |
soeaker lifetime. I 2459 University Avenue, 31. Poul 14, Minn. l
s _:_'!'Pil:ln._l;'_:nmnuunﬂt'l CIFFER | Gentlemen: Enclosed is my theck for$3.00. |
{ N | To  acquaint You with Pleose send me postpoid the $6.25 value, one
f | FLEXICONE we'il give you | | $3.00 FLEXICONE KIT pius one $3.25 Tiny Tom |
| | j ;?sol{'jtelyszkﬂ; orrl‘g 33‘.25 | Speoker Housing (Al for $3.00). Stote choice |
ny Tom 5" x 77 high im- “Ti T 11
T pact Styrene Speaker | | B |
Housing with each Flexicone Kit at | Nome.....oooioiiiiieieinenniiionns e |
3.00. Available in 6 soft colors: Brown.
rey, Pink, Green, Blue or Yellow. | Address.....ciceeaiieiniiiiniineaen. I |
$6.25 VALUE for Only $3.00, postpaid. | | City.......vvvvnneonaneeeciiins cveen |
| PORTER & DIETSCH I Statensereesoeneneinneeeieeeene e 1
2459 University Avenue 51, Paul 14, Minn, e — =)
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Buy

OUR MERRY XMAS SPECIAL!
YECHNICIANS' GENERALS' NOVICES!

L3 ] 2
2 TRANSMITT!I - Ihbl. VHF
ECEIVER

1 the
on 12 r 24 VDC 115 V 80 ¢v
c.

[
Covers 10 56 ll —nll-urllly! Crystai _controli
Transmitter hn 2-832 8, elc.. lete In
J case, with ALL UBES [-:.slly converti- 512 50 J
: ble to 8 meters. Excellent condition J 3
DOPE FOQR CONVERSION TO & METER: $ 100
REGULATED Ae POWER SUPPLY for nbuvc E
] Good_ conditio 2,95
12 VDC DVNAMOTOI POWER SUPPLY for aton:

New ition
= 24 VDC ?}VN!MO":‘OI‘ POWER SUPPLY for
IC-IJOJ LOCAL ADAFTOR CONTROL BOX
e

—
S. OTHER ACCESSORIES FOR
OVE. WRITE IN FOR DATA H

BC~859 TMNSMITTER RECEIVER

3 or converied to citizens
hnnd s wlnn or converalon.) Used,

° l'xcellent. WIT SUPPLY. s

Fjonty ..., 0

B8C-620 I!ECEIVER TRANSMITTER

f: | Same as above exceg requency s 20-28 Me.
i} Brand new. WITH P WER SUPPLY s19 50
[ | Only v .
] RA-120 AC POWER SUPPLY
4 l-orelt.hernlmveunlu 11QV. in BOcyc New.$19.95
: | TELEPHO! HANDSET. Brand new. Special 3.9%

‘n:l.:sconlun ANTENNA New

his is a lulu 2,95

Here's A cnmbmatlnn That Can’'t Be Beat!
o FM RECEIVER FRC-6

30 40 Me. 110 V., 80 cye. lc:‘" Mfg. by Motorola far

S.Army! Commercial rack-panesl style, szs 95
Dull conversion. cryvstal controlled. Excel. .
M TRINSMITTER FRC-6

f*. Companlon to above. 50 W. output 110V szg 95
i Inpul 60 eyc Pllr of 807's in final, Exc

8 FT NEL: For above With speaker and

P - nd 0-150 VAC
al i e B = i BEGH 06

SCR-625 METAL MINE DETECTDR
¥ locate that hidden pipe, search for treasure. use
| for parts or have a ball! With carrying szg 95 L
§y caxe. Excel 3

i3 M M M' LDDKIT 'I'IIESE 12 V. OYNAM-M. M| OTORS!
bax

mils output.

1 4 r‘y x ..... $8.93
WINCO: 5085 TCS. O\I(gul 440 Vv 3 200 E

L MA & 225 MA New " 4.5

: DM.83: Output 440 V. @ 400 New . ®.0%
EICOR: Ty]

100 TCS Qutput 400 V @ 180
oW

siput 170 V
ilut 250 ¥V

5O MAL New e 588

IMPORTERS & EXPORTERS
G ITEMS. GUARANTEED

REA FOR MEDIIT! DELIVERY! CONTACT

COLUMBIA TODAY! 5
EC C-348 ART-13

GRC.26 8C.312 ARC:27

&RC-27 BC-379 ARN- 6

GAc-32 RC-1 BC-6.

HLR.399 ARC.3 & ALL ACCESSORIES

- R-340/ARN-14C Recelver and ANY
5 WANTED! GRC or PRC rm.?“—rl’:%’ S8 pajd! ©

TUBES! TOPS IN TUBE BARGAINS' BRAND NEW!

832 TRANSMITTING TUBES. N o $3.95 |
HREE dor uo 00
4X1S0A $ 7.98 a-ash o 0L, $ 9.9
4-125 17.93 4-400A 29.95
304TL 2500 -250A 24.50

3 APR-1 TUNING UNITS_ EXCEL. COND.! 1
L Cln I»e used an converters with anv 30 Mc Hatelver

'N-1: 40-90 Mc. Only, $14.9!
TN-J 300-1.0 Mc

T-14/TRC TRANSMITTER
JusT IEDUCED! For sction ihls month!
70:100 Mc. 50 W, InpPut power on phone. Single
R chiannel, Bull:-ln llO V. 80 cpi
o zllnlel top ;z‘e E=|l} converted
omplete, air condition. excellent
B o <ien © §24,98

CITIZENS' BAND, ETC.

BC-603 RECEIVER
Coverl 20.28 Mc. FM. Terrlf for citizens’ hand
{0 push-buttons.” Buflt-in npeaker and squelch
cont. May be operated moblle on 12 with
dyvinamotor (see prices below) or 110 \'Ac with
vower pack. Converts in 1 minute to sg 9
AM. Info supplied. New condlition L)
12 V. DYNAMOTOR, for above

....... 3.95

115 VAC PACK s B ATl sll‘gs

24 v. DYNAMOTOR 295
Vv KIT

Highway Communications System. 90 July
Industrial Telemetry for Techni-

cians (Tepper). .....cooovnovn.. 46 Sept.
Rechargeable Flashlight Battery... 104 Sept.

Record Number of Sets in Use Dur-

3 o Lo T Y- 136 Mar.

Resuscitation for Electric Shock... 68 Dec.
World’s Fastest Message Printer... 86 Jan.

MISSILES & OUTER SPACE
“Atlas” Satellite Uses Special Ra-

dic System...ceeeveieierenniens. 138 Mar.
Cover StOTY. cvvererronarnnnsness 41 Mar,
Electronic  Countermeasures—The

The Art of Jamming (Blatiner}... 47 Dec.
Electronics in Quter Space (Part 1)

(McQuay) v.vvevivinnrennnnes 35 Aug.

Electronics in Quter Space (Part 2)

(McQuay) cvveerrrenrvnnnannns 72 Sept.

Electrenics in Quter Space {Part 3)
(McQuay) ..viveiiniinannns 62 Oct,

IGY—an eighteen-month report... 42 Mar.

Largest Induction Heating Project.. 102 Nov.

Lower Cost Scatter Antenna...... 136 Feb.
' | Meteorological Satellites — Global
Weather Observers. ... ........ 8 Sepl.
8 | Missile Measurement Ship........ 138 May
New Frequency Scanning Radar.. 69 Jan.
OQur Largest Radar Telescope.. ... 96 Oct.
Radio Sextant Tracks Moon....... 104 May
Space Platforms for the Future.... 140 Nov.
Transportable 10-kw. Radio Com-
munications System....c.vc0eu.. 45 Aug.
| PUZZLES
Crossword Capers (Shippee)...... 125 June
Electronic Terminology (Gill)...... 131 Jan.
Electron Tube Crossword (Com-
SIOCK) L v et e 119 May

1 Technician’s Crossword (Crocker). . 161 Apt
| Test Equipment Teaser (Comstock). 137 Mar.

TUBES & TRANSISTORS
Facts About Rebuilt Picture Tubes
(Scott) i vve ittt iieennnn 64 Sept.

| Foreign Tube Substitution Data. ... 106 May

Foreign Tube Substitution Data.... 104 June
Industrial Tubes & Their Uses (Sas-

ISR 6 0060006 000606000000000005 37 Jan.
New Tube Tester DaiG. seeueveuass 130 Jan.
New Tube Tester Data........... 102 Feb.
New Tube Tester Data...eoveuvn. 116 Oct.

| New Tube Tester Data........... 94 Nov.
Novel Semiconductor Devices (Ren-

£ 0 50 Oct.
Synthetic Quartz Produced in Pilot

Plant .....coviieiiiinnnnnnn, 120 Mar.
Test New Tubes on Old Checkers

(Part 1) (Darr). o ovvivvvevnnnnns 64 Feb.
Test New Tubes on Old Checkers

(Part 2) (Darm). . vveeeveeneenanns 68 Mar.
This Month’s Cover........ovu..s 39 Jan.
Tiny Vacuum Tube Rivals Tran-

SISIOT L iuiiee v iaiinniinniaes 100 May
Transistor and Diode Substitutions

(Louis) vuvuirviviiiinnneennns 65 Nov.
Transistors Produced by Automcﬂic

51 U= 140 Mar.

Transistors—The Inside Story (Bohr) 66 Jan.

c:"s"L T how ARV o o g, i3 Tube Faults & Test Techniques
MATC"'NG TRANSMITTER FOR l'ov‘—le-ﬂo‘ (HUbelbank) ................. 56 Dec.
4 W o channel, L Puslibution EM eryaial con Tube Inventory for Service Shops—
Symplete with tuben, (Lens dvn.) 60‘35-'?5 1959 (Barlowe)....o.ovuveunn.., 57 Apr.
cond.  BOTH  for 13,00 Tuner for Transistor TV.......... 106 Dec.
s WRITE FOR FREE BARGAIN BULLETIN! "Tunnel Diodes” — Experimental
q.,.,,‘;"’".‘., e e e ,,’,3,"5._:’:_”',;;,.';' Semiconductors .........0uu... 41 Oct.
MINIMUM ORDER $3.00. WRITE TO DEP
ELECTRONIC S HIGH-FIDELITY AUDIO
2251 W. WASHINGTO D.
LOS ANG ELE’: 18, CNAEILF‘-, ﬁmleFlERs
- ] Carillon” Stereo Amplifier (Lab
Tested) ...........cccievnnn.. 52 June
Compact Two-Tube Sterec Ampli-
| fier (Augeri & Christiansen). , ... 44 Sept.
e Learn now 10 seng and Complete Stereo Amplifier System
receive TetsaRes in_ lnternational Morse {Lab Tested). .. ....vveeeruan... 66 Apr.
code with I
the :.:‘.’Nc Learn 4t homs aglekly ;Emug:: Di{Becl-Coupled Transistor Amplifier
S s | ST s e dRiSent
Box 8326, Derver 26 Eotor 0.6 4" | Amplifier (Laurent) ........... 66 Dec.
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JAZZ!

a colorful 16-page history
for only 15¢

Here's an authoritative 16-page history of
jazz that appeared recently in HiFi REVIEW,
the world’s largest selling high fidelity mag-
azine. While they last, you can order this

fascinating reprint for just 15¢ a2 copy!

Written by John S. Wilson, noted jazz critic,
this exciting look at the world of jazz takes
you from Storyville in New Orleans to the
Royal Garden Cafe in Chicago, from New
York’s Roseland to the West Coast school
of cool music. You'll read how the sound
of jazz has evolved and of the influence of
a King Oliver or Bix Beiderbecke on today’'s

musicians.

Whether you're a be-

pon below!

_,c-rt’ﬁﬂ-“ ginner or a jazz buff
—or simply interested
in a phase of Ameri-
cana — you'll want a
copy of this 16-page
reprint on the jazz
panorama. And it’s
yours for just 15¢—
with the handy cou-
But the

supply is limited, so
I - rush your order today!

Ziff-Davis Publlshmg Company
Box 525

Church Street Station

New York 8, New York

Please send me. copylies) of the 16-page

reprint on the history of jazz. | enclose 15¢c
for each copy.

Ew-12

name =

city ——ZOne state

ELECTRONICS WORLD

A
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SUITS NEED PRESSING—
MERIT DEFLECTION YOKES
DO NOTI

Merit deflection yokes are cosine wound
TO FORM, not pressed. Pressing can
lead te distortion and poor focusing.

Pressing after winding frequently
causes breakdown.

MERIT COILS AND TRANSFORMERS
HAVE “BUILT-IN” ADVANTAGES.

Each Merit yoke is
100% LIVE TESTED

COMPARE IT WITH

MEBEERIL

MERIT COIL AND TRANSFORMER CORP.
MERIT PLAZA OO0, FLORIDA

add all UHF channels
to your tv set

BLONDER-TONGUE
MODEL 99R
UHF CONVERTER

Make your present TV set
a modern 82-channel receiver

M sharper, clearer pictures
M easy, one-knob tuning

B drift-free performance—no
fading M approved for color TV

B UL approved B tuned input
Outperformas all others in its class.

The nation’s biggest selling UHF

converter. Only

2295

For fringe areas—the powerful
Model BTU-2R, 39.95.
Sold by parts distributors. Ew-12 i
9 Alling St., Newark 2, N, A

Blonder-Tongue Ultraverter
BLONDER-TONGUE LABORATORIES, INC. §
December, 1959

Integrated Steree Amplifier {Lab

Tested) 70 Feb.
Low-Cost Sterec System (Meagher) 44 Jan.
Master Stereo Preamp (Lab Tested) 42 Feb.
New Idea in a Sterec Preamp (Lab

Tested) .. ....voriiieennnninnn 46 Mar.
120 Watts of Hi-Fi Power (Hafler}.. 118 Feb.
Power Output Ratings for Hi-Fi Am-

plifiers (Robinson) . ............ 44 Oct.
Rebuild the UPX-003 Preamp for

Stereo (Jones).......c.cuvinvenn. 67 Sept
Ultra-stable OTL HiFi Amplifier

(Futterman) ...vvveveiennnnnan,s 69 May
CIRCUITS
Delayed Audio A. V. C. Output

Limiter (Ives) ................. 82 Dec
Heater-Cathode Leakage Problem

(Horowitz) .. cvuviiniinnninnnn, 116 Jan
Hi-Fi Crossover Network Design

Chars . vovieinnnrreinnrenenns 51-52 May
Hi-Fi Crossover Networks—Con-

structing the Network (Park 2)

(Cohen & Cohen).............. 49 May
Hi-Fi Crossover Networks—General

Principles (Part 1) (Cohen &

Cohen) . .vevreiiianiiai,, 44 Apr.
Hi-Fi with Triodes (Still).......... 60 July
Simplexing for Low-Level Cross-

over (Pryor)...o.iveiieniiinn., 41 Feb.
Single Push-Pull Stage for Both

Stereo Channels (Crowhurst).... 48 Jan.
Stereo Amplifier Controls — and

What They Do (Burstein)....... 55 Aug.
Symmetrical T and H Attenuators

(Special Chart). .....covun.nt, 53 May
RC Coupling Networks (Nomogram)

(Bowers) ........cecveeecrnnas 53 Sept.
Reactance Chart...ovvuues 1060006 54 May
MISCELLANEOUS
Decibel Table....vivetenannnns .. 956 Feb.
Decorating With Music.......... 41 Dec.

Harmonic Distortion—What It

and How It's Measured (Snitzer) 72 Nov.
Hi-Fi Fair in England (Mannheim). . 132 Feb.
Hi-Fi Institute (Guest Editorial) (Ben-

JAMIN) < it 47 Oct.
Industry Launches Stereo Tape

DrvVe ©vevieeriiieneasrennann 80 Aug.
Measuring Your Audio Power Oul-

put (Reed) .........o... .. ... 92 Nov.
QOutput Power from Class B Push-
Pull Stage (Nomogram) (Briglia, Mc-

Kibbin & Searing). .o.cevvien.n 56 Sept.

Reminiscing About Stereo (Jensen). 112 Feb.

Shopping for a Hi-Fi Amplifier

(Crowhurst) ., ....couoiiueiinnens 39 Aug.
Sound (Special Chart on Hi-Fi)....53-54 Feb.
Technique for Tuning Eleclromc

Organs (Meyer, Jr)............ 62 Dec.
“Top Choice’ Discs in Stereo...... 56 Oct.
PHONO
Audio Report (Lab Tested)........ 152 Oct.
Cutting a Stereo Disc (Cover Story} 55 Oct.
Hi-Fi Product Test Report (Lab

Tested) .. ..ociviueieeienennnns 61 Mar.
Hi-Fi Product Test Report (Lab

Tested) ..oovieiinionrennninns 47 Apr.
Hi-Fi Product Test Report (Lab

Tested) ..o.vveiniieernnnnnnns 59 May
London-Scott Stereo Cartridge and

Arm (Lab Tested). ...ovvveneenn 120 July
Mac's Service Shop (Frye)........ 80 Apr,
Mac's Service Shop (Frye)........ 68 May
New Audio Test Report (Lab

(Tested) ....vvvvinnnecnnnan eee104 Aug.
New Audio Test Report (Lab

Tested) ....voviveniicnncnenn, 155 Sept
1959 Stereophonic Cartridge Direc-

[ 1= o P 74 Qct
Product Test Report (Lab Tested).. 69 Feb
Stereo Disc Today (Frey).......... 54 Oct
Tone-Arm Tracking Error in Sterec

(Gicea) . vvvieeiiiei it 70 Oct
Transisicrized Phono Preamp for

Stereo (Gicca). cvvvvrivinninnn. 60 Aug

WwWWwW americanradiohistorv com

POWER SUPPLY—BRAND NEW

PP336/U—Input 110V. AC—Output 24 Valte filtered
DC. Rated .9 Amps Capable 115 Amps. Sel. Rectifier.
Size: 6L2"xT"x7". Adding a pot.
ideal transistor sUpPPIY. .............

NEW VACUUM CAPACITORS

EIMAC VC 12 MMF-32xV. . . ........ $6.98
EIMAC VC 25 MMF- 32KV ........... ea. 7.98
EIMAC VC SO MMF-32KV. .. ........ ea. 8.95%
JENNINGH JHC-153 MMF SOKY am, 39 .09

FREQUENCY METER
Vibrating REED type. Range 37 to 83 cycles.
6 reeds, 110 V. Bakelite
case =

BRAND NEW MOBILE DYNAMOTORS
MAOE BY EICOR—SMALL SIZE

Input 12 Veits, Output 400V,

Cont. Duty. 280 Mil. int. Duty

input 12V, Qutput 440V. 200Ma Cont,
Duiy, 300 Mil. Int, Duily

POWER TRANSFORMER

| Pri. 110V. 60 Cy. See, 300.0-300 V.
m

§$6. 95

125 Nu

12 volt €T @ 3 Amps: 12 Voits @ 3

S5V @ 2 Amps/Replacement Transf. for SZ 50
BC 342 Rec. {also for 24V, Use).

Pri. 113V, Secs. 320-0-320V. ‘ 150 sz 95

Ma 3V. @ 2 Amps 6.3V. @ 3 Amps. .
Write for quantity prices
FILAMENT TRANSFORMERS

Primary 110V. 60 cy. Sec.
@ 10 Amn ins, 10.000 V. Smlll nzo 33 95
- %3.85

2 tor $2.80. ..., . .iii.adoee.
anary no volts 60 cycle.

10 Amps, 10.000 V. Insulstion.
Su- -ble for pair of 888 tubes.

CHOKE—=FULLY CASED

S HENRY @& 200 Ma .. .. ........:c400 1.99
S HENRY @ 250 Ma. . ., .........000- 2.23
4 HENRY 400 Mil 3.9%
12 HENRY 500 Mi . B.9%
4 MENRY 900 M 12.89
8 MENRY @00 MIl . ......... .ccc--. %13

RAND NEW OIL CONDENSERS

BR

2 MFD 600 VDC .30 | 4 MFD 2000 VUG 3.50
3 MFD @00 VI .8 & MFD 2000 VDC 4.9

4 MFD 600 VIXC .7 8 MFD 2000 VDC
5 MFD 600 VDC .8 2 MFD 2500 VDC 2.50
6 MFD 600 VI .8 1 MFO ooy VDC 1.88
8 MFD 600 VDC .95 | 2 MFD 3000 VDC 3.50
10 MFD 800 VDC 1.19 | 4 MED 3000 VDC 6.9s

ot 2

12 MFD 0 VDG 1.80 [ 1 MED 4000 VDG 3.28
eI Ly 280 | 3 MED 3000 VDC B 93
he 2 .8 MFD 7500 VDG 2.95
1 MED 1000 VDC .80 | °§' ypp 7500 VDC 6.95
2 MFD 1000 YOG 8! 2 MED 1300 Pa7es
Rt L 2 MFO 10,000 ~ 29.93
&8 MFD 1000 VDC 1.9 1 MED 12.500 * 19.98
10 MED 1000 VDC 2.5 I 1Za00 323
12 MFD 100U YDC 2.9 : MED 12000 « 3450
18 MFD 1000 VDG 3.50 | oa"MrD 15 000 " 3.80
i MFD 1200 VDG .43 | “g 'mED 25,000 ¥ 34.98
1 MFD 1000 VDC .78 | '{ mgp 25,000  69.95
2 MFD 1300 VDC 1.10 | yompp 125VAC  2.50
4 MFD 1800 vDC 1.98 | 3 330 AC. .83
8 MFD 1500 YDC 2.95 |10 MFo 330 AC. 1.95
1 MFD 2000 VDC MFD 330 AC. 4.50
2 M0 2000 VDC 1’50 | 18 mFD 440 AC. 2.30

| SOLA CONSTANY VOLYAGE TRANS.
Input 95.125% V.AC 60 Cy. Output Sec ss 95
constant 6V. @ 4.16 Ames

SIGMA 5F RELAY

16,000 ohm in dual 8,000 ohm coils. SPDT
adjustable silver contacts and armaturs tension.

oS, op S0 Mieroammertt ¥ s $3.95
Wreite for quantity pﬂcu
RELAYS
') 2av. ac seor. REMAYS .. $1.65
| 24V, AC 4PDT . s‘-ss
Allisd Relay 110 V. AC. DPST ..... SI|35
Hermeticaily Sealed Relay Gml 110v AC
80 ¢y SPDT Contacts 8 Amps.......ea 31-50
6 VoIt DC DPOT H.Beceveoeoncsss e 99c
12 Voit OPDT DC Relsy TS $1.35
| } sicMa tyoe 22RiC 8,000 ohims. $2.49
SPDT., small sesled reldy. . ... .o00uns 1
s--led Relay. SPDT, 8,000 ohm sI 95
............................. .
I n E Relay control, containg 8000 ohm
relay, nn-lllvl(y 2 m-ln 10 for 59.2%. ea, s I II 0

LEACH ANT. RELAY 110V. AC

I beDT Ceramic Ins. . . .. .. ......,.,. ea. 33-45

DUAL GANGED SUPERIOR POWERSTAT
Brand New—0-110 V. AC &0 Cy En:h sss 50
| unit 18 Amps (36 Amps total).

PANEL M!TERS

I G.E.. WESTINGHOUSE W.E. .3 SIMPSDEN otc.
METERS
o I'/:" ME'ERS 100:0-100 Micro Amps
| ool iz 111358 308
2" METERS
0-30 Micro (0-5
scale) ........4. o
l 0300 Mil pC,.,.2.95
©0-10 Amps DC ,..2.95
1 0-20 volts DC .95 DC.
| 18-28 Volts DC 1.99 | Running  Time M.Ier.
V. AC.....3. 49 0 9'999 9 hre. 110v
| 0-3 Amps RF,,..2.95 0 C¥e.ennss 9.5
0.4 Amps RF .. ... 2.93

| MISCELLANEOUS SPECIALS
38 OHM 5D Watt Giobar Non.Ind.Res. P98

3-12 MMF Erie Ceramic Trimmers. ., ., ., ... 1¢
| Murdock Headphones—BRAND NEW 10,000 Gh"‘
| imped. with std. phone plug... .. .... ea. $2.9
l-pl.enmcnt 8’ phone eon! for Standard

et IR R R T R ) 3s¢
| CUTL!R HAMMER TOGGLI SWITCH 290
SPDT I'ST‘?D\ 4 for $1.00. . ...... ...
WiIL STORAGE c!LL—zv 28 lmn hrs.
I:Ielr Plnlh: case. 50

Shippec dry
Write for quantituv orices on all mccldl items

All merchandise sold an a 10 day money back guarantee basis

Min. Ordar $3.00—28% with Order—P.0.8, New York

i PEAK

|ELECTRONICS COMPANY
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SERVICING STATEMENT REQUIRED BY THE ACT OF AUGUST

| o ) 24, 1912, AN AMENDED BY THE ACTS OF MAKCH 3.
INVENTORY REDUCTION Handling Hi-Fi Service Calls (Gor- 1933, AND JULY 2, 1948 (Title 39. United States Code.
dvance A L E [ ] don) 68 Oct Section 233) SHOWING THE OWNERSHIP, MANAGE-
- - - -y | . S s en e ct. MENT, AND CIRCULATION OF ELECTRONICS WORLD
s i Simplified Speaker Testing (Her- published Monthly at Chicago. 1Hinois for Gctober 1, [958,
PRICES SLASHED TO CORE! 10CKO) .o .vensinseraneinennnns 41 Nov. .
{THIS MONTH ONLY!) Testing Electrostatic Loudspeakers mm}.a'f.'.’: cditor, ‘-':c’i 'hﬂ‘if-?ﬁs n‘:‘-n'-h:er:’“:wml"hbm;::'
: (JanSzen) «.vovversnnsnnnnnn, . ZM-Davis Publishing Company. 434 So, Wabash Ave..
I RELAYS! RELAYS! RELAYS! ] ) 62 Mar ghicu{gn a. ]Iél :\Ii(q{ur. Willlam Stocklln, One I'sek Ave..
New Yorl . N. Y.; Business manager. Leol 0*'Don-
| PRy ACereT o as “’rf'::: P, 120 STEREO nell, One Park Ave.. New York 16. N. Y. nard
110 V AC DPDT w/tsfmr for :
H ic:Leach. 2. R .
! 1250 Beorash: 233 l._ooo‘ AL ".‘I:“,' ',is? B‘qu"?mng Your Sterec System (Bur 2. The owner is: Ziff-Davis Publishing Company, 434
& vV DC SPOT. . 1.2% ma SF SPDT — ad). stein) .......... verereeearee.. 44 Dec. So. Wabash Ave.. Chicago 5. ill.: Estate of Willlam K.
Sigma 5,000 ohm Will operate on 500 . s . Yy ZIX. One Park A New York 16, N. Y.; A. M. ZH
| SPDT ... 2.08 Mma "~ "s3.60 Carillon” Stereo Amplifier (Lab One ark Avenue. Sew York 1§ Moy o Yol A- M-z
| LARGE STOCK AC, OC RELAYS Tested) ........eovvevveennee. 52 June : T
| *xkarkk Solenoids s xxxsxxtx Case for a Third Channel (Feld- curlis hokiors oo oF heldime L peesetr Cnere "ok
I 118V 60 Cyc. cont. duty, 18 Lb, pull...each $4.73 MAN) .o iieneenrrnnnneneerses 70 Mar. toial amount of bonds, mortgages, or other securitles are:
| " Paav & asov sonEna in sTockt 200 Compact Two-Tube Stereo Ampli- e
T i ugeri istiansen). . ... .
I POWER | AC INPUT fier ({\ g & Christian ) 44 Sept 4. Paragraphs 2 and 3 include, in cases where the
TRANSFORMER | TEST METER Compatible Stereo Broadcasts. .... 125 May stockholder ur securily holder appears upon the books of
| s17veri. oo ve.v. 278 ma, | Compatible Stereo for AM Stations 86 May the T T s o o M A
| Bilimometine ™ S a 5% | 008 o ka aF Complete Sterec Amplifier System trustee Is acting; also the statements in the twa para:
380 Mills SPECIAL .95 | 130 vAc__SS-‘s (Lab Tested) 66 Apr graphs show the afftant’s full knowiledge and beliel as 1o
' - 100000000000 0000006 pr. the etreutnstances and condltions under which stockhoiders
CHOKES TUBE CHECKER Experimenis in Stereo for P.A, Sys- and security holders who do not appear upon the books of
FULLY CASED the company as trustees, hold stock and securities in a
& hy. 100 Ma..$ .98 1-777 Fljler}r:fs :Th'lamton)- R L d -f- . 128 May cabacity other than that of a bona fide owner.
8 hy. 100 Mt.  1.24 ultiplex—its present and fu-
8 hy., 200 ma 1.49 118 VAC, mutual con-
10 hy, 180 Ma . 1.79 | guctance " ture (Part 1) (Hille, Jr.).. 57 Jan 5. The average number of copies of each issue of this
20 hy, 3 Ma 7.98 M 323 50 A ‘ ferrrre e ‘ publication sold or distributed, through the mails or other-
22 hy. 100 Ma | 2.1% exc. cond.. .. * FM Multiplex—its present and fu- wise, 10 paid subscribers during the 12 months preceding
%% %% Transformers *ukk ture (Part 2) (Hille, Jr)......... 58 Feb. | [fo i shewy shove wis: (Thiy information s required
Integrated Stereo Amplifier (Lab | oniy.) ’ ’
v ALL WITH 110 VOLT PRIMARY J. L. O'DONNELL, business manager.
€3 v.. . o ... .SEC, Tested) e .... 70 Feb
6IVSEC L Amp'$1.09 | id V'SEC. 2'Amp $1.18 Low-Cost SIS t (M h ) 44 ] :
SV SEc aAme 209 | 24 VSEC.1Amp 109 SURSER| EICHED BYAIEIA )l an. Sworn 1o and subscribed before me this 17th day of
110 Vo220 V 12 AMp. . ............ ...89.20 Making & Using a Stereo Test Rec- September, 1958,
'l‘lp V:220 V: 110 V-440 V at S Amps. .. ... 5.20 Ord (M. t ) 56 MQ
pflﬂ";’;éés\; e 3000\17.7‘ lV-l v, 1s'VA: 20 .';:gg inter). ......... R Y [SEAL] WILLIAM PROEHMER. Notary Publie,
solloczl:;;:n:u:ol(lge. 95-125 V in 6.3 @ aas Master Stereo Preamp (Lab Tested) 42 Feb. (My Commission expires March 30, 1960)

New Idea in a Stereo Preamp (Lab

Tested) ........cccenevuivuee.. 46 Mar. _
New Sterec System for AM Band.. 143 Jan.
New Third Channel Approach

"_ CO-AX RELAYSI| —l
12 or 24 V DC (Please specify). NEW.$8.40 ea.

RG Co-AX CABLEI

8 U, 32.0hm impd., 100 fi. length. ... 37,73 (K ) . llg Au
S8 A U (72.0nm) w ! d femal ramer) ............. EEEEEET g.
i I I GLOBE ELECTRONICS

15 co00c0000000000000000000 46 June A World of Values!
Rebuild the UPX-003 Preamp for

OIL CONDENSER BARGAINS

— e e — e — — — — — — — —— ———— —— —— — ———— ————— —

with Weston std. mounting plus & Hy. 20
s 732 db. meter. Ma. cnokes an.:i two mdo

oL $18,25 | o0 VU SR T g6

tion (Beever).................. 42 Apr.
Candelabra TV Tower (Johnsen). .. 112 Oct. | PREPARE FOR A GOOD JOB!
Cover Story.......vvvvevnnn..... 43 Apr. BROADCAST ENGINEER

Practical XKnow-How for Multi-Set
TV Installations (Beever)........ 51 Jan. ‘ RADIO SERVICING AUTOMATON

PYROMETER POTENTIOMETER
ade oy e o it te0 $48,50
g—m=—=M A R POWER SUPPLY

118 V, 60 Cyc. input 12-14 VOC, 2 ss 30
Amp output hitered and fully housed L)

TELEVISION SERVICING
BLACK & WHITE—COLOR

Quarter-Wave Matching Section
(Nomegraph) .......ce00vvees. 56 Mar.

|
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|
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|
: Center (Lab Tested). ........... 64 May
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|
|
|
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ToE svme s amaTmovee te || g oo Uonesh .. oo 67 Sento 1 UACTUAL PHOTOGRAPHS OF SOUARE WAVES ON
3wz seeVEE (5 | pmralssoveg yds | | Dlereo lllusion (Harris). ......... 37 Oct DUMONT #241 5-INCH TEST OSCILLOSCOPE
10 Mid 800 vOC .98 3 MId 2000 VDC 2 45 Stereo Master—a Hi-Fi Control
i ST il 2 mMrd 2500 vDC  2.15
. 1 M'd 3000 VDPC 1.50
40 Mfd 800 VDC 3.5% 2 Mtd 4000 VDG 5.30
2? ::g 1353 3:2 z;; 2 M'w 8000 VvOC 1"15
2 Mfd 1000 VDG .85 | 2 Mfd 10000 VDC 16.95 | SPEAKERS—HOUSINGS
B Mid 1000 VDE 142 | & mrd 12500 VOC 27.00 Bass-Reflex Design Charts—Includ-
L-O-0O-K! PANEL METERS ing Ducted Port Types..........54-55 Sept. AT SOTErETES
17 METERS 0.5 Mills. . 2.25 Ducted-Port Bass-Reflex Enclosure
0300 “Witro-amps 298 | 9200 Milts. - . 338 for 12” Speaker (Lab Tested).... 37 June
I OMETERS L 2s | oMmMie 0-150). 295 Loudspeakers for Stereo (Part 1)
|
i || preererers (Crowhurst) ,................. 51 Apr.
I 235 | o300, Ame BC. | s | Loudspeakers for Sterec (Part 2)
| 2290Y AC . np 83 | ~10.000 +éDs | sias (Crowhurst) .. ..........00vue.. 42 May
| 8:255: J:f-»'g;""‘ 5252 oL s R Reflex Enclosures—How They Work e
| 9360 v 8¢ " 293 'é;‘:,‘;'“w’,',',‘;;”" e.50 (Atfq§purqer)- teavesssiasasen.. 34 June Ampl. input imped. Gain Defl. Seny. Mesponse +3 db
| 0-100 " Mitro-amms 5.95 Y SRl Subdivided Hi-Fi Speaker Enclosure ¥ 2 M, 40 mmf. 250 .07vrms/ in. 202,000,000 <.
| §:309 Micro-amps 488 | Fram ired meter | (Rehberger)........c..vcvveve.. 57 Nov. | I ey enedealon) mveme7in 30.3:533:888 54
ol A 43 TS £+ Fanel terminats oive chorce of PP or unbalances Diect
connections, sensitivity vrms for r -
I Yk TAPE RECORDING 30.001: cy uwlo‘uu\t razkfl. 'I'e'n-v:f!:gle Co'”'): l‘lcsv
SELENIUM RECTIFIERS ** All-Transistor Stereo Tape System peak peak, 60 oy
' —FULL WAVE BRIDGE— (]' ) 65 Iul st.ClﬂCI'lOﬂl‘ IDDV.G 0o TP?TIT‘OLL T“d- so'{oncv‘.p‘(')‘r::
130 /110 Vac inpot SJED 1A ONeS! . .ie.vieensononronnnrnns Y 3g.-wave picture _.zw’or holob-r:c:lr"llvor:h.ll
I 186 mille sl; B "] € input Slow-Speed T R di (H ~ CLAIMS or specs. =241 13 the (al an's 3
Uy amp . ... e ape ecording O | sturdy, always dependable. 65 Ibs net of Dumont qual
| 368 mitla - 230 | Zamp QaN) tiiiiiiiiiiiiiiiee ... 56 June irhie ana inaite Sharp ppescamts you Can e prowd
| :g/g‘s‘:-»: ’égs 7 8me | Tape Recorder Conversion Chart., 42 Oct. e S S W S T o TR
| SPERTI-VACUUM SWITCHI . s1.95 | | oo Jesding Indusiry (Gues! - el Ryl $79.50
[ e e awes ST 2o oel) Brown). 9% |GLOBE ELECTRONICS
IT 2 WiRE vELEPRONE £ Ll BRI (hisbooc =5 3103 piCe BLVO. SANTA MONICA, CALIF.
one: xbroo! o
I COILED CORDS . ... ... 16¢ ool ! h et M e
7 for $5.00
[l STEPPING RELAYS 16 deck, 22 pos. 19.50 [ TELEVISION l
| WESTERN ANTENNAS — ——
POWER SUPPLY KIT! | | 4. i
| ELECTRIC } : Airborne Relay for Intercontinental |
| INaYER | Srimaryr1sv, 60 o ses, 400 TV (Martin) ..........eonn. .. 46 Jan.
| Aros S Ver'h ame 1 | Antenna Installations: Fact & Fic-
|
|
|
|
|
i
1

T Y T Ty T v T —————— Right Way to Stack Antennas APPROVED FOR VETERANS AND SURVIVORS
10 DAY GUAR. PRICE OF MOSE. ONLY (Buchsbaum) ................. 60 Jan. OF VETERANS
TV-FM Signal Distribution for Home 'sUE'hg’ ';g{g:é?ﬁgﬂ%ﬂ?
Advanca Eectronics v EnoR, Beever). oo 62 Fb, BALTIMORE TECHNICAL INSTITUTE
& Wesl Bre ¢ Haw Tak 7 BT, & Bt 3057 A pec nierier | | 1425 EUTAW PLACE. RALTIMORE 17. MD.
#st Breadway « Maew Yok T, 0. Y. = Rictor 20270 ence Chart....ovveeesvansnens. 53-54 Mar |
146 ELECSTRONICS WORLD
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COLOR
Color TV Service: Fact and Fiction

Mohan) . ......ciiviiiinene 44 Feb.
New Color TV Design Makes Iis

Debut ...... oo iiiiiiiiian 106 July
New TV Projector Makes Giant

Color Picture. . ......cvvvenan.. 65 Mar.
MISCELLANEOUS
Innovation in Plated Circuitry..... 100 Oct.
New Picture Tube has Built-cn

Safety Glass.......cveiiinennn 117 Apr.
New TV Designs for 1959 (Buchs-

baum) .......iiiiiiniiaianes 54 Apr.
Pay-TV Today (Bernsohn)......... 144 Sept

RCA Puts Rebuilt Picture Tubes on
the Market........coovoeiinnn..n 105
Replacement Parts—Standard or
Special? (Buchsbaum).......... 72
Super-Sensitive TV Camera Tube.. 94
Transatlantic TV via Phone Cable. 99
Transistorized Midget TV......... 105
TV Service—and the Ladies (Rosen) 44
TV Service is NO Gravy Train
(Silver) .o vvniiin i 57
You Can Buy This Transistorized
.......................... 56

SERVICE ASSOCIATIONS

Service Association of the Month:
Assn. Radio & TV Servicemen of
1. 100, Jan.; Indiana Electronic
Service Assn. 156, Feb.; TEA of
San Antonio, Tex. 90, Mar;
ESFETA 102, May: BEST of Ariz.
102, June.

SERVICE NOTES
Another Day in the Shop (Eldridge) 132
Are You "Alignment Happy?”

(Bramham)
Aspects of Hum (Gary)........... 94
Cover SIoTY. tevuviinniiaeinnnnns 51
Defects in the Horizontal Oscillator

(Buchsbaum)........ccvvvunnts 40
Delects in the Sync Section (Buchs-

baum) .
Fix Those Printed-Board Defects

(Lawrence) 4 Dec.
“I'm Sure It's Just a Tube” (Hust).. 68 Feb.
Novel TV Circuit Improvements

(Martin)
Printed Boards: Roadblocks or

Road Maps? .......ovuvivinnns 50
Problems in Horizontal Blanking

(Dines)
Problems in TVI Lecalization. ..... 55
Problems with Spurious Oscillation

(Heller)
Quadrature FM Detectors: Function

and Failure (Bramham)......... 118
Service Notes 144, Jan.; 154, Feb.:

129, Mar.: 140, Apr.; 142, May;

98, July: 88, Aug.; 132, Oect.; 96,

Nov.; 96. Dec. 124
Servicing with Your Eyes (Bram-

ham)
Tame TV “Dogs” with Technique

(Smith) 8 July
Test Bench Puzzler: No. 4 (Lemons)102 Jan.
Test Bench Puzzler: No. 5 (Eldridge) 164 Mar.
Test Bench Puzzler: No. 6 (Margolis) 154 Apr.
Those Marginal TV Detects (Buchs-

baum)
Troubleshooters’ Guide to CRT De-

fects (Special Chart) (Heller)....53-54 July
TV Schematics for 1959 (Motorola

TS8-552, General Electric U3, RCA

KCS124C, D, E, F, H. ], K. & L

Chassis) voivviiiiin s, 74-79 Apr.

TEST EQUIPMENT
AMATEUR

Transistorized Frequency Meter
(Fox, WIKPN).................

AUDIO
Level Indicator for Hi-Fi (Lab

December, 1959

Mar.
Aug.
Sept.
Jan.
June
Feb.

July

May
7 Nov.
Sept.
Nov.

Apr.
Apr.

June
Nov.

0 Jan.
Mar.

Sept.

Dec.

Sept.

June

'the most important Hi-Fi dollar

I

!

you'll spend g
‘this year AR
‘will be
-« for the

new

HI-Fl
DIRECTORY

& BUYERS' GUIDE

Now on sale or order by coupon today. Only *1

The hi-fi enthusiast who makes the smartest investment knows long beforehand
exactly what equipment, prices, and specifications await him. You too can get the
complete story—before you ever actually step into a store by buying the big 1960
edition of the Hi-F1 DiIrRecToRY & BuvErs’ GUIDE. It's jammed from cover to cover with
listings covering virtually every piece of hi-fi equipment manufactured.

Complete with all prices and specifications, it includes illustrations of hundreds of
products. The world’'s most comprehensive hi-fi reference gives you entire sec:
tions on:

TUNERS « RECORD PLAYERS -+ TAPE RECORDERS
CARTRIDGES + TONE ARMS < TURNTABLES
AMPLIFIERS « PREAMPS < LOUDSPEAKER SYSTEMS

RECORD CHANGERS < ENCLOSURES AND CABINETS

PLUS: Helpful articles and features on what to look for, how to buy, advantages and
disadvantages of different models, how to judge quality and recognize a bargain.

BUY YOUR COPY OF THE 1960 Hi-Fi DirecTory & Buvers’ Guipe AT YOUR
NEWSSTAND OR RADIO PARTS STORE, OR ORDER BY MAIL TODAY USING
THE HANDY COUPON BELOW. ONLY $1

Ziff-Davis Publishing Company
Department Ew-129

434 S, Wabash Avenue
Chicago 5, IHinois

Please send me a copy of the 1960 Hi-FI Directory & Buvers' Guipe. | enclose $1.00,
the cost of the pIrecToRry, plus 10¢ to cover mailing and handling Charges. (Canada and
Foreign, $1.25 plus 10¢ postage.)

NAME

ADDRESS

ZONE STATE
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Quality Equipment
All priced to Sell
All Excellent Values!

® New Silicon Rectifiers. (nput 130 Volts @ 500
Ma. 75¢ each (10 for $7.00)

Audio Devices type 20ES Silicon Rectifier. 750

Ma. (130 V. RMS) 90¢ .

Sonotone Rechargeable Battery Cartridge Model

FC-2. $7.95

Sola Constant-Voltage Plate & Filament Trans.

former. Sola Cat. #7105. $5.95

Crystal Mike—Also uselul as crystal earpiece.

Super-compact . Only ea.

ch 5” Scopes WO0-58A sas oo or WO-60C $85.00
7 Conductor Intercom Cable (color coded)—8¢

per Ft.
W2EWL SSB Transformers (3 for $2.50). New
Model 804 Lab Sig. Gen. (8 to 330 Mcs.) $100.00

. :g;oomdel WR-41B UHF Sweep Gen.—Only
o Precision Model EB500A. 5" Wide-Band Scope
{New) $125.00

:;%clsion Model 98 VTVM New. Large 7” Scale.

Weston VIVM Model 375/U $90.00

Hickok Model 695 TV/FM Alignment Sig. Gen.
New $150.00

Measurements Model 84 Sig. Gen. (300-1000
Mcs) $295

Daven Moﬂel 80 (154918/URR) Sig. Gen. (2 to
400 Mcs) New $395.

Hewlett-Packard Model 430A Vacuum Tube Voit.
meter $80.00

Hewlett-Packard Mode! 320A Distortion Analyzer

$85.00
Lavoie Model 150S Freq. Meter (90 to 215 Mcs)

$50.00

W.E. TS-34A/P 'X" Band Sig. Gen. Pwr. Meter
$45.00

CBS Sig. Bar Gen. (60 CPS to 15,750 CPS) Model
A. $50.00

;;45-2010 Navy Freq. Meter (125 to 20.000 KCS)
BC-221 Army Freq. Meter (125 to 20,000 KCS)
$85.00

LM Power Supply 115 VAC 60 CPS $30.00
T5-175/U (85 to 1000 MCS) Freq. Meter $175.00
Sgslﬁ;oss Model §21-A Per-Cent Limiting Bridge

$
RCA WR-94B 12 Channel TV Sweep Osc. $45.00
Sgerry Microline Klystron Sig. Source-Model 444

$251
g'E 3000 VOC Deluxe Bench Lab Power Supply
50

TN-1G Tumng I.lml for APR-4 Receivers, etc. (38
to 95 MCS) $15.

. 'alslg Same as above except 74 to 320 MCS
APR-SA UHF Receiver 1000 to 6100 MCS. Oper-
ates from 115 VAC 60 CPS Lab-tested O.K.
Spechal . . . $45.

Century Antenna l.me Tester—for Ham & TV
Use. Brand new. Jobber boxed (Reg. $19.95).

7.95
gendix L M-10 (125 to 20,000 KCS) Freq. Meter

G.R. and H.P. Mndel 758-A (55 to 400 MCS)

Wavemeter, $9.95

RCA Type 69C Distortion and Noise Meter $75.00

Electro RHG 110BT Inverter (New). In: 110

V. DC. Qut: 110 V. AC. @ 500 watts int. (350

W. Cont.) $35.00

tTiE .C. Camera Chain, $300 as per visual inspec-
on

e F.T.R. Model 23D1 Monoscope Camera. $250 as
per visual inspection

Raytheon Power Supply. Input: 6 VDC—Output:

117 VAC @ 60 CPS (50 watts conservative) New.

?ennlngs “U'" Variable Vacuum capuitnr 50 to
250 MMF 15 KV new. $69.0

Medlum Diheptal C.R. Socket 2%" Diam. $1.00
In Stock: NC-60, G-50, HQ-100, HQ-160, HQ-
145 C, Orake 1-A 58 Rcvr 32 V2 B& W 51005

Write

£imac Superpower Klystrons type 3K20000LK,
4K50, 000LQ, 4KM . In stock. Write
HS-30 Headsets wlth headband and Impedance
n;a:’%hing Xfmr. Works on hi/lo impedance.

$
Dehumidifier. Keep Gear nry—Works on 115 Vv,
AC. New. 75¢ ea. (3 for $2.00)

RG-59/U Coax—New—$4.00 'c Ft.

T5-78/U Tune-Up “‘Dummy’ Load Excellent for
Citizen Band or VHF $1.00

Write for latest tube list. Llorgest diversified
stock of name brands. 1st Quality TV, Radio,
Hi-Fi-Xmtg, industrial tubes and semiconductors
in USA, HQTRS. for tubes/tube cartons ot sensi-
ble prices. Warehouse Factory Distributors for
CBS, Westinghouse tubes ond semiconductors.
Prices FOB, NYC. All ‘mdse. guaranteed {cost of

mdse. only). $5.00 minimum order. Mdse. sub-

ject to prior sale.

B ARR ELECTRONICS |
CORP.

512 Broadway, Dept. EW.12, New York 12, N.Y.
Telephone: WAlker 5-7000

Tested) .........ccoiviiiinnn.. 124 Jan.
Stereo Sound Balance (Reed)...... 42 July
AM-FM
Compact, Low-Ripple Radio Battery

Eliminator (Loebenstein)........ 4] Jan
Dynamic Transistor Checker. ... .. 102 Oect.
Expanded-Range A.C. Voltmeter

(Lederer) ......vvvenirnnnnnnn. 69 July
Generating Test Signals with Crys-

tals {(Herriman). ............... 66 May
Meter Zero Suppression with Zener

Dicdes (Snedeker)............. 71 Sept
New Jobs for Tube Pins (Russell)... 53 Oct.
Preamp for Your Meter (Jasper)...132 Sept.
Protection for Your Meter Move-

ment (Pruitt). .................. 116 Aug
MISCELLANEOUS
Build an Accurate Pulse Timer

(510N8) .. viviiiinineinaneeens 96 July

| Check Inductors with a Test Prcbe

{Winklepleck) ................ 66 Aug.
Evalualing an Oscilloscope (Ander- 33 June

F-T 3 4}

Mac's Service Shop (Frye)........ 52 Mar.
Mac’'s Service Shop (Frye)........ 66 Oct.
Special Test Instruments........., 64 Apr.
"Strobolyzer”—A High-Iniensity

Stroboscopic Analyzer (Fender).. 57 Dec.
Test Equipment for the Basic Shop

(135 972 I 70 Apr.
Test Equipment for the Complete

Shop (Gary)eeveververeriennens 37 Apr.
Transistorized Tachometer (Small &

Brady) ....... ...l 42 Jan,
Transistor-Regulated Power Supply

(Vogelgesang) .......oevuennn. 60 June
TELEVISION
Improving the Rainbow Generator

(Libes) ...vveniinniinnnnnnann 52 Sept
Transistor Tone Generator (Winkle-

pleck) oo 108 Feb
2-Transistor Scope Trace Switch

(Curchack) ....iivinniinennnn. 66 Feb.
"Voltage Minder” (Bryce)......... 160 Feb

MARS SCHEDULES
FOR DECEMBER

he First Army MARS SSB Techinical

Net, which operates on 4030 ke. upper
sideband, Wednesdays at 9 pan. (EST),
has announced the following speakers
for December.

Dee. 2—*“Technical Aspects of Satel-
lite Communications® by L. Smilen,
Brooklyn Polytechnical Institute.

Dec. 9—**The Trans-Atlantic Sub-
marine Telephonc Cable” by I West,
AT&T.

Dee. 16—**Determination of Per-
Cent Success Expectable in High Fre-
quency Radio Transmissions” by G.
Krause, U. S. Army Signal Radio Propa-
gation Agency, Fort Monmouth.

Dec. 23—*FM Forward Seatter Trop-
ospheric Communications Systems” by
J. Lesmez, Radio Engineering Labs.,
Ine.

Dec. 30—**Coaxial Cable’® By M,
Ferber, Times Wire & Cable Company.

PHOTO CREDITS
Pages Credit
38, 39, 40 (Figs. I, 8, 10, 11, 12)

The Thermatron Company

38 (Flg. 4)........ National Cylinder Gas Co.
38, 39 (Figs. 2, 9)...Erdco Englneering Corp.
39 (Flg. 6).......... Allis-Chalmers Mfg. Co.
4, 133............ Institute of High-Fldelity

Manufacturers
(I0)55650600000005 .. Technical Appllance Corp.
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PRE-PUBLICATION

SPECIAL OFFER!

YOU MAY HAVE EITHER OR BOTH
OF THESE BIG, HARD-COVER
ELECTRONICS GUIDEBOOKS ON A

7-DAY
FREE
EXAMINATION

COMPUTERS

AND

HOW THEY WORK
$4.95

Here is a fact-filled, exciting guidebook to
the wonder-world of electronic computers,
with more than 120 illustrations and easy
to-follow tabies in 10 big chapters. Step by
step, you'll see and understand the work-
ings of every type of computer ever used
This important new book illustrates the
basic principles of computers with crystal
clear clarity. it's must reading for career-
minded students and for electronics
professionals who want a more compfete
knowledge of computers

THE

ELECTRONIC
EXPERIMENTER'S
MANUAL $4.95

THE ELECTRONIC EXPERIMENTER'S MANUAL IS
a big, informative volume, containing hun
dreds of specially prepared diagrams and
construction drawings. There are 10 indi
vidual sections, each covering a specific
phase of electronic construction. One giant
chapter shows projects, test equipment
and special tools you can build. plus plans
for a complete workshop! With just a few
doliars worth of tools, and this book to
guide you, you'll have the know-how you
need to get started. or advance, in elec-
tronic experimentation

GET ONE OR BOTH
FOR 7-DAY FREE EXAMINATION!
MAIL THIS COUPON TODAY

ELECTRONICS BOOK SERVICE
A Division of the Ziff-Davis Publ. Co.
One Park Avenue ¢ New York 16, N. Y.
Gentlemen: Send me a copy of:
COMPUTERS AND HOW THEY WORK
THE ELECTRONIC EXPERIMENTER'S MANUAL

and bili me at only $4.95 a copy plus post-
age. | understand that | may return the
book(s) within 7 days and owe nothing,

$ enclosed. (SAVE MONEY! Enclose
payment now and we’ll pay the postage.)

Name - =

Address___

Zone. _ State_

{N.Y.C, orders add 3% soles tox.] EW129

Fom an o o o e D = A e = =y gy

ELECTRONICS WORLD
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RATE: 60c ner word.

RADIO ENGINEERING

ELECTRONICS! Associate degree—29 months. Tech-
nicians, field engineers, specialists in cOmmunica-
tions, missiles, computers, radar, automation. Start
February, September. Valparaiso Technical Institute.
Dept. N, Valparaiso, Indiana.

FOR SALE

CITIZENS' Two-Way radiotelephone for business or
pleasure. Gonset, Hallicrafters, Johnson, Polycomm.
Range 10 to 20 miles. Easily licensed. Free literature.
Transmitter and receiver crystals for all 22 Citizens’
channels $2.95 each postpaid. Specify channel num-
ber or frequency. Communications Equipment Com-
pany, Dept. EW, 518 State Street, La Crosse, wiscon-
sin.

DIAGRAMS for repairing radios $1.00. Television
$2.00. Give make, model. Diagram Service, Box
672-RN, Hartford 1, Conn.

RADIO & TV Tubes at manufacturers prices. Guar-
anteed—3end for _free price list. Edison Electronic
Tube Co., Menlo Park. N. ).

PROFESSIONAL Electronic Projects—Organs. Timers,

Counters, Intercoms, etc.—$1. each. List Free,
Parks_. Box 1665, Lake City, Seattle 55, Wash.
TELEVISION Sets $9.95, plus shipping. lones Tv,

Sanatoga, Pa.

GIZMOS & Such of Still River, Mass., offer & limited
number of BC779 Hammerlund supei pros guaranteed
to please at $74.50 each.

RAQIO & TV Tubes at Manufacturers Prices' 10097
Guaranteed! Brand New! No re-brands or pulls! United
Radio, Box 1000, Newark, N. 1.

TUBES—TV, Radio, Transmitting And Industrial Types
At Sensibly Low Prices. New, Guaranteed, 1st guaL
ity, Top Name Brands Only. wrlte For Free Catalog
or Call WAlker 5.7000, Barry Electronics Corp.. 512
Broadway, New York 12N, N. Y.

GOVERNMENT Surplus Snooperscopes, parabolic re-
flectors, Recejvers, Transmitters. Picture list 10¢.
Meshna, 580 N. Lynn, Malden 48, Mass.

TELEVISION & Radio Tubes, Parts and Suppiies Guar-
anteed. Hi-Quality Tube Co.. Inc., 284 Lafayette St.,
Rahway, New Jersey.

GOVERNMENT SELLS: Surplus Electronics; Test Equip-
ment; Oscilloscopes; Transcelvers; leeps; Boats; Air-
crafts; Misc.—Send for U. $. Depot Directory & Pro-
cedure $1.00—''Gevernment Surplus Sales,’”” Box 425
—RT, Nanuet, N, Y,

TV SALES--Service and Parts all Stock & Equipment &
Truck. Seven years of good will on main street.
$5,000.00 Cast. Contact Clark TV, 3652 Foothlll Bivd
La Crescenta, California. Member SRTT.

AUTO Radio Distributor selling servicing Becker Blau-
punkt, FM-AM, other European, American Sets. Save
30% + Square Electronics, 150-60 Northern Blvd.
Flushing, N. Y.

TUBES--Television, Radio. Top name brands, Original
Manufacturers Boxes, Fully guaranteed, terrific dis-
counts, Write to Teletube Supply Co., 159 Western
Promenade, Cranston, Rhode Island.

ORGAN enthusiasts: Build your own electronic organ.
We supply special components, diagrams; you fur-
nish the rest. R. E. Pavelka Company, Dept. 2, Box
5985, Cleveland 1, Ohio.

1

WANTED -

CASH Paid! Sell your surplus electronic tubes. Want
unused, cfean transmitting, special purpose, receiving,
TV types, magnetrons, Klystrons, broadcast, ete. 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 falr
deal write, wire or telephone. Barry, 512 Broadway,
New York 12, N. Y. WAlker 5-7000.

December, 1959

Minimum 10 words. February 1960 issue closes December 10th.

WANTED: Tubes-Special purpose and recelving. Top
prices for Klystrons, Power Tubes, Thyratrons, T.V.
and Receiving Tubes. Tubes must be unused. Also
laboratory grade test egquipment such as manufactured
by HP and GR and AN’'UPM prefix. V. & H, Radic &
‘Electronics, 2053 Venice Blvd., Los Angeles 6, Cali-
ornia.

CASH For Used Short-wave Ham Receivers, Transmit-
ters & Accessories. Treger W9IV), 2023 N. Harlem
Ave., Chicago 35. Tuxedo 9-6429.

MISSING . Radio & Tv News. July 1951—The
Swedish Sroadcasting Corp., Techn. Dept., Vvalhalla-
vagen 117, Stockhoim.

CYLINDER and old disc phoncgraphs. Edison. Con-
queror. ldelia. and Oratorio models. Berliner Gramo-
phones and Zonc-o-phenes, Columbla cylinder Grapho-
phones, and coin-operated cylinder phenos. Want old
catalogues and literature on early phonos prior to
1919. Will pay cash or trade late hi-fi companents.
Classified Box 50 ¢, Electronics world, 1 Park Ave.,
N Y.C. 16 N. Y.

NOTICE

In replying to box numbers
he sure to address letters to

ELECTRONICS WORLD

1 Park Ave., New York 16, N. Y.

Note: ‘This does not apply 1o bex
numbers where cily and state are

Slanll.

TAPE & RECORDERS

RENT Stereoc Tapes—over 800 different—all major
labels—free catalog. Stereo.Parti, 1608-L, Centinela
Ave.. Inglewood 3. California.

TAPE Recorders, HI-Fi Components, Sleep Learning
Kits, Tapes. Unusual Values. Free Catalog. Dressner,
69-02R 174 St., Flushing 65, N. Y.

AMPEX. Concertone. Crown, Ferrograph, Presto, Tand-
berg, Pentron, Bell, Sherwood, Rek-O-Kut, Dynakit,
Others. Trades. Boynton Studio, 10RT Pennsylvania,
Yonkers, N. Y.

RECORDERS, Stereo Tapes, Hi-Fi Components, Tre-
mendous Yalues, Catalog, Efsco. 270-H Concord, West
Hempstead, N. Y

NEW Book Mobile Hi-Fi Stereo Taperecorders. F-M

Etc. 35.00 Ekeradio, 650 North Fair Daks, Pasadena,
Calitornia.

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.
Cloverdale 8-4283.

RECORDERS, Hi-Fi. Free Wholesale Catalogue. Car-
ston 125-R East 88, NYC 28.

REPAIRS and SERVICING
' AR

SPEAKERS repaired fast, any type, write for price
list. JaMac, 8845 N.E. Sandy Blvd., Portland, Oregon.

wwWw americanradiohistorv com

ELECTRONICS MARKET PLACE

Send order and rémittance to ELECTRONICS WORLD. One¢ Park Ave.. N. Y. C. 16 N. Y.

ALL Makes High Fidellty Speakers Repaired. Amprite,
70 Vesey St., N.Y. 7, N.Y. BA 7-2580.

METERS and test equipment repaired. Meter sales.
Free list. Bigelow Electronics, P.0. Box 1, Blufften.
Ohio.

SPEAKERS—HiFi or Regular tebuilt and repaired. New
guarantee. Allied Loudspeaker Company, 819 North
Broad, New Orleans, Louisiana.

INSTRUCTION

[ v

FREE Aptitude Test tells if you can qualify for Radio-
Television Servicing. Opportunity for own business if
desired. Scientific Aptitude Test will be mailed to
you without obligation. Write Sprayberry, Dept. D-25,
1512 Jarvis, Chicago 26, |llinois.

CALCULUS, Pewerful Modern Mathematics, Easy Prac-
tical Lessons, First Four $1, Mathce. 4256-3 Minmor,
Cincinnati 17, Ohlo.

USED Correspondence Courses and Baoks sold and
rented. Money back guarantee. Catalog Free
(Courses Bought). Lee Mountain, Pisgah, Alabama.

EARN college degrees correspondence, all college sub-
jects, $199, terms, Trinity College, 325 Bankers Trust
Building, Indianapolis 4, Indiana.

BUSINESS OPPORTUNITIES

IMPORTANT—Sales and Engineering Positions at Hy-
Galn Antenna Products {world's largest manufacturer
of communication antennas). Contact Mr. Andros,
Phone 2-4320. 1135 North 22nd Street, Lincoln,
Nebraska. Applicant must be active licensed amateur
radio operator.

RADIO parts stores and Hi-Fi salons! Someone ‘‘bor-
rowing” your personal copy of Electronics world each
month? You ought to be taking advantage of Elec-
tronics World convenient re-sale plan. Sell coples in
your store . perform a good service for your cus-
tomers . with no risk involved. For details, write:
Direct Sales Department, Electronics world, One Park
Avenue, New York 16, New York.

PHONOGRAPH Records cheap, postpald. Catalogue.
Paramount, Box 2026-N, Pine Castle, Fla.

FREE Flyer Monthly Electronic Surplus. Kurtz, 702¢C
Bay Street, Staten Island 4, N. Y.

SHOPPING GUIDE
Classified

A HANDY GUIDE TO PRODUCTS. NOT NECESSARILY
ELECTRONIC, BUT OF WIDE GENERAL INTEREST.

STAMPS & COINS

REVISED Coin Bargain Catalog, 25¢! Doallar Collec-
tions: (7 Indian Cents); (6 Liberty Nickels)—-bath
$1.89! “Prices Paid" listing, $1.00' Sullivan, 128-FL,
East Fourth, St. Paul 1, Minnesota.

THREE Brilliant Uncirculated Mexican Silver Doliars
$1.00. tniversal Services, Box 675, San Antoria G
—S12, Texas
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PHOTOGRAPHY—FILM,

E EQUIPMENT, SERVICES .

E e o

gVORLD'ESMFair orbMitssA Univer%e, Eigh}\l Q{oloysljdes | ADVERTISER PAGE NO. ADVERTISER PAGE NO.
1.00. ings, Roberts Avenue, Corning, N. Y. N .
Acoustic Research, Inc.. .. 123 International Radio & Electronics
Acro Products Company Kit Div. .. .. 8 Corp. 137
Advance Electronics <e.........146  International Resistance Company 126
Aeronetics International . . 126
BUS|NESS OPPORTUNITIES Aerovox Corporation 110 Jerrold Electronics Corporation 87
Airex Radio Corporation. . 140 Johnson Co., E. F. 131
Allied Radio Cerp. 9, 96, 97
| Amperex Electronic Corp.. ..Second Cover .
WANT A Good Overseas Or American Job?? High Pay. Arkay 120 :ée{l EIEﬁd';omc-s G :g;
Al Occupations Needed. Transportation Paid. Free Ashe Radie Co., Walter. . 133 HAN=Elecironics :
Information On Request. Employment Headquarters, Astatic C ration, Th 29
79 Wall Street, Dept. R-2, New York 5. ) A‘ ;_o'c CUL) 0 Vhetsus L 127 Lafayette Radio 103, 104, 105
OVERSEAS Employment. American Firms and United udien Latlad o bl : : '
States Government. Comprehensive Job Information ’ Lampkin Laboratories, Inc. 3?
(sji.loo. Foreign Opportunlities, Box 172, Columbus 16. B & K Manufacturing Co 73115 Lektron ' N
0. | . 1473
— | Baltimore Technical Institute . . 146
EARN Extra money selling advertising book matches. X -Hi |
(F:Leisag%argglesmfurnished. Matchcorp, Dept. MD-129, gla”‘é E'?_C'm"'cchb""P} > : ::: m:ﬁ;:yw&HgLBoﬁlcC;. R 10 ?f
¢ onder-lTongue Laboratories, Inc.. . : ] - W Po R '
MAKE $25-$50 Week, clipplng newspaper items for l Bogen-Presto 88 M.enf Coil and Trinsférmer Corp. :;?
publishers. Some clippings worth $5.00 each. Partic. Burroughs Corparation 24 Micro Electron Tube Co.
uiars free. National, 81.DG, Knickerbocker Station Burstein-Applebee Co 127 Milwaukee School of Engineering 16
N;wE':'k‘ et = . o Moass Electronic, Inc. 92, 93
FOREIGN Employment Information—$1. Parks, Box i
16654, Lake City, Seattle 55, wash. CBS Electronics 18 heli- P BEtE (@ oy 122
WANT A Good Overseas Or Stateside Job With Higher C & H Sales Co. 124 ) X .
Pay?? Act Now!' All Occupations Needed. Trans. Condee Col. )11, 132 National Radio Institute . 19, 20
portation Paid. Free Information. Employment Head. Candler System Co 144 National Schools . 23
quarters, 79 wall Street, Dept. R-3, New York 5. Capitol Radio Engi;ieering Institute 25 New Waorld Laboratories. .. ... .. .. 121
Carston Studios 143 Nipco Mfg. Co., Ltd.. .. ... ... . 17
Century Electronics Co., Inc. 100, 101 .
Channel Master Corp. 30, 31 Olson Radio Corporation... ... .. .. 135
MISCELLANEOUS Chickasha Electronies, Inc. .. 94  Orr Industries Inc. e 137
Cleveland Institute of Electronics. .. 7
Columbia Electronics 144 Paco Electronies Company, Inc. .. 135
Coyne Electrical School..... 84, 108, 138 i 145
FOUR Arrowheads or Hatchethead $1.00. Birdpoint 4 St o a0 ' Ega’trslﬁ’cfgonngﬁrmpany 124
and Spearhead $1.00. Iroguols, 435 Washington Road, . IE b
McKeesport, Pa. DeVYry Technical Institute ..... ...... § Platt Elecfr_omcs Corp. . 140
“WINEMAKING, Beer, Ale Brewing.’" [llustrated. Dressner - 14i Porter & Dietsch . 143
'52.0.0. Eaton Books, Box 1242-TC, Santa Rosa, Cali. Dual ) N 90, 122
ornia.
A Duot 122 i ] . i
INVENTIONS wanted for immediate promotion. Casco, telond uiEhalé Compan, e 142
703-P, Bernley Building, Philadelphia 7, Penna. .
INVENTORS: Protect your invention. Apply for United EICO . 35, 36, 98 RCA l"""”fe?' Ine. 17
States Patent. Free “Registration Form.” Miss Ar. Electro-Voice, Inc. Fourth Cover R W Electronics .o 142
denne, 806 wm. Penn Annex, Philadelphia 5, Pa. Electronic Chemical Corp. 1S Rad-Te! Tube Co. 109
B — ) ‘ Electronic Organ Arts, Inc. 123 Radio Corporation of America. .. ... [
| Electronics Division Book Service 148 Radio Shack Corporation ... ... ... 95
Electronics World 139 Rex Radio Supply Co. L. 124
CLASS D" CITIZEN BAND Electronics World Direct Sales Dept.. . 125  Rider Publisher, Inc.. John F. 16
Electronies World Subscriptions 114 Rinehart & Co., Inc. .22, 123, 129
c RY STA L s Essco C-B Haqts.. . ..133
38 G Ouartone: ermetically | Sealed Everest Records o o 121 garri\s &TCO_., lmi.. Howard W.. .. 112, :;:5;
DS folerance—Muet ¥ [reauire: arkes Tarzian, Inc. . .
TEéRJS ;:;;;:-';{_»:‘,’ 1;;5";11""::’;:?!@ o;; e Fair Radio Sales i ok 140 schober Organ Corp.. The ... .. 91
tar)’ C et 95 Fisher Radio Corporation. : 89  Saco Manufacturing Co. e 99
— 22 CHANNELS G Sonotone Corp. o122
{add 3z, Per crystal for postage and G & G Radio Supply Co. : 1 Sprague Products Company - 3
The following Class D" Citizen Band frequencies in slock General Elec’rn'c Company. .. .21, 32, 33 5praybe.r[v Academy of Radie-
ST Sl R SRR || | | Globe Bectronics LT s MTeleivon >
Sios: Gyne; 72, 1100 BN, T YA oo Gonset Division ‘ 14 Standard Surplus . 124 |
21.205. 27215, 27.225. Goodheart Ce., R. E.. 128 Sylvania B : 83 |
Grantham School of Electronics 136
RADIO CONTROL CRYSTALS I Grommes Div. of Precision Electronics, Terade Company 138 E
in HC6/U HOLDERS—SIX FREQUENCIES | | inc. 137 oiae Cryetals i Beo. B
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27.:95. 27255 sk b wdl =y gag Bt 2|E‘CH Harvey Radio Co. Inc.... ... ... . 102 ru-Ya ectric mpany
add Se¢ per crystal for Postage and handling)
S0l U THES, o TAE Teatsuss il Hoath S:m;;,m;e, 77, 78, 79, 80, 81, 82 United Audio ayslzz
s University Loudspeakers, Inc. 34
ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS ‘ il omaiiaer Radio supply ' 1
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OUR FLORIDA PLANT NOW IN OPERATION Hi-Mu Electronies . 142  Vets. Dist. Co., The 143
ORDER FROM NEAREST PLANT [ Hy-gain Antenna Products 106  Video Electric Company ow g 125
TEXAS CRYSTALS
Indiana Technical College 141 Weller Eleetric Corp.. Pp— 134
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The transcription turntable that’s

HARD TO GET »: WORTH WAITING FOR

It's the Thorens TD-124 . . . hailed by hi-fi fans . . .
acclaimed by critics . . . highly recommended by
leading technical and consumer publications

Demand for the famous Thorens TD-124 transeription turn-
table has exceeded expectations. We've had trouble keeping
up with orders in some cases. We are pleased at the unex-
pected demand, but unhappy that we cannot serve all of you
immediately.

Looking back now, we can see how irresistible these
TD features (most of them lacking in competing turntables)
are to the person who wants true stereo fidelity:

e 4 speeds . . . TD-124 gives you all of them: 1624, 3314, 45, 78.

.e 1114 pound table for smooth running... 12" TD-124 gives you
more rotating mass than professional 16-inch turntables.

« Exclusive double-table with clutch for fast starts...lets you start
record with needle in groove.

us v

©

5
S

>

Guaranteed for one full year -

%

New Hyde Park,
New York

$99.75 net

« Precision, hairline adjustment for all speeds . . . a simple knob that's
easy to turn while record is playing...no screwdriver, no special
wrench, no mechanic’s license needed.

« Built-in illuminated strobe . . . you can see it and use it while record
is playing to set electrically exact speed (or you can adjust speed by
ear to musically exact pitch to play record along with any musical
instrument).

« Easy arm installation or change ... no metal drilling, no unsightly
holes after arm change.

o Built-in precision circular level . . . same kind used on precision in-
struments . . . plus large knurled leveling screws ... lets you check
and adjust turntable level any time,

These are just a few of the outstanding features of the
precision Swiss-crafted Thorens TD-124. See them all and
hear this fabulous turntable at your franchised Thorens
dealer’s today. You'll agree that it's the turntable you've
been waiting for. o.18

Sold only through carefully selected franchised dealers

< THOREN
Y ...v‘é SWISS MADE PRODUCTS—MUSIC BOXES « HI-FI COMPONENTS « SPRING-POWERED SHAVERS e LIGHTERS
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THE ONLY ULTRA-COMPACT

3"WAYW|DE-RANGE

SPEAKER SYSTEM
designed for true stereo

EleilioYoree

HIGH FIDELITY

REGAL

Gives you bass so low you ean feel il ... bass you would expect
Jrom a convenlional enclosure three times the size. Gives you
balanced, full-range, flal response without auenuatio_n or peaks.

Ideal as an economical *‘first’”’ system,
an ‘‘add-on’’ or in a pair for slereo

You need not be an acoustical engineer to understand
why there is so much stereo value in this ultra-compact
speaker system. The same exclusive features that have
always made ELECTRO-VOICE systems best for mon-
aural are an absolute necessity for true stereo . . . and
you get these vital features in the REcAL 111

Acoustically-correct enclosure is matched to specially-
designed 12-inch LF driver for exceptional extension of bass
response and unusual dynamic range . . . without sacrificing
efliciency and without the need for unusually-large amplifier
power.

E-V Super Sonax vHF Compression Driver with exclusive
Sonophase* throat design assures you of the smoothk, spar-
kling highs so necessary for precise musical blend and balance.

E-V Diffraction, in both the Horn-Loaded Mid-Range Driver
and the Super-Sonax Tweeter, gives you all-important

@) &S 0 M

so essential for ail-position stereo listening. By wide-angle
(180°) diffraction, the higher frequencies are completely
dispersed smoothly and evenly throughout the listening area.
This insures proper fusing of the significant stereo sounds
from two speaker systems in controlled and varying propor-
tions . . . gives true depth and placement to the musical in-
struments simultaneously, without spatial distortions . . .
assures easy listening from anywhere in the room. Conven-
ient but concealed ‘‘Presence” and *““Brilliance” controls per-
mit quick and easy musical balancing to room acoustics.

Luxurious furniture-crafted enclosure is finished on all four
sides for placement anywhere on shelf or floor.

REGAL [1l. Complete 3-way system in enclosure, ready to use. Choice of
Walnut, Mahogany or Limed Oak. Size 12/5"d, 13%4°h,24"w. Net,$147.50

ESQUIRE 200. Economical version of the
Regal. Complete 3.way system in mod-
ern enclosure, with single rear-control.
12-inch bass speaker, special 8-inch
cone mid-range driver, and Super-Sonax
diffraction-hotn compression tweeter.
Choice of walnut, mahogany or jimed oak.
12Y2"d, 13V2"h, 24"w. Net, $111.

See it — Hear. it — Enjoy it — on Money-Back Guarantee.
At your E-V high-fidelity dealer or write for Catalog No. 134 to Dept.129-N.

. = ®
o %%1{::.

ELECTRO-VOICE, INC.,, BUCHANAN, MICHIGAN
*Design Patent No. 182351
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