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Model EL 3516/G53
Technical Specifications

YOU
ARE LOOKING

Three Tape Speeds—712, 3%, and 1% ips

Tracks—Dual
Heads—Stacked
Head-Gap—0.0002 inches

AT A
Freguency Response—at 7% ips; 50 to 16,000 cps
at 334 ips; 60 to 10,000 cps

at 1% ips; 60 to 5,000 cps
Wow and Flutter—0.15% at 7% ips D t C h
Sa ey u

® ¢ 0 e s s M e 2000 s

0.2% at 3% ips

Velume, Indicator—-Magic Eye (Type EM-84)

LoudSpeaker—Integrated, heavy magnet, \ &
Masterpiece

Controls—Piano-key pushbutton » e,

R R T I T I AT 2N VK NE NCTEE ST N S A SR S SR S S PR S S Y P S S S S P Y

The

STEREO
oS version of the
st Farars an Rerse-Less than 2 mites /V0/’9/6’0 ‘Continental’
i e TAPE RECORDER
Developed & Guild-Crafted

Automatic Stop—At ends of reel (with metalized
strips)

Program Indicator—Built-in, adjustable

Inputs—(1) radio/phono; (1) microphone (with mixing

facilities) by
Outputs—(1) for external speaker; (2) for external —
amplifiers with controls; (1) for external amplifier PhlllpS
without controls; (1) for headphone monitoring
recording circuit

of the

Micrephone—High-Impedance Dynamic

Tubes—EF-86 (2), ECC83 (2), ECL82 (1), EZS0 (1),
EM84 (1)

Netherlands

Line Voltage—117 volts AC 60 cycles
LR CSTCAED =1 el We feel that the Stereo version of the Nor8ico ‘Continental’ is the
ideal tape recorder for those gecordists, high fidelity enthusiasts and
music lovers who seek a proigssional quality machine at a truly
modest price. The data listed here, represent painstaking, conserva-
tive and substantiated laboratery measurements. If you find that
these data satisfy your technical requirements, and reflect those
qualities that you consider mandatory in your stereo equipment, by
all means listen to the Stereo version of the Norelco ‘Continental’
at your favorite FiI-FI center or Camera store. There, we feel sure,

Dimensions—15%” x 13” x 8”
Weight—32 Ibs.

Case—Rugged, European-designed, portable carrying
case (internally designed for optimum acoustic
baffling)

A matching companion piece, identical in ap-

pearance, containing a second amplifier and

speaker, is available to those who seek the

convenience of a compiete portable stereo-
tape playback system

L A B T T T T O S S S

L T

- SecaceEol ChlCE R A oo you will agree with us that the Norelco Stereo “Continental’ is, in-
THE /V0/’€/6’®0 T-7 SPEAKERS deed, amo_ﬂe{n masterpiece . ...
ARE HERE!
Now, a complete new line of b Fsae omal ! ]
NORELCO 5" to 12" loudspeakers For further descriptive literature write to:
with TICONALWII alloy magnet NORTH AMERICAN PHILIPS CO., INC.
and standard EIA mounting holes. At High Fidelity Products Division

your favorite HI-FI dealer, now!

230 Dufty Avenue, Hicksville, L. I., N. Y.


www.americanradiohistory.com

Lea n Radio Telev s on

Servicing or Communications
by Practicing at Home
in Spare Time

N.R.I. SENDS kits with which you prac- 4
tice building circuits common to Radio
and TV sets. You LEARN-BY-DOING
to locate Radio-TV troubles. As part of
N.R.IL Servicing Course, vou build Vacuum
Tube Voltmeter and AC-DC receiver. Use
VTVM to conduet experiments,
earn extra money fixing
sets in spare time.

&

S _ .‘Er T : ‘-"‘m
*ﬂ Fast Growing Field Offers You
'~-. Good Pay, Success, Bright Future

Bigger than ever and still grow- -
ing fast. That’s why Radio-TV Added Income Soon $]o $]5

has special appeal to ambitious a Week in Spare Time

men not satisfied with their Soon after enrolling, many NRI students
job and earnings. More than gtart to earn $10, $15 a week in spare time
4,000 Radio and TV stations. fixing sets. Some pay for their training and
Y More than 150 million home enjoy extra luxuries this way. Some make
RADIO-TV BROADC. \S’I‘ING (sce_above) offers " ¢ and auto Radios, 40 million enough to start their own Radio-TV shops.
important positions as Operators and Technicians. LB SMITH - Ty gets. Color TV promises NRI training is practical —gets quick results.
RADIO-TV SERV ICINé Technicians (see below) Founder added opportunities. For the Easy to undejstand, well illustrated lessons

needed in every community. Their services are trained man, there are good jobs, bright fu- teach you basic principles. And you LEARN-
respected. their skill appreciated.

tures in Radio-TV Servicing or Broadcasting. BY-DOING by practicing with kits of equip-
Training PLUS oppméumtlv is thet :deag ment which “bring to life” things you study.
combination for success. So plan now to ge
into Radio-TV. The technical man is looked Find Out What NR! Offers
up to. He does important work, gets good NRI has trained thousands for successful
pay for it. Radio-Television offers that kind careers in Radio-TV. Study fast or slow—as
: of work. NRI can supply training quickly, vyou like. Diploma when vou, graduate. Mail
without expense ol going away to school. coupon now. Paste it on a postcald or mail in
Keep your job while training. You learn envelope. ACTUAL LESSON FREE Also 64
at home in your spare time. NRI is the page catalog that shows opportunities, shows
OLDEST and LARGEST home study Radio- equipment vou get. Cost of NRI courses low.
TV school. Its methods have proved success- Easy terms. NATIONAL RADIO INSTITUTE,
ful for more than 40 years. Dept. 9DE, Washington 16, D. C.

N.R.I. TRAINED 'I'IIESE MEN FOR SUCCESS

“I was repairing Radios
by 10th lesson. Now

wgg
¥ “Doing spare time re-

o | lesson. - N poirs on Radio and TV. 1 Nutlonal Radio Instltute
1ave good ]0 ). So0n ser\'lcmg u
M. R. LINDEMUTII, § time.” CLYDE ~HIG- : Bepr $BE, Wasilogton, NG5G, ;
P . Fort Wayne, Ind. i GINS, Waltham, Mass. Mail me Sample Lesson and 64-Page Catalog
| FREE. (No salesman will call. Please write plainly.)
i:{I had a successful “There are a number of |
adio repair shop. Now NRI graduates here. | } Name.______ ____ _____________ _Age___
I'm Engineer for ™/ can thank NRI for this .= |
WHPE.” VW WORK- b 8 job.” JACK WAG- .:—’ } Address. __ __ _ __ _ __ _ _ .
MAN, High Point,N.C. _g.#J NER, Lexington, N. C. setiugy.. |
b cit Z S
A fone_ _ _State___ ___.
VETERANS Approved Under G I Bl"s |L ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL
RADIO & TV NEWS is nuidisheit monthty v Ziff.Davis Puhll\hlll]! Oonp'm) Williain B. Ziff, Chairman of the “Board (1046- I‘V'l'l at 414 Q Wabasi Ave., Chicago 5. IH. ;t.'c(nnl-
class postage at Chicago. bl 0 Autnorized bv Post Ofice Departnient. Ottawa. Cunaet is second-class matter. SUBSCRIPTION RATES: one year U. S. and possessions. and
Canada $4.00; I'an American Union Countries $4.5 all other foreign countries $5.00
April, 1959 3
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EARN WHI[E Vo LEARN

A BIG DeVRY EXTRA!

Build Your Qwn
B-Speaker Stereophonic
& Hi-Fi Sound System

NOW, you may build and keep your
own top quality High Fidelity 6-Speaker
Stereophonic Sound System, as
shown below. You learn-By-Doing
for a BETTER JOB or to ADD TO
YOUR PRESENT INCOME. As a
bonus, you and your family can
enjoy the thrills aof
this marvelous saund
_system for years to
come.

See How DeVry Tech Prepares You
for a Good-Paying Career in

Hundreds of men, 17 to 55, started to make money
in the Electronics field before they even finished

their DeVry Tech program. Many made -

the training pay for itself as they learned! T j

Because DeVry Tech’s program is so prac- gk ' : i ' Special SHORT
tical, YOU should be able to do the same. : ‘ : COURSE in High
You work scores of projects; you learn by . ' ' FLN Fidelity Sound Re-
watching home training movies; you fol- ! \ - o production including
low clear, step-by-step instructions. You ; Stereo.phonic Systems
really learn principles and master many e D also available. Ideal for
skills. No wonder DeVry Tech men are - - hobbyists, music lovers and
found in so many real-pay, bright-future ‘ sl ‘men seeking NEW OPPORTUNITY.
jobs in this great, growing field! ; : Mail coupon.

NO ADVANCED EDUCATION OR
PREVIOUS TECHNICAL EXPERIENCE

NEEDED! At home in your spare time, you use the same
basic method followed by students in our Chicago and Toronto
laboratories. You learn to use tools, follow diagrams, when

s, You lam 1o ik Booklets!

SYSTEM . . . or a 5INCH OSCILLOSCOPE and VACUUM TUBE “POCKET GUIDE TO REAL EARNINGS" and

VOLTMETER . . . or a 21-inch TV SET. You have many choices! ZELECTRONICS AND YOU”
DeVry Tech’s program is so thorough that you will likely be
surprised at your progress. Send the coupon for details.

Real down-to-earth details are pre-
sented to help the man who wants to

get ahead. Both booklets are
EMPLOYMENT SERVICE MILITARY yours FREE! Fill out coupon and
Frequently, we simply SERVICE mail today.
i I don’t have enough gradu- If you are subject to mili-
< ates available to fill all tary service, you will find

~ the jobs on our list! DeVry the information we have

Tech has an Employment for you very helpful. Mail
Service that really works. It is avail- the coupon today and
n

able to graduates without additional get the facts.

cost.
4141 BELMONT e CHICAGO 41, ILL. » Formerly DeFOREST’S TRAINING, Inc.

Accredif%ember of National Home Study Council

MAIL TODAY FOR FREE FACTS

DeVry Technigal Institute
4141 Belmont Ave., Chicago 41, Ill., Dept. RN-4-P

Please give me your two FREE booklets, “’Pocket Guide to
Real Earnings’’ and ““Electronics and You,’” and tell me h_ow
to prepare to enter one or more branches of Electronics.

NAME AGE

PLEASE PRINT

STREET APT.

“’One of America’s Foremost
Electronics Training
Centers”

CITY ZONE STATE
[3 Check here if subject to military training.

DeVry Tech’s Canadian Training Center is located at
2051 626 Roselawn Avenue, Toronto 12, Ontario

W e e m—ow S W

OIIE oF TIIE 8/6666’7 0PPORT(IIIIT}' FIHDS OF THE CEIITUR}"
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WHEN CUSTOMERS ASK- S

v
!
#
Silve '
liverama.
SILVERAMA is RCA’s premium picture tube—
that means tops in the industry! Manufactured
with all-new glass and patts, it's the finest pic-
ture tube made—for the customer who prefers
and expects the very hest.
Command premium price and profits! Sell
RCA SILVERAMA with assurance that yon are
delivering a completely all-new picture tibe.
A cHOICE
i TUB
pEMAND
if yous cas orélz
money €2 (A
GILVERAM®
WL NEW trone
want the econo
‘ M
tnem R
! finef rebu
; V"de the 4
ﬂame ..a
customer®
ro simpy

by offering €

v S

o

o

: GET FULL DETAILS FROM YOUR AUTHORIZED RCA DISTRIBUTOR TODAY

..... BT e it S o ratii L - Lo

8 RADIO & TV NEWS
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IT NEW OR REBU LT?

Monogram

RCA MONOGRAM...no finer rebuilt picture
tube made. Factory-rebuilt by RCA to quality
standards, this tube assures dependable perform-
ance and fewer call-backs. It is backed by a brand
name you-sell with confidence—a brand name
your customers by with confidence.

Yes, top rebuilt quality at economy prices
makes RCA MONOGRAM your best buy for
picture tube replacements where price is the pri-
mary consideration.

Electron Tube Division <‘;? Harnson, N. J.

*w%

April, 1959
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MODOEL fl-180
[53-174 I
A giv =0 hesier
<= AN kz al 2325
A Cadpslzlila)
26, Indiana

By W. STOCKLIN
Editor

MAONDEL MA-40
1 % rarljustahle)

LAl ke e 20k

Division of I.D.E.A., Inc.

When Your Set Needs Service

20 db guet ra
PFuwens Oyt
Powr Supply

monitoradio

7900 Pemdleten Pike » Indionopalis

SPEGIFICAT IONS:

W

-174 MO

hands. Model MC-20 {30-50
M) Model MOC-160 (15217
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1-50 or [5
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tionsas Madels M-40and M- 160

MODELS MC-40 and MC-140
Same fine features and specilica-

toring of any specific

in the

and M-160 only $99.50
ldeal for monitering k30 and
[52-174 MC bands. For police

and fire departments,
vation departments—olher

governmental, municipal and
industrial radio svstems, In-
valuahle where 2 or mare chan-

trucking and railroads, conzers
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VEN TV set owners not previously

worried about the competence of
those who service their receivers are
“viewing with alarm” these days. The
current vogue for articles blasting
radio and TV service technicians has
had an inevitable effect.

Without a doubt, some fire burns
under all this smoke. Despite the ef-
forts of ethical service dealers, as in-
dividuals or through associations, there
will always be some “fast buck” opera-
tors. When your set needs service, you
are entitled to protect yourself against
them. But how is this done?

Understandably you would prefer not
to learn through one or more expensive
misadventures. To begin with, don’t
look for a service ‘“bargain.” There are
abundant statistics to prove that it
costs several dollars just to put a tech-
nician in your home and get him back,
irrespective of what he does. To make
a profit, any firm that advertises serv-
ice for only two or three dollars a call
“plus parts” may have to sell quite a
few parts you don’t need. You stand
an excellent chance of paying such an
outfit a larger final bill than you would
get from an ethical man who places a
more reasonable valuation on his
time and ability.

You can also help yourself by taking
a sensible attitude toward the man you
have invited into your home. If he con-
siders himself a trustworthy profes-
sional, don’t tempt him to act like a
thief by treating him like one. Think
this over: you have made a sizable in-
vestment in your set. When it gives
trouble, there may be some undercur-
rent of resentment over paying more
money for something you already own.
Is this coloring your attitude toward
the technician? Remember, he didn’t

cause the breakdown, to begin with.

Let him know you want an estimate
before he goes to work, with the right
to approve or veto the job. Also let
him know—in advance—that you will
expect an itemized bill showing parts
and labor. A greater charge for labor
than parts is not automatic proof of
dishonesty. Time and know-how (both
costly) are sometimes needed to locate
a defect. If the set must go to the
shop—which is sometimes necessary—
and living without it is too much to
bear, check on the availability of a set
for loan. Some shops provide such a
service. If your set is in repair for
what seems like too long a time, you
are entitled to know the reason. In-
termittent breakdowns—those that
come and go—or the need for getting
a special part shipped from the manu-
facturer or a supply depot may be
the legitimate cause, rather than
incompetence.

If doubt remains after the repair,
check with the local Better Business
Bureau or grievance committee for
handling consumer complaints on serv-
ice, where one exists. Many of these
boards have been set up by or with the
cooperation of service-dealer associa-
tions concerned with their own long-
range good and professional reputa-
tions. They are anxious to prevent
questionable operators from giving
their entire industry a black eye. In
fact, many of the suggestions advanced
here have been recommended or en-
dorsed by such groups. In matters like
these, they are likely to find them-
selves on your side of the fence.

No one can give you a guarantee
against a swindler, but you can cramp
his style with good sense, and possibly
scare him off altogether. —30—

Next Month Watch for

ELECTRONICS

loPwl
Ao
(St

FE€D R B B

ITH this issue we have reached another milestone in
the history of this publication and share with mary of
our readers a nostalgia for the past. As we pointed out
earlier, this is the last issue which will reach you as

HIGHER PRICED EQUIPMENT:

RADIO & TV NEws, Next month we adopt our new name,
ELECTRONICS WORLD which we hope, in time, will come to
be as respected a title as our old one.

8 RADIO & TV NEWS
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{" ALLIED’'S 1959

value-packed 452-page
O ELECTRONIC SUPPLY CATALOG

the only COMPLETE guide
to everything in electronics

WORLD’S LARGEST STOCKS
e Latest Stereo Hi-Fi Systems—
Everything in Hi-Fi Components

e Money-Saving, Build-Your-Own
KNIGHT-KITS—Latest Models

e Values in Recorders and Supplies

e Latest Public Address Systems, ||"
Paging and Intercom Equipment f

o Amateur Receivers, Transmitters
and Station Gear

o Test & Laboratory Instruments

e Specialized Electronic Equipment
for Industrial Application

e TV Tubes, Antennas, Accessories

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

\
SARRN\Y o

RSN N

= : Send for aLLIED’S 1959 Catalog—it’s the
— ==y leading supply guide—452 pages packed with the
world’s largest selection of quality electronic
equipment at lowest, money-saving prices.

Get every buying advantage at ALLIED: fastest
shipment, expert personal help, lowest prices,
guaranteed satisfaction...

featuring:
MONEY-SAVING knight-Kits: Fin=st electronic

equipment in money-saving kit form. Complete selection o
latest Hi-Fi amplifier, tuner and speaker kits (new Stereo
units); Hobbyist kits; Test Instruments and Amateur kits.
KNIGHT-KITS are an exclusivz2 ALLIED product. ]

HI-FI! STEREO! See the world's largest selection of quality . send fOT‘ the leadzng

Hi-Fi music systems and famous name components. First [ 3 . 5 X
with the latest in STEREC! Save cn ALLIEL -recommendec. electronic supply guzde
complete systems. Own the best in Hi-Fi for less!

98P ceecesecceeerrecrcsescse |

e — ALLIED RADIO CORP., Dept. 1-D9

L ]
[ ]
L]
— “e 100 N. Western Ave., Chicago 80, III. i E

5 iy
EASY PAY TERMS: Only 109, down; available on * [JSend FREE 452-Page 1959 ALLIED Catalog e
orders of $20 or more. Fast handling—no red tape. : :
® .
- ¢ Name .
ALLIED RADIO . .
1 : .

e ; * Address

= —— =] W {——— T TN year 3 K
® ®
World’s Largest Electronic Supply House . City Zone State .
L] *

0000000000 CORO0O00000000R00000000C00CE0O0S0

April, 1959
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designed by and for the technician
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EDITION
$1.83

. ; CHECK THESE FEATURES

Uee

TV rceets.
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This new Handbook was designed especially for the technician. 550 pages
1050 receiving tubes
390 TV picture tubes

270 special-purpose
tubes and semiconductors

= Comprehensive data, popular types
Reference data, seldom-used types
Appendix especially for technicians

Planned for on-the-job use, it is compact, handy, rugged. . .

lies flat when open. Its modern styling permits quick, easy

reference. And, of course, it is up-to-the-minute, complete in
one volume . . . with data for receiving, special and picture
tubes as well as semiconductors. Get your copy today from

your CBS-Hytron distributor.

Reliable products through Advanced-Engineering

©000F 008006000 000000006000000000580600000000000000008080

| ELECTRON TUBES.

IR | Cocincers fandbook

Additional hard-cover binders:
$3.00 for 1, $5.50 for 2.

This modern Handbook has expanded into two volumes.
It includes receiving, special and picture tubes and
semiconductors. Features are: Complete EIA engineer-~
ing design data on current tubes o tabulated quick-
reference data for seldom-used types » 375 two-color de-
sign curves o over 700 pages, two colors  handy 8% by
97% inches « sturdy hard covers » 16-ring metal binders
« appendix » supplement service available. Order direct.

CBS-HYTRON, Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.
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'WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL |')A|p“:
ADIO-T LEVISION SERVIC TECHNICIA '

SPRAYBERRY . ad

x ¥ % % 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!

2 BIG, COMPLETE KITS
of PARTS & EQUIPMENT

3 To help you learn fast the practical side
of Radio-Television, we

send you expertly engi-
neered training kits to
test and assemble for
interesting, 5 g o g 5

valuable = Men by the thousands...trained Radio-Television Service Techni-

“h°2;‘;et?:e‘} cians...are needed at once! Perhaps you’ve thought about entering

H y 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 Facts Free— Act Now; Offer Limited

Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once.. .mail the coupon be-
low and get complete details plus our big new catalog and an actual

sample lesson—all free. No obligation...no salesman will bother you.
o The new Sprayberry

ovo R ils and tested HOME STUDY TRAINING IN SPARE TIME
ijSleectione. . Under world-famous 27-year old Sprayberry Plan, you learn entirely
;m":n"g:c'&do's'c A this fine at home in spare time. You keep on with your present job and income.
Gl You train as fast or as slowly as you wish. You get valuable kits of
t.w%li‘;g::jld:‘?;se?ﬁ:gfou! parts and equipment for priceless shop-bench practice. And every-
thing you receive, lessons and equipment alike, is all yours to keep.

dyne radio receiver.
LET US PROVE HOW EASILY YOU CAN LEARN!

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

~ SPRAYBERRY Academy of Radio-Television

1512 Jarvis Avenue, Dept. 25-T, Chicago 26, Illinois

i
:

I R vt

Mail This Coupon Now=No Salesman Will Call
“' " Sprayberry Academy of Radio-Television

Dept, 25-T, 1512 W. Jarvis Ave., Chicago 26, 1II.

Please rush ail information on your ALL-NEW Radio-Tele-

You build the
new Spray-
berry tester

Yg (‘:o:r;}:iegt: vision Training Plan. T understand this does not obligate me
olt OnEe . and that no salesman will call upon me. Include New Cat-

alog and Sample Lesson FREE.

Milliam-
meter test

meter. NAME ) ; ) . Age

ADDRESS.

CiTY ...ZONE

i |

April, 1959

=
=
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‘Now YOU can get
TUNERS
repaired, or replaced,
in a hurry!

Send them to TARZIAN!

® Sarkes Tarzian, Inc., an-
nounces a new tuner repair serv-
ice and factory replacement pro-
gram for Tarzian-manufactured
tuners. Distributors, dealers and
servicemen will welcome this di-
rect factory service program which
is designed to take delay and con-
fusion out of the tuner repair busi-
ness.

We’re set up to offer a 48 hour
service from the date of receipt to
shipment to you.

Cost is reasonable, too. Only
$7.50 per unit ($15 for UV com-
binations) and that includes ALL
replacement parts! Both repaired
—or exchange units if available
from stock—carry a 90 day war-
ranty against defective workman-
ship and part failure.

Replacements will be offered at
these current prices* on units not

repairable:

VHF 12 position tuner... $17.50

VHEF 13 or 16 position
tuner................. 19.50

VHF/UHF combination. 25.00

UHFonly............... 15.50

*Subject to change

When inquiring about tuner service,
always refer to tuner by part number.
When inquiring about direct replace-
ments for tuners other than Sarkes
Tarzian-manufactured, please indi-
cate tube complement, shaft length,
filament voltage, series or shunt
heater. Use this address for quickest
service:

SARKES TARZIAN, Inc.

Aft: Service Mgr., Tuner Division
East Hillside Drive
Bloomington, Indiana

TARZIAN Electronic Product and Services
include TELEVISION TUNERS . .. SELE-
NIUM AND SILICON RECTIFIERS . . .
BROADCAST EQUIPMENT . . . AIR TRIM-
MERS . . . TV STATIONS WTTV and
WPTA, and RADIO STATION WTTS.
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CUSTOMIZED DIAL PLATES
To the Editors:

In reference to your January issue, I
would like to add something to the fine
article “Photoplastic Special Dials” by
Ronald Ives. .

A few years ago, a Cleveland cor-
poration announced a photosensitive,
anodized aluminum plate that could be
exposed and processed with standard
photographic solutions. Trimming and
cutting is quite easy, as an ordinary
paper trimmer or tin snips does the
job quite well. For your custom dials
you can select a color background.

Exposure is quite simple from an or-
dinary lithographic film, negative or
positive. A simple contact printing
frame or glass plate is used over the
film and metal plate for good contact.
I have found an electronic flash unit
held 12 to 18 inches above the plate
film glass sandwich gives excellent
results.

J. W. ZIMERLE
Dayton, Ohio .

The company referred to above is
Metalphoto Corp., 6811 Superior Ave.,
Cleveland 3, Ohio. Samples of the plate,
which we have examined, show that it
would appear to be very suitable for
the purpose suggested by Reader Zim-
erle.—FEditors.

RECHARGING FLASHLIGHT CELLS
To the Editors:

In your February, 1958 issue, you
have an article titled “Recharging and
Storing Dry Batteries.” I just recently
saw the article, but am interested in
the subject since Lockheed’s Georgia
Division is presently recharging and re-
using over 6000 flashlight batteries
each month.

Your information regarding a bat-
tery’s capacity to be rejuvenated is
certainly accurate, but we are experi-
encing a condition which you might
possibly furnish us some answers to.
Over half of the batteries coming back
for recharging are not reacting to the
recharge. These are batteries with less
than 1.2 volts and 150 ma. remaining
life.

Obviously, with several hundred air-
craft mechanics using flashlights, we
cannot control the point in the bat-
tery’s life at which they will be ex-
changed. Nevertheless, we are getting
a large number of batteries over 1.0
volt, but not rechargeable with our
present procedure.

After extensive tests, we have estab-
lished the recharge procedure of using
175 ma. for a six-hour cycle. With the
batteries of less than 1.2 volts, the ex-
tension of the time cycle has an insig-

www americanradiohistorv com

nificant effect on its ability to take a
recharge, while a higher current only
heats the series of batteries, causing
some to burst the canister.
J. H. OLDEN
Conservation Engineer
Lockheed Aircraft Corp.
Marietta, Georgia

We wonder if the method of re-
charging described in our October, 1957
issue might not be worth a trial. In this
method, a.c. is superimposed on d.c.
much as is done in the case of electro-
plating.—Editors.

Ed * Ed
INDUSTRIAL TUBES
To the Editors:

As counsel for the RF Heating Com-
mittee of the Society of the Plastics
Industry, Inc., I was very interested in
the article entitled “Industrial Tubes
and Their Uses,” which appeared in the
January issue of your magazine. I
found the article very interesting and
exceptionally well done. Incidentally,
it was called to my attention by a
member of the staff of the Federal
Communications Commission.

It occurred to me after reading your
article that the members of my client’s
RF Heating Committee might well be
similarly interested and, therefore, I
am writing to inquire as to whether it
might be possible to obtain approxi-
mately 40 reprints.

JEroME H. HECKMAN
Dow, Lohnes and Albertson
Washington, D. C.

We appreciate Reader Heckman’'s
comments on the article. We are mak-
ing the reprints available, as requested.
—Editors. -

* * *
TRANSISTORS ARE DIFFERENT
To the Editors:

Referring to Ed Bukstein’s “Tran-
sistors Are Different”’ in your Decem-
ber issue, there is one misconception
that I feel should be cleared up. Ed
says, “Incorrect polarity of collector
voltage will damage the transistor.”

While it is best not to reverse tran-
sistor power supply polarity, such re-
versal in common-emitter circuits will
not, in general, cause an increase in
collector or emitter current that will
damage the transistor. In fact, a re-
versal of power-supply polarity will
result instead in a drop of total cur-
rents drawn, and for quite a wvalid
reason. Base bias is applied with re-
verse polarity, thus reducing or cut-
ting off the collector current.

In the early days of point-contact
transistors, such a precaution made
sense, but with present junction tran-

RADIO & TY NEWS
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HOW TO PASS

Your FCC Conimercidl

We guarantee

to train you until you receive

Your FCC license

—or your money back

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

“License and Good Job . . . Thanks”

“After finishing your Master Course, I passed the
FCC exam for the 1st class license. I had my ticket
for only one week and I got a job at WOC-TV, AM-
M. Incidentally, WOC is the oldest radio station
west of the Mississippi. I sincerely feel that if it
weren’t for taking your Master Course, I would not
have received my 1st class ticket. So I want to take
this occasion to again thank you for such a fine,
complete and composite study for electronics

work.” .
Francis J. McManus
Davenport, Iowa

Cleveland Institute training results in job offers like these:

Service Technician: Radio Operators & Technicians
Man needed in Cleveland, Ohio to American Airlines — Chicago, De-
service and maintain electronic troit, St. Louis, Cincinnati and
medical instruments and equipment. Cleveland—has openings for radio
Must have a solid knowledge of operators and radic mechanics.
electronic fundamentals. A car is Operators must have a 2nd class
required. Company benefits include FCC license and ability to type
retirement plan. 40 wpm. Many company benefifs.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-28 4900 Euclid Ave. Cleveland 3, Ohio

License
Exams e

Accredited by the National Home Study Council

Clevelond Institute of Rodio Electronics

Desk RN-28, 4900 Euclid Ave., Cleveland 3, Ohio

r-----------------

Mail Coupon Now
and get all three FREE

‘We can train you to pass
your License Exams if
you’ve had any practical
experience — amateur,
military, radio servicing,
or other. Qur proven plan
can help put you on the
road to success.

* Your FCC ticket will be
recognized by employers as
proof of your technical ability.

good training doesn’t cost
« + o if pays!

Please send Free Booklets prepared to :
help me get ahead in Electronics. | 1
have had training or experience in i
Electronics as indicated below. i
] Military [] Broadcasting I
[l Radio-TV Servicing [] Home Experimenting ]
[] Manufacturing [] Telephone Company I
1 Amateur Radio [] Other 1
In what kind of work are | In what branch of Elec- |
you now engaged? tronics are you interested? ]

|

|
Name Age. ]

|
Address. i
City—__ Zone_____ State B :

RN-28

l_---------------_--—-------ﬂ“--_----------------“

April, 1959
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BASS LO-MIDDLE
f k. " k- !
k0 ul
30-150 150-T00~

HI-MIDDLE TREBLE
£ i i
K w
TOO-3500~ 3500-15,000N

these 4 knobs provide

unlimited control of

frequency response

NEW BLONDER-TONGUE MODEL A-1
HIGH FIDELITY AMPLIFIER

A unique B-T Development! The Model
A-1 Audio Amplifier divides the au-
dible spectrum into its four significant
segments (BASS, LO-MIDDLE, HI-MIDDLE
and TREBLE.) Four separate tone con-
trols permit you to boost or attenuate
any frequency range or combination of
ranges. The result—a degree of tonal
selectivity unobtainable anywhere in
the amplifier field. Solo instrumental-
ists or vocalists may be drawn out of
the orchestral background to take their
places in front of the orchestra. Cor-
rection for poor room acoustics, or for
deficiencies in associated equipment, is

instant and exact. Power output is 12
watts (music wave forms).

The Model A-1 gives you high fidelity
performance you’'d expect to find only
in amplifiers costing considerably
more! Frequency response is uniform
within % db from 30 to 15,000 cycles;
harmonic distortion, below 1% at 10
watts output. Inputs are provided for
magnetic and crystal phono cartridges,
with automatic RIAA equalization on
both. Tape and tuner inputs add to its
versatility. Complete function selection
on front panel. Housed in a handsome,
two-tone cabinet, the A-1 lists at 77.50.

MATCH THE A-1 WITH THESE BLONDER-TONGUE COMPONENTS FOR
A COMPLETE, VERSATILE HI-FI SYSTEM COSTING LESS THAN $160

Model T-88 FM-AM Tuner —
Amazing sensitivity on FM and
AM. Frequency response, 20—
20,000 cycles. Built-in FM an-
tenna, with provision for ex-
ternal antenna. Built-in ferrite
AM antenna. Simple, plug-in
connection with A-1 amplifier
for existing phonograph or TV
receiver. Accurate and stable
slide-rule tuning. 64.50

Bt

14

Model SS-2 Twin Speaker Sys-
tem—Housed in an acoustically
correct enclosure, the SS-.2

Twin Speaker System includes
two carefully matched 4” speak-
ers with overlapping frequency
ranges. Ideal for use as a mul-
tiple speaker system in a mon-
aural installation or, as a sec-
ond system for conversion to
stereo. 16-ohm impedance. 15.95

Model R-98 FM-AM Radio — For
those who prefer the conveni-
ence of a complete FM-AM ra-
dio, with mo sacrifice in quality,
the R-98 provides superb recep-
tion, free from interference of
every kind—even in critical
areas. Amazing sensitivity on
FM and AM. Accurate and
stable g'*”~-rule tuning. 64.50

For complete details, write to Dept. RTN-4

BLONDER-TONGUE LABORATORIES

9 Alling Street, Newark 2, New Jersey

www americanradiohistorv com

sistors in the common-emitter config-
uration, this precaution is not required.
The circuit may not work with re-
versed polarity, but the transistor will
not be damaged.

Lou GARNER

Silver Spring, Maryland

We passed along Low’s comments as
summarized above to Author Bukstein,
who had the following to say.—Editors.

To the Editors:

All the above comments from Lou
Garner are quite valid within the limits
of the frame of reference he has se-
lected. Limiting one’s thinking to the
specific cases selected, one does indeed
arrive at the conclusion that “incorrect
collector-supply polarity” will not dam-
age the transistor.

It is possible under some conditions
for the collector-base junction to become
biased in the forward direction even
with correct collector polarity. This
occurs in the grounded-emitter circuit
when the transistor is driven to satura-
tion. Under these conditions. collector
current is maximum and most of the
supply voltage is dropped across the
collector load. As a result, the collector
voltage drops to a value lower than the
voltage at the base, and the collector-
base junction is therefore biased in a
forward direction. Although this does
not produce any damage of the puff-of-
smoke variety, it does impair the per-
formance of the circuit by reducing the
switching speed of the transistor.

Ep BUKSTEIN
Minneapolis, Minnesota
* * *
DYNA TONE CONTROLS
To the Editors:

I am referring to the tone control
portion of the Dyna preamp circuit
shown in your September issue. In the
illustration it appears that a 62,000-
ohm and a 510,000-ohm resistor are
connected in parallel from one end of
a 750,000-ohm pot to ground. Is this
correct ?

I have been completely unable to
analyze the circuit and I wonder if it
has been correctly drawn.

A. R. SCHLEICHER
Champaign, Illinois

The above letter from Reader
Schleicher 1was forwarded to Dave
Hafler, head of Dynaco, Inc. for his
comments. Here is a portion of his
reply.—Editors.

Dear Mr. Schleicher:

The schematic published, to the best
of my knowledge, is correct. The
paralleled resistors in combination with
the following 500,000-ohm grid resistor
of the associated amplifier provide a
47,000-ohm load for the preamp. Note
that there is a 47,000-ohm resistor act-
ing as a feedback resistor. The two
resistors are used with a matched pair
of .0075 pufd. capacitors to obtain
matched time-constants in output and
feedback circuits, a feature which in-
sures flat frequency response when the
bass tone control is set in centered

RADIO & TV NEWS
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NEw DIFILIVI"' BLACK BEAUTY®
MOLDED CAPACITORS

BEAT THE HEAT

AND HUMIDITY!

Now Sprague’s new DIFILM BLACK BEAUTY
MOLDED CAPACITORS have taken the steam
out of heat and humidity problems. These
capacitors are so good you can boil ’em for 24
hours without affecting their performance.

Unlike straight polyester film tubulars, these
capacitors operateina 105°C environment with-
out derating.

E ROCK-HARD  LEAKPRO

I‘.:_I'._!HSTREET!UH

IR AT T

Look for the RED markmgs on the black case.

E
=

The major capacitor improvements
come from

April, 1959

And the heart of these new DIFILM capacitors
can’t be beat. It’s a dual dielectric which com-
bines the best advantages of both Mylar™ polyester
Jilm and the highest grade of paper dielectric. A
rock-hard solid impregnant fills voids and pin-
holes in the film.

Talk about reliability! . . . these capacitors
have it. DIFILM capacitors are actually low cost
versions of the Sprague capacitors now being
used in every modern military missile. The
basic reliability and outstanding performance
of missile-type Sprague capacitors are all yours
in this outstanding new development. Why take
chances when you can get the best—DIFILM
BLACK BEAUTY MOLDED TUBULARS ... at
regular prices.

For the complete DIFILM BLACK BEAUTY
story, write for Bulletin M-759 to Sprague Products
Company, 51 Marshall St., North Adams, Mass.

*DuPont trademark

_spnnGuE@

world's largest capacitor manufacturer
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SRR i S

 Integrated Data Processing
- For Military Weapons Systems

T@Ch%’LC’LCM@S w—— An electronics future for you at
BURROUGHS Military Field Service Division adds up to challenging
work on important ATLAS and SAGE programs, advancement based
‘on individual performance and a fine career in the field of tomorrow:
Digital Computation.

BURROUGHS, consistent with its recognized leadership in equip-
ment, skills and manpower, is providing the answers for complex mili-
tary weapens systems through automatic suprahuman computation.

Qualified applicants will receive: 1) Formal 16 or 22-week training
program in Data Processing Systems. 2)-Starting salary commen-
surate with experience and ability. 3) Full salary while training. ;
4) Fine fringe benefits including educational assistance in addition i
to your training program. 5) Current field assignments include West- !
ern and Midwestern areas, when your training program is concluded..

If you are a graduate of an accredited Technical School and/or have
military training in radar or communications equipment, plus at
least 2 years’ experience in electronics, you are invited to address
your inquiries to Personnel Department, Military Field Service
Division, Burroughs Drive, Radnor, Pa. (a suburb of Philadelphia).

Burroughs

Burroughs Corporation

‘NEW DIMENSIONS / in electronics and data processing systems”
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position. If an amplifier with 250,000-
ohm input impedance is usad, snipping
out the 62,000-ochm resistor will leave
the termination at the 47,000-ohm
value so that the equality of time-con-
stants is preserved. This is covered in
the instructions of the Dynakit preamp.
I believe that the tone control con-
figuration is unique and I have applied
for a patent on this arrangement, since
it has inherent advantages of flat re-
sponse and low distortion that are not
realized by other methods this simple.
Davip HAFLER
Dynaco, Inc.
Philadelphia, Pennsylvania

F1 MIKE -MOUNTING
To the Editors:

In your December “Letters” column,
with reference to Reader Perry's
trouble in mounting an F1 button into
a T17B handset, I offer the following.

1. After 'soldering the F1 unit, wrap
some Scotch electrical tape around the
mouthpiece opening of the handset.

2. Take the original telephone
mouthpiece cap and diaphragm cover.
Insert the F1 unit as originally de-
signed, and very gently screw the com-
plete assembly into the Scotch tape.
The threads in the cap will cut threads
in the tape.

WaLTER Dobp, W8STX
Adrian, Michigan

To the Editors:

The F1 transmitter unit is a com-
ponent of a telephone subscriber in-
strument circuit introduced in the late
30’s and now obsolescent. Newer in-
struments use a more compact, higher-
output transmitter coded T1. This
latter unit is the current standard.

If the housing of the T17B be bored
out to a diameter of 11344 inches, a T1
unit will fit nicely. For optimum effi-
ciency, additional holes should be
drilled in the microphone cap before it
is screwed back into place.

JaMES R. WYLIE
Belvidere, Illinois

We are still getting quite a few Sug-
gestions on wmounting mikes into a
T17B handset. Editors.

* Ed E3
TO TROUBLESHOOT—REMOVE TUBES
To the Editors:

In regard to the article ‘“To Trouble-
shoot—Remove Tubes,” I have used
this method many times and found it
worthwhile in locating defective parts.

But Mr. Glickstein fails to mention
what would happen, for example, in an
RCA KCS-102B if the horizontal oscil-
lator tube were removed. He should
also have pointed out that the hori-
zontal output tube must also be pulled
or the “B+" removed from its plate.
Otherwise, the method won't do the
output tube any good.

H. R. SWEITZER
Lakewood, Ohio

Your warning is, of course, valid.
However, we did not feel it necessary
to reiterate this fairly well known pre-
caution.—Editors.

RARIO & TV NEWS
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" NOW.'
at 4 PHCG

MAKE MORE MONEY
i TELEVISION

RADIO- EI.EC'I'RONICS

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

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

You learn ALL PHASES of
Television-Radio-Electronics.
Other schools make several courses
out of the material in our ONE
MASTER COURSE . . . and you
pay more for less trammg than
you get in our course at ONE o=
LOW TUITION! et ;g,/

BETTER..

MORE COMPLETE...
LOWER COST...

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

WILL CALL

TOP PAY...UKLIMITED 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.

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

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

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

2 PESIDENT TRAINING AT LOS ANGELES

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

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

April, 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 Resi-
dent School Shops, Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . 1t can
mean the difference between SUCCESS
and failure for you! Send for your
FREE BOOK ““Your Future in
Television-Radio-Electronics’’ and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn’t cost you anything
to investigate!

YOU GET...

e 19 Big Kits—YOURS TO KEEP!

o 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.

CONI O U o N =

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for
GI Training

(",

WORLD-WIDE TRAINING SINCE 1805

i MAIL NOW TO
5‘ NATIONAL SCHOOLS, Dept RH-49

4000 S. FIGUEROA ST.  LOS ANGELES 37, cAlF, [
4 Rush free TV-Radio “Opportunity” Book and sample 1

§ lesson. No salesman will call. /]
{ NAME AGE ]
i :ADDRFSS ’
CITY ZONE STATE

"ATIO"AL SCHOOLS g[\ Check if interested ONLY in Resident School training at Los Angeles,

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

~———-—-_--——--(R§!_
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Use Delco Radio

]
s e rv' G e P a ris ! 8-inch "Hi-Fi" speaker, Na. 8007 offers the
L most highs, the most lows, the most watts in a

medium-price speaker. Designed for replace-
ment use and high fidelity audio systems.

Your Delco Radio Electronic Parts Distributor carries

the complete line, giving you fast, dependable service on the items
you’ll need for Delco Radio and other radio service work. Delco Radio also
provides:

e Wide selection of special application parts ¢ Effective warranty program
¢ Complete technical training program ¢ Dealer identification signs

Get the facts today on this truly profitable dealer setup, and grow with General
Motors!

Available everywhere through
Electronic Distributors
associated with . ..

DELCO RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

0 UM S 2

UNITED MOTORS SYSTEM
- Fa

e

IRON CORES

TRANSFORMERS ] VIBRATORS CONTROLS

i RADIO & TV NEWS
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This is a brand new edition of the book
which has launched thousands of men
on good-paying careers in radio-TV-elec-
tronics.

It brings you completely up to date—
answers important questions on newest
career developments in electronics, in-
cluding Radar, Guided Missiles, Servo-
mechanisms, Computers, as well as Aero-
nautical Electronics, Broadcasting (AM,
FM, TV), Military, Navy and CAA Elec-
tronics, Communications and Electronics
Manufacturing.

This book, “Your Future in the New
World of Electronics,” also shows you
how CREI Home Study leads the way
to greater earnings in the booming elec-
tronics 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 II, CREI trained thousands

The data that launched thousands

of careers is your FRELE

}?EI.I.S how you can be successful in
ELECTRONICS . . . including:

Servomechanisms . . .

Computers . . . Automation . . . Radar . . .

Aeronautical Electronies . . . Broadcasting . . . Communications
and Manufacturing; and the Electronic Principles Associated with
Guided Missiles, Telemetering, Astronautics, and Instrumentation.

Send for your Free Copy today!

for the Armed Services. Leading firms
recommend CREI training for their own
personnel. Among them: All Ameri-
can Cables and Radio, Inc; Canadian
Broadcasting Corporation; Columbia
Broadcasting System; Gates Radio Com-
pany; Federal Electric Corp.; The Mar-
tin Company; Douglas Aircraft Co.;
U.S. Information Agency (Voice of
America) ; Canadair Limited; Trans-
Canada Air Lines; United Air Lines.
Their choice of training for their own
personnel is a good cue for your choice
of a school.

CREI alumni hold top positions in
America’s leading firms. At your serv-
ice is the CREI Placement .Bureau,
which maintains constant contact with
electronic industry, and cooperates with
employers and graduates in making
satisfactory placements. This free serv-
ice is available to students, as well as
graduates. Fill out the reply card below
completely and mail it now. We'll
promptly send you your free copy of
“Your Future in the New World of
Electronics.” The rest—your future—
is up to you!

= = g

CREI ALSO OFFERS residence training
in Washington, D. C. . . . at the same high
technical level. Day and evening classes
start at regular intervals. Qualified residence
school graduates earn degree as “Associate
in Applied Science.” Check coupon if you
prefer residence or home study information
... or write Capital Radio Engineering In-
stitute, 3224 - 16th St., NNW., Wash. 10, D. C.
You can qualify for CREI home study train-
ing if you have had electronic education, or
experience in electronics—and realizeé the
need of a high level technical knowledge to
make good in the better electronic jobs. (Elec-
tronics experience is not required for admis-

sion to CREI Residence School.)

ENGINEERING

G

owing Peninsula Co. has
openings for Ist class ele

= AIDEs
TECHNICIANS

lmiediage Positions
15

ELECTRONIC
TECHNICIANS

tronic technicians to wor
: Available
cJeCtR EL or i
S anie ¢ traming
S Experienceg
s ieed gy g
= echemaucb, hre ;; " ;Oad.vpg
DA. 4-4733 for appointment. = CONStiuciiny ele nald
ALTO SCIENTIFIC Co.. Inc. " ehrenjig and c)ia- ~CL1'0.'UC.
855 COMMERCIAL ST. ration, A%als prepa-

PALO ALTO

EMERSON

Qs oomes

1st Class
Permit No, 288-R
Washington, D. C.

-1 BUSINESS REPLY CARD l
No Postage Stamp Necessary If Mailed in United States

4¢ Pastage Will Be Paid By

CAPITOL

RADIO

ENGINEERING

INSTITUTE

YR R EE-R B NN &

INDUSTRY CALLS FOR CREI TRAINING
BY NAME . . . 50 SHOULD YOU!

Here you see actual help wanted ads—one
from a San Francisco newspaper, another seen
in Washington. They are just two of many
which specify “CREl or equal” education.
This shows that industry approves CREI train-
ing, even insists on it. Experience 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 educational program.

3224 SIXTEENTH STREET, N.W.
WASHINGTON 10, D. C.

1
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Branp NEw CoOURSE ADDED: AUTOMA-
TION AND INDUSTRIAL EiLkctronics EN-
GINEERING TECHNOLOGY:

Complete course, covers all phases of
automation. Special emphasis on
theory, functioning and applications of
servo-mechanisms and computers. Also
note-worthy: Lessons on machine con-
trol, instrumentation, data-processing
and telemetry.

iurmaL;
desir-


www.americanradiohistory.com

ownership of a PHOTOFACT strvice baa LIBRARY

SPELLS SUCCESS FOR SERVICE TECHNICIANS

"'t be wi
fo-_da.,,e 5

ervice.u
—Franj
s"y‘ée”S%Mes«-. _se':{,der,
lurksb""’sl West c:el
a,

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

ARIZONA
“I would not take anything for
my valuable collection of Sams
PHOTOFACT.”
—Charles S. Cook,
Winslow, Arizona

IDAHO
“My PHOTOFACT library is an
indispensable source of service
information on the...TV sets
serviced in our shop. Without
this information, the time re-
quired to complete many -epair
jobs would be prohibitive.”
—Richard Huntley,
Craigmont, ldaho

WISCONSIN
“With the PHOTOFACT file to
back us, we have compiete con-
fidence that we can handle any
service problem brought to the
shop.”
—Howard R. Olds,
Darlington, Wis.
TEXAS
“{ don't see how anyone canrun
a shop without a set of PHOTO-
FACT. | would be lost without
mine. They are a must on any
bench job. You can do a faster
job with the information in
PHOTOFACT."”
—T. A. Hopkins,
Quanah, Texas

OHIO
“PHOTOFACT speeds up my
service on repairs and the fil2
cabinets help dress up th=2
shop.”

—Ed Rahm, Toledo, Ohio

SOUTH CAROLINA
*(With PHOTOFACT) | have a
lot less time on the bench and !
can do a more complete repair
job on a customer's set and
have less come-backs because
of a perfect repair job.”
—Glen Stewart,
Pickens, S. Car.

Addre

MASSACHUSETTS
“PHOTOFACT has been one of
the mainstays in my service
business. The PHOTOFACT
library has cut my service time
well in half and has more than
paid for itself already. In the
best words—PHOTOFACT
kept my new business in the
biack."
~—Benjamin L. Hall,
Edgarton, Mass.

PENNSYLVANIA
““They are just great. Cuts sery-
ice time to a minimum."”
~—Virgil Franceschini,
Barnesboro, Pa.
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CHANNEL MASTER

TV ANTENNAS

Dealers sell more T-W’s than any
other fringe-area antenna—by far. The
powerful T-W delivers the highest gains
and front-to-back ratios of any all-
channel VHF antenna. Its rugged con-
struction provides more years of peak
performance. And it's nationally adver-
tised on network TV and in leading mag-
azines. Recommend a T-W for your next
installation—and help your business
Zrow,

CHANNEL MAasTER Tallf

The World’s Most Powerful TV Antenna

=

S
fds

by 2 G
gl S

get this great new
TRANSISTOR RAD[Q DISPLAY

Channel Master’s colorful, pilfer-proof display
lets your customers see, touch, and play these
outstanding radios—wraps up more sales than
ever before. Use it to set up your own complete
transistor radio center in less than 1 square
foot of shelf or counter space. Ask your Channel
Master distributor for full details.

A, model no. 6502 $39.95 list
B. model no. 6506 $49.95 list
C. model no. 6511 $54.95 list
D. model no. 6512, Short Wave
and Standard Broadcast,
$72.50 list

also available: model no.
6514, Marine Band and

Standard Broadcast
$74.95 list

Unmatched sensitivity, superb tone,
handsome design, and low price
have made Channel Master

one of the country’s largest-selling lines
of transistor radios.
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w' CHANNEL MASTER

HIGH FIDELITY
COMPONENTS

New components with a new idea: the “Practical
Approach!” Channel Master’s new hi-fi line is designed
to eliminate confusion by directing the customer’s atten-
tion to the 5 basic, practical considerations which apply
to the selection of any high fidelity system: Performance,
Ease of Operation, Versatility, Styling, and Cost.

The Channel Master line eminently satisfies each of
these requirements. These are instruments of superb
quality and striking appearance, offered at moderate
prices. They reproduce with astonishing accuracy the
entire audible spectrum with an absolute minimum of
manual controls. The result is a true high fidelity system
which satisfies the most discriminating audiophile...
and yet can be used and enjoyed by virtually everyone.

Available in Eastern Areas only

CBANNEYL 571157'[5/

Cabinets available
in wood or metal.

Tiny Minstrel Speaker Sysrem
brings concert hall realism to the home

Now, for the first time, full dynamic realism is
achieved in a miniature enclosure only 9 x 9 x 16",
Through the patented new ’’Acoustic Transformer”
principle the entire air chamber becomes a phase match-
ing air transformer which produces clear, undistorted
sound from 50 to 15,000 cycles. The big sound and
small size of Channel Master Minstrels make them ideal
for flexible, space-saving, low-cost stereo installations.

avdiophile net $2995

Monaural Amplifier model No. 6620
audiophile net $7995 without cabinet

This superb 20 watt (40 watt peak) amplifier
faithfully reproduces every sound audible to
the human ear. Modern feed-back circuitry
assures minimum distortion and full-
frequency range. Special adapter jacks make
conversion to a stereo system simple and
economical. Solid brass face panel.

T

Stereophonic Amplifier
Model No. 6600
audiophile net $1 1995 without cabinet

The Channel Master 6600 stereophonic am-
plifier is an instrument of flawless electronic
craftsmanship, embodying every advanced
technical feature for full-range stereophonic
sound reproduction. 16 watts on each chan-
nel (32 watt peak). Solid brass face panel.

AM/FM Tuner Model No. 6100

audiophile net $84-95 without cabinet

This outstanding tuner provides fine perform-
ance, pinpoint station selectivity and effort-
less flywheel tuning. Automatic Gain and
Volume Controls on FM and AM prevent
overloading by strong signals and maintain
constant sound levels. Special multiplex out-
put permits tuner to be adapted for stereo-
phonic FM broadcasting. Solid brass face
panel. ; .

clo
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get
this
brilliant,

new "

*Yorce.
77,

"> Monaural and Stereo
.. 12 inch LP record

Side one: The ABC’s of High Fidelity
Side two: A Stereo Primer

This tremendous demonstration record, pro-
duced by the foremost manufacturer of high-
fidelity loudspeaker systems, explains briefly
(and simply) the wonderful world of high-
fidelity and the really easy-to-understand
components required for the finest home
music system. You'll be startled by the thrill-
ing sounds on' this record—many of them

spectacular stereo '‘firsts.”

Write for it now: Enclose either check or

money order for:$1.50 and send to:

Electro-Voice, Inc.
Buchanan, Michigan

Enclosed is $1.50. Please send your fascinating

Stereo-monaural 12” LP record.
To:

NAME

Dept. EW-4

ADDRESS

cImy..____ ZONE___ STATE_ .

LARRY EUGENE has joined Electro-Voice,
Inc. as manager of the cartridge divi-
sion. In this capaci-
ty Mr. Eugene will
be responsible for
all company activi-
ties pertaining to
this component.

Mr: Eugene was
formerly sales man-
ager of The Howard
Company, a subsidi-
ary of Howard W. Sams & Co., Inc.
Previously, he was advertising and
sales promotion manager of Permoflux
Corporation. Prior to this assignment,
he was assistant sales promotion man-
ager at Allied Radio for seven years.
ASSCCIATION OF ELECTRONIC PARTS
& EQUIPMENT MANUFACTURERS has
compiled a policy format to aid manu-
facturers in composing distributor pol-
icy with a check sheet of pertinent
points and to offer some uniformity in
the layout of such policies. This format
has been sent to all of the Association’s
132 member companies.

The report of the special committee
on policy offered suggestions for a for-
mat which will enable a distributor to
find the desired information on manu-
facturer policy with a minimum of
searching. It was emphasized that
nothing in the report is to be construed
as a recommendation that all manufac-
turers have written policies or that
such policies have any specific contents.
WILLIAM E. JOHNSON has been ap-
pointed to the position of dealer sales
manager for the
Heath Company. In
his new capacity
Mr. Johnson will be
responsible for the
development of na-
tional dealer organ-
ization tofurther
the sale of the com-
pany’s line of elec-
tronic technician and hobbyist Kkits.

Mr. Johnson joined the firm in 1958,
after being associated with Whirlpool
Corporation as an assistant advertising
manager. A graduate of the University
of Illinois, he spent two years in New
York City with the Army Signal Corps.

BELL TELEPHONE LABORATORIES and
the American Institute of Electrical
Engineers have announced the estab-
lishment of an award for achievement
in the field of telecommunications, to
be known as the Mervin J. Kelly
Award.

The award is named in honor of Dr.
Kelly, former president and chairman
of the board of Bell Laboratories, who

retired recently after 41 years of serv-

26
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ice with the organization. Dr. Kelly is
a Fellow of the AIEE and has been
active in Institute affairs for 33 years.

The Kelly Award will be made an-
nually by the AIEE to an individual
who has made an outstanding contri-
hution to the advancement of the art of
telecommunications. The prize will
consist of a bronze medal, a cash award
of $1000, and a certificate. The first
award will be made by the Institute in
1960. It is being sponsored by the Lab-
oratories but will be administered sole-
ly by the Institute.

kS * *

JAMES J. SHALLOW has been appointed
vice-president of CBS-Hytron, a divi-
sion of Columbia
Broadcasting Sys-
tem, Inc. He will al-
SO serve as general
manager of the com-
pany’s phonograph
department.

Prior to this ap-
pointment, Mr.
Shallow was general
manager of merchandising for the con-
sumer products division of Philco Corp.
He joined this firm in 1932 as auto-
motive sales specialist for the motor
parts company and, in June, 1958, re-
ceived the appointment in the con-
sumer products division.

LAWRENCE J. EPSTEIN is now vice-pres-
ident in charge of sales for United
Audio Products Inc. . . . Heath Com-
pany announces the appointment of
JOHN T. CAVIEZEL to the position of
dealer sales representative . . . DR.
MERVIN J. KELLY has been elected a
director of Tung-Sol Electric Inc. . . .
ABE MORIN has joined Bogen-Presto, a
division of The Siegler Corporation, as
purchasing agent . . . Harman-Kardon,
Inc. elected JULIAN KERWIN to the post
of vice-president for operations and
FRED SAMUEL vice-president for manu-
facturing . . . JACK KARNS has been
elected president of Qualitone Indus-
tries Inc. . . . Electro-Voice, Inc. an-
nounces that CHARLES MOLITOR is now
its chief industrial engineer . . . Preci-
sion Apparatus Company, Inc. has an-
nounced the following appointments
and promotions: SOL SPARER, sales
manager of the distributor sales divi-
sion for the parent firm and its subsid-
iaries (Pace FElectrical Instruments
Co., Inc. and PACO Electronics Co.,
Inc.); HARRY BRASSEN, comptroller;
and ALAN D. MENTZER, production
manager of the PACO division . :
LEWIS E. GILLINGHAM has been named
marketing director and advertising
manager of Altec Companies, Inc. . . .
Packard-Bell Electronics Corp. has
named, H. S. CRAWFORD to the position
of purchasing agent for the technical

RADIO & TV NEWS
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«hy SYLVAN ATV

with the new

Y

means years of dependable

operation...

more satisfied customers

1.

DEMONSTRATED DURABILITY

One end of the rugged “"LIFETIME
ENGRAVED CIRCUIT” is being bent continu-
ally-up and down a distance of over 3 inches.
This has now gone on over a million times!
Yer, the amazing LIFETIME ENGRAVED
Circurr keeps a clear and steady picture on
the screen. There have been No instances of
loose or weakened connections, breakage, or
failure of any kind!

LONG TUBE LIFE

Longer tube life is assured in all SyLvaNia
sets by a “controlled warm-up” system. All
tubes in series have the same warm-up time
(approximately 11 seconds) despite varying
heater voltages because tube heater resist-
ance is carefully selected and manufactured.
Thereisnodangerof harmfulsurgesand over-
heating damaging the lower voltage tubes.

An actual unrerouched photo of one of the rough-
est tests ever given an operating chassis—note clear
picture.

3. GOOLER OPERATION

Old-fashioned transformers, with bulky
fins to transfer heat to the interior of the
cabinet, raise the temperature of the low
voltage power supply as much as 60° hot-
ter than the new semiconductors used
with the LIFETIME ENGRAVED CIRCUIT.
A cooler operating chassis means greater
life for all components.

Recommend SYLVANIA TV
—every set has a “"LIFETIME ENGRAVED CIRCUIT”

April,

1959
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2 RESIDENT SCHOOL COURSES

. RCA INSTITUTES, DEPT. RNR-49
350 W. Fourth St., N.Y. 14, N.Y.

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

NAME s e e o s tinan miase o Mttt ST
please print

ADDRESS. .l s e S e R B

CITY e ZONE ___________ STATE (L iceae e

For Home Study Courses see ad on opposite page

products division . . . WENDELL R. SMITH has been ap-
pointed director, marketing research and development, RCA

. DONALD B. DAVIS is now vice-president of Klipsch and

Associates, Inc.
RAYMOND T. LEARY, sales manager of the distributor di-
vision of Cornell-Dubilier Electric Corporation, has been
elected a vice-president of the organiza-
tion.

Mr. Leary joined the corporation in
1946. He was a member of the Class of
1942 at Brown University and also at-
tended Northwestern School of Com-
merce and the Graduate School of
Business Administration at Harvard
University.

During the Second World War Mr. ©
Leary was a Lt. Commander and area commander, PT Boat
Squadrons, in the Pacific Theater.

FISHER BERKELEY CORPORATION has purchased BENNETT
LABORATORIES, INC. of Redwood City, California. The two
companies will remain separate entities but over-all man-
agement will come entirely from the parent company’s
personnel . . . VARIAN ASSOCIATES has completed nego-
tiations, subject to final settlement of legal and accounting
matters, whereby this firm and BOMAC LABORATORIES, INC.
will combine operations through an exchange of common
stock, with the former acquiring an 80% interest in the
latter company and having an option to acquire the balance
of the outstanding common stock . . . REX CORPORATION
announces the formation of an electronic components de-
partment headed by James D. Kelly . . . TRIO LABORATO-
RIES, INC. recently moved to new and larger quarters at
Plainview, Long Island, N. Y. . . . The jobber division of
PYRAMID ELECTRIC COMPANY has moved its offices and
warehouse from North Bergen to 507 26th Street, Union
City, New Jersey . .. The responsibility for high-fidelity
phonograph components manufactured by the specialty
electronics component department of GENERAL ELECTRIC
COMPANY in Auburn, N. Y. is to be transferred to the firm’s
radio receiver department in Bridgeport, Conn.

WORLD RADIO LABORATORIES, INC., Council Bluffs, Iowa,
has opened a branch store in Fremont, Nebraska. The
branch, to be located at 205 North D Street, will be re-
stricted entirely to dealer-service operation, with the whole-
sale supply of parts, tubes, accessories, and equipment to
duly authorized dealers and service technicians for radio
and television in that area.

With this move to Fremont, the company can now easily
maintain immediate one-day shipment to this area.

GEORGE CHARLES DE HEVESY is the recipient of the second
Atoms for Peace Award. Created by the Ford Motor Com-
pany Fund as a memorial to Henry and
Edsel Ford, the idea was conceived in
response to President Eisenhower’s ad-
dress before the United Nations in which
he urged the people of the world to har-
ness the power of the atom for the peace-
ful service of mankind.

Professor de Hevesy was born in Bu-
dapest, Hungary in 1885 and has been
associated with the Research Institute
for Organic Chemistry at the University of Stockholrn,
Sweden, since 1934. The Award was presented in recogni-
tion of his pioneering efforts in the field of atomic science,
as well as biology and medicine. The citation read in part,
«“. . . your discovery has been used to extend knowledge
and to enhance the well being of people everywhere through
almost every field of science, agriculture, and technology.”
The Award carries a grant of $75,000.

Professor de Hevesy was awarded the Nobel Prize in
Chemistry in 1934. In addition to many other international
awards, he is the recipient of the Copley Medal of the
Royal Society of London, the Faraday Medal, and the

Bailey Medal.
28 RADIO & TV NEWS
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LET RCA TRAIN YOU
/ IN ELECTRONICS

RCA Institutes celebrates Fifty Years of Electronic

Traiming by introducing its newest Home Study Course . . .

FLECTRONICS FOrR AUTOMATION

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

Electronics
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 INSTITUTES, Inc. tome study School, Dept. RN-49

A Service of Radio Corporation of America

Send for our

64 page Home 350 West Fourth Street, New York 14, N. Y.
Without obligation, send me the FREE catalog of Home Study Courses. No
study catalog salesman will call.
NOME s omim s covim e e, i 8 o S el g Erahoiont 500 gk God fgeeiss -~ B- et Jiva PR
FQEE ! Please print
Addressiites PP =R . Pirae bow vl o 4 50, aPred M. . L T
Gty A Wieddar Sl Mimbom e S & Atk b Zone...... State A s G s lels s o s o

Korean Vets! Enter Discharge Date............... . Bl e 5 S . S

FOR RESIDENT SCHOOL
COURSES SEE AD ON
OPPOSITE PAGE

CANADIANS — Take advantage of these sume RCA courses at no
additional cost. No postage, no customs, no delay. Send coupon to:

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

To save time, paste coupon on posicard.
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ONLY
UNIVERSITY
MAKES

DIFFERENT PUBLIC
ADDRESS SPEAKERS

DIFFERENT PUBLIC
ADDRESS DRIVERS

THE SPECIFIC SPEAKER YOU NEED —no ‘‘all-purpose”
compromises, but the right speaker for the right job—
paging, explosion-proof, super-power, etc.—with several
models in each class.

THE RIGHT POWER YOU NEED—-from 5 watts to 600
watts. Not more than you need, not less than you need.

THE SOUND DISPERSION YOU NEED—deep or shallow
penetration, narrow or wide, 360° horizontal . .. only
with University can you put the sound where you want it.
THE FREQUENCY RESPONSE YOU NEED—your choice of
high and low cut-offs as required—whether to cut

b

4
. i

:
i

' CAN YOU GET...

through extreme noise levels, or for true high fidelity
music reproduction.

THE ECONOMY YOU NEED—lowest initial costs for plan-
ning and installation, lowest running costs, lowest re-
pair and service costs.

...and only with University can you get the quality
you need . .. every University speaker boasts exclusive
design features, the finest of materials, exacting stand-
ards in construction and must pass rigid performance
tests. All these are your assurance that University wiil
do the job better, longer, and at lowest possible cost.

THAT'S ‘WHY UNIVERSITY ‘IS THE UNIVERSALLY ACCEPTED N'AMEV IN THE ENTIRE FIELD OF SOUNDCASTING

How you can § Invest $1 for the invaluable 64-page UNIVERSITY TECHNILOG, the Send for FREE copy of Product Cataiog
i authoritative reference book for planning P.A. speaker systems Contains information and specifi-

choose the o Only book of its kind . . , packed with the solid factual data cations on all University public ad-
n you need to save time and money. Covers in detail: how to dress speakers. ..directional, radial,
right speaker select the proper driver for the specific job, directional vs. wide-angle, paging and talk-back,
: ‘wide-angle horns, best use of radial trumpets, high fidelity in submergence-proof, high fidelity
fﬂr the PA., coping with reverberation, methods of overload protec- weatherproof, super-power, ex_plo-
vpe tion, etc. Includes specs, charts, diagrams, and the exclusive sion-proof, portable soundcasting,
specific SOUND SYSTEM DESIGN CHART—effective guide for planning ete. Also, high fidelity cone speak-
. N typical installations. Send $1.00 to Desk 8-12, University Loud~ ers, enclosures and speaker systems
application.. .. speakers, Inc., 80 So. Kensico Ave., White Plains, New York. suited for commercial installations.
30 RADIO & TV NEWS
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S

Latest Information

on the Electronic Industry
By RADIO & TV NEWS'
WASHINGTON EDITOR

NEW CHANNELS FOR SPACE COMMUNICATIONS UNDER STUDY——For the first time,
specific channel provision for Earth-Space (radio communication between
earth and objects in space) and Space (radio communication between objects
in space) services is now being probed by the FCC. In an historic fre-
quency-allocation proposal, which could eventually completely alter the
radio regulations of the International Telecommunication Union, the Com—
mission said we are now moving into a new era involving radio control of
natural or artificial space objects embracing the moon, planets, satel-—
lites, and space vehicles beyond the earth. Bands taken from Government
assignments (25.6-25.65, 100-150, 1700-1725, 1825-1850, 2275-2300, 8300-
8400, 15150-15250, and 31500-31800 mc.) are being suggested for the space
program to accommodate such functions as tracking telemetry, command (i.e.,
turning on or off transmitters aboard space vehicles from the earth or from
other space vehicles), communications between earth and space vehicles, and
for communications between space vehicles themselves. The FCC said that
the space channels would not be used now for relaying third-party communi-—
cations (aural or TV broadcasting) using space vehicles as either passive
or active relay stations.

MILLIONS ASKED FOR SPACE-SATELLITE PROJECT—A fund of over $100-million
has been budgeted for a continuation of experiments with satellites serving
as relays for intercontinental transmission of government messages, voice
and television. A portion of the exploration tests will cover, it is said,
research into wave propagation through ionized gas in space communications,
determining functions in space science and engineering where we are con-—
cerned with navigation and guidance by radio, position-determination by
radar, radio links for communication and control, telemetering, planetary
radio mapping, radio astronomy, and interplanetary investigations by radio
waves. One of the problems to be solved is electron density activity at
great heights, about which very little is now known. Currently, scientists
say that electron density moves up, in general, with increasing height,
reaching a maximum in the 120- to 240-mile region.

TWO ANTI-PAY-TV BILLS PRESENTED IN SENATE AND HOUSE—Three members of
Congress have introduced anti-toll-television measures . . . One, an inter-
im resolution which would prohibit pay-TV (broadcast and wire) until
Congress passes legislation detailing just how subscription television
should be regulated, was offered by Representative Oren Harris, chairman of
the House Interstate and Foreign Commerce Committee. The FCC would be
authorized to conduct technical tests for a limited time under the Harris
provision, but only one system at a time would be investigated. 1In the
Senate, an anti-pay-TV measure was placed in the hopper by Senate Minority
Leader Everett Dirksen and Senator William Langer. Like the Harris reso-
lution, this bill also forbids an FCC pay-TV OK until and unless Congress
issues permission, although under this plan the FCC would have authority to
determine which pay system meets Government standards.

COMMERCE DEPARTMENT ANNUAL SURVEY SEES BOOM FOR ELECTRONICS—-The De—
partment of Commerce announced in its recent annual Business and Defense
Services Administration survey that, spurred by military and industrial
needs, the total electronic output in 1959 has been estimated at $7.9
billion—a new record that exceeds the 1958 level by 14 per—-cent. More
than half of this, it was reported, will go to the military.

GOVERNMENT AIDS FORMATION OF ELECTRONIC PRODUCTION POOL ON LONG ISLAND

——A new small business production pool, composed of four small firms locat-
ed on Long Island, New York, has been formed with the assistance of the
Small Business Administration. The pool, Electrodyne Industries, Inc., has
a total of 169 employees and will seek contracts for production of devices
relating to transmitting and receiving, navigation, radar and radiac equip-
ment, guided missile assembly, and instrumentation. Members of the pool
are Paromal Products, Inc., Holden-Massey Corp., Republic Electronic Indus-

oo

tries Corp., and Microtran Co., Inc. ' 30
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How far can

‘“Just being called a Field Engineer—an impressive title
for a man without a degree—that really gives me a lift.””

This is Jim Pieratt talking. With a high school education
and Navy Technical training behind him, Jim holds a
key job in one of America’s most important electronic
projects. He’s an IBM Computer Units Field Engineer
on Project SAGE.

Jim is 25, lean, crew-cut and soft-spoken. He smiles
modestly when you ask him about his accomplishments.
We were curious to know whether he had been technically
inclined when he was a youngster.

“The truth is that I didn’t become interested in electroniecs
until I joined the Navy,” says Jim. ‘‘Before that, the
only technical thing I might have done was to take a
couple of alarm clocks apart. I chose electronics in the
Navy because I thought there was a future in it.””

Change of attitude

“A lot of fellows may think, as I did, that a computer is
too complicated for anybody but an Einstein to under-
stand. It’s not so. Even the largest computers like SAGE,
which occupies space equivalent to a city block, can be
comprehended by the ordinary man. But I didn’t know
this when I went for my employment interview—and I
wondered if the algebra and trig I'd taken at Kalamazoo
Central High would qualify me. Then my interviewer
told me a little about computers . . . how they work and
what my job would be after I finished IBM school. I made
up my mind right then; I wanted this job.”

32

you go in electronics .

Training school

Soon, Jim and 21 other fellows like himself started train-
ing in Kingston, New York, getting on real intimate
terms with IBM’s electronic giant. Marvel of complexity
though it is, when it sits on the floor and you study it
part by part, the computer loses its mystery. Little by
little, you begin to understand the whole from the sum
of the components.

“The 20 weeks I spent in training were very happy,’’ says
Jim. “It’s interesting all the way. They encourage you to
think for yourself and your efforts are recognized. During
the training period, I received a living allowance in
addition to my salary.”

Strategic job on Project SAGE

Jim is stationed in Virginia, near Richmond. His duties
include installing, checking and testing out computer
units. The giant electronic computers are the very heart
and mind of Project SAGE (Semi-Automatic Ground
Environment). To the in-put section of the computer
comes data from radar sites, ships, reconnaissance planes
and ground observer posts throughout the country. The
display consoles give a visual representation of the
complete air defense situation. Jim’s prime responsibility
is to keep the display consoles running.

8 pleasant hours a day

“I'm essentially my own boss and I'm encouraged to
think for myself. For me, this is an ideal environment.

RADIO & TV NEWS
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He is programming a control board

. without a degree?

What do I like best about my job? Trouble-shooting, T
think. I enjoy being able to repair anything that isn’t
working properly. As a Field Engineer, I have opportuni-
ties to assume other engineering functions. For instance,
while I have nothing to do with design engineering, I do
suggest changes for review by the Design Engineers. I
also rewrite engineering procedures.”’

Where do you go from here, Jim?

“There’s plenty of room for me to grow at IBM. My next
step up should be to Systems Engineer. This calls for
more headwork. After that, if I display enough initiative,
I may become a Group Supervisor.”

Family, friends, recreation

Jim, his wife and three-year-old daughter live in a
pleasant ranch home, just a few miles from the site.
Social life? “We’ve made quite a few friends here,” says
Jim. “Mostly among the IBM fellows and their wives.
We play golf together.”’

Where do you go from here?

Can you look ahead, as Jim Pieratt does, and see yourself
as a man on the way up? Maybe you should give some
thought to IBM Military Products and the Project SAGE

program. Opportunities are greater than ever. IBM’slong-'

range program will continue to grow in importance and
vast sums will be invested in hiring the right men to
accomplish its vital objectives.

April, 1959

He is testing a pluggable unit

Adiusf.ing console photo cell

If you have a minimum of 3 years' technical schooling—
or equivalent experience—you may be eligible for ad-
vanced training for 20 weeks as a Computer Units Field
Engineer. While training, you receive full pay plus living
allowance before assignment to a permanent location.
You are paid a salary, not hourly wages, plus overtime.

From then on, you can go as far as your abilities and
ambition will take you. IBM is the leader in a field that
offers you unlimited horizons. And, as you may already
know, at IBM you receive company-paid benefits that
set standards for industry today.

Mr. N. H. Heyer
Dept. No. 650D
Military Proaucts Division
IBM Corp., Kingston, N. Y.

WRITE TODAY TO:

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

IBM

MILITARY PRODUCTS

33
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OUT OF THIS WORLD
PERFORMANCE...

with RMC Discap® Ceramic Capacitors

The same dependability that prompted the selection of
RMC Discaps for the power supply of the Explorer IV
satellite can now be yours for use in servicing TV and radio
sets. These quality ceramic capacitors, favorite of original
equipment manufacturers, will help cut time-consuming
callbacks, and at the same time, brighten your profit
picture.

RMC Discaps are available from your distributor in a
handy 5-pack that prevents tangling of leads, and stores
as easily as a file card.

® Trademark of Radio Materials Company, a division of P. R. Mallory & Co. Inc.

Another veteran of ovter
space—Mallory Mercury
batteries. They've gone up
with every U.S. satellite.
In satellites or transistor
radios, they can't be beat
for long, fade-free life.

Fp Cupaulors—fhe original Gem Capacitors—tops in Gold Label*  Vibrators—un-

85°C filter with the hum pre- moisture proof design for buf- equalled performance and life
venting etched cathode. fer, by-pass or coupling. . . . the quietest vibrator ever.
*Trademark

MATTGRY

Inc., INDIANAPOLIS 6, INDIANA

P. R. MALLORY & CO.

34
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Sta-Loc Controls—design allows your
distributor to custom-assemble in just
30 seconds, any of over 38,000 combi-
nations.
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World-famous
EICO advantages
guarantee your complete satisfaction:

Advanced engineering e Finest quality components
e ‘‘Beginner-Tested,” easy step-by:step instructions
o LIFETIME service & calibration guarantee
e IN STOCK. — Compare, then take home any EICO
equipment—right ‘‘off the shelf''—from 1900 neighbor-
hood EICO dealers.

FM Tuner HFTSO
AM Tuner HFTS4

e

o SN

Bookshel!
Speaker System
KF§1

Monaural lnte@rated Amplitiars;
and 12-Watt
(use 2 {or Stereo)

i

Omni-ditectional
Monaural Preamplifiersy S;@@alxew System HFSZ
F65, HEESA 36™ B % 15%° W & 119" &

(stack 2 for Stereo)

M@wwraﬂ Power Rmn ifierss
, 50, 35. 38, 22 and 14-Wakt
(lms@ 2 for Stereo)
Steree Power Amplifice HFEE

Over 1 MILLION EICO instruments in use throughout the world.

April, 1959

NEW STEREOPHONIC EQUIPMENT

HF85: Sterea Dual Preamplifier is a complete stereo con-
trol system in “low silhouette’ design adaptable to any
type of instalflation. Selects, preamplifies, controls any

stereo source—tape, discs, broadcasts. Superb variable

crossover, feedback tone controis driven by feedback
amplifier pairs in each channel. Distortion borders on
unmeasurable even at high output levels. Separate lo-
level input in each channel for mag. phono, tape head,
mike. Separate hi-level inputs for AM & FM tuners & FM
Multiplex. One each auxiliary A & B input in each channel,
Independent level, hass & trebfe controls in each channel
may be operated together with built-in clutch. Switched-
in loudness compensator. Function Selector permits hear-
ing each sterec channel individually, and reversing them;
also use of unit for stereo or monophonic play. Full-wave
rectifier tube power supply. 5-12AX7 /ECC83, 1-6X4. Works
with any high-quality stereo power amplifier such as
EICO HF86, or any 2 high-quality mono power amplifiers
such as EICO HF14, HF22, HF30, HF35, HF50, HF60.
“Extreme flexibility . . . a bargain’ — HI-FI REVIEW.
Kit $39.95. Wired $64.95. Includes cover.

HF86: Sterea Dual Power Amplifier for use with HF85
above or any good self-powered stereo preamp. Identical
Williamson-type push-pull EL84 power amplifiers, con-
servatively rated at 14W, may be operated in paralle] to
deliver 28W for non-stereo use. Either input can be made
common for both amplifiers by Service Selector switch.
Voltage amplifier & split-load phase inverter circuitry
feature EICO-developed 12DW7 audio tube for significantly
better performance. Kit $43.95. Wired $74.95.

HF81: Sterea Dual Amptifier-Preamplifier selects, ampli-
fies & controls any stereo source — tape, discs, broad-
casts—& feeds it thru self-contained dual 14W amplifiers
to a pair of speakers. Monophonically: 28 watts for your
speakers; complete stereo preamp. Ganged level controls,
separate focus (balance) contro!, independent full-range
bass & treble controls for each channel. identical William-
son-type, push-pull EL84 power ampiifiers, excellent out-
put transformers. ‘‘Service Selector’” switch permits one
preamp-control section to drive the internal power ampli-
fiers while other preamp-control section is left free to
drive vour existing external amplifier. *‘Excelient’’ —
SATURDAY REVIEW; HI-FI MUSIC AT HOME. ‘‘Outstand.
ing quality . . _ extremely versatile” — RADIO & TV NEWS
LAB-TESTED. Kit $69.95. Wired $109.95. Includes cover.
MONO PREAMPLIFIERS (stack 2 for Stereo) HF-65: superb
new design, Inputs for tape head, microphone, mag-
phono cartridge & hi-level sources. IM distortion 0.04%
@ 2V out. Attractive “'low silhouette’” design. HF65A
Kit $29.95. Wired $44.95, HF65 (with power supply) Kit
$33.95. Wired $49.95.

MONO POWER AMPLIFIERS
(use 2 for STEREQ)

HFB0 (60W), HF50 (50W), HF35 (35W), HF30 (30W), HF22
(22W), HF14 (14W): from Kit $23.50. Wired $41.50,

MONO INTEGRATED AMPLIFIERS
(use 2 for STEREO)

HF52 (50W), HF32 (30W) HF20 (20W), HF12 (12W): from
Kit $34.95. Wired $57.9

SPEAKER SYSTEMS (use 2 for STEREO)

HFS2: Natural bass 30-200 cps via slot-loaded 12-ft. split
conica! bass horn. Middles & lower highs: front radiation
from 814" edge-damped cone. Distortionless spike-shaped
super-tweeter radiates omni-directionallv. Flat 45-20,000
cps, useful 30-40,000 cps. 16 ohms. HWD 36”, 154",
11157, “Emlnently musical'’—Holt, HIGH FIDELITY. “Fine
for stereo''-MODERN HI-FI. Completelv factory-built:
Mahogany or Walnut, $139.95; Blonde, $144.95

HFS1: Bookshelf Speaker System, complete with factory-
built cabinet. Jensen 8” woofer, matching Jensen com-
pression-driver exponential horn tweeter. Smooth clean
bass; crisp extended highs. 70-12,000 c¢ps range.
Capacity 25 w. 8 ohms. HWD: 11" x 23" x 9”. Wiring
time 15 min. Price $39.95.

FM TUNER HFTS0: Surpasses wired tuners up to 3X its
cost. For the first time, makes practical even for the
novice the building of an FM tuner kit equal to really good
factory-wired units. No alignment instruments needed.
Pre-wired, pre-aligned temperature-compensated ‘‘front
end’’ is drift-free — eliminates need for AFC. Precision
“eye-tronic’’ DM-70 traveling tuning indicator, supplied
pre-wired, contracts at exact center of each FM channel,
Pre-aligned IF coils. Sensitivity 6X that of other kit
tuners: 1.5 uv for 20 db quieting, 2.5 uv for 30 db quiet-
ing, full limiting from 25 uv. IF bandwidth 260 kc at 6
db points. Frequency response uniform 20-20,000 cps
= 1 db. Cathode-follower & Multiplex outputs. Flywheel
tuning, automatic gain control, stabilized low limiting
threshold for excellent performance from weaker signals,
broad-band ratio detector for improved capture ratio &
easier tuning, full-wave rectifier & heavy filtering, very
low distortion. ‘“One of the best buys you can get in
high fidelity kits''—AUDIOCRAFT Kit Report. Kit $39.95*,
Wired $65.95*. Cover $3.95. *Less Cover, F.E.T. incl.

NEW AM TUNER HFT94: Matches HFT90. Selects “‘hi-fi"
wide (20c — 9kc @ —3 db) or weak-station narrow
(20¢ — Ske @ —3 db) bandpass. Tuned RF stage for high
selectivity & sensitivity; precision ‘‘eye-tronic’ tuning.
Buiit-in ferrite loop, prealigned RF & IF coils. Sensitivity
3 uv @ 30% mod. for 1.0 V out, 20 db S/N. Very low
noise & distortion. High-Q 10 ke whistle filter.
Kit $39.95. Wired $69.95, incl. Cover & F.E.T.

BEFORE YOU BUY, COMPARE;

i
I You may examine the complete EICO line at any ;
of 1900 neighborhood EICO distributers coast to
| coast. Compare critically with equipment several |
I times the EICO cost—then you judge. You'll see I
why the experts recommend EICO. kit or wired, as
| vour best buy. |
| |
| |
S

EICO, 33-00 NORTHERN BLVD., L. I. 1, N. Y.
Fill out coupon on other side for FREE CATALOG
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' Copyright 1958 by Electronic Instr. Co., Inc.

Add 5% in the West.
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shows you HOW TO SAVE 50%

the specs prove it . .

your BEST BUY is

for COLOR & Monochrome TV servicing

FREE CATALOG

on 50 models of top quality
professional test equipment.

MAIL COUPON NOW!

Prices 5% higher on West Coast.
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NEW!
TV-FM SWEEP
- GENERATOR &

MARKER #368

Entirely cleétronie s“ecp circuit ’(‘ho mechamcal
dcvnccs)
excellent linearity. Extremely flat RF output: new
AGC circuit automatically ad)usts osc. for max.
output on each band with min. ampl. variations.
Exceptional tuning accuracy: edge-lit hairlines
climinate parallax. Swept Osec. Range 3-216 mc in
5 fund. bands. Variable Marker Range 2-75 mc in
3 fund. bands: $60-225 mc on harmonic band. 4.5
mc Xtal Marker QOsc.. xtal supplied. Ext. Marker
provision. Sweep Width 0.3 mc lowest max. devia-
tion to 0-30 mc highest max. dev. 2-way blankmg
Narrow range phasing. Attenuators: Marker Sizg
RF Fme. RF Coarse (4 -step decade). Cables: ou
put, ’'scope horiz., ’scope vertical, Deep-etched:
satin alummum pnncl rugged grey wrinkle, steel
cabinet. : S

NEW! RF Lo
SIGNAL GENERATOR: =%
#324 8 @
KIT WIRED .- =5
$96% 5397 $e o

150 ke to 435 me with ONE generator! Better
value than generators selling at 2 or 3 times its
cost! 1deal for IF-RF alignment, signal tracing &
trouble-shooting of TV, FM, AM scts; marker
gen.; 400 cps audio testing; lab. work. 6 fund.
ranges: 150-400 kc, 400-1200 ke, 1.2-3.5 mec,
3.5-11 me, 11-37 me, 37-145 mc; 1 harmonic
band 111-435 me. Freq. accurate to *£1.5%; 6:1
vernier tuning & ecxcellent spread at most impor-
tant alignment freqs. Etched tuning dial, plexi-
glass windows, edge-lit hairlines. Colpitts RF osc.
directly plate-modulated by K-foliower for
improved mod. Variable depth of int. mod. 0-30%
by 400 cps Colpitts osc. Variable gain ext. ampli-
fier: only 3.0 v needed for 30% mod. Turret-
mounted coils slug-tuned for max. accuracy. Fine
& Coarse (3-step) RF attenuators. RF output
100,000 uv; AF sine wave output to 10 v. 50-ohm
output Z. 5-way jack-top binding posts for AF in/
out; coaxial connector & shielded cable for RF out.
12AU7, 12AVY, selenium rectifier; xmfr-operated.
Deep-etched satin aluminum panel; rugged grey
wrinkle steel cabinet.

TURN PAGE
FOR MORE
EICO VALUES

with accurately-biased  ineredactor for

NEW! DYNAMIC
.3 CONDUCTANCE
TUBE & TRANSISTOR
1 TESTER #666
KIT WIRED
69" $109*
COMPLETE with steel cover and handle.

SPEED, easc, unexcelled accuracy & thoroughness.
Tests all receiving tubes {(and picture tubes with
adapter). Composite indication of Gm, Gp & peak
cmission. Simultaneous sel of any 1 of 4 combina-
tions of § plate voltages, 3 screen voltages, 3 ranges
of continuously variable grid voltage (with 5%
accurate pot). New series.string voltages: for 600,
450, 300 ma types. Sensitive 200 ua meter. 5
ranges meter sensitivity (1% shunts & 5% pot).
10 SIX.position lever switches: freepoint conrnec-
tion of each tube pin. 10 pushbuttons: rapid insert
of any tube clement in leakage test circuit & speedy
sel. of individual sections of multi-section tubes in
merit tests. Direct-reading of inter-element leakage
in ehms. New gcar-driven rollchart. Checks n-p-n &
p-n-p transistors: separatc meter readings of eol-
lector leakage curremt & Beta using internal dc
power supply. Deep-ctched satin aluminum panel;
rugged grey wrinklesteelcabinet. CRA Adapter $4.50

COLOR

und Monochrome
DCto 5MCLAB& TV
5" OSCILLOSCOPE
#460
KiIT WIRED
; 57995 Sl 2950
e Features DC Amplifiers!

Tlat from DC-4.5 mc, usable to 10 mc. VERT,
AMPL.: sens. 25 rms my/in; input Z 3 megs;
direct-coupled & push-pull thruout; K-follower
coupling bet. stages; 4.step freq-compensated
attenuator up to 1000:1. SWEEP: perfectly linear
10 cps-100 kc (ext. cap. for range to 1 cps); pre-
sct TV V & H positions; auto. sync. ampl. & lim.
PLUS: direct or cap. coupling; bal. or unbal.
inputs; edge-lit engraved lucite screen; dimmer;
filter; berel fits std photo equipt. High intensity
trace CRT. 0.06 usec rise time. Push-pull hor.
ampl., flat to 400 kg, sens. 0.6 rms mv/in. Built-in
volt. calib. Z-axis mod. Sawtooth & 60 cps outputs.
Astig. control. Retrace blanking. Phasing control.
57 PUSH-PULL Oscilloscope =425: Kit $44.95, Wired $79.95.
7" PUSH-PULL Oscilloscape =470: Kit $79.95, Wired $129.50.

NEW ! PEAK-to-PEAK
VIVM #232 & UNI-
PROBE (pat. pend.)
KIT WIRED
52995 34995

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

o Uni-Probe — exclusive with

EiCO — only 1 probe performs’

all functions! - i

Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from cabinet. New balanced bridge circuit. ngh
Z input for negligible loading. 41£” mecter, can’t
burn-out circuit. 7 non-skip ranges on every
funection. 4 functions: +DC Volts, —DC Volts, AC
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme
wide-range accuracy. Zero center. Onc zero-adj. for
all functions & ranges. 1% precision cecramic multi-
plier resistors. Measure directly peak-to-peak volt-
age of complex & sine waves: 0-4, 14, 42, 140, 420,
1400, 4200. DC/RMS sine volts: 0- l 5, "), 15, 50,
150, 500, 1500 (up to 30,000 v.with HVP probec &
250 mc with PRF probe). Ohms: 0.2 ohms to
1000 megs. 12AU7, 6AL5, sclenium rectifier; xfmr-
operated. Deep-etched satin aluminum-panel,
rugged grey wrinkle steel cabinet.

® Send for
FREE CATALOG
now

L.1.C. 1, N.Y.
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E'co. & o nrthorn Bivd.,

struments [} Hi-Fi [J
FREE Catalog, name of neighborhood deafer.

NEW! Transistorized~—
Power & Bias Supply
=1020

Kit $19.95 Wired $27.95

NEW! Battery-Powered
Filament Continuity
Tester #612

Kit $3.95 Wired $5.95

Series/Parallel
R-C COMBINATION
BOX =114

KIT $13.95
WIRED $19.95

TUBE TESTER =625
KIT $34.95 Wired $49.95

o tests 600 mil series
string type tubes
* illuminated roli-chart

..$4.50
R e el e e e e | A

6V & 12V BATTERY
ELIMINATOR

& CHARGER =1050

KIT $29.95

WIRED $38.95

Extra-filtered for

transistor equipt.

#1060 KIT $38.95
WIRED $47.95

Miniaturized
MULTI-S!IGNAL
TRACER #145A

KIT $19.95
WIRED $28.95

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

1000 Ohms/Voit
V-0-M =536

KIT $12.90
Wired $14.90

R-C BRIDGE & R-C-L
COMPARATOR +950B
KIT $19.95
Wired $29.95
Reads 0.5 ohms—500 megs,
10 mmfd—5000 mtd,
power factor

VTVM PROBES
Peak-to-Peak ..
RF .

ngh Voltage ‘Probe-1 ...
High Voltage Probe-2 ..
SCOPE PROBES
Demodulator ..
Direct .......
Low Capacity

R4
Show me HOW TO SAVE 50% on {7] Test In-

Ham Gear. Send me
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By ROBERT GARY

CE N AR e

P S e

Additions to basic equipment cailed for

by the growing shop or exponding needs,

pands or when a larger organiza-

tion re-assesses its own operation,
one important question always arises:
How much test equipment is needed?
This query subdivides into several con-
siderations. What types of instruments
are essential? What instruments that
are not absolutely essential neverthe-
less represent wise investment? What
types should be available in duplicate?
How much of the shop efficiency is di-
rectly connected with test equipment ?
What particular types of instrument
contribute most to efficiency ?

There are no simple answers to these
problems. The individual circum-
stances vary so much from one firm to
the next that each case must be ex-
amined on its own merits. However,
there are some guide lines and practi-
cal pointers that may help a service
dealer in reaching his own conclusions.

We have eliminated from this dis-
cussion all “specialized” test equip-
ment. We also assume that the basic
five test instruments, described else-
where in this issue, are already at
hand. The test instruments we will
consider here are all suitable for sev-
eral different purposes, yet are not
among the basic, minimum equipment
necessary for any service work. We as-
sume that the complete service shop
will deal with black-and-white TV,
color TV, automobile radios, AM and
FM sets, and high-fidelity equipment.

WHEN a smaller service shop ex-
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The reader will understand that, where
the emphasis is on one particular type
of service work, the instrumentation in
that field will have to be more elab-
orate than in the others.

Since the v.o.m. rather than the v.t.-
v.m. has been included in the basic
complement, the latter type of meter
would be the first item to look for in
the complete service shop. There are
many different kinds of v.t.v.m. on the
market and they are all useful in ra-
dio, TV, and audio work. A good unit
should have at least four ranges to
cover from 3 volts full-scale up to 500
volts full-scale. It should have a polar-
ity-reversing switch so that the d.c.
probe can be used for positive and
negative voltages. Center-scale zero
setting should be possible to facilitate
tasks like FM detector alignment.

The ohmmeter ranges of the v.t.v.m.
are usually accurate enough for
troubleshooting. If the instrument is
intended for use in audio work, the
a.c. scale should be accurate to at least
5 per-cent down to the lowest voltage
range. The v.t.v.m. should also have a
flat frequency response up to 20 kc. and
possess a = decibel scale.

For full ultilization, three different
probes should be included. A high-
voltage probe, which extends the range
of the meter up to at least 30 kv. is
absolutely essential for color TV serv-
icing and is also a great help in black-
and-white TV work. Another useful
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M Allied “Knight-

A Kit” v.t.ov.m.

Arkay’s new
VT-10 v.tov.m.

RCA WV-77E VoltOhmyst.

EICO 460 wide-band
d.c. oscilloscope.

RCA WO0-914 wide-
band oscilloscope.

Jackson 655 audio oscillator.

“Knight-Kit” audio generator.
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probe contains a crystal diode used to
detect r.f. signals. This is very handy
in checking for FM or TV signals and
can also be used in conjunction with
the oscilloscope for TV signal tracing.
The third probe is a simple d.c. isolat-
ing probe, usually containing a high-
value resistor in series with the “hot”
lead so as to avoid loading down the
grid circuits.

A question which often arises is
whether it is worthwhile to provide a
meter for every technician or to allow
for the time wasted in shuffling meters
among different men. Most progressive
service groups will decide that each
man should have either a v.om. or
v.t.v.m. assigned to him to save ex-
change time and increase efficiency.

After the v.t.v.m., we must consider
the oscilloscope. It is assumed that a
narrow-band instrument alrcady exists
in the basic shop, but color TV servic-
ing requires a wide-band unit. Prob-
ably the best solution is either to have
several narrow-band scopes and one or
two wide-band units (depending on
shop size) or else to use a type of oscil-
loscope that can be switched to provide
either extra sensitivity over a narrow
bandwidth or less gain but a flat re-
sponse up to about 5 mc. Irrespective
of the type of scope or its features, a
service shop employing several people
will undoubtedly need more than one
scope. It may not be necessary to pro-
vide one for each technician, but there
should be at least one for every two
men. Also, crystal-detector and high-
impedance probes are essential to make
the scope a really useful instrument.

Signal generators are among the five
basic test instruments, but here again
a complete shop will need more than
one kind of generator. Just how many

- of which kind are needed depends on

the size of the organization and in
which field most of the servicing is
done. If any hi-fi work is done at all, a
signal generator covering the FM band
and one covering the audio frequen-
cies will be essential. If the service
shop is located in a u.h.f. reception
area, the wh.f. TV bands must be cov-
ered by one of the signal generators.
For color TV, a dot-pattern generator
and a color-bar generator, possibly in
a single unit, are required.

Even the basic generator that cov-
ers the AM broadcast band and up to
50 mec. on fundamentals may not be
satisfactory for accurate TV work.
For TV alignment and troubleshooting,
two different signal generators are
often used. One is the sweep generator
which can generate an r.f. or i.f. signal
varying at a 60-cps rate over a 10 mec.
band or so. This sweep generator is
useful when an oscilloscope is con-
nected to the detected output; then the
frequency-response curve of the circuit
under test is displayed directly. It
therefore makes sense to allot an inex-
pensive, narrow-band scope to each
sweep generator.

To determine trap frequencies, half-
power points, and various other align-
ment points accurately, marker signals
are superimposed on the sweep signal.
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In some sweep generators, the markers
are already mixed in; in others, only
certain fixed markers are available. In
still others, only the sweep signal is
furnished and a separate signal genera-
tor should be used, preferably one hav-
ing a crystal-controlled oscillator to fix
the frequency accurately. Generally
speaking, the price of a good sweep
generator having a built-in, crystal-
controlled and variable marker is not
much less than a separate marker and
sweep generator. In either case the
marker signals should cover not only
the 20- to 47-mec. TV if. bands and
channels 2 through 13, but also the
3.58-mec. color subcarrier, the 4.5-mc.
intercarrier sound i.f., and, if possible,
the FM band from 88 to 108 mc. Out-
put amplitude should be adjustable
from less than 10 microvolts up to
about 0.1 volt r.m.s. across either 50
or 72 ohms.

In a u.h.f. area, it might be worth-
while to have a u.h.f. sweep generator
but for many shops the expense of such
a unit is out of proportion to its utility.
In such establishments, any signal gen-
erator that covers the u.h.f. band (470
to 80 me.) even on harmonics, is con-
sidered acceptable. 5

The audio generator used for hi-fi
work should have an output amplitude
of at least several volts and should be
adjustable down to less than .01 volt
r.m.s. Its output impedance usually
will be either 75, 50, or 600 ohms. Some
of the more expensive units have a
variable output impedance which per-
mits accurate matching to such inputs
as line transformers, high-impedance
connections, or special networks. The
frequency range of the audio generator
should go at least from 20 cps to 20 kc.

- To get full benefit from use of any

audio generator, a well calibrated v.t.-
v.m. with an accurate a.c. scale and a

Triplett 3439 color-bar generator.
RADIO & TV NEWS
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=+ db scale as well should be available.

It may seem like gilding the lily, but
duplicate instruments, such as an extra
v.t.v.m. or an extra scope pay for them-
selves in waiting time saved when such
an instrument is tied up by another
technician. It is cheaper to have some
meters occasionally idle than to be
short of meters when the work piles
up.

For home and car radio troubleshoot-
ing, a very handy instrument is the
well-known signal tracer. Before TV
became so popular, most radio service
technicians used a signal tracer to lo-
cate the majority of receiver troubles
in home and car radios. Even though
the oscilloscope, with a suitable detec-
tor probe, could be used to do the same
job, separate signal-tracing equipment
is usually preferred. A signal tracer—
essentially a high-gain amplifier and a
loudspeaker—is relatively inexpensive.
It permits rapid isolation of a defec-
tive stage, after which it is often only
a matter of checking resistance or
capacity to locate the guilty com-
ponent.

Where color TV servicing is per-
formed, at least one special signal gen-
erator will be required to produce a
color test signal, either in the form of
discrete color bars or else in the rain-
bow pattern achieved by phase shift of
the color subcarrier. There are a
variety of color-bar generators on the
market, each of which will furnish a
3.58-mec. color subcarrier and its modu-
lation. Some of the color-bar genera-
tors also have provision for generating
a dot or cross-hatch pattern. This pat-
tern is used for convergence adjust-
ments while the color bars serve to
troubleshoot the color decoding and
color sync sections. Both color bars

PACO Z-80 audio-r.f. signal tracer.

Heathkit Model T-4 signal tracer.

April, 1959

and monochrome dots should be avail-
able as modulated r.f. at the frequency
of at least one unused TV channel and
also as direct video signals.

The question of selecting either a
generator having both color-bar and
dot patterns or buying a separate gen-
erator for each type of signal will de-
pend on individual preference. There
are advantages and drawbacks to
either choice. Separate generators per-
mit one man to use the color-bar gen-
erator to troubleshoot color decoding
circuits while a second technician uses
the dot or cross-hatch pattern genera-
tor either to adjust convergence or
horizontal and vertical linearity on an-
other set. A single generator for both
signals is handier for work in the cus-
tomer's home, since final convergence
and color balance adjustments can be
made quickly and accurately, even if
no color telecast is received.

It might be pointed out here that
the wide-band oscilloscope discussed
previously will probably be used most-
ly in conjunction with the color-bar
generator or else with a color signal
received over the air. However, a low
volume of present color work does not
obviate the need for a wide-band scope.
It is a must for video detector-ampli-
fier circuits and others involving
peaked waveforms, and an investment
in the future of color.

If a service shop does a good amount
of installation work, it may be worth-
while to invest in a field-strength
meter. Of course, if the reception con-
ditions in the normal service area of
the shop are uniform, a meter will not
reveal anything new. Where reception
conditions vary, however, as in a hilly
fringe or near-fringe area, the field-

(Continued on page 144)
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EMC 905 battery eliminator-charger.

EICO 1060 low-ripple eliminator-charger.
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Aerovox ARD-15 resistor decade.

Cornell-Dubilier capacitor decade.

TeleTest DM 888 automatic Gm tester.
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DEFECTS IN THE HORIZONTAL OSCILLATOR
By WALTER H. BUCHSBAUM, Television Consultant, RADIO & TV NEWS

In the cases of horizontal oscillator trouble described below the assumption is made that the rest of the receiver
works correctly. To isolate a defect to the horizontal oscillator section either the horizontal output and flyback sec-
tion must have been checked, or else sync trouble must have been traced through the sync separator section. Lioss of
high voltage, insufficient width, and horizontal non-linearity are often caused by defects in the output circuits.
Sync troubles can be due to faulty parts in many other circuits, but if correct sync is checked at the output of the
sync separator, then the horizontal oscillator is at fault. We have also assumed that the reader has-adjusted all
controls correctly before determining that a defect appears to be in the horizontal oscillator section. The data given
here applies, in general, to all types of horizontal oscillators and a.f.c. systems, but there are additional defects
which can be peculiar to just one special type of circuit. For this reason manufacturer’s literature should be con-
sulted whenever possible.

SYMPTOM

CLUES

LIKELY TROUBLE AREA

CORROBORATIVE TESTS

REMEDY

No raster on screen;
sound perfect.

Dim, narrow raster
at max. brightness
setting only; sound
and video perfect.

Picture broken up
into more than 10
strips which stand
still.

Picture broken wup
into strips which
weave back and
forth.

Picture locked in
only on strong sig-
nals and max. con-
trast.

Picture locks in but
sync is lost com-
pletely after warm-
up.

Horiz. synec unsta-
ble until afterwarm-
up; then set works
perfectly.

Good picture but
after warm-up width
and brightness are
reduced.

Loss of horiz. sync
on scene changes,
power line variation,
etc.

Insufficient width
and high voltage.

Picture is almost
lociked in, but horiz.
hold control has no
effect.

Picture is com-
pressed at the left,
horiz. hold and
other controls work
correctly.

Bright vertical bars
at the right of the
screen, horiz. hold

Part of picture is
folded over at either
edge: horiz. hold and
other controls OK.

Top of picture tends
to tear or wavy edges
and vertical lines
run from the top
down.

Contrast and brightness
control cannot bring any
light on screen.

Vertical deflection exces-
sive, poor focus, width var-
ies with horiz. held control
setting.

Horiz. hold control just
varies the number of strips
slightly.

Horiz. hold control can lock
picture of 2 to 5 strips in
only for a moment.

Horiz. hold control is very
sensitive.

Neither horiz. hold nor
freguency control can
bring picture into sync.

Adjustment of horiz. lock-
ing range and hold control
helps during warm-up.

Adjusting drive control re-
stores good picture.

Horiz. hold control locks
picture in again, butis very
sensitive.

Width control, drive con-
trol, tubes are all working
properly.

Adjustment of horiz. fre-
guency control locks pic-
ture in.

Linearity control does not
correct this defect, but
drive adjustment reduces
its effect.

Compression of drive con-
trol trimmer does not re-
move the bars.

Adjustment of horiz. hold
varies location of foldover.

Horiz. hold control reduces
tearing and smoothes wavy
lines.

Horiz. oscillator tube dead,
open oscillator coil, defective
part in oscillator or coupling
networlk.

Weak horiz. oscillator tube,
shorted turns on oscillator
transfoermer, locking range
trimmer shorted.

Open tuning capacitor or
shorted portion of horiz. os-
cillator coil.

Oscillator control tube, diode
detector or other part in a.f.
c. circuit.

Phase detector or error volt-
age filter network.

Oscillator tank circuit. Tem-
perature compensated capac-
itor.

A.f.c. circuit and oscillator
control section, slow heating
control tube.

Oscillator tube, plate orcath-
ode resistors.

Weak control tube, defective
capacitor in a.f.¢. circuit or
shorted locking range trim-
mer.

Oscillator cathode capacitor
open or output coupling net-
work defective.

Horiz. hold control.

Saw-tooth wave shaping net-
work, slightly gassy oscillator
tube.

Saw-tooth wave shaping net-
work, open drive control
trimmer.

Phasing coil, saw-tooth wave
shaping network, leaky cou-
pling capacitor.

A.f.c. circuit, error voltage
filter may have open capaci-
tor.

Checkk h.v., then measure
grid bias on horiz. output
tube. Low bias indicates loss
of horiz. saw-tooth.

Measure grid bias on horiz.
output tube. Check ‘‘B+”
voltages and scope check
waveformsin horiz. oscillator
section.

Adjusting horiz. frequency
control reduces number of
strips, but fails to bring pic-
ture in.

Scope check control tube or
diode detector for presence of
sync pulses. Measure volt-
ages on oscillator tube.

Scope check sync pulse am-
plitudes atboth diodes, signal
trace sync and saw-tooth
signals.

Scope check sync pulses at
a.f.c. network. Compare ad-
justment of oscillator coil
and trimmer on hot and cold
set.

Measure error voltage as set
warms up. Scope check for
sync pulses at a.f.c. detector.

Measure oscillator voltages
cold and after warm-up.
Scope check amplitude of
saw~tooth signal on output
tube grid.

Scope check sync pulses at
a.f.c. detector. Check error
voltage.

Scope check amplitude of
saw-tooth on output tube
grid with drive trimmer set
for maximum signal.

Ohmmeter checks of hold
control circuit.

Scope check saw-tooth wave-
form on grid of output tube.

Scope check saw-tooth wave-
form on grid of output tube.

Scope check output of horiz.
oscillator and compare with
saw-tooth voltage on grid of
horiz. output tube.

Scope check error voltage at
control tube grid. Check en-
tire a.f.¢. circuit for correct
voltages.

Replace tube or other defec-
tive part.

Replace tube, open locking
range trimmer, or other defec-
tive part.

Check for wiring defect before
replacing capacitor or coil.

Replace defective component.

Check and replace diodes,
diode load resistors, or ca-
pacitors in a.f.c. circuit.

N

Check for intermittent and
pocrconnection. Replace tun-
ing capacitor, resistors and,
as last resort, replace coils.
Exact replacements required.

Replace tubes, carefully place
soldering iron near suspected
parts to see which is most
heat sensitive.

Replace tube, replace defec-
tive resistor with original
value. :

Replace tube, measure ca-
pacitors. and resistors in
a.f.c. circuit. Replace locking
range trimmer.

Replace cathode bypass ca-
pacitor or other defective
part.

Look for broken leads going
to hold control, replace con-
trol.

Replace oscillator tube, re-
place defective components.

Check for broken leads going
to drive trimmer. Replace
open capacitor or defective
resistors.

Align oscillator coils and oth-~
er controls while checking
waveforms. Replace all sus-
pected capacitors.

Replace defective compo-~
nents.
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By ROGER PENN

What are technicians in Africa like?
Compared to ours, they are a striking
study in similarities and differences.

Eprtor’s NoTE: Readers who remember

liking “Hlectronic Service in Northern
Mexico,” which we ran some time ago,
will find this account particularly worth
reading. It is always fascinating to learn
about our opposite numbers in other lands
and to discover that there are common
threads of interest even in cultural en-
vironments, like the one involved here,
that are so different from our own.

aroused much excitement among

technical students of the Nigerian
Broadcasting Corporation. They
laughed and could not believe that
sound could be coming from such a
small instrument. Their interest quick-
ened when they looked inside and
found, to their amazement, that there
were no vacuum tubes. “How can it
work without tubes?” Thus, at Yaba
Technical Institute on the west coast
of Africa, a discussion of the transis-
tors in a U. S.-built portable radio
began.

Nigeria has the largest population of
all African countries, with over 32 mil-
lion citizens. It is a British colony, soon
to become an independent nation with-
in the Commonwealth. It will have the
same status as Canada and Ghana.

Electronics is not a new field in Ni-
geria, for radio has furnished commu-
nication with the outside world for
over 30 years. Until 1950, however, the
industry was limited to telephone and
telegraph applications of electronics.
Fewer than 50,000 radio receivers had
been imported into the entire country
before that time.

Since 1950 there has been rapid ex-
pansion in the use of electronic appa-
ratus. Nigerian broadcasting has
started operations on a nationwide
scale; v.h.f. telephone relays link major
cities; commercial and police radio has
become common; and earth satellite
tracking stations have been set up to
track “Explorer” and “Vanguard” sat-
ellites. In addition, more than 100,000
new radio receivers have been im-

ATRANSISTORA portable radio

A technician operating the audio console in his studio.

ported, along with phonographs, tape
recorders, auto radios, and other elec-
tronic devices. Most of the equipment
comes from European manufacturers,
although Japanese and American
equipment is also beginning to appear
in the stores.

The satellite tracking stations just
mentioned are part of Nigeria’s contri-
bution to the International Geophysical
Year. The equipment has been fur-
nished by the United States and is op-
erated by the Physics Department of
the University College at Ibadan. The
project is of great interest to Nigerians
with frequent reports being given in
the local newspapers. Other uses of
electronic equipment include seismic
exploration for oil by commercial oil
companies, airline applications of ra-
dar, and radio navigation.

The growth in the use of electronic
equipment has been dramatic, but not
without problems. The Nigerian Broad-
casting Corporation serves as a good
example of the industry in Nigeria.
Since 1952 it has grown from almost
nothing to an organization with over
100 technicians. Facilities have been
expanded so that today there are four
major transmission stations, each in
a different part of the country. They op-
erate on medium- and short-wave
bands. There are also 15 small studio
centers, which are being converted to
medium-wave transmission stations
using U. S.-built 250-watt transmitters.

Most of the development work has
been done under the supervision of a
few British engineers who are on loan
from the BBC or on contract in Ni-
geria after working in other colonial
areas. Operation, maintenance, and in-
stallation has been the work of a Ni-
gerian technical staff, many of whom
had no training or experience before
joining the corporation. Finding suit-
able technical staff members is one of
the major problems facing the elec-
tronics industry in Nigeria.
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on an rf. amplifier., show their zest for electronics.

Electronics
in Nigeria

The need for technical help has been
met, to some extent, by various train-
ing programs. The NBC, like other or-
ganizations using such equipment, has
started a full-scale technical school.
The period of training is five years,
with three to four years of work as
a trainee on a station, and one to two
years in residence at the school. The
level of training is roughly the same as
in a U. S. technical school, with the
emphasis on radio broadcasting theory
and practice.

It has been found that training must
be very practical in nature. This helps
to make up for the lack of mechanical
experience among students who, for
the most part, have not had the oppor-
tunity to grow up in a mechanical en-
vironment. Half of the NBC training
course time is directed toward labora-
tory work, where students carry out a
logical series of experiments. These
cover basic theory, use of tools and
test equipment, building and testing of
circuits, and finally, operation and ad-
justment of equipment. The experi-
ments are paced to keep in step with
lecture material.

Technical books are very scarce in
Nigeria. For this reason, the NBC has
started small libraries at each station.
Some of the books have been contrib-
uted by the U. S. Information Agency;
American texts are hard to buy, and

(Continued on page 128)

The control room of a Nigerian studio.

It could just as well be in the U. S.
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An enna Installa ions: Fact & Fiction

By JACK BEEVER

Jerrold Electronics Corp.

daily familiars in the life of the

average TV technician, it is quite
surprising that they are also among
the least understood items with which
he deals. Some common misconcep-
tions and half truths concerning them
have come to the author’s attention in
the experience he has had with antenna
installations. These misunderstandings
can cause real trouble for the installer
faced with decisions in a knotty prob-
lem involving signal interception. With
respect to the common beliefs listed
here, concerning how many do you
know the full truth?
FICTION: The front-to-back ratio of an
antenna is the ratio between the sensi-
tivity to a signal from a station in front
of the antenna and the sensitivity to a
signal from a station to the rear of the
antenna.
FACT: This half-truth can be a damag-
ing one if it is taken literally. Strictly
speaking, the front-to-back ratio is
based upon reception of a single signal
originating from one point. The an-
tenna is first oriented so that it is pick-
ing up maximum signal from this
source while facing it. Then the an-
tenna is rotated through exactly a half
turn—180 degrees-—and pickup of the
same signal is measured. The front-to-
back ratio is the relationship between
these two readings.

Antenna patterns are such that it is
possible for a relatively small shift in
orientation—say a shift of 10 degrees—
to produce a very great apparent
change in this ratio, often by as much
as 5 to 20 times. These changes, de-
pending on the particular radiation
pattern and the installation, may be
more important than an arbitrary
ratio.

Another point to remember is that
stated front-to-back ratios must be
considered at specific frequencies, since
antenna radiation patterns invariably
change with frequency.

The technician can check this ratio
himself if the antenna is mounted on a
rotator, or can be conveniently rotated
on its mast, and a steady signal is
available. A word of caution: this
method can only be depended on when
no significant reflections are present,
such as are caused by large metallic
structures at some distance or small
ones very close.

FICTION: 4 wagi antenna has many
times the gain of a tuned dipole, such
as a pair of “rabbit-ears.”

FACT: If you call three times “many,”
then it’s true. The best yagi antennas
show gains no greater than 12 db over
tuned dipoles, which is four times the
voltage. The average cut-to-channel
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GONSIDERING THAT antennas are

How many of these commen misconceptions
and half-truths hamper your antenna work?

vagi will have from 8 to 10 db gain
which is from 2.5 to 3.16 times. The big
advantage is often because the yagi
gets put in a better place—up on the
mast.

FICTION: Impedance matching be-
tween antenna and load is not too im-
portant—you can’t see the difference.

FACT: If you have more signa! than
you need, you may not see the effects
of mismatch in terms of signal
strength, because the set has a.g.c. You
may, however, see the secondary effects
of mismatch, since a mismatch always
causes reflections in the line. These re-
flections can produce line ghosts—
close-in ghosts that may be so near the
primary image as to look like smear.
Also, the tuner response will change
when it sees a mismatch at the input,
causing degraded picture resolution on
monochrome and all kinds of difficulties
in color reception.
FICTION: It takes an antenna with a
very narrow forward lobe to eliminate
a ghost.
FACT: Not so. The ghost elimination
depends on the antenna pattern having
a sharp null, which may be oriented to
the ghost source, without moving the
pickup lobe too far from the best recep-
tion angle. At the high band, for ex-
ample, an ordinary broadband conical
antenna may do better than a yagi
type, because the, conical has three
major pickup lobes at the high band.
(See radiation patterns, Fig. 1.) Also,
there are several null points from
which to choose. This permits consider-
able flexibility in orienting the antenna
so that it may select the desired signal
while rejecting the reflected one.
FICTION: 4An antenna may be shielded
from interference with a screen made
of metal mesh or sheet metal.
FACT: It won't work. Take the metal
mesh—for instance, poultry netting—
and place it between a radiation source
and an antenna. The incoming radia-
tion impinges on the screen and starts
currents circulating in the latter. Since
the screen is not loaded—no current is
being taken from it—almost all the en-
ergy it intercepts is re-radiated—and it
re-radiates on both sides of the screen.
The idea of the screen is thus defeated.
If a solid sheet of metal is used as
the screen, the edges of the sheet radi-
ate, and the pattern of radiation is prac-
tically circular, so the same end re-
sult ensues. This is not mere theory.
We have seen it tried more than once.
In one case, a screen bigger than a
billboard was erected to cut off
co-channel interference. It actually
seemed to make matters worse.
FICTION: If you stack two antennas
youw’ll get twice the signal voltage of
one.
FACT: If you manage to attain a per-
fect job of stacking two antennas,
you’ll gain only a 40 per-cent increase
in voltage. What you actually double
when you add another antenna is sig-
nal power. Double power across a fixed
impedance, in this case almost always

RADIO & TV NEWS


www.americanradiohistory.com

TYPICAL
CONICAL PATTERN
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o

Fig. 1. Radiation patterns compared.

TYPICAL.  YAG! PATTERN

300 ohms, results in a voltage increase
of 3 db, which is about 40 per-cent.
Since it is almost impossible to get full
efficiency, you’ll do well to get 30 per-
cent in practice.

To get another 30 per-cent on top of
this, you’ll have to stack four antennas.
Therefore, with one antenna as the
reference (0 db), two will gain 3 db,
four will gain 6 db, eight will gain 9 db,
and so on. Since 6 db is double voltage,
you need fowr antennas to get fwice
the voltage of one.

FICTION: 4s long as they aren’t sensi-
tive to the same channel, you can stack
antennas close on the same mast with-
out interaction between them.

FACT: It's a myth. A4ny conductor
placed in the field of a transmitting or
radiating device will intercept some of
the energy of the field. The conductor
will re-radiate all of this energy except
that part dissipated in “copper losses,”
that is, due to the resistance of the
conductor. The coupling between these
metallic elements and the phase shifts
caused by re-radiation will have many
peculiar effects.

The effects are worse when the con-
ductors are spaced apart less than a
half-wavelength at the operating fre-
quency of either antenna. It does no
good to argue that one antenna is at
right angles to the other since even in
this condition, the boom of one antenna
is parallel to the other antenna. The
boom picks.up, too. The same argu-
ments apply to guy wires, which should
never run in front of, behind, or
through the antennas.

FICTION: Since parallel-wire lead-in,
such as 300-ohm ribbon, has only about
2-db loss per hundred feet at the high
channels, the lead loss can be ignored
unless the lead is over a hundred feet
long.

FACT: The 2 db/100 loss at 200 me. is
an accurate figure—but only under
free-space, dry-air conditions. Any sub-
stance other than dry air that comes
in close contact with twin-lead in-
creases its losses. This includes dust,
chemical deposits from smoke, carbon,
water, salt, stand-off insulators, feed-
through tubes in walls, and window
sills. Losses are apt to be, in actuality,
three or four times the nominal cable-
loss figure and the more cable involved,
the greater the loss.

It’s an interesting experiment to con-
nect the down-lead from an antenna
to a field-strength meter, and then
grasp the wire. A 6-db drop is not un-
usual, which is a loss of half the volt-
age. This loss is caused by absorption
of the energy contained in the fields
between and around the conductors of
the twin-lead.

FICTION: Shielded twin-lead should be
good for long leads in fringe areas,
(Continued on page 124)
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Cover S ory

HE potential for TV reception in non-urban

areas, seldom fully exploited, inspired this
month's cover. Too many such opportunities
for results gratifying to set owners and service
dealers alike are left unexplored.

The scene is a suburban home in Wilton,
Fairfield County, Conn. Like his neighbors, the
owner was initially quite successful in obtain-
ing good reception from the seven v.h.f. chan-
nels originating in New York City, about 40
miles southwest. However, this dedicated sports
fan decided to do something about the fact
that these stations are blacked out for many
prime sporting events taking place in that city.

His starting point was other v.h.f. and u.h.f.
transmitters, in different directions and at varv-
ing distances. The solution involved a ground-
installed tower, a rotator, and two high-gain
antennas, one each for v.h.f. and u.hf.

The result: to pick up athletic events from
non-blacked-out transmitters, he now has at his
fingertips, in addition to the New York broad-
casts, channel 3 in Hartford, approximately 55
miles to the northeast and almost exactly in
the opposite direction from New York; channel
8 in New Haven, about 20 miles to the east
and slightly north; channel 43, about 13 miles
east in Bridgeport; and a few other u.h.f. trans-
missions.

The tower is the Rohn No. 25 "Fold-over."
lts hinged design permits great ease and
safety in installing {and subsequently servicing)
antennas and rotators from the ground. Guyed
at the hinge, the tower's completed height is
50 feet. If the antenna load is not too great,

up to 70 feet can be obtained by adding sec-
tions above and below the hinged portions.
Flat-roof models are also available.

For u.hf. coverage, TACO's 4-bay open
bow-tie, #3034C, was chosen. Its open de-
sign minimizes vibration effects. Quality in-
sulators are used for good dielectric character-
istics and mechanical strength. A factory-de-
signed stacking kit can be used to make an 8-
bay version for higher gain and front-to-back
ratios.

The Channel Master 7-element "Traveling
Wave'" antenna, model 350A, was used for
high gain across the entire v.h.f. band. Inter-
connected through a carefully designed phas-
ing harness, all elements but one are driven.
Of these, none are conventional folded di-
poles, all have different lengths and imped-
ances. Performance is optimized by careful
balancing of these factors. For less stringent
gain requirements, 5- and 3-element versions
of the "T-W'' are available.

To handle the two antennas, the Cornell-
Dubilier AR-22 Rotor was more than adequate.
Using a heavy-duty motor, this weatherproof
performer features sturdy precision gears in a
re-inforced die-cast housing and a magneti-
cally released mechanical brake. The associ-
ated control box permits accurate preselection
of any of 60 positions, six degrees apart over
a full circle. The user simply dials the desired
position; the rotor then takes over, automati-
cally stopping and locking in place.

Installation work was handled by Television

Workshop Inc., Westport, Conn.

{Cover photo by Dave Henderson)

Cornell-Dubilier’s
CDR AR-22 Rotor, a
heavy-duty unit more
than adequate for
handling the load
of the two antennas.
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The TACO 3034C bow-
tie, made by Techni-
cal Appliance Corp.,
was used for recep-
tion across the u.h.l.
TV broadcast band.

Channel Master's 7-
element “Traveling
Wave” antenna, mod-
el 3504, provided high
gain for v.hi. TV.

v
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By ABRAHAM B. COHEN &
PAUL D. COHEN
Advanced Acoustics Co.
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1S 10 WATTS ALL FREQUENCIES
BUT REPRODUCES
ONLY LOWS

ALL FREQUENCIES
BUT REPRODUCES
ONLY HIGHS

Fig. 1. Lack of network wastes power.
Fig. 2. Simple high-pass filter in tweeter
circuit lets only highs into tweeter and

provides tweeter protection, but does not
keep high frequencies out of the woofer.
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Part 1.

General Principles

Here are the facts you need to know about

these important circuits before building or buying.

UDIO dividing networks are essen-

tial components that ensure the

proper functioning of multi-speaker
systems. A well-designed audio divid-
ing network, or crossover network as it
is usually called, performs two func-
tions. First, it is a traffic policeman
that directs the various parts of the
audio spectrum to the specialized
speakers which are best able to handle
specific bands such as the lows and
highs. The secondary function of the
crossover network is to protect the
delicate tweeter mechanisms from low-
frequency overload. The end result of
these combined functions is better utili-
zation of audio power available from
the amplifier, cleaner reproduced
sound from the loudspeaker, and more
direct control over what comes out of
the loudspeakers.

There are simple networks and
there are complex networks, but they
are all easily understandable when ap-
proached in a basic fashion. Before
going into details of the design and con-
struction of home-built precision net-
works, which will be covered in Part
2, a simple and quick recapitulation of
the principles behind the network func-
tion will help the builder decide what
network he should construct for his
system.

Speakers Without Network

Networks, of course, are used with
multi-speaker systems. The simplest
multi-speaker system consists of a
woofer for the reproduction of low fre-
quencies and a tweeter for the repro-
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duction of high frequencies. Although
it would be unrealistic to connect two
components such as a woofer and a
tweeter directly to an amplifier with-
out benefit of a network, we will do
just that to illustrate what happens to
the over-all system; then we shall
progressively add network elements to
the system and observe their effect
upon performance.

In Fig. 1 we have connected a woofer
and a tweeter directly across a 10-watt
amplifier. Assuming that the amplifier
is a good high-fidelity type, we may
then expect that it will have full-fre-
quency-range output. Under this condi-
tion, the full-frequency range will be
fed equally to both the woofer and
tweeter. If both speakers are of the
same impedance, the woofer will get
half the power and the tweeter will get
the other half. But in each case, the
woofer and the tweeter will both re-
ceive the same full-frequency range.
Under this condition, half of the high-
frequency power available from the
amplifier will appear at the voice-coil
terminals of the woofer. But, being a
woofer, it will not be able to reproduce
these high frequencies. Consequently,
all the high-frequency power that is
fed to the woofer (half of the total
high-frequency power) is entirely
wasted.

At the tweeter terminals we find a
similar condition of power available
but with different results. Since half
of the amplifier high-frequency power
has already been lost in the woofer, the
tweeter already has two strikes against
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it. Only half of the high-frequency
power from the amplifier is available
to the speaker to be reproduced as
useful sound. Of equal importance is
the fact that half the amplifier’s low-
frequency power also finds itself at the
tweeter terminals. Naturally this rep-
resents a waste of half the total low-
frequency power that would normally
go to the woofer. Since the tweeter
cannot reproduce the low frequencies,
then the lows that find themselves at
the tweeter are a total loss as far as
reproduction is concerned.

Of equal importance is the fact that
the tweeter itself may become, physi-
cally, a total loss under these condi-
tions. Tweeters are invariably small
and delicately made so that the last
drop of efficiency may be extracted
from the feeble high-frequency signals.
Tweeters are just not built to handle
heavy low-frequency signals that
should normally go to the woofer,
either from a power handling capacity
or from a diaphragm excursion stand-
point. It might not take more than a
few moments of good, loud playing of a
system without a network, such as is
shown in Fig. 1, to destroy the tweeter.
Thus, even if one wanted to start a
system in its simplest form, the use
of some type of network is absolutely
essential if only as far as tweeter life
expectancy is concerned.

High-Pass Filter

The simplest way to protect the
tweeter against low frequencies is by
inserting a capacitor in its circuit—a
procedure which would normally block
low frequencies. In this case, as in Fig.
2, we get two effects for the price of
one. Destructive low frequencies are
kept out of the tweeter; and a high-
pass filter effect is obtained. Actually,
it is this high-frequency passband ef-
fect that prevents the transference of
the low {requencies into the tweeter.
The passband of the capacitor may be
chosen to coincide with the actual high-
frequency output of the tweeter itself
so that only those frequencies that the
tweeter will eventually reproduce will
get into the tweeter. The effect of this

Fig. 3. Two-way network channels lows and
highs 1o woofer and iweeter respectively.

LOW-PASS
FILTER

WOOFER
BRANCH
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TWEETER
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INPUT TO WOOFER
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CROSSOVER
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|
1
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simplest type of “network” is the con-
servation of all the low-frequency pow-
er for utilization by the woofer and
protection for the tweeter against dam-
aging low-frequency power. It should
be noticed, however, that in this simple
system, since there is nothing in the
circuit to prevent high-frequency pow-
er from getting into the woofer, that
half of the awvailable high-frequency
power is still lost in the woofer.

It would be worthwhile to digress
briefly at this point to discuss the
effects of such a “high-pass network”
on the listening results obtained with
this two-way system. The degree of
effectiveness of this type of system in-
sofar as the high frequencies are con-
cerned will be greatest when the main
speaker is poor in high-frequency re-
sponse. If the main speaker is truly a
woofer, then despite all the high fre-
quencies that are sent into it, it won't

-reproduce any high-frequency sound.

Consequently, when the tweeter and
its high-pass element are subsequently
connected across the amplifier, highs
will begin to emerge from the system
only as a result of the tweeter being
connected and there will be a distinct
audible difference. On the other hand,
there are many cases where a tweeter
and a high-pass element are connected,
in the fashion just described, to a main
speaker which is of the “wide-range”
class. This situation will arise where
one has originally installed a single
speaker system for good over-all re-
production and then, at some later
date, decides to build “up” from it to
a multi-speaker system. Since the orig-
inal single speaker installation is gen-
erally ‘a good wide-range unit, it will
reproduce high frequencies with fair
efficiency and output. If a tweeter and
a simple high-pass element are now
connected across this type of speaker,
the high frequencies will again split
between the main speaker and the
tweeter. Half of the high-frequency
power will still be reasonably repro-
duced by the original speaker while the
other half will go to the tweeter. Thus
the increased over-all audible effect of
adding the tweeter to a speaker which

already reproduces highs will not have
quite the impact as when connected to
a woofer.

Full Two-Way Network

To overcome such a condition and to
provide true network performance that
will not only properly channel the vari-
ous frequencies, but will improve over-
all cleanness of reproduction, we have
to add a single element to the circuit
of Fig. 2. Fig. 3 shows a full two-way
system with both high- and low-fre-
quency controlling elements: a capaci-
tor in the high-frequency channel to
block the low frequencies from the
tweeter and a choke in the low-fre-
quency circuit to keep the high fre-
quencies from the woofer. The capac-
itor is a high-pass element and the
choke is a low-pass element. The com-
bination of the two, usually referred
to as an LC network, provides an elec-
trical crossover function apportioning
all the low-frequency power to the
woofer and all the high-frequency pow-
er to the tweeter.

The audible effects of this sort of
combination will be readily apparent.
In almost all cases there will be fairly
clean separation between the bands of
sound radiating from the tweeter and
the woofer. Where the efficiency levels
of the two speakers are of the same
order, the output sound from the
tweeter and the woofer at the cross-
over frequency will be equal. Above
the crossover point the output of the
tweeter will be dependent solely upon
the performance characteristics of the
tweeter itself. However, as far as the
woofer is concerned, its output above
the crossover point does not simply
fall away. See Fig. 4. It will drop off
in a manner determined first by the
output characteristic of the woofer,
or main speaker itself, as discussed in
the previous paragraphs. Then it will
be further attenuated by the ‘“roll-off”
characteristic of the high-frequency
limiting element (the choke) in the
woofer circuit. The converse of this
situation will hold for those frequen-
cies below the crossover point. The
woofer output will now be determined

Fig. 4. The over-all
system performance
will be a function of
both the performance
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entirely by the woofer performance
characteristic while the tweeter per-
formance will be controlled first by the
output characteristic of the tweeter
and then additionally modified by how
the high-pass frequency element in its
circuit rolls off the low frequencies. As
shown in Fig. 4, the end result of the
speaker network combination is a func-
tion meither of the network nor the
speakers, but is controlled by both the
electrical characteristics of the net-
work and the acoustic output of the
speakers.

Intermodulation Distortion

How does a two-way network of this
LC type provide improved audio per-
formance beyond the simple unit of
Fig. 1 without the network? First,
complete audio power utilization from
the amplifier is now feasible. If there
are a full 10 watts of low frequencies
available from the amplifier, they will
all go to the woofer and be reproduced
there without half of them being
wasted in the tweeter. Alternately,
when there are a full 10 watts of high
frequencies available from the ampli-
fier, they will all go to the tweeter and
be reproduced without half of them
being wasted in the woofer. Then, of
course, there will be full protection for
the tweeter against damaging low
frequencies,

However, most important from a
performance standpoint is the fact that
the full two-way crossover network
system will provide considerable im-
provement (reduction) of the inter-
modulation distortion of the system.
With the elimination of the highs from
the woofer and their being channeled
instead to the tweeter, these high fre-
quencies are no longer bounced around
by the large excursions of the woofer
diaphragm which would be the case
if both highs and lows were to come
from the main speaker. By thus pro-
viding a separate tweeter diaphragm
entirely independent of the more vio-
lent excursions of the large woofer dia-
phragm, considerable reduction in in-
termodulation distortion is possible,
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resulting in over-all cleaner sound.

Spatial and Level Response

When frequency division of this sort
is practiced it is possible to overcome
another defect of single-speaker op-
eration, namely high-frequency beam-
ing. In any large speaker, such as a
typical 12” or, especially, a 15” unit the
high frequencies tend to concentrate
in a rather sharp beam in front of the
speaker and high-frequency response
over a wide listening angle is thus de-
teriorated. When, however, the highs
are not reproduced by the large cone
but are instead reproduced by a sepa-
rate branch, then wide-angle dispersion
of the high frequencies may be ob-
tained, either through the use of dis-
persing type horn tweeters or a bent
array of cone-type tweeters. Level con-
trol of the treble frequencies may also
be easily accomplished now that they
have a channel of their own. Such con-
trols are referred to as ‘“brilliance”
controls. They raise or lower the en-
tire plateau of the tweeter band, thus
maintaining the full-frequency range
of the tweeter despite the over-all out-
put level of the unit.

Summary of Two-Way System

In summary, a two-way system with
full two-way network provides com-
plete utilization of audio power, reduc-
tion of intermodulation distortion,
improvement in high-frequency spatial
response, treble-balancing control, and
complete protection of the tweeter
against low-frequency damage or burn-
out.

Three-Way System

The principles of the two-way net-
work may be readily extended to the
popular three-way system. Such a sys-
tem comprises a woofer, a mid-range
unit, and a tweeter—speakers which
reproduce, correspondingly, the low
frequencies, the middle frequencies,
and the treble frequencies. The same
general attributes that were found for
the two-way network system are now
applicable to the three-way system but
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with more definition of detail. Obvious-
ly, with three-band operation, the sepa-
ration of the high frequencies from the
lows is more efficiently accomplished
and more readily audible. Where in the
two-way system, for instance, a cross-
over of 2000 cps may have been chosen,
in the three-way system an upper
crossover of 5000 cps may be utilized.
Those frequencies from 5000 cps down
to perhaps 350 cps would be carried by
the mid-range unit, while below that all
the low frequencies would come from
the woofer. With this sort of separa-
tion, there is no question at all as to
which band is carried by the woofer
and which by the tweeter. Audibly,
the difference between the woofer
cutting off at 350 cps and the tweeter
starting at 5000 cps is as clear-cut as
night and day. The mid-range unit,
bridging these two extremes, has a
" characteristic personality all its own,
again very distinct from the other two
branches.

Balance in Three-Way System

Psychological use is made of the
mid-range tonal quality by referring to
it as ‘“presence.” There are many who
feel that reducing the level of the mid-
range unit makes the performer re-
cede somewhat in the background,
while raising the mid-range level
brings him forward—or increases his
“presence.” This controlling feature of
mid-range ‘“‘presence,” along with the
treble “brilliance” control, obviously
makes the three-way system more
versatile than the two-way set up.

Since there is greater separation of
the frequency bands in the three-way
system than in the two-way system,
we should expect further reduction of
intermodulation distortion.

Mid-Frequency Controls

The filtering elements for a three-
way network are actually a combina-
tion of the principles used in the design
of two-way networks. The frequency
controlling "elements are, in the mid-
range case, a capacitor to limit the low-

(Continued on page 146)
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Hi-F'i Product Test Report

E-V STEREO CARTRIDGE

LECTRO-VOICE is one of the few companies making
stereo cartridges today that has been in the field from
the start. No doubt by now their stereo cartridge sales
have set quite a record. However, we have not had th_e
opportunity to run any tests on their cartridges until this
last month.

The one we chose for review was the Model 26MDST, a
turnover model for playing 78’s and all LLP’s, monaural as
well as stereo. It utilizes highly improved ceramic generat-
ing elements, plus an integral printed circuit that matches
it to magnetic inputs. The miniaturized circuit, as we found
out direct from E-V, consists of 4 resistors and 2 capacitors.
It reduces the output level from 500 to 20 millivolts and
changes the pre-equalized RIAA curve to a constant-
velocity curve. Thus, when used in a magnetic input, the
26MDST “looks like” a magnetic cartridge to the input
circuit.

For strictly LP operation, the E-V Model 21MD should
be used. For ceramic inputs, there are models (without the
“M” in the model number) that do not have the printed
circuit adapter. We haven’t checked any of these, but be-
lieve their performance is identical (when fed into 3-meg-
ohm inputs) to the 26MDST that we did check.

E-V specifies a load of 22,000 ohms or higher. We were
able to increase the load to 47,000 chms without any notice-
able variation in performance.

This cartridge is relatively flat, =2 db, from 30 to 15,000
cps, the limit of our test. The output for a 22,000-ohm
load was .012 vol at 1000 cps (5 cm./sec. recorded veloci-
ty). Channel separation at 1000 cps was 26 db. All of these
tests were made with 6 grams stylus pressure (E-V recom-
mends 4 to 6 grams).

Difference in output voltage from one channel compared
to the other was only .2 db at its maxi-
mum point. This is quite good in com- v
parison to many other stereo cartridges .
that we have checked.

The plotted response curve showed
a very slight rise (2 db) at 6000 and
11,000 cps. Reproduction proved to be
pleasant to listen to. It was clean and
crisp throughout its full range.

“KNIGHT” FM TUNER

THERE are many individuals who think solely of a phono-
graph when in the market for a high-fidelity system. This
is rather unfortunate as no hi-fi system is really complete
unless it has an FM tuner. In most cases these are fairly
expensive items. However, occasionally one does run across
a unit that provides high quality performance at a very
attractive price. The “Knight”’ KN-140 basic FM tuner can
be considered a very good buy. It is an ultra-compact unit
measuring 2% inches high, 9 inches wide, and 75 inches
deep. It covers the standard FM broadcast band of 88 to
108 mec. and incorporates automatic frequency control,
flywheel tuning, and illuminated dial scale. One of its
features is a tape recorder output jack that can be used for
“off-the-air” recordings.

Our lab tests showed that the tuner has a maximum
output of .57 volt r.m.s. undistorted. The a.f.c has a pull-in
range at 98 mc. of +.8 mec. and —.5 mec. The stability was
exceptionally good as there was no discernible drift for a
one-hour test period. The over-all audio response (obtained
by modulating an r.f. signal generator connected at the
antenna terminals) showed that the unit was flat from 100
to0 15,000 cps. It was down 6 db at 50 cps with a 100,000-ohm
load on the output. The tuner alignment was found to be
exact on all coils at 108 me. The sensitivity was found to
be 4 pv. at 98 me. for .5 volt r.m.s. output. For 20 db of

(Continued on page 138)
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STEREO RECORD CHANGER KIT

lN putting together the Heath Model RP-3 stereo record

changer, we had somewhat the same feeling that a novice
might have who tackles his first big electronics kit. To
one accustomed to constructing electronics kits, a mechani-
cal assembly such as this poses its own peculiar problems.
We had to identify all parts carefully and follow the con-
struction manual closely.

The kit itself was not difficult to put together as much of
the basic assembly was previously done by Heath. However,
it was necessary to put together such units as the idler arm,
drive wheel, spindle, muting switch, break arm, etc. The
entire procedure was certainly rewarding in that when com-
pleted we did have a record changer that was well en-
gineered and provided top-quality performance. Besides
being attractively styled and providing a choice of 4-speed
operation, this new changer has several operating features.
The turntable itself comes to a complete stop during the
change cycle and does not resume motion until the tone arm
is in position for the next record. When
the change cycle is completed, the
turntable is set in motion rapidly but
smoothly, reaching proper speed within
one-fifth of a turn. Both 33 and 45 rpm
records (7, 10, and 12 inch) may be
intermixed in any order and they will
play at proper speeds. The tracking
force varies approximately 1 gram
from the first record to the tenth. This
new changer also includes a muting
switch and is available for use with
monophonic or stereophonic systems.

Extensive listening tests were made, and we found that
the tracking, wow, flutter, and record speeds were beyond
criticism. The mechanical operation of the changer was
smooth and precise. Rumble, which is always a serious
problem with changers, was sufficiently low so that one
would not find this of any serious consequence when used
with the best hi-fi equipment.

If one wants the convenience of a changer, we recom-
mend this one without reservations. When it comes to the
utmost in performance one must, of course, resort to one
of the many professional manual turntables that are on
the market today.
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Transistorized Double-Sideband
Suppressed-Carrier Transmitter

‘ A simple 100-mw. rig with a balanced crystal modulator
By DON STONER, W6TNS . .
driven by flea-power exciter on 10-, 15-, and 20-meters.

HE advantages of a double-sideband,

suppressed-carrier transmitter over

a regular AM transmitter have been
described in various amateur radio
publications. Most notable features of
this system are: (1) the carrier is sup-
pressed, which eliminates annoying het-
erodynes and selective fading due to
carrier phase shift; (2) choice of side-
bands—whichever has the least inter-
ference may be used; (3) more efficient
use of power; and (4) ease of genera-
tion—no special components (phase-
shifting networks, etc.) are required.

These same advantages will also ap-
ply to a DSB transmitter employing
transistors. The experimenter, working
with QRP transmitters (low power)
must make the most of the r.f. power
available. The efficiency of the DSB
system combined with the efficiency of
transistors make an unbeatable com-
bination.

The rig to be described consumes
0.15 watt peak power from the bat-
teries and will deliver approximately
0.1 watt (100 milliwatts) peak-envel-
ope-power to an antenna system or
vacuum-tube power amplifier. An aux-
iliary r.f. source, such as “The Mighty
Milliwatt” (Rapio & TV NEws Septem-
ber 1958 issue) will be required to drive Over-all view of the simple transistorized double-sideband transmitter. The
the DSB transmitter. “The Semicon- small unit at the right, behind the 2N109, is the modulation transformer.

Below-chassis view. Air Dux 806 coils were substituted for the units shown,
after the photo was taken, to provide proper tuning of 20-, 15-, and 10-meters.

o - :
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ductor Space Spanner” (PopruLAR ELEC-
TRONICS August 1958 issue) or even a
lightly coupled grid-dipper can be used
to drive the transmitter.

Theory of Operation

As stated earlier, a DSB transmitter
has no critical or expensive compo-
nents. The DSB transistor transmitter
is no exception as shown by the sim-
plicity of the circuit (Fig. 1). A low
power source of r.f. (25 milliwatts or
so) is fed to Ji-J: through a link coil.
A potentiometer, with the movable
arm grounded, is connected across the
link to simulate a center-tap and to
provide a push-pull drive.

Potentiometer R,, capacitor Ci and
the two diodes (CR:; and CR:) form a
balanced modulator. A balanced modu-
lator has the characteristic of provid-
ing no r.f. output until modulation is
applied. It works in the following man-
ner: r.f. is fed to input jacks J. and Ja
and a push-pull drive is simulated due
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to the action of potentiometer R, If,
at any given instant, the r.f. waveform
at J, is positive-going, then the r.f. at
J: will be negative-going. The upper
diode is connected to rectify the posi-
tive half cycles and the lower diode
rectifies the negative half cycles. Thus,
the net result at the junction of the
two diodes will be zero r.f. and d.c.
Because no r.f. exists at this point, no
signal is coupled to the driver, a type
2N371. This is what takes place, with
no modulation. However, when audio
is fed to the balanced modulator an
entirely different condition exists.
Audio output from the 2N10S (V,) is
coupled to the balanced modulator
through the r.f. choke. During a posi-
tive half cycle of audio the lower diode
will conduct more and the upper diode
will conduct less, thereby unbalancing
the circuit. During the next half audio
cycle (negative) the opposite condition
exists, that is, the upper diode con-
ducts more while the lower diode
conducts to a lesser degree. Thus,
output from the balanced modulator
will occur when modulation is applied.
This output consists of an upper- and
lower-sideband, with the carrier still
suppressed. The sidebands are.the het-
erodyne beat difference and sum fre-
quencies between the modulation and
the r.{. applied to Jy, J.. As an example,
if you whistled a one-kilocycle note
into the microphone and applied an r.f.
signal, at 14,000 ke., to the input, a
lower sideband on 13,999 and an upper
sideband on 14,001 ke. would be gen-
crated.

Output from the balanced modulator
is applied to the driver transistor, a
2N371, and the amplified signal appears
across L,. This signal serves to drive
the parallel-connected 2N370’s as a
class B single-ended amplifier. The
greatly amplified signal appears across
L, and is coupled to the antenna
through link coil L,. Capacitor Ci tunes
out the link reactance and serves to
vary the amount of antenna loading.

A 2N109 transistor (Vi) serves as
the modulator. Bias is applied to the
base through resistor R, and the car-
bon microphone is connected from base
to ground. The varying resistance of
the microphone changes the amount of
bias and collector current. The ampli-
fied microphone voltage appears across
the modulation transformer which, in
turn, drives the balanced modulator.
No meter is included in the circuitry
since it is only required for initial test-
ing. In operation, everything is tuned
for maximum r.f. output except R and
C, which are set for a null in the out-
put. All adjustments can be made by
watching the receiver “S” meter.

Construction

The entire transmitter is assembled
on a 5” x 7 x 2” aluminum chassis. The
input jacks, diodes, and carrier-balance
control are mounted on the left side of
the chassis along with the driver tran-
sistor and associated tuning circuit.
The variable capacitors are units that
were on hand and do not match. Any
similar capacitor that will resonate the
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coils on the 10-, 15-, and 20-meter
bands will be satisfactory. The final
tuning capacitor is located in the cen-
ter of the chassis beside the tank coil.
A coaxial connector is mounted on the
top of the chassis near the loading ca-
pacitor, Ciw. The modulator circuit is
wired on the right side of the chassis
near the microphone connector. A
grommet in the center of the rear
apron is provided for the battery leads.
The “on-off”’ switch is located on the
battery pack.

Adjustment

Once the transmitter has been tuned
up no meters are used to measure the
operation of the various stages. Initial
alignment consists of setting up the
balanced modulator and the r.f. am-
plifier stages.

Connect a six-turn link ( #22 plastic-
covered wire) to the input terminals,
Ji and J.. The diameter of this link
should be such that it will fit snugly
over the coil in the driving sources. Set
the balance potentiometer to one end
and adjust the link coupling for ap-
proximately 0.2 volt at the junction of
the diodes and the r.f. choke. Move the
voltmeter to measure the voltage
across Rs. Tune C; for a maximum
voltage across this resistor. Next, con-
nect a dummy load consisting of a #49
pink-bead pilot lamp, to the output
jack. Adjust Cs and Cs for maximum
r.f. output. Now, insert a milliam-
meter (0-15) in the cold end of the
collector lead (between L,-C, and the
negative battery lead) and measure the
current drawn by the parallel-connect-
ed r.f. amplifier stage. It should be

around 5 to 8 ma. Alternately adjust
R, and C; for a null in the collector cur-
rent reading. If it is not possible to get
the current down to 0.5 ma. with these
two adjustments, move capacitor C;
over to the other input jack and repeat
the adjustments. This capacitor is used
to counteract the capacitive unbalance
that usually exists in such a circuit. It
may not be necessary at all. If the best
carrier null occurs at minimum ca-
pacity on either input terminal, then
leave it out of the circuit.

Talking into the microphone will
cause the collector current of the
2N370 stage to kick from less than
0.5 ma. to something more than 5 ma.
The amplifier stage starts to flatten out
at 7 or 8 ma. but you will have to talk
into the microphone quite loudly to
reach this condition. Use a normal
speaking voice, or just a little louder
than normal.

The alignment can be checked oc-
casionally by using the receiver “S”
meter. Adjust C;, Cs, and C for maxi-
mum r.f. output and E:-C; for a null
in the carrier energy. Make sure that
the receiver is picking up the output
from the DSB transmitter (and not the
carrier source) or it may not be pos-
sible to detect a null

When the band conditions are opti-
mum, it is entirely possible to work
clear across the country with this rig,
particularly on the 10- and 15- meter
bands. If desired, the little rig could be
used to drive a vacuum-tube amplifier.
Such an arrangement would be par-
ticularly useful in a mobile applica-
tion where battery power is somewhat
limited.

Fig. 1. Schematic diagram and paris listing for the double-sideband transmitter.
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Ri—1000 ohm linear taper pot (Allen Bradley
“J” type)

R2—10,000 ohm, Y, w. res.

Rs, Rs—220,000 ohm, V> w. res.

R;—180 ohm, V5 w.res.

R5—3300 ohm, Yy w. res.

R7—22,000 ohm, Y5 w. res.

Cr—7-45 pufd. rotary trimmer capacitor (Cen-
tralab Type 882)

C2—.01 pfd. disc ceramic capacitor

Cs, Cs, Cs, Co—.005 pfd. disc ceramic capacitor

C4—.001 ufd. disc ceramic capacitor

C7—5-50 uufd. variable capacitor (E. F. John-
son 50J12)

Cs—6.5-50 pujfd.
Johnson 50R12)

C1—25-450 pufd. compression padder

Ji1, Je—Binding post

(E. F.

variable capacitor
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Js—Coax connector, u.h.f. style

Ji—Jack to match carbon mike used

S1—S.p.s.t. toggle switch

CRi1, CR:=—1N344 diode rectifier

RFC:1—2.5 mhy. r.f. choke

B1—12-volt battery

L1, Lz3—8 t. #20 tinned wire, 34" dia., spaced
3/32"” (17 Air Dux #608)

Ls—3 t. 20 plastic covered wire, wound at
cold end of Le

Ly—4 t. #20 plastic covered wire, wound at
cold end of L:

Ti+—Interstage trans., 10,000 ohms to 2000
ohms (Triad TY-56X)

1—5" x 7" x 2" chassis

Vi—“p-n-p’’ transistor (2N371)

Ve, Ve—“p-n-p’’ transistor (2N370)

Vis—“p-n-p” transistor (2N109)
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DEFECTS IN THE SYNC SECTION

By WALTER H. BUCHSBAUM, Television Consultant, RADIO & TV NEWS

In all of the cases listed below we assume that the service technician has tried adjusting all of the controls in front
and back of the set and that, aside from the symptoms listed, the rest of the set works correctly. If other defects are

combined with trouble in the sync section, each suspected preceding stage of the receiver should be checked before
the next one is tackled.

SYMPTOMS

CLUES

LIKELY SOURCE OF TROUBLE

CORROBORATIVE TESTS

REMEDY

Loss of vertical and hori-
zontal sync irrespective of
signal.

Loss of horiz. and vertical
sync on weak signals only.

Loss of vertical sync irre-
spective of signal strength;
horiz. sync is perfect.

Loss of vertical sync on
wealer stations; horiz. sync
is perfect.

Loss of vertical sync on less
than max. contrast; horiz.
sync is perfect.

Loss of horiz. sync irrespec-
tive of signal; vertical sync
slips sometimes.

Loss of horiz. sync on weak
signals.

Bending of vertical lines on
strong signals.

Top of picture bent, espe-
cially on strong signals.

All vertical lines are bent in
the middle of the picture.

Loss of horiz. sync as set
warmsup;as sceneschange;
a.c. line varies, etc. ; vertical
sync is perfect.

Loss of horiz. sync irrespec-
tive of adjustments; ver-
tical sync is perfect.

Picture tears on ignition or
other noise.

Pairing of horiz. lines; vert.
and horiz. sync are perfect.

Vertical and horiz. hold
controls can only sync pic-
ture for a moment.

Vert. sync only locks on
max. contrast control set-
tings.

Vert. hold control does not
seem to ‘‘snap’’ picture in
but slows it down for a
while only.

Picture background has un-
even shading.

Picture looks flat unless
contrast control is set to
max. and brightness is ad-
justed accordingly.

Horiz. hold control fails to
lock picture in. Vert. hold
control is critical. Some-
times vert. locks in on hum
when sync is lost.

Max. contrast helps to lock
picture in.

Reduction of contrast con-
trol setting helps to reduce
this raster distortion.

Adjustment of horiz. hold
does not eliminate this
symptom.

Poor vertical hold on re-
mote telecasts.

Horiz. hold control is very
sensitive, locking range
control must be set for
max.

Re-adjustment of horiz.
frequency just about brings
{:icture in, but no horiz.
ocking action is obtained.

Adjustment of horiz. hold
and locking control does
not prevent tearing.

Pairing can be eliminated
for a while by adjustment
of the vert. hold control.

Sync clipper and amplifier cir-
cuit.

Weak tube in sync separator or
amplifier.

Integrator network.

Incorrect i.f. response curve.

Low-frequency boost network

in video amplifier.

Sync separator, sync amplifier.

Weak tube in sync separator,
amplifier.

A.g.c., sync clipper.

Sync clipper or limiter.

Hum in sync circuits.

Weak sync amplifier or defec-
tive differentiating network.

Differentiating network or hor-
iz. sweep signal feedback.

Sync amplifier or limiter.

Vert. sweep signal is fed back
to vert. sync pulse section.

Scope check at input of
sync separator will show
video signal but nothing
will be fed to the vertical
and horiz. oscillator.

Set horiz. and vert. hold
controls exactly then vary
contrast control.

Replace tubes in vert. os-
cillator, sync separator.
Scope check for presence
of 60 cps sync pulse at
vert. oscillator with that
tube removed.

Use fine tuning control to
improve vertical sync.

Scope check: Amplitude
0f 60 cps sync will be much
less than 15.7 kec. sync
pulses at the input to the
sync. separator.

Adjust locking-range,
horiz. freguency and
phasing for momentary
horiz. sync. Scope chech
sync pulse implitudes.

Scope check on output of
sync section will show
great amplitude differ-
ence between weak and
strong stations.

Scope check will show vi-
deo signals at the horiz.
sync pulse output of the
sync separator.

Scope check on vertical
sweep at the output of the
differentiator for presence
of equalizing pulses.

Set vertical hold to let
picture slip up slowly and
observe movement of the
distortion. Scope check
the vertical sync output
for 30~ or 120-cps hum.

Scope check amplitude of
horiz. sync pulses at out-
put of differentiating net-
work.

Scope check output of
differentiating network
and check if a feedback
signal from the horiz.
sweep is supposed to be
present.

Scope check at limiter
output will show noise
pulses larger than sync
pulses.

Remove sync separator
tube and scope check in-
put and output of inte-
grating network for vert.
sweep signal.

Check and replace
tubes, signal trace sync
pulses to find the com-
ponent where the sync
disappears.

Replace tube.

Replace defective com-
ponent or entire net-
work.

Re-align i.f. so that
high i.f. frequency por-
tion is flat enough.

Check and replace elec-
trolytic capacitor con-
nected to the plate load
of the video amp.

Replace tubes. Check
voltages and signal
trace with scope to find
defective component.

Replace tube.

Replace tubes; check
clipper bias and RC
network.

As above.

1f 60-cps hum occurs in
full-wave rectifier set,
filament-to-cathode
leakage in a tube is
causing it. Otherwise
check “‘B+-,'' grounds,
and wires for hum.

Replace sync amplifier
tube, replace horiz.
sync coupling capaci-
tor

Signal trace with scope
and replace defective
component.

Replace tubes, check
limiter bias and plate
voltage to find defec-
tive component.

Reroute vert. yoke
wires, vert. output
transformer leads,
shield integrating net-
work.
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naturally everyone wants “a piece

of the cake.” The gimmick artists
are well in evidence. This is a pity,
because stereo can get quite confusing
enough if we stick to the strictly legit
end.

“Hear your hi-fi in three dimen-
sions!”’ is the substance of some stereo
promotion, which carries the implica-
tion that, until now, our poor little ears
must have been struggling along in
only two—or that we have only been
using one ear! The fact is that, for
two-ecared people, listening has been a
stercophonic experience from birth. So
what do we really expect stereophonic
sound to add to high fidelity ?

This is the first thing we should get
straight. It will help us a lot in under-
standing how to pick and use loud-
speakers to get the best from stereo
program material. Single-channel high
fidelity, nowadays called monaural
(which admittedly is not a good name,
because it means ‘“one-eared”’) or
monophonic, has the limitation that an
original performance occupying four
dimensions (waves in three-dimension-
al space and time) must be compressed
into two (magnitude of fluctuation with

SI‘EREO is big news these days and

time) for recording or transmission.
This must lose some of its identity,
although the reproducer puts it back
in four dimensions again. But it is im-
possible, [rom the limited “data” that
can be conveyed in a two-dimensional
channel, to reconstitute the original
with four-dimensional precision.

Our hearing faculty has acquired the
capacity to give us a quite accurate
impression of the four-dimensional
events going on around us from an
analysis of two ‘“two-dimensional chan-
nels,” one received by each ear. But
analysis and synthesis are different
things.

Our hearing faculty can give a won-
derful sound picture of the world
around us from this analysis; but it
would be quite impossible to use this
two-channel-transmitted sound picture
to recreate the world of sound: a dum-
my head with the most complex elec-
tronics in the world could not produce
the noise of an aircraft 5000 feet up!
Nor can two loudspeakers project an
orchestra. This idealized concept of
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Loudspeakers for Stereo

By NORMAN H. CROWHURST

What speaker system should you use for stereo?

This article will help you to make a choice.

Hartley 217-Duo

stereo is certainly a basic fallacy.

The viewpoint that is more success-
ful as an approach to stereo is that
conveying the total sound on two chan-
nels gives us twice the potential that
one does for achieving a realistic illu-
sion. In particular, this potential lies
specifically in the improvement of per-
spective.

So we should visualize stereo as a
system in which, basically, we have two
channels instead of the one used in
mono. This may seem obvious, but it
is the only thing that is basic in stereo.
Beyond these two channels, the success
of the illusion depends on what is done
at their two ends: the microphone and
recording technique at the input; and
the playback and loudspeaker arrange-
ment at the output.

Each of these variables provides the
possibility for a wide variety of com-
binations. Microphones with at least
three variations in directivity can be
used in any number and placement, and
their outputs combined in different
ways to produce the final two stereo
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ALMOST ANY OTHER
POSITION IS MUCH

AREA OF
-REASONABLE
STEREQ

AREA OF REASONABLE STER

8)

Fig. 1. Spaced speakers in a small room (A) may restrict the-area of acceptable
stereo. The composite system in a single enclosure (B) may do a better job here.

channels. There is an almost similar
range of possibility for variation in the
use of loudspeakers.

But we’ve said enough to show that
stereo is not the simple thing some
theorists have suggested. Instead of
proceeding further on how complicated
it can get, let’s deal with some specific
questions.

1. Some recommend a stereo system
with two. loudspeaker systems in a sin-
gle enclosure, while others insist stereo
can only be obtained with two speakers
spaced apart along a wall. Which is
best ?

This depends. Each can be “best” in
circumstances suited to it. Probably
most important of these is room size.
In a small room it is practically impos-
sible to find more than a very small
listening area where one is not much
nearer to one speaker than the other, if

(A)
Fig. .

Composite system (A) may be Limited in coverage of

spaced units are used. (Fig. 1A). By
using a single enclosure system, all
parts of the room are at a commen-
surate distance from the two loud-
speakers (Fig. 1B) and the stereo pat-
tern is created in any location by the
transverse component of the sound
wave, caused by the difference in radia-
tion from the two units (Fig. 3).

But in larger rooms thz relative
merit is almost exactly reversed. The
transverse component of the wave only
holds a reasonable strength for a very
small distance from the composite
loudspeaker system, so the successful
listening area will be confined to a
narrow line down the middle and a
slight enlargement right at the front
(Fig. 2A). On the other hand, the
larger room dimensions enable spaced
speakers to “push out” the stereo effect
further and only comparatively small
areas of the room are now uncomfort-

ably close to one speaker (Fig. 2B).

A secondary factor is the way the
program was miked. This may be a
deciding factor in medium-sized rooms
—say about 15" by 20’ or a little larger.
The hearing faculty bases its analysis
on the time difference of various sound
components in the composite wave
reaching each ear. But to maintain this
correct time difference, without exag-
gerating or reducing it, proper propor-
tion must be kept between time and
intensity differences.

If widely spaced mikes are used for
pickup, combined with widely spaced
loudspeakers for playback, the time
difference is going to get exaggerated
at some listening locations in the room
to the point where an echo, or double
image, rather than perspective results.
This would be particularly pronounced
on material such as strings played
piezicato.

On the other hand, if time difference
on the channels is small and intensity
difference has been accentuated, either
by using directional mikes close to-
gether but facing different directions
or by using electronic mixing of mikes
close in to individual instruments, the
“projection’” of the stereo illusion will
be strictly a function of speaker spac-
ing to “create” a time difference at the
listener’s ears.

Thus, within certain room size
limitations, program made with a wide-
spaced mike technigue should use
loudspeakers close together (in one
cabinet) while program that used
close-together (directional) mikes
should be reproduced on widely spaced
loudspeakers.

2. Different, and quite conflicting,
statements have been made about the
contribution made by various parts of
the audio spectrum to the stereo illu-

sion. Just what are the important
“stereo” frequrncies?
Unfortunately, a lot of work has

been done using continuous steady
tones, either fed through headphones
or using multiple loudspeakers. From
these experiments various deductions
have been made as to the dependence
of our sense of direction on intensity
and phase differences at different fre-
quencies. The deductions conflict be-
cause of different measurement tech-
niques.

ISOPHONIC

larger room. Spaced speakers (B) may do a bettter job here.

Fig. 4. Coverage claimed for CBS “Isophonic” system. }

Fig. 3. Synthesis of radiation with both units in-phase (&),
out-of-phase (B), and when radiation represents a source to
extreme left (C), Solid arrows are instantaneous motion due
to sound wave; broken arrows arc used to represent the prog-
ress of the sound waves in their composite development.
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However, other work shows that
these results are not relevant to the
stereo illusion perceived on “live”
sounds. A particularly effective demon-
stration of this fact occurred in work
with the Perspecta system of stereo for
theaters. If, for example, the initial
beat of a drum is accurately located by
the stereo illusion, it is practically im-
possible to tell that the follow-through
“oing” shifts clear across stage, even
when you know it does.

This is equally true of other types of
sound. Only sounds generating tran-
sient components continuously, such
as speech or a succession of different
notes being played, enables a moving
source to be followed. A tone contain-
ing repetitive sharp transients, such as
an aircraft motor, will also make this
possible.

The hearing faculty seems to identi-
fy the direction of the composite tran-
sient, rather than of individual
frequencies it contains. If the time
difference is identical for all these com-
ponent frequencies, then the sense of
“integrity,” both of position and the
sound itself, is improved.

But what does this mean, as applied
to reproducers for stereo? The differ-
ence in conclusion largely concerns the
higher frequencies, from 1000 or 1500
cycles up. It occurs because different
methods are used to “generate” the
right differences at the ears of the
listener.

With the wide-spaced loudspeakers,
difference in intensity of radiated sound
produces a time difference at the ears,
due to the obstacle effect of the head,
that depends on frequency. At higher
frequencies the difference is likely to
be altogether greater than for lower
frequencies, invalidating a proper asso-
ciation of the high-frequency com-
ponents with the lower ones. So with
this arrangement, it is not surprising
that critical tests show that the very-
high-frequency components do not con-
tribute anything to the stereo illusion.

With speakers close together, and
employing directional radiation, the
higher frequency contribution to the
stereo illusion is due to the precedence
effect. A speaker directly facing the
listener, and having the greater inten-
sity, will localize itself as the source.
If the higher frequencies come from
the other speaker in greater intensity,
however, the source will be delocalized
and the hearing faculty will associate,
by comparison, these components with
the lower frequencies to which they be-
long. Thus use of a different type of
speaker enables the higher frequencies
to contribute a useful part to the
stereo illusion.

3. What about the statement that the
same loudspeakers used on stereo show
an improved frequency response?

Common sense urges that this can-
not be so—how can a loudspeaker
“know” whether it is handling mono
or stereo? And yet people who have
experimented with it swear they can
hear the difference.

Extension of apparent range at the
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low end is relatively simple and there
is little argument about it. Two units,
even on the same program, will put out
more bass than one, other things being
equal. The same improvement in this
direction naturally shows up on stereo.
But this cannot be the reason at the
high end.

Did you ever hear any audio com-
ponents above 4000 or 5000 cycles?
You've heard background hiss in this
range and you've heard the improved
clarity of certain instruments when
this range is there, compared with
when it is missing. But have you heard
those components by themselves? This
is the answer. You identify presence of
these frequencies by the improved
clarity they bring to individual instru-
ments you could hear without them.

Stereo alsoc does this, by a different
means. It improves clarity of individu-
al instruments by giving them separate
localization. And because both effects
serve the same purpose to the hearing
faculty—improved clarity——it takes an
unusually well-educated hearing to de-
tect the difference. A definite illusion
of improved high-frequency response—
as we have become familiar with it—
is obtained.

4. What about the idea of using one
speaker for all the bass with separate
speakers for treble?

Some say this can be done—in fact
they do it, while others say separation
of the lower frequencies into the two
channels is definitely necessary to
stereo. This question hinges on ‘“lower
than what ?” What crossover is used?
I asked one speaker manufacturer who
took the second viewpoint what cross-
over he used. He had only tried it with
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one of his regular units, using his regu-
lar crossover at a frequency of 1000
cycles.

There’s your answer. The people
who do it successfully use a crossover
of 250 cycles—two octaves lower—or
at the highest 400 cycles. This makes
a tremendous difference. At 250 cycles
the wavelength of sound in air is more
than 4 feet; at 1000 cycles it is only
just over 1 foot.

At frequencies far below 250 cycles
(which in theory may be marginal, but
those who use it have checked that it
is a satisfactory transition point) the
frequency content of both stereo chan-
nels is not only sensibly in-phase, there
can also be little difference in intensity.
So no noticeable “error”’ is involved by
“putting the two together.”

“But how about transients?,” I have
been asked. Now just what is a low-
frequency transient? Some visualize a
low frequency, below 250 cycles, that
starts abruptly. But a low-pass filter,
rolling off at 250 cycles, will not allow
such an abrupt start. If a 250-cycle tone
is keyed on, or started with a blast, this
start will contain a range of compo-
nents above 250 cycles, not below it.
And the click, or burst, associated with
the commencement of the 250-cycle
tone, will identify its location quite
successfully, even though the body of
sound always comes from the center
loudspeaker!

At one demonstration of a common-
bass system, I went to within about
two feet of one of the small speakers
(they were over 20 feet apart) before
my ears could tell the bass was coming
from somewhere else. So it definitely
works—at that frequency.

(Continued on page 100)
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By WALTER H. BUCHSBAU
Television Consultant, RADIO & TY NEWS

EDITOR'S NOTE: Considering that really
new design developments in TV circuitry
are on the wane, there are a surprising
number of features and trends worth not-
mg in this year’'s receiver lines. Tech-
nicians interested in the latest circuits
will also appreciate the complete sche-
matics for some of the leading 1959 re-
cewers, appearing on pages 74 through
79 of this issue.

crop of TV receivers to find new
features, spot major trends, and
highlight what is of interest to the
service technician. The 1959 models
have many things in common but at the
same time there are sufficient varia-
tions, special features, and unique cir-
cuits to warrant some discussion. Be-
fore looking into individual features, a
few general observations are in order.
There are no startling developments
in the form of new circuits or new prin-
ciples. None of the manufacturers of-
fers a transistorized TV receiver, none
of them has perfected a truly flat pic-
ture tube, and the long-heralded break-
through in color TV is still in the
“heralding” stage. Actually, the growth
of color TV is quite steady, if limited,
and the most energetic manufacturer
in this field, RC4, is gaining ground
constantly. Unlike the advent of TV,
color seems to infiltrate rather than
flood the American home. Installations
in clubs and other public places provide
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broad survey of innovations,
trends, and new features for a
roster of 15 set manufacturers.

the potential customer with a preview
of what he can get for his home. How-
ever, the purchase of a color set re-
mains a “future project” with all too
many prospects.

The design trend in 1959 TV receivers
has continued in the direction predicted
last year. The 110-degree picture tubes
are used by a majority of manufactur-
ers and at least two, Philco and Syli-
vania, have even managed to trim some
depth off the already shortened tube.
To further aid the trend toward slim-
mer TV sets, several manufacturers are
offering contoured cabinets that give
the impression of being much thinner
than they actually are. Cabinets made
of new, strong plastics or of steel are
being used for almost all portable and
table models. Wooden cabinets are fa-
vored mostly for the more expensive
consoles.

For years service technicians as well
as the service managers of the various
manufacturers have stressed the need
for “service-designed” TV sets. For the
most part, 1959 will continue to hear
such demands. While a few manufac-
turers have made some concessions to
serviceability, the general trend to-
wards more compact receivers has
overruled many worthwhile service fea-
tures. Being grateful for little things,
we should, however, mention the de-
signs where the chassis weight has

RADIO & TV NEWS
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Fig. 1. Some mounting details for the unorthodox separate
housing of the picture tube used in many Philco receivers.

been reduced, where the picture-tube
safety glass can be removed by un-
screwing less than a dozen screws, and
where part numbers are included on
printed wiring to help the technician
find his way in the labyrinth of the
printed pattern.

As concerns new tube types, only the
tube manufacturers can smile. Most
receivers use new tube types, usually
sufficiently different to require exact
replacement, yet not really different
enough to result in a new or vastly im-
proved circuit. Typical of this is the
case of the 1G3/GT, which is ostensibly
a replacement for the 1B3. It fits into
the same socket, has the same electri-
cal characteristics, and the 1B3 can, in
general, be replaced by the 1G3. In
some sets, however, the 1G3 must be
used because the 1B3 is just a little
too long for a physical fit in tight
quarters. ’

Surprisingly enough, a number of set
manufacturers have retained (or re-
turned to) power transformers even in
their portable sets and use the familiar
5U4 as a rectifier. Only a few new sets
use silicon or germanium rectifiers and
there are still some models with sele-
nium rectifiers. In the field of circuit
design, practically every manufacturer
uses some type of more advanced, more
elaborate, or at least improved sync
circuit. Horizontal-oscillator and fly-
back sections remain basically un-
changed, but more efiicient component
design provides the greater deflection
power required for the 110-degree pic-
ture tubes. Second-anode potentials
have been raised in most sets by 1 to 3
kv. to give more brightness and small
spot size to improve definition. In the
vertical-sweep circuit there is a contin-
ued trend away from use of a blocking-
oscillator transformer. Most sets use
some form of combination multivi-
brator and output amplifier.

The if. and video sections are also
unchanged but there has been some im-
provement in TV tuners. Use of the
“Fireball” or similar types of tuner is
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Fig. 3. Subchassis layout conforms to
CRT contours in the Philco portables.

widespread and some sets use the rela-
tively new miniaturized tuners. In the
detailed discussion following, some au-
tomatic-frequency-control schemes are
described. Almost every new TV set
uses some form of the gated-beam or
quadrature-type FM detector circuit in
conjunction with a single audio-output
tube. Despite persistent advertising of
high-fidelity sound in TV receivers,
very few manufacturers (Hoffman and
ATR are two examples) go as far as
using push-pull output. So much for
the general trends.

Philco

The new Philco models are by now
well-known for their slim look and sep-

_ aration of picture tube and chassis. As

far as the service technician is con-
cerned, the disassembly procedure for
this unorthodox receiver is more im-
portant than its depth. As shown in
Fig. 1, the shell is held to the picture-
tube assembly by two screws visible
just below the rim of the picture tube.
The support arm is attached to the
main strap, as shown in Fig. 2. To
change the picture tube, the two bolts
on each side of the main strap must be
loosened and the two rear support
straps taken off. It is also possible to
take the entire swivel socket off by
loosening the screw (“CRT Ass’y Re-

www americanradiohistorv com

SUPPORT ARM
£ wwfh, . MTG.BRACKET

S
CENTERING
MAGNETS

CRT ASS'Y
RELEASE

Fig. 2. Another view of the Philco CRT assembly. showing
the points where the support arm attaches to the strap.

lease”) shown in Fig. 2. The chassis is
mounted horizontally in the small cab-
inet below and, in order to even change
a tube, the rear of the cabinet must be
removed, the knobs must be pulled, the
chassis mounting screws unscrewed,
and the entire chassis pulled out. For
the service technician, this arrangement
can hardly be considered convenient.

In its portable models, Philco uses a
number of subchassis, both printed-wir-
ing and conventional, and these small
units are located around the picture
tube as shown in Fig. 3. This is not
quite as convenient as a single-chassis
structure, but the experienced service
technician should find no particular dif-
ficulty with this arrangement. Philco
uses series filaments, silicon rectifiers,
and printed wiring on some of the sub-
assemblies. Circuitry is essentially con-
ventional, with no startling innovations
to be found.

RCA

This manufacturer is apparently
playing a very conservative tune this
year. All receivers use power trans-
formers, even the portables. Printed
wiring is used, as in previous years,
and the over-all circuitry is also the
same. After problems encountered in
the disassembly of certain ot its port-
able sets in past years, the new port-
ables have been designed to be serviced
rather easily. There is definitely more
room and it is not necessary to dis-
mantle several subchassis in order to
change a tube.

Most RCA sets use either the 1B3 or
the new 1G3 high-voltage rectifier
tube. In some sets, the longer 1B3
doesn’t fit so service technicians will
have to start stocking the 1G3. (See
“1959 Tube Inventory for Service
Shops,” page 57 of this issue.)

Wireless remote control for both
monochrome and color TV receivers is
one of the novel features offered by
RCA. The transmitter unit is a tran-
sistor oscillator, operating around the
40-kc. region, with different specific
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frequencies controlling specific func-
tions. The black-and-white remote con-
trol transmitter uses three transistors
and a 13.5-volt battery, while the color
control transmitter employs a single
power transistor and a 6.5-volt battery.
Noteworthy in the color sets is a con-
siderably improved convergence circuit.

Sylvania

The major innovation by this com-
pany is its “Dualette” 17-inch portable
which uses an injection-molded plastic
cabinet, 110-degree picture tube, ger-
manium rectifiers, and a single printed-
wiring assembly for all the smaller cir-
cuitry. It is one of the few new receiv-
ers that uses a ratio detector and sep-
arate audio-driver stage. Otherwise the
circuitry is not radical in any respect.
Most of the other Sylvania models have
been on the market for some months.

As to service accessibility, the “Dual-
ette,” intended to serve either as a port-
able or a table receiver, or both, has
some noteworthy layout features. When
the back cover is removed (just a few
simple screws are involved), the ver-
tically disposed chassis is readily avail-
able, with access to all tubes and most
parts. For more involved bench work,
the entire chassis may be easily sep-
arated from the picture-tube assembly,
which remains with the forward por-
tion of the cabinet. This three-part
design is illustrated in Fig. 4. Further-
more, the carrying handle for the entire
receiver remains connected to the mid-
dle section (chassis portion). Gripping
the handle, the bench man can now
maneuver the chassis into any position
his work requires with a twist of the
wrist and enjoy apparently good ac-
cessibility to any circuit.

A resettable thermal cut-out, instead
of a fuse, is a convenience to the set
owner and also to the service technician
who is looking for a short circuit.

Westinghouse

Like most set manufacturers, West-
inghouse uses printed wiring, a penta-
grid sync separator and noise-cancel-
ling scheme, and the gated-beam FM
detector. It also uses silicon rectifiers

56

SUPER RANGE
FINDER

+145V. 100K
(VWWV——04 260V
!
+260 256K 4
SYNC s E
2 K s 2
OUTPUT R I e $330K
AAAA A p:
VVW Wi/ A :
3BUS ._l g
AGC. 2.2 MEG. o ’ T
150K
Iptd. 001 ol
g
o
it g VIDEO
AN 150 (NEGATIVE)
HORIZ. 10K 2
FLYBACK PULSE 215K
+1a5v. $ 2
3.3k VIDEO _{POSITIVE)

Fig. 7. Combined sync separator and noise gate, Admiral.

< Fig. 4. Three-part disassembly of the Sylvania “Dualette”
. leaves the chassis separate (center) with convenient handle.

and an unusual “automatic fine tuning”
circuit. Although this circuit has been
described before in this magazine, it is
still unusual in that it depends on am-
plifying the 4.5-mec. sound i.f. signal and
operating on the peak of its response.

The Westinghouse design is note-
worthy in two respects. Its remote con-
trol system appears to be the only one
to rely on power-line carrier cperations
and it also features a resettable thermal
cut-out. A range of carrier frequencies
from 52 to 73 ke. is used, generated at
the remote-control unit, and sent out
via the a.c. power line to the set. This
eliminates the need for radiating ele-
ments, such as a ferrite antenna or a
transducer and receiving microphones.
The thermal cut-out, shown in the
functional drawing of Fig. 5, shculd be
a real boon to the service technician.
It does the sante job as the fusivie re-
sistor, but it can be reset as often as
necessary during a troubleshooting job.

Zenith

This company, one of the few that
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Fig. 5. Westinghouse thermal cut-out.
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Fig. 6. Setchell-Carlson portables

use two separate, vertical chassis.
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has not adopted printed wiring, adver-
tises this fact as a benefit to both the
set owner and the technician. Certain-
ly conventional wiring appeals to most
technicians as being easier to service
and the fact that Zenith uses all hori-
zontal chassis, most with power trans-
formers, is a further aid to the hard-
pressed technician. In many other
respects the Zenith chassis do not con-
tain either radically new circuitry nor
are the remote-control and automatic-
tuning features radical departures
from earlier versions.

Motorola

This year, Motorola has also decided
to swing over into the ‘“no-printed-wir-
ing” camp. It is also boasting of the
use of “conventional wiring only’ in its
TV chassis. It continues to feature its
well-received ‘“Tube Sentry” which
protects tubes and other parts against
the sometimes damaging initial surges
which occur when a receiver is first
turned on. On the basis of this feature,
plus the use of tubes said to be care-
fully selected after critical testing, this
manufacturer is offering extended
warranties.

An interesting innovation is the use
of tube types normally found in series-
heater circuits in conjunction with a
power transformer that has a 6.3-volt
filament winding. Two 3BZ6's, for ex-
ample, appear in the video i.f. section.
The heaters of these two are in series,
but the pair is shunted across the 6.3-
volt winding of the power transformer.
The same is true of two other pairs of
3-volt tubes.

Admiral

As one of the large volume manufac-
turers, Admiral offers a variety of dif-
ferent models. Most have power trans-
formers and circuit features which are
largely conventional. One unusual tube
is the 3BUS8 which acts as a noise gate
and sync separator. As shown in the
circuit of Fig. 7, this tube contains two
separate suppressor grids and two sep-
arate plates with the rest of the tube
elements common to both sections. One

(Continued on page 132)
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By MURRAY BARLOWE

Barlowe Television

Do you know which tube types to carry,
or how many of each to keep in stock?

of new tubes, a well-planned inventory isn’'t easy. Our

shop uses a perpetual check system based on the mini-
mum quantity list shown here. Inventory should be com-
pared to the list, every morning if possible, to determine the
need for re-ordering types in short supply.

The quantity figures are, of course, relative. For exam-
ple, a large enough shop might have to multiply by two.
Variations may occur with differences between one locality
and another, but needed adjustments are easy to make as
you go along. :

With the list geared to metropolitan shops in v.h.f. areas,
u.h.f. tube types must be added where needed. Since the
importance of industrial electronic(*) and color TV (**)
service may vary widely, tubes involved have been marked
as indicated.

Some tubes still active a year ago were deleted because
demand vanished. These include several loctal and 117-volt

AND STILL they come. With no end in sight to the stream
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slightly larger than that for 1958, such a comparison does
not reflect the facts. Tubes dropped were older, low-quan-
tity types, while additions and some holdovers are finding
heavier use.

Also, some reduction has been achieved by doubling up.
For example, the 25BQ6/25CU6 replaces both prototypes.
Also the physically shorter 1G3 replaces the 1B3 (no longer
listed separately), although reverse compatibility is not
always physically possible.

Some relatively new types, like the 6BVS8, have been
dropped. They seem never to have ‘“got off the ground,”

types, as well as 6AQ7 and 25Z5. While the new list is only with no calls developing for them.
Type Quan Type Quan Type Quan Type Quan Type Quan Type Quan
0A2* 2 5CG8 1 6BA8 1 6CR6 1 7BS 1 12L6 1
0B2* 2 SCL8 2 6BCS5 6 6CS6 2 7B6 1 12SA7 2
0Z4 5 5CQ8 2 6BCT** 1 6CS7 1 7B7 1 12SG7 1
1AX2* 3 536 2 6BC8 2 6CQ8 1 7C5 1 12SH7 1
1G3/1B3 10 SR4GYA* 5 6BD4A** 1 6CUS 2 7E5 1 1287 1
1RS 2 ST8 2 6BD6 2 6CZ5 1 7F7 1 12SK7 3
1S4 2 SU4GB 10 6BE6 5 6DE6 1 7F8 1 12SL7 1
185 2 sU8 2 6BF5 2 BDQS5** 1 7G7 1 12SN7 4
1T4 2 SV4G 3 6BF5 2 6DQ6 5 7TH? 1 12507 3
104 2 5X8 2 6BGS 6 6DS5 1 N7 1 12V6GT 5
1US 2 SY3GT 4 6BH3 1 6DT6 1 707 1 12W6 2
vz 2 6AB4 4 6BH8 1 6ES 1 X7 1 12X4 2
1X2B 5 6ACT 5 6BJ6 1 6H6 1 7Y4 1 17AV5 1
2D21* 2 6AGS 5 6BJB** 1 6J5 3 9BR? 1 17AX4 1
3A2%F 2 6AC7 3 6BK4** 2 636 6 10DE? 3 17DQ6 1
3A3%% 2 6AH4 2 6BKS 2 6K6GT 6 12ALS 1 19AU4 2
3ALS 2 6AH6 3 6BK7A 3 6L6 1 12405 1 19BG6 1
3AU6 2 6AKS 2 6BL4** 1 M3 ** 1 12AT6 2 19T3 1
3AV6 1 BAK6 1 6BL7 3 6S4 1 12AT7 6 25AX4 1
3B2** 2 6ALS 10 6BNG6 3 6S8CT 1 12AU6 1 25BKS 2
_3BCS 2 6ALIGT 2 6BNg** 1 6SAT 3 12AU7 10 25BQ6/CU6 4
_ 3BE6 2 6AMBS 2 6BQ6/CU6 10 6SC7 2 12AV6 2 25CD5 1
3BN4 1 6ANB 4 6BQ7A 10 6SF5 1 12AV7 3 25DN6 2
3BN6 2 8AQS5 4 6BR8 2 6SG7 1 12AX4 5 25L3 4
__3BU8 1 6AQ6 2 6BS8 2 6SH7 1 12AX7 3 25W4 3
_3BY6 2 6ARS L 6BUS 1 6597 2 12AY7 1 2526 2
_3BZ6 2 6ASS 2 6BX7 2 8SK7 3 12427 1 3545 2
_3CB6 2 6AS6 1 6BYS5 2 6SL7 3 12B4 3 35B5 3
_3CFs6 2 6ASTIG* 1 6BY6 1 6SN7 10 12BA6 3 35C3 3
_3Cs6 2 6AT6 3 6BZ6 2 6SQ7 3 12BA7 1 35L6 4
3DT6 2 6AT8 3 6BZ7 3 6SR7 1 12BD6 2 35W4 5
304 1 6AU4 4 6C4 2 6T8 3 12BE6 4 35Y4 1
_30s6T 1| saus 3 6CB5** 2 sU8 6 12BF6 3 35Z5 4
354 2| eaUs 10 6CB6 10 6V3 2 12BH7 6 S0AS 1
4BQ7A 5 6AUS 2 6CD6 5 6V6GT 6 12BKS 2 50BS 2
4BZ1 2 | 6avs 1 6CF6 2 W4 10 12BN6 1 50CS 2
SAMS 2 6AV6 4 6CG7 6 6W6GT 4 12BQ6/CU6 3 50L6 5
_ 5AN8 2 6AVS 1 6CG8 3 6X4 2 12BY7 3 5642 2
_ 5AQ5 2 | 6Aaws 4 6CLS** 1 6X5 2 12BZ7 2
SATS8 2 6AX4 6 6CL6 3 6X8 5 12CAS 1 *Industrial electronic
__SAVS 1 6AX5 1 6CM6 1 6Y6 1 12CUS 3 |**Color TV
SBKIA 3 B8AZ8 3 6CM7 2 TAU7 4 12D4 1
SBR8 2 6BA6 4 6CN7 2 7B4 1 12DQ6 3
April, 1959 57
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HEART MICROPHONE. Circuit Simulates Nerve Cell A&
A network of electronic nerve cells is assembled by L. D.
Harmon of Bell Telephone Laboratories, who initiated a
project of simulating the functions of nerve cells with a
simple transistorized circuit. This array of cells is used
to imitate some functions of the nerves in the eye.

New Medical Transducers
The well-dressed space pilot will wear many of the medi-
cal instruments demonstrated here by model who is under-
going an electronic physical examination. The outputs
of these Gulton transducers are fed to telemetry gear,

Electronically Controlled Missile
A split second after firing, “Sparrow III,” newest air-to-air
guided missile in the Navy’'s arsenal, streaks to target for
the kill. These missiles, produced by Raytheon, can be fired
singly or in rapid series from fighter plane.
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Cold-Cathode Vacuum Tube [ 3

Model is holding sample of revolutionary cold-cathode
electron tube developed by Signal Corps and Tung-Sol.
Tube is capable of self-sustained emission without
heat and operates in same range as transistor. At
bottom of display, hot-cathode tube at right uses
same heater power as 10 cold-cathode tubes beside it.

Ultraviolet Images Made Visible

John L. Burns (right), President of RCA4, and R. G. Stou-
denheimer examine a new electron tube which will be used
for medical and industrial research. The tube, called an
“ultrascope,” can convert invisible ultraviolet images of
human tissues into visible pictures that can be interpreted
by medical research workers. The “ultrascope’” is used
as the “eye” of simple microscope attachment shown. v

A Historic Radio Equipment

Exact replicas of the historic radio equipment used in
the first news broadcast of presidential election results
have been donated to the Smithsonian Institution in
Washington by the Westinghouse Broadcasting Co. Demon-
strating the control board is Ted Kenney, chief engineer
of KDKA in Pittsburgh, Pa., the station that used the gear.

April, 1959
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Highly Instrumented ‘“Polaris”’
The “Polaris” AX-1 test vehicle placed in its launch-
er prior to test firing. The highly instrumented
test missile contains a maze of electronic equipment
which will transmit to ground receivers vital per-
formance information concerning components being
tested. At right is the umbilical tower from which
cables are connected to the missile permitting the
many ground checkouts required prior to the launch.

www americanradiohistorv com
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By MARVIN L. GASKILL

XPERIMENTERS, using parts

found in the average ‘junk-box,”

may wish to build this radio “Talk
Squelcher” and then relax to soothing
music punctuated only by interludes of
silence automatically replacing the an-
nouncer’s voice. The Talk Squelcher is
easy to construct, is adaptable to any
home receiver, and is completely effec-
tive in suppressing 959 of voice broad-
casts.

All components of the squelcher are
mounted on a 2" x 3" x 5% " “Minibox”
chassis which encloses all circuit ele-
ments except the three tubes and fila-
ment transformer. There are only two
controls: a 50,000-ohm potentiometer,
R, for adjusting the sensitivity of the
unit; and the “on-off” toggle switch, S;,
connected in the primary of the 6.3-volt
filament transformer. Refer to the
photographs below (Figs. 1 and 2).

Circuitry consists of a 6SQT7 audio
amplifier and rectifier, a 6C4 relay
tube, and a 6C4 control tube. Plate
voltage of 100-150 volts d.c. for these
stages is obtained from the radio re-
ceiver to which the unit is connected.
Since in most cases plate voltages of
less than 100 volts are inadequate to

Fig. 1. Photo shows 3 tubes used in unit, with filament trans-
former, sensitivity control, power switch, and connecting leads.

This easy-to-build unit, adaptable to any home radio,

will cut out just about all the voice announcements.

operate the plate-current relay, it is
not practical to use the squelcher with
most battery-operated portable re-
ceivers.

Simple Operating Principle

In contrast to other speech-music
discriminators employing frequency
differentiating circuits, the Talk
Squelcher takes advantage of the
aperiodic nature of speech and the volt-
ages it produces. Speech is frequented
by pauses between words and sen-
tences; while the character of most
musical selections is such that sound is
present almost continuously. The in-
herent pauses in speech, some of which
are too short to be detected aurally,
provide a practical means for develop-
ing a control voltage to silence the out-
put of the receiver during speech in-
tervals. Since the device is virtually
independent of frequency response, its
use is not limited to the more expen-
sive home receivers.

Fig. 3 is the schematic diagram of
the squelcher and shows points of con-
nection to a typical home receiver. As
shown, the grid of the 6SQ7 audio am-
plifier and rectifier is connected by a
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shielded lead through a .006 wpfd. ca-
pacitor to the top end of the volume
control in the receiver 2nd detector.
The cathode of the control tube is con-
nected to the a.f. amplifier plate, and
plate voltage is obtained by a connec-
tion to the screen of the receiver out-
put tube. Although it is possible to
obtain sufficient audio voltage from the
moving arm contact of the volume con-
trol it is undesirable because the per-
formance of the squelcher will then be
dependent upon the setting of the con-
trol. Also, plate voltage can be ob-
tained ordinarily from the output of
the receiver power-supply filter, but in
the receiver used by the author the
screen dropping resistor (R) served as
part of the filter, and when connection
was made to the bottom end the hum
level was too high.

In operation, audio voltage from the
receiver is amplified and rectified by
the 6SQ7 and then applied as negative
bias to the grid of the 6C4 relay tube.
This bias prevents the relay tube from
drawing plate current and the relay re-
mains in a de-energized condition with
its contacts open. However, if for any
reason the audio voltage being supplied

Fig. 2. With the chassis cover removed, the senstive plate-
current relay and other components may be clearly examined.
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6C4
RELAY TUBE
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6C4
CONTROL TUBE
v3

R33
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R—2200 ohms, Vo w.res. (screen dropping res.
see text)

Ri—2 megohm, V5 w. res.

Re—1 megohm, V5 w. res.

Rs—2700 ohm, Y5 w. res.

Ri—250,000 ohm, V5 w. res.

R5—50,000 ohm, 1 w. res.

R6—50,000 ohm wirewound res. (“Sensitivity
Control”)

C1+—25 pfd., 50 v. elec. capacitor

\ ond detector and output stages.
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|} RUBBER-COVERED SHIELDED TG e
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_M\CO_"“TROL Fig. 3. This schematic shows how connections
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Connections

are for a.c.-d.c. sets. For other types, see text.

Co—.01 pfd., 400 v. capacitor

Cs—1 ufd., 400 ». capacitor

Cy—.1 ufd., 400 ». capacitor

C5—.006 ufd., 400 v. capacitor (see text)

RL:—Teclephone-type, plate-circuit relay, 5000
ohms, 2-3 ma., normally open (see text)

S§1—S.p.s.t. switch (“on-off”’)

Ti—Fil. trans., 6.3 v. @ 1 amp. (see text)

Vi—68SQ7 tube

Vi, Vs—6C4 tube

to the unit is interrupted, as through a
pause in program sound (or through
detuning of the receiver), the relay
tube will draw plate current and close
the relay contacts which are connected
in series with the heater of the 6C4
control tube. When the heater circuit
of this tube is closed for a sufficient
length of time, or for short successive
intervals, the control tube becomes
conductive, and because of its lowered
internal resistance effectively short-
circuits the audio-output voltage at the
plate of the a.f. amplifier. Thus it can
be seen that the plate current of the
control tube and hence the output level
of the receiver is a function of the
relay contact frequency as well as the
duration of contact.

In natural talking, the audio voltage
produced by speech will go to zero on
an average of several times per second.
This means that with proper adjust-
ment of the sensitivity control the
relay contacts will close frequently
enough to cause the control tube to
keep the receiver output below audible
levels. This seldom happens during the
transmission of music. If the frequency
response of the receiver is reasonably
good, background sounds produced by
various instruments maintain the audio
voltage at a fairly high level and the
receiver output normal at all times. It
can be seen that speech accompanied
by any type of background sound will
not be suppressed.

The speed of squelch control is de-
pendent upon the setting of the sensi-
tivity control, Rs. Advancing the con-
trol toward maximum raises the cur-
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rent through the relay, decreases the
sensitivity, and increases the squelch
speed; while turning the control in the
opposite direction increases the sensi-
tivity and decreases the squelch. The
optimum setting can be reached quite
easily by tuning the receiver to an un-
occupied frequency in the band and
then slowly advancing the control from
zero to the point where the relay
closes, as evidenced by a clicking sound
or lighting of the 6C4 control tube. If
the relay fails to close, it is probably
due to an inadequate source of d.c.
voltage. Possible remedies are de-
scribed in connection with receiver cir-
cuit variations.

Receiver Circuit Variations

As mentioned earlier, the squelcher
will operate with any type receiver ex-
cept battery-operated portables, but
because of the variations in circuitry
for different receivers it may be neces-
sary to depart from the method of in-
terconnection shown for an a.c.-d.c. set
in Fig. 3.

If the set to be used is a transformer-
powered type with d.c. supply voltages
of 250-350 volts, the “B+” connection
for the squelcher should be made
through a 50,000-ohm, 1l-watt resistor
to the main source of supply in the
receiver, as shown in Fig. 4, rather
than to the screen of the output tube,
which may be fed through a high re-
sistance.

In some receivers the cathode of the
2nd detector is connected to ground
through a high value of resistance.
With this type circuit excellent control
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can be obtained by connecting the
cathode of the control tube directly to
the cathode of the detector, provided
the a.v.c. circuits are not included in
the network. A typical 2nd detector of
this type is shown in Fig. 5.

When making connections to the re-
ceiver that are different from those
shown in the diagrams, it must be kept
in mind that the source of audio volt-
age for the squelcher must precede the
movable arm of the volume control,
and that control voltages should not be
applied to stages preceding the source
of audio; the latter making it imprac-
tical to apply control to the a.v.c. cir-
cuits of the receiver.

Other tube types can be substituted
with equally good results. For the con-
trol tube, an indirectly heated cathode
type always should be used rather than
a directly heated type in order to ob-
tain smooth control. The filament sup-
ply in transformer-powered sets can be
utilized for the squelcher tubes, elimi-
nating the squelcher filament trans-
former. In this case, a switch must be
inserted in the “B+” line so that the
squelcher can be turned off while the
receiver is operating, if desired.

The plate-current relay is a tele-
phone-type relay with a coil resistance
of 5000 ohms and adjusted to close at 2
ma. Any sensitive plate-current relay
with departures of as much as 50% in
coil resistance and with closing cur-
rent ratings as high as 8 ma. should

perform satisfactorily.
B+
TO OTHER
SQUELCHER
STAGES
.25pfd
T0
ELD‘_%l__‘
(8
50K IW,
LIMITING
RESISTOR

B+ CONNECTION
250-350V.

Fig. 4. Circuit showing use of the limiting
resistor when the “B+" connection is made
to a 250 to 350 volt d.c. power source.

Fig. 5. Method of control tube connection
used to second detectors that employ cath-
ode resistors of 2000 or more chms resistance.

50K
B + —AAMAAN
LIMITING
RESISTOR

6C4
SQUELCHER
CONTROL

RECEIVER

I 2ND DET

i)
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Versatile Ham
Transmitter Kit

RADIOATY NEWS
LAB ¥ i

A top quality bandswitching 180-watt
c.w.-phone rig with built-in v.f.o.
within a compact desk-top cabinet.

Heath Co. for this one. The
“Apache” is a lot of transmitter in
a compact, desk-top cabinet measuring
only about 20 x 12 x 16 inches deep.
The transmitter kit has been styled so
that it is a dead-ringer for the match-
ing “Mohawk” ham receiver kit. (See
“Advanced Ham Receiver in Kit Form”
in our December, 1958 issue.) As a
matter of fact, from across the room,
one would be hard-pressed to say which
is which, unless you look pretty closely.
Compact as it is though, we certainly
would not want to move this one
around more than we have to since all
the husky transformers and chokes
mounted on the chassis bring its weight
up to just under a hundred pounds.
The over-all design of the rig is really
tops and quite a bit of ingenuity was
displayed in linkages and dial drives in
order to get the front panel layout to
match the “Mohawk.” The kit is fairly
elaborate and even the experienced
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WE really have to hand it to the

EXCITER
TUBES

XTAL

&

V.F.0.
SUBCHASSIS

FINAL AMP. CAGE

FO.  MODULATOR — .
SECTION

HV.
RECTS

PLATE
TRANS.

Front-panel and inside views of the new iransmitter kit are
shown above. Note that not much space is wasted in layout.

ham will have to spend quite a few
hours in assembling it. In our case, a
total of 65 hours was required for the
entire job; and this includes the 8
hours needed for unpacking, checking
parts, and after the wiring was done,
calibrating the v.f.o. and making all
other adjustments. Nothing comes pre-
assembled in this kit except for the in-
terconnecting wiring harness and a
small component board for the modu-
lator. In this circuit, the six tubes used
are quite close together and the com-
ponent board simplifies what otherwise
might have been some pretty tight
wiring.

Construction

A major reason for the ease with
which the kit went together was the
108-page instruction manual, a model
of clarity and accuracy. As a matter of
fact, except for one or two minor ty-
pographical errors (to which editors
may be overly sensitive), this manual

WwWwWWwW americanradiohistorv com

is just about perfect in every detail.

Anything as elaborate as this trans-
mitter requires a logical and syste-
matic construction plan. In the case
of this rig, the 1-tube v.f.o. sub-assem-
bly was completely put together first.
Then all the parts were mounted on the
main chassis top plate, which was then
fastened to the chassis itself. The
chassis is subdivided by partitions into
five separate compartments. These are
worked on individually just as though
one were wiring separate components.

Work is started on the power supply
compartment. Then, we proceed to the
modulator compartment, the exciter
compartment, and the final amplifier
compartment. The remaining front
panel assembly compartment is wired
up last after assembly and installation
of the dial mechanism.

By the time both power transform-
ers, both filter chokes, the modulation
transformer, v.f.o. filament transform-

(Continued on page 158)
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The Aerovox Model 97
LC Checker. a popular
component analyzer.

Capacitor-Resistor
Analyzer CRA-2 is one
of 2 such by Pyramid.

Lampkin 205A :
FM Modulation -
Metor, for 2-way

mobile service, |

Sencore Align-O-Pak

s <« provides variable d.c.

from 0 to —18 wvolts.

<

Sprague Tel-Ohmiks, capaci;
tor and turns.-zatic bridge.

Lampkin Frequency Meoter,
hormonic generator added,

v

Providing specialized checks or enabling
new techniques, these clever designs
are often regarded by their users to be
as invaluable as more conventional units.

BOUT twenty years ago, the chief test instrument of
many a radio repair technician was his wet thumb. With
conventional AM receivers as virtually their only chal-

lenge, many of these fellows managed to accomplish quite
a bit of fault localization wia this crude check for “live”
circuits. _

The present variety and complexity of electronic equip-
ment not only calls for far greater training on the tech-
nician’s part, it also makes mandatory a large and diver-
sified complement of test equipment. Few would argue the
need of such broad-application instruments as meters, oscil-
loscopes, and various generators as fundamental instru-
ments with almost infinite uses. Yet even such types have
left noteworthy gaps in the troubleshooter’s artillery.

Thus recent years have seen a boom in special types of
equipment. Not easy to define, this category includes some
types that have been around for years but are assuming
increased importance because the equipment serviced and
service itself are more sophisticated. Others in this class
cleverly adapt old techniques to new circuits and new com-
ponents. Still others open up new techniques. Some com-
bine standard test facilities in new, ingenious ways to
streamline service.

In this era, time has become the most precious ingredient
in any service job. Perhaps the single factor setting off
all the instruments discussed here is that they strive, in
one way or another, to make the most of this valuable com-
modity. The high degree of acceptance they have already
won from progressive service dealers testifies to their
validity and heralds the day when many of them will be
regarded as indispensable, standard instruments.

Among the old-timers gaining much new favor are the
various bridges and analyzers that can check specific,
important characteristics of certain key components. Their
popularity increases as the day of the clear-cut fault in
components wanes. With a capacitor, for example, it is fre-
quently not enough to know whether it is simply shorted or
open. In critical circuits, such factors as exact capacitance,
leakage current, insulation resistance, changes in behavior
when subjected to specific voltages, power factor and rela-
tive “Q” may be important. The type of capacitor involved,
whether it be an original circuit component or & potential

" replacement that must be evaluated, can also be significant.

A reliable check is surer and quicker than hit-or-miss
methods.

Analyzers that provide detailed information about capaci-
tors, and usually perform like functions for other types of
components, are now more widely available than ever.
Conspicuous in this field are units made by companies not
ordinarily considered test-instrument manufacturers, the
producers of capacitors. The Aerovox “LC Checker,” Model
No. 97, can also be used to check inductances, as a signal
generator, to determine unknown resonant points, and for
precision alignment.

The Sprague “Tel-Ohmike Analyzer,” Model TO-5, pro-
vides a wide range of capacitor measurements and can also
be used for measuring the turns ratio or impedance ratio of
such laminated-core transformers as audio and power
transformers. Pyramid Electric Co. offers a choice of two
“Capacitor-Resistor Analyzers,” Models CRA-2 and RC-1.
The former, in addition to the conventional functions, pro-
vides rapid in-circuit testing for shorted, open, or inter-
mittent capacitors. In this role, it tends to overlap with
another type of instrument, to be discussed later, used ex-
clusively for in-circuit tests. Model RC-1 can also be used
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Superior CR Bridge & Signal Tracer.

to obtain the turns ratio of a transformer. Another in this
general family of instruments is the Cornell-Dubilier “Ca-
pacitor-Resistor Bridge,” Model BF-60.

Another old-timer with renewed value is the modest,
variable, low-voltage d.c. supply. Many a subtle, elusive
fault in the video or sync systems of TV receivers conceal
themselves in the a.g.c. system. Substitution of a known
negative voltage for a.g.c. output and observation of re-
ceiver behavior as this voltage is varied can lead to quick
fault disclosure. One such d.c. supply is the Sencore “Align-
O-Pak TV Bias Supply,” Model BE3, variable from 0 to 18
volts negative. Suitable for use with all types of a.g.c.
systems, it is also a great convenience in standard align-
ment procedures, in which a fixed bias takes the place of
normal a.g.c. The importance of these devices has increased
with the advent of color, as color receiver circuits also
require such fixed, negative voltages in alignment and
troubleshooting.

Frequency meters and FM modulation meters, like other
instruments noted thus far, have also been around for many
years. However, their use in the service shop has been
limited until the present. Today, one of the fastest-growing
areas of electronics is two-way mobile communications,
with most of the equipment operating on FM. Alsowith many
service shops entering this profitable field, the need for
qualified maintenance and service stations is far from
filled. Modulation and frequency meters are essential for
such work. Such units as the Lamwvkin “Frequency Meter,”
Type 105B, and the same manufacturer’s “Modulation
Meter,” Type 205A, are important in the adjustment of
transmitters as prescribed by the FCC.

Among relatively new types of testers, we find some that
have come into existence because of the particular nature
and high replacement cost of some components used in TV
sets. When a conventional tube is suspected of being de-
fective, for example, there is no problem in checking with
a replacement that can be plucked right off the shelf. When
a picture tube or flyback transformer is in question, the
correct replacement, a rather costly item, is not so likely
to be handy. Even if it is, substitution is time-consuming.

To the rescue, in the case of the picture tube, comes the
CRT checker. In addition to providing a much more accu-
rate evaluation of the large tube than conventional check-
ing allows, many of these units provide such additional
facilities as restoration of emission, where this is possible.
Among the latter is the B&K '‘Cathode Rejuvenator Test-
r,” Model 400. In addition to measuring cathode emission
and checking the cut-off characteristic of a CRT, it reveals
shorted or open electrodes specifically and provides a life-
expectancy test. Often picture-tube defects such as inter-
electrode shorts and low cathode emission can be elimi-
nated, returning the tubes to normal operation. Accordingly,
circuits for removing such shorts and rejuvenating cathodes
are included in this unit.

Even less standardized than picture tubes and more
difficult to check by substitution are the flyback trans-
formers and their associated inductances, such as the
deflection coils. Also, faults in which they are involved
are most difficult to pinpoint. One or a few shorted turns
in the low-resistance windings of such inductances, for
example, seldom show up on straight resistance measure-

(Continued on page 147)
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Seco Flyback-Inductance Analyzer.

Cornell-Dubilier In-Cir-
cuit Capacitor Checker. o - B

Seco VT Grid Circuit
Tester, Model GCT-8.

o
'Q;.'.:.;E,:;I-E
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B&K Television Analyst
for signal injection.

Kingston EA-1 portable
Absorption Analyzer.

B&K CRT Tester and >
Cathode Rejuvenator.

Century’s Model SRT-1
<« tests semiconductor
rectifiers in-circuit.
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The over-all view of the Harman-
Kardon Model A250 stereo amplifier.

Complete Stereo Amplifier System

RADIO &IV NEWS
LAB Q¥ 1eseo

OUR Editor spent several days last

month at the Harman-Kardon plant

on a general inspection tour—during
which time emphasis was placed on
analyzing the firm’s methods of testing
equipment and in determining cor-
porate philosophy in the matter of good
sound reproduction.

We were especially impressed by the
importance that the company attaches
to the continuous inspection and test-
ing of production units as they move
from pre-assemblies to completed
equipment.

Like many other audio equipment
plants we have visited, Harman-Kar-
don is a busy and optimistic place—
with the recent strong swing to stereo
responsible for the stepped up activity.

The company, of course, has always
been a factor in the hi-fi component
field but within the past year recogni-
tion has become more widespread. The
firm's philosophy has evolved into one
of fairly conservative design with all
tubes and components operating well
within their stated ratings.

Harman-Kardon’s success has been
largely due to two major factors—good
engineering and careful planning. Its
equipment is designed for the indi-
vidual who wants high quality yet feels
no need to spend the extra money for
the more flexible and higher powered
systems that could be made up with
separate power amplifiers and preamps.

During our visit we picked up one of
the company’s most popular units—the
Model A250 integrated stereo ampli-
fier—for test purposes. This amplifier
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An integrated system that provides for
hi-fi performance at a reasonable price.

was taken from stock at random and
with no special inspection or tests
being run so that the unit would be as
typical as possible. In addition to the
usual controls such as treble, bass,
loudness, balance, and rumble and

. scratch filters, this new design incor-

porates an unusual feature. It is pos-
sible with this unit to hook up two
entirely different stereo speaker sys-
tems. For example, one could arrange
a speaker system in the living room
and then another in the den. Controls
are provided so that the two systems
can be operated independently or
simultaneously.

The function switch provides for the
selection of five different inputs—three
individual high-level inputs and either
a ceramic or magnetic phono, plus
provisions for a tape machine. The
mode switch provides for straight
stereo operation, reverse channel, mon-
ophonic, and right and left channel.
Monophonic operation is, of course,
used when playing monophonic records
while the right and left channel posi-
tions are used to apply any input sig-
nal in either channel to both speakers.
As mentioned previously, this unit is in
the medium-price range. It includes all
the basic functions and many addi-
tional features that are incorporated
in its more expensive counterparts
available today. The unit does not in-
clude phase reversal provision, level
indicators, special pilot lights, micro-
phone input, or third-channel output
as would be found, for example, in
some separate component systems.
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This particular model is rated as a
dual 25-watt unit for stereo operation
or 50 watts when the channels are in
parallel for monophonic applications.
This rating is based on a 120-volt
power-line input and, since this is
above the average, we felt it more than
proper to make all of our tests using a
customary line voltage of 117 volts. In
view of the lower input voltage, we
were unable to obtain the 25 watts per
channel. We would actually rate this
unit as a dual 20-watt amplifier under
these conditions and all of our tests
were made on this basis.

Test Results

Sensitivity (at 1000 cps and for 20
watts maximum) : Tape head input,
.002 volt; magnetic cartridge, .0023
volt; ceramic cartridge, .0495 volt; and
the three high-level inputs, .105 volt.

Hum and Noise (average for both
open and shorted input conditions):
—58.3 db for high-level inputs, and —42
db for all low-level inputs. These fig-
ures are with respect to 2 watts output
across the 8-ohm voice-coil windings.

Frequency Response: =1 db from 23
to 21,000 cps at a 2 watt output level.

Rumble Filter: —13.8 db at 30 cps. It
is a rather effective filter in that re-
sponse drops off sharply, as it should,
below 100 cps.

Bass Control: =16 db at 30 cps using
1000 cps as a reference.

Treble Control: —13.5 db, +16 db
at 15 ke., using 1000 cps as a reference.

We found that for both the bass and
treble controls the “flat” positions oc-
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curred at the mid-position
points of the knobs. :

Scratch Filter: At 6 ke,
—8.8 db; at 10 ke., —15 db;
and at 15 ke., —14 db with
respect to 1000 cps.

aH 3ev2

.|}-()

This scratch filter func-

tions only when the unit is
operating in conjunction
with a phonograph.

Channel Separation: —46
db at 1000 cps.

Equalization: For RIAA
input the equalization was
within =2 db from 30 to
15,000 cps from the stand-
ard curve.

Harmonic Distortion: At
1000 cps, below .5% for any
output from 1 to 20 watts.
At 30 cps, 2.15% at 1 watt,
rising to 2.60% at 5 watts
and then dropping to 1.28%
at 20 watts. At 15 ke. the
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distortion rises steadily
from minimum of .078% at
1 watt to 2.48% at 20 watts.

Minimum harmonic dis-
tortion is always an ex-
treme test for any amplifier
when we are taking meas-
urements at a frequency as
low as 30 cps and as high as
15 ke. We consider that 2%
is the minimum amount of

282034nv2
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harmonic distortion that
the most critical ear can
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discern. Although the fig- ERE § _ N I S
ures exceeded the 2% mark H g 131° N I
slightly on some conditions ihi e g i gl B i
of measurement, on the i o i i £ 9% % Ig
whole the results were i L9 s Lelle’e] Y R

gratifying.

IM Distortion: For .5-volt
input, the IM distortion
varied from a minimum of
712% at 6 watts to 1.72%
at 20 watts. At 15 watts
the percentage figure was
1.02%. For 1-volt input the
IM distortion varied from
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2.02% at 2 watts and then
down to a minimum of v
1.16% at 10 watts, steadily
rising to 2.08% at 20 watts.
These figures are slightly
higher than what we would
have liked to have seen
since we feel that 1% is
about the minimum point i
at which one would detect
this type of distortion.
There is a possible reason
for these results. The de-
sign engineer of this unit
feels that the performance
at minimum hum and noise
condition and with volume
control turned well down, is
most important. Therefore,
the unit has the volume
control placed after the
first high-level input stage.
There is no doubt that the
minimum hum figure is ex-
tremely low, but, as a re-
sult, the input stage runs
at a fixed high input level.
(Continued on page 153)
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Two-way

Radio

Service

By
JACK DARR

Is maintenance in this field new to you? Here

are practical hints from an experienced hand.

UITE frankly, this article is written
for the benefit of the radio or TV
, technician who is intending to en-
ter the field of two-way communica-
tions radio servicing for the first time
rather than for the more experienced
man. The writer often wished fer-
vently for some such source of infor-
mation when he entered the field many
years ago. It is intended to clarify
some of the more puzzling aspects of
this type of work. These include the
actual meaning of some of the FCC re-
quirements as to measurements, rec-
ords and logs, and practical information
on keeping these records in an accep-
table form. Later on we’'ll discuss
some shortcuts to servicing and outline
several economical test instruments
for practical work.

Technician Qualifications

As qualification for this kind of
work, the Federal Communications
Commission requires that a technician
hold either a First or Second Class
Commercial Radio Operator’s License.
These licenses are granted without
charge upon successful completion of
the examination requirements. Such
tests are given at least twice a year in
numerous cities, especially state capi-
tals, and may be taken at any time in
one of the many cities in which an FCC
Field Office is located. A “Study Guide”
for the examinations may be obtained
from the Superintendent of Docu-
ments, Washington 25, D. C, for a
small fee. Other useful publications
may be obtained from the same source.
It would be a good idea to write for the
index of available publications, wait
until you can see just what is needed,
then make up a single order. Copies
of certain FCC Rules and Regulations,
known as the “R & R,” are required to
be kept in your files. These include
the “R & R” pertaining to the particu-
lar branch of communications in which
the user is engaged. Part 17, for in-
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Fig. 1. A detector box (circled) is
handy for antenna peaking adjustments.

stance, covers Highway Trucking, Part
16, Power Utilities, and so on: these
are changed from time to time. In fact,
by the time this article appears, there
may have been some changes, but a
copy of the latest index to FCC publi-
cations will list correct numbers.
Operators’ licenses, granted for a
period of five years, may be renewed at
the end of that time without the neces-
sity for taking another examination.
The old license may be sent in for re-
newal at any time during the year pre-
ceding its expiration date. (Just a mo-
ment: I want to check mine to be sure
that it isn't about to expire! Ahh! Still
got two years to go.) To renew a li-
cense, send the original, together with
the verification card (the pocket-size
card which should be carried on the
person at all times) to FCC, Washing-
ton 25, D. C. with a completed copy of
FCC Form 212W. The carbon copy of
the application for renewal is then
posted in the shop in lieu of the license.
It will take the place of a license until
the latter arrives in a month or two.
In the past it was necessary to serve
as a broadcast engineer for a license
to be renewable. Now licenses may be
renewed if the ticket is used for two-
way radio maintenance work. This in-
formation should be placed on the re-
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Fig. 2. Filling out forms and records
with readings taken from the equipment.

newal form where it is called for.

While actually performing mainte-
nance work, the technician is required
to carry his “veri-card” with him at all
times. When obtaining your original
license, simply check the box on the
application, “Verification Card Re-
quested,” and one will be sent to you.

The service engineer is expected to
keep track of the expiration dates of
the licenses of the radio stations he is
servicing. A word of advice at this
point; write up a list of all stations
you deal with, together with their li-
cense expiration dates, and post this
in a very conspicuous place! Station
licenses differ from operators’ licenses;
the FCC requires that the former be
sent in during the last month of their
period, just before expiration. If sent
in too much earlier, they may be re-
turned.

Renewal of a license is much simpler
now than before; it requires the filling
out of FCC Form 405-A-1 which is
short and does not require the sending
in of the old station license. The card
is filled out with name, call letters,
location, and expiration date, and
mailed in to the FCC in Washington.

Obtaining a station license for a new
network is also simpler than it used to
be. The easiest way is to make the
salesman who furnishes the equipment
do it: these men usually carry a large
assortment of the proper forms and
are experts at filling them out. If their
services are not available, the new
Form 400 is used: it is self-explanatory

RADIO & TV NEWS
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and the FCC will send you a booklet
of instructions for filling it out, along
with your supply of forms.

When setting up a new network, be
sure to obtain a large supply of FCC
Form 753-1's. This is required for every
operator of the proposed radio system;
the truck drivers, policemen, and
others who will actually use the sets.
Once again, it is a simple form. It
comes back with part of it torn off,
the remaining portion is the operator’s
license itself. This is called a “Re-
stricted Radiotelephone Operator’s
Permit” and authorizes the holder to
transmit messages but under no cir-
cumstances to make any repairs or
adjustments on the equipment.

The beginner in two-way radio will
find that there is a certain amount of
extra test equipment needed. An ap-
proved make of frequency meter and a
modulation meter, for measuring the

i T S T
Fig. 3. Transmitter check with combined
frequency-deviation meter (upper left).

frequency of transmitters and their de-
viation or modulation, will be required.
The instruments must be one of the
types accepted by the FCC as accurate
enough for this work and they must
be checked for accuracy of calibration
at least once a year. There are several
firms in the country specializing in this
kind of calibration work and their trav-
eling engineers will make these meas-
urements for you at a nominal fee.

There are several makers of author-
ized types of test and measurement
equipment in the country: Lampkin,
General Radio, Doolittle, Heuwlett-
Packard, are some. In addition, several
set makers, including Motoroly and
others, have special test equipment
which, although primarily intended for
use with their own sets, will test others
as well.

Almost all of the radios used in com-
munication work today are FM. Thus,
the center frequency of the carrier
must be measured, as well as the devi-
ation or degree of change to which this
frequency is driven by the applied mod-
ulation. Common frequency meters
make use of the discriminator princi-
ple, similar to that found in the FM
sound circuits of TV sets. The incoming
carrier beats against a carefully cali-
brated crystal, usually 5 me. away from
the carrier frequency and the resultant
beat is fed into the discriminator cir-
cuit. The latter has been previously
calibrated by a self-contained 5-mec.
crystal. Thus any deviation from the
proper frequency is indicated on a zero-

April, 1959

center meter. The meter is calibrated
in kilocycles above and velow the car-
rier, usually = 15 ke. (Incidentally, the
5-mc. crystal may be easily checked
for accuracy by beating it against the
5-me. signal from WWYV, using any
communications receiver.)

Deviation due to modulation is read
on a similar circuit, the major differ-
ence being that the meter does not read
“above-and-below” the carrier, but
gives readings in terms of the deviation
to either side, in kilocycles. Deviation
must not be over 7.5 kc.; the frequency
band allotted to each station is 15 kc.
wide at present, although this may be
cut down soon because of the crowded
condition of these bands. Modulation

which results in more than 7.5-ke. de-
viation will cause “monkey chatter” or
interference in adjacent channcls.
Another undesirable effect of over-
if the systems are

modulation,

Fig. 4. Making antenna adjustments
with a dummy load (bulb at right).

equipped with narrow-band receivers,
will be the driving of the carrier com-
pletely out of the passband. This will
result in a severe drop in readability.
Refer to Fig. 5. Fig. 5A shows normal
transmitter modulation: the frequency
swing is within the limits of the re-
ceiver's bandpass. Fig. 5B shows an
overmodulated condition with a large
portion of the total signal outside the
receiver’s response, hence lost. This
makes voice transmissions ‘“choppy”
and garbled and may result in loss of
intelligibility.
Frequency Meters

There are two basic types of fre-

quency meters, although each uses the

same circuit, in effect. The type just
described is often found in combina-

tion with the deviation meter. Such an
instrument is shown in use in Fig. 3.
This one uses individual ecrystals for
each channel, each ground to a fre-
quency 5 mec. above the carrier. (Actu-
ally, on the high frequencies used, the
crystals are ground to operate on lower
frequencies, for greater stability, and
the 4th or 6th harmonics are used.)
These crystals should be checked at
least once a year for accuracy. They
are the major disadvantage of this type
of [requency meter due to their high
cost.

A simpler type of meter utilizes the
familiar ‘‘zero-beat” principle. The
meter itself is basically a continuously
tunable signal generator, with a mixer
circuit to combine the carrier of the
transmitter with the locally generated
signal. The resultant audio beat is
heard throvgh earphones. For calibra-
tion, the dial reading is checked against
a sclf-contained crystal and against
WWYV. These are less expensive than
the combination types with the disad-
vantage that a separate deviation
meter must be purchased.

Power Determination

The only remaining problem is meas-
uring the r.f. power output of the
transmitters. Accurate determination
of the quantity is quite complicated; it
would require measurement of the d.c.
power input, antenna impedance,
transmission-line current, efficiency
factor of the final stage, and other
things—all of which lie far beyond the
scope of shop equipment. Fortunately,
the FCC does not require such meas-
urements to be made; only the power
input to the “final” is needed. This is
simply the d.c. plate current multiplied
by the plate voltage: in other words,
ElI=W.

All communications transmitters
provide some easy means of making
this measurement: some use a jack in
the cathode circuit or in the plate re-
turn circuit where a milliammeter may
be used to read the current directly;
some insert very small resistors in
series with cathode or plate and read
the drop across these in millivolts,
using a microammeter. If desired, this
shunt may be opened and a meter in-
serted in the circuit to read the actual
current: the reading obtained may

(Continued on page 155)
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The “Knight-Kit” general-purpose scope.

Heathkit OM-3 general-purpose scope.

70

A

i
i

B e e b, e

STl

s

s
i

i

=

¥

i

et

A

R

o

!;‘i:—\'\-"i'ﬂ%%_b&ii,vm-
e

Test Equipment

What you must have to count yourself "in business,"

what features to look for, and what you must spend.

11 HAT INSTRUMENTS must you
have to operate a small radio and
TV service shop? What features

should each instrument possess? How

much will they cost?

These important questions face every
service technician who plans to start
his own service business. It is the aim
of the writer to draw upon his obser-
vation and experience and try to an-
swer the questions as thoughtfully and
honestly as possible.

The shop visualized is a one-man
affair soliciting only house-radio and
black-and-white TV service. Later, of
course, car radio, color TV, and hi-fi
maintenance can be added; but the spe-
cialized instruments required in these
fields are being omitted from this dis-
cussion of the fundamental shop com-
plement.

The author is keenly aware that the
beginning service technician is likely
to have very limited funds early in his
career; furthermore, not all his capital
can be spent on service instruments.
Hand tools, service literature, parts
stock, advertising, and a backlog to
take care of the overhead during criti-
cal months all have a claim on his slim
resources, Every dollar spent for in-
struments must be carefully justified.

Deciding whether the first instru-
ment should be a v.om. or a v.t.v.m.
was not an easy choice, but the v.om.
finally won for this reason: its long-
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term accuracy is inherently better than
that of the wv.tv.m. The technician
needs one instrument around the shop
in which he can place implicit faith
year after year and against which he
can check all other instruments. A
good v.o.m. handled with reasonable
care fulfills this requirement. The
writer still has a v.o.m. that reads
exactly the same now as it did when
purchased twenty years ago!

The main advantages of the v.t.v.m.
—lighter loading of circuits under test,
especially on the lower ranges, and the
isolation provided by the probe resistor
—can be partially duplicated by em-
ploying a sensitive v.o.m. on as high a
range as will give a reasonable reading
and by using an isolating resistor of
100,000 ohms or so in series with the
probe in checking circuits—such as the
grid voltage developed by an oscillatr
—where the capacity of the probe
would affect the reading and where
knowing the exact value of the voltage
measured is less important than de-
termining whether or not any voltage
is present.

These are typical characteristics of
a good v.om.: it has a sensitivity of
20,000 ohms-per-volt on d.c. voltage
measurements and 1000-5000 chms-per-
volt on a.c. There are from six to eight
voltage ranges. Full-scale value of the
lowest range may be anything from
25 to 3 volts; the highest, from 1000

RADIO & TV NEWS
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The v.o.m.: two of the many units avail-
able are the Triplett 630 (above) and
the Heathkit Model MM-1 (upper right).

Among the rJd. signal generators are
the Precise 630 (upper left), which
includes a fullrange audio generator,
the Philco 7200 (lower left), and
the Precision E-200C (lower right).

fo the Basic Shop

By JOHN T. FRYE

to 7000 volts. The ohmmeter reads up
to at least 20 megohms in three to five
ranges. Direct currents of from 50 or
100 microamperes up to 10 or 15 am-
peres can be read. “Output” ranges will
be from —15 or 20 db to + 40 or 60 db.
Probably the guaranteed accuracy will
be 3 per-cent of full-scale value on d.c.
and 5 per-cent on a.c, but you may
safely expect the actual accuracy to
be considerably better. The instrument
will cost somewhere between $35 and
$65.

Commercial units will be found with
such extra features as a dual sensi-
tivity range, resistance readings up to
100 megohms, sensitivity of 100,000
ohms-per-volt, overload cut-out protec-
tion, mirror scales to avoid parallax, 1
per-cent accuracy, and a ‘“transit” posi-
tion of the range switch that heavily
damps the meter movement and pre-
vents the pointer from swinging wildly
back and forth in such a way as to
damage itself while the meter is being
transported. It is up to the purchaser
to decide whether or not he wishes to
pay the extra cost of such features.

An oscilloscope is an absolute neces-
sity for anyone attempting TV service;
furthermore, a good scope in the hands
of a technician who knows its capabili-
ties can take the place to some extent,
of many other costly specialized instru-
ments, such as an a.c. voltmeter, signal
tracer, distortion analyzer, frequency
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meter, and other such instruments.

A basic shop oscilloscope should have
these typical characteristics: the screen
should be 5 inches in diameter for easy
viewing of fine detail from a reasonable
distance. Vertical amplifier sensitivity
should be at least 50 mv. r.m.s. per
inch of deflection. This amplifier should
be cssentially fiat in frequency re-
sponse from 10 cycles to 1.5 mega-
cycles. The lower limit is essential in
sweep alignment; the upper, for the
proper display of sync pulses and simi-
lar waveforms. The horizontal ampli-
fier should have a sensitivity of at least
75 volt/inch and a frequency response
to 200 kilocycles or better. The sweep
oscillator will cover a minimum range
of 15-75,000 cycles, and the sweep will
be very mearly linear throughout its
range. EKither the CR tube will be
shielded or the parts so carefully placed
that the trace is moved only by volt-
ages delivered by the amplifiers, and
not by magnetic fields from the scope
transformer, filter choke, or other com-
ponents.

Many oscilloscopes offer one or more
of the following desirable features:
vertical amplifier range extending
down to d.c. and up to five megacycles
or so; dual-duty vertical amplifiers
that give a choice of either high sensi-
tivity or broad frequency response;
either direct- or capacity-coupled am-
plifiers; vertical retrace blanking; in-
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put for Z-axis modulation; easy access
directly to deflection plates; built-in
voltage calibration; and variable-phase,
line-frequency signal.

An oscilloscope with the minimum
characteristics can be purchased for
less than $150. Before buying, though,
consider this: when you start color TV
servicing, you are going to need an
oscilloscope with good frequency re-
sponse through the color-burst fre-
quency of 3.58 mec. If you have the
funds, it might be well to buy an in-
strument adequate for color TV serv-
icing right in the beginning rather than
having to buy a second scope later.
That way you will be accumulating
experience, confidence, and dexterity in
the use of this particular, important
instrument right from the start.

On the other hand, if you do not
have the extra money that a high-
sensitivity, wide-band scope may cost,
the lower-cost instrument can always
be put to good use around the shop
after you do get the new one; more-
over, the experience you will gain with
the first oscilloscope will provide a
much clearer idea of the features you
will ultimately want in the more ex-
pensive unit.

An r.f.-af. signal generator is the
next piece of essential shop equipment.
A representative signal generator will
cover a range from 100 kec. to 50 mc. on
fundamental frequencies. This will be

A
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EICO 368 sweep and marker generator.

Hickok 695 sweep-alignment generator.

achieved in several bands. The more
ranges, the better will be the band-
spread. The r.f. output will be modu-
lated, when desired, with an audio fre-
quency, usually of 400 cycles. Maximum
output should be around .1 volt, and the
shielding and attenuators must provide
complete control of the output. The
test of a good signal generator is not
only how much output can be had, but
to what low level the output and leak-
age can be reduced.

A vernier dial and proper dial mark-
ings should permit the pointer to be
set very close to any desired frequency.
The audio signal should be available
by itself for use in signal tracing. Dial
calibration should be within 1 per-cent
to start with, and adjustments should
be available at both ends of each band
for correcting any drift. Fifty dollars
should buy a reliable r.f.-a.f. signal gen-
erator with these characteristics. It
will be used to align radio receivers,
including the communication type,
completely. The higher ranges will
make it useful as a marker generator
for TV if. alignment, and harmonics
can be used for markers on the TV
channels. It will be employed for sig-
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Century multi-socket FC-2 tube tester.

nal injection in both radio and TV
service. Next to the v.o.m., it will be
called on most often in the shop.

No one can claim he is doing TV
service unless he is equipped to do a
good job of aligning a TV receiver and
that calls for a sweep generator. The
output of such a generator should
cover a range of from 3-4 me. through
220 me., all on fundamentals. The
sweep width should be smoothly vari-
able from 0 to at least 12 me. on all
frequencies above 20 mec. Most impor-
tant of all, the output of the generator
should be nearly constant over a fre-
quency sweep of at least six mega-
cycles. This is particularly important
in the vicinity of the 21- and 41-mec. in-
termediate frequencies. The generator
should provide retrace blanking and a
horizontal sweep for the scope with a
phasing control.

It is a great help if the generator
also includes built-in variable and crys-
tal marker generators. A 4.5-mc. crys-
tal permits precise alignment of the
sound channel of an intercarrier TV set
and its harmonics provide check points
for the variable marker as well as pips
every 45 mc. on the if. response
curve. However, if these features cost
more than the buyer -can afford, he can
still use his r.f.-a.f. generator as a
marker generator. In fact, it will be
used anyway for creating extra mark-
ers.

There is a wide range in the cost of
sweep generators, probably justified by
how much effort is made to attain
nearly-perfect linear sweep, linear out-
put, and accurate markers; but we are
assuming the beginning technician
needs a sweep generator primarily to
do a good job of TV if. alignment and
front-end touch-up. Precise tuner align-
ment, requiring laboratory-type equip-
ment to do a first-class job, will not be
attempted. Such jobs will be farmed
out. A sweep generator adequate for
TV if. and FM receiver alignment
should be available for less than $150.

The last piece of shop equipment
needed is a tube tester. An ideal tube
tester would check tubes for emission,
transconductance, leakage, gas, noise,
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Superior TW-11 lever switch tube tester.

filament current, and reverse grid cur-
rent—and it would cost several hun-
dred dollars. Fortunately, a tester that
will check only a few of these qualities
will serve our technician, and one can
be purchased for $100 or less.

Money spent for a tube tester will
bring the quickest direct return of all
the instruments. Tube sales provide
the easiest income a technician makes,
and a good tube tester will reveal tubes
needing replacing to him and to his
customer that otherwise would be over-
looked.

The tube checker may test either the
emission or G. of a tube. It should
also make short and leakage tests. It
ought to indicate proper filament cur-
rent for the popular series-string TV
tubes. An adapter should enable it to
check picture tubes.

The tester may also have provision
for checking transistors, selenium rec-
tifiers, semiconductor diodes, pilot
lamps, and batteries; but the essential
thing is that it be able to check all
tubes presently used in radio and TV
receivers and detect about 95 per-cent
of the defective tubes. The other 5 per-
cent can be spotted by tube substitu-
tion. This kind of tube tester can be
bought for around $100.

With careful buying, $500 should
purchase the v.o.m., scope, r.f.-a.f. gen-
erator, sweep generator, and tube test-
er. By assembling his own kit instru-
ments, the technician can reduce this
figure materially. Several manufactur-
ers offer well-designed kits of all five
service instruments that will give ex-
cellent service if carefully assembled
according to instructions.

However, whether kits or manufac-
tured units are purchased, the techni-
cian should spend his money carefully
and thoughtfully, comparing features,
matching prices, and considering manu-
facturers’ reputations. With five good,
honest instruments of the kind de-
scribed to help him, the service tech-
nician can keep the doors of his shop
open with confidence that he has the
instruments needed to do a dependable,
workmanlike job of house-radio and
black-and-white TV service. -0
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Crea e Your Business Personality

Careful planning of this important factor, rather

By WILLIAM LEONARD

“corporate” personality. It may
exude a warm, friendly atmosphere
that serves as a magnet to draw new
customers and to keep old ones. Or it
may leave the impression of cold indif-
ference, relying entirely on the need
for its products or services to keep its
customers. Most service businesses
have evolved ‘personalities” that lie
somewhere between these two extremes.
Select a half dozen electronic service
shops at random from a directory, call
on each of them, and you will find the
only thing they have in common is the
type of work they do. They will differ
in outward appearance, in interior
store and shop layout, and in the “per-
sonality impact” they have on their
customers. This indicates that the
personality characteristics of service
businesses are seldom the result of
careful planning. They frequently re-
flect the technical leanings of the
owner, who has failed to grasp the im-
portance of creating a “corporate im-
age” for his business.

The complexities of modern living
have compelled people to patronize
types of business they have been “edu-
cated” to recognize. Take, for example,
the five-and-ten-cent stores. While
each chain has its own color scheme
and a few distinguishing characteris-
tics in its store fronts, there is a strong
family resemblance in both the ex-
terior and interior appearances of all
five-and-ten-cent stores.

The same trend toward standardiza-
tion has occurred in the development
of supermarkets and chain drug
stores. Outward appearances make
customer identification easy. Interior
arrangements follow a standard pat-
tern to simplify product selection.
Modern merchandising management

EVERY business has its own distinct
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than haphazard development, will aid your growth.

strives to create confidence through
appearance and to simplify the buying
process through carefully planned
product displays.

The progressive development of a
service business requires time and
thought. It needs planning that is the
result of unfettered and objective think-
ing. It needs the guiding hand of an
owner who can detach himself from
his activity to visualize all facets of his
business through the eyes of the gen-
eral public. It requires a carefully
conceived, long-range program to help
it fulfill the growth requirements that
are essential to continued business ex-

~ istence in our economy.

The management responsibilities of
the small dealer who aims to build a
stable and substantial business for
himself in electronic service are big
and exacting. They are deserving of
and must have his undivided attention
at those specific times that should be
allotted for handling management re-
sponsibilities. He must find ways and
means of hanging up an ‘“in confer-
ence” sign to shut out distractions in
order to give his business the mer-
chandising thought it must have to
prosper.

An electronic service business is an
all-absorbing activity if the owner al-
lows it to control him. Business-wise,
it will drift with the tide. Successful
dealers, however, have found ways to
adjust their daily routines to give them
the time to make plans and crystallize
ideas. Some dealers, for instance, main-
tain separate offices in their homes
where they can work away from the
distraction of shop activities.

In appraising his own service busi-
ness, a dealer’s first objective should

www americanradiohistorv com

be to determine the kind of personality
his business has acquired. Is it the kind
of personality that will attract new
business ? Is it the type of personality
that will hold old customers?

When a set owner phones for service,
does the telephone personality that
greets her make her feel welcome?
Does it leave the impression that she
is in contact with a reliable, competent
firm? Good telephone answering prac-
tices are vitally important in develop-
ing the right kind of service business
image.

Most TV service businesses are like
Topsy. They were not born. They just
grew. A large percentage of them came
into existence at a time when the de-
mand for TV service was high and the
available facilities were unreliable or
inadequate. The foundation of these
businesses was honesty and technical
competence. Their basic weakness was
the failure to comprehend TV service

as a “selling” business in a normal
market. They failed to recognize the
need to merchandise their facilities in
order to grow. The end result is that
many service businesses are stuck at
dead center with an average operating
income that is too low for the amount
of time the owner has to give to his
business.

The next element that plays an im-
portant part in the personality of a
service business is the exterior appear-
ance of the store or premises where it
is located. Does it look like a suc-
cessful business? Will it inspire confi-
dence in a customer who is searching
for competent, trustworthy service?

TV service is an intangible product.
In watching a service technician an-

(Continued on page 109)
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Complete schematic for chassis TS-552

TV Schematics for 1959

Motorola Chassis TS-552

Models:

21K104B, Y21K104B, 21KI105B, 21K105MC
21K104M, Y21K104M, 21K105W, 21KI08W
21K104W, Y21K104W, 21KI09M, 21KII0W

The problem of keeping up with the service data for all TV receivers as they
reach the market has no easy solution. However, the reader bonus on these six
pages is a long step in that direction. The editors have chosen schematics and
supplementary information covering popular 1959 chassis used in a wide range
of models. Each manufacturer represented is high on the list of best-selling
brands. Thus, this data is applicable to an impressive proportion of new sets
coming into use this year. For comprehensive coverage of what to look for in
the new lines of fifteen leading manufacturers, see “New TV Designs for
1959” in this issue.

74 RADIO & TV NEWS

Wwww americanradiohistorv com


www.americanradiohistory.com

v

228
40 VIDEO IF

VIDEO

v 9
1 e i
_y VIDEO AR

uw

w2
300 vidEo ¥

3*0
TEst

RID
ECEeT

5117 41K

=

cuzy o1
|

JavoNs

a4 1<

ca,

t
= = oanh 3 . e Lo
T i o & % i
01 |x HHN : e . 5
(s smm_f 3 3 o 2 B H B
o 1 FOCUS STRA?
LIETiH x | On pix tude base, conasc
£ = = aver gives best overal fov i
R Is :
d W hc L -
= JfZ|=|d L
; | | et | —
HORIZ SWEEP & HV - YOKE
i o = 501 ey a
s o) B W
B T DU DAWPER &
e 1 PP 1.
\ ) o
| i L300y A L} RSIL 82
T ang et as1s 2 ‘/"('f.”‘
e ) 3
.. .
g S SR 0
LT | E] 1. | B
= = ), S E
3 ES < 3 [ 1. ol e
- MR YORE
:
eem
2 N f 3 -
EREE = ; Eil i
L Loy | 3 .
H H =
St - " A
/\. SEa F o1 12 2]
. s T f: W
§
y
— VERT SWEEP 1
aagsn
VERT DUT h
R - . e Y
i 2 i oot wi7r
:
oo o2 /
¢ |
= S & #
H 3 H ;
+ ot
ol vos
K e ToraL
N #

YHF TUNER

#BIX{DIAL
=

8ULB
WINDOW MODELS)

210BP4A

{CTURE TUBE

UHF MODELS
ONLY o
°

X =KEYING POSITIONS
¥=MOTOROLA PART NO.

TEST RECEPTACLES:

o
ol
)
VIDEOF 2N VI IF
T DE D DE: 3ROVIOEQIF,
oU4GB -
LV RECT
*65A7426|2

AFAA
JHF 05 I 8RN 1su§ozl§ IF 20RO AUSD?J [?n
o3 6-3Vu DANPER

TUNER RECEPT

XTALLPLUG-IN)

Hakisg
3876

CENTERING
DEVI

o
;

SAHPLIHEFUSE BT 388
vIoe0 aus/ ) 53v A%Ei’r’u"gi

’ LIGHT LEAD

HEAVY LEAD

frraa " i
3RO IFGRID - /&a\
%.vm[o 0ET Tuge  ¥65BT43I04 D) m gl I| 3A3/ 1444-01
<SERVIGE SENTRY Wi TZNDCUPPER ! Y Recy/
HORIZ PHASE DET N H
FOCUS ADJUST. $49B742698 OR EQUIV. @~—H0RIZ 056 SolL )
HEATER FOCUS 1F 460~ ommy HORIZ 05C COIL
(OVOLTS) ANODE 2] n b /
\\W'NTERLO‘:A ‘éIZRET VLExF:eY HORIZ, AFG_L:_ i~ 2:«1 H%%é
) f'z1L lLf(‘?:; FOCUS
5 z‘. FOCUS ADJ ADJUST TEE CENTERING DEVICE AS REQUIRED, THEN POSITION THE SHUNTING STRAP (LOCATED
°|2 = D’;} UNDER THE PICTURE TUBE SOCKET) FOR OPTINUM FOCUS. THE SHUNTING STRAP IS DESIGNED SO
o ||,1r /< ONE CONNECTION ALWAYS REMAINS ON PIN #6 (FOCUS ANODE)...THE STRAP MAY THEN BE PHYSI-
0 CALLY POSITIONED SO THE OTHER CONNECTION IS ON PIN #1 (CHASSIS GROUND) OR PIN #10
Ao e (BOOTSTRAP VOLTAGE). IN SOME CASES, FOCUS ¥AY BE IMPROVED BY ROTATING THE MAGNETIC
(500 VOLTS) CENTERING DEVICE 180 DEGREES AND REPEATING THE ENTIRE PROCEDURR.
April, 1959

www americanradiohistorv com

NOTES: Chassis is vertical-
ly mounted. The layout to
the left is as viewed from the
back of the receiver. Models
with prefix letter “Y” in-
clude added u.h.f. tuner (T'T-
89), for which the manufac-
turer has a separate service
manual. Stereo receptacle
permits use of the TV speak-
er system as an add-on audio
channel.
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By JOHN T. FRYE

TALKING BOOKS

HE calendar said April, but the

mercury sulking in the bottom of

the thermometer didn’t believe it.
Snowflakes brushed the windows of
Mac’s Service Shop and spread a chilly,
discouraging blanket over the timid,
advancing army of new grass and its
brave but foolhardy leaders, the jon-
quils and the hyacinths. Mac was not
surprised to hear his red-headed assist-
ant, Barney, charging through the
front door. Anyone would be in a
hurry to get in out of that weather.

But apparently it was an idea, not
the weather, that was spurring Barney.
He marched straight to the shelf where
the various chemicals used in service
work were kept and picked out the
pressurized can of acrylic spray. With
great drama he opened a cupboard
door, placed the can inside, and shut
the door firmly.

“‘Even madmen have their rea-
sons,”” Mac quoted questioningly.

“I’'ve got a reason, and a darned good
one,” Barney retorted. “I’ve just wit-
nessed a horrible catastrophe; and I'm
making sure it doesn’t happen here, es-
pecially to me.”

“Give!” Mac commanded.

“After lunch I decided to drop by
and see my friend, Speed, who works
at Acme Radio and TV Service. We're
supposed to double-date tonight and
I wanted to work out a couple of little
financial matters in advance, without
the girls around. You dig?”

“I dig,” Mac said with a grin; “go
on.”

“Well, the boss was out, and Speed
was keeping the store. While we talked,
he was trying to snow me with a dem-
onstration of how fast he could service
sets. First he ran through a couple of
real ‘tough’ troubleshooting jobs of
locating burned-out tubes in a.c.-d.c.
receivers; then he slapped an all-wave
chassis on the bench. It would inter-
mittently develop noise and cut out.
Working the bandchange switch
stopped this; so Speed tells me, as
though I wasn’t real bright: ‘Here we
have an example of a bandchange

switch with dirty and corroded con-
tacts. We can fix that in a sec. All we
have to do is pick up a can of contact
cleaner and spray all the wafers of the
switch liberally, like so. Then we work
the switch vigorously back and forth
a few times—

“All at once he stopped talking and
started to turn pale. At the same time
he began sniffing the air like a fireman
on his day off getting a whiff of shingle
smoke. Then he looked down at that
can he had been using with the same
expression of horror he would have
had if it had been a rattlesnake that
had just bitten him. I already knew
by the smell it was acrylic spray. He
grabbed that switch and began work-
ing it back and forth like mad to keep
the gunk from setting up on the con-
tacts and locking the switch. At the
same time he started squirting contact
cleaner on the wafers. I quietly tip-
toed out of there and T’ll bet he hasn’t
missed me yet. Now you know why I
moved that acrylic spray out of easy
reach. It and the contact cleaner are
in the same sort of can and it would be
very easy to get hold of the wrong
one as Speed did.”

“That’s using the old hatrack,” Mac
applauded as he turned back to the
record player on the bench.

“Hey, ain’t that a kind of funny-
looking record player?” Barney asked.

“In a manner of speaking, yes. It’s
actually a Talking Book Reproducer
used by a sightless person. These spe-
cial players were developed by the
American Foundation for the Blind.
Various books and magazines—every-
thing, in fact, from Reader’s Digest
and current novels to Shakespeare
and the Bible—are read onto long-
playing records by professionally
trained voices; then, through the agen-
cy of the Library of Congress and other
organizations interested in the blind,
these records and this reproducer are
made available on a loan basis to sight-
less persons. ‘Talking Books,’ as the
records are called, even go through the
mails without charge.”

www americanradiohistorv com

“That looks more rugged than the
average portable record player. I sup-
pose the metal guides are to allow the
blind person to put a record on the
turntable quickly without being able to
see; and this one allows him to lower
the stylus onto the record at the right
point.”

“You’re right. This lever permits a
choice of either 33% or 1624 rpm. Be-
tween these two positions, the drive
wheel is disengaged from the turntable
so that it will not develop flat spots.
A speaker is in the hinged lid. This is
cut out when phones are plugged into
this jack for personal listening.”

“What’s the thing doing here?”

“The owner says he can’t hear it. He
is hard of hearing as well as blind, and
he was afraid the reproducer did not
normally put out enough volume. After
all, it is brand new and the first one
he has ever used. But a letter from
the Talking Book people assured him
there should be ample output, especial-
ly through the earphones, to compen-
sate for any except the most severe
loss of hearing. They suggested he
take it to a competent electronics serv-
ice shop for repair rather than return
it to them. This is a change of policy.
They used to insist a defective machine
be returned for repair. This resulted
in such long delays and in such fre-
quent shipping damage that now they
suggest the sightless person have it
repaired locally.”

As he talked Mac turned on the am-
plifier with the switch on the tone
control. After a few seconds he used
the switch on the gain control to turn
on the turntable motor. When the
stylus was lowered onto the record, the
voice could be heard very faintly
through the speaker. It was still faint
through earphones plugged into the
jack on the motor board. The volume
control had to be all the way on for
useful sound.

Working with unusual care, Mac
took out the screws around the edge of
the motor board and then removed two
others that went in through the bottom
of the case. When the motor board was
lifted out, the amplifier chassis could
be seen fastened to the front edge of
the board.

“Wow!” Barney exclaimed. “Look at
that amplifier! That thing is really
built. T’ll bet it has more parts in it
than most a.c.-d.c. radios. It does a
guy good to see something like that
after you are used to seeing some of
the amplifiers—often just one-tube
jobs—that are used in cheap portable
record players. Say, isn’t that a power
transformer ?”’

“Yep. This is no a.c.-d.c. job. The
designer knew the sightless user would
spend hours at a time listening to it.
After all, ‘reading’ a book usually re-
quires listening to both sides of twenty
to thirty long-playing records. To lis-
ten for long periods of time without
undue fatigue means that distortion,
hum, and other distracting and ex-
traneous sounds must be kept to an
absolute minimum. That's why we see

{Continued on page 94)
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Simply by checking
all the tubes in the TV set with

*ACTUAL EXPERIENCE SHOWS
TV SERVICEMEN AVERAGE

2 extra tube sales
PER CALL

5 calls per day in
5 days equal *50

FAST AND ACCURATE
# Tests complete set in minutes
* Wins customer’s confidence
@ Saves costly call-backs
@ Sells more tubes on-the-spot

PER WEEK

¢ Avoids substitution testing

® Makes more money every day

Completely test each tube
with laboratory accuracy!

B ek “ Yy Model 650
e\ DYNA-QUIK

Today’s Fastest,
Most Complete Portable

TUBE AND

TRANSISTOR
TESTER

MEASURE TRUE DYNAMIC MUTUAL CONDUCTANCE

Professiona'—fype fester Thousands of technicians are doing a better servicing job
d b 3 and are making more money today with the famous

vse y more service BeK DynNa-Quik. Completely tests each tube in seconds, with

technicians every day, laboratory accuracy, in home or shop. Measures true dynamic
mutual conductance. Shows tube condition on “Good-Bad”
scale and in micromhos. No multiple switching or
roll chart. Quickly detects weak, short-life, or inoperative
tubes. Shows customer the true condition and life-expectancy

AN OTHER PROVED MONEY-MAKER of tubes in the set; sells more tube replacements per call.
Deluxe Portable Assures customer satisfaction and protects the service guarantee.
CRT 400 Model 650 Dyna-Quik improves servicing, quickly pays for itself
Checks over 99% of the tubes most widely used in television receivers,
Tests and Repuirs plus popular home and portable radio tubes. Tests over 500 tube
. types. Lists over 125 most commonly used tube types, with settings,
Picture Tubes on socket panels for maximum operating speed. Complete listing in
Makes New Tube fast telephone index type selector. Tests each section of multiple
Sales Easier Your B& tubes separately for Gm, Shorts, Grid Emission, and Life. Tests each
Se'e ] ks tube for Gas Content. Provides instantaneous Heater Continvity
Checks and corrects most TV picture tube troubles Distributor or check. Includes 16 spare sockets and sufficient filament voltages for
in a few minutes, right in the home, without re- Send N f future new tube types. Transistor Section checks junction, point contact
moving tube from set. Restores emission. Checks €nayiNoW £on and barrier transistors, germanivm and
leakage. Repairs shorts and open circuits. Life Bulletin ST21-N  silicon diodes, selenium and silicon rectifiers. Net 516995
Test checks gas content and predicts useful life, 3
Net, $59.95

Adapters for Models 400 and 350 CRT's
Model €40 Adapter. For standard 6.3 volt filament ;

BaK MANUFACTURING CO.

110° tubes and color tubes. Net, $9.95 / 3726 N. Southport Ave. ¢ Chicago 13, lllinois
Model CR48 Adapter. For the new 110° tubes
with 2.34, 2.68 and 8.4 volt filaments, Net, $4.95 Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 458 Broodway, NewYork13,U.5 A,
April, 1959 81
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Here are a few
« reasons why...

EASY TO BUILD

Heathkits are engineered for easy kit construc-
; tian, You need no electronic or kit building ex-
- perience whatsoever to successfully complete

{ your own kit. Use of printed circuit boards and
¢ pre-wired, pre-aligned assemblies cut construc-

tion time. Manuals are carefully prenared, em-
¢ ploying step-by-step instructions written in

; simple, non-technical language. Large pictorial

. diagrams and photographs show you exactly

where each part goes.

LASTING QUALITY

Only top quality components go into Heathkits,

assuring you of a finished product that is unsur-

% passedin performance, dependability and endur-

. ance. Rigid quality control standards are main-

§$ tained at the |Heath factory to see that each

component lives up to its advertised specifica-

tions. Heathkits are conservatively rated. No per-

. _formance claims are made that are not thoroughly
provensand tested under the most stringent labo-
ratory conditions.

i
f i
o
i

i
b
v

. ADVANGCED ENGINEERING

Progress in electronics engineering never stands

_still at Heath. The latest developments in circuit
~ design and components are exploited by Heath
engineers, offering you superior performance at
lower costs. New advances in all fields of elec-
tronics are carefully watched by Heath engineers
to keep abreast of the rapidly growing industry.
The modern, up-to-date styling of Heathkits
make them a handsome addmon ta your home
or workshop

\MORLD-WIDE REPUTATION
A pioneer in do-it-yourself electronics, Heath

: ::égf; buy Heathkits than any other = Company, over more than a decade, has estab-

every year more people

*g . ligshed public confidence in its products both in
i ! . the United States and abroad. Today, as the .
l© Electronic Instruments . world's largest manufacturer of electronic kits, |
i . . Heath stands as the leader in its field. L
in kit form/!
§§ ;é"“GREATER' SAVINGS

/ © Do-it-yourself Heathkits save you up to % the
L - cost of equivalent ready-made equipment. Direct

. factory-to-you selling, eliminating middle-man
~ profit, plus the tremendous Heath purchasing
power mean even further savings td you, And the
convement Heath Time Payment Plan allows you

‘@‘ ™ i
_;‘if,tg . g “to use and enjoy your Heathkit NOW, while you
FaE - g pay for it in easy installments.
i '83 { : .
- - . E
% se§§&z~;?§ .
L
Lo
%;;J‘%”‘&
B B
; [
b
) ] |
L | 3 HEATH COMPANY
. \ Benton Harbor 15, Michigan
”5 a subsidiary of Daystrom, Inc.
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TRANSISTOR PORTABLE RADIO KIT

Fun for the whole family, this easy-to-build 6-transistor
portable radio is ready to go wherever you go. The modern
molded plastic case with pull-out carrying handle and fully
enclosed back add beauty and convenience to this splendid
kit. Six name-brand (Texas Instrument) transistors are used
for good sensitivity and selectivity. The 4” x 6” PM speaker
with heavy magnet provides “‘big set” tone quality. Use of
this large speaker and roomy chassis make it unnecessary to
crowd components adding greatly to the ease of construc-
tion. Transformers are prealigned making the radio ready
for use as soon as kit is assembled. A built-in rod-type an-
tenna assures good reception in all locations. Six standard
flashlight batteries are used for power, providing extremely
long battery life (between 500 and 1,000 hours) and they
can be purchased anywhere. Stylish cabinet is two-tone
blue molded plastic with gold inlay and measures 9” L.
x 7" H. x 334” D. Shpg. Wt. 6 lbs.

MODEL XR-1L: Identical to XR-1P except in handsome
leather case instead of plastic case. Leather carrying strap
included. Shpg. Wt. 7 lbs.

LEATHER CASE: Can be purchased separately if de-
sired. Fits all XR-1P and earlier XR-1 chassis. No. 93-1.
Shpg. Wt. 3 Ibs. $6.95.

HEATHKIT
MODEL XR-1P

MODEL PC-1

$24595

MODEL 1A-1

il ii’élnsmtor B
g ']r: 1O receive: d.]]'(.‘.'l’aft @
o weather repocs w;.g thirty. minutes and . 4
Luml‘mLC‘:;u

S MODEL Ti-1
X $D2 595

1959

April,

www americanradiohistorv com

#esessssseeseessessesone

MODEL XR-1L. $ 3495
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POWER CONVERTER KIT

Now you can operate your TV set, radio,
razor, and other AC electrical equipment
directly from your 12-volt boat or car bat-
tery. With the Heathkit Power Converter
you can enjoy the convenience of home
electricity whether boat cruising or on
automobile trips. Two power transistors

~are employed for years of trouble-free, de-

pendable service. No moving parts to wear
out, no tubes to replace. Shpg. Wt. 8 Ibs.
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ELECTRONIC IGNITION ANALYZER
KIT

Ideal for use on automobiles, boats, air-
craft engines, etc., the IA-1 checks ignition
systems with the engine in operation (400
to 5,000 RPM). Shows the condition of
coil, condenser, points, plugs and ignition
wiring. Shows complete engine cycle or just
one cylinder at a time. Two test leads are
supplied, each 10’ long, which will enable
you to reach either the breaker points or
the spark plug wires. Shpg. Wt. 20 Ibs.

ELECTRONIC TACHOMETER KIT

Useful on inboard and outboard boats, as
well as in automobiles, the TI-1 operates
directly from the spark impulse of the en-
gine. Use on any spark ignited 2 or 4 cycle
engine of any number of cylinders. Com-
pletely transistorized, it works with 6, 8,
12, 24 or 32 volt DC systems. Indicates
revolutions-per-minute from 0 to 6,000.
Calibration control provided for adjusting
to engine type. Easy-to-build and easy-to-
install. Shpg. Wt. 4 lbs.
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PROFESSIONAL OSCILLOSCOPE KIT

Everything you could possibly want in an oscilloscope is found in the
new Heathkit model OP-1. Featured are DC coupled amplifiers and
also DC coupled CR tube un-blanking. The triggered sweep circuit’
will operate on either internal or external signals and may be either
AC or DC coupled. The polarity of the triggering signal may also be
selected, and any point on the waveform may be selected for the start
of the sweep by using the “triggering level” control. An automatic
position is also provided, in which the sweep recurs at 50 cycle rate,
but can be driven over a wide range of frequencies with no additional
adjustment. Prewired terminal boards are used for rapid, easy assem-
bly of all critical circuits. Power supply is transformer operated utiliz~
ing silicon diode rectifiers and is fused for protection. Handsome
cabinet features silver anodized front panel with red and black
lettering and matching knobs. Shpg. Wt. 34 1bs.

HEATHKIT
MODEL OP-1

17995

L R N A L L X R T e

VARIABLE VOLTAGE
REGULATED POWER
SUPPLY KIT

Invaluable in experimental and
design work, the PS-4 eliminates
the need for building up a sepa-
rate power supply for each new
circuit tried. It provides a con-
venient source of variable regu-
lated B+, variable bias voltage
and filament voltage for labs and
work shops. The PS-4 supplies
regulated B+ output continuously
variable from 0 to 400 volts DC

/HEATHKIT
{ MODEL PS-4

HEATH COMPANY -
@/bsidiary of Daystrom, Inc.

Benton Harbor 15,
Michigan

“EXTRA DUTY" 5

at up to 100 ma, bias voltage vari- ;E
able from 0 to —100 volts DC at OSC".LOSCOPE KIT :
| ma, and filament voltage of 6.3 . i ; £
volts AC at 4 amps. Separate Laboratory quality at utility scope price §
panel meters continuously moni- makes this instrument an unusual value. ‘i
tors voltage and current output. Heatl h " 8 L4
Ruggedsptopiraied components The eath patented sweep circuit funf:-
used throughout for long, reliable tions from 10 CPS to better than 500 kcin i
service. Shpg. Wt. 16 lbs. five steps, giving you five times the usual §
ST 12 o o L e oo o oo nmieioleitles pilp nioie sweep obtained in other scopes. Vertical ]
frequency response extends from 3 CPS

1

to 5 mc +1.5 db —5 db without extra
- switching. An automatic sync circuit with
self-limiting cathode follower provides
excellent linearity and lock-in character-
istics. Extremely short retrace time and
" efficient blanking action are characteristic

"HEATHKIT
MODEL TO-1

mme )

TEST OSCILLATOR KIT

Provides the test frequencies most
often used by servicemen in re-
pairing and aligning modern
broadcast receivers. Five fixed-
tuned frequencies (262 kc, 455 kc,
465 ke, 600 kc and 1400 kc) are
quickly selected for troubleshoot-
ing or'alignment of the IF fre-
quency and high and low end of
the broadcast band for proper
racking. Shpg. Wt. 4 Ibs.
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MODEL sc-3 $1950

RF SIGNAL

GENERATOR KIT

A ““must” for any beginning serv-
iceman, this indispensable instru-
ment is used for aligning tuned
circuits quickly and tracing signals
in faulty RF, IF and audio cir-
cuits. Covers 160 ke to 110 mc on
fundamentals in five bands and
from 110 mc to 220 mc on cali-
brated harmonics. Coils are pre-
wound and calibrated. Complete
with output cable and instruc-
tions. Shpg. Wt. 8 Ibs.

.
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MODEL AG-9A $3450

AUDIO SIGNAL
GENERATOR KIT

This unique generator uses three
rotary switches to select two
significant figures and a multi-
plier to determine audio fre-
quency, allowing return to the
exact frequency previously mea-
sured when making muitiple fre-
quency measurements. Covers
10 CPS to 120 kc with less than
.1 of 1%, distortion between 20
and 20,000 CPS. Shpg. Wt. 10
lbs,

HEATHKIT

MODEL O-12

of this scope. Frequency response of the
horizontal amplifier is within =1 db from
1 CPS to 200 kc. Horizontal sensitivity is
0.3 volts RMS-per-inch. Construction is
simiplified through the use of two etched
metal circuit boards and precut. cabled
wirtng harness. Complete step-by-step
instructions and ‘large pictorial diagrams
are supplied for easy assembly. An ideal
scope for all service applications as well
‘as in standard or color TV servicing.

L N N R R Ry e R RN
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MODEL TS-4A $4.950
TV ALIGNMENT
GENERATOR KIT

TV service technicians will ap-
preciate the outstanding features
found in this sweep generator.
Provides essential facilities for
aligning FM, monochrome TV
or color TV sets. The all-elec-
tronic sweep circuit employs a
trouble-free controlilable induc-
tor which varies frequency by
magnetic means. An unusual
buy at this low price. Shpg. Wt.
16 lbs.

www americanradiohistorv com
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Shpsg. Wt. 22 |bs.

MODEL CD-1 $5995

COLOR BAR AND

DOT GENERATOR

The CD-1 combines the two
basic color servicing instrus
ments, a color bar and white dot
generator in one versatile and
portable unit, which has crystat
controlled accuracy and stabil-
ity for steady lock-in patterns.
(Requires no external sync
leads.) Easy-to-build and easy-
to-use. No other generator on
the market offers so many fea-
tures at such a great price save
ing. Shpg. Wt. 13 lbs.
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ETCHED CIRCUIT VTVM KIT

Time proven for dependability, accuracy and
overall quality, the V7-A is one of the wisest
investments you can make for your electronic
workshop or lab. Its multitude of uses will make
it one of the most often used instruments in
your possession. Use it to measure all operating
voltages and potentials such as B4+ and AC-DC,
or straight AC power supplies, filament voltage,
bias voltage, AVC voltage, line voltage, etc.
Ideal for measurements in all types of AM, FM
and TV circuits. Checks discriminator or detec-
tor operation, AVC or AGC performance,
while the ohmmeter may be used to measure
circuit continuity, circuit resistance, to test out
individual components with resistance measure-
ment, or to trace circuit wiring through cables or
chassis openings. Front panel controls consist
of rotary function switch and a rotary range
selector switch, zero-adjust and ohms-adjust
controls. Precision 19 resistors are used in the
voltage divider circuit for high accuracy and an
ctched circuit board is employed for most of the
circuitry. The circuit board not only simplifies
assembly but permits levels of circuit stability
not possible with ordinary conventional wiring
methods. Shpg. Wt. 7 lbs.

HEATHKIT

MODEL T-4

MODEL BE-5 $3995 $1995

LOW RIPPLE BATTERY
ELIMINATOR KIT
Completely up to date the BE-5
will power all the newest tran-
sistor circuits requiring 0 to 12
volts DC, and the new hybrid
automobile radios using both
transistors and vacuum tubes.
An extra low-ripple filter circuit
is employed holding AC ripple
down to less than .3%,. Doubles
as a battery charger or marine
converter. Shpg. Wt. 21 lbs.
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MODEL TC-3

VISUAL-AURAL

SIGNAL TRACER KIT
New in every respect the T-4
features a built-in speaker and
“eye’’ tube for
signal indication, and a unique
noise locator circuit. ldeal for
FM and TV circuit
investigation. Transformer op-
erated for safety and high effi-
ciency. Complete with test leads
and informative construction
manual. Shpg. Wt. 5 lbs,

electron beam

HEATHKIT
MODEL V7-A

", &y
outstfmdmg performance and
-pin, 7-pm Jlargér
mmrawre tubes.

%. Thumb- whee driveld Knobs are
provided, on heth sides of the
panel to% accommoilate the
left handed:. o.}erator. Com=
pact and’ small 1h size, the

gllu \sénated o
i darkened areas. «

MODEL C-3 $1950

CONDENSER

CHECKER KIT

Check unknown condenser and
resistor values quickly and ac-
curately as well as their oper-
ating characteristics with this
fine instrument. All values are
read directly on a calibrated
scale. An electron beam ‘“‘eye”
tube indicates balance and leak-
age. A valuable addition to any
service shop or lab. Shpg. Wt,
7 1bs.
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HEATHKIT
MODEL M-1

MODEL AV-3

$2995
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HANDITESTER KIT

Ideal for use in portable appli-
cations when making tests away
from the work bench or as an
‘““extra’ meter in the service
shop. The combination function
range switch simplifies opera-
tion. Measures AC or DC volt-
age from 0 to 10, 30, 300, 1,000
and 5,000 volts. Direct current
ranges are 0 to 10 ma andOto
100 ma. Ohmmeter ranges are 0
to 3,000 and 0 to 300,000. Top
quality, precision components
used throughout. Smali and
compact, take it with you wher-
ever you go. Very popular with
home experimenters and elec-
tricians. Test leads and 115 volt
size C battery are included with
the kit. Shpg. Wt. 3 lbs.

20,000 OHMS/VOLT

VO

Portable and accurate, this kit
features a 50 ua 414" meter and
19 precision multiplier resis-
tors for high accuracy. No ex-
ternal power required. Provides
a total of 25 meter ranges on a
two-color scale. Sensitivity is
20,000 ohms-per-volt DC and
5,000 ohms-per-volt AC. Mea-
suring ranges are 0-1.5, 5, 50,
150, 500, 1,500 and 5,000 volts
AC and DC. Measures direct
current in ranges of 0-150 ua,
15 ma, 150 ma, 500 ma and 15 a.
Resistance multipliers are X 1,
X 100 and X 10,000. Covers
—10 db to +65 db. Housed in
an attractive bakelite case with
plastic carrying handle. Bat-
teries and test leads included.
Shpg. Wt. 6 Ibs.

AUDIO VTVM KIT
This vacuum tube volt meter
emphasizes stability, broad fre-
quency response and sensitivity
for accurate measurement of
critical AC voltages. Features
a large 414" 200 ua meter with
increased damping in the meter
circuit for stability in low fre-
quency tests. Measures AC from
a low value of 1 millivolt to a
maximum of 300 volts AC
(RMS). Voltage ranges are:
0-.01,.03,.1,.3, 1, 3, 10, 30, 100
and 300 volts. Db ranges cover
—52 to +52 db. 1%, precision
multiplier resistors used for
maximum accuracy. Frequency
response is essentially flat from
10 CPS to 200 kc. Shpg. Wt.
6 1bs.
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MODEL CT-1 $7795

IN-CIRCUIT
CAPACI-TESTER KIT
‘This handy kit checks capacis~
tors for ““open’’ or “short” right
in the circuit. Detects open ca-
pacitors from about 50 mmf,
not shunted by an excessive low
resistance value. Checks shorted
capacitors up to 20 mfd (not
shunted by less than 10 ohms).
Checks all bypass, blocking and
coupling capacitors of the paper,
mica or ceramic types. (Does
not detect leakage nor check
electrolytic condensers.) Elec~
tron beam ‘‘eye” tube is used
for quick indication. A 5-posi-
tion function switch is featured
which controls the power to the
instrument and selects the test
being made. Easy to build and
easy to use. Test leads included
Shpg. Wt, 5 Ibs.
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“APACHE' HAM TRANSMITTER KIT

This beautifully styled transmitter hasjustabouteverything you
could ask for in transmitting facilities. The ““Apache” is a high
quality transmitter operating with a 150 watt phone input and
180 watt CW input. In addition to CW and phone operation,
built-in switch selected circuitry provides for single-sideband
transmission through the use of a plug-in external adapter. A
completely redesigned, compact and stable VFO provides low
drift frequency control necessary for SSB transmission. A slide
rule type illuminated rotating VFO dial with full gear drive
vernier tuning provides ample bandspread and precise fre-
quency settings. The bandswitch allows quick selection of the
amateur bands on 80, 40, 20, 15 and 10 meters (11 m with
crystal control). This unit also has adjustable low-level speech
clipping and a low distortion modulator stage employing two-
of the new 6CA7 /EL34 tubes in push-pull class AB operation.
Time sequence keying is provided for “chirpless™ break-in CW
operation. The final amplifier is completely shielded for greater
TVI protection and transmitter stability. A formed one-piece
cabinet with convenient access hatch provides accessibility to
tubes and crystal socket. Die-cast aluminum knobs and front
« Built-in cooling fan panel escutcheons add to the attractive styling of the trans-
mitter. Pi network output coupling matches antenna impe-
dances between 50 and 72 ohms. A “‘spotting” push button is

HEATHKIT
MODEL TX-1

°

Rotating Slide Rule Dial

provided to allow tuning of the transmitter before switching
¢+ Compact, Stable, VFO . R

on the final amplifier. This feature also enables the operator
¢+ Provision for SSB Adapter to ‘‘zero-beat” an incoming frequency without placing the

transmitter on the air. Equip your ham shack now for top

. itti j ith this outstanding unit. ;
$50.00 required on C,0.D. orders. Shipped motor freight transm(l)ttlmg Erjoyment Syih! (NS Puistaniling] unit, SHps
unless otherwise specified. Wt. 110 Ibs.

- y . .

SINGLE SIDEBAND ADAPTER KIT

Designed as a compatible plug-in
adapter for the model TX-1 it can also
be used with transmitters similar to the =
DX-100 or DX-100-B by making a few
simple eircuit modifications and still re-
‘fain the normal AM and €W functions.
Easy to operate and tune, the adapter
employs the phasma method for .gener-

© ating a'single 51debar1d signal, allowing
_operation entirely on fundamental fre--
o _quencies. The cntrcal audxo phase shift
network is supplied, completelv pre-
‘assembled and wired in‘a sealed plug-in
“unit. Features include: smgle'knob band- ~§
~ switching for operatton on 80, 40, 20,
15 and 10 meters, an easy-to-read panel
_meter, built-in electromc voice:control -
with anti=trip circuit. Enjoy the advan-
 tages of SSB operatxon by 9g.ddmg this giﬁ
- fine kit to your .ham shack nOwW. Shpg
Wt 14 [bs.

HEATH'KIT

HEATH COMPANY

Benton Harbor 1S, Michigan: HEATHKIT

g - (MODEL sB-10

c

”@bsidiary, of Daystrom, -inc. %%

MODEL
DX-100-B

$1895°

$50.00 deposit required on

C.0.D. orders. Shipped mo-
tor treight unless otherwise
specified,

MODEL DX-20 $3595

DX-20CW TRANSMITTER
KIT

This fine unit covers 80, 40, 20,
15, 11 and 10 meters with single-
knob bandswitching. Features
a 6DQ6A tube in the final for
50 watt plate power input, pi
network output, complete
shielding to minimize TVI. Easy
to build with complete instruc-
tions supplied. Shpg. Wt. 19 Ibs.

MODEL DX-40 $6 495

DX-40 PHONE & CW
TRANSMITTER KIT

Operates on 80, 40, 20, 15, 11
and 10. meters, using a single
6146 tube in the final for 75 watt
plate power input CW, or 60
watts phone. Single-knob band-
switching, pi network output,
complete shielding, provision
for three crystals and VFO.
D’Arsonval movement panel
meter. Shpg. Wt, 25 1bs.

DX-100-B PHONE & CW TRANSMITTER KIT

‘The same fine performance of the time proven DX-100 is retained in the
DX-100-B with improvements in the crystal and loading circuits. The one-
piece formed cabinet has convenient access hatch for changing crystals, etc.
and the chassis is punched to accept sideband adapter modifications. Features
a built-in VFO, modulator and power supply, complete shielding to minimize
TVI, and a pi network output coupling to match impedances from 50 to 72
ohms. RF output is in excess of 100 watts on phone and 120 watts on CW.,
Covers 160 through 10 meters. Single-knob bandswitching and illuminated
VFO dial and meter face. RF output stage uses a pair-of 6146 tubes in parallel,
‘modulated by a pair of 1625’s. Designed for easy assembly. Measures 115"
H. x 194" W. x 16” D. Shpg. Wt. 107 lbs.
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‘‘MOHAWK™ HAM RECEIVER KIT

Designed for ham band operation and for maximum stability
and accuracy, the Heathkit ‘“Mohawk’ receiver will let you
enjoy ham activities to the utmost. This 15-tube receiver fea-
tures double conversion with IF’s at 1682 kc and 50 kc and
covers all the amateur frequencies from 160 through 10 meters
on seven bands. An extra band is calibrated to cover 6 and 2
meters using a converter. The “Mohawk” is specially designed
for single-sideband reception with crystal controlled osciilators
for upper and lower sideband selection. A completely pre-
assembled, wired and aligned front end coil /bandswitch as-
sembly assures case of construction and top performance.
Many more important features are provided in this outstand-
ing receiver for dependable and effective amateur communi-
cations. Ruggedly constructed with well rated components
throughout. Shpg. Wt. 66 1bs. Matching accessory speaker kit;
optional extra. Model AK-5. $9.95. Shpg. Wt. 8 lbs, e

ALL-BAND RECEIVER KIT

A fine receiver for the beginning
ham or short wave listener. Fre-
quency coverage is from 550 kc to
30 mc in four bands. Features in-
clude bandswitch, bandspread tun-
ing, phone-standby-CW switch, an-
tenna trimmer, noise limiter, RF
and AF gain controls and head~
phone jack. Easy to build. Shpg.
Wt. 12 1bs.

HEATHKIT
MODEL AR-3

(LESS CABINET)

0 0500880000000t 00 00t b0t eh e
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¢ Prewired and Aligned
Coil/Bandswitch Assembly
* Crystal Controlled
Oscillators for
Drift-Free Reception

HEATHKIT
MODEL RX-1

3274%

“Q" MULTIPLIER KIT

Use with any receiver with IF fre-
quency between 450 and 460 kc to
add additional selectivity for sepa-
rating two signals or to reject one
signal and eliminate heterodyne. A
great help on crowded phone and
CW bands. Not for use with AC-DC
type receivers. Simple to connect
with cable and plugs supplied. Shpg.
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stant warning and cuts AC power to
your transmitter when a monitored
station goes ‘‘off-the-air’”. Use with
any radio receiver having an AVC
circuit. A sensitivity control adjusts
to various AVC levels. Incorporates
a heavy duty six-ampere relay and
manual “reset” button to reactivate
the transmitter. Complete instruc-
tions provided for connection to
receiver. Shpg. Wt. 4 lbs.

HEATHKIT
MODEL VHF-1

MODEL AM-2 ${1595

REFLECTED POWER
METER KIT

Check the match of your ‘an-
tenna transmission system by
measuring the forward and re-
flected power or standing wave
ratio from 1:1 to 6:1. Handles
a peak power of well over 1 kilo-
watt and may be left in antenna
feed line. No external power re-
quired. 160 through 6 meters.
For 50 or 75 ohm lines. Shpg.
Wt. 3 lbs.

MODEL VE-1 $1950

VARIABLE FREQUENCY

OSCILLATOR KIT
Far below the cost of crystals to ob-
tain the same frequency coverage
this VFO covers 160, 80, 40, 20, 15,
1T and 10 meters with three basic
oscillator frequencies. Better than
10 volts RF output on fundamen-
tals. Requires only 250 volts DC at
15 to0 20 ma, and 6.3 VAC at 0.45 a.
Tlluminated dial reads direct. Shpg.
"Wt. 7 lbs.

MODEL vx-1 $2395

ELECTRONIC VOICE
CONTROL KIT

This unique device lets you
switch from receiver to trans-
mitter merely by talking into
your microphone. Provision is
made for receiver and speaker
connections and also for a 117
volt antenna relay. Adjustable
to all conditions by sensitivity
and variable time delay controls
provided. Shpg. Wt. 5 Ibs.

MODEL B-1 $895

BALUN COIL KIT
Unbalanced coax lines can be
matched to balance lines of
either 75 or 300 ohms by using
this balun coil kit. Use without
adjustment from 80 through 10
meters at power up to 200 watts.
May be located any distance
from transmitter or antenna.
Protective cover included. Shpg.
Wt. 4 lbs.
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STEREO EQUIPMENT CABINET KIT

This superbly styled cabinet ensemble is designed to
hold your complete home stereo hi-fi system, con-
sisting of a “‘stereo equipment center” flanked by
two individual “‘stereo wing speaker enclosures’.
The unit has room for all the components required
for stereo sound. Although designed to hold Heath-
kit stereo components, it is not frozen to this ar-
rangement. The kit is supplied with mounting panels
precut to accommodate Heathkits, but interchange-
able blank panels are also furnished so you can
mount any equipment you may already have. The
precut panels accommodate the Heathkit AM-FM
tuner (PT-1), stereo preamplifier (SP-1 & 2), and
record changer (RP-3). Record changer chassis pulls
out easily for convenient loading and unloading.
Adequate space is provided for record storage and a
pair of matching Heathkit power amplifiers (from 12
to 70 watts). The stereo wing speaker enclosures are
open backed, cloth grilled cabinets designed to hold
the Heathkit SS-2 or similar speaker systems. The
cabinets are available in beautifully grained 34" solid
core Phillipine mahogany or select birch plywood
suitable for the finish of your choice. The matched
grain sliding tape deck access door on top pops-up
flush when closed. Entire top features a shaped edge.
Hardware and trim of brushed-brass and gold finish.
Rich toned grille cloth is flecked in gold and black.
No woodworking experience required. All parts pre-
cut and predrilled for easy assembly. Maximum
overall dimensions (all 3 pieces): 8234” W. x 36154" H.
x 20" D. Center Cabinet: 4715” W. x 3614" H.
x 20" D.

Beautifully Styled With Plenty of
Room For The Most Complete

Sterec System

MODEL SE-1 (center unit)y $14ODOB ... we. 10211,

MODEL SC-1 (speaker enclosure) $3995 each Shpg. Wt. 42 Ibs.

P I R I I I I R L I AR T A

*  Benton Harbeor 1E,

Michigan

HEATHKIT
MODEL RP-3

$6495

HEATHKIT
MODEL CE-1

(e

L \l

HIGH FIDELITY
RECORD CHANGER KIT

Every outstanding feature you couldask for in a

CHAIRSIDE ENCLOSURE KIT record changer is provided in the Heathkit RP-3, the

Combine all of your hi-fi equipment into one com-
pact control center and, at the same time add a beau-
tiful piece of furniture to your home. The CE-1 is
designed to house AM and FM tuners (BC-1A and
FM-3A) and the WA-P2 preamplifier along with the
majority of record changers which will fit in the space
provided. Changer compartment measures 1734" L.
x 16" W. x9%" D. Adequate space is provided in the
rear of the unit to house any of the Heathkit ampli-
fiers designed to operate with the WA:-P2. Good
ventilation is achieved through properly placed slots
in the bottom and back of the enclosure. Overall
dimensions are 18" W. x 24"Hx3514" D. All parts are
precut and predrilled for easy assembly. The Con-
temporary cabinet is available in either mahogany or
birch, and the Traditional cabinet is available in ma-
hogany suitable for the finish of your choice. Beauti-
ful hardware supplied. Shpg. Wt. 46 lbs.

P P P PP 000G 00U 00000t IR TETIIT eI IeTreeeserieceeesrestesrsnsey

most advanced changer on the market today. The
unique turntable pause during the change cycle saves
wear and tear on your records by eliminating the
grinding action caused by records dropping on a
moving turntable or disk. Record groove and stylus
wear are practically eliminated through proper weight
distribution and low pivot point friction of the tone
arm. Clean mechanical simplicity and precision parts
give you turntable performance with the automatic
convenience of a record changer. Flutter and wow, a
major problem with automatic changers, is held to
less than 0.189, RMS. An automatic speed selector
position allows intermixing 33%; and 45 RPM rec-
ords regardless of their sequence. Four speeds pro-
vided: 16, 33%4, 45 and 78 RPM. Changer is supplied
complete with GE VR II cartridge with diamond LP
and sapphire 78 stylus, changer base, stylus pressure
gauge and 45 RPM spindle. Shpg. Wt. 19 lbs.

RADIO & TV NEWS
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“*BASIC RANGE' HI-FI SPEAKER
SYSTEM KIT

The popularity of this modestly priced speaker sys-
tem attests to its high fidelity performance. The SS-2
provides an ideal basic speaker for your home hi-fi
system. Flexibility of design allows it to be used as a
table top model or as an attractive consolette with
optional legs. May also be used as a supplementary
speaker in more advanced systems or as replacement
speaker for TV sets, etc. The specially designed
tweeter horn rotates 90 degrees allowing you to use
the speaker in an upright position if desired, as in the
Heathkit stereo wing spéaker enclosures. Total fre-
quency range is from 50 to 12,000 cycles-per-second.
An 8” mid-range woofer covers from 50 to 1,600 CPS
while a compression-type tweeter with flared horn
covers 1,600 to 12,000 CPS. Both speakers are by
Jensen. A variable balance control allows level ad-
justment of the high frequency speaker. Power rating
is 25 watts. Constructed of 14" veneer-surfaced ply-
wood suitable for light or dark finish. All wood parts
are precut and predrilled for simple, quick assembly.
An added feature of the SS-2 is that, although an
outstanding performer in its own right, it may be
combined with the SS-1B “range extending’ speaker
system later to extend the frequency range at the
high and low ends of the audio range. Build in just
one evening for many years of listening enjoyment.
Shpg. Wt. 26 Ibs.

ATTRACTIVE BRASS TIP ACCESSORY LEGS
convert SS-2 into handsome consolette. 14”7 legs
screw into brackets provided. All hardware included.
Shpg. Wt. 3 Ibs. No. 91-26. $4.95.

chl'--;e yeur presem plckup
‘rm:l I:""_]OY the fullcmvd\.lu
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““RANGE EXTENDING"
HI-FI SPEAKER
SYSTEM KIT

Designed exclusively for use
i with the SS-2, the SS-1B em-

ploys a 15” woofer and a super
tweeter horn to extend the
! range of the SS-2 to an overall
| response of =5 db from 35 to

16,000 CPS. When used to-
gether the two units form an
integrated four-speaker sys-
tem and are designed to com-
bine into a single piece of at-
tractive furniture. Impedance
of the SS-1B is 16 ohms and
power rating 35 watts. A con-
trol is provided to limit the
output of the super tweeter.
Constructed of beautiful 34"
veneer-surfaced plywood suit-
able for light or dark finish of
your choice. All parts are pre-
cut and predrilled for simple
assembly. No woodworking
experience required. All hard-
ware included. Shpg. Wt. 80
Ibs.

Extended
Frequency Range
for Your SS-2

April, 1959

Assemble it in

Just One Evening

HEATHKIT
MODEL 88-2

OPTIONAL LEGS
NO. 91-26 $4.95

# HEATHKIT
MODEL HH-1

*LEGATO" HI-FI SPEAKER
SYSTEM KIT

It is difficult to describe in words the performance of
this magnificent speaker system. You may never find
absolute perfection in reproduced sound, but the
Legato comes as close to achieving it as anything yet
devised. Perfect balance, precise phasing, and ade-
quate driver design combine to produce the superb
quality of reproduction inherent in this instrument.
The crisp, clear high frequencies and rich full bass
engulf you in a sea of life-like tone. Two 15" Altec
Lansing low frequency drivers cover frequencies
from 25 to 500 CPS while a specially designed ex-
ponential horn with high frequency driver covers 500
to 20,000 CPS. The unique crossover network is
built-in making electronic crossovers unnecessary.
The legato emphasizes simplicity of line and form to
blend with modern or traditional furnishings. Con-
structed of 34" veneer-surfaced plywood in either
African mahogany or white birch suitable for light
or dark finishes of your choice. All parts are precut
and predrilled for easy assembly. Shpg. Wt. 195 1bs.
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HEATHKIT

HEATH
COMPANY

Benton Harbol 15,
Michigan

The Heathkit

LHIGH FIDELITY FM TUNER KIT

High Fidelity AM
and FM reception

in a Single Set

Professional Stereo-Monaural AM-FM Tuner Kit

HEATHKIT
MODEL PT-1

Enjoy stereophonic broadcasts as well as outstanding individual AM and FM radio
reception with this deluxe 16-tube AM-FM-stereophonic tuner combination. Features
include three etched circuit boards for high stability and ease of construction, prewired
and prealigned FM front end, built-in AM rod antenna, tuning meter, FM-AFC
(automatic frequency control) with on-off switch, and flywheel tuning. A multiplex jack
is also provided. AM and FM circuits are tuned individually making it ideal for stereo
applications since both AM and FM can be used at the same time. A switch selected
tuning meter functions on either AM or FM. Cathode follower outputs with individual
level controls are provided for both AM and FM. Other features include variable AM
bandwidth, 10 kc whistle filter, tuned-cascode FM front end, FM AGC and amplified
AVC for AM. Anywhere from 1 to 4 limiters or IF’s assure smooth, non-flutter recep-
tion on weak or strong stations alike. The silicon diode power supply is conservatively
rated and is fuse-protected assuring long service life. Flywheel tuning combined with
new edge-lighted slide-rule dial provide effortless tuning. Use of three printed circuit
boards greatly simplifies construction. Vinyl-clad steel cover is black with inlaid gold
design. Shpg. Wt. 20 lbs.

e
MODEL FM-3A

- $2695

M- 3A Tuner ‘will provide you w1thv

years of inexpensive hi-fi enjoyment.. Features broad- -
‘banded circuits for full fidelity and better than 10 uy
v sensitivity for 20 db of quieting. Covers the complete
FM band from 88 to. 108 mc. Stabilized, temperature-
‘compensated oscillator ‘assures hegliblegdrift after

initial warmup. Employs a hxgh gain cascode IF-am-
plifier and has AGC. Power supply is bull; m&gIF and

ratio transformers are prealigned as is the front end - ..
tuning unit. Two outputs provided, one ﬁxed one
‘variable, with extra  stage of amphﬁcatlorb Shpg

Wt 8 lbs.

R
MODEL w-s $10995

YHEAVY DUTY'" 70 WATT
HI FI AMPLIFIER KIT
Designed for “rugged duty” called
for by advanced hi-fi systems and
P.A. networks. Silicon diode rec-
tifiers assure long life and heavy
duty transformer provides excel-
lent power supply regulation. Vari-
able damping control provides
optimum performance with any
speaker system. Quick change plug
selects 4, 8 and 16 ohm or 70 volt
output and the correct feedback
resistance. Shpg. Wt. 52 lbs.
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MODEL W-5 $5975

25 WATT HI F1
AMPLIFIER KIT

Enjoy the distortion-free high fi~
delity sound from one of the most
outstanding hi-fi amplifiers avail-
able today. Features include a
specially designed Peerless output
transformer and KT66 tubes. Fre-
quency response is =1 db from 5
to 160,000 CPS at 1 watt and
within 2 db 20 to 20,000 CPS at
full 25 watts output, Hum and
noise are 99 db below 25 watts.
Shpg. Wt. 31 Ibs,
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MODEL ‘BC-1A -

s26%

HIGH FIDELITY AM TUNER KIT

 The BC 1A incorporates many features not us ually ex-
pected in an AM circuit particularly in this low price
__range. It features a special detector using cry stal diodes
_and broad band-width IF circuits for low signal dis-
tortian, Audio response is =.1.db from:20 CPS to 9 kc

i

with 5 db-of pre-emphasis at IO kc'to compensate for -
%%’stanon rolloff. Covers the: complete broadcast band -

. from 550 to 1600 ke, Prealigned RF and ° IF coils .-+

_eliminate the. need for special alignment equipment.

Incorporates AVC, two outputs, two antenna-inputs.

and built-in power supply.. ‘Shpg. Wt. 9'1bs!

MODEL W-4AM $3 975

SINGLE CHASSIS 20 WATT
HI F1 AMPLIFIER KIT

A true Williamson-type high fidel-
ity circuit, the W-4AM features
5881 push-pull output tubes and
a special Chicago-Standard out-
put transformer to guarantee you
full fidelity at minimum cost. Har-
monic distortion is 1.5% and IM
distortion is below 2.79% at full 20
watt output. Hum and noise are
95 db below full output. Taps for
4, 8 or 16 ohm speakers. Shpg.
‘Wt. 28 lbs.

www americanradiohistorv com
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MODEL W-3AM $4975

DUAL CHASSIS 20 WATT
HI F1 AMPLIFIER KIT
Another famous Williamson-type
high fidelity circuit, the W-3JAM
features the famous Acrosound
TO-300 ““ultralinear” output trans«
former and 5881 tubes. The power
supply and main amplifier are on
separate chassis for installation
flexibility. Harmonic distortion is
iess than 19, and IM distortion is
less than 1.29%, at 20 watts. Shpg.
Wt. 29 1bs.

RADIO & TV NEWS
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HEATHKIT
MODEL SP-2

(STEREO)

Monaural-Stereo Preamplifier Kit
(2-Channel Mixer)

This unique kit allows you to purchase it in the monaural
model if desired and then add the second or stereo
channel later. The SP-2 features 12 separate inputs, six
on each channel, with input level controls. Six dual con-
centric controls consist of: two 8-position selector
switches, two bass, two treble, two volume level and two
loudness controls, a scratch filter switch and a 4-position
function switch. A separate on-off switch is provided.
The function switch provides settings for stereo, 2-
channel mix, channel A or B for monaural use. Inputs
consist of tape, mike, mag phono and three high-level
inputs. NARTB equalization and RIAA, LP, 78 record
compensation are provided. A remote balance control

is included. Printed circuit boards for easy assembly.
Built-in power supply. Shpg. Wt. 15 lbs.

MODEL W-7TM

$5495
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“EXTRA PERFORMANCE" 55 WATT
Hi FI AMPLIFIER KIT

Enjoy this high fidelity power amplifier at less
than a dollar per watt. Full audio output and
maximum damping is conservatively rated. at
55 watts from 20 CPS to 20 kc with less than
29 total harmonic distortion throughout the
entire range. Features famous “*bas-bal” cir-
cuit, EL-34 output tubes and special 70 volt out-
put. Shpg. Wt. 28 ibs.
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MODEL UA-{

$21 95

MODEL A-sc $3550

GENERAL-PURPOSE
20 WATT AMPLIFIER KIT

Designed for home installation as
well as for PA requirements, the
A9-C combines a preamplifier,
main amplifier and power supply
all on one chassis. Four switch-
sclected inputs are provided as
well as separate bass and treble
tone controls offering 15 db boost
and cut. Detachable front plate
allows for custom installation.
Shpg. Wt. 23 Ibs.

April, 1959
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AMPLIFIER KIT

~ Shpg. Wt. 13 lbs

MODEL sw-1 $2495

SPEEDWINDER KIT

A real timesaver; the SW-1 leaves
your tape recorder free for opera-
tion while rewinding tape at the
rate of 1200 fect in 40 seconds.
Prevents unnecessary wear to the
tape and recorder. Handles up to
101" tape reels. Handles 800’
reels of 8 and 16 millimeter
film as well. Automatic shutoff
prevents whipping at end of re-
wind. Shpg. Wt. 12 Ibs.
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“UNIVERSAL" 12 WATT HI Fi

The versatility and economy of this ﬁne Kit
make it a truly ““universal” hi-fi amplifier. An
ideal basic amplifier for any hi-fi system or a
- perfect addition to gear your present hi-fi sys-
tem to stereo sound. Uses, GBQS/EL84 push-
pul output tubes for less than 29 h
distortion throughout the entire audnowrange

armonic

@
NO. 401-6
$750

12" UTILITY SPEAKER KIT

Replace inferior speakers in radio
or TV sets to obtain better tone
quality or set up an auxiliary
speaker for testing purposes with
this convenient, high quality
speaker. The speaker will handle
up to 12 watts with a frequency
response of *5 db from 50 to
9,000 CPS. Speaker impedance is
8 ohms and has a 6.8 0z. magnet.
An outstanding dollar value.
Shpg. Wt. 7 Ibs.

www americanradiohistorv com

MODEL SP-1 (MONAURAL)
$3795 Shpg. Wt. 13 Ibs,

MODEL C-SP-1 (CONVERTS SP-1 TO SP-2)

$2 ' 95 Shpg. Wt. 5 Ibs.
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""MASTER CONTROL"’
PREAMPLIFIER KIT

Control your hi-fi system with
this compact unit. Features 5
switch-selected inputs to accom-
modate a record changer, tape
recorder, AM tuner, FM tuner,
TV receiver, microphone, etc.,
each with level control. Provision
also for a tape recorder output,
Equalization for records through
separate turnover and rolloff
switches for LP, RTAA, AES and
early 78’s. Shpg. Wt. 7 lbs.
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MODEL
XO-1

. s1g8es

ELECTRONIC
CROSSOVER KIT

This unique instrument separates
highand low frequencies and feeds
them through 2 amplifiers into
separate speakers. Located ahead
of the main amplifier, it virtually
eliminates IM distortion and
matching problems. Note: Not
for use with Heathkit Legato
speaker system. Shpg. Wt. 6 Ibs.
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MODEL TK-1 $O95

COMPLETE TOOL SET

These basic tools are all you need
to build any Heathkit. The pliers,
diagonal side cutters, 2 screw-
drivers, and soldering iron arec all
of top quality case hardened steel
for hard duty and long life. Pliers
and side cutters are equipped with
insulated rubber handles for
safety. A good example of just
how easy Heathkit building really
is. Shpg. Wt. 3 1bs,
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HIGH FIDELITY TAPE —_
RECORDER KIT TR-A

The model TR-1A tape deck and preamplifier
combination provides all the facilities you need
for top quality monaural recording /playback
with fast forward and rewind functions. 74 and
33/ IPS tape speeds are selected by changing belt lnclude§ tape deck assembly,
drive. Flutter and wow are held to less than 0.35%,. preamplifier and roll of tape.
Frequency response at 714 IPS =2.0 db 50-10,000
CPS, at 3% IPS =2.0 db 50-6,500 CPS. Both
units may be mounted together or separately
affording high flexibility in every application.
Features include NARTB playback equalization
—separate recording and playback gain controls
—cathode follower output and provision for mike
or line input. Signal-to-noisec ratio is better than
45 db below normal recording level with less than
19, total harmonic distortion. A filament balance
control allows adjustment for minimum hum
level. Complete instructions provided for easy
assembly. Overall dimensions of tape deck and
preamp is 1515” W. x 1314” H. x 8” D. Shpg. Wt.
24 1bs.

Tape preamplifier sold separately
if desired. Shpg. Wt. 10 Ibs.

Many more Heathkits to choose from

hi=fiz Amplifiers—Preamplifiers—Speaker Systems—AM/FM Tuners—Equip-
ment Cabinets—Record Player—Tape Recorder—Electronic Crossover—
Stereo Equipment.

test: Osclloscopes—Voltmeters—RF Signal Generators—AF Generators—
Analyzers—Battery Eliminators—Tube Checkers—Condenser Checkers—
Computer—Color Bar & Dot Generator—Sweep Generator—Impedance
Bridge—Power Supplies—Probe Kits—R/C Decade & Substitution Kits.

ham radio: Transmitters—Receivers—Antenna Accessories—Voice Con-
trol—Conelrad Alarm—Variable Frequency Oscillator—SSB Adapter—
“Q" Multiplier.

Mmavrine: Direction Finders — Marine Converter — Rudder Position
Indicator—Fuel Vapor Detector—Charge Indicator—Power Meter.

general: Tool Set—é4-Transistor Portable Radio—Radiation Counter—
Electronic Timer—Crystal Receiver—Superheterodyne Receiver.

gwd R’(’ COIDIDQ describing. over 100 easy-to-build

electronic instruments in kit form. Complete specifications and detailed informa-
tion on Hi-Fi—Test—Ham and Marine kits.

Save with Heathkits...the qguality name in kit :
form electronics.

RADIO & TV NEWS
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“BOOKSHELF" 12 WATT
AMPLIFIER KIT

Here are a few of the reasons why this attractive
amplifier is such a tremendous dollar value. You
get rich, full range, high fidelity sound reproduction
with low distortion and noise . . . plus “modern
styling”. The many features include full range fre-
quency response 20 to 20,000 CPS =1 db with less
than 29, distortion over this range at full 12 watt
output—its own built-in preamplifier with provision
for three scparate inputs: mag phono, crystal phono,
and tuner—RIAA equalization—separate bass and
treble tone controls—special hum control—and it’s
casy-to-build. Complete instructions and pictorial
diagrams show where ever part goes. Cabinet shell
has smooth leather texture in black with inlaid gold
design. Cabinet measures 1214" W. x 83" D. x 433"
H. Output transformer has taps at 4, 8 and 16 ohms
to match the speaker of your choice. An ideal unit
to convert your present hi-fi system to stereo sound.
Shpg. Wt. 15 lbs.

An Amplifier, Preamplifier

all in one!

HEATHKIT
EA-2

Order direct by maiil... | |

o Save ¥4 or more over equivalent
ready-made products by buying
directand assemblingthemyour-
self. Heathkit Style, Performance
and Quality are unsurpassed!

the World's Largest Manufacturer

of Electronic Instruments in Kit Form

=

HEATH

®
KIT

el 2 - g : .
HEATH COMPANY BENTON HARBOR 15, MICH.
B a sbbs/d/‘ary of Daystrom, Inc.
| sei

?OIE: all pé'r:ce: fand;peci- Name SHIP VIA

icaitons subjec O change "

without notice. [ Parcel Post
Address

Enclosed find { 1 check b [J Express

{ ) money order. Please ) ] Freight

ship C.OD. ( ) City & Zone State [ Best Way

(PLEASE PRINT)

On Express orders do not
include fransporfafion QUANTITY ITEM MODEL NO. PRICE
charges—they will be col-
lected by the expressagency
at time of delivery.

On Parcel Post Orders in-
clude postage for weight
shown. All prices are NET
F.O.B. Benton Harbor,
Michigan, and apply to
Continental U.S. and Pos-
sessions only. 20% Deposit
required on all C.O.D.
orders.

POSTAGE
[[] SEND FREE HEATHKIT CATALOG

TOTAL

——— e e e e v e o ——_———

"HEATHKITS are also availahle at your Dealer selising
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'Authorized HE

Convenient “over-the-counter” delivery is
now available through any of the Authorized
Heathkit Dealers listed below. Althoughyou
willfind the price of Heathkits slightly higher

&

when buying locally, we're sure you'll agree arise.

that this increase is justified. Your dealer
absorbs all transportation charges, carries
a complete stock of kits for immediate de-

fast service . .

" Dealers

livery, provides demonstration facilities,
offers you a reliable source for parts and
. and stands ready to counsel
or advise you on any problem that might

This new service does not affect your
continued privilege to buy directly from
Heath Company if you prefer.

NOW READY TO SERVE YOU...

CALIFORNIA

BAKERSFIELD

Kiesub Corporation

2615 "'F" Street
BERKELEY

zacKIT Corporation

2002 University Avenue
CHICo

Dunlap Radio & TV

928 Main Street
EL CAJON

Telrad Electronics

182 East Main Street
FRESNO

Dunlap Radio & TV

2617 Tulare Street
LONG BEACH

Kierulff & Company

1501 Magnolia
LOS ANGELES

Kierulff Sound Corporation

12024 Wilshire Boulevard
LOS ANGELES

Kierulff Sound Corp. (Capkit)

820 West Olympic Boulevard
LOS ANGELES

Kierulif & Company

6303 E, Corsair
MARYSVILLE

Dunlap Radio & TV

Sth & *J"" Street
MERCED

Dunlap Radio & TV

234 West 17th Street
MODESTO

Dunlap Radio & TV

419 10th Street
NATIONAL CITY

Telrad Electronics

639 National
ONTARIO

Kiesub Corporation

124 N. Benson
OXNARD

Kierulff & Company

508 E. Date Street
PALO ALTO

Zack Electronics

654 High Street
SACRAMENTO

Dunlap Radio & TV

1800 22nd Street
SAN BERNARDINO

Kierutff & Company

390 South Mt. Vernon
SAN DIEGO

Telrad Electronics

3453 University Avenue |
SAN FRANCISCO

Zack Electronics

1422 Market Street
SANTA BARBARA

zacKIT Corporation

513 State Street
STOCKTON

Dunlap Radio & TV

27 North Grant Street
TARZANA

Kierulff Sound Corporation

18841 Ventura Boulevard
VAN NUYS

Kierulff & Company

14511 Delano
VISALIA

Dunlap Radio & TV

1725 Mooney Avenue

DELAWARE
WILMINGTON
Radio Efectric Service Co.
Third & Tatnall Streets
FLORIDA
COCOoA
Thurow Distributors, Inc.
540 St. Johns Street
MIAMI
Thurow Distributors, Inc.
1800 Northwest 23rd Street
INDIANA
INDIANAPOLIS
Golden Ear, Incorporated
24 West Washlington
WEST LAFAYETTE
Golden Ear, Incorporated
108 Northwestern

HEATH COMPANY

Benton Harbaor, Mich.

KENTUCKY
LOUISVILLE
Golden Ear, Incorporated
610 Third Street
LOUISIANA
LAFAYETTE
Sterling Radio Products, Inc.
1005 Cameron Street
MARYLAND
SALISBURY
Radio Electric Service Co.
736 South Salisbury Boulevard
MASSACHUSETTS
BOSTON
Audionics, Incorporated
1348 Boylston Street
MICHIGAN
ALLEN PARK
Volta Electronics
6716 Park Avenue
DETROIT
High Fidelity Workshop
16400 West Seven Mile Road
MINNESOTA
MINNEAPOLIS
Audio King Company
913 West Lake Street
NEW JERSEY
ATLANTIC CITY
Radio Electric Service Co.
452 North Albany Avenue
CAMDEN
Radio Electric Service Co.
513 Cooper Street
MOUNTAINSIDE
Federated Purchaser, Inc.
1021 U. S. Route #22
NEWARK
Federated Purchaser, Inc.
114 Hudson Street

NEW YORK

BELLEROSE
Cross Island Electronics, Inc.
247-40 Jericho Turnpike
BROOKLYN
Acme Electronics, Incorporated
59 Willoughby Street
FARMINGDALE
Gem Elec. Distributors, Inc.
34 Hempstead Turnpike
FOREST HILLS
Beam Electronics, Incorporated
101-10 Queens Boulevard
HICKSVILLE
Gem Elec. Distributors, Inc.
236 Broadway
MINEOLA
Arrow Electronics, Incorporated
525 Jertcho Turnpike
MT. VERNON

Davis Radio Distributing Co., inc.

70 East Third Street
NEW YORK
Arrow Electronics, Incorporated
65 Cortlandt Street
NEW YORK
Harvey Radio Company
103 West 43rd Street
NO. CAROLINA
CHARLOTTE
Southeastern Radio Supply Co.
1200 W. Morehead Street
GREENSBORO
Southeastern Radio Supply Co.
404 N. Eugene Street
FAYETTEVILLE
Southeastern Radio Supply Co.
525 Gillespie Street
KINSTON
Southeastern Radio Supply Co.
408 N. Heritage Street
RALEIGH
Southeastern Radio Supply Co.
414 Hillsboro Street

OREGON
PORTLAND
Eccles Electric Company
237 Northeast Broadway
SALEM
Cecil Farnes Company
440 Church Street, Northeast

PENNSYLVANIA

ALLENTOWN
Federated Purchaser, Inc,
1115 Hamilton Street
EASTON
Federated Purchaser, Inc,
925 Northampton Street
PHILADELPHIA
Austin Electronics, Inc.
1421 Walnut Street
PHILADELPHIA
Radio Electric Service Co.
701 Arch Street

PHILADELPHIA
Radio Electric Service Co.
3412 Germantown Avenue
PHILADELPHIA
Radio Electric Service Co.
5930 Market Street

WILLOW GROVE
Radio Electric Service Co.
29 York Road

YORK
Radio Electric Service Co.
1114 Roosevelt Extension

RHODE ISLAND

PROVIDENCE
Audlonics, Incorporated
790 North Main Street

TEXAS

BEAUMONT
Sterling Radio Products, Inc.
1160 Laurel Street

BRYAN
Sterling Radio Products, Inc.
2615 Texas Avenue

DALLAS

Hillcrest Records, Inc.

6309 Hillcrest Avenue
HOUSTON

Sound Equipment, Incorporated

2506 Crawford Street
HOUSTON

Sterling Radio Products, Inc.

1616 McKinney Avenue

LUFKIN
Steriing Radio Products, Inc.
428 Atkinson Street

VIRGINIA
ARLINGTON
Key Electronics, Inc.
126 South Wayne Street

WASHINGTON
SEATTLE
Seattle Radio Supply, Inc.
2117 Second Avenue

WISCONSIN
MADISON
Hi-Fi Corner
401 State Street

MADISON
Sattertield Electronics, 1ng,
1900 South Park

MILWAUKEE -
Hi-Fi Center
4236 West Capitol Drive

MILWAUKEE
Netzow's
2630 North Downer Avenue

Careful selection of reliable qualified dealers is a slow
process . . . 80 please bear with us if your area has not

been covered. Thank you.

B
A Subsidiary @strom, Inc.
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Mac's Service Shop

(Continued from page 80)

a heavy-duty motor and turntable to
keep wow to a minimum at the slow
speeds; a power transformer, full-wave
rectifier, and lots of filter to reduce
hum below the audible level; and the
employment of negative feedback in
the three-stage amplifier to reduce
distortion.”

“And glory be!” Barney exclaimed as
he peered over Mac’s shoulder. “Right
there glued in the bottom of the case
is a complete wiring diagram showing
the values of all components and giv-
ing the normal voltages measured at
the socket terminals.”

“Suppose we use that to see what's
wrong,” Mac suggested.

He started measuring the voltages at
the socket of the output tube. All at
once he stopped with a puzzled ex-
pression. “Where’s the cathode lug?”
he asked Barney as he stared at a
blank spot on the socket where this lug
should be.

“There it is floating in the air. It
has broken off up inside the socket,”
Barney pointed out.

He was right. The missing lug was
supported by the leads of the cathode
resistor and bypass capacitor a good
inch from the socket.

“Mmmmm! Changing that socket
isn’t going to be a snap,” Mac observed.

“You ain’t gotta change it!” Barney
said quickly and ungrammatically. “I
run into this fairly often in hamming
because I use the same sockets over
and over again in experimenting. All
you have to do is punch out the broken
lug and replace it with a lug taken
from an identical socket.”

Mac stared at his assistant for a few
seconds, and then a pleased grin
flashed across his face. “You're right!
How stupid can a man be? If you
hadn’t spoken up, I'm sure I'd have
been dumb enough to change the whole
socket.”

Carrying out Barney’s suggestion
took only a little longer than it did to
make it and in a few minutes the new
lug was in place and the floating con-
nections were soldered to it. When the
record player was turned on, volume
from the speaker filled the whole shop;
and the quality was excellent. Mac
looked the amplifier over carefully to
make sure nothing else had been
broken or shaken loose in shipping;
then he carefully replaced the motor
board and put back the screws.

“Hey, Boss,” Barney said quizzically,
“do I imagine it or are you being even
more careful and gentle than usual
with that piece of equipment?”’

Mac’s forehead wrinkled a moment
in thought, and then he said slowly: “I
didn’t realize it, but you're probably
right. This isn’t the first Talking Book
T've serviced and returned to the user.
If you could see the loving way those
sensitive fingers explore every square
inch of the repaired instrument, you’d
know it is much, much more than just

RADIO & TV NEWS
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a record player to them; and you’d hate
as much as I would to let a slipping
screwdriver put a gouge in that leath-
erette. What’s more, you'd want to be
absolutely certain the Talking Book
was putting out the topnotch perform-
ance of which it's capable.”

As Mac prepared to set the needle
down on the record, Barney broke in
with another question: “Is that a turn-
over cartridge? I see a little lever
sticking out the side. Do they use one
stylus for 33% and another for 1625 7"

“No, the same diameter stylus is
used for both records; but this is a
special cartridge with a spare stylus
built in. As you can see, the cartridge
is held in the arm by a simple spring
clip. The little ‘tongue’ bearing the
sapphire stylus comes straight out the
end. There are two sapphire styli on
opposite sides of this little tongue.
When one is worn out, the sightless
person, guided only by his sense of
touch, can remove the cartridge from
the clip, turn it over and replace it so
the new needle is brought into service.
The position of the little arm indicates
which stylus is in use.”

The player was started, and the
beautifully modulated voice of Alex-
ander Scourby reading ‘“Conversation
with the Earth” by Hans Cloos filled
the service shop. As he talked, Mac
and Barney could see the great dark
continent of Africa rising up out of
the sea like the surfacing of some mon-
ster of the deep.

“Man, this is the way to read!” he
finally announced. “A book sounds a
lot more interesting when read aloud
by someone who knows how to read. I
can’t imagine my picking up a book
written by a German geologist and
translated into English and wading
through a whole chapter picked at
random; but when Mr. Scourby reads
that same chapter aloud, he makes me
determined to get that book and read
the rest of it. When I consider what
electronics means to those sightless
people, it makes me feel kind of good
that I'm a small part of electronics.”

“That makes two of us,” Mac said

softly. 30—

“OLD TIMER'S NITE"

HE Delaware Valley Radio Association

has scheduled its 14th Annual Old
Timer’s Nite Round-Up and Banquet for
Saturday, April 18th, at the Hotel Stacy-
Trent, Trenton, New Jersey.

A turkey dinner will be served
promptly at 6:30 with the evening given
over to a talk by A. H. Waite, Jr., W2ZK,

on his experiences with “Operation
Deep-Freeze.”

Awards will be made to those holding
the oldest amateur and commercial

tickets with the “Grand OM” Silver Cup
Award going to the operator present
with the longest service in the wireless
game. Resumés for individuals eligible
for the award are to be submitted by
April 15th, in writing, to Ed G. Raser,
W2ZI, 19 Blackwood Dr., Trenton 8,
N. J., general chairman of the event.

Banquet tiekets should be reserved
by April 13th to get the benefit of the
$6.00 price tag. Latccomers will have to
pay $7.00 at the door. As usual, the af-
fair is stag!

April, 1959

NOW THERE ARE 9 RIDER
‘PICTURE-BOOK’ COURSES

NEW — Heralding the role of Electronics in the space age
BASICS OF MISSILE GUIDANCE & SPACE TECHNIQUES By Marvin Hobbs

Electronics is playing a vital role in the race
to achieve mastery of outer space and send
manned missiles rocketing to the moon and
beyond. You can learn and easily under-
stand the fundamentals of the important
electronic areas that will contribute to the
conquest of space with this 2 volume picture
book course. It is divided into two broad
parts. Volume 1 covers the elements of con-
trol and guidance. Extensive coverage is
given to radio and radar command links,
guide beam, doppler and homing methods,
fundamentals of gyroscopies, inertial and
celestial navigation, computer applications,

BASICS OF DIGITAL COMPUTERS by John S.
Murphy. If you have a knowledge of the funda-
mentals of electronics, you can master the basics
of digital computers and understand the details
of any specific digital computer with this new
3 volume picture book course. #196, 3 volumes,
soft cover set, $7.50; #196-H, all 3 volumes in
single cloth binding, $8.50.

BASIC PULSES by Irving Gottlieb, P.E. Pulses
direct the high speed operation of all types of
computers: underiie the function of radar systems;
guide industrial operations that require split-
second timing for mass production; in fact, the
application of pulses recognizes almost no bound-
aries in the field of electronics. You can learn
all about pulses with this one volume picture
book training course. .#216, $3.50.

BASIC ELECTRICAL POWER DISTRIBUTION by
Anthony J. Pansini, P.E. #1817, 2 vols., soft cover
set, $4.80.

and actuators as well as their related com-
ponents. In the second volume, devoted to
radio telemetry and space techniques, test-
ing and telemetering, space exploration by
optics and electronies are covered. There
is a fascinating coverage of satellite theory
and practice, satellite monitoring and track-
ing, and applications of earth satellites.
Navigation in space along with components
and power sources for space applications are
discussed. #229, 2 vols., soft covers, $7.80
per set; #229-H, 2 volumes in single cloth
bound edition, $9.00.

BASIC TELEVISION by Alexander Schure, Ph.D.
Leading editors, businessmen and educators have
declared this to be the clearest presentation of
the fundamentals, operation and circuitry of
black and white television ever published. #198,
5 volumes, soft cover set, $10.00; $198-H, 5 vols.
in one cloth binding, $11.50.

BASIC ELECTRICITY by Van Valkenburgh, Nooger
& Neville, Inc. Z169. 5 volumes, soft cover set,
$10.00; #169-H, 5 vols. in single cloth binding,
$11.50.

BASIC ELECTRONICS by Van Valkenburgh,
Nooger & Neviile, Inc. #170, 5 volumes, soft
cover set, $10.00; F£170-H, 5 vols. in single volume,
BASIC SYNCROS AND SERVOMECHANISMS by
Van Valkenburgh, Nooger & Neville, Inc. #180,
2 volumes, soft cover set, $5.50; #180-H, 2 vols.
in single cloth binding, $6.95.

BASIC PHYSICS by Alexander Efron, Ph.D. #195,
2 vols. in single cloth binding, $7.60.

EXCITING CODE COURSE

6 NEW RIDER BOOKS ..

DESIGN OF TRANSISTORIZED CIRCUITS FOR
DIGITAL COMPUTERS by Abraham . Pressman,

M.S. Using “worst-case design, this book explains
how switching time and drive capabilities and
requirements of all the essential digital computer
building blocks may be calculated, and how these
blocks may be assembled in chains to perform
computer-type logical operations. Methods for
performing computer logic to obtain maximum
operating speed and pyramiding factor are ana-
lyzed in detail. #215. $9.95.

FUNDAMENTALS OF HIGH FIDELITY by Herman
Burstein. How to select the best hi-fi equipment
for the money you have to spend—and how to
achieve the best performance—are the purposes
of this book. The emphasis is not so much on what
an amplifier is, rather than on what an amplifier
(and the rest of your high fidelity system) should
provide, and how you can choose the best equip-
ment to fit your pocketbook. #226, $2.95.

FUNDAMENTALS OF NUCLEAR ENERGY AND
POWER REACTORS by Henry Jacobowitz. After
presenting basic concepts in atomic and nuclear
physics essential to understanding the operation
of nuclear reactors, the book discusses the con-
struction, principles of operation, cost and power
output of specific plants. Experimental reactors
and the forerunners of the units now under con-
struction are covered. Numerous carefully selected
illustrations support the text and show what the
various installations actually look like. #218, $2.95.

FUNDAMENTALS OF RADIO TELEMETRY by
Marvin Tepper. Telemetry makes possible the
collection of data on which the improvement
of existing rockets, missiles and aircraft is
based. This exciting book explains its purpose
and explores its techniques. Special sections are
devoted to missile and satellite telemetry and
hardware, and to data recording and processing.
Specially prepared illustrations. #2253, $2.95.

BUILDING THE AMATEUR RADIO STATION by
Julivs Berens, W2PIK. If you intend to buy the
equipment for an amateur radio station, or build
one, you will find this volume indispensable. This
book is the next step for the amateur radio ‘en-
thusiast who has earned his operating license.
An all-inclusive guide for construction of the
novice and general ham stations. Also includes
instructions for receiver and transmitter on-the-
air operation. #221, $2.95.
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EXPERIMENTAL ELECTRICITY FOR BOYS by
Willard Doan. Youth between 12 and 16 all over
the world has displayed a tremendous inquisitive-
ness for the workings of electricity. Here is a book
that teaches the marvels of electricity through
demonstration.

The mystery of magnetism and electricity are
unmasked in dramatic style, yet with complete
accuracy. The reader is shown how to build nu-
merous electrical devices—a compass, a telegraph
system—a Tesla coil, a Wimshurst machine, and
other exciting electrical equipments. Highly in-
formative, easy-to-grasp illustrations — many in
color—illustrate the text. #222, 128 pp. 8 x 117,
Stiff cover, $3.45.
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Fastest, Easiest Way to Learn Code

SOUND-N-SIGHT CODE COURSE
by Lewis Robins & Reed Harris

1

1

1

1

: You can learn code faster, easier than ever
1 before thanks to a scientific breakthrough
y called REINFORCED LEARNING—a psycho-
q logical principle proved successful by the
1 Armed Forces in teaching code. It is the first
1 code training course combining sound and
I sight to teach you to hear the signal correctly;
1 identify the correct letter for each signal
H pattern; finally, to recognize the signal and
1 immediately identify it. What's more, aen
y imaginary instruetor is on hand to speed
1 your learning.
1
]
1
1
1
1
1
1
1
1
1
1
I
[}
L]
1
1

Three Individual Courses

(1) Complete Course covers all amateur licenses
up to commercial (0-20 words per minute)—
Six 10”7 LP records, 47 identification cards.
H#REC-020, $15.95.

(2) Nowice Course (0-8 words per minute)—
Three 10”7 LP records, 47 identification cards
and book. #REC-08, $9.50.

(3) Advanced Course for gemeral, amateur
cxtra, commercial liccnse (9-20 words per
minute) — Three 10" LP records and book.

=REC-920, $8.95. 2
il

Reeords prepared in collaboration §
sl
—J

with the N. Y. Institute of Tech- V|
nology and mfd. by Decea Records.

B o o e
At your jobber or book store,
or order direct.

95
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S 'Smuuth & Clean-

tlas WT-6 tl":it we
modf high-fidelity

Schmilt,
, Img,,

vow ATLAS

COAX-PROJECTOR WT-6

WT-6 NET $34.50
support stand only,
§S-4 NET $12.60

ALL-WEATHER — install it, forget it! —
HIGH-EFFICIENCY . . COMPACT ..

True HIGH FIDELITY TWO-WAY system —
not just a ‘‘compromise’’ of two horns
coupled to a single diaphragm. The WT-6
comprises a weather.proof cone type driver
(with 6-inch throat) coupled to its individual
woofer horn;aseparate pressure-type driver
loaded to its separate tweeter horn. The
built-in crossover electronic filter supple-
ments the electro-mechanical frequency-
limiting characteristics of the 2 individual
reproducers — providing for -smooth fre-
quency division as each speaker functions
within its engineered range of frequencies.
Universally adjustable 'U"’-type rugged
steel mounting . . . finished in high tem-
perature baked modern beige enamel.

15 watts continuous

140-15,000 cps

8 ohms

120°

Bell opening 15",

overall depth 12"

See the WT-6 at your local distributor.
Send for complete catalog. RN-4

N ATLAS
») SOUND CORP.

144939 5r, Breoklyn 18, N. ¥.

Power Rating
Freq. Resp.
fmpedance
Dispersion
Dimensions

STEREO CONTROL CENTER KIT
Quality Electronics, Inc., 319 Church
St., New York 13, N. Y. has just intro-
duced a new stereo control center as
its Model STA-24.

The new kit will handle stereo tapes,
stereo records, stereo FM-AM tuners,
and FM multiplex broadcasts. The
circuit includes two separate preamps
and two separate 12-watt power ampli-
fiers. The unit may also be used as a

b3
complete stereo preamp and a 24-watt
monaural amplifier to adapt an exist-
ing monaural amplifier to stereo.

All controls are located on the front
panel of the amplifier for easy opera-
tion and maximum convenience. The
amplifier features dual ganged bass,
treble, and loudness controls. The
stereo balance control automatically
adjusts the volume level between two
speakers for equal channel volume at
any part of the listening room., A
mode switch allows instantaneous se-
lection of stereo normal or reverse and
monaural left or right. The selector
switch permits the choice of tape high
or low, phono high or low, tuner, and
auxiliary.

The unique speaker selector switch
for local and remote speaker systems
permits the listening to stereo in two
locations in the home at the same time.
Filter circuits reduce turntable rumble,
record scratch, and tape hiss. Tape
output permits the recording of any
program material.

The amplifier contains identical Wil-
liamson-type power amplifiers with
specially designed output transformers
multi-tapped at 4, 8, and 16 ochms.

CERAMIC DISC VOICE-COILS

The Mullenbach Division of Electric
Machinery Mfg. Co., 2100 E. 27th St.,
Los Angeles 54, Calif. has announced
the development of a new electrostric-
tive ceramic which is said to eliminate
the need for heavy magnets or coils in
loudspeakers.

Baked in the form of thin discs, a few
thousandths of an inch thick, the ce-
ramics are sophisticated compounds of
barium titanate. They respond to
minute and rapid fluctuations in elec-
trostatic fields, contracting radially

Atlas Fodio Lid., Tarento, Coneda

with increases in the applied field.

Wwww americanradiohistorv com

Bonded to a larger titanium disc, they
produce a cupping action that, in turn,
drives a speaker cone.

In one experimental loudspeaker
built by the company, the ceramic
wafers are 1” in diameter and the metal
disc 1%”. A titanium diaphragm .008”
is used. The company envisions smal-
ler, lighter radios and other audio de-
vices as the result of this new
development.

Further details will be supplied by
the developer on request.

CONDENSER MICROPHONE

Durant Sound Equipment Co., 80 W.
55th Street, New York 19, N. Y. is im-
porting the ‘“Teladi” condenser micro-
phone from West Germany for distri-
bution in the U. S.

The “k-125" features variable output
range from —40 db to —95 db and suffi-
cient gain to be connected into a phono
input. Qutput impedance is either 200
ohms balanced or 10,000 ochms unbal-
anced. Frequency response is 30 to
18,000 cps. The microphone has switch-

controlled non- d1rect1onal or cardlold
pattern. Harmonic distortion at 1000
ubar is less than 1%.

The unit measures 1%”x
weighs 10.4 ounces. A separate shielded
power supply operates from 110 volts

5%"” and

a.c., 40-60 cps. It measures 8" x3%" x
41" and weighs 4 pounds. The power
supply incorporates an “on-off” switch,
hum balance control, and output level
control. The unit comes complete with
18 feet of shielded rubber-jacketed
cable and a standard Cannon XL-3-14
output plug.

PILOT STEREO PREAMP

Pilot Radio Corporation, Long Island
City 1, N. Y. has added a professional
stereo preamp to its line of audio com-
ponents and designated it as the
SP-216. |

The new unit is a two-channel pre-
amp featuring two illuminated vu

RADIO & TV NEWS
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meters and recording level controls. It
incorporates a new, front-panel lever
switch which in one position measures

. THE INCOMPARABLE ARGOS
the tape output level as adjusted by the

T [ ]

recording level controls while in the
other position the vu meters measure
the main audio output level as adjusted
by the balance and volume controls.
The SP-216 also features 12 inputs
for stereo and monophonic signal
sources, three of them being high-level
inputs and including inputs for a multi-
plex adapter for FM-FM stereo; five-
position loudness contour control to
provide full-range reproduction at all
listening levels; and unique automatic
equipment switch to turn off the entire
system after the last record has been
played. A “Quadri-Volume” control
having four volume controls with a 2 RS pn e
single knob, provides synchronized at- ot 3 SR e e
tenuation and assures maximum sig-
nal-to-noise ratio for all listening levels.
A spec sheet giving all of the electri-
cal characteristics of this new preamp
is available from the manufacturer.

A.F. TRANSISTOR

The RCA Semiconductor and Ma-
terials Division, Somerville, N. J. has
announced the development of a new
germanium n-p-n alloy-junction tran-
sistor which has been designed espe-
cially for use in audio amplifiers.

The 2N1010 is suited for use in the
input stages of audio equipment such
as high-fidelity preamps, tape record-
ers, microphone preamps, and hearing Never before such thrilling tone quality in this size at this price!
aids in which low noise factor is an Response 40 to 17.000 cycles
important design consideration. ? )

The transistor features a noise fac- . .
tor of only 5 db with a generator re- ust in adding Stereo to your pres-
sistance of 1000 ohms and an inte- ent Hi-Fi system
grated noise bandwith of 15 ke. The

typical small-signal current gain is 35
while the alpha cut-off frequency is
2 mc.

NEW CBS CARTRIDGES
CBS-Hytron of Danvers, Mass. has
announced the availability of four ver-

LR

sions of its Constant Displacement
Stereo Cartridge.

The basic twin-ceramic cartridge can
be purchased with either a diamond or

phase” or “out-of-phase” connection.

use two together in new Stereo
Hi-Fi system

use as Hi-Fi extension speaker in
other rooms

usé on bookshelf or floor (space-
saving size 24 x 11 x 1014 in.)
ASK at your radio parts distributor

or Hi-Fi store or write direct for
FREE catalog.

LA\

FRODUCTS

DEPT. R, 301 MAIN ST., GENOA, ILL.

The in-phase cartridge provides con-

sapphire stylus and in either the “in-
April, 1959 , 97
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CBS-HYTRON, Danvers, Massachusetts

ventional phasing of the output signals
for each channel. This permits use of
the cartridge with either stereo or
monaural records in any dual amplifier
or conventional stereo amplifier sys-
tem—or it can be used in monaural sys-
tems by connecting the cartridge out-
puts in parallel.

Stereo amplifiers which employ a
single push-pull stage for handling
both channels are accommodated by
the out-of-phase polarity available at
the cartridge terminals of the second
type being offered.

The in-phase units have been desig-
nated as the SC-1D and SC-1S for dia-
mond and sapphire styli respectively
while the out-of-phase cartridges have
been catalogued as SC-2D and SC-2S.

STEREO PREAMP-AMPLIFIER
Bogen-Presto, Division of The Sieg-
ler Corporation, Box 500, Paramus,
N. J. has added the AC210-A stereo
preamp-amplifier to its budget-priced
“Challenger” line of audio equipment.
The new unit may be used as a reg-
ular 20-watt monophonic amplifier, as

a dual-channel 10-watt stereophonic
amplifier, or as a 20-watt second chan-
nel plus dual preamp for a stereophonic
system. Features include a panel
switch to permit full control of the in-
puts for tape recording, streophonic or
monophonic records, FM-AM radio, or
auxiliary units. The ‘“‘speaker phasing
switch” eliminates the hole-in-the-
middle effect.

The preamp-amplifier comes in cus-
tom-mounting form with an optional
enclosure available at a small addition-
al charge.

STEREO CONTROL KIT
Allied Radio Corporation, 100 N.
Western Ave.,, Chicago 80, Ill, has
added a universal stereo control unit
to its “Knight-Kit” line of assemble-it~
yourself audio Kkits.
This stereo accessory provides com-

plete centralized control of stereo hi-fi
systems employing separate amplifiers
for each channel. Controls include:
volume, balance, and function selector
(stereo, stereo-reverse, A-channel, B-

channel, A-monophonic, B-monophon-
ic). In addition, there is a phase re-
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verse switch. These controls permit
the balancing of volume in each speak-
er, control over-all volume, play either
channel through one speaker or
through both speakers, provide channel
reversal, and control speaker phase for
optimum stereo performance.

Housed in a French grey metal case
with contrasting aluminum and ebony-
trimmed panel, the unit is supplied
complete with all parts, case, wire, sol-
der, and assembly instructions. The
case measures 4%"x73"x4".

"FRAMELOK" TUBE FOR AUDI{O

Sylvania Electric Products I ne., 1740
Broadway, New York 19, N. Y. has an-
nounced the development of a new elec-
tron tube for use in high-fidelity audio
amplifiers.

The new tube, a dual-pentode de-
signed for output stage use, utilizes the
company’s “Framelok” design and con-
struction and offers maximum uni-
formity and stability of electrical
characteristics.

Designated as the Type 6DY7, the
new tube consists of two identical pen-
todes in a single envelope. It can thus
take the place of two conventional
audio output tubes and deliver the
same output. When operated class AB
push-pull between its own pentode sec-
tion at 250-volt conditions, Type 6DY7
is capable of delivering 11 watts of out-
put at 2.5% total harmonic distortion.
At 400-volt conditions, the tube will de-
liver 20 watts of output at 2% distor-
tion. When operated class A, one sec-
tion can deliver 5 watts output at 9¢
distortion.

The manufacturer will supply full
specifications on request.

RECORD CLEANER
C & D Products Co., Old Marlboro
Road, East Hamptcn, Conn. is now of-

fering a handy and easy-to-use record
cleaner to audiophiles and music lov-
ers.

The “Stardust” record cleaner per-
forms two functions—it permits the
record to be washed in running water
without damage to either label or rec-
ord and serves as an airtight container
for a cellulose or synthetic sponge,
kept wet and used for repeated wiping
and dampening of records just before
playing.

Washing the record eliminates dust,
dirt, and static. The slight film of
moisture left on the record reduces the
possibility of future static buildup and
improves actual reproduction, tonal
quality, and realism of the record, ac-
cording to the company.

The unit further affords a method of
holding the record during washing and
wiping without allowing direct contact
of fingers on the playing surface. The
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Why settle for ordinary
tape when Sonoramic
gives you so many
exclusive extras—
brilliant reproduction;
permanent plastic
container, 3-way
indexing system
with pressure
sensitive labels
and V-slot self
threading Selection °
Finder reel.

THE
CASE

FOR
BETTER
SOUN

ES LIKE PRECIOUS BOOKS: |

~
FREE Tape-time ruler- Gives.yaus

footage and recording time on reel. Write

Dept.m

'UITUCS CORPORATION,
NEW JERSEY

PURCHASING
[1=FI
SYSTEM?

PARTIAL LIST
Send Us | o sews
Your | st oies
List Of |ty

Components
For A

Package

Quotation

University
Acoustic Research
WE WON'T BE
UNDERSOLD!

Janszen
Wharfedale
Karlson
Viking

All merchandise

is brand new, fac-

tory fresh & guar-
anteed.

Concertone
Bell ® G.E.

Weathers
Harman—Kardon
CORPORATICN
64-R Cortlandt St., N. Y. 7, CO 7-2137

Eico ® Pilot
Sherwood
Acrosound
Fisher

Bogen ® Lleak
Dynakit

H. H. Scott
Pentron
Ampro ¢ VM
Revere
Challenger
Wollensak
Garrard
Miracord
Glaser-Steers
Rek-O-Kut
Components
Norelco
Fairchild
Pickering ® Gray
Audio Tape

Full Line of
Cabinets

April, 1959

two plastic halves of the record clean-
er screw together with the record in
between. When not in use the wet cir-
cular sponge is kept inside.

A descriptive circular on this new
device is available from the manufac-
turer.

ISOLATION TRANSFORMER

Triad Transformer Corporation, 2055
Redwood Ave., Venice, Calif. has de-
veloped a new isolation transformer
which eliminates ground-loop feedback
in stereophonic sound systems where
vither amplifiers or preamplifiers use a
common ground.

Providing a 1:1 impedance ratio at
0 dbm from 20 to 20,000 cps, the A-210P
is supplied with a standard plug and
socket for immediate installation at
the input connection on either preamp.
The stereo head plug, which is normal-
ly inserted into the preamp input
socket, plugs directly into the trans-
former. No other connecting or mount-
ing is necessary. The primary and
secondary windings have separate
grounds and are shielded.

These new isolation transformers
are now available at all of the com-
pany’s distributors or from the man-
ufacturer direct.

AUDIO CATALOGUES

TAPE CROSS-REFERENCE

ORRadio Industries, Inc., Shamrock
Circle, Opelika, Ala. has made avail-
able a cross-reference chart on record-
ing tape which it is offering to its deal-
ers without charge.

The chart shows the comparable
catalogue number of each type of tape
made by the four leading manufactur-
ers of magnetic recording tape. On the
reverse side is a playing time chart
which gives the playing time for all
size tape reels and lengths at all play-
ing speeds.

Dealers wishing a copy of this chart
should address a postcard to Nat
Welch, Sales Manager, asking for
“Irish Tape Cross Reference Chart.” It
will be mailed without charge.

TAPE FOOTAGE RULER

Ferrodynamics of Lodi, New Jersey
is offering free of charge a new tape-
recorder ruler that measures the foot-
age remaining on open tapes.

Introduced as an easy guide for tape
recorder owners, this “Sonoramic Tape-
Time Ruler” achieves the maximum
recording time without waste, and ef-
fectively aids in better planning of re-
cording sessions and helps avoid in-
terruptions.

Made from cut-out board, the ruler
is fitted over the reel spindle on top of
the revolving reel. The tape edge and
the reel numbers are aligned and the
owner can then calculate the footage
and time remaining from one of the
three charts on the ruler. Different
colored, these charts are used for the
three basic tape thicknesses.

When writing for this free ruler,
please address your request to Dept.
N-13 of the company.
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SAVE HALF

NOW 2 ASSEMBLE-IT-YOURSELF
Sehober ELECTRONIC ORGANS

Now you can afford an electronic organ. Whether you choose
the full Concert model or the smaller Consolette, you have an organ
equal to any made by the foremost manufacturers. In addition, you save
over %2 the cost because you assemble it yourself...and you enjoy the
thrill of achievement. Too, you purchase each kit only when you are ready for it.

NO SPECIAL SKILLS
PAY KIT-BY-KIT

"2 di_ﬁere_nt. MODELS
4l 2 different SIZES
g 2 different PRICES

| CONCERT

: MODEL v
v TWO FULL SIZE PIPE-ORGAN MANUALS, v¢ OCCUPIES ONLY 2/ x 3/2” FLOOR SPACE
122 KEYS Y¢ TWO FULL SIZE PIPE-ORGAN MANUALS,
vz OCCUPIES 3757 x 4/7” FLOOR SPACE 122 KEYS
3¢ 26 STOPS AND COUPLERS %% 22 STOPS — ABOVE-KEYBOARD TABS
Y¢ 32 BASS PEDALS Y¢ 13 HEEL-AND-TOE BASS PEDALS
Y¢ ASSEMBLED CONSOLE Y¢ 7 FULL OCTAVES OF TONE (DOWN TO 32
Y¢ CONFORMS TO AMERICAN GUILD OF CPS)
ORGANISTS SPECIFICATIONS FOR PIPE Y¢ BUILT-IN SPEAKERS OPTIONAL
v ASSEMBLED CONSOLE

ORGANS
¥ COMPLETE STEP-BY- STEP INSTRUCTIONS bid COMPLETE STEP-BY-STEP INSTRUCTIONS

CONSOLETTE
MODEL

10” LP RECORD DEMONSTRATING BOTH MODELS
AVAILABLE FOR $2, REFUNDABLE UPON PURCHASE

FREE NEW 1959 EDITION OF 16 PAGE ILLUSTRATED BOOKLET ON REQUEST
Write Now — See What Fine Instruments You Get At Such Great Savings

The SCHOBER ORGAN Corporation » 2248-A BROADWAY « NEW YORK 24, N. Y.
SCHOBER KITS ALL OVER THE WORLD ¥¢ Designed by Richard H. Dorf.

From the pioneer in ceramics for electronics

the new smgle
ceramic element

Approx.
Twice
Size

Stereophonic
cartridge

DYNAMIC BALANCING MAKES THE DIFFERENCE

DYNAMIC BALANCING during manufacture provides full stereo repro-
duction. SINGLE ELEMENT DESIGN offers balanced outputs; excellent
separation of 20 db over full audio-frequency range, with equal outputs
from both channels. Compatible with stereo and monophonic discs.

SPECIFICATIONS
RESPONSE: 20 to 16,000 cps. OUTPUT VOLTAGE: 0.5 vrms at 1 KC each channel. COMPLIANCE:
3 x 100 cm/dyne, vertical & lateral. RECOMMENDED LOAD: 2 megohms. RECOMMENDED
TRACKING PRESSURE: 5-6 grams. CHANNEL SEPARATION: 20 db. STYLIl: Dual tip; 0.7 mil dia-
mond or sapphire, and 3 mil sapphire. MOUNTING DIMENSIONS: EIA Standard 7¢” & V2" centers.

For additional information, see your Authorized ERIE Distributor

Elbdtionics Distithiis

ERIE RESISTOR CORPORATION
MAIN OFFICES: ERIE, PA., U.S.A.
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Speakers for Stereo |
(Continued from page 53) !

5. When a center speaker is used for
common-bass, with side stereo speak-
ers, can some of both channels also be
combined and fed to the center loca-
tion, to give “center fill”?

This is a “loaded” question. A paper
presented by CBS Labs at the fall AES
Convention stated that using any such
center fill would destroy proper stereo,
while the Stephens “Stereodot” system
actually mixes program from both side
channels to feed to the center.

But a closer look shows there is good
reason for the apparent contradiction.
The CBS system—and they only said
this in reference to that system-—uses
what they term an Isophonic loud-
speaker for the side locations. This is
a small unit mounted on an open baflle,
pointing inwards at an angle of 60°
(Fig. 4). For esthetic purposes it is
housed in an enclosure that makes it
look as if it points toward the front.

This system, above 250 cycles, uses
the special shaped radiation pattern
broduced by the open-backed speaker
(a figure of 8, of which only part of the
front “lobe” is used). Correct sense
of “location,” in this system, depends
on the way the radiation from just the
two side “Isophonic” speakers com-
bines. So use of a center fill unit would
upset this combination.

“Stereodot,” like some systems rec-
ommended by other manufacturers,
uses small “pressurized” units (with
sealed backs) for the side speakers,
above the common-bass crossover fre-
quency. This far, the system is con-
ventional, and quite different from the
special distribution pattern of the CBS
Labs system. So it will no more invali-
date stereo to use center fill here than
it does in any basic two-speaker stereo
system, such as the Klipsch “Heresy.”

I didn’t want to mention names in
this part of the article, but it seemed
unavoidable here. However, my reason
for using this information is that it il-
lustrates how using a different type
of loudspeaker radiation pattern can
completely change things.

6. Some have asserted that a basic
requirement for good stereo is an ommni-
directional loudspeaker, while others
deliberately use the directional char-
acteristics of loudspeakers to obtain
“best stereo effect.” Which is best?

The basis for this difference has al-
ready been touched on in answer to the
previous questions. The second part of
this article will go into more details
about actual systems. But the basic
facts we can state here.

‘When the two stereo speaker sys-
tems are contained in the same cabinet
(or are that close together), the radia-
tion of the middle and upper frequen-
cies must be directional for successful
stereo. On the other hand, with a cer-
tain so-called “ideal” spacing for stereo
speakers (which depends on room size,
incidentally), best results will be ob-
tained if the units are diffused to the

RADIO & TY NEWS
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point of an omnidirectional radiation.
But when you don’t have a room that

suits this “ideal,” it needs individual

consideration for its particular needs.

7. Which is the best system to buy?

This question is put here to stop
some readers who might, in their en-
thusiasm, sit right down to write and
ask me that. In Part 2 of this article,
to be published next month, we will
evaluate different systems, as regard
their suitability for various room con-
ficurations. Included will be—with the
cooperation of the manufacturers—a
listing of available systems together
with details showing specifically how
they fit into the pattern we have dis-
cussed. (Concluded next month)

GHOST KILLER
by A. V. ]J. MARTIN

HEN television reception is degraded

by ghosts due to reflections from ob-
stacles in the path of the wave or by
“moire” effects due to adjacent-channel
interference, the only solution to the
problem is the installation of a better
antenna. Even a high-directivity, high-
front-to-back ratio antenna may not
solve the problem completely.

A clever circuit was published in the
February 1958 issue of “Funkschau.”
In the article it was suggested that two
antennas be used, one directed toward
the wanted station and the other toward
the source of interference, e.g., adjacent-
channel station for “moire” or natural
obstacle for ghost.

A fraction of the signal picked up
by the second antenna, suitably adjusted
in amplitude and phase, is mixed with
the signal coming from the first an-
tenna, thus cancelling the interference.

The actual eircuit is given in the dia-
gram below. It uses a symmetrical trans-
mission line made up of two 14" brass
rods with a eenter-to-center spaciug of
1” and a half wavelength long. Such a
line has an impedance of 240 ohms. This
line section is inserted between the nor-
mal antenna lead-in and the receiver.

In addition, the compensating antenna,
through the attenuator network, is con-
nected to a double sliding contact on
the line. The resistance values have been
chosen to insure a good match, whai-
cver the adjustment, both for the line
and for the compensating antenna.

The two sliding contacts are moved
through a small insulating strip which
also earries the resistors and pots. To
adjust, set the potentiometers halfway
up. Move the contacts until the inter-
ference is at a minimum and then adjust
the potentiometers for cancellation. If
there is no minimum, but a maximum,
reverse the connections to one of the
antennas,

If the minimum occurs at one end of
the line, shorten or lengthen one of the
antenna feeders by a foot or two. 30—

Schematic of ghost killer described above.

SLIDING
CONTACTS
fECE! T
1VING ‘—I LINE o
ANT. | RECEIVER
150, 150"
(.SK}{‘ y. x/l‘.SK
400
— 30
COMPENSATING
—— am
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Now! The Most Important

Product Announcement

e : SRR

Here are the exciting details on
The Stereo Amplifier
that sets the Standards
for the Next Decade!

The H. H. Scott engineering
laboratories proudly introduce the
new Model 299 40 watt stereophonic
amplifier and control center. It con-
tains many advance features that
not only meet the needs of today’s
stereophonic program sources, but
anticipate the requirements of the
future. Check the details of this new
amplifier, and see for yourself why
the new 299 is superior to any other
amplifier available.

314 617 13 4a

tape heads. 4 Phase reverse switch to compensate for
improperly phased tape recordings or loudspeakers.
§ Special balancing circuit for quick and accurate volume
balancing of both channels. 6 Separate record scratch
and rumble filters. 7 Unique visual signal light control
panel. Instantly indicates mode of operation. 8 Can be
used as an electronic crossover (bi-amplifier). 9 Special
compensation for direct connection of tape playback heads
without external preamp. 10 Special switching lets you
use your stereo pickup on monaural records. 11 You
can play a monaural source such as an FM tuner through
both channels simultaneously effectively doubling power.
12 Loudness compensation. 13 Stereo tape recorder
output. 14 D.C. filament supply for preamp to vistually
eliminate hum (80 db below full power output). 15 Dis-
tortion (first order difference tone) less than 0.3%.

| Sizein accessory walnut case:
! 15%w x 5h x 1214d. Price

/

1— -

\ I | $199.95. (West of Rockies
F oY v ‘ Y ! a i 8204.96)
" EER " Emm RS
Write for complete technical
specifications and
.\t. \‘.\ ’ I. 1. new catalog R-4.

AR \\
9 1011 825 12
1 40 watt power stage consisting of dual 20 watt power
amplifiers. You need this much power to meet the re-
quirements of today's speaker systems. 2 Completely
separate Bass and Treble controls on each channel so
that different speakers may be matched. 3 Provision
for connecting both a stereo phono cartridge and stereo

H. H. SCOTT. INC.
111 POWDERMILL RD.. MAYNARD, MASS.
EXPORT: TELESCO INTERNATIONAL CORP.
36 W. 40TH ST., N. Y. C.
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By HAROLD REED

Listening to tape playback and
editing with aid of the switch,
which is being operated by 20
cps pulses on the tape itself.

20 cps

Tape Recorder Switch

Use low-frequency signal recorded on tape to operate

operating a relay by means of a

low-frequency signal recorded on
magnetic tape, this device may be used
to operate a relay for control applica-
tions when any 20-cycle, or lower, sig-
nal is applied to its input. It may be
used to stop the recorder actually being
used to play back the tape, to start or
stop another recorder, to control a mo-
tion picture projector, in fact to control
any electrical device or electric lamps
in demonstration applications.

The control signal can be obtained
from any audio oscillator capable of
supplying the low-frequency signal.
This signal may be used to actuate the
device directly or it can be recorded on
magnetic tape and the unit operated
during tape playback once, or as many
times as desired and for any time
duration.

The filter has a sharp cut-off char-
acteristic above 10 cycles, therefore, a
control signal between approximately
10 and 20 cycles will operate the
switch, but voice, music, and sine-wave
signals of higher frequencies will not
trigger the unit. This makes it possible
to feed the output of a tape recorder to
the unit and only the low-frequency
control voltage will cause the switch
to operate and only at each point that
this control signal is recorded on the
tape.

A self-contained germanium diode
power supply is included but the cir-
cuit may be operated from a 22%-volt
battery if desired.

ALTHOUGH designed primarily for

Circuit Description

The device employs a low-pass filter
in the input circuit, as shown in Fig. 1.
This filter was designed to operate at
the lower end of the audio band, that
is, 20 cycles or below. Using a low fre-
quency makes it possible to record this
signal on a magnetic tape along with

102

power circuits through this automatic switching unit.

CHI

INPUT

7va.C.

Ri—1000 ohm pot

Re—150,000 ohm, V5 w. res.
Rs—10,000 ohm, Y5 w. res.

Ry—470 ohm, V5 w. res.

Rs—100 ohm, V5 w. res.

Rs—600 ohm, V5 w. res.

R:—150 ohm, 5 w. res. (optional, see text)
C1, Cs—25 pfd., 25 v. elec. capacitor
Ce—16 ufd., 12 v. elec. capacitor

Cs, Cs—10 ufd., 25 ». elec. capacitor
Ce—16 pfd., 50 v. elec. capacitor

CH:r—4.5 hy. choke

CH:—8 hy. choke

CHs, CH;—2.5 hy. choke

PLr—3#47 pilot light (optional, see text)

Sr—S§.p.s.t. switch

Tr—Fil. trans. 25.2 ».
P6469 or equiv.)

RL:~——8000-0hm relay (Sigma 4F)

CR:—IN34 crystal diode (Raytheon)

CR:—IN38A crystal diode (Sylvania)

Vi, Ve—"p-n-p”’ transistor (G-E 2N190)

@ 1 amp. (Stancor

Fig. 1. Schematic diagram and parts listing of the transistorized 20 cps switch.

voice or music and the low-frequency
control signal will trigger the relay but
will be inaudible in the loudspeaker.
Mathematical equations used in design-
ing the filter are discussed later. Un-
less the constructor is especially in-
terested, or wishes to design the filter
for another frequency or impedance,
he may ignore such design data.

A common-emitter transistor audio
amplifier follows the filter section. This
amplifier works into a germanium
diode rectifier. Direct-current output
from the diode is applied to a transistor
d.c. amplifier with the sensitive relay
connected in its collector circuit.

Voltage divider R: and Rs allows for
adjustment of the power-supply output
to —22.5 volts. These resistors also

www americanradiohistorv com

provide a bleeder load for the power
supply. Since the circuit was designed
for this supply voltage, it is possible
to build the unit with either or both an
a.c. and a 22.5-volt battery supply and
switch in either as required. As there
is no 6.3-volt winding available, the
power pilot lamp is connected across
the 25-volt winding in series with
dropping resistor R:. The pilot lamp
and resistor may be omitted.

Although two relays are employed
in the unit shown, the sensitive relay,
RL., can be used alone to operate the
recorder motor or other device. It has
a contact rating of 2 amperes. The
second relay, RL: of Fig. 2, is an or-
dinary 117 volt a.c. type. It is wired to
provide a self locking-in action, elimi-

RADIO & TV NEWS
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Front-pznel view of the completed unit shown in its metal case.

nating the need for a more expensive
latching-type relay. Release of the re-
lay to the normal, or open, condition is
easily accomplished with reset switch,
8. Thus, rclays RL, and RL: may be
used to start or stop any device and
RL. may be sclected to handle greater
loads.

The value of the sensitivity control
at the input of the amplifier was
selected so that it would be at about
midway position when a control signal
of 1 volt was applied to the filter input.
A 1000-ohm potentiometer proved to be
about right for this purpose.

Impedance mismatch at the filter
output varies with movement of the
sensitivity control. For this applica-
tion, however, we are not concerned
with precise impedance matching as
long as we obtain a low-frequency sig-
nal of sufficient amplitude at the base
of V.. A more expensive constant-im-
pedance attenuator could be used here
but was not considered necessary.

Construction

Although a standard 5” x6"” x 9” metal
box was used to house the device, it
could be built into a much smaller con-
tainer. The size shown, however, will
provide room for a battery and change-
over switch, if both battery and a.c.
operation are desired, with space to
spare.

The input connector, control connec-
tor, power and reset switches, pilot
lamp, and sensitivity control are
mounted on the front panel. The low-
pass filter section, power supply, relays,

transistor sockets, and other compo-
nent parts are assembled on a 7" x
4%" sub-panel which is attached to the
main panel by means of screws and
four spacer posts. These posts may be
of any suitable material. The author
used threaded ceramic insulators.

Stand-off terminal strips were
mounted on the inside of the sub-panel
under the machine screws holding the
chokes, etc., as required. Capacitors,
resistors, and the crystal diodes were
soldered to these terminals between
the sub- and front panel. Miniature
transistor circuitry capacitors were
used. All wiring on the sub-panel must
be completed first and then the inter-
connecting leads between it and the
front panel soldered in place just be-
fore the sub-panel is installed. The
constructor need not follow this type
of layout, however, since parts place-
ment is non-critical.

Both panels are aluminum sheets
and the front panel was etched and
provided with identifying decals under
the controls and connectors. The box
was fitted with a plastic handle and
four rubber feet. Most of the items
used in the unit shown in the photos
were found in the junk box. The parts
list gives commercial components that
will provide equivalent results.

Incidentally, after cutting transistor
leads to a short length, it is difficult to
plug them into the socket. The author
found that if after the leads are cut,
they are filed lightly with a fine file to
taper the lead ends, they can be in-
serted into the sockets quite easily.

As mentioned previously, the follow-
ing design data is given for the ben-fit
of the reader interested in constructing
filter networks with characteristics
other than those of the author’s
“model.”

The filter consists of a constant-k
“T”’ section and an m-derived “T” sec-
tion. The equations for the constant-k
section are: L, = R/7f, and C. =
1/7f.R. The circuit diagram is
shown in Fig. 3A. Equations for the
m-derived sections are: L, = mLy, L. =
(1—m*/4m) Ly, and C; = mCy. Refer to
the diagram of Fig. 3B. In the fore-
going equations, L is in henrys, C is in
farads, R equals the characteristic im-
pedance, 7 is 3.14, f. is the cut-off fre-
quency, m is 0.6. The m value of 0.6 is
commonly used in practical filter de-
sign. TIts value is found by m =
V' 1— (f./f « )* where f « is a frequency
of high attenuation. The inductance
Ly, in the output leg of the constant-k
section and the input inductance L, of
the m-derived section are combined,
that is, the total value of these two in-
ductances is furnished by a single coil.
This is shown in Fig. 5 which is the
schematic diagram of the complete
filter as designed from the preceding
equations.

For extremely efficient filter opera-
tion and in critical applications, top
quality parts are required. The resist-
ance of the coils should be low and the
“Q” of the coils and capacitors high.
However, for this application and at
the low frequency involved, the author
found ordinary iron-core choke coils
and electrolytic capacitors to be satis-
factory. Commercially available choke
coils and capacitors having inductance
and capacitance values as close as pos-
sible to the values derived from the
equations were chosen. These are
given in Fig. 1 and in the parts list.
Note how close the values of the com-
mercially available items come to the
filter design values. A response curve
of the filter, using the specified parts, is
shown in Fig. 6. Measured values are
given in Table 1.

Two methods for checking the filter
response are presented in Fig. 4. When
a 600-ohm, high-output oscillator is
available, the filter can be checked as
shown in Fig. 4A. The oscillator output
voltage must also be constant over the
frequency range. If the oscillator out-
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Rear view showing sub-panel attached to main panel of the unit.

put is too low for this arrangement, the
test setup of Fig. 4B may be used. The
input voltage to the filter is held con-
stant by switching in an audio vacuum-
tube voltmeter for each test frequency.
If the amplifier output is known to be
completely flat over the frequency
range, the voltmeter switch is not re-
quired. If the amplifier has an output
impedance of 600-ohms it may be
worked directly into the filter without
the series resistors shown in Fig. 4B.

Voltage and Current Data

The following test data was taken
when using an audio control signal of
20 cycles. With the snsitivity signal of
wide open, that is, maximum sensitiv-
ity, the relay closed with an audio in-
put signal of 0.17 volt at the filter input
and opened when this signal voltage
was reduced to 0.15 volt. With the
sensitivity control at about midway
position, the relay closed at 1 volt of
audio signal to the filter input and
opened when the signal was reduced
to 0.7 volt.

V1 collector voltage measured —5.6
volts and collector current was 1.7 ma.
The V. collector voltage read —21 volts
with no audio signal and —15 volts with
the relay closed (1 ma. current flow).
V. collector current with no audio sig-
nal was 0.2 ma., with 1 volt audio sig-
nal (sensitivity control midway) it was
1 ma. With the sensitivity control at

104

maximum and an audio input signal of
0.5 volt, the V. collector current ran 2
ma.

Operating Data.

To use this device with a tape re-
corder, the 20-cycle control signal is re-
corded on the tape at any spot at which
it is desired to have the control device
operate. This signal may be recorded
separately or simultaneously with
other recorded material and it may be
recorded on the tape at as many points
as desired. The control signal may be
obtained from any oscillator and re-
corded on the tape through one of the
regular recorder input channels.

The control unit is then connected
to the output of the tape recorder.
When the tape is played back, relay
RL; will close at any time and for any
time duration that the 20-cycle control
signal is reproduced from the tape.
This may be a single short pulse to mo-
mentarily operate the relay or it may
be a prolonged signal to hold the relay
closed for a definite period of time.
When operating in this manner, switch
S: may be in the “off,” or open, posi-
tion, so that RL, will open or close in
consonance with RL:. Thus, any device
may be started or stopped momentarily
or for prolonged periods, depending on
duration of the 20-cycle control signal
recorded on the tape.

Another mode of operation is to

WwWwWWwW americanradiohistorv com

have relay RL. lock-in upon operation
of RL,. For this action, switch 8. must
be “on,” or closed. Now a 20-cycle
pulse applied to the input will actuate
both relays as before, but RL. will
latch in and remain closed even after
the control signal has been removed.
In this way, any controlled device may
be started or stopped and will remain
in this condition until relay RL. is
reset by opening switch 8..

If the mechanism of the recorder
driving the tape that supplies the con-
trol signal is powered through relay
RL., it too may be stopped automati-
cally. This is a convenience in editing
tapes. As an example, during the re-
cording process a 20-cycle pulse may be
superimposed on the other recorded
material at any point where it is de-
sired to make changes or to splice in
other tape material. Then when the
tape is played back for editing it will
stop at each spot containing the low-
frequency control signal and remain
stopped until switch 8. is reset.

Only several applications for the de-
vice have been suggested although it
can be employed in numerous ways, not
only by the audio experimenter and
hobbyist, but commercially as well.

30—

4.77hy. 7.63hy.

2.86hy.

|2.55 hy.

ouT

15.9

T ptd.

Fig. 5. Complete fiter designed from text.

—

Fig. 6. Response of the filter network.
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Table 1. Listing of relative outputs.

FREQUENCY RELATIVE OUTPUT
(cps) (db)
100 —42
90 —40
80 —38
70 —35
60 —32
50 —29
40 —24
30 -19
20 —11
10 4]
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REALISTIC-ALLY’ SPEAKING

Here’s Why
RADIO SHACK’S 1959
SOLO Speaker is Worth
Twice Our Price!

REALISTIC e
. “SOLO’ LAa
R ‘ | $15.95
e - 2 for Stereo $29.50

Ultra-compliant  suspension  cone
speaker consisting of a woofer with

'k_._ a coaxially mounted ‘‘whizzer''

If made m this country, Radio Shack’s exclusive “SOLO" 4
speaker system would cost more than twice its low price.
Here at last is a VERY SMALL SPACE HI-FI speaker with

real lows and clean highs. it's designed by the same Radio | Extra
Shack engineering staff that created the world famous g heavy
: ELECTROSTAT-3 tweeter. And its magnificent performance E/ Al""'::'
i . . o . m
¢ is matched in appearance by its handsome furniture- i g
: finished dark mahogany enclosure with biending grill. rj?
Size 14%” x 11” x 1014 ” deep; 8 ohms to match any hi-fi ampli- 5
fier, console or TV set; sealed back with terminal strip; cabinet Ei .
finished on four sides for horizontal, vertical or suspended use; i Acoustic
2 runners of matching mahogany included; response is 50- i N lining
- 14,000 cps: Quality-wise, space-wise and budget-wise %g throughout
"+ there's no other speaker {0 compare with our "SOLO"! 't for clean
- . b v e s e, sound

e : Tuned, vented, duct-type enclosure
. 8 . . . Helmholtz resonator . . espe-

cially designed to extend the range
of the SOLO with REAL lows

The World Famous
5,000-25,000 cps
TWEETER REALIST/IC

“STRIO”’
$44.50
2 for Stereo

REALISTIC $79.50

S“ELECTROSTAT-3" Radio Shack’s REALISTIC “TRIO"
is a magnificent 3-speaker system
$27'50 “°  that compares brilliantly with, $100 systems

.+, and includes features no other speaker system
has . . . such as the patented center-mounted acoustic cut-off filter
- in the 8” woofer. This provides clean lows without h-f interference.
The superbly engineered dual tweeters have 2 smooth wide range and
© are mounted at offset angles for dispersing the sound uniformly in ail
- directions. In addition to being solidly encased, they are so mounted
‘that they may be rotated 90° for maximum effectiveness in either up-
right or lowboy positions. Dual hi-pass filter; response 35-17,500 cps;
8 ohms; laminated dark mahogany furniture-finished on 4 sides; size
22%”x 13” x 11%” deep; complete with 2 separate, matching runners.

Radio Shack’s REALISTIC ELECTROSTAT-3 adds a

new acoustic brilliance to any speaker system

smooth, silky response from 5,000 cps to beyond

the range of human hearing. I!t's the tweeter g
that's been getting the rave notices . the
tweeter the whole world wants most, regardless A
of price. Mahogany, blond or walnut finish,

Size 117" wide x 5% " high x 41" deep.

REALISTIC ELECTROSTAT.-3 CROSSOVER NET-
WORK KITS include coils, condensers and L
pad, complete with simpte assembly instruc- pseie : N N ———
tions. Either 8 or 16 ohm kit ....each $4.95 Ao 3 J : RADIO SHACK CORPORATION, Dept. 4F
; I ; 730 Commonwealth Ave., Boston 17, Mass.

Ask for oor fd-pege LY Please send me the following:
HI-FIBUYING GUIDE - | quan. REALISTIC Sh.Wt. Order No. _ Sale
I SOLO Speaker 12 Ibs. 90LX250  $15.95
TRIO Speaker 25 lbs. 90LX210 44.50
ELECTROSTAT-3 7 lbs. 36CX017Y 27.50
8-0hm X-Over 2 |bs. 91L500 4.95

| 0 Radio Shack 1959 Hi-Fi Buying Guide

CORPORATION _ | O Check O Money Order O c.o.p.

(‘167 Washingtan St., Boston B, Mass. B Address
STORES 1 730 Commonwealth Ave., Boston 17, Mass. : g
[ 230-240 Crown St., New Haven 10, Gonn. - - | Gty Zone

State.

April, 1959 105
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ken ght k E

A PRODUCT OF ALLIED RADIO

never before such performance...such styling at so low a price...

tremendous value at only

only $4.45 down

SAVE UP TO 50%... COMPARABLE IN
EVERY WAY TO WIRED AMPLIFIERS
COSTING TWICE AS MUCH

Includes two built-in preamplifiers
for magnetic cartridges...

Single selector switch for Instant
choice of desired operation...

Separate bass and treble controls
with boost and attenuation...

Concentric volume conlrol adjusts
balance on each channe/—
plus overall volume...

DC on all preamp filaments
for hum-free operation...

Dual push-pull output circuitry for
smooth, clear high-fidelity output...

ordet from

-

TRESLE

knight-kit 20-watt stereo hi-fi amplifier

Newest complete stereo high-fidelity amplifier at an amazing low $44.50—the
most sensational value ever offered in a stereo amplifier kit. It’s a pleasure to
assemble. It’s a truly fine instrument—the worthy heart of the finest stereo hi-fi
music system. Ideal for use with newest stereo records or stereo radio broadcasts.
Delivers 10 watts per channel into each of two speaker systems for 20 watts of
stereo—or 20 watts into one or more speakers for monaural use. Includes two
fully integrated built-in preamps to accommodate magnetic cartridges. Single
switch selects phono, tuner or auxiliary stereo inputs, plus stereo reverse on each;
also switches monaural input to both amplifier channels. Has separate bass and
treble controls with both boost and attenuation for complete control of tonal
color. Special clutch-type concentric volume control permits individual channel
balance adjustment, plus overall volume control. RIAA equalized for stereo
discs. Has four pairs of stereo inputs: magnetic cartridge, ceramic cartridge,
tuner and auxiliary. With switched AC accessory outlet for added convenience.
Response is 20-20,000 cps, + 1.5 db. Hum and noise, better than 85 db below
full output. Distortion less than 1% %,. Simple point-to-point wiring for easy
assembly—even without previous electronic experience. Custom cabinet attrac-
tively finished in French gray; aluminum front panel with ebony trim; 4% x 1314
x9"". With case, tubes, all parts, wires, solder and instructions. Shpg. wt., 27 lbs.

Model Y-773. Knight-Kit 20-Watt Stereo Hi-Fi Amplifier Kit. Netonly. .$4450
Easy Terms: Only $4.45 Down

the world’s largest electronic supply house

WwwWwW americanradiohistorv com
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enjoy building the very best

é%‘m& .r_?éé@

only knight-kits have

for easiest building...no previous
electronic experience needed

Exclusive in all Knight-Kits, “convenience
engineering’” means special attention to every
detail: resistors are carded and numbered for
case of selection...all parts and hardware

are packaged in clear plastic bags for easy
identification...wire is precut, stripped

and color-coded to save time. Finally,
Knight-Kits are world-famous for

their step-by-step instructions
and wall-sized picture diagrams
—assembly is a marvel of
simplicity. Your final reward

is proud enjoyment of the
superior performance

designed into your

Knight-Kit.

WWW.americanradiohist(ﬁv.com

see over 50 other fine
knight-kits in the 1959
Allied Catalog...send for it

9800 ensnes
» .
. .
° °
-
»

Stereo Deluxe Preamp
60-Watt Stereo Amplifier
Stereo Control

30-Watt Amplifier
25-Watt Basic Amplifier
18-Watt Amplifier
12-Watt Amplifier
FM-AM Tuner

FM Tuner

Hi-Fi Preamp

Speaker Systems, etc.

HATTRERTG B
it Ll
"II"'IIII""IIP

A
IL, !

®l;

“*Span-Master'' 4-Band
Receiver
“*Space-Spanner'’ Receiver
**Ranger’’ Radio
Clock-Radio
Radio-Intercom
"Ocean Hopper' Radio
5-Transistor Portable
2-Transistor Pocket Radio
1-Transistor Radio
Electronic Lab Kits
Photoeiectronic System,
and many others

VTVM

VOM's

Tube Checkers
Oscilloscopes

RF Signal Generator
Signal Tracer
Audio Generator
Sweep Generator
Capacity Checker
R/C Tester
Transistor Checker
Flyback Checker
Battery Eliminator
Sub Boxes, etc.

Communications Receiver
50-Watt Transmitter
Self-Powered VFO

100 kc Crystal Calibrator
RF "Z'" Bridge

Code Practice QOscillator

snsssccen
.
'

'}
5! : :
E : cesncseines
452-page 1959
g " ALLIED CATALOG
’ Send for this value-packed
7 : catalog featuring the
g 5 complete KNIGHT-KIT line,
0 e as well as the world’s
4 largest stocks of everything
4
? in Electronics. Write today
4 for this leading, money-
% 2 saving Buying Guide.
%u W = AR G SRR G WY ENE e B SaS
! ALLIED RADIO CORP., pept. 155-D9
% 100 N. Western Ave., Chicago 80, Il
§ ] Ship me Model Y-773 20-Watt Stereo Hi-Fi Amplifier.
}
1 $____enclosed
E [J Send FREE ALLIED 1959 Catalog.
]
Name
g Address
[
4 city Zone State
L]
]
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Save time and effort ...
simplify your work

0080000000000 00000000000000000000000¢0¢

Instantly magnetizes
and demagnetizes

your small tools
2 1
Ideal for service technicians, repairmeg, .
engineers, and hobbyists. MAGNEFORMER
is indispensable to anyone who works
with small parts. With this specially
developed device, you can quickfy mag-
netize a screwdriver, hex wrench, or nut
runner, easily remove screws and nuts
without fear of dropping into inacces-
sible places. Use it, too, for demagnetiz-
ing tools or iron or steel parts. Easy to
operate (simple instructionsare supplied)
and fully guaranteed. You’ll wonder how
you ever got along without it.

MODEL F-100, LIST PRICE $7.50

Return full picture height
and width

300 WATT

You can easily correct picture distortion
caused by low or high line voltage.
PrrmMa-POWER TV Voltage Regulator
boosts 10 volts, lowers 10 volts, or feeds
line through, eliminates intermittent
sync and oscillator drift. Simply plug in;
turns on and off automatically with set.
Reduces tube failures, increases set sensi-
tivity, lets set operate at optimum
efficiency. MODEL D-101, LIST PRICE $6.95

Engineered for quality . .. and fully guaranteed

COMPANY

3108 N. ELSTON AVE., CHICAGO 18, ILL.
108

TV VOLTAGE REGULATOR :

.M. . Madey Named

1958

‘““‘Ham of the Year”

Eighteen-year-old ham from New Jersey cited for
services to personnel at isolated polar posts.

HE Edison Radio Amateur Award,

given annually by General Electric
Company to the ham whose public
service contributions have been ad-
judged outstanding, goes to Julius M.
J. Madey, an 18-year old of Clark, New
Jersey who is one of a family of four
licensed radio amateurs.

The 1958 trophy and $500 cash
award was presented to Madey for
handling thousands of messages for
personnel at isolated Antarctic, Arctic,
and South Pacific Posts. He spends an
average of 90 hours a week at his sta-
tion, K2KGJ, and is reported to have
transmitted more than 12,000 messages
during the past several years.

Two years ago he received a special
citation for this work in the Edison
Award program and last year he re-
ceived an Edison Award commendation
certificate and a public service award
from the Navy.

Judges for the Edison Award were
FCC Commissioner Rosel Hyde; E.
Roland Harriman, chairman of the
board, American National Red Cross;
and G. L. Dosland, president of the
ARRL.

Evidence of young Madey’s public
service submitted in connection with
the award was a copy of a personal
letter of appreciation from Rear Ad-
miral George Dufek, commander, U. S.
Naval Support Force, Antarctica.

During the 1958 Christmas season he
relayed, for the isolated personnel,
orders for nearly $2000 worth of
flowers to be sent to members of their

www americanradiohistorv com

families who are in the United States.

Madey will matriculate at Rutgers
University next year with a view to
entering a career of research in medi-
cal electronics. He won student sci-
ence fair honors several years ago for
inventing an ultrasonic drill which
created somewhat of a stir among
engineers.

Three special citations were also
awarded: Kenneth M. Blaney, 54, W6-
PIV, of Sacramento, California for
handling messages and contributing
data on satellite movements; Andrew
C. Clark, 35, W4IYT, of Miami Springs,
Florida for participating in the Florida
weather reporting network, civil de-
fense, Red Cross, and youth training
activities; and Loyd A. Peek, WTBA,
Seattle, Wash. for transmitting mes-
sages for overseas military personnel,
participating in civil defense communi-
cations, and serving in the civilian Air
Force and Army affiliate radio systems.

Presenting the award and commen-
dations at the Awards Banquet held in
Washington, D. C. was L. Berkley
Davis, general manager of the General
Electric electronic components division
and chairman of the award council. J.
S. Parker, G-E vice-president for em-
ployee and public relations, served as
master of ceremonies at the banquet.

Principal speaker at the event was
“Father Dan” Linehan, S. J., chairman
of the department of geophysics at
Boston College—a radio amateur who
spent some time in the Antarctic in
the IGY program.
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Your Business Personality
(Continued from page 73)

alyze a set, there is no way a set owner
can tell whether he is a good, bad, or
indifferent operator. It is an activity
that must be founded on faith. In se-
lecting a shop to call for TV service,
there is no way a customer can ap-
praise its trustworthiness, competence,
and honesty, except through conversa-
tion and appearance.

People are inclined to rate a busi-
ness on the basis of what they see. If
they see an attractive store front with
clean and interesting window displays,
they will consider it to be a successful
business. If, on the other hand, the
shop is located in a building with a
dingy-looking front and the windows
are filled with a jumble of cartons and
meaningless equipment, they will be
inclined to look on it as a fringe busi-
ness.

Average people prefer to deal with
successful businesses. This is especially
true when they have to buy an in-
tangible product like service. They
know that a dishonest, unscrupulous,
or incompetent technician can prove
very costly to them. They will buy the
appearance of success because it con-
notes stability, competence, and relia-
bility. The appearance of the dealer’s
store and shop is a vital element in the
personality of his business.

One figure prominent in the inde-

pendent service industry estimates
that, of the large number of organiza-
tions actively engaged in electronic
service, there are about thirty thou-
sand full-fledged businesses with an
average investment of ten-thousand
dollars or better each. This would mean
that facilities with a value of well over
three-hundred-million dollars are pro-
vided by the independent service in-
dustry to install, maintain, and service
electronic products. Practically all of
the businesses in this group are owned
and operated by competent technicians
who, dollar-for-dollar, are giving the
public exceptionally good value for the
money spent on TV service.

Unfortunately, the public does not
realize that such a vast network of
businesses, with the tremendous in-
vestment involved, has been built up to
handle the servicing of TV sets and
other electronic equipment. One of the
reasons for this public ignorance of the
independent service industry is the
lack of a standard “business per-
sonality” for independent service
shops. If as little as twenty-five per-
cent of the TV service shops now in
existence adopted a common front for-
mat and converted their businesses to
conform to this standard, the public-
relations impact would be phenomenal.
It would give the general public a con-
crete idea of the scope of this vast in-
dustry of small businesses that has
been created to give top-quality serv-
ice on TV and other electronic products
used in the home.

Spray Pack
“Can

u_isrj@f__fo’lé

toke less thaon the BEST...

No Product can maleh ks merlr . |,
Haone con equal irs quolity .« . .
FF's tk  anmswer fo noisy conktrals
and switches

QUIETRGLE is the originol product of ks kind

“QUIETROLE company

SPARTANBURG, South Corplina
W CANADA: ACTIVE RADID ond TV DISTRIBUTORS
+ 38 Spoding Ave., Toronto 18, Ontaria

¢ "'avf

Most - Oflen l\rcecied > &E!sl
|

1959 |

RADIO: - 1,
" DIAGRAMS 17

and Sercicing Jufor.calaa ,

includcd.

year.

| low.

& —— """ NEW MANUAL
Be prepared to repair

quickly all new 1959 radio Casicr; save time and make more moncey.

lslit\ie Iegs;hé(sj B]she \itilll})me )ilOI\ vour lowest-priced serviee data. Covers all years,
matics, mneeded alisnment 1rom 1926-38 to 1959 models, in 19 volumes. Used by
data, printed plates views, 174,000 shrewd servicemen. Most volumes only $2
parts lists, voltage values, u'uh, se¢ coupon. Average volume 190 large pages
and information on transis- ., :

tors, location of trimmers,
and dial stringing, for almost
every 1959 radio. Includes
auto radios, 5tele0 portables,
and all types and makes of

home sets. Giant in
$250

grams,

size, 8% x 11”; man-
ual style, sturdy
binding. Price, only

Now you ean benefit and save money with Supreme
amazing scoop of 1959. This onc giant volume has all
the service data you necd on all reeent radio sets. A
full year of models of all popular makes, home and
auto sots, portable radios, stereo, ('ombmatwm all
The full price for this mammoth 1959
| manual is only $2.50, nothing else to huy for a whole

Other popular Supreme radio service volumes
for previous years (mostly at $2) are deseribed be-
Scparate TV manuals arc listed at right.

SUPREME RADIO MANUALS FOR PREVIOUS YEARS
Use Supreme manuals to repair all radios faster,

8% x 11 inches. Quality printing,
style binding.
manuals to get all needed dia-
voltages,
facts, and service hints, at the
smallest cost.
or send no-risk trial coupon.—>>

Plear SUPREME 1959 Radio Manua

Here is

rasy to use, manual-
Be wise, use these

Amazing values.

alignment

REEE L T L L P e e e T T T T L e P PP PP E T )

NO-RISK TRIAL ORDER COUPON

SUPREME TELEVISION SERIES

Here is your- complete source of TV service
data at lowest prices. Supreme manuals at
only $3 each ai1e amazing bargains and defy
competition. Each annual manual covers a
whole year of models, using original factory
material. Include giant double-spread circuits
and blueprints, alignment procedure, wave-
forms, voltage charts, factory revisions, and
helpful service hints. Select volumes from list

below_and send
L no-risk coupon.

| 1959 TV Manual, $3
| 1958 TV Manual, $3
N 1957 Early TV,
1957 Late TV, $3
1956 TV Manual, $3
1955 Early TV, $3
1955 Late TV, $3
| 1954 TV Manual, $3
. | 1953 TV Manual, $3
4 | 1952 TV Manual, $3
1951 TV Manual, $3
1949 TV Manual, $3
T 1948 TV Manual, $3

o
.’ihm' wllihen Mot

| 9..19
g LTLIE\' I:J.UTLI

Sorvicing Imiinanstion, "
‘%

(3
™

See your jobber
1 1959 Radio Manual, $2.50
[J 1958 Radio Diagrams, $2.50

TELEVISION SERVICING COURSE

Let this new course help you in TV scrvicing. Amazing
bargain, complete only $3, full price for all lessons
Giant in size, mammoth in scope,
$200.00 correspondence coutsc.
eireuits, adjustments.
antenna problems,
ehootmg, bow to use test equipment, fault-find-

{8 faults,
4 alignment facts,

ing hints, picture analysis.

reme Publicatio

Sold by All Leading Parts Jobbers

April, 1959

Radio Manual, $2.50
Radio Diagrams, $2.50
O 1955 Radio Manual, only $2

O 1954
p B 3 These annual
topies just like a u O3 1938 gRADIO volumes
Lessons on  Dicture 0 1952 specially priced
short-cuts, UHF, hints. O 151 at onl P$ 50
trouble- @ 3 1850 h 2 =S
3 01 1949 each. . .
Special, only. . ... 0 1948 THIS GROUP
O 1947 ONLY
J 1946
O 1942 $
1841
0 1940
O 1939 EACH
0O 1926-1938 Manual, $2.50
1 Radio & TV Master INDEX, 25¢
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SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL.

1 Rush today TV manuals checked {x] below and
| Radio manuals at left. Satisfaction guaranteed.

O New 1959 Television Servicing Manual, only.. .$3.
[0 1958 Television Manual, $3. [] Eariy 1957 TV, $3.
[ Additional 1957 TV, $3. 0 1956 TV Manual, $3.
{1 Eariy 1955 Tv, $3. O Additional 1955 TV, $3.
O 1954 Tv, $3. []1953 TV, $3. []11952 TV, $3.
a
O
a

1951 Television Manual, $3. [0 1949 TV, $3.
1948 TV, $3. [11957-58 RCA TV Manual, $1.50
Aew Television Servicing Course, complete. . . . . $3.

{J I am enclosing &.......... Send postbaid.

O Send C.0.D. I am enclosing §...... deposit.

Name:

| Address:
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J. RICHARD JOHNSON

D ift

& AF.C.in FM

Epiror’'s NoTE: With experience, most
technicians get to do some servicing by
memory, without having to think out
what is happening. This is fine for fre-
quently encountered faults and circuits.
However, FM sets with drift problems
don’t show up on the bench every day, and
brainwork must take the place of auto-
matic techniques. This thoughtful re-
appraisal of what happens and why will
help greatly.

with FM receivers is that of oscilla-
tor drift, although compensating
capacitors and a.f.c. have gone a long
way toward minimizing the trouble.
While such measures make life more
pleasant for the receiver owner in
normal use, they can, when trouble de-
velops, complicate things for the tech-
nician. In the popular AM-FM types,
the interrelationship between circuits
used for both modes of operation
doesn’t help matters either. Before
tackling problems in FM stability, the
technician should know some pertinent
things about the receiver circuitry.
The detector in an FM receiver de-
modulates the if. signal. The center
frequency of the if. signal must stay
close to the center of the amplitude-

UNE OF THE ETERNAL problems

frequency characteristic of the detec-
tor. One of the reasons is illustrated in
Fig. 1. In each of the three diagrams,
the frequency-modulated i.f. signal is
shown on the lower, vertical axis in
such a way that it can be projected to
the detector characteristic shown
above it. The a.f. signal that results
from demodulation is shown along the
horizontal axis to the right of the de-
tector characteristic. With this ar-
rangement, the input-signal values can
be projected geometrically through the
detector characteristic to the a.f. out-
put signal waveform. In each of these
diagrams, the input signal is assumed
to be modulated by a sine wave.

Fig. 1A illustrates the condition of
perfect tuning. The center frequency
of the i.f. signal corresponds exactly to
the center frequency of the detector
characteristic. Within the limitations
of a small, inevitable amount of cur-
vature in the actual characteristic,
the modulating sine wave is faithfully
reproduced.

Fig. 1B illustrates what happens
with a small amount of detuning. Be-
cause the positive excursions of the in-
put signal now reach into the substan-
tially-curved portion of the detector

A clear picture of what goes on inside
the set can speed up troubleshooting
when oscillator stability is involved.

characteristic, one half of the a.f. sig-
nal is flattened, and the signal is thus
noticeably distorted.

Fig. 1C illustrates what happens with
a large amount of detuning. Positive
excursions of the input signal extend
beyond the edge of the detector char-
acteristic. The result is extreme distor-
tion, as shown.

The lower the amplitude of the mod-
ulation signal, the less the FM signal
deviates from its center frequency, and
the less likely it is to swing past the
detector’s linear portion. Thus, one
characteristic of detuning distortion is
that it gets worse as modulation-signal
amplitude increases. In some cases,
only the high-level peaks of the pro-
gram material distort. Even when the
detuning is small and the signal is with-
in the so-called “linear” portion of the
detector characteristic, the fact that
slight non-linearities are not symmetri-
cal about the received signal center fre-~
quency adds to distortion.

It thus becomes clear that, for full-
quality FM reception, the tuning should
be kept as nearly perfect as possible.
The if. signal center frequency should
be within a few ke. of the detector’s
center frequency.

Fig. 1. In properly tuned FM set {A) linear detection results in undistorted audio output. Detuning (B, C) distorts audio.
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The if. center frequency is deter-
mined by the local oscillator. Ordi-
narily the i.f. is the difference between
the oscillator frequency and the (lowcr)
FM carrier being received. For oX-
ample, with the receiver tuned to 90
me., the oscillator should be at 100.7
mec. The difference, 10.7 mc., is the gen-
erally used i.f. for FM receivers. When
the local oscillator in the front ecnd
drifts as little as 20 or 30 kc., the cor-
responding shift of the i.f. hand can
result in annoying distortion and noise
interference. The problem of noise
arises sometimes even before distortion
is noticed, because detuning during
drift reduces the signal amplitude to
the limiter. In cases in which the sig-
nal is weak enough to be just on the
threshold of adequate limiting, drift
allows such noises as automobile igni-
tion pulses to be serious obstacles to
quiet listening.

Reasons for Instability

The local oscillators of FM rececivers
are much more susceptible to drift than
their AM receiver counterparts. The
main reason is that the values of induc-
tance and capacitance used in FM cir-
cuits for tuning are very much lower
than those in AM circuits. These react-
ances are so low in FM that they do not
greatly exceed those of tube and stray
circuit capacitances. The latter vary
considerably during temperature
changes and thus change the resonant
frequency of the oscillator tuned
circuit.

At the same time, the physical di-
mensions of the oscillator coil change
due to thermal expansion. Since a tem-
perature rise tends to increase the size
of most components, and thus also in-
crease the values of inductance and
capacitance, the frequency of the oscil-
lator tends to drift downward.

Of course the greatest drift occurs
when the receiver is warming up [rom
a “cold” start, as this is when the
greatest temperature change takes
place. Most FM rececivers do tend to
drift during the first 15 minutes or so
after being turned on from a cold start.
After that time, the oscillator should
“settle down” and be relatively stable.
However, if the oscillator is not care-
fully designed, or if there is a defect in
its circuit, drift may continue indefi-
nitely, causing distortion and excessive
noise due to mistuning. It will also be
subject to frequency change as a result
of line voltage fluctuations.

Temperature Compensation

Some FM receivers use negative-
coefficient capacitors to compensate for
drift during the warmup period and for
general stability. A negative-coeflicient
capacitor is one whose capacitance be-
comes less as its temperature increases,
thus reversing the usual trend. If con-
nected in a tuned circuit, such a capaci-
tor causes the resonant frequency to
become higher as temperature in-
creases.

As previously noted, ordinary oscilla-
tor circuits tend to drift downward in
resonant frequency during warmup, so

April, 1959
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Fig. 2. How a.f.c. locks oscillator.
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the negative-coefficient capacitor tends
to compensate for this drift. Such ca-
pacitors are manufactured in several
standard ratings. The receiver designer
attempts to choose the capacitance and
coefficient that will most nearly cancel
the normal uncompensated drift in the
circuit.

As an example of the ratings of nega-
tive-coefficient capacitors, one of the
most popular coefficients is 750 parts-
per-million per degree centigrade, des-
ignated as “N750.” This means that
this capacitor changes capacitance by
750 millionths of its value for each
change of one degree centigrade in its
temperature. The “N” stands for nega-
tive, indicating that the capacitance
changes in a direction opposite to
that of temperature change. In other
words, if the temperature rises the ca-
pacitance goes down, and if the tem-
perature falls the capacitance rises.

It is important that the technician be
familiar with such data because, if a
temperature-compensating capacitor is
to be replaced, the replacement must
be correct. Otherwise, bad oscillator
drift may result.

A. F. C. Circuits

Another device that helps combat
tendencies toward oscillator drift is the
automatic frequency control (a.f.c.)
circuit. This circuit probably came into
use mainly to aid in providing less criti-
cal tuning to the receiver owner. How-
ever, in so doing, it overcomes the ef-
fects of oscillator drift within limits.

The basic principle of a.f.c. is illus-
trated in the block diagram of Fig. 2.
The FM detector develops a d.c. control
voltage. This voltage is normally zero
when the front end is correctly tuned,
but becomes plus or minus when the
front end is off tune one way or the
other. The control voltage is applied to
the “a.f.c. tube,” which has the more
general name of ‘‘reactance tube.” The
reactance tube converts the variations
of d.c. control voltage into variations
of reactance across the oscillator tuned
circuit.

The reactance thus applied to the
oscillator becomes part of its tuned
circuit, and helps to determine the reso-
nant frequency. If, through tempera-
ture drift or line voltage variation, the
oscillator should shift frequency so the
receiver is out of tune, the detector
control voltage changes the reactance
exhibited by the reactance tube. This,
in turn, changes the resonant frequency
of the oscillator in such a way that this
frequency shifts back toward what it
should be for proper receiver tuning.

A basic reactance-tube is shown in
Fig. 3. This circuit simulates and ap-
plies capacitance to the oscillator at
terminals A and B. When an a.c. volt-

WwWwWWwW americanradiohistorv com

age is applied to a capacitor, the ensu-
ing current leads the voltage by 90 de-
grees; this is a basic characteristic of a
capacitor. The reactance-tube circuit
does the same thing: when an a.c. volt-
age (such as an oscillator signal) is
applied to terminals 4 and B, the re-
sulting current leads the voltage 90
degrees. The oscillator tuned circuit, to
which these terminals are connected,
cannot tell the difference between the
reactance-tube circuit and a capacitor.
It thus reacts in the same way as
though a real capacitance were present
across 4 and B.

Now let’'s look into how the react-
ance tube sets up this voltage-current
relationship:

1. The a.c. voltage from the oscillator
is applied to points 4 and B, and thus
also to C and R in series (Fig. 3).

2. The capacitance of C is deliberate-
ly made small enough so that its react-
ance in the circuit will be much higher
than the resistance of R. Thus the
series circuit composed of these two
elements, consisting of a large react-
ance and a negligible resistance, is al-
most entirely capacitive. Therefore the
alternating current that flows through
this combination leads the voltage ap-
plied to it (at terminals 4 and B) by
almost 90 degrees.

3. The voltage across a resistor is in
phase with the current passing through
it. Thus the leading alternating current
applied to the resistor develops an in-
phase voltage across this component.
Furthermore, this new, developed volt-
age must then lead by 90 degrees the
original a.c. voltage applied through
terminals 4 and B.

4. Since R happens to be the grid
resistor of the tube, we may now say
that the a.c. voltage applied to the grid
(voltage across R) leads the a.c. volt-
age at the plate (applied by the oscilla-
tor).

5. The plate current of a tube is di-
rectly controlled by and in phase with

(Continued on page 116)
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Fig. 3. Basic reactance-tube circuit.

Fig. 4. A typical a.f.c. and oscil-
lator circuit, using a twin triode.
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SUPERIOR’S NEW MODEL 77

VAGUUM TUBE VOLTMETER

WITH NEW 6’ FULL-VIEW METER

Compare It to any pecl(-fo-peal( V T. V. M, made by any other manufacturer at any price!

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

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

ity of damage or value changes of delicate
components,

¥ Model 77 meter is virtually burn-out proof. The
sensitive 400 microampers meter is isolated from
the measuring circuit by a balanced push-pul}
amplifier.

» Model 77 uses selected 1%, zero temperature
coefficient resistors as multipliers. This assures
unchanging accurate readings on all ranges.

¥ Mode! 77 uses new improved .SICO printed cir-
cuitry.

& Model. 77 employs a 12AU7 as D.C. amplifier and
two 9004's as peak-to-peak voltage rectifiers to
assure maximum stability.

# Model 77 uses a selenium-rectified power supply

SPECIFICATIONS
.resulting in less heat and thus reducing possibil-

¢ DC VOLTS — 0 to 3/15/75/150/300/750/1 500
volts at 11 megohms Input resis AC
VOLTS (RMS) to 3/15/75/150/300/750/

AS A DC VOLTMETER: The Model 77 is indis- 1,500 volts. » AC VOLTS (Peak’ to’ Peak) — 0 to

pensable in Hi-Fi Amplifier servicing and a must
for Black and White and color TV Receiver servic~ 8/40/200/400/800/2,000 volts. s ELECTRON!C
ing where circuit loading cannot be tolerated. OHMMETER — 0 to 1,000 ohms/10,000 ohms/

100,000 ohms/1 megohm/lo megohms/100
AS AN AC VOLTMETER: Measures RMS values if megohms/1,000 megohms. e DECIBEES  —10
sine wave, and peak-to-peak value If complex wave.

1B
db to - 18db - 10 db to -\~ 38 db, +30dbt0
Pedestal voltages that determine the ‘‘black” level -}- 58 db. All based on 0 db — .006 watts (6 mw)
In TV recelvers are easily read.

into & 500 ohm line (1.73v). - ZERO CENTER
AS AN ELECTRONIC OHMMETER: Because of its

METER — For discriminator alignment with full
scale range of 0 ta 1.5/7.5/317. 5/'75/150/3'75/750

wide range of measurement leaky capacitors show

up glaringly. Because of its sensitivity and low

volts at 11 megohms Input resistance.
loading, intermittents are easlly found, isolated )

49
20,000 "ALLMETER

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

Model 77—VACUUM TUBE VOLT-
METER . . . Total Price $42.50—Terms:
$12 50 after 10 day trial, then $6.00
monthly for 5 months if satisfactory. Other-

wise return, no explanation necessary!

4 P Y Model 77 comes complete with operating instructions, probe and ftest leads.
Use it on the bench—use it on calls. A streamlined carrying case, included at
no extra charge, accommodates the tester, instruction book, probe and leads.
Operates on 110-120 volt 60 cycle. Only

SUPERIOR’S NEW MODEL 80

v 6 INCH FULL-VIEW METER pro- from .00025 MFD to 30 MFD in

vides large easy-to-read calibra-
tions. No squinting or guessing
when you use Model 80.

1 MIRRORED SCALE permits fine

accurate measurements where frac-
tional readings are important.

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

HANDSOME SADDLE-STITCHED
CARRYING CASE included with
Model 80 Allmefer at no -extra
charge enables you to use this fine

instrument on outside calls as well

v CAPACITY RANGES permit you to
as on the bench in your shop.

accurately measure all condensers

SPECIFICATIONS: FEATURES:

7 D.C. VOLTAGE RANGES
(At o sensitivity of 20,000 Ohms per Volt)
0 to '|5/75/150/300/750/1500/7500 Volts.
6 A.C. VOLTAGE RANGES:
(At o sensitivity of 5,000 Ohms per Volt)
0 to 15/75/150,300/750/1500 Volts.
3 RESISTANCE RANGES:
0 to 2,000,200,000 Ohms. 0-20 Megohms.
2 CAPACITY RANGES:
00025 Mfd. to .3 Mfd., .05 Mfd. to 30 Mfd.
5 D.C._CURRENT RANGES
0-75 Microamperes, 0 to 7.5/75/750 Milli-
amperes, 0 to 15 Amperes.
3 DECIBEL RANGES:
—~6dbto 4 18db. -+ 1 4dbto+38db
+34db to + 58 d

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

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

s Selected, 1% zero temperature coefficient metal-
ized resistors are used as multipliers to assure un-
changing accurate readings on all ranges.

Model 80 Allmeter comes 50
complete with operating $

instructions, test leads

and portable carrying

case. Only ... — -

Try far. 10 days befare yau buy ! If completely sotisfied, send dewn poyment ofter triol ond
pay bolonce at indicated monthly rare — MO INTEREST OR FINANCE CHARGES ADDED.
IF nel campletely satisfled, raturn to us, no

h,, el

NOTE: The line cord is used only for capacity
measurements. Resistance ranges operate on

self-contained batteries.

SHIPPED ON APPROVAL

NO MONEY WITH ORDER —NO C.0.D,

; See page 115 for complete details
INC. 3849 TENTH AVE., NEW YORK 34, N. Y.

onotion necsssoary.

MOSS ELECTRONIC,
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For the first time ever: ONE TESTER PROVIDES ALL THE SERVICES LISTED BELOW!

SUPERIOR’S NEW
MODEL 76

IT'S A

5 CONDENSER BRIDGE

with a range of .00001 Microfarad to 1000 Microfarads
(Measures power factor and leakage too.)

IS A

SIGNAL TRACER

which will enable you to trace the signal from antenna
to speaker of all receivers and to finally pinpoint the

exact cause of trouble whether it be a part or circuit
defect.

CAPACITY BRIDGE SECTION

4 Ronges: .00001 Micrafarad to 1000 Micro-
farads. Will also locate shorts, and leakages
vp to 20 megohms. Measures the power fac-
tor of all condensers from .1 to 1000 Micro-
farods. (Power factor is the obility of a con-
denser to retain a chorge and thereby filter
efficiently.}

TV ANTENNA TESTER SECTION

Model 76 Bridge...Total Price $26.95—Terms:
$6 95 after 10 day trial, then $5.00 monthly
for 4 months if satisfactory. Otherwise return,
no explanation necessary!

A PURPOSE BR DGE

IT"s A

RESISTANCE BRIDGE

with 2 range of 100 ohms to 5 megohms

IS A

TV ANTENNA TESTER

The TV Antenna Tester section is used first to determine
if 2 *'break" exists in the TV antenna and if 3 break does
exist the specific point (in feet from set) where it Is.

SPECIFICATIONS:

SIGNAL TRACER SECTION

With the use of the R.F. and A.F. Probes in-
cluded with the Model 76, you can make
stage gain Mmeasurements, locate signal loss
in R.f. and Audio stoges, locolize favlty
stoges, locate distortian and hum, etc. Pro-
vision hos been made for use of phones and
meter if desired.

Model! 76 comes complete

RESISTANCE BRIDGE SECTION

2 Ranges: 100 ohms to 5 megohms.
Resistance con be measured without discon-
hecting capacitor connected across it. (Ex-
cept, of course, when the R C combination is
part of an R C bank.)

with all accessories includ-
ing R.F. and A.F. Probes;
Test Leads and operating
instructions. Nothing else
to buy. Only

loss of sync., snow and instability are only
o few of the faults which may be due to a
breok in the antenna, so why not check the
TV antenno first? 2 Ronges: 2° to 200" for 72
ohm coox and 2' to 250° for 300 ohm ribbon.

26..

SUPERIOR'S NEW MODEL TV-50A

v Audio Frequency Generator

GENOMETER

7 Signul Generators in One!

VR.F. Signal Generator for A.M. Y Bar Generator
Y R.F. Signal Generator for F. M.

v Cross Hotch Generator
v Color Dot Pattern Generator

Model TV-50A GENOMETER _ . . Total Price
$47.50—Terms: $11.50 after 10 day trial,
then $6.00 monthly for 6 months if satisfactory.
Otherwise return, no explanation necessary! .7, .
Specifications

VARIABLE AUDIO FREQUENCY GENERA-
TOR: In addition to o fixed 400 cycle sine.
wave audio, the Mode! TV.50A Genaometer

pravides a variable 300 cycle te 20,000
cycle peaked wove oudio signal.

R. F. SIGNAL GENERATCR: The Model
TV-50A Genometer provides complete
coverage for A.M. ond F.M. alignment.
Generates Rodio Frequencies from 100
Kilocycles to 60 Megacycles on fundamen-
tals and from 60 Megacycles to 180 Mega-
cycles on powerful harmonics.

DOT PATTERN GENERATOR (FOR COLOR
TV) Although you will be able to use most
of your regular standard equipment for
servmng Color TV, the one addition which
is a “must’” is o Dot Pattern Generatar.
The Dot Pattern projected on any calor TV
Receiver tube by the Model TV.50A will
enable you to odjust for proper color
convergence.

SHIPPED ON APPROVAL

NO MONEY W.I'TH ORDER — NO C.0.D.
E—

CROSS HATCH GENERATOR: The Model
TV-50A Genometer will project o cross-
hatch pattern on any TV picture tube. The
pottern will consist of non-shifting, hori.
zontal and vertical lines interlaced to
provide a stoble cross-hatch effect.

V Marker Generator

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

A.M. Radio - F.M. Radio - Amplifiers - Black and White TV

« Color TV

THE MODEL TV-50A
comes absolutely
complete with
shielded leads and
operating instruc-
tions.

$

BAR GENERATOR: The Model TV-50A pro-
jects an aoctual Bor Pattern on any TV
Receiver Screen. Pattern will consist of
: to 16 horizontal bars or 7 to 20 vertical
ars.

MARKER GENERATOR: The Model TV.50A
includes oll the most frequently needed
marker points. The following markers are
provided: 189 Kc., 262.5 Kc., 456 Kc., 600
Ke., 1000 Kc., 1400 Ke., 1600 Kc., 2000
Ke., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc.,
10.7 Mc., (3579 Kc. is the color burst
frequency)

NET

Try for 10 doys before you buy ! If completely sotisfied, send down poyment ofter trial and
pay balents ot indicated menthly rate’ — NQ INTEREST OR FINANCE CHARGES ADDED.
If nat completely satisfied, return to us,

na explanation mes

See page 115 for complete details

MOSS ELECTRONIC,
1959

INC.
April,

3849 TENTH AVYE., NEW YORK 34, N. Y.

113

www americanradiohistorv com


www.americanradiohistory.com

SUPERIOR’S NEW MODEL TW-11

Teroressona. UBE  ESTER

% Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in, Hearing Aid, Thyratron, Minia-
tures, 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 instanily identify which element is under test.
Tubes having tapped filaments 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 complete 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 amplifier will detect microphonic tubes or noise due to faulty
elements and loose internal connections.

EXTRAORDINARY FEATURE

SEPARATE SCALE FOR LOW-CURRENT TUBES. Previously, on emission-type tube
testers, it has been standard practice to use one scale for all tubes. As a result,

M?del TW-T1—TUBE TESTER . . . Total the calibration for low-current types has been restricted to a small portion of the

Price %47-50—1'3""5’ $11.50 after 10 scale. The extra scale used here greatly simplifies testing of low-current fypes

day trial, then $6.00 per mo.nth for 6 The Model TW-11 operates on 105-130

months if satisfactory. Otherwise return, Volt 60 Cycles A.C. Comes housed in o

no explanation necessary! beautiful hand-rubbed oak cabinet com- NE
plete with portable cover. T

NEW MODEL 83 ® oo

Tests .« Rejuvenates ALL PICTURE TUBES
ALL BLACK AND WHITE TUBES

From 50 degree to 110 degree types—from 8" to 30" types.
ALL COLOR TUBES

Test ALL picture tubes—in the carton—out of the carton—in the set!

J# Model 83 is not simply a rehashed black and white C.R.T. Tester with o color
adapter added. Model 83 employs a new improved circuit designed specifically to
test the older type black and white tubes, the newer type black and white tubes
and all color picture tubes.

P Model 83 provides separate filament operating voltages for the older 6.3 types
and the newer 8.4 types.

V* Model 83 employs a 4" air-damped meter with quality and calibrated scales.
P Model 83 properly tests the red, green and blue sections of color tubes individually—for
Model 83—C.R.T. TUBE TESTER . . . Total Price each section of a color tube contains its own filament, plate, grid and cathode.
$38.50—Terl:ns: $8.50 after ]o_dQY 'r‘riql, then P Model 83 will detect tubes which are apparently good but require rejuvenation. Such
$6.00 mont ly for 5 months .'f SQfISfOCfOI’)I’. tubes will provide a picture seemingly good but lacking in proper definition, contrast
Otherwise return, no explanation necessary! and focus. To test for such malfunction, you simply press the rej. switch of Model 83. If
the tube is weakening, the meter reading will indicate the conditian.
Model 83 comes h_?used in hundsome 50 P Rejuvenation of picture tubes is not simply @ matter of applying a high voltage to the
portable Saddle Stitched Texon case— filament. Such voltages improperly applied can strip the cathode of the oxide coating
complete with sockets for all black und essential for proper emission. The Model 83 applies a selective low voltage uniformly to
white tubes and all color tubes. Only ... assure increased life-with no danger of cathode damage.

SHI ppED : ON APPROVAL Try far 10 :In-|.. hl-fvnr-: yag hu} vif cmplar-:!f sotisfiad, sand dewn pnrm'-nr nfrzr rr-t=| and

Na MONEY w,TH ORDER NQ C.0. D. If not mmplm-h :uh"ﬁl-d return’ to w3, no l-.tprunnlmn neCessory.

e Sce following page for complete details
MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34, N. Y.
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SUPERIOR’S NEW MODEL 82A Multi-Socket Type

TESTER

TEST ANY TUBE N
10 SECONDS FLAT

@ Turn the filament selector switch to
position specified.

designated on our chart (over 600

@ Insert tube into a numbered socket as
types included).

@ Press down the quality button —

e THAT'S ALL!

Price $36.50 — Terms: $6.50 after 10

day trial, then $6.00 monthly for 5 Read emission quality direct on “BAD-
months if satisfactory. Otherwise return, GOOD” meter scale.
no explanation necessary.

e _ - SE Aiaationd

Production of this Model was delayed a full year pending

Tests over 600 tube types

careful study by Superior’s engineering staff of this new Tests 024 and other gas-filled tubes

method of testing tubes. Don’t let the low price mislead you! * Employs new 4" meter with sealed air-damping chamber resulting in
_—— accurate vibrationless readings
We claim Model 82A will outperform similar looking units  Use of 22 sockets permits testing all popular tube types and prevents

possible obsolescence

Dual Scale meter permits testing of low current tubes

7 and 9 pin straighteners mounted on panel

All sections of multi-element tubes tested simultaneously

Ultra-sensitive leakage test circuit will indicate leakage up to 5 megohms

which sell for much more — and as proof, we offer to ship it

on our examine before you buy policy.

To test any tube, you simply insert it into a numbered socket

as designated, turn the filament switch and press down the 50
lit itch — THAT’S ) lit ; . Model 82A comes housed in handsome,

quality switch GO UL G2 L LU portable Saddle-Stitched Texon case. NET

element leakage if any indicates automatically. Only

SHIPPED ON APPROVA
NO MONEY WITH ORDER — NO C 0.D.

I . t
] (W Y s B & A PP Total Price $42.50 i
i MOSS ELECTRONIC, INC. $12. 50 within 10 days. Balance $6.00 monthly for 5 months. 1
i Dept. D-589 3849 Tenth Ave., New York 34, N. Y. oM 50! i 30 davs B AspOCrponce, Total Price $42.50 I
12. e 13 1 ths.
] Please send me the units checked on approval. If completely satisfied . Wi AELL DL monthly for 8 men 1
] 1 will pay on the terms specified with no interest or finance charges O Model 76 .. .. ... ... ...l Total Price $26.95 \
added. Otherwise, | will return after a 10 day trial positively cancelling 36 95 Wl"ﬂn 10 days. Balance $5.00 monthly for 4 months.
1 all further obligation. 00 MOEl TV-50A .o erneenenemaneian e anssnssesannesnos Total Price $47.50 i
1 $11.50 within 10 days. Balance $6.00 monthiy for 8 months. i
[ O Model TW-L1 oottt tinsesiiatneanaasanoasans Total Price $47.50 1
Sll 50 within 10 days. Balance SC 09 monthly for 8 months.

i
| 0 MOAEIBY .ot e e e e Total Price $38.50 i
1 88 50 wlthin 10 days. Balance $6.00 monthly for 5 months. i

Model BBA ... i iaiieereanine, Total Price $36.5¢

: (¢ {178 CH50506 GoanaBnas00ea0500  Da00as o Ban0e Zome.......... State........o.oiiile N = $6.50 within 10 days. Balance $6.80 monthly fer 5 nontlu. oo ¥ |
| All prices net. F.0.B.. N. Y. C. 1

1
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@M yor

» tape recorder
 partable TV set

* P. A system
= hand tools

FROM YOUR CAR. Boat or Plane!

with

INVERTERS

FOR CHANGING YOUR STORAGE
BATTERY CURRENT TO

LECTRICITY
A.C. HOUSEHOLD E ur own

ANYwHERE veein Bouf or plune.

OPERATES
PORTABLE TV SET
% directly from your cart

=i,
\Cta

OPERATES

@ TAPE RECORDERS

® DICTATING
MACHINES

®PUBLIC ADDRESS
SYSTEMS

® ELECTRIC SHAVERS
directly from your cor!

MAKE YOUR CAR, BOAT OR PLANE
‘“A ROLLING OFFICE!”’

OPERATES

® RADIOS

® RECORD PLAYERS

® MIXMASTERS, ETC.
directly from your cor!

comportment ,
,

S

UNIVERSAL
INVERTERS

Especially designed to change 6 or 12 volt
D.C. to 110 volt A,C, 60 cycles.

for...
o EXECUTIVES ¢ POLICEMEN
¢ SALESMEN e REPORTERS

® OUTDOOR MEN ® FIREMEN
e PUBLIC OFFICIALS
MODELS 8U-RHG (6 volts} 125 to 150 watts. Shipping

weight 27 Ibs. Listprice.............. $89.95

DEALER NET PRICE....... $59.97
T2U-RHG (12 volts) 150 to 175 watts. Shipping weight
27 Ibse Listprice. . coevenneennnnnnnn $89.95

89.
DEALER NET PRICE....... $59.97

Write for literature on other Sizes and Models
of ATR INVERTERS, priced as low as $9.95 list.

SEE YOUR JOEEER OR WRITE FACTORY
NEW MODELS \/NEW DESIGNS /NEW LITERATURE
® “A” Baltery Eliminator; e DC-AC Inverlers  Auto Radio Vibrators

AMERICAN TrLevision & Rapio Co,
Zuality Products Siuce 1937
SAINT PAUL 1, MINNESOTA, U. S. A.
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Drift & A.F.C. in FM

(Continued from page 111)

the signal voltage applied at the grid.
Thus the alternating current at the
plate of the reactance tube that results
from the a.c. voltage at the grid also
leads the a.c. voltage at the plate by
90 degrees.

6. With current leading voltage, the
circuit has the properties of a capaci-
tor. Since the output of the reactance
tube (plate to ground) is connected
across the oscillator’s resonant circuit
through terminals 4 and B, the react-
ance tube simulates a capacitor added
to the oscillator tank to help in tuning
it.

It is worth mentioning that some re-
actance-tube circuits are designed to
act as inductors. However, the capaci-
tive type described here is the more
usual case. Also, while we have
established the nature of the circuit
as capacitive, we have said nothing
about the amount of capacitance that
is simulated.

In order to readjust oscillator fre-
quency as needed, we must be able to
vary the amount of simulated capaci-
tance used for retuning. At this point,
we may consider the role of the control
voltage also applied to the grid of the
reactance tube in Fig. 3. The more posi-
tive this d.c. voltage becomes, the
greater will be the plate current. Since
more current will flow through a larger
capacitor (less capacitive reactance)
than through a smaller one, a relatively
positive control voltage will increase
the simulated capacitance applied to
the oscillator tank. This will lower os-
cillator frequency.

Obviously, the circuit must be so
wired that, when local-oscillator fre-
quency drifts too high, the correspond-
ing d.c. imbalance in the detector’s out-
put must be applied in the positive di-
rection as a control voltage. Conversely,
if the oscillator goes lower in fre-
quency, control voltage from the de-
tector becomes more negative. This
reduces the reactance tube’s plate cur-
rent, decreasing the simulated output
capacitance (increasing reactance), and
oscillator frequency is tuned back up to
where it should be.

In many modern FM tuner circuits,
a triode is used as the reactance tube.
This makes it convenient to use one
section of a dual triode for this purpose
while the other section is used for an-
other function, usually that of oscilla-
tor.

One typical modern circuit is shown
in Fig. 4. A dual triode (12AT7) is used
for the oscillator, mixer, and a.f.c. (re-
actance) tube. No external capacitor is
shown for the function of C (in Fig. 3).
It happens that the triode’s grid-to-
plate capacitance is large cnough to
assume this role. Notice that quite a
bit of positive voltage is applied to the
cathode of the reactance tube through
a 27,000-ohm resistor. This biasing
prevents loading of the oscillator cir-
cuit from becoming excessive. —30-
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RADIO
Handboar

AC & DC Circuits
VT Principles
Transistors & Semi-

Radiation,
Propagation &
Transmission

Conductors Lines
VT Ampls. Antennas
High Fidelity

RF VT Ampl,
Oscilloscag

ow Power
Transmitters

Eeneration & Exciters
RF Feedback HF Power Ampls.
Amplitude Speech & AM
Modulation Equipment

FM & Radio Teletype
Transmission
Sideband
Transmission
Transmitter Design
TV & BC
Interference
Transmitter Keying

$750

Transmitter
Construction
Power Supplies
Workshop Practice
Electronic Test
Equipment
Radio Mathematics
& Calculations

BUY FROM YOUR
FAVORITE DISTRIBUTOR

TEST EQUIPMENT

Frequency meter, BC 221, or LM, with Orig. Cal. book. .
Frequency meter TS- 173/UR W|th Oruz Cal book
LM Freq. meter power supplies for 110 V. A.C..
V.T.V.M. Hickok 202B—S44A. .
RCA Rider Chanalyst, makes many tests.’

Navy 131 Sig. Generator 100 KC to 90 M.C. & Mod. Cont..
Eico Sig. Generator 150 K.C. 10 102 M.C.....

Signal Tracer, Eico model 145 19.00
F.M. Signal Generator, Federal 104A, 25 to 50 M.C. & 148

to 174 M.C. 6V DC and 115V A.C. power—new.......... 65.00

SCOPES

Dumont 168, 5-inch....549.00 | Eico 425, 5-inch.. ... . $39.00 |
RCA 160B 5-inch . 49.00 | Navy RCA 3-inch .. ... 35.00
Dumont 208 5-inch... 69.00 | Dumont 224 3-inch ... 69.00
Dumont 304 H 5-inch..150.00 | Western Electric 80 A.  79.00

RECEIVERS

Super Pro. 779, with 110 V. A.C. SUDDI)’ ......

RBM 2-20 M.C. with 110 V. A.C. suppl 65.
RBM 200 KC—2 M.C. with 110 V. A.C. supply 50.
Gonset Supercelver and Super Siy ... 3
HQ.129. .......... $135.00 | HRO Senior ... . . .. 75.00
X 71, . 145, DDISZ70r36 AM-EM | 95.00
BC 342,110V AC.. 69.00 | H.Q. 120, Navy R.B.G . 95.00

XMITTERS
Johnson Viking .. ..$135.00 ] Gonset 6 Mtr. Comm..$139.00
Johnson Ranger.. . 185.00 | Eldico 2 Wtr. 115V Sup. 49.00
Gonset Comm. !112 Mir.219.00 | Gonset Commander 11
Eldico TR-75-TV. 29.00 1.7-54 M.C.60W.... 75.00
All the above Xmmers, Receivers and test equlpment in good
working order.

TRANSFORMERS & CHOKES

3750-0-3750-250 Ma .. .$19.00 10 Hy. 250 MA.. ... ... $2.50
500 V.—200 Ma...... 3.95 10 Hy. 300 Ma.. .. 95
15V, CT 30 Amp. 7.50 25 Hy. 100 Ma.. 00
5V.10 A 2.75 15 Hy. 109 Ma. . 00
2.5 V. 10 Amp WKY.. 2. 95 Dual 9 Hy. 100 Ma’

32V.2 6.50 anleHy 75 Ma..
ZGUOV ZSOOV '3000 V. 300 Ma. ... .. S aaRaE
3750 V. CT or 3100 V. CT, 550 Ma,
850 V. CT 140 Ma., 5 V., 3 Amp., 6 V., 5Amp
Fil. Tapped at 9, 10 11, 12, 13V 5 mp.
Sofa Constant Voltage 115 V.,

1 KVA $95.00; 500 W— 535 DB

MISCELLANEOUS

Teletype, page Printer, Mod. 26 $75.00: Model 15.
T.V. Camera CFN-59 AAE
T.V. Transmitter for above ... .
B.C. 375 with 5 T.U.%—new ...
AT.
G.F
B.C

SPwnap PN
Ll
o

.T.D. 2-16 Mc. phone & C.W.
.11, with 3 coil sets. . ...... -
. 610 with speech Amp... ... e

WE BUY -TRADE—SELL

WAN TED_—Commercial Receivers, Xmitters, Test Equip.
REPAIR SERVICE—We repair and cahbrate the above.
Enclose sufficient postage. (Excess returned.) 25% with COD orders.
FOB Hempstead.

ALGERADIO ELECTRONICS CO.

236 No. Franklin St. Ph. V. 9-0808 Hempstead, N. Y.
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New Picture Tube Has
Built-on Safety Glass

Squarer Sylvania CRT also
larger than current types.

V RECEIVER manufacturers are

now reviewing samples of a new 23-
inch picture tube by Sylvania Electric
Products Inc. The tube manufacturer
reports several features for this latest
CRT that may make it more desirable
than those now in use.

To the technician, the most note-
worthy feature of this 110-degree tube
may be the fact that the panel of
safety glass, normally installed as a
separate item on the cabinet directly
in front of the CRT, is an integral part
of the “bonded-shield” design, being af-
fixed to the faceplate. Since a sepa-
rate glass will not be necessary, elimi-
nation of the dead space normally
allowed between tube and safety glass
will enable manufacturers to make
their cabinets even shallower than has
become possible in recent years.

With this innovation, the problem
of removing the safety glass (or the
greater annoyance of taking the chas-
sis entirely out of the cabinet, as is
often necessary) to clean away the
films of dust electrostatically picked
up on the rear of the safety glass and
the CRT faceplate, is eliminated. In
fact the set owner can now handle the
job himself, if he wishes. Also bene-
fiting the set owner is the reduction in
glass surfaces present. This cuts
down undesirable reflections from side-
lights, resulting in clearer pictures
with increased light output.

With models available using the
new ‘“‘tripotential focus” electron gun,
which also cuts down CRT neck length,
cabinet depth can be hrought to a new
minimum. Picture area, on the other
hand, is increased. Although image
size remains the same as for conven-
tional models, the new tube has been
squared off somewhat more (see pho-
to), recovering about 20 square inches
of picture area normally lost in the
corners. This change also increases
the diagonal measurement of the tube.
For example, the equivalent of popular
21-inch tubes is now 23 inches. Also.
the relatively Qlatter faceplate permits
a wider viewing angle with less distor-
tion than on current tubes.

Set manufacturers are also getting
18-inch versions of the “bonded-shield”
tubes, equivalent to conventional 17-
inch rectangular ones.

New 23" (right) and. old 21” CRT.
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TRAINING (S
THE KIND THAT

Really Pays 0# |

. . . and it costs only a fraction
of what you might expect to pay!

W '{ums\eu

FIX ANY RADIO OR TV SET EVER
MADE...easier...better...faster

Backed by the how-to-do-it
methods so clearly explained in
this one big 822-page book, you'll
be prepared for fast. accurate
service on any radio or television
receiver ever made.

experienced servicemen it is the
ideal way to develop better meth-
ods and to find fast answers to
tough jobs.

Here are just a few of the sub-

Radio & Televisi TROUBLE jects covered: Components and

50T CAND - Their Troubles; Basic Trouble-

SHOOTING AND REPAIR DY  shooting Methods; “Static’ and fraini
Ghirardi & Johnson is far and “Dynamic’’ Testing: Practical Make your training

away the world's most modern,
easily understood guide. Step by
step, it takes you through each
service procedure . . . from locat-
ing troubles with less testing to lems:
repairing them promptly by fully- Receivers; a Complete Guide to
approved professional methods . . . Television Service; AM. FM, and
the kind that enable you to handle Ty Realignment Made Easy: Re-
tough jobs as slick as you now do  gistor, Capacitor, Inductor and
the easy ones. . Transformer Problems; Servicing

Best of all, the cost is only $7.50  Tyning, Selector and Switching
(or see money-saving combination  prechanisms; Loudspeakers: Serv-
oifer in coupon). icing Recorders and Record-play-

COMPLETE SERVICE TRAINING D€ Taquipment . . . and dozens

more! 417 illustrations. Read
For beginners, this giant book TROUBLESHOOTING AND RE-
is a complete training course. For

PAIR for 10 days AT OUR RISK!
LEARN BASIC CIRCUITS FULLY...and
watch service “headaches” disappear

library complete! Get
both big books for
only $13.00. (You

save $1.25}

Troubleshooting Tips and Ideas;
AC/DC, 3-way Portable and Bat-
tery Set Troubleshooting Prob-
Servicing Communications

It’s amazing how much easier and stand their peculiarities and likely
faster you can repair radios, television ‘‘troublespots’ . and shows how
sets and even industrial electronic to eliminate useless testing and
equipment when you know all about eir- guesswork in making repairs.

cuits and what makes each one “‘tick.”

You locate troubles in a jiffy because A COMPLETE GUIDE TO

you know what te look for and where to
look.

You make repairs lots faster.
and more profitably!

Actually. there are only a compara-
tively few BASIC circuits in modern
equipment. Radio & Television RE-
CEIVER CIRCUITRY AND OPERA-
TION by Ghirardi and Johnson gives
you a complete understanding of these
as well as their variations. It teaches
you to recognize them . . . to under-

better

RADIO-TY CIRCUITS

Throughout. this 669-page book
with its 417 clear illustrations gives
you the kind of above-average pro-
fesstonal training that fits vou for
the better, big pay jobs in either servie-
ing or general electronics.

Covers all circuits in modern TV and
radio receivers. amplifiers, phono-pick-
ups, record players, etc.

Price only $6.75 . . . or see money-
saving offer in coupon. Examine it 10
days at our risk!

FREE EXAMINATION... casy terms

;‘---------m---------I

Dept. RN-49, RINEHART & CO., INC. I
232 Madison Ave., New York 16, N. Y.

Send books indicated for FREE EXAMINATION. In
10 days. I will either remit price indicated plus postage
or return books postpaid and owe you nothing.

Radio & TV TROUBLE D Radio & TV CIRCUI- I
SHOOTING AND RE- TRY AND OPERATION
PAIR (Price $7.50) {Price $6.75) E
D COMBINATION OFFER ... Both books
only $13.00 (Regular price separately I
25 . . . you save $1.25) B
(Combmanon offer is payable at rate of $4 (plus
postage) after 10 days if you decide to keep hooks, E
]
1
I

These books explain
SERVICE PROCEDURES

and $3 a month thereafter until $13 has been paid.)

Name

50 you can really

Address ..........

understand them!

. City, Zone, State

Almost 1300 pages and over 800 pic- NpGity, ZonepStaten:

tures and diagrams in these two new [ £7.25 jor CIRCUITRY & OPEIATIO 400 fm Dotk hooks |
boaoks explain things so clearly it's next W twith orders but mones rejunded if you relwen Looks in 10 (Iaus

to impossible for you te go wrong. Vi mm o e mm o mm s A AE R NS RN SR ER W Ay

117

[N B R N N- B N N N |

WwWww americanradiohistorv com


www.americanradiohistory.com

CLAUDIO ARRAU
tapes his own
recordings on

That alone is not
the reason why
you should use

P,

Here’s why
Id use

recording tape.

It’s the best-engineered tape in the world
...gives you better highs...better lows...
better sound all around! Saves your tape
recorder, too —because the irish FERRO-
SHEEN process results in smoother tape
...tape that can’t sand down your mag-
neticheadsorshed oxide powderinto your
machine. Price? Same as ordinary tape!

Available wherever quality tape is sold.
ORRadio Industries, Inc., Opelika, Alabama

Ezxport: Morhan Exporting Corp., New York,N. Y.
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario
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HERE are

many facts about stereo disc

production which are not generally known
to the public and from the writings of some
critics, it would appear that they are in the

same boat. While, admittedly, stereo discs
can still be broadly categorized as ‘“‘experi-
mental,” time and experience has revealed en-
gineering data which has been widely applied
throughout the recording industry.

Like most critics, I read the reviews and
opinions of my worthy peers in the various
media devoted to hi-fi and records. Lately I
have seen a number of reviews in which a
recording company is taken to task for “cut-
ting into the middle of a movement at the
end of the first side and continuing it on the
flip side”; they ask why the material couldn’t
be encompassed on the first side; they com-
plain that this or that recording should not
require two discs, because they ‘“‘just know
the monophonic version only required one
disc”; they ask plaintively why bass response
and dynamics are restricted on a particular
recording.

Well, friends, the plain fact of the matter
is that too many people are still trying to
apply monophonic standards and practices to
stereo discs. It is perfectly true that many
monophonic discs are cut with as much as
28-30 minutes of music per 12 inch side and
with reasonably low distortion. There have
been a number of LP’s which managed to
squeeze 33 to 35 minutes of music on one
side. Desirable though this may be, it just
cannot be done with stereo discs. At least
not with the present design of stereo cutter-
heads. For one reason we have the fact that
the 90-degree included angle of the standard
45-435 stereo cut requires a somewhat wider
groove than its monophonic counterpart.
Then the complex motion and velocities of
the vertical/lateral stereo cut imposes severe
restrictions on bass response and dynamic
range when an attempt is made to crowd
this signal on a high lines-per-inch ratio, in
order to extend the playing time of the
record.

The hard cold reality of stereo disc cutting
is that with the present state of the art it is
not possible to obtain more than 25 minutes
of music per side, without greatly diminishing
the bass response, dynamic range, and over-
all volume levels. Believe me, even the ac-
complishment of 25 minutes is no mean feat
and this is usually possible only through ex-
tensive modification of the stereo cutter and
associated equipment.

It is easy to understand that music being
what it is, the length of various works and
movements or sections within those works
varies tremendously, and many times it is
not possible to “mold” or cut the music to fit
the arbitrary confines of 25 minutes-per-side
stereo discs. When an engineer is conironted
with the absolute necessity of going a bit be-
yond the 25-minute barrier, he must decide

Wwww americanradiohistorv com

By
BERT WHYTE

from a number of unhappy alternatives, what
to do . . . if he feels that he must preserve
his dynamic range and keep his over-all vol-
ume levels on a par with monophonic discs,
then he must drastically cut his bass response.
If he decides that he must maintain a good
bass response, then he must reduce the dy-
namic range and the over-all volume levels.

With some companies who have neither
the finances nor {facilities (or engineering
“know-how”) to permit modification of their
stereo cutting channels, these cutting prob-
lems exist even within the 25 minute limita-
tion. I am not exaggerating at all, when I
tell you that the extent of some of these al-
ternatives is staggering. If I had a nickel for
every stereo disc where the bass response was
cut at 60, 80, and even 100 cycles, I would
be driving a Ferrari! High frequencies often
suffer too. Some of this is also design limita-
tion, but since it is not easy to obtain a
smooth high end, there is much deliberate
cutting and you would be shocked to learn
how many stereo discs haven’t got a squeak
past 8000 cycles! If the decision is made to
try and maintain full bass response, then level
and dynamics are anywhere from 6 to 12 db
below the same signal on a monophonic disc.

1t looks like a pretty bleak picture, doesn't
it? But there are bright spots . . . other
companies are venturing into stereo cutter-
head design and experience with the present
equipment is revealing possibilities for modifi-
cations that can cope with these problems.
There are a few record companies who seem
to have successfully met the challenges of
stereo disc cutting and up to 23 minutes, and
sometimes just a shade beyond this, their
product has all the desirable sonic attributes
of the best monophonic discs. That the
tyranny of this time limitation must end is
obvious. I can tell you that I've had a peek
into several laboratories where much progress
towards this goal is being made and perhaps
by the first of next year some of this new
equipment can be utilized. In the meantime,
you will have to be very discriminating in
your choice of stereo discs and also a little
forgiving if the format of the recording
doesn’t follow the accepted norm.

Returning from a month and a half in
Europe, I find a nice fat pile of discs, with
many worthwhile items. So T'll try and
squeeze in as many as space permits.

MOUSSORGSKY MELODIES
Boris Christoff, bass. Angel Mono
3575D/LX. Price $19.98. Four discs,
Probably only the most dedicated of
Christoff and Moussorgsky fans will be will-
ing to lay out twenty dollars for this magnum

The opinions expressed in this column are those
of the reveiwer and do not necessarily reflect the
views or opinions of the editors or the publishers
of this magazine.
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album. For thosc in this category I can tell
you that you'll get your money’s worth. This
is presumably a complete compendium of all
the songs Moussorgsky wrote, and while there
are some that do not do justice to his talent,
for the most part they are a continuing source
of amazement for the scope and inventiveness
of his writing.

Most of the songs are accompanied by
piano and a few by the Orchestre National
de la Radiodiffusion Francaise under George
Tzipine. Christoff is Christoff, a magnificent
instrument whose superb vocalizing makes
obvious his devotion to this music. The sound
is generally very smooth and well balanced
between piano/orchestra and voice. For as-
piring bassi, a study of this would appear to
be a must!

CHAUSSON

SYMPHONY IN B FLAT
Detroit Symphony Orchestra conducted
by Paul Paray. Mercury Stereo SR-
90017. Price $4.98.

This disc has appeared previously on a
Mercury stereo tape, so here is yet another
opportunity to compare. It is evident by
now that Mercury is reaching a high level of
consistency in its stereo discs and they go a
step further by coming as close to their taped
versions as any company I have yet encoun-
tered.

This has superb fullness and a fine sense of
depth. The percussion is as vigorous as it was
on the tape, the brass in addition to being
clean and bright, has considerable weight.
The directionality and instrumental separa-
tion was excellent, and the instruments which
are supposed to be in the center of the orches-
tra, were indeed there, via the fine “ghost
channel” fill. The performance has long been
considered definitive. With superb stereo at
$4.98, need I say more?

ROUSSEL
THE SPIDER’S FEAST
CONCERTO FOR PIANO AND OR-
CHESTRA
Claude Helffer, pianist with Cento Soli
Orchestra of Paris conducted by Ru-
dolph Albert and Serge Baudo. Omesga
Stereo OSL-15. Price $5.95.

Omega is to be commended for eschewing
“war horse” duplication and bringing us these
two interesting works of Roussel. Roussel’s
music is a rather strange bird, owing little
allegiance to classical romanticism nor, on the
other hand, to the devices of modernism, and
yet indefinably tinged with the color of both.
At any rate it is highly listenable and enjoy-
able. Helffer seems to me a quite facile talent
with good firm tone and a good sense of
rhythm and he acquits himself most excel-
lently. Both conductors handle their chores
with good solid competence if not brilliance.

The “Cento Soli Orchestra” (orchestra of
one hundred soloists) is evidently a “pick-
up” recording orchestra, but in spite of the
name (!) play quite well and with cohesion.

As far as I can tell, this was recorded on
two-channel stereo and, as such, the job is
well done. There is a good balance between
detail and reverb, which results in good depth
effects. Directionality was tastefully han-
dled and despite the two channels the “hole-
in-the-middle” was not objectionable.

Unhappily T must report that all this good
work is for naught . . . the problem being
background noise. It is quite high in hiss
content and there seems to be an inordinate
amount of that old bug-a-boo d.c. nodule
noise. And I don’t think I got a bum copy
because in the unmodulated grooves beginning
and ending the record, I could hear the noise
begin and end over the quieter background of
the vinyl surface. A shame, for the repertoire
is most welcome and, in general, the sound is
good. In all fairness, I would say that on
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FOR THE AUDIO PERFECTIONIST !

® Products which excel in design, in component quality, and in
sound

® Superior for monophonic use and fully compatible with stereo-
phonic requirements

DYNAKIT MARK 111

e % Ease of assembly due to uniquely
simple circuitry and printed circuit
construction with factory-mounted
parts.

% Highest stability suitable for all loud-
speaker systems including electro-
static.

% Dyna Biaset (patent pending) for
simplified adjustment and complete
freedom from effects of unbalanced
components.

% Dynaco Super-Fidelity output trans-
former. This is the finest available
transformer of its type for the most
critical audio uses.

W‘:’f—é—“ S Mark 111

Mark III also available with added 70 volt

output. Mark III-70 $84.95% net % 00 watts $79.95% net.
MARK II 50 Watts
$69.75% net

DYNAKIT PREAMPLIFIER

% Finest quality available of cir-
cuitry and components.

% Lowest distortion and noise.

% Easiest assembly using pre-assem-
bled printed circuit.

% Handsome styling—selected for
display at Brussels World’s Fair.

% Only $34.95% net.

Power supply available for 2 pre-amplifiers PS-1 Kit $8.95% net

DYNAKIT STEREO CONTROL

% Adds complete stereo control to two
preamps without noise or distortion.

% Unique blend control fills in “hole
in middle.”

% Level, balance, loudness, channel re-
verse, and dual tape monitor controls.

% Only $12.95% net.

Stereo control with two preamps

NEW DYNAKIT STEREO 70

Y% 2 independent power amplifiers — 35 watts
continuous, 80 watts peak on each channel.

% Unconditional stability usingnew DYNACO 3
A-470 Super Fidelity output transformers. g

% All the features of the renowned Dynakit
Mark III, including exclusive Dyna Biaset,
highest quality conservatively rated com-
ponents, superb listening uality and hand-
some appearance.

% Can be assembled in 4 hours, through use
of factory wired printed circuit assembly.

% Only $99.95% net including cover.

Available from leading Hi-Fi dealers everywhere. Descriptive
brochure available on request. #Slightly higher in West

DYNACO INC. 17 N. FORTY-FIRST STREET  PHILADELPHIA 4, Ph U5,

EXPORT DIV[SIOHN 5 WARREW STREET NEW YORK 7, N, Y.
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IT'S TRUE WHAT THEY SAY ABGUT STEREQ

Any stereo set-up—no matter what
the cost —1is only as good as the
quality of the components that go
into it. To put it another way, the
quality you want can only be sup-
plied by a company with the experi-
ence in sound engineering that the
manufacture of superior stereo
components requires.

Everyone agrees that the making of
high-fidelity sound equipment is an
extremely technical, highly special-
ized phase of the electronics indus-
try. And that years of experience
are required before a high degree of
manufacturing excellence can be
achieved. For over twenty-five
years, Bogen has been making spe-
cial sound systems of proven excel-
lence for schools, theatres, offices
and industrial plants —as well as
hi-fi components.

Here is the business end of a typ-
ical Bogen school sound system.

Wherever professional sound qual-
ity is needed—you’ll find Bogen, the
sound equipment made by profes-
sionals. Best of all, the same sound
quality that engineers and musi-
cians insist on is yours to supply—
and enjoy—with Bogen stereo high-
fidelity components.

ILLUSTRATED BOOKLET: 64-page explana-
tion of hi-fi and stereo, “Understanding

High Fidelity-Stereo Edition”. Enclose
25¢. BOGEN-PRESTO CO., Paramus, N.J.

A Division of the Siegler Corporation.

BOGEN

HiGH FIDELITY COMPONENTS
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many svstems this noise would not he noticed.
but on a good ssnsitive wide-range sterco
system it could not be tolerated.

SCHUBERT
SYMPHONY #9 IN C MAJOR (“THE
GREAT”)
Cento Soli Orchestra of Paris conducted
by Ataulfo Argenta. Omega Sterco
OSIL.-12. Price $5.95.

Much the same could be said about this
disc as the Omega reviewed above. The sound
for the most part is clean and the stereo
eficcts well handled. And on this disc the
noise level. while still higher than one would
like, it less than in the Roussel works.

I had always thought the late Argenta was
strictly an exclusive London Records artist,
but whatever, Omega pried him loose for this
recording. For once the usually versatile and
reliable Argenta is out of his conductorial
depth. The “C Major” Schubert requires a
preceptiveness and a maturity which were not
vet apparent in his conducting. So mark a
big “E for effort” for the performance which
is competent but hardly definitive.

In reference to my prefatory notes to this
column, this recording furnishes a prime ex-
ample of the problem I discussed. The first
two movements taken at Argenta’s fairly nor-
mal tempi occupy almost 27%% minutes, the
last two on the flip side a little over 22 min-
utes. Resisting the temptation to break the
2nd movement which is laudable from a mu-
sical standpoint, this decision cost Omega
heavily in the engineering aspects. Taking a
sort of middle-of-the-road approach, the re-
sult is that the over-all volume level is dimin-
ished. and the bass response has been cut in
order to accommodate so much time on one
side of the disc.

HAYDN

SYMPHONY #100 (“MILITARY”)

SYMPHONY #101 (“CLOCK”)
Vienna State Opera Orchestra conducted
by Mogens Woldike. Vangunard Stereo
SRV109SD. Pricc $1.98.

If vou are looking for a good bargain in a
sterco disc, vou can’t go wrong on this special
Vanguard demonstration disc. The perform-
ances by Havdn scholar Woldike are exem-
plary and the plaving of the orchestra (which
is the Vienna Philharmonic under a pseudo-
nym) magnificent. Add to this a stereo sound
which has fine divectivity and spaciousness
coupled with vanishingly low distortion and
vou have a sure winner.

The famous “Turkish March” in the “Mili-
tarv” abounds in sparkling transients, but
contrary to the ideas of some other conduct-
ors, Woldike does not overly emphasize the
cymbals and tympani, preferring to retain the
dvnamic markings as indicated in the score.

BEETHOVEN

SYMPHONY #3 (“EROICA™)
Minneapolis Symphony Orchesira con-
ducted by Antal Dorati. Mercury Stereo
SR90011. Price $5.95.

Columbia Symphony Orchestra conduct-
ed by Bruno Walter. Columbia Mono
M1.5320. Price $3.98.

Beethoven’s great masterpiece heard in
stereo and monophonic and in two quite di-
vergent readings. Let is be said at once, that
those who feel that the “classical” repertoire
gains little in the stereophonic process, should
hear the difference between these two discs.
Even though the Dorati disc is not faultless,
it is just “no contest” as the stereo gives vou
a slice of “almost reality” while the mono-
phonic is like an out-of-focus picture, blurred
and formless in comparison to the living
sound. Of course the same is undoubtedly
true in Columbia’s stereo version of Dr.
Walter’s performance which I have not yet
had the pleasure of hearing.

www americanradiohistorv com
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COXFORD BRANLDS: Suprese Trans

OXFORD

GOLD CROWN

STER 0-X

Records and plays Professional Stereo 2 or

4-track heads. All-aluminum construction.

IPS FLUTTER NOISE $695
SPEED & WOW RATIO

FREQUENCY
RESPONSE
—2db30-30000CPS 15  .06% 57 db  |ess Case
—2db20-20000 CPS 7%  .08%, 54 db
+3db20-11000CPS 3%  .18% 44.db

(Recording quality for 4-track slightly less)
Write for Catalog RN-59

Etandand awd Steree models

NTERNATIQNAL RADIO & ELECTROMICS CORP.
ELKHART, INDIARA

RADIO & TV NEWS


www.americanradiohistory.com

Dorati gives us a reading which while not
a =reat or compelling performance is none-
theless a good one that raises little contro-
versy. The stereo sound he gets is for the
most part good, but unusual for Mercury
was occasional distortion in some of the
fortissimos, and a tendency at times for the
strings to have a somewhat wiry tone. As
this is one of the loudest stereo discs I have
vet heard, I suspect that this led to a little
overcutting in spots, with the aforementioned

consequences. All-in-all, however, of the-

several stereo versions of the “Eroica” now
available, this is clearly the choice for the
best stereo and most exciting sound.

One critic has reported that this recording
has a “lot of resonance” and a “balcony” type
of pickup. With all due respect to this
gentleman, I can’t see how he arrived at this
conclusion, as to my ears this is a typical
Mercury recording, which is highly detailed
with brass, woodwind, and percussion all
clearly delineated. As for hall resonance,
there is judicious use of it to lend spacious-
ness and depth to the sound, hardly what
would be termed “excessive.”

Dr. Walter’s reading is what we have come
to expect of this Beethoven specialist . . .
direct, superbly balanced, warm and expres-
sive, a literal devotion to the score with a
minimum of interpretation or personalized
convictions. About the only thing I would
quibble over is a somewhat surprising de-
liberateness and a mite slower pacing in the
2nd half of the last movement, a tendency
not previously noted in his other perform-
ances of this work.

The engineers have given him a very big,
rather mellow sound, which is reasonably de-
tailed. Hall reverb is on the broad side and
it should be interesting to hear what effect
this has in the stereo version.

PROKOFIEY
CONCERTOS FOR VIOLIN AND OR-
CHESTRA #1 AND #2
Ruggiero Ricci, violinist with 1’Orchestre
de la Suisse Romande conducted by Er-
nest Ansermet. London Stereo CS6059.
Price $5.95.

This may be rough going for those whose
preferences in violin concertos lie with
friends Tchaikovsky and Mendelssohn, but
for those of an inquiring nature, I can recom-
mend these two as highly interesting and di-
verting. Ricci plays them with suave, disci-
plined authority, although at times his tone
becomes a shade too lean.

Ansermet’s contribution is most effective
and the whole adds up to a splendid effort.
Not the least attraction here is the superior
London stereo engineering which greatly
enhances the sound of the violin over a
monophonic recording.

ORIENTALE
Capitol Symphony Orchestra conducted
by Carmen Dragon. Capitol Mono
P8453. Price $3.98.

This is typical Carmen Dragon material
with an Oriental slant (no pun intended!)
and in his usual brisk and assured fashion, he
gives us colorfully orchestrated versions of
“Song Of India,”” Moussorgsky’s “Persian
Dance,” Tchaikovsky’s “Arabian Dance,”
Luigini’s “Ballet Egyptien,” and others of
similar persuasion. As is usual with Dragon’s
Capitol recordings, he has been given superb
sound of the fairly close-up, multi-mike
variety, with clever use of acoustics.

I must add, however, that in this recording
there did seem a little less brilliance than
usual. Not anything earthshaking here, but
undoubtedly it will sell as well as Dragon’s
previous recordings.

That’s all for this month—see you in May
with more recorded goodies!

April, 1959

YOU CAN'T HEAR

‘SPEC’ SHEET!

Sonotone’s stereo cartridge has
more than just good specs.. .1t
gives brilliant performance! More
phono makers specify Sonotone

for the top of their line—here’s why:

Only Sonotone gives true sound without distortion...high
frequency response without record cutting! Sonotone stereo
gives a performance so superior you can truly hear the differ-

ence. The secret? Sonotone’s four exclusive operating features:

1. Extremely high compliance.
2. Amazingly clean wide range frequency response.

3. Wide channel separation, due to Sonotone’s pan-
tagraph yoke.
4. Rumble filter to screen out vertical turntable noise.

SPECIFY...STOCK...SELL...

Sonotone

Electronic Applications Division, Dept. CN-49

ELMSFORD, NEW YORK
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When you install 2 Quam
speaker, listen to it carefully.
Your ears will tell you

why Quam Speakers

have earned the reputation
of “the Quality Line.”

No other replacement
speaker offers you all these
important quality

features: patented Adjust-a-
Cone® suspension, U-shaped
pot, heavier magnetic
structures, 4 threaded holes
in coil pot, transformer
brackets, universal
mounting brackets, factory
packaging, listing in
Howard Sams’ Photofacts.
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For happier customers,

ask o QUAM the qualy fine o all o speko e
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RUN A SELF-SERv]
Get This Modern Sturdy Tube Tester

FREE
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CE TUBE BUSINESS
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Radio Service:

Tubes for TV B erimenters.

men, Dealers,
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¥SgggargBRAND NEW Tubes,
o NOT USED
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1.YEAR 4
GUARANTEE TUBE CORP,
10 West d2nd 5+,
Mew York 36 M. Y.
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SOUND
ON TAPE

By BERT WHYTE

Y THE time you read this the San

Francisco and Los Angeles High Fi-
delity shows will be history. Publish-
ing being what it is, I will not be able
to report any tape developments com-
ing out of the show until the next (or
May) issue. However, my spies in
various spots have tried to give me a
little advance poop on what may be
new and nifty.

Unless something goes very wrong in
the next week (as I write this) it looks
like the 4-channel tape will finally get
off the ground. The activity may be
for the most part centered in reel-type
machines and tapes, rather than the
cartridge concept, but according to “a
usually well-informed source,” at least
one machine manufacturer is supposed
to have a reliably working model with
production facilities geared for fast
marketing if there is enough interest.

Among newcomers to the tape ma-
chine field will be the well-known
amplifier manufacturer, the Newcomb
Audio Products Company. The firm
will reportedly be displaying a new
unit, reel type, which can be had for
either stereo recording or stereo play-
back/monophonic recording. The price
bracket is supposed to be competitive
with the Ampex home machines. Any
cartridge plans don’t seem to be in the
offing for this company at this time.

One item that could be a boon for
quality minded recordists with slim
wallets, is a Japanese condenser-type
mike with reportedly Telefunken-like
specifications at a reported price of
“under 90 dollars!”

In the tape battle, it appears that
some of the companies who were pro-
ducing recorded stereo tapes and who
sold out when the stereo disc reared
its head, are contemplating re-entering
the market, since many have found a
brisk mail order business has been
springing up from the many people who
own stereo tape machines and who
have been unable to get tapes directly
from dealers.

Another new and not altogether un-
expected tape development is that at
least one company intends to offer 7%-
ips tape in the stereo 4-channel format.
The reasoning is that, at the old stand- .
ard speed, equalization is easier and a
wide frequency range easier to main-
tain despite the smaller total gap areas
in the 4-channel heads. With the ad-
vantage of the 7%-ips speed, the prob-
lem of the signal-to-noise ratio in the
smaller heads is not so formidable.
From an economic standpoint, the big
news 1is, of course, that twice the
amount of music can be contained on
one reel and this will reflect in much
cheaper tape prices.

In the area of straight 7%-ips, two-

RADIO & TV NEWS


www.americanradiohistory.com

channel sterco tapes. a newcomer to
the field, Everest Records, has an-
nounced a policy whereby the entire
contents of any of its pop or classical
disc recordings will be offered at a
single $10.95 price. This will afford
from 35 to 50 minutes of music per
reel, reflecting quite a reduction in
cost from what has heretofore been
charged for standard stereo tapes! So
there is life in the old tape girl still
and those would-be pallbearers may
have to strike their colors and face up
to this fact! I hope I'll be able to con-
firm all or at least a goodly portion of
these ‘“previews’ in the next column.

One sad note which for the time
being affects this column is that after a
long wait in which almost every re-
cording company decided to enter the
stereo tape field, Angel finally brought
forth its stereo tapes. By the time it
did, the tape business was in the disc
doldrums and after a small initial
distribution, the tapes were withdrawn
from the market. I had hoped to be
able to review some of these for you,
and there were many splendid items
among them . .. but I guess we'll just
have to wait for the tape market to re-
turn to robust health before this can be
accomplished. There have been an-
nouncements from some of the com-
panies about the release of new tapes,
but I have yet to receive any, so re-
gretfully, this month’s tape cupboard
is still pretty bare!

STRAVINSKY

THE RITE OF SPRING
New York Philharmonie Orchestra con-
ducted by Leonard Bernstein. Columbia
LMB 24. Price $12.95.

In these days of very lean tape
releases, this is a bright and shining
spot. The work, of course, is Stra-
vinsky’s masterpiece and literally
tailor-made for stereo and is produc-
tive of some of the most exciting hi-fi
heard in many a month. Bernstein has
made a specialty of this score and his
performance is absolutely supercharged

. a reading of tremendous vitality
and drive. He emphasizes the dynamic
elements in the score and brings it to
a pitch of savage fervor.

In this almost demonic reading, he
elicits some of the best playing from
the Philharmonic heard in a long time.
The stereo sound is recorded fairly
close, with detail of the intricate in-
strumentation nicely highlighted. The
directionality is excellent and the mid-
dle ghost channel well filled. The dy-
namics are properly wide as is fre-
quency response and about the only
thing I would take slight issue with is
that I think a shade too much reverb
was allowed. But this .is minor and de-
tracts little from the enjoyment of this
stereo spectacular. A comparison with
the stereo disc is weighted very heavily
in favor of the tape on all points.

I am indeed sorry to only whet your
appetite with the Stravinsky but there
were only two tapes for me to review
and the second review I prepared will
have to be held over until next month
due to a lack of space for this depart-
ment in this issue.

April, 1959

Buy four 7-inch reels of RCA Sound Tape...and get one

RCA Victor pre:recorded stereo tape for just $1.00 more!

Here’s your chance to stock up on
the world’s finest magnetic record-
ing tape...and receive a fabulous
bonus at the same time! RCA
Sound Tape is famous for superb
high-fidelity reproduction, long life
and dependability. With the pur-
chase of every four 7 reels of this
premium quality tape you will re-
ceivea coupon. This coupon is worth
$3.95 toward the cost of a popular
$4.95 value RCA Victor tape re-
cording in “Stereo Orthophonie”
High-Fidelity Sound.

BETTER HURRY! Offer is for a lim-
ited time only. Selections are listed

Electron Tube Division

WwWwWWwW americanradiohistorv com

on the coupon. Simply mail the
coupon with $1.00 to RCA Viector
Records. The Stereo Tape of your
choice will be forwarded to you by
return mail.

For the finest in magnetic record-
ing tape, RCA makes available a
wide selection of Sound Tape on
the popular 5” and 7” reels, on
splice-free Mylar* and acetate
bases. Also look for these popular
tape recording accessories: Tape
Storage Chest, Splicer, Leader and
Timing Tape. Available wherever
superior tape recording products
are sold.

*DuPont Reg. TM

RADIO CORPORATION OF AMERICA

Harrison, N. J.
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ERROLD makes
clear pictures pay

Antennas: Fact & Fiction
(Continued from page 43)

with NEW m Home Amplifier!

Jerrold's HSA-46 is a VHF Preamplifier that incorporates 2 two-stage
neutralized triode amplifiers designed specifically for low. naise figure
{(ability to work with small signals) and- flat response (to avoid picture
degradation, especially on color) over the entire TV and FM range.

Features 15 db gain; 300 ohm input and output; max. input signal
30,000 uv per ch. on 7 chs.; 24 hr. continuous operation; 110 V. AC,,
18 watt power consumption.

- EXTREMELY LOW NOISE FIGURE DELIVERS SUPERIOR
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RECEPTION TO ONE OR MANY TV AND/OR FM SETS!

OUTLETS

Delivers high signal Used with Jerrold's MF-2 Used with Jerrold's new Home
strength (6 times antenna  Coupler delivers 3 times  System outlets provides excellent
signal) to single receiver.  antenna signal to each of  reception at any number of

two receivers. plug-in outlets throughout a home.

. DEMONSTRATE IT—YOU’LL SELL IT!

Write today for special applications literature.

ELECTRONICS CORPORATION

]EPH” L]] Dept. PD 145, The Jerrold Building, Philadelphia 32, Pa.
L l & Jerrold Electronics (Canada} Ltd.

Export Representative, CBS International, New York 22, N.Y,
LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING
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since noise is so much more of ‘a prob-
lem in fringe areas.

FACT: Shielded twin-lead has excellent
capabilities for bringing signals
through areas of high ambient noise-—
but not where the signals are very
weak. The presence of the metallic
shield makes the loss of this type of
cable higher than the unshielded types.
This loss can rarely be tolerated in
fringe areas.

FICTION: Coaxial lead should never be
used for down-lead because it has very
high losses.

FACT: The nominal losses in twin-lead
run between 2 and 2.7 db/100’ at chan-
nel 13 (the worst v.h.f. case) and are
almost invariably higher in actual use.
The losses in RG-11/U coaxial cable are
3 db/100’' at channel 13, no matter how
used. The new foam dielectric cables
have less loss than the solid-dielectric
types and can actually show figures
equal to twin-lead. These latter cables
may be taped to masts, run through
conduit, or buried without affecting
their loss characteristics adversely.
They have been used- to cure some
knotty problems in color reception
caused by direct pickup on twin-lead
down-leads. However, one requirement
must be met: the antenna must be
matched to the cable and the cable to
the set by means of matching trans-
formers.

FICTION: You can always get better
signals to the set by going higher with
the antenna.

FACT: The greatest increase of signal
usually occurs in the first 40 feet
above ground or when you clear sur-
rounding obstacles. After this, the
increase is slow. On the other hand,
as you go up, you increase the length
of the down-lead. The increase of down-
lead losses quite frequently offsets the
increase in signal!

The net result is that you may get

more signal at the antenna, but not
at the set. The only way to get around
this difficulty is with a mast-mounted
preamplifier.
FICTION: When probing for signal in a
fringe area, move the antenna up and
down until you get the strongest signal,
then mount the antenna permanently
in the resultant position. This will al-
ways be the best place for the antenna.
FACT: This will be the best place for
the antenna at this time and for this
channel only. The fact is that this point
of “best signdl” can change with the
weather and the season.

The reason for the “hot-spot” is that
some refracted radiation is arriving at
the particular spot in-phase with some
reflected radiation. The reflected radi-
ation may be from an upper-atmos-
phere _boundary layer, which varies
with weather and sunlight, or from a
ground reflection, which varies accord-
ing to the condition of vegetation or
precipitation. You can't depend on
these hot spots.

RADIO & TV NEWS
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Get top performance
from your hi-fi system

- with this complete

STEREQ-MONOPHONIC
TEST RECORD

duced by the editors of
RADIO & TV NEWS

As a man who is seriously interested in hi-fi, you will certainly
want to be among the first to take advantage of this new and
important test record. It will enable you to know your system
inside-out. As a result, your listening enjoyment will be even

greater than ever before.

Here are some of the questions
this record will answer for you!

How good .is my stylus? Is it worn?
Will it damage my records?

& What about my stereo cartridge?
Does it have enough vertical compli-
ance so that it won't ruin my expen-
sive stereo records?

&/Is my turntable running at the right
speed? Is it free of rumble, wow, and
flutter?

\/What sort of standing waves do I get
in my listening room?

‘Are my speakers hooked up cor-
rectly? Are they phased properly,
and is the correct speaker connected
to the right stereo channel?

& How perfectly is my system
equalized?

V' What about separation? Is it
adequate?

You’'ll get on-the-spot answers to these
and many other questions when you
use this stereo-monophonic test record.
It’s the most complete test record of its
kind—contains the widest range of es-
sential check-points ever incorporated
into one test disc! And, best of all, you
need no expensive test equipment when
you use this record! Just listen and get
the thorough results you want — all
checks can be made by ear!

You can immediately see the extraor-
dinary 2-way value you get from this

April, 1959

spec1a1 test record. First, it guldes you
in evaluating the quality of reproduc-
tion your equipment now produces.
Second, it specifies the adjustments
necessary to get the best recorded
sound you have ever heard! Add up
the advantages! Check the special
low-price! This is the value of the
year for everyone who owns a hi-fi
monophonic or stereo system!

Special to
our readers
for only...

‘Special Features of SADID- & TV NEWS
= Steré-Monaphanic Test Record
# Fpur-tands for steres checks only—
plus three bands for checking steren:
-or monophonic. equiprent!
— Non-hreakable!

® Made of tap- quzlllt;.' vlrgm wny] for
long wear!

e Specially-reinfarced center resists

warpingl
® Dalivered in special polvetiiviens en-
velope—dust and dirt are ‘sealed ut!

50 Fully guaranteed!

Supply limited—Order your Test Record for just $1 now!

This stereo-monophonic test record
has been produced as a service for read-
ers of Radio & TV News. It will only
be sold to you by mail, at the special
reader-price of just $1. You can be sure
that it comes as close to perfection as is
humanly possible, because the editors

RADIO & TV NEWS * ﬁ.o._Box 211, New York 46, N. Y.

test records at $1 each. My check (or money order}
is enclosed. | understand that you will pay the postage and
_ that each record is fully guaranteed.

Please send me
for $__

accumulated know-how into this proj-
ect for a period of many, many months:
But the supply is limited, so it will have
to be first-come, first-served! Avoid dis-
appointment—place your order right
now. Fill in and mail the coupon, to-
gether with your check ($1 per record)

Name

Address

Please print

City.

Zone State

www americanradiohistorv com

SORRY—no charges or C.O.D. orders!
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‘NEW! ‘“‘Do-l1t-Yourself” LAFAYETTE Kits

LAFAYETTE’S
1959 CATALOG

260825

EDUCATIONAL

LAFAYETTE
ELALIDEC) Be s 5 "'zxpLoé-Am" 4-BAND

ELECTRONIC i - RECEIVER
KITS '

® Include the very
latest electronic
a’dvances. R PUSH-PULL AC-DC HLFI
Are constantly ELFCTRONIC RELAY. o : ' IR AT

being modernized

by Lafayette’s
own Engineering
Department, by
a leading con-
sulting engineer-

ing firm, and by 4 TRANSISTOR TELEPHONE

your own recom- PICKUP AMPLIFIER
: i 6 TRANSISTOR SUPERHET
mendations. : ¥ . : RECEIVER
® Are a product
M
of Lafayette’s 38 - 3 TRANS STOR SUPERHET
years of Electronic POCKET RADIO

Leadership.

3 TRANSISTOR HL-FI 15-IN-1 TRANSISTOR
- PREAMPLIFIER EXPERIMENTER'S KIT
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LAFAYETTE Kits Are FUN To Build!

LEARN ELECTRONICS BY B-UILDING LOW COS LAFAYETTE KIT
KITS FOR BEGINNERS » - AC-DC Broadcast Receiver
* 3-Way Broadcast Receiver  5- W__att Push-Pull AC-D( -In-1 Radto Lab Kit = 2-In-1 Kit « Germanium
Diode Radio ¢ 1-Transistor Pocket Radio » 2-Transistor Pocket Radio .
. HLFLKIT Stereo Master Audle Control Center & Preampl .
Stereo Adapter

:_Braln Kit » :10 Watt Push-Pull Hi-Fi Amplifier ¢
i . Photocell Electronic Relay ¢

* Radio with bun Batte
AC_l_j__e__cker __pltlteﬁgr

EASY-TO-BUILD
LAFAYETTE KITS

LAFAYETTE KITS SAVE YOU
REAL MONEY.

STERED MASTER AUDIO CONTROL
CENTER-PREAMP . ... KI-600 78.50

36-WATT STEREO BASIC POWER
AMPLIFIER . ., . KT-310 47.50

T0-WATT DELUXE

STEREO REMOTE CONTROL CENTER BASIC AMPLIFIER
STEREQ AM- m HIGH nnum ELECTRONIC STEREQ ADAPTER ... KI-400 69.50
TUNER.... KI-500 7 veoo KI-31527.50 LAFAYETTE KITS
ARE EASY TO
- BUILD.

DELUXE MASTER AUDIO CONTROL

ENTER-PREAMPLIFIER
4-WATT STERED c.... KT-300 30.50

PHONO AMPLIFIER
.. KI-126 18.95

ASK FOR THE FREE 260-PAGE GIANT NEW 1959 LAFAYETTE CATALOG

JAMAICA 33, N. Y. |NEW YORK 13,N.Y.| BRONX 58, N. Y. : :

LAFAYETTE RADIO, Dept. RD9
P.0. Box 511, Jamaica 31, N. Y.

SEND FOR THE WORLD‘S LEADING ELECTRONICS,
RADIO, 7.V., INDUSTRIAL, AND HI-FI GUIDE

NEWARK 2, N.J. | PLAINFIELD, N. ). | BOSTON 10, Mass. g e
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for
the

BEST
mn
SERVICE

AEROVOX
CERAMIC
GAPAClTURS

If you're particular about your service . . .
be particular about the capacitors you use.
Aerovox offers you a complete line of
rugged, dependable and versatile ceramic
capacitors in every case style for every
replacement application.

Choose from a wide selection of disk
types in bypass-coupling, general purpose,
hi-voltage and temperature compensating.
Three tubular types are available from gen-
eral purpose to temperature compensating
to hi-voltage units. For these special appli-
cations you have cartwheels, standoffs and
feedthrus in all sizes and values.

Your local Aerovox Distributor is your
one-stop source of supply. Call on him today
for any and all your capacitor needs. Ask
him for your personal copy of the latest
Aerovox Servicemen’s Catalog.

BUY 'EM BY THE KIT. . . two disk ceramic
kits (AK-200 and AK-201HS) of popular
replacement types in
special 3 x 5 metal
file drawers now
available at your
Aerovox Distributor.
Pay for only the capa-
citors and get the file
cabinet FREE.

R Kty

Electronics in Nigeria
(Continued from page 41)

highly thought of by Nigerian tech-
nicians.

The typical electronic workshop in
Nigeria looks just about the same as
one in the U. S. Most of the test equip-
ment is British; so it appears strange,
at first, to an American. Installation,
wiring, and troubleshooting (the Ni-
gerian would say “faultfinding”) is
much the same, too, but tubes are
called ‘“valves,” and the ‘“valve” type
numbers adhere to the British and Eu-
ropean systems rather than to the EIA
system used in this country. For ex-

ample, what we call the 12AX7 would -

be recognized as the ECC83. However,
Nigerian practice in these matters is
no stranger than European usage.
There are two particular problems
encountered with the use of electronic
equipment in Nigeria. The biggest one
is that untrained personnel unwittingly
damage equipment. It is not uncom-

"mon to find a knob shaft broken off

because it has been turned beyond the
stop. The other problem is humidity;
the climate is tropical, and the air sat-
urated most of the time. It has been
found essential to apply power at least
once a day to keep moisture out of
electrical cabinets. Air conditioning
helps, but the price of electricity is so
high that it is not in general use at
the present time.

Electronic parts and supplies are dif-
ficult to obtain. Some of the large radio
dealers stock parts, but the selection
is very limited. Most electronic sup-
plies must be specially ordered, which
takes about two months including
freight time. For this reason, most
firms lay in a good stock of those com-
ponents that are most likely to need
replacement on short notice. These in-
clude meters, tubes, relays, transform-
ers, and other items of this type. Stock-
keepers are kept busy!

Technicians in Nigeria fall into three
groups. There are those who have no
experience or training, but are em-
ployed to operate equipment and ex-
pected to learn the job on their own.
Then there are those who, after many
years on the job, have gained tech-
nical skill but know little theory. Fi-
nally there are the technical school
graduates who have completed a course
with one of the Nigerian companies
offering electronic training. This last
group, along with the trained engi-
neers, makes up Nigeria’s most im-
portant pool of technical electronic
manpower.

Nigerian technical pay is low by
U. S. standards, but the cost of living
is lower, too. A high school graduate
who is lucky enough to land an ap-
pointment as an engineering trainee
makes about 35 dollars a month. After
five years in the job, including success-
ful training and performance, he may
make as much as 100 dollars per
month. This is a good salary in Nigeria.

Job promotions are tied, for the most

www americanradiohistorvy com

SPECIAL! RCA Factory Sealed
GARAGE DOOR RADIO GONTROL SYSTEM

Crystal controlled freq. range 27.255 Mb. Choice

of 10 ‘'code’ frequencies. DPackage consists of
Trans., Rec., Cables, Antenna. Universal operation
6 or 12 V. TUnbelievable value—

worth $123 ... ..., ]

Additional Trans. for above system. Can also be
adapted for many other uses, Limited auantity.$13.50

Mobile Radio Equipt.—Recond.—Mfd. by Link
(Mobile literature available on request.)

MODEL 2210
152-162 MC
FM MOBILE TRANS,
& REC.—B VOLTS

Complete with
antenna, cables,
control  head,
mike & crystals
ground to your
p specific frequen-
AN ,, cy. Ready for
; o immediate instal~
ation. pe- $

= cially priced |39l50
‘MODEL 2210--12V. operation........... $162.50

-MODEL 2365 FM MOBILE TRANS. & REG.

SV ff".e.’.“.".'.z.‘? 20,0200 Nt $119.50

Trans. modi-
fied in a

........... $149.50

MODEL FMTR 30-50 MG
FM MOBILE TRANS. & REC.—6 VOLTS

Un})(t complete with Peak Modulation control head,
mike, antenna, cables & crystals ground

to your specific frequency. .. ........ $1 09 95
MODEL FMTR—12V. oberation........... $149.95

SPECIAL! Link 30-50MC Receiver SPECIAL!

152-174 MC Receiver
Above receivers crystal control complete with crys.
tals, control head., cable & sneaker. To your fres
quency. Commercial-lype. Recondilioned.
6V—%69.50 12V—-$78.50

BG-221 FREQUENGY METER

Like new. Range 125-20.000 KC with erystal
check points in all r
with erystal & tubes. .
MODULATED-TYPE . .. 5139 50
MODULATED-TYPE with AC Power Supply.$159.50

SPECIAL! 17 LBS. of Assorted RA

DIO PARTS. A give-away at.......... - $1.59

Include 25% deposit with order—balance COD. %0¢
handling conarge on all orders under $5.00. All
shipments FOB our warehouse, C.

PLATT ELECTRONICS CORP.

20 Murray St., N. Y. 7, N. Y., COrtlandt 7-2575

Wﬁﬂedrk
rowre CONVERTERS

POWER
Give You

10 A.C. HOUSE
CURRENT
ANYWHERE

Yeou Drive or Cruise

“Chief’’; 75-125 watts;

for 6 or 12 v, batteries.s64o
Other models from (5 to 200 watts,
with prices as low as $12.95.

NO INSTALLATION
Just plug inta cigar lighter
en dash of car, truck, or
beat—and away we go

® OPERATE PORTABLE TV,
®SMALL DO-IT-YOURSELF

® T00L5 WHEREVER MEEDED
One of the great conven-
renees of aur elecironic age

PORTARLE TY

DO-|T-YQURSELF
HOBBY TOOLS
Lluctronic Port: Decler or Jobber

COMPANY

ALL ELECTRIC
SHAVERS

ELECTRONIC EQUIPMENT SINCE 1537

RADIO & TV NEWS
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part, to educational qualifications. De-
grees are required for many super-
visory positions, which makes it diffi-
cult for a self-trained technician to get
a good job with chances for promo-
tion.

Vorking conditions are quite good
for the Nigerian technician. Most em-
ployers furnish canteens, bathroom fa-
cilities, and a reasonably comfortable
working space. One of the most im-
portant fixtures to be found in most
rooms is the ceiling fan, a wonderful
device for keeping cool during a hot
Nigerian day. Tools and parts are
sometimes in short supply, but some-
how the work always gets done, even if
a bit behind schedule.

The use of electronic equipment in
Nigeria continues to grow. Import fig-
ures show that there is constantly in-
creasing demand for consumer goods ol
all kinds. Television, a sure develop-
ment in the near future, will create a
whole new segment of the industry,
with new needs for technical help and
new problems.

This is the story of electronics in Ni-
geria-—a story, just beginning, that
promises to be a long one, that drama-
tizes the change from a way of life we
regard as primitive to one more like
our own, and that still carries the con-
trast hbetween the two as electronics
helps bring “light” to the Dark Con-
tinent.

| Sun | Mon | Tue | Wed | Thu | Fri | Sat |

W R R
CALENDAR 153
of EVENTS JE3
| i

APRIL 5-10
Fifth Nuclear Congress. Sponsored by
IRE, Instrument Society of America, and
EJC, Cleveland, Ohio. Program informa-
tion from L. W. Nierman, 14! W. Jack-
son Blvd., Chicago 4, Ill.

APRIL 16-18
Southwestern Regional Conference. Spon-
sored by Region & of the IRE. Dallas
Memorial Auditorium and Baker Hotel,
Dallas, Tex. Program information from
Frank Seay, Texas Instrument Co., 6000
Lemmon Ave., Dallas 9, Texas.

APRIL 20-21

New Techniques in Electronic Industrial In-
strumentation. Sponsored by PGIE, PGI,
and AIEE, Philadelphia, Pa. Information
on program available from Dr. E. Mit-
telmann, 549 W. Washington Blvd., Chi-
cago 6, Illlinois,

MAY 3-7

Symposium on Electrode Processes. Spon-
sored by AFOSR's Chemistry Div. and
The Electrochemical Society, Inc., Phila-

delphia, Pa. Additional information,
A. F. Office of Scientific Research, Wash-
ington 25, D. C.
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A new

for only

i

9%

Also available
factory-wired
and calibrated—
RCA-WYVY-77E
YOLTOHMYST—
only $349.95*

*User Price (optional)

FREE-—New Booklet,
**Servicing Is Easy With
An RCA VoltOhmyst™
offered with the pur-
chase of a WV-77E (K)
or WV-77E ($1 value}.

Verr OHmyst

e ® 0
/.m .
oy I
s Ks‘am‘
s

VOLTOHMYST

wWy-77E

sguet
st
4450

Hams! Hobbyists! Service Techniciansl—Here’s the
new RCA VoltOhmyst Kit you've been hearing about
...combining dependable electronic performance
and ease of assembly!

Look what you get—ochms-divider network protected
by fuse~ultra-slim probes and flexible leads for
getting into those tight spots—leads, probes, and
power cord can be stored in sleeve attached to
handle for increased portability—separate scales
for 114 volts rms and 4 volts peak-to-peak maintain
instrument accuracy on low ac measurements—all
lettering on front panel acid-etched to last the

life of the unit!

You can get the new RCA VTVM Kit at your local
RCA Test Equipment Distributor today—it's
available “‘off-the-shelf”’ ! For.literature, visit your
nearest RCA Distributor, or write RCA Commercial
Engineering, Section D-41-W Harrison, N. J.

Electron Tube Division

www americanradiohistorv com

SPECIFICATIONS

Measures:

DC Volts—0.02 volt to 1500 volts
in 7 overlapping ranges

AC Volts (RMS)-0.1 volt to 1500
volts in 7 overlapping ranges

AC Volts (peak-to-peak)--0.2 volt to
4000 volts in 7 overlapping ranges
Resistance—from 0.2 ohm to 1000
megohms in 7 overlapping ranges.
Zero-center indication for discrim-
inator alignment

Accuracy—=-3% of full scale on dc
ranges; =5% of full scale on ac
ranges

Frequency Response—flat within
+5%, from 40 cycles to 5 Mc on
the 1.5, 5, and 15-volt rms ranges
and the 4, 14 and 40-volt peak-to-
peak ranges

DC Input Resistance —standard 11
megohms (1 megohm resistor in

probe)

RADIO CORPORATION OF AMERICA

Harrison, N. J,
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an IN-CIRCUT CONDENSER TESTER
08!

THAT DOES THE %0!5 J

The CT-1 actually steps in 4
and takes over where all
other in-circuit condenser
testers fail. The ingenious
application of a dual bridge
principle gives the CcT-1 a
tremendous range of opera-
tion . . - and makes it an
absolute imust' for every

serviceman.

IN-CIRCUIT
CONDENSER
TESTER &%

Model CT-1 _housed in sturdy
finish steel cas€ $ 3450

hammertone
complete with test jeads ...only

whether SELENIUM,

GERMANIUM,

SILICON, etc.’
with the

IN-CIRCUIT
RECTIFIER
TESTER 5

With the
oL growin
bi”tards compactnesi tpre 45
factzrgnd low price, T\'/ mgl:a-
rs are rti e
o o resortin
;?ﬁtﬁrdy Lalnﬁhe"rlt'éﬁg str i”;g‘r\/e st:tg mducmggseﬂgrse-
ish steel case S o
com A ] germani Siton
leadg_l_ete Eles tesot | 529 50 \POWeI" rectifiZ?s]umovsrthsmcon
; feeenON : in-cirouit
L ol isrgiga'g:l{!:mt rectifieretgstee?
an ever.

THE SRT-1 ¢
AND UUT-OF-EIE:(;(SITA LL POWER RECTIFIERS IN-CIRCU
o QAT o Fagins = WITH 100% EFFECTIVENESS F 3
g 1~ Shorts 1= Opens 1= Arcing 1 Life Ex?lR:t
ectancy

. . -

in-circuit checks:

 Quality of over 809/, of all condensers even with circuit shunt
t’...(leakage, shorts, opens,intermittents)

resistance presen
00 mmid. to .5 mrd.

 Vaiue of all condensers from 2!
waxality)' of all electrolytic condensers {the abiilty to hold a
charge o)
socket and wiring {eakage capacity UTST
® Shecks all types ANDING FEATURES
ma. (selenium power rectifiers rated from
10 ma. to

w Transformer,
out-of-circuj » germaniu o
ircuit. m, silicon, etc.) both in-circuit
- uit or

® will
n
ot blow fuses even when co
nnec

out-of-circuit checks:
s Quality of 1009 of all condensers. . [(leakage, shorts, opens ® Larg
A e 3” hj
rugged. ighly accurate muilti-color t:‘d tto slteat Shorp
eter. .. sensitiv
e yet

and intermittents)
o Value of all condensers from 50 mmfd. to .5 mid.
s Quality of all electrolytic condensers (the abi

charge)
» High resistance leakage up to 300 megohms
»» New or unknown condensers . - - transformer,
nent and wiring leakage capacity

OUTSTANDING FEATURES

tube drift-free circuitry @ Muiti-color direct
in-circuit

@ Sepa
rate
meter scales for in-circuit and
nd out-

lity to hold 2 ®
Cannot da
Mage or over heat rectifier bei
ing t

of-circuit tests.
ested,

SIMP
i:.‘rizict"p SRT-1 test Iea:-sEa TO OPERATE
A without dis ACross rectifi
i‘;’;:f“ and get an ?:gt;ectl_ng_rectifier’efrr;n:de'f test right in the
r meter scales nt indication on the g;rcmt' Press test
sy-to-read thr
ee-

socket, compo -

o Uitra-sensitive 2 !
scale precision readings for hoth guality and value . - -
or out of circuit) e Simultaneous readings of circuit capacity
and cirguit resist:nce ° guilt-i{l lai-leakage indigtator sensitivte to ALL -
over 300 megohms © anno amage circul components
e Electronic eve balance indicator for even greater accuracy AR CENTURY INSTRUMENTS
o Isotated power line E GUARANTEED FOR ONE FULL YEAR
The ext 1
xtremely low prices are made possible becau
se

ou i i
you are buying direct from the manufacturer

TESTER woder 72

develop excessive leakage, POOr¥ gain, sh

opens. o
amplifiers, indus- The TT-2 is an inexpensive quality instrument
the designed for accurate and de_pendable tests of all
transistors and diodes — quickly and accurately.

Every day _more and more manufacturers are
using transistors in home portable and car radios
L hearing aids, intercoms,
trial devices, etc. Since transistors g0 ba
need for TRANSISTOR TESTER is great. They can

OUTSTANDING FEATURES
unction types for cur-

ower output, triode, tetrode and unij
d to reverse current

ecks all diodes for forwar
jlable @ Less than half a

ing car radio, p
rts, cut-off current e Gh

ks all transistors, includ

o Chec
rent gain, leakage, 0peENS, sho
e All tests can he made even if manufacturers’ rated gain is not ava
her transistors or diodes e Large 37 meter is extremely
quick easy teadings Model TT-2 —

ain
minute required for tests of eit
sensitive_ yet rugged . . . with muiti-color scales designed for
o Power is supplied by an easy to replace &-volt battery — current drain so small, servicé  house d in
life almost equal to shelf life. Battery cannot be drained idental shorting of sturdy ham-
test leads @ cannot burn-out its own meter or damage transistor or diode under test mertone finish
o LONg test leads and insulated test clips enabie tes 1 i oving transis- steel cas e
tor from circuit @ Test leads are identified by E.L.A. color code SO on to the complete with
correct terminal is assured e Comes complete with replaceable transistor set-up chart test leads .. -
that fits into @ special rear compartment. only

e TT-2 cannot become obsolete as the cirr s 50

check all Net

IMPORTANT FEATURE: Zﬂitry is engineered to enable you to
gs will be furnished at no cost.

tors as they are intro_duced. New listin

new type tra nsis

EASY TO BUY IF SATISFIED @

see order form on facing page W

RADIO & TV NEWS
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. Convince yourself at no risk that CENTURY instru-
F o R I o 5 D AY T R I A l ments are indispensabie in your every day work. Send

Iw for instruments of your choice without obligation .. .
try them for 10 days before you buy .. ..only then, when satisfied, pay in easy-to-buy monthly instaliments — without any

financing or carrying charges added.
T SELLING

| .TESTER IN THE FIELD
ST CHECK TUBE TESTER

The greatest testi
monial ever pal
., an instrument . . -
over 20,000 sold
in a little more
than a year—an
{ still selling as
. fastaswecan
roduce them.
See for yourself
at no risk why so
many service-
men choose the
. EAST-CHECK
above all other
'\ tube testers —
T regardless O
price.

For those lookin
g for a real
TECONOMY MULTIPLE SOCKET
UBE TESTER without sacrificing

ACCURACY, SPEED and VERSATILITY

INI-CHECK TUBE TESTER

Model MC-1

Here is a multiple
s_ocket tube tester de-
signed to meet limited
_budgets. Although low
ln_price it boasts a
um(gue circuitry that - Sl
enables you to check BB D
over 600 tube types — ! “ @ @ @ @ ®®
and has a range of op- | . ®'® W«., . égﬁ@'
eration that far exceeds " ae Qm
others in its price class. Sy \

S1ZE: W: 14%"7
in hand- 50 " . %"
Mode! FC-2 — housed i $69 Net 111a” D: A%

rubbed o0ak carryingt ;:as? 'c:r:n)-’ -\
plete with CRT adapter - T o ovr o | o |
. .CHECK TUBE TES Mot e o
!I%S(;(tz oo types ?:gn:gfefé\livf S arately — AND IN SECONDS! L5 T 350 snew s
u b

Net H: 81,7
PICTURETUBETESTADIPTER ~ RANIGE OF OPE;ROHJ!SS‘#&S,
INCLUDED WITH EAST-CHECK . crecks guality of over dynamic

D; 23"
employing the time proven

OUTSTANDING FEATURES

: s more .
eck all ission test. This cover IS ® Checks emission, j .
enavles you to cheec 8 Sithotsemiminln: inveetonay 1y Il So0 W SRLCSn iskelement shorts and teakoge of ver
pic ck 110 luding the newes bes. 0Z4s, 5 Ors, auto 12 plate volt, hi.fj s-string TV tubes, gas
the new short-ne c to 12 plate-volt tubes. ¢} tings enable a test + hi-fi and foreign tuh e
cathode tubes, auto eculators, specia e Empl st of any tube jn | es o 3 set-
degree type) o7 d tife magic eye fubes, gas gd even foreign Drareiioys dynamic cathode emissj gss than 10 seconds
emission, shorts ancd & urpose hi-fi tubes an rsonval type meter— most aeo oy 165t Principle ¢ 3157
...also to reju- p greater sensitivit accurate type avail i
expectancy icture tubes. tubes. o oter-element shorts and means longer “fg means more accuracy .., jts .e'wael;l%..._nts
venate weak p ge' ¥ Fhiclge sockets o Combinati 17 long lasting phosp 4 earing
ter ma eakage: t
No other tube tes tor gas content.

© hor bronze

_filament position ation gas and short jewel ingj tube
hack Compartmenst ® Handy tube chart cont Jndicator ¢ 9
at no cost

i the ,« Checks
rice can match
?ltalau[:ayt:]f the FAST-CHECK. » checks

IMPORTANT FEATURES T

multiple switching.. - only two 1 testers e NoO

> conventiona es
ks _of sw‘{ﬁﬂiscﬁé'rt listing over 700 tube typ

for life-expectancy.

i o time consuming
?xu";lred instead of ban o
annoying roll_chart che Lo
is located inside cover.

P IU s these BONUS FEATURES . . . found

in no other low price tube tester

= )
gaSCI;z::llt(:nftor;athode to heater shorts 1o Checks for
R o Cht_ecks_all sections of multiple pur-

] -+ » Will pickup tubes with one “Bag”

i ale_on !

et tet:)é‘t):d ?ge;ier:stlsac‘ci%enta_l burn-out o gpecial scale gt o ent
o ensa r ( ;
curs‘?ir:)tntsuobesse;aeg{:pgas and short jewel indicato "
X . e obsolete .. -
e he F: itively cannot becom

; e e tube types as
N'OTEEJ‘?: eﬁ\agsi:\eered to accommodate all futur
circut

th y com Out. W tub ||Stlll are iullllShed p “Odlca“y
e Ne e gS e
e

at no cost.
|
CONVENIENT TIME PAYMENT PLAN — riNANCING CHARGES
" = g |
i CENTURY ELECTRONICS CO., INC
E: 3 4 @ , 74 .
% CHECK INSTRUMENTS DESIRED 111 Roosevelt Avenue, Dept. 204, Mineola, New York i
Model €T-1 In-Circuit Condenser Tester ... ... $34.50 Please rush the instruments checked for a 10 day free trial. If satisfied ! t 1
] D $9.50 within 10 _day§. Balance $5 monthly for 5 months: | the down payment within 10 days and the monthly installmesntsl ali sh:\f/:fe I? L:;?; |
B D Model SRT-1 In-Circuit Rectifier Tester. ... 29.50 completely satisfied | will return the instruments within 10 days and there is no I
$4.50 within 10 days. Balance $5 monthly for 5 months. further obligation. It is understood there will be NO INTEREST or FINANCING
g [ Yodet T2 Transistor Toster o $2450 | charges added. i
$4.50 within 10 days. Balance $5 monthly for 4 months.
1 D Model FC-2 Fast.Check Tube Tester. . . ... $69.50 | NG i P P A . TG i
- $14.50 within 10 days. Balance $11 monthly for 5 months. Please print clearly
D Model MC-1 Mini-Check Tube Tester..... ......... 0$39.50 | AOress........c.ccovviiiiiiiiin 5 i B it s AR P g e g a
| $9.50 within 10 days. Balance $6 monthly for 5 months. |
h Prices Net F.0.B. Mineola, N. Y.
a1 7 ¢ J -3 3 JF- & | | | | J
April, 1959
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WALTE ASHE SAYS-

WE NEED YOUR USED*
EQUIPMENT RIGHT NOW!

Today’s king size Walter Ashe “‘Surprise’’ Allowances

prove you get the deal of a lifetime . .. if you trade now!
*Made since 1945

Tell us what you want...and what you

have to trade! The coupon brings our

top “‘Surprise’’ Allowance on the new-

est models of famous brand equipment!

AMATEUR GEAR

The newest from
Collins, Hammar-
lund, National and
all the other top
names. Best terms,
always!

Your used equipment is just like money in
the bank . . . only now it’s worth a lot more
in trade with Walter Ashe. Choose any item
you want from the brand new 1959 Ashe
catalog . . . your choice of Amateur Equip-
ment, Test Equipment or High Fidelity. But
whether you have a trade or not . . . you can
always count on worthwhile savings when
you “order from Ashe.” Make us your “One
Stop Supermarket” for everything in Radio,
Television and Electronics. Our stocks of
replacement or original parts, receivers,
transmitters, amplifiers and associate equip-
ment were never more complete. Of course,
our experienced staff is always ready to help
you and speed along your orders.

Ay \FREE! .23,

New l44-page catalog ready now

TEST EQUIPMENT

We've been serv-
icemen’s equip-
ment headquarters
for over 37 years.
See all the latest
Radio. TV Test
equipment first in
our new cCatalog.

HI-FI COMPONENTS

Trade your present
speakers, amplifiers
or tun€rs for new
monaural or stereo

. . . mail the coupon for your
FREE copy! You'll ind every-
thing you need at lowest money
saving prices. Here are the very
latest In receivers. transmit-

ters. tubes. books. test instru- equi ment. Ask for
ments. amplifiers and compo- our big "‘Surprise’
nents . . . {n stock for prompt Allowance

shipment. Send today for your
complete Radlo—TV—HI-Fi
Buyers Gulde Catalog!

WAlTER ASHE RDIO Co.
YOUR ONE-STOP SUPERMARKET
Dept. R-4-59 o St Lovis 1, Mo.

[ Rush New Catalo?
O Send latest lists of guaranteed Used Equipment

O Rush “"Surprise Trade-in” offer on my

In Our 37th Year

TRADE BIGGER-TRADE NOW

Low Cote
RADIO CO.
OME STOP SUPERMARKET

1125 Pine Street—35t. Louis 1, Mo,

(Show make and model of equinment desired)
Name -

Address e

I
|
|
1
|
|
For. I
|
|
I
J

New TV Designs for 1959
(Continued from page 56)

servicemen

everywhere

insist on the
GEMNUINE

0=
OISE’’

Beware Of
Cheap Substitutes! ‘:’::"' V. cadie

No-NoIsE NEW

RUBBER COAT
SPRAY

Insulates where € Oz. Soray Can
applied
© Protects indefi-

nitely

Provents arcing,

shorting, corvosion

osug

Nm.lnﬂlmmlbl.

N c.nulm no plas-

NO-NOISE
VOLUME CONTROL
an
CONTACT RESTORER
® Cleans & Protects
o Lubricates

NOT A CARBON TET
SOLUTION

Net Te Servicamen

" NO-NOISE

TUN ER-TONIC
With PERMA-FILM

e Eeu\-mlul—l little

.nul c-n

L clnns. Iuhvlnm
restores all tuners,
Ineludlnn water
typ
Aamm :

2 Oz. Bottle & Ox.Seray Can

sloo 5225

Net To Net Te
Servicomen

Jersey City 4, M, 1,

e Nm-ulle. nen-ln-

Sorvlum-n

ELECTRONIC CHEMICAL CORP.

Servicsmen

a13 Curr!rn unipaw Avenue
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control grid receives the video signal
from the grid of the video amplifier
but its grid bias is determined by the
“super range finder” or a.g.c. control.
One suppressor grid is driven by a por-
tion of the video-amplifier output in
such a fashion that this tube section
can amplify only during the horizontal
sync-pulse period. The other tube sec-
tion acts in a similar manner, except
that its plate is connected as a rectifier
and develops the a.g.c. signal.

Admiral’s remote-control system uses
resonant bars, which are struck when
a button is depressed. At the receiver
a separate remote-control receiver
chassis contains the necessary amplifi-
ers, filters, and relays. Admiral is also
unusual in offering a special chassis
and front assembly for built-in instal-
lations.

ATR

This company continues to manufac-
ture highly conservative sets. using
power transformers, no printed wiring.
and conventional circuitry. On one of
the models it even offers a push-pull
audio output, with connections for
phono or other input.

Emerson

Aside from following the main trend
in circuitry, as shown by the use of a
quadrature FM detector and a penta-
grid sync separator, Emerson has again
demonstrated concern for the service
technician. In these models only the
back need be removed to render all
tubes accessible. The lighter circuitry
is contained on a single printed-wiring
board, with the component number
etched right on the board next to each
part. This certainly helps the techni-
cian locate components and identify
portions of the circuit with ease.

The deflection circuits and the power
supply, with power transformer, are on
the main steel chassis. All interconnec-
tions between the main chassis and
such separated elements as the printed-
wiring subchassis, the deflection yoke,
and the speaker are by means of con-
nectors. Removal of the safety glass
and the mask for cleaning purposes is
achieved by taking out only five
screws, a regular feature in Emerson
designs.

General Electric

The new G-E receivers are available,
in some models, with a wired remote-
control system. Console models also
feature a large 9" x 21" oval speaker
and a 4” tweeter. This combination is
driven by a diode ratio detector, audio
driver, and single-ended 6AQ5 audio-
output tube.

An interesting tube used in this TV
receiver series is the 6BWS8, which
combines a pentode (used as a 4.5-mc.
amplifier-limiter) and a single-cathode,
dual-plate diode (used as a phase de-
tector in the horizontal a.f.c. circuit).

RADIO & TY NEWS
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TELEMARINE—FOR

1

ELECTRONIC SURPLUS

BC-611 WALKY-TALKY
COMFPLETE WITH CASE

Now, for the first time, Telemarine
olfers the HC-611 Hand-Held Walky-
Talky in complete form. Nothing e

tra Lo buy. except baileries which are

readily available from most radio dis-
wibutors. The BC-61il is a crystal-
controlled Alninnll(_l and  ri (_‘L(:lv(!l

covering the frequency range of 3.5 1o

6.0 me. Auy good radio technician
could easily modify this unit for opera-
tion up to 30.0 mec., or for operation
in the 2.0-3.0 mc. Mar m(- Band where
it can i N &el\.o 4% an emergency
transceiv (©n 2182 KC) on boals too
small for ru;:ular radiotelephone  in-
staltation. Excellent lor many other
cmergency applications, hec‘«usg of _its

S

cmnpaclneﬁs {mensur: A" H. x 3%
W. x “D.) and h"h(. \\'ex“llL Oniy
51/ 1\)5 . complete with batterics. Sup-
plicd Complete with coils {plug type,
installed:. crystals (one for *‘transmit,’’
one for ‘‘receive’’) for 1 frequency in
b 4.5 to 6.0 mc. range (no sclcchon of
{requency purnnuud on ‘‘Used™ qet<),
tubes, and :\" Battery Adaptor
permits use of 2 conventional
light cclls n pl'u,o ol special
. UB' nattery required is
103 volt Ion;., réctangular unil,
by Turpess Battery as ‘XX-69
BC-611 WALKY-TALKY, deseribed, Used-Very Good
Comlitinn (not tested). pre-set for 1 frequency within
3.5 to 6.0 mec. (no selection of flequency), $49 50
less batieries. Shpg. wt. 15 Ibs. EACH.
BC-611 WALKY-TALKY, COMPLETE, NEW, as described

special
mid.

above but NEW. TESTED, and preset to any one de-
sired frequency from 3.5 to 6.0 mec.
cH $74.50

BC-611 WALKY-TALKY CHASSIS, NEW! L' cellem new,
Spare Chassis for ahove. priced so Jow that in the cvent
of Irouble it would be cheaper to insert a new chassis.

Also excellent for the Amateur or Technician who p

fer make his own sie of Walky-Talky. Supplied

le: tunhes (1—1RG, 1— 1—-1T4, and 2—-384 tubes

l(‘(llll cd), and Iess Osc. and RF Ant. Coils. less
S

plug-in
with Schematie Wiring D

s, Supplied
Sh]! wi. 8 1bs

EACH, CHASSIS. as described.
PAIR OF COILS, for above, RF A L

SENSATIONAL BARGAIN!! TCS TRANSMIT-
TERS, RECEIVERS, AND ACGESSORIES

scen TCS Tr
This communications

You've mnever

ansmitters and Receivers
*work horse” of

( Guard never sold in surplus for less
ct (-\cq cust over $4000.00 per set),
It’s ideal tor mobi fixed station uses cise. (rou-
ble-tree. and consntent Ixcellent for Muarine- B(\I\d (2-3
mer applications if certain  front panel controls on
Transmitier are removed. after pre-sctting of frequen-

cies. 10 meet FCC requirements. It will even meet rCce
requirements regarding second harmonic radiation, since
the transmitter uses a Buffer slage, plus (variable) link
caupling between the final RF Tank and a pi-network
which couples te the antenna, all of which reduces har-

monie fiation to absolutc minimum. Other features
of TCS Pransmitters and Receivers are: #complete cov-
erage b to 12.0 me. all band-swilching. *4-channcls
arvstat-control,  plus one channel manual tuning {(in
transmitter precision VIPO).  Tuses 1625 instant heat-
ing filiment tuhes (equivalent to Type 807) m RF Amp
and  Mod. ansmitter to minimize drain,
#Rated watts CW and 20 watts phone output
when X plate voltage is 425 V., but this
power cur ilv doubled bv using 600 volts plite
supply.  ®Transmitter or Receiver designed to operale
from either 12, 24, 110 V. DC, or 110/220 V.

ms furnished.

power  supplics. Power  Supply
excellent

Di
#Reegiver is  super-sensitive superhet.
sensitivity & scleetivity characteristi includes
BFO circuit for CW reception. s priced below are
complete with tubes. good elean condition but untested.
TCS 5(to 9) TRANSMITTER. with all tubes, schematic
n aud power supply diagrams, as outlined ahove
Shpg, wt, 6O Ib
y R — - $39.95
TCS5-9(to 14) TRANSMITTER. same as above mn has
- modifications which make these models more
ralle. CH w.owa: . ca. «aeb $59.9
TCS-5(to  14) complete
sehematie  diagram,  as
50 s, EACH. . .. 0. .ev i s
WRITE FOR PRICES ON OTHER TCS ACCESSORIES

TCS ANTENNA LOADING COIL.
Used with above cquipment to
obtain maximum perform: mce
with short  whip  anlenna. IHa.

osition 1tupped switeh for
various lengths of antenna. In
metal housing 6” H. x 9127 .
x 6447 D. Shpg. wt. 6
EACH

EMOTE CONTROL FOR MOBILE
OR MARINE USE

Hn: is the popular Navy type
rCs3 Remote Control, which in-
cludes a heavy-duty loudspeaker.,
ideal  for mobile (ham,  taxi,
<. ele.) or Marine application
cither as a loeal or Remote Con-
Unit. Includes 3
switchies, one  for
Traus.'” on or off; one for
ingr Ree.”” on or 011'; and.
ror  sclection of ‘‘speaker?
“Phone™ recception. A(ldlll(!ndl
togule switch permits ¢ Radio

or _Intercom sage. 2  pair
of Microphone and phone jacks
are provided and connectiot c
made through a Cannon rec

acle connector (complete Scehe-
mitic_provided). Also provided

RECEIVER,
described

tubes
Shpg-

and
wt.

with
ahove.

1bs.
7.9

is & T-pad Volume Control, on
3 front panel. for regulating audio
volume in speaker or phones,  All units are W,

B Dimi: 653” Jouw, 534”7 high, and 33" deep.
Shpe. wt, 10 Ibs. PRICE EACH. . . ......... $6'95
to fit above, each..$1.65

CANNON PLUG CONNECTOR,

April, 1959

TG-34 CODE PRACTICE SET

Learn to copy code,

or 1mprove your
speed with this
unit. For individ-
uals, schools, ete.
Complete, portable
autonmllc unit for
reproducing audibly
(built.-in Loud-

speaker) code sig-
> nals recorded in ink
on paper tape. Pre-
recorded tapes, les-
sons 1 to 15 (on
15 reels), available
Also usable for p

from many other surplus houses.

ticing “sending’’ by means of internal oscillator keved
Ly external hand key. Operates from 90 to 120 V. or
190 to 240 Volts Cvecles A are Used—
Very Good condition. Shpg. wt. 8

SPECIAL
TG-34—AS ABOVE, NEW—UNUSED.

BC-603 MOBILE FM RECEIVER
20-27.9 MC

20 to 28 MC Red-llot receiver
that can be easily modified for
new Citizen's Band (AM-FM) or
40-50 MC monitoring.

and Oct. 58 Issues of CQ! Used
—Clean units with all lubes,
built-in Joudspeaker and 12

C. Dynamotor. Shpg.
wi. 45 lbs. EACH. $16 95
NEW—UNUSED, BC- 003 with 12

Ench. Bmancior. 831,95

BC-604 FM TRANSMITTER. 10-
Channel Companion  to  Above.
Laeh channel ervstal controlled:
power oulpul with DM-35 Dyna-
motor 25 0 Wat NEW
UNITS, complete with tubes less
DM-33 Dynamotor. Shpg. wi.
65 1bs. EACH. . 7.9
OM-35 DYNAMOTOR FOR ABOVE. For 12 V DC oper’i-
tion. EACH, NEW UNITS. . ... ... ... ... $9.95

250 WATT BEACHMASTER
AUDIO AMPLIFIER

SUPER-POWER complete amplifier. Designed by Bell

Tel, Labs. All self-contained in walerproof metal case,
with blower system for ventilation. weatherproof re-
ceptacles, cte. Idcal for large auditoriums. airports.

baseball parks. ete., or

easy to couvert to modulator for
500 Watt Transmitter. G0
Use:

Operates from_110 V. 30/

total of 14 tubes. mclmlm" 2-205
sh-pull power stage and K5 magic-cve
tube to m(ll(_\le gain.  Like-new conmuon cquipment.
Dim. 261" 8147 x 19%. Shipping weight, complete
with tubes, 1‘)(] Ibs. Supplied with tube and schematie

dingrani. $1 69.50

PRICE EACH, SLASHED TO..ccoceososs

FM TRANSCEIVER 29-39 MC

Signal Corps BC-659, part
of popular SCR-G0O/G10 Ve-
hicular eqpt. Combination
Transmitter and Receiver
for FM communications. 2
channe tal-con-
irolled. ansmitter use not

recommended except for mil-
1tary or special applications,
but receiver is ideal for
monitormg 28.9 to 38.9 me
(can be extended hy v
ing a fow coil turns
poriutes built-in Toudspeaker,

amd construction is such to
. . permit easy under dash
mounting to permit complete access to front pi can-

rols.  Scparate power supply requir to provide 90 lo
150 volis "15" supply. and 1.5 volts A’ supply. The
PE-117 or 120, available separately. supplies these volt-
ages from cither a 2 or 24 volts DC source, but bat-
terics or ou\er suppl) ean be casily adapted. Dim. of
Transceiver L. W 1/ H. Supplied com-

plote With all tubes and Schematic Diagram.
PRICE PER SET,

BRAND NEW, UNUSED. SLASHED TO....
Price—PE117 or 120 (Specify which), Supply
for above. Used—GOOd. . ... ....oniin- $14.95

PV VI VSN IS SN oo S S e ool

10% DISCOUNT, "CASH & CARRY"

Save 109% on the low prices quoted in this ad, by
gaving us the shipping expense! Visit our rétail
store at this address, make your purchase and carry
away the merchandise, and we wil) allow this 109%

$10.95

Power

discount on all material quoted in this ad. This
discount does not apply to mail orders!
All Above Material Subject to Prior Sale. 25%

Minimum Deposit with All C.0.D.'s. Min. Order
—$5.00. All Prices F.O.B. Our Address.

— TELEMARINE —
COMMUNICATIONS CO., INC.

140 WEST B'WAY, NEW YORK 13, N. Y.

COrlandt 7-5444
Cable Address: Telemarine N. Y.
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ELECTRIC
FOR CAR

Excellent for

DEFROSTER
OR TRUCK

passenger cars,
vehicles, in stormy weather.
moved and stored away when not needed.
Operates from clectric 6V, DC (use two
defrosters—in series—for 12V, DC systems,
one can be instalicd on rear window)
each sel is complete with switches. fuse
holder, and necessiary wire. Defroster hus
4 resistance wires running inside glass (87
x 167) to producc heat for defrosting win-
dow, Defroster is held to window by 4
suction cup. N . UNUSED condition,
each packed in mev.'nl case. Shpg. $-’ 95
wt. 7 lbs. EACH. g1 te 8 .

commercial
Easily re~

BC-1306 TRANS -RECEIVER
FOR MARS,
HAMS, ETC.

For MARS '\ppllcutlon 3800
to 6500 KC. MO or Crystal
Control. Includes Cryvstal Cali-
bralion and Net Controls. NEW

JINITS, with all tubes cxcept

Final Rf‘b 2£22 tube. Shpg.
wt. 50 S
EACH 15 0

PE-237 POWER SUPPLY
For Alove BC-1306. Supplies

all necessary voltages and cur-
rent_for
receiver

hoth transmitter
scctmns
12, or
EW? units.

and

Shpg. wt

........... $1 4l95
LIMITED QUANTITY BARGAINS

BC-312 RECEIVER.
nications Receiver
operation. Used—
Shpg. wt. 75 Ibs.

Well known Signal Corps Commu-
1500 KC to 18 0 MC. For 12 V DC
xcellent condition.
EACH

RA 20 POWER SUPPLY.
10 V AC opexatmn
USE —GO

To convert above Receiver to
ea. NEW UNITS. .517.95 ea.
BC-342 RECEIVERA b'\mc as BC-312 except includes
Crystal Filter and Phasing Coutrol and for $84 50
110 V AC operation. Used—Tested. EACH.. L
NEW UNITS BC-342, with opcmum7 spares and !-\pm'.
packed. Shpg. wt. 100 ll)s EAC 10.00

BC-221 FREQUENCY METER.
sible for determining frequency of
cen er. alignment, testing. ete. Laboratory

Range 125 KC to 20,000 MC. Complete with (‘ahbmtxng

‘The bes m:numenl DOos-

ox

Crystal. tubes, matehing Calibration Book. Tested. Used
—Excellent. Shpg. wt. G5 1bs. 14 50
EACH .ii! . .68 . B el ai G BE @ S6E i b Gue » - SE - =ud L

30-40 MC DE-LUXE FM TRANSCEIVER. Model R-237/
VRC--2 Single-Channel. Double Conversion Superhet,
with features sueh as double limiter. squelch circuit,

erystal-control of both 1st and 2nd Converter Oscillators,
Dhuilt-in G V DC Power Supply. elc. Dimensions 11147
07 x 15”7, Used—Excellent condition units, with
tubes. less crystals or conwrol unit or loudspeaker. with
schematic diagrams. Shpg. wt. 65 1lbs.
EACH...... 4.........................$25'95
TRANSMITTER COMPANION TO ABOVE. Model T-193/
VRC-2. Power Output 25 Watts, Crystal-controlled sin-
gle channel unit with built-in 6 V Power Supply.
Can be used for NB FM amatcur transmissions, or may
e applicable to Fire. Police, or other applications. Used
—Excellent condition units. Wilth schematic. $19 95
Shpg. wt. 63 Ibs. EACH........0aeeenn

BC-791
Recorder

CODE RECORDER. Consists of Amplifier and
of code signals on paper tave, with ink writing
stylus, Similar to McElroy Model RRD-900. For oper-
ation on 110V, AC. Less tape puller. Iioused in onk

Eren L oo, T vH A L. 810,95

6 or 12V, DC VIBRATOR POWER SUPPLY. Type PE-101,

operates from cither voliage and supplies completely
filtered voltages as follow. 1.5. —45 (bias), and 90
volts D es meh. vibrator, no tubes. Ideal for

37 x 438" x 818"
H........$995

eivers. cte. Dim:

mobile packs, tran
W UNITS. wt. 12 Ibs. EAC

NEW Shpg.

12v. DC, 1/12 HP DC MOTOR.

tractor for kiddies. Rated at 1/12

with built on reducing gear assembly
ed

Make cleciric car or
HP at 1725 rpm. but
dctl,idll\' develops

niore power at final spee 3 rpm. cavy br

worm gear available separately for 212 rpm. NE

material. MOTOR, EACH..... cheeee s .5l2.95
WORM GEAR, 77 fOr 215 IPM. ce.oreeasrosss$2.75
BRITISH-TYPE INFRA-RED I[IMAGE (SNOOPERSCOPE)
TUBES. Used in Nrilish “Tabhby’ for secing in the
dark for -‘-snooper’ or ‘‘sniperscopes.’”’  Will detect
abjects at night illuminated by ‘‘dark” infra.red rays
Requires power supply of 8000 lo 4000 volts at a lew
microamperes. Screen size is 1347 dia. All tubes
checked before shipment., Price.o........ r $10.00
FRONT END LENS ASSEMBLY. For above. Speed

F1.9, (.4. 91.44 mm,

2 Qutside di
Length of mount 64 e

at orie end 60 _mun.
mm. Each e .$7.00

12V. DC SOLENOID RELAY. Starting relay for trans-
mitter dynamotors on mobile or marine rigs. SPST
with 3k” coin silver contacis, rated 50 Amps. cou-
tinuous duly. contacts Ccnnplel.Ll enclosed (o make relay
e\pl sion-proof. Dim: 21470 x 1347 Dia., with bottom

mtg. plate—nitg. hole centers 2-11/167 apart. Mfd. by
Struthers-Dunn, NEW units. TWO (2) FOR. ..$5.0

MINIATURE STORAGE ‘A’ & ‘‘B"’ BATTERIES. For
Walkie-Talkies, Radio Portables. Radio-Controlled devices.
Radio-Sondes, or oqu lent  meteorolowical  deviees,
Supplied as a set of 3—B’’ batteries of 36 volls cach,
and 1—'A” battery of 6 volls. Batteries dry- charged.
less clectrolyte, anhd packed in a hermecticall seiled
vacuum metal container which prevents possibility of
deterioration or loss of efficicney until opened and veady
for usc. oth "*A’" battery (HB 51) an “B* battery
(BB-52) arc 7k” deep X 1142”7 high X 316" long. with
2 connection pins of 147 Jength protruding from cach
battery. Hypodermic needle required for acid—water
filling (1280-1 specine gravity),  Full instructions
supplied with euneh set of batleries for filling and charg-
ing., NEW-UNUS . Shpg. wt. 4 1bs.

PER SET (4 Batteries), as described.......... $3.95
CASE OF 24 SETS OF BATTERIES, each sct as described
above. bul meluding one special plunger-cutier for open-
ing ench vacuum container and simultancously filling
each batlery with requisite electrolyte. plu onc h)po-
dermie for refilline bhalteries when necessary.

per casc 55 Ibs. PER CASE 24 SETS BATTERIES $7‘) )0
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APRIL SHOWER OF -SAVINGS
FOR ALL LEKTRON SHOPPERS!

CASH DISCOUNT

SALE!

FREE!

ULL YEAR'S
Sfmscmr'rwN
70 LEKTRON'S 24-PG.

VALUABLE COUPON
00D ONLY UNTIL MAY 1, 1959

EACH DlSCDUNT
$10 ORDER ON YDU:E
ENT\TLES PURCHA £ £

Example: with
$10 order, send only $9 |
| plus postage and this coupon. With $20 |
I order, only $18 plus postage, etc. i

NOTE TO BONUS CARD HOLDERS—If you wish, purchases may be credited
toward free Poly-Paks as usual.

In that case, discount does not apply.

Lektron’s Exclusive POLY-PAKS

SAVINGS FROM $3 TO $35 AND MORE! 88¢ EACH!

ufamily shoppet”
clectronics ® T9° ots

ty ®
II‘IeleelI / Housewares

write T““ayl

MINI-RADIO KIT
D Wm‘ld s _smallest!
~ 1”7, Loopstick. jacks,

tlztcib, \\R/Gl(l':sl.x uc- 88¢

2 x

diode

tions.
40-RECORD CADDY
‘:I \Vruught ixon“ Holds 40
recor: ) n;

2 1bs. Re: 82.9 :)’“n s 88¢
8 SUB-MINI SOCKETS
D Mica-filled. F01‘88¢

transistors. too.

40 SUB-MINI C’'ND’S’RS
D For Itx'ansi?lor.l i)lrin(ed
circuit work, 5
Reg. 87. > 88¢
B-SCREWDRIVER SET

8 asstd. drivers with

dxlvall i‘ar:}lc].3 Ll'ltstxc
handles. 5 s
88130 *r88¢

60 PLUGSnRECEPT'CLES
t-\udm p}(\)“erélullje bat-
v, PR S.
Heg. 370 88¢
$25 SURPRISE PACK
Large, varied assort.
ment radio, y
parts. 3 lbs
6 SILICON DIODES

RIS, 1g 88¢

0-6 AMP. MINI-METER
AC. 134" dnmetex 88¢

1 1b, Reg.
8-PC. NUTDRIVER SET
83 v 'llllc' Plasti
handle: 3/16” thru

7/16” socket wrenches. 88¢

TV PIC BOOSTER

Parallel: 6-wi lteb

tend: 11 uhe
T en s picture 88¢
15 VOLUME CONTROLS

& GERMANIUM DIODES
lGla;s ;ea]e?{h \;V)/I()ng
eads. For a oh-

by projects. 88¢

30 DISC CONDENSERS

Wafer-thin; to .01
i mf. Rc;:‘_nfss. 88¢
40 PRECISION
RESISTORS
D 19, 1% & 1 W; car.
boloy & WW. 100

ghms to 1 meg. Reg. 88¢

10 POLY BOXES
Clear plastic, hmg-ed

W/qnap lo ks. 88¢

Asstd. sizes.
40 TUBE SOCKETS
4 to 9-pin; ceramie,
mica, shield-basedss
inck. 2 Ibs. Reg., $10. ¢
100 CERAMIC
CONDENSERS
I«(I)le df)sgq btul)rliﬂal's to
I
812, ™ s = 88¢

‘‘1-POUNDER"” HAMMER
gf;,}wf 16937 steel, w/
Reg. 92 n%rm handle. 88¢
16-END-WRENCH SET
EI For home and auto.
S B';Y/(lél’[']d open; 15/64
- i
Reg L 16 sizes. 88¢
30 PILOT LITES
D Pop. flashlile size;
i bay. type. Reg.

5 ROLLS MICRO WIRE
D "2t4 thru b‘32 for tran-
sistor, sub-mini cir-
cuits. 1 b, 3 88¢
2 MIKE XFMRS.

D Carbon, 100 to 100K

ohms impedance. Leads;
encased. 2 1bs. Reg 8¢

100 RADIO PARTS

Wide variety r etsxstors,
condensers, pots,
forms. 3 Ibs. 88¢

SYLVANIA TV MIRROR
” stainless

D gteel 2 lbs Reg. 88¢

POSTAGE STAMP MIKE

Crvstal. 100 to 8,000
= cps. 1 1b. Reg. 8
75-FT. TV TWINLEAD

300 ohm ked,
tinned. 3 lbs. Reg 88

10’ ELECTROLYTICS
Radio, TV. 10-500 mf
t0142\)0 VvDC. 3 lbs. 88¢

8
60 RADIO-TV KNOBS
Asstd. colors, insula.
tion. Some worth 8
$1 ea. 2 Ibs. Reg. $17.
4 POWER WOOD BITS
H1Q§teol 38, 1h, 34”7,
17. 5” long. Rew 88¢
10 TUBULAR ELECTROS
Asstd. paper types
S 88¢

Hobby, 3
BRUSHES

Reg. 8§15

20 ARTISTS’
bristle;
o,

D 100% pure
sizes 1-6. Reg
32.50.

75 MICA CONDENSERS
;00025 to .01 to 1200
V3 silver, too. 2a88¢
values. Reg. $28.

15 PC. DRILL SET

/16”7
I:I 64ths. v a] b t d
case. Reg. V/c ! xae 88¢
75 RESISTOR SPECIAL!
ww, precision, ca2~
& 1)011,3 Vl'gnabl‘ev th
ypes. .
$15. © " 88¢

60 CONDENSER SPCL!
M(l)lded paperd ceramic,
oil, mica, c:

vanah‘]e 211% 50 88¢
7 ROLLS WIRE

D 25-ft. each #18 thru
22 Asstd. stranding,

insulation, coloxs 2

Ibs. Reg. 85

1500 PCS. HARDWARE
Nuts, screws, washers,

1
56. cte. 114 1bs. Reg.88¢

6-PC. HACKSAW SET
D Six assorted blades. 88¢

70 TERMINAL STRIPS

30 MOLDED COND’S’RS

evststd:Z Fl‘lx)nes'. made! 88¢

15 ROTARY SWITCHES

Asstd, a . 3
its Res. $12. - B88¢
5-IN- 1 DRILL BIT
Reams. aws,  copes.

shapes. drxlls ‘Hand

or power drill. 88¢
15 INSTR. KNOBS

EI Knurled black bakelite,
w/pointer;

. set-screws.

10 PANEL SWITCHES
[:I Asstd. 115VAC, power,
DPsT UhET e € 3

e 55, bs. 88¢

40 SUB-MINI RESIST'RS
D IA}'SWIOt 20 values;
Rew 0 10 megs. 88¢
L HOBBY SPEAKER
[:I Fotx:errgdlos, 2codne; 0SC.,
in
T R

TEN 3 SECOND TIMER
Mech?ims2mlsb, §recxsmn
geare: S,

30. °¢- 88¢

2 TRANSISTOR IF’'S
Douyble-tuned. 0n1v88¢
16" square. 456kes.

2 N-P-N TRANSISTORS
Used in any 0D
S5 make radios. Worth88¢
2 P-N-P TRANSISTORS
Ppp}:xlgé make! dozens
o Ses. 5
value. LA $088¢

2 VARI-LOOPSTICKS

Adj. 540-1500 kes.

el Tra?lfxscor radios,88¢

RADIATION DETECTOR
World’s smallest, 100’s
— of Atomic and Ra- 88
diation uses. Reg. $21. ¢
0-60 MINUTE TIMER
L] S, darkeeons
shoy n, Lo
alarm. g lblsC ae;{ .“ 88¢
0-15 VAC MINI-METER

Incl. duals; some w/

HOBBY BENCH VISE
switch; to 1 mch88¢ Clamp type

2 Ibs. Reg. S12. i tdbleh too. Steel 88¢
O ONE-WATTERS

D szsthvnlne cm-hun88¢ 70 HI-Q RESISTORS
resistors. 5%¢, too! D Caxbont 'Irth/ ghamtc,

35 POWER RESISTORS hs to 105
“‘ r1_‘)Olb(;hr%sewf.cnss10 megs. 88¢

00 omms. O Vitrer
. Reg. HEARING AID PHONE
‘é‘is ‘00' tos & 88¢ Crystal, w/cord set88¢
40 HI-Q CONDENSERS e
D Finest poxceldln NPO’s q é)Ll(l}T!:t.lcT XFI\{{ES.
5. Dt 88¢ ROEC 58 -88¢

HOW TO ORDER' Check items wanted. Return entire

' ad w/check or M.O. including suffi-
cient postage; excess returned. C.0.D. orders, 259% down;
rated, net 30 days. Print name, address WITH POSTAL
ZONE NO., amount money enclosed, in margin. (Canada
postage, 48¢ 1st Ib., 28¢ each add'l, Ib.)

Solder Iug & Iii'\ll/ngrc(;i_s oftusesllomy
5 mmtz, to 20 terms 88¢ . Reg. $3].?'5I8.e er. 88¢
60 COILS, CHOKES 70 TUBULAR COND’S’RS
gF, dRI:. arét.,lb slug- Papcer, t(r]n Smf g oil,
Teg. 813, O > 88¢ ToodV B'mwe Hen w14, 88¢
300-FT. HOOKUP WIRE WIRE STRIPPER
Tinned, sizes, Strips & ecuts hook-up

lors. lb B 2.
ol colors. s e 88¢

100 HALF-WATTERS
D Asitd. vz_xlule casrbk;on re-
ars, incl. 5
Reﬁ.5‘8512. ! ¢ 88¢

wire
#*22. Wt
10 RCA PLUG-N-JACK
D ETS. matc{led. Most
Op. amps., tuners,
Dhonlgs? 88¢

716
1 1b.

thru88¢

I’ 133 Everett Ave.
CHELSEA 50, MASS.

SEND
RADIO &
TV NEWS

EVERY

MONTH

Check one:

[1 8 years for $10
[1 2 years for $ 1
1 year for $ 4

In the U. S., its possessions, and Canada.

Pan American Union
countries, add .50 per
year; all other for-
eign countries, add
$1.00 per year.

Foreign rates:

name
address Mailto: RADIO & TV NEWS
Dept. R-4-9
city zone  state 484 S. Wabash Ave., Chicago 5, Il
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Some G-E receivers use power trans-
formers, but the portable models, fea-
turing the “Slim Look,” are series-
filament receivers. These sets are
modeled somewhat after the contours
of the picture tube, narrowing con-
siderably in the back.

Hoffman

This manufacturer distinguishes one
of his models, the type 424 chassis, by
using two EL84 push-pull audio-output
tubes. The rest of the audio section
has other features which should pro-
vide improved TV sound quality on
that particular model. While some of
the 1959 Hoffman models use a power
transformer, others use silicon rectifi-
ers in the conventional voltage-doubler
circuit. A vertical chassis is used. On
some of the more expensive models,
power tuning is featured. The sync
circuits deserve mention because they
are quite elaborate, using three tubes,
including a 3BY6 pentagrid noise-can-
celling and sync-separating circuit. In
most other respects, the circuitry fol-
lows no distinctive trend.

Setchell-Carlson

This manufacturer is continuing use
of its well-known “unitized” chassis.
Designed to provide easier servicing,
this assembly consists of separate sub-
chassis for each major receiver section,
so that each can be serviced or re-
placed by itself. In addition to using
power transformers throughout the
line, Setchell-Carlson also has silicon
rectifiers, replacing the 5U4 found in
most transformer-type sets. Some are
available with push-pull audio-output
sections, as well as with audio sub-
chassis adaptable for stereo use.

Of interest to service technicians is
a flyback transformer that plugs into
a socket. While this simplifies testing
and replacement, the special flyback
may not be too easy to procure, except
through the manufacturer.

In its 17-inch portable, Setchell-Carl-
son uses two separate, vertical chassis,
as shown in Fig. 6. One of these holds
components for the low- and high-
voltage circuits.

Other Manufacturers

With the exception of its 17-inch
receivers, Magnavox is featuring pow-
er transformers this year. Also, some
models are available with remote-con-
trol units—some of the wired type and
others wireless.

All the latest Olympic models incor-
porate power transformers and, al-
though printed wiring is not used, a
great many packaged circuits are
found. A rather unusual feature is the
“local-distance” switch. Instead of ad-
justing the a.g.c. circuit, as is con-
ventionally done, this switch connects
an attenuator between the antenna and
tuner input in the ‘local” position.

Packard-Bell is one of the few manu-
facturers not using a version of the
gated-beam (quadrature) tube as FM
detector, continuing to rely on the
ratio detector instead. Power trans-
formers, conventional point-to-point

RADIO & TV NEWS
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BC-929 3-INCH SCOPE

Low cost station monitor
and/or bench scope. Has
Horiz., focus, sweep, in-
tensity controls. Tubes:
2—6H6, l-—
6, 1—2X2,
3BP1 CR Tube. Voltage
115V _400 cy. and
24VDC. Complete with

tubes, exc. . $9.95

BRAND NEW....$12.95
Conversion instructions for
110V 60 cyc AC....65¢

ARC-5/R28 RECEIVER

2-meter Superhet. 100 to 156 Mc in
4 crystal channels. Complete $24 45
99 with 10 Tubes. BRAND NEW

* 110V AC Power Sup. Kit for above $9.75

ARC-5/T-23 TRANSMITTER
100-150 Mc Includos 2—-832A, 2—1625
Tuicg, pRanD N "h'c;xﬁ,c' '5'/'1"2'3””';;321 50

uan Xm: ers,
SPECIAL BRAND R Cabes 0 ‘....s
OFFER! Excolient Used,

MD-7 MODULATOR for T-23, complcte with $9 95
4 tubes, LIKE NEW. ... . ...

ARC-5 MARINE RECEIVER-TRANSMITTER
Navy Ivpe Comm. Recciver 1.5 % 3/ 616,95

Navy Type Comm. Transmitter 2.1-3 I $'|2 45

ez

795

Me BRAND NEW with 4 tubes and Xtal

AN/ART-13 100-WATT XMTR

11 CHANNELS
200-1500 Ke

2 t0 18.1 Mc $4 Comnleto with Tubes

Famous Collins Autotune Aircraft Transmitter,
AM, CW, MCW. Quick change to any of ten pre-
set chzmnels or manual tuning. Speech amplifier/
clipper uses carbon or magnetic mike. Highly
stable, highly accurate VFO. Built in Xtal con-
trolled calibrator. PP811s moduhte 813 in final
up to 90%, class “B.”” A Real ‘‘HOT” Ilam buy
at our low price! Orig. cost $1800 $48 5

Exc. Used. . .coeeveruneooasanns
0-16 Low Freq. Osc. Coil for ART-13.... 7.95
24v Dynamotor for ART-13..... Jae .45 1195

BC-923A FM Receiver

Terrific buy for Mobile Hams! 27
to 39 Mc on 4 easily preset
channels. Has built-in loudspeaker,
xtal calibration, squelch control,
sensitivity control. Operates from
12V DC and includes dynamotor.
Schematic diagram on case.

BRAND NEW, $32.50

with tubes ..

SCR-522 2-METER RIG!

Terrific buy! VHF Transmitter-receiver, 100-156 Mec.
4 channels. Xtal-controlled. Amplitude modulated
volce. They’re going fast! Excellent condition.

SCR-522 Transmitter-Receiver, complete with all 18

tubes, top rack and metal case. $32 32

COMBINATION . . . ... ... . iiaa Special L]

Receiver only, with all tubes. $19.50

Transmitter Only, with all tub .$22.25

Accessories for above available.

& INDICATOR

Used in ships and aircraft.
Determines position by ra-
die  signals from Kknown
xmitters. Accurate to with-
1in 1% of distance. Complete with
Jtubes and crystal. Exc. used.

Value $1200.00. . $19.50

MODULATOR for above. new with tubes...... $4.95
mm—m_

LORAN R-65/APN-9 RECEIVER '

AN/APA-33 PANORAMIC ADAPTER
And Wave Analyzer.
Band Width.

cycles. Use it as regular service scope!
11 tubes and 37 scope tube type 3DP1,
BRAND NEW. . ... ...000iuieuenncaas

30 Mc Center Frequency, 2Mc
Total scan 10 Mc at one clip. Regular
saw-tooth sweep. Variable sweep freq. control 1600
Including

$19.50

ARB Recelver 4 band 195-9050 Ko,
with all Tubes, Like New,..... afe
Brand New, with Tubes and Dynamotor. . e

$11.95

.$34.50

MOBILE-MARINE
DYNAMOTOR

Input 12V DC. Output: 625 V
DC @ 225 Ma, for press-to-
talk intermittent operation.
Shpg. wt. 14 Ibs,

OUR LOW PRICE... $6.45 e

Our Price..
BC-620 FM TRANSCEIVER, 20-28 Mec.
BRAND NEW & & a0d awe s o 615 0 o o 2 liauai & o
PE-120 6-12V POWER SUPPLY, with
Tubes '\nd V)b

.$11.95
$8.95

.$2.95

LORAN APN-4
FINE QUAL

ITY
'é@ NAVIGATIONAL EQUIPMENT

ASB-5 'SCOPE INDICATOR
BRAND NEW, includ-
ing all tubes, together
with 6BP1 *Scope
Tube. Originally used
in Navy Aircraft
RADAR equipment.
Easily converted for
AC operation.

VALUE $250.00!

price . 915.95

BC-733 VHF 10-TUBE
6-channel xtal control.

AIRCRAFT RECEIVER.
Freq. 108.3 to 110.3

Me. Dual filter range. Easily converted for
Detexmme exact geopraphic position of your boat or tracking Sputniks! 9 95
lne Indicator and receiver complete With all tubes Exc. used . . . s
4, Srvstal. . R T
BRAND NEW .. ... ...co000-0ua .$12.95
INDICATOR 1D:68/APN.4, and RECEIVER - 20
R.98/APN-4, complete with tubes, Exc. used $42.50 Dynamotor for ‘above’ 12/24 v.—New $5.95
. ; AN/ARN-SA AIRCRAFT RECEIVER. 11 tube
- 2 ...$59.5
Receiver-Indicator as above. BRAND Nuw =3 % superhet, 3-crystal control UHF for static-free
Complete Kit of Accessories for Above: PE-206 In- reception.
verter, Set of Plugs, Visor for Indicator, $49 50 Exc. used with tubes M
o atis Manual, ALL BRAND NEW...... D o seees e e
At i R o BRAND NEW . ........cc0........$19.95
s =y
LORAN APN/4 STANDARD TUBES
Removed From Brand New Govt Equipment
OSCILLOSCOPE 1S5 ... .35 | 6AJS .. .45 s .35 | 807 ... .95
3Q4 . .35 3 .6.9
Easily converted for use on ras AGS .55 .44
dio-TV service bench. 12AT7 . .32 .75
12x4 J . .35 .gg
12AXS . .45 | 614 .59 R o7
Completely Assembled R um TUBE DROER: & TUBES (6 of a mumper or 6
KE NEW! Supplied with assorted). ——
57 Scone, type - £14.05 SYNCHRONOUS SELSYNS
SCPI only ........ a] Transformer, AC Synchronous, for 115 V 60 $3 95
Brand NeW . ....oauaas $19.50 cycles. Wti. 434 1bs. Brand New, Each........
DYNAMIC BOOM MIKE M-33/AIC. Low impedance. With
mounting bracket for attachment to headsets. AL
gy, botod £ sttt TR & | | BC-645 XMTR RECEIVER
DYNAMIC HANDMIKE, with ‘‘Press-to-talk’”’ Switeh on
handle, cord and plug—BRAND NEW, only........ 52 15 Tubes 435 To 500 MC

DYNAMIC HANDMIKE, aircraft. made by Telephonus;o:p
RAND

Press-to-talk switch on mike. BRAND NEW. ......

Hi-Fi DYNAMIC HEADSET with Gushions

Freq. Range: 40-14000 CPS. No Distortion
BRAND NEW

. $1.85

*‘----------—-m-"
MICROPHONES Excellent BRAND |

Model Description Used NEwW
T-17 . Carbon Hand Mike....$4.75...$6.95 1
T-30 _Carhon Throat Mike. .. .34... .74
T-45 .Army and Navy Lip Mike. .. ... 1.2s I
T-24 .. .Carbon Mike..... .o
T5-9 .Handset ....... e . I
RS-38 .Navy Type.......... 2.69... 4.75

HEADPHONES Excellent BRAND

-—ﬁ--ﬁﬂ_-ﬁ

Mode) Description Used NEW
HS-23 | .High Impedance . .$2.19. ..$4.65
HS-33 .Low Impedance. ... 2.69... 4.65
HS-30 . .Low Imp. (featherwt. ) 1.15... 1.89
H-16/U .High Imp. (2 units) . 3.75... 7.95
TELEPHONICS—600 ohm Low Impeda.nce
HEADSETS. BRAND NEW, PER PAIR $3.25
CD-307A Cords, with PLE6 plug and JE26

dack . oass eesmane 2 mmLE . ceee. <99
Earphone Cushions for above—pmr ceees <50

-------------—-‘

FL-S FILTER.
FL8 Filter

WILLARD 6-VOLT MIDGET
STORAGE BATTERY

8 Amp. Hour, BRAND NEW. 35/ x
1- 13/1 6/ x 23/3” Uses Standard Elec-
trolyteqma bdt o dhedl oo . - Only $2.69

2 VOLT BATILERY "PACKAGE"

Willard Storage

1—Quart Bottie Electrolyte (for 2 delis).
ALL BRAND NEWI

Combination Price

.$2.79

1.49
1.45

9.45 |

Can be modified for 2-
way communication,
voice or code, on ham
band 420-450 mec. citi-
zens radio 460-470 me,
fixed and mobile 450-
460 me. television ex-
perimental 470-500 me.
15 tubes (tubes alone

worth more than sale
4—7F7 4—’7117 2—17TE6, 2—6F6,

490 mec. Brand new BC-645 with tubes, less
power supply in faectory carton. $29 50
Shipping weight 25 1bS. ¢ .cveeon "
PE-101C DYNAMOTOR for BC-645, has 12-24V
input (easy to convert for 6V Battery s" 95
operation) .only

BRAND %
NEW

price!):
2—986

UHF ANTENNA ASSEMBLY, for BEC-645. .$2.45
Complete set of 10 Plugs $5 50
for BC-645 . ............ L)

CONTROL BOX for above. ..%$2.25
SHOCK MOUNT for above. . ... 1.25

CONVERSION BOOKLET. Instructions $2 50
for most useful surplus rigs........ n

OTHER DYNAMOTOR VALUES: Exceilent BRAND
Typ input Output Used NEW
DA 19-A 28V 11A 400V .400A $4.99 $6.75
DM-28 28V 224V .07A 2.75 4.75
DM-32A 28V 1.1A 250V.05A 2.45 4.45
DM-33A 28V 5A 575V .16A

28V 7A 540V.25A 1.95 3.75
DM-34D 12V 2A 220V .080A 4.15 5.25
DM-53A 28V 1.4A 220V.080A 3.75 5.45
PE-73C 28V 20A 1000V .350A 7.95 10.50
PE-86 28V 1.25A 250V .050A 2.75 4.95

i SCR-274 COMMAND EQUIPMENT
ALL COMPLETE WITH TUBES Like

Type Description Used NEW
BC-453 Receiver 190-550 KC...... $14.50 $16.50
BC- Recelver 3- 6 M 9.45 2.45
BC-1 Receiver 6-9 12.45
BC--150 3-Receiver Contxol BoX..... 1.29 1.75

ARC-5 Receivers.
case, Instructions. .................

Factory wired, tested, rcady to oberate. 510 50
SPLINED TUNING KNOB for 274-N 2nd ARC.5
RECEIVERS. Fits BC-453, BC—454 and 4 ¢
others. OnlY. ... ovuvanenenns seeen

BC-457 TRANSMITTER—4-5.3 Me. complete $7 85
with all tubes and crystal. BRAND NEW.

BC-458 TRANSMITTER—5.3 to 7 Mec. Complete with
all tubes and crystal.

BRAND NEW . ... ...00cceansuaransss

BC-459 TRANSMITTER—7-9.1 1\10 complete Wlth all

tubes and crysta 7
BRAND NEW . b Y
ARC-5/T-19 T 1 BRAND
NEW complete w;th all Lubes & $
erystal ... i it e e e 0
BC-456 Modulator ........ USED 3.45 NEw 5.95

BC-451 Transmitter Control Box.. 1.25
POWER SUPPLY KIT, for All Command Transmnbtcns
Provides all needed voltages. 0
A quality kit, only. ... .. ccuiie i

(-] o
----H---L

'---------------“

BC-906 FREQ. METER—SPECIAL!

Cavity type, 145 to 235 Me.
BRAND NEW, complete with
antenna. Manual included.

OUR LOW

PRICE.»-«....... 99188

BC-603 FM RECEIVER

10-channel push button tuning or continuous tuning,

20-28 Mc. Complete with speaker, tubé.'s, $14 95
squeleh. BRAND NEW..,...... feneeen 1

12 or 24V Dvnamomr for Above

Exc. Used $4.25.......... .Brand New $5.50

AC POWER SUPPLY FOR BC603, 683

Interchangeable. replaces dynamotor. Has On-Off

Switch. NO RECVR. CHANGE NEEDED. Provides
220VDC @ 80 Ma, 24VAC @ 2 Amps. $" 45
Comnlete kit, with easy instructions...... S.S e
COmme{e' 'zéb'ﬁmb'e' Téchnical Manual for
.......................... $2.95

BC-659 TRANSMITTER & RECEIVER
27 to 38.9 Mc F.M. Two preselected channels
crystal controlled. § to 10 watts. Com- $| l 95
plete with speaker, tubes. Brand New 2
Exc. Used..o.ooivn. .

Vibrator Supply for 6-12-24 Volts, NEW. ..$9.95

.$7.95

Please include 259, Deposit with order—Ralance C.0.D.
50¢ Handling Charge on a|l orders under $5.00. All

BC-221 FREQUENCY METER
SPECIAL BUY! This excellent frequency standard is
equipped with original calibration charts, and has
ranfes from 125 Ke to 20.000 Kc with crystal check
points in all ranges. At our smashing low price it's
FIRST COME FIRST SERVED! Hurry, qudn- $88 88
tlty is limited! Like New ..........

21 Modulaled Type. « v o v v s v o vt vnn v o e $129.50
Orngmal 1000 Ke Crystal for BC-221.
BRAND NEW..... seeanen camen ..........58.45

shipments F.O.B. Our Warehouse, N.Y.C.
di |
Radio Supply Co.

G & Telephone: CO 7-4605

51 Vesey St., New York 7, N. Y.

April, 1959
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MIDGET FAN MOTOR

134" square x 27 long. l/s" shaft extends
1”7, 10,000 RPI\I 24V
Input. Cowplete with fan. 8]

SCHEMATIC DIAGRAMS 52 inpaedomint

65¢
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LAMPKIN METERS
FCC LICENSE

+

HIGHER INCOME!

Over a million mobile-radio installa-
tions need regular, high-grade main-
fenance and measurements per FCC
regulations!

LAMPKIN
105-B MICROMETER
FREQUENCY METER

LAMPKIN 205-A

Range 0.1 to 175 me.
{to 3,000 mc. by check-
ing multipliers). Gives
error from assigned fre-
quencies. VHF CW sig-

mc. in  one

12", $240.00.

_ LAMPKIN LABORATORIES, INC.

- BRADENTON, FLORIDA

MODULATION METER

Reads peak FM voice de-
viation == 12.5 ke.
* 25 ke, tunes 25-500
band.
Relative field-strength

nal generator. Weight meter. Specker. Jack
13 Itbs., width 13%, for oscilloscope.
$220.00 Weight 13 Ibs., wid

This means money ... steady in-
come...right in your own area.

LAMPKIN METERS are the
preferred test equipment!

Send for free booklet. ..”HOW
TO MAKE MONEY IN MOBILE-
No

FM

RADIO MAINTENANCE".
charge...just use
3 coupon below.

and

LAMPKIN LABORATORIES, INC.
MFM Division, Bradenton, Florida

At no obligation to me, please send
[JFree booklet [J Data on Lampkin meters.

thl

- PRICES ARE BORN HERE

RAISED ELSEWHERE

R5-A/ARN-7 COMPASS RECEIVER

Aireraft Radio Compass Receiver. 4 Band Superhet.
100 KC to 1750 KC. Ideal for Boats or $6 00
Planes. Exc. Used Cond 5

APN-1 TRANSCEIVER

400-MC Altimeter Transceiver. Ideal for 420 MC
Band. Contains 14 Tubes and Y 101 Oscillator umt
and 24 VDC Dynamotor. Exe. Used Condi-
tion with Tubes and Y 101
Less Tubes with Y 101.
Wat. 20 Lbs

Ve MAGNETS

g H. Power Radar Magmets. Approx. 2000

= Gauss. Alnico V. Can be taken apart
o j/ - and used separately or together. Will

L3 1ift 5 times its own wexght
All New

RDZ RECEIVER
200-400 MC Narrow or Broad Band I.F. and Narrow
or Broad Band A.F. 115 V., 60 Cy. operation. 10
Pre-set channels tuned automatically by motor driven
mechanism for rapid frequency change. One of the
BIGGEST Buys on Surplus. Approx. Weight $24 95
150 Ibs. In excel. condition............ L

INTERPHONE AMPLIFIER
Type BC 677.—A real Parts Buy! Contains 2—6V6
Tubes: a 24 V, Dynamotor; Audio Transformers; Con-
densers: %\\ltcl1e< Etc., Ete. Comnlete in a steel box
measuring 9”7 x 97
Excel. condition. . ....ovevaviiii

PARABOLIC MIRROR
127 Diameter, Optical Glass, manufactured by Bausch
& Lomb. 2” Depth with 4” Diam. Hole in center.
Ideal for Solar Furnace or Audio Reﬂector $3 95
Wet. 16 IbS. ANl NeW. -« . oo v v s e

MID RANGE DRIVER
R‘\COn Revux-B similar to PM 615 Operating Watts
: Peak Watts 60: Frequency Response 90-7000
153 ohm VC Imp., 1 7/16 mounting $9 95
850.00 Value, All New.........

SYNCHRONOUS GEAR MOTOR
Haltzer-Cahot 60 RPM Geared Motor. 115 V., 60 Cv.
100 Oz. in Torque reversible motor, 4" $9 95
square mounting. Shaft 14”. All NEW. . .Ea. 1

c} cles,
bushine.

See our nrevg]uss ad f%r Special Surplus ttems.

F. alzf orders add 3%
o Dep. on all C 0.D.’s. Purchases under
$5.00 send full amount. Items subject to prior sale.

STANDARD SURPLUS

1230 Market St., San Franclseo '3 , Colil.
Telephone HEmlock 1-31015
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Name. =

Addre §

City, State___ |
~ Amazing New Handbook

Takes The *Headache”
Outof TV Trouble Shoohng

SAVES TIME ...
ELIMINATES GUESSWORK!

Now; a simple, practical way to accurately spot the
cause of trouble in any TV set, FAST! Quick; easy-to-
understand tests tell you in which of 5 TV set sections to

find the cause of trouble. Fool-proof Check Charts help
you locate the exact trouble spot at once, from as many
as 700 possibilities. Book fits easily into your tool kit for
handy on-the-job use. Over 300 spiral bound fast ref-
erence pages with 50 time-saving Check Charts; dozens
of easy to understand diagrams and tests; explanations
of circuits and designs. The hours and aggravat!on this
amazing handbook can save you on a single servicing
job more than pay its low price!

USE IT ON 7 DAYS FREE TRIAL!

Send no money, just the coupon. We'll rush your copy
on FREE TRIAL. After 7 days; send only $3.95 plus
postage or return the book and owe nothing. Act NOW!

- MAIL COUPON NOW!

Educational Book Publishing Div. |
COYNE ELECTRICAL SCHOOL, Dept. 495-RT I

1501 W. Congress Pkwy., Chicago 7, 1Il.

Rush TV handbook for 7 days FREE TRIAL per offer.

City
O Check here if $3.95 enclosed.
7-day money-back guarantee.

..State. ...
We pay postage. I

1
I
I
I
I Name
|
|
I
|
H
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wiring, and established circuitry mark
this manufacturer’s sets as quite con-
servative in design. A cable-connected
remote control device is available on
some of the new models.

Conclusion

Another year has brought few really
novel designs, but there have been
quite a few changes (many of them im-
provements), including greater varia-
tion than last year within the separate
lines of individual manufacturers. Such
long-heralded developments as truly
flat picture tubes, fully or partially
transistorized TV sets, and a sharp up-
swing in color continue to be exciting
prospects for the future. For the
technician, 1959 is not the year for
startling new requirements in tech-
nique, fundamental knowledge, or test
equipment. For 1960—who knows?

DAYTON "HAMYENTION"

HE Dayton Amateur Radio Associa-

tion, Ine. has scheduled this year’s
“Hamvention” for May 9th at the Day-
ton Biltmore Hotel in Dayton, Ohio.

Each year representatives of the ham
“fraternity” in the U.S. and Canada con-
vene in Dayton to learn what is new and
to meet friends and see new equipment.

Last year some 2500 hams were reg-
istered and an even larger turnout is ex-
pected this year. Registration will take
place on Saturday morning and the
event will wind up with a gala banquet
Saturday evening.

For further details on this amateur
event, write to Robert E. Wilcox, 2438
Westport Dr., Dayton 16, Ohio, or call
him on K8EJI.

SSB GROUP ELECTS
HE SSB Amateur Radio Association
has named a new slate of officers and
directors which will serve during 1259.

S. Edwin Piller, W2KPQ of NBC, was
named president with Irving Binger,
W2CMM, vice-president; Alexander Mac-
Donald, W2PRB of Metropolitan Broad-
casting Co., secretary; and Irving Rich-
ter, W21VW, treasurer.

The board of directors includes Ed-
ward Gundrum, W2BXY of NBC; Frank
A. Gunther, W2ALS of Radio Engineer-
ing Lab; Herman G. Mustermann,
W2TP of U.S. Rubber Co.; Norman L.
Rowe, K2DFW; Benjamin H. Russ,
W2QZ of CBS; Stewart W. Seeley,
W2ZE of RCA; Irving L. Strauber,
K2HEA; and Harry Whiting, W2JXH.

“Hold-over” directors include: George
W. Bailey, W2KH, of the IRE; Robert
W. Gunderson, W2J10, Braille Techni-
cal Press; John F. Rider, W2RID, pub-
lisher; and M. B. Kahn, W2KR, ARRL
director.

The Association meets each month in
the NBC studios in the RCA Building in
New York City. It publishes a monthly
newsletter and sponsors the SSB Dinner
in New York City each year during the
I.R.E. Convention. Arrangements are
being made to set up chapters in princi-
pal cities throughout the U.S.

Among the prom1nent individuals
holding memberclup in the organization
are: General Curtis LeMay, K4RFA;
Herbert Hoover, Jr., W6ZH; General
Francis H. Griswold, KODWC; and Brig.
General E. Earle Cook, W4FZ.

A letter to the president at 157-32
20th Avenue, Whitestone 57, New York,
will bring full details.

RADIO & TV NEWS
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N®T USED,N®T PULLED ®UT OF OLD SETS

Bra

BETTER BB - BETTER
THAN THAN

70% " 70%

OFF! ) B OFF!

Ask for Types Not Listed - Send f

i,

Type Price Typ { Type Pricef Type Price| Type Type Price |
1AX2 .62 | 5BQ7 .97 |6BC5  .54|6CU6 1.08{12AF6 .49 [12V6GT .53
1B3GT .79 |5CG8 .76|6BD6  .5ligeyy  .71/12AQ5 .52 {12w6 .69
1S5 511 5c18 .76 | 6BE6 .55 ! 6DE6 58 |12AT6 .43 17AX4 67
1U4 57 | 536 .68 | 6BF6 .44 | 6DG6GT .59 [12AT7 .76 [17BQ6  1.09
1U5 .50| 518 .81/ 6BG6G 1.66(6DQ6 1.10|12AU6 .50 |19AU4 .83
1X2B  .82)| 5u4GB .60|6BH8 .87 gpTe .53|12AU7 .60 |19BG6 1.39
2AF4 96| 5u8 .81 6BK7 .85|6J5GT  .51[12av6 .41 [19T8 .80
2BN4 .60 | 5v6 .56 {6BN4 57 |6J6 67112av7 .75 |25BQ6GT 1.11
3AL5 .42 5xg 78| 6BN6 .74 |6Kk6GT .58|12AX7 .63 |25C5 = .53
3AU6 51| 5v3GT .46 |6BQ/ 6L6 .84|12AZ7 .86 |25CD6  1.44
3AV6 41| 6aAB4  .46] CU6 1.25|6s4 48|12B4  63[25CU6 1.11
3BZ6 55| pACTM .96 6BQ5 .65 lgsk7GT .74|12BD6 .50 |25L6 57
3BY6  .55| gaAF4  .97|6BQ6GT1.05 |6SN7GT .65|12BE6 .53 |35C5 .51
3CB6 54| 6AG5  .65/6BQ7 .95 |6T4 99(12BH7 .73 |35Z5GT .60
3CF6 .60} 6AH6  .99{6BR8 .78 |6T18 .80|12BQ6GT S0B5 .60
_ 3DT6 .50 | 6AK5 .95/ 6BY6 .54 |6U8 .78 1.06 | 50C5 33
- 3v4 ;g 6AL5  .47|6BZ6 .54 |6V6GT .s;; 12BY7 .74 |50L6GT .61
L 4BN6 .75 [6AM8 .78|6BZ7 .97 |6WAGT .57|12C5 .56 | All Tube Prices
RAD-TEL TUBES 4BQ7 .96 |6AN8  .85|6C4 z; 6W6GT  .69/12CUS 58 [Subject To Change
Individually Boxed! 4DT6 .55 |6AQ5 50| 6cB6 .54 |6X4 .39 :gglé% :~g: Without Noficel
4BZ7 96 | 6AT6 43 6X8 77 : NOT
e on e [acee  3a |G goleche e i sl armiate
5AM8 .79 | 6AU4GT .82 a8AU8  .83{12KS .65 wity ANY
Every Rad-Tel Tube Is | 5AN8 .86 [6AUS  .50|Scoq  5o[8AWS .93/12L6 58| qryep may
BRAND NEW  |5AQ5 .52 [6Aus  [87|CERT  24|11CY7  75|125A7M 861 % opnep
2 , |3AT8 .80 [6AVE  40lgcny  45(|12A4 604 oo L Y64 TUBE CO.
uaranteed 1 Full Year! 5BK7A .82 | 6BAG 49 6CS6 '57 12AD6 57 "

Q % L] [
i i % % 04 = .
TERMS: A 25% deposit must accompany all orders—balance C.O.D. All shipments F.O.B. Newark warehouse.
Orders under $5—50¢ Handling Charge. Subject to prior sale. No C.O.D.’s outside continental U.S.A.
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Demand the finest in
Electronic Test Equipment-
EMC, of course. You get

the most quality per
measurement dollar!

NEw! EMC Model 301
Speedi Tube Tester

Checks tubes in seconds.
Checks shorts, leakages, and
quality. Over 375 tubes, in-
cluding 0Z4, now listed. New 4
listings available. Checks !
and rejuvenates Picture }
Tubes with Model PTA (Pic-
ture Tube Adaptor), at only
$4.50. Modet 301P (ilfus-
trated),

with 4127 meter & oak, Carrying case ............... $47.50
Ki 33.20
Model 302C, (with 7127 meter) ................. 62.90 .
Kit g 47.90

NEw! EMC Model 108
Handi Tester

The only appliance and auto bat-
tery tester in its price class to
use a D'Arsonval, instead of an
iron vane type meter, Gives ex-
clusive advantages of maximum
accuracy and scale length, and
minimum battery replacement
cost . . . at no added charge.
Complete with test leads and
+instruction manual.

Wired ...l $1595 Kit -,

NEw! EMC Model 905-6A
Battery Eliminator, Charger,
and Vibrator Checker

A MUST for auto radio service.
Features continuously variable
voltage output — in either 6
or 12 vyolt operation, Checks
atl 6 or 12 volt vibrators.
Wired.. .. $

NEw! EMC Model 601,
Wide Band Oscilloscope
forColor & Monochrome TV

Features full 5 mc band with
push-pull vertical amplifier
with sensitivity .02 volts per
inch, retrace blanking ampli-
fier for clearer pictures, and
multivibrator sweep from 15
cycles to over 75 kilocycles.
Wired and tested ...$117.90

NEw! EMC Model 206P
Dynamic Mutual Conductance Tube Tester

The lowest priced mu.
tual conductance tube [/
checker on market.
Checks tubes for mi-

cromho value and gas
content. Completely flex-
ible switching. Your best
buy in a quality tube
tester. (Hand rubbed
Carrying Case) ....$83.50

§ 0 5055 50 B0 B0 R A 09 E5 4 S5 4 S NS G0 D 0 00 60 =5 a6

8 Yes, telt me more, send me—FREE—  RN-4:58
: a detaited catalog of the complete EMC line. :
L} 1
: NAME. i

1
H STREET. H
H ) A state______ |
8 Electronic Measurements Corp. 1
1 Mc 625 B’way » New York 12, N. Y. 1
[} Ex. Dept. 370 B'way, N. Y. 13 1

l-------------------------J
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Hi-Fi Test Report
(Continued from page 47)

quieting, at least 11 uv. input is needed.

The tuner is supplied with a built in
line-cord antenna which proved en-
tirely satisfactory for use within a
reasonable distance from the stations.
For fringe area reception this antenna
does not provide the best results. It
would be necessary to use an outdoor
antenna system.

STEREO REMOTE
CONTROL

N extremely novel and useful stereo
center remote unit has just been an-
nounced by Lafayette Radio. It is
their Model KT-315 and is available
only in kit form. This is the first
time that we have had an opportunity
to check a system of this sort that uses
tubes. Previous units checked were
passive in that no tubes were used. It
is surprising how many various func-
tions and how flexible such a compact
unit can be. In addition to convention-
al stereo reproduction one can operate
monophonically through both speakers
from either of the two channels. The
unit provides for reverse channel, re-
verse phase, and then a combination of
both reverse phase and channel. It has
individual volume controls. However,
they are of the clutch type and, when
engaged, both channel controls rotate
together. A third channel output is
provided which is basically a 50% mix-
ture of both of the channels. This out-
put level is variable and therefore can
be adjusted to an individual’s likes.
One of the main features of this unit
is the incorporation of what is called a
“calibrate” adjustment. Its main pur-
pose is to provide equal output levels
when you switch through the various
operations. The method by which this
is done is rather unique. It is accom-
plished by using a monophonic record,
or any single channel source, and pass-
ing the signal from one of the channels

Over-all view of stereo remote control.

through a phase inverter and compar-
ing the output with the other channel.
When the gains of both channels are
identical (by adjustment of gain con-
trols on the preamplifiers) the signals
will be equal in amplitude and since
they are 180 degrees out-of-phase, they
will cancel and produce a null in the
sound output.

Another feature which we haven't
run across in any of the other units
we have tested is a “bridge” control
which, in effect, reduces any tendency
toward “hole-in-the-middle.” With a
measured channel separation of 48.5 db
it is possible, if the speakers are placed
too far apart, to obtain an extreme
“ping-pong” effect. With proper posi-
tioning of the bridge control it is possi-
ble to reduce the channel separation
to any desired degree, even to zero,
which would then provide a mono-
phonic reproduction effect.

Two considerations should be kept
in mind when deciding to use any cen-
tral type of control unit. One is its
specific application and the other is its
performance in that such a unit should
not add any coloration to the response
and its hum and distortion should be
extremely low. As to the performance
of this particular unit, all we can say
is that the engineer who designed it did
a remarkably good job. The frequency
response is perfectly flat from 30 to
15,000 cps. The IM distortion (4:1
ratio, 60 and 6000 cps) with 1 volt in

Circuit diagram of the KT-315 stereo control center. Two tubes are used.
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WHY BUY ELSEWHERE WHEN

COLUMBIA UNDERSELLS EVERYBODY"!
PE-103 DYNAMOTO

ia rolls back prices to 19

input; output 500 VDC @ 160 mils,

Ic 200 mils. Complele with filter, con-
denss mounting base, circuit brL_akcrs, and
two B ft. heavy duty battery cables. $12 50
Excel. (Ship. wt. approx. 100 Ibs.).

ARC-1 TRANSMITTER- RECElVER
100-150 me, 10-chanuel, crystal controlled.
Bu n 24 VvDC dyn'lmotor Mfg. by Collins.
¥.B. for aircraft, CAP, mobile, etc.

Good _cond. . $49 95
BC-659 & BC-620 ACCESSORIES
PE-117 VIBRATOR POWER SUPPLY: 6 or
12 V. Like new. Only 3.9
SPARE TUBE KIT:

PERE

-4

.ﬂﬂqﬁﬁﬁﬁ

X

X

Inclu(lcs 8 tubcs!
el | New .l 3. F
3 %AINTENANCE KIT: Includes crys Qt'll‘.; QE
5 TELEPHONE 'HAND SET: New. Dniy 3.95 ‘g

-

M

COLUMBIA SLASHES PRICE

= ON MEASUREMENTS CORPORATION
1 DEL 84 SIGNAL GENERATOR!!!
= Frey.: 300-1000 MC in one band, direct
] reading dial. Freq. accurate to =0.5%.
nulput voltage continuously variable from
300.000 microvolts! Output im-
b-\{ﬂ p((h\nce 50 ohms. Modulation 0 0 to 30%.
Y Chaice of 400, 1000 m ,00 cvcle-:
L Pulse freq.: 60 to 100
1 60-1,000, 600-10.000, nnd 6. ()00 100 000 2]
.._,h nu]sos per second. Power supply 117 V. 50 B
| 60 (‘\(‘le= ORIGINAL COST WAS $1,900. 00' r
Dim.: 13 x 26 x 121A7, Excel- |
|:!‘l<"'l lent cond Wt 150 1bs. ()NLY $195 oo

ASUREMENTS

|
o
]

COR
DEL 80 SIGNAL GENERATOR

'l"lnt[ 2.400 MC in 6 bands., accurate to
+0.57,1 Output voltage continuously vari- a
G able from Q.1 to 10 00 microvolts. Am-
[ plitude mod. is conunuously vunble from .E
= 0 to 300%. Power input, 117 V., 50-60 ]
L cyeles, 70 ORIGINAL cos‘r was =
$625.00! Dim.: 111h 1 9% x 113" ]
Fxeellent cond. Wt ’7 l)S ]
ONLY ..o iieeeae s $295 oo £‘£
- POWER TRANSFORMER e
5 2000 ver @ 200 ma. Continons 2,000 VT ia
st @ 500 ma on Cw. 11 GO cveles, pri. E:-{
e polted xmfr, Mfg. by Chlc'\;!O for ss 95 b
J Colling Radio. Brand New. ONLY. b =
Excel! ARC 5 TRANSMITTERS With tubes! ?‘.\:
—3 ONI, Sd 95 4 2
5 §r>c(‘1'\l at. . 495 T
Ve. Reduced to. 3.95 | & &
] t 5T ME. L. ...
= MD-7 /ARC-S MODULATOR: For above. X
Excel. With tubes. .. ............ 7.95 -
PERMA-FLUX DYNAMIC HI Fl HEADSET! $
| Plastic fiber cones PLUS padded chamois ear 5
muffs. G600 ohms. Monaural or bin- $9 95
b anral tvpe. {Soccifv which b, .. ... . 4
r_ SCR-522 TWO METER POWERHOUSE!
B VIIF Xmtr-Reevr. Has all components! 100- N
k 156 MC. 4-channels, amplilude modulation. r
:’ cryvstal controlled. WITH D\INA]]\..TSOTOR con-
4 irol box, some plugs and all
tubes! Excellent cond........... $24 50

RA-62 AC POWER SUPPLY for aboves T\é(g

)'d New
:1 s_m_l‘TTCRezs STah WMINE DETEC

i

SCR-62 T.oeate {hat leaky pipe or hidden

$19.85

h'm\suro! Completle in carryving case.
Eveellont condition. .. .. o000

i

RCA AUDIO OSCILLATOR ]
Model 154, Freq.: 30-15000 cps. Output imp. hl_,_f.:
250, 500 and 1,500 ohms, 4.95 [
Bxcol, ond. .o ihiaiaa e s 5—4

HC.-312 COMMUNICATION RECEIVER H

1.8-18 MC in 6 bands. 2 stages RF. $39 95 ;|
12 VDC. Good condition.........

LM FREQUENCY METERS
125-20.000 ke. With modulation. Excellent. Egd

Complete with calibration book. None
better—or lower briced! Ea. .. .... $39 95

All Orders FOB Los Angeles. 25% deposit re-
quired. All items subject to prior sale. NOTE
MINIMUM ORDER $3.00. WRITE TO DEPT. R

ELECTRONICS
2251 W. WASHINGTON BLVD.
LOS ANGELES 18, CALIFORNIA

S e

Electronics Engineering
Degree in 27 Months

Become a graduate engineer.
Share rewards awiuiting college men . . . higher
income. rapid advancement. Important firmes
visit Tri-State to interview seniors. Approved for
veterans.

Electronics or Power Maijor
Bachelor of Rcience Degree in 27 Months in Elee-

Realize your dream.

trical. Mechanical, Civil, Chemieal, Acronautical
Enginecring. In 36 Months a B.S. in Business
Administration  (General Business, Accounting,

Kor earn-
Enrollment
Mature

Motor Transport Management nu: 1]01@)
est, capable students. Small classes.
limited. More professional class hours.
students.  Well-equipped labs.  Modest  costs.
Beauliful campus. Year-round operation. Enter
June. Sept.. Jan., Mar. Write J. II. Mc-

]" Carthy, Director Admissions, for Catalog
~—"_|-. and “Your Career”

Boolk.

TRI-STATE COLLEGE

[s1649 College Ave. Angola, Indiana
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and 1 volt out was .0097%. The har-
monic distortion was .06% measured
anywhere between 30 and 15,000 cps.
The hum with controls set for normal
stereo operation is down 84 db from 1
volt.

If one were to consider buying a com-
plete hi-fi system, it would certainly
be best to plan on using conventional
stereo preamplifiers, whether they are
integrated with the power amplifiers or
not. However, ‘there are many hi-fi
enthusiasts today who have complete
monophonic equipment and hesitate to
scrap any part of it. Then the central
remote control idea, plus the additional
channel equipment, is feasible. Those
who have sufficient equipment for dual
monophonic systems certainly will be
far ahead dollar-wise by simply obtain-
ing a remote control unit and convert-
ing the original sound source to stereo.

TAPE RECORDER
STROBE

[]NE of the simplest methods to check
the speeds of tape machines is by
means of ORRadio’s new stroboscope.
When used it is to be held lightly but

firmly against the surface of the mov-

preferably on the supply
reel. Its principle of operation is iden-
tical to that of conventional strobe
discs to check turntable speeds. In this
case it will accurately check recording

ing tape,

speeds of 33, 7%, and 15 ips.

MARS SCHEDULES

FOR APRIL
HERE is the April schedule for the First

Army MARS SSB Technical Net.
Transmission are on Wednesday eve-
nings, 9 p.m. (N. Y. time) on 4030 ke.
upper sideband.

April 1—*“Variable Reactance (Para-
metric) Amplifiers”” by Dr. Sidney
Deulsch, associate professor electrical
engineering, Polytechnic Institute of
Brooklyn.

April 8—*Electro-Mechanical Filters”
by Oscar P. Olson, department head re-
search and development, Collins Radio
Company.

April 15—*“Phosphors and Electro-
Luminescence” by Dr. Paul Goldberg,
engineering specialist, Sylvania Electric
Products Corp.

April 22—*“Atlas-Score Communica-
tions System’ by S. P. Brown, deputy
director, Transmission Facilities Div.,
U. S. Army Research and Development
Lab., Fort Monmouth.

April 29—“Interchanging Scientific
Information by Multi-Lateral Radio Com-
munication” by S. Edwin Piller, W2KPQ/
A2KPQ, Director, First U. S. Army
MARS SSB Technical Net. —{30+

—B30-
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UNBEATABLE!
SPAULDING

“*STRATO-TOWER"”’
FEATURING THE

ALL NEW
SCREW
ANCHOR
BASE

1. No Concrete Necessary

2. Completely Self-Supporting

3. Unconditionally Guaranteed
(Base more safisfactory than
concrete or your money back)

. Absolutely No Hole To Dig

. Fast Installation . . . Base in 15 Min.,
Tower in 90 Min. (2 men)

6. One Base Fits Al Tower Sizes To
48 Ft.

. Tower Completely Galvanized

. All Riveted Construction

. Beaded Channel Leg (Will not rust

inside like tubular type towers)

V1o

O 00 N

How
Tower
Mounts
On
Screw
Anchor
Base

WR\TE

foday for complete liter-
atyre and details on
where to get Spaulding
Strato-Towers for TV—
Ham—Civil Defense—
Industrial Communica-
ftons,

dii
SPAUlDING PRODUCTS COMPANY

550 West Borner Street Frankfort, Indiona
IN CANADA: Delhi Metal Products Co., Delhi, Ontario
139
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CITEA Service Any

TV Set Like a “PRO™

o .H}( 3
j SERVI(‘F\G
i

3,— MULTON S RIVER

Brand-New Edition of Famous Shop
Manval Will Lick “Tough Dogs,”
You Time, Increase Your Income 25% to 65%!
if you've ever cussed over a

M tOllf’h repair . . . if you've ever
wanted more money . . . if you’ve ever
wanted your business and reputation
to grow . here’s a powerful shove
in those directions—the new

Save

Television Recciver Servicing!
Everything and that
means every new idea, every

technique, every profitable prac-
tice . . . collected from little
repair shops, part-time service-

- men, big research centers . . . all
the “red meat” of TV maintenance. repair and service
has been collected into this big 300-page guide and
manual.

Huge ... Yet So Easy fo Use!

You want quick facts on how to deal with tough
antenna installations and ghost problems? Turn to
Chapter 1 and get many field tested suggestions. What
frequency an antenna should be cut to? Turn to
page 6 and get 4 columns of clear explanation. with
examples. What does an ideal video amplifier response
curve look like? Page 127 illustrates it for you.
What should you know about servicing color television
receivers? Read the simple text from page 281 to
page 300. Antennas (30 pages) . installing TV
receivers (12 pages) . . . test equipment (27 pages)

RF, IF and video detector stages (45 pages) . ..
v1de0 amphﬁers (12 pages) . . AGC systems (10

pages) . picture tubes, test patterns, deflection sys-
tems (89 paﬂes) . receiver alignment (20 pages)
UHF Color (32 pages) . . . there’s even an

ea:v reference trouble shooter s chart, md end-of-chap-
ter questions. plus a complete, %u])]ect by-subject index
to put everything at your fingertips fast! With all this
material, 421 pictures, 15 chapters. explained in A-B-C
fashion, it's no wonder that TV Receiver Servicing is
the “Bible’” of the industry!

10-Day FREE Examination for Readers
of This Magazine

Use this for ten full days at our expense. Put its good
scnse to work on your toughest problems. If Fyou're not
100% sure it's the biggest profit-making and time-saving
friend ¥ou ever had, return it. You owe nothing. But mail
coupon now. Once this printing is gone, it will take
months to rush out another.

D. VAN NOSTRAND COMPANY,
Dept. 374,

INC.
120 Alexander St.. Princeton, N. J.

D. VAN NOSTRAND COMPANY, INC.
Dept. 374, 120 Alexander St., Princeton, N. J.

| ——
Please send me—for 10 davs’ FREE USE—a copy l
of the new dth Edition of Television Receiver Serv-

If I'm not complelcly sure it will increase I

ncome by at least 2
10 days and owe nothi
down, plus small deli

7, I’'ll return it within
Otherwise I'll pav $2.50
ry charge. then $2.00 a
s full payment.

Name

City.............. Zone. ... State. ........ ..
D SAVE POSTAGE by enclosing $6.50 with is I
coupon. Same return privilege, money back if

not completely satisfied. l

|
|
|
|
|
I month for two months
I
|
|
|
)

{In_Canada: 25 Hollinger Rd.. Toronto 18)

OLYMPIC FLYBACKS

When the horizontal-output trans-
former on an Olympic receiver that is
several years old must be replaced, the
problem of obtaining a suitable unit is
eased somewhat by the fact that there
is a certain amount of interchangeabil-
ity among the earlier flybacks. For ex-
ample, if a few simple precautions are
observed, types TR2615, TR2092, and
TR2293 are sufficiently similar so that
any one in this group may be used for
another. On type TR2092, the black
lead for the plate of the horizontal-out-
put tube is fitted with a spring clip to
match the cap of a 6BG6. This same
lead on type TR2293 or TR2615 uses a
clip that fits the plate cap of a 6BQR6

2 ON TR26I5
3 ON TR2293

3 ON TR26IS:
20N TR2293

TR2293 AND TR26I5 TR2092
(A) 8}

instead. If the replacement unit does
not have the correct spring clip, the
clip on the defective transformer being
removed may be substituted.

The location of connections on the
transformers differs physically, too. The
information that follows may be used
in conjunction with Fig. 1 to determine
how connections should be made. The
black lead for the plate cap of the
horizontal-output tube is on the right-
hand side of the terminal board of the
TR2615; whereas this same lead ap-
pears on the left on types TR2092 and
TR2293. A similar situation applies
with respect to the red lead for the
plate of the high-voltage rectifier. It
appears to the right on the TR2615, but
to the left on the TR2092 and TR2293.
Also terminals 1, 4, 5, 6, 7, and 8
are positioned in one way on TR-
2092 and in another on TR2293 and
TR2615, as shown in Fig. 1. When in-
terchanging, transfer all leads to the
same terminal numbers. Do not trans-
fer to the same physical locations.

WESTINGHOUSE: AFT FAULT

In connection with chassis V-2372
using Automatic Fine Tuning, in-
stances have been reported where,
during initial warm-up, a.f.t. does not
pull in on the proper channel. The
cause will generally be slow heating in
the horizontal-output and/or damper
tubes. When this happens, the keying
pulse required by the a.g.c. tube for
proper operation is not available, and

wwWw americanradiohistorv com
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¥ 0-500 Microamps (Basic Movement) 314 Aircraft s
Meter. Marked fuel Air Ratio mfd. by Cam- *

i bridge instrument. 59 x
*¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥*

Heavy Duty Power Trans PRI. 220 V 60 cyc (can be
mnped for 115V) Sec. 3800 VCT/350 MA. Mfd. by
W. Co. 855 h x 9 1g. x 9 wd 15.95; 2 for 30.00
POWER TRANX PRI1. 115v or 220v 60 cye. Sec. 1400.
vCT 300 MA (Conservative) 6.3v-4A/6.3V-14/5V-44A,
Mfd b Co BodyD1m721/32h~<6”3/32 lg.
5 5

v 45
servative) Mfd. by Merlt 3"00 VRMS 120 DCR.
Raduo TRANSMITTER T-59/CRN-4 N

GLOBAR non-inductive resistor 600 ohms 118 Watts,

NEW ea. 12 for 10.00
PORTABLE AMPLIFYING MEGAPHONE Complete w/
electric megaphone and microphone, pistol grip and
triseer switch additional hand microphone and switch
poxtable tripod stand comb. amplifier and battery
......... Brand New 39.95
500 ma 91 ohms DCR_ HI

FILTER CHOKE—3HY

POT 2000 VRMS (sma .2,

AMPLIFIER RC-6R6-A-unit line termination. -19.95
SORENSON REGULATOR——mput 195-130 volts out.
put 115 at 1 KVA. ..., . ........... 59.95

at 1 Used
VERTICAL FLIGHT GYRO type C-1 Autopilot...29.9!

4)(¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥

BC-645 XMTR RECEIVER WIT B%
X Tontrol ‘335 Bor Above. BRAND
R4 gosnxg’xc BYNAMOTOR. ... B

‘K************************k

VARIABLE CAPACITOR Glass Dielectric Concentric
Ty 1-8 MFD........ 6 for 1.00; 100 for 15.00
2AP| tube W/SOCKet. Lo

DYNAMOTOR-EICOR. 6 Volts in-ocutput

150 MA. ... oo ieeianauy 952 for 13.00
POWER SUPPLY UNIT PE-110- B 115V /60 eye. (used
with BC-66

Like New 49.85
TEST SET TG-;4a/up Echo Box 1150 T 1350 mc
w/accessories & Man
BC-652 Receiver 2 Gmc W /tubes&
Less Tubes & Dyn. Good Co
BC-1306 XMTR Receiver Comp
8500 KC CW Voice
BC-638A Fleq AMeter
Freq. crystal-

BCB3O. .. . te it i e aae e \ew
RM-52 REMO CONTROL UNIT

29.75
100-156 mec_ Comprises fixed
ontrolled osc. for calibrating Receiver

24, 95

or SSB Phone patch circuit included. new 1.95
Auto Pilot formation stick U. S. Air Fo YPE C-1
can be used for remote control, etc.. new 4.95
DROPPING VOLTAGE Resistor 12 to ts ]:23 W

N
CAVITY BC-1132 w/721B Tube......... New 1.98
AUD!O TRANX output Pri 8500 ohm Sec
4 ohms fully included 1 13/16 x 214 \\'}E\V

!\ew 59C 2 for 1.00
. New 1.39
Quantlty Pnce—Wnte

LARGE QUANTITY OF LATEST CONMPONENTS
IN STOCK
SEND LIST WILL QUOTE—LARGE OR SMALL

SPARKS FRADIO SUPPLY.
194 GENESEE 5T.. BUFFALD 3. N.Y.

PROMPT DELIVERY ASSURED

WOW !—

HANDY TALKY checked OK, Less batteries. .
MC.

Mini TRANSIVIITTER—Radmsomle 390-410
w/2 tubes in small box 214"xX2Ve”x434" .. .. ...
75 Watt PHONE TRANSMITTER—Army BCig1.

RELAYS' Tiny Sigma 11F 10, 000 ohm, Sens.. .95
' Peanut-Size 6 Volt SP 1.
Hi-v REIRY COntact Rating 480A peak .6A aver-
age @ kvde, Coil voitage 115V 60CPS. ... 7.95
Solenoid 110V AC or 24V DC. 34" push....... 1.95
RELAY CONTROL UNIT incl. sens. 10,000 ohm

W ’'huilt in resistor for ne-51.
TELEGRAPH KEY J-47 .

Army BC611, like new!

Sigma Relay (114 Ma) Thermal Bi-Metal Strip.
Heating element Hi-Z Audio Choke, mimi Alnico

magnet, neon lamp, resistors. capacitors.......
METERS- 27: 0-1p IVI ‘5‘3 95: 0-1 Ma $3.635;
0-3 Ma 0-5 Ma $3.93; O

RF Amps. $1.95.
L O-1 Ma: 0-3 Ma: 0-107 0-.50.
400 Cycle FREQ. METER: JBT in Rakelite case. . 9.95
BC 221 FREQUENCY METER: Complete, Like New!.59.95

12V-300V @ 100 Ma...... 6.95
DYNAMOTORS: 12V-235V @ 175 M; . B
PE101—New, 12V-600V @ 200 Ma.......

12/24 DC GENERATOR Mobil or Marine,

driven, filtered, 25/50 amp.
IHXQTCEGQCONIVERTER 130-147V DC.

cycles, 5.3A KVA.350 (Ianettc)

RADAR Range Calibrator TS102A

2000. inel: 5-6AC7, 2-8AG7,

FIL. 5VCT & 6A;: Pri 115-
TRANSFORMERS 230V; 50-60 cycle, cased 1.95
CURRENT TRANSF (dou;zhnut) 50/5 ratio. 2VA. 2.95
PLATE: 1420 400 Ma, with caps at
710VCT also 630 VCT @ 400 Ma, cased...... 16.95
Mlsc Scope_Shield 5” Mu Metal,......... 1.95
"! CRYSTALS 27.255 Mec. Citizen Band.. 1.35

Vertlc'll Sectional Whip ANTENNA 32 ft., W)th base 4.95
Line Noise FILTER for Cars, Boats, ete. 6/12/24V
INDS. . ot et o s e e e 99
ORD: 4-conductor, stretches to 6 ft.
Phono MOTOR & TURNTABLE 78 RPM, 115V AC. 2! 50

RADIONIC

36 WALKER STREET, NEW YORK 13, NEW YORK

HI-FI COMPONENTS
SLEEP LEARN KITS

UNUSUAL
VALUES

MERITAPE

Low cost. high quality
recording tape, in boxes FREE

or cans. 1959 Catalog

DRESSNER, 69-02 RA, 174 St., Flushing 65, N.Y.
RADIO & TV NEWS
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a.g.c. voltage is not developed during
warm-up. :
Without a.g.c. action, the i.f. ampli-
fiers operate at maximum gain for a
longer period than is normal and, as a
result, an incorrect a.f.t. control volt-
age is developed. This erroneous volt-
age, in turn, pulls the tuner oscillator

3BZ6
20d.1.F. AMP

VIDEO DETECTOR

ER

TO
VIDEO
AMP.
GRID
L302
500un
roes SYNC.
i
0307 csoa <
15x S X
i
ST N
{ g
7 N R318
____________ soozexs 3.9K

down in frequency by about 3 or 4 mc.,
causing it to lock in on a spurious sig-
nal developed within the receiver.

Changing the slow-heating tubes
will, of course, correct this condition.
However, a simple circuit change (Fig.
2) will prevent this problem from de-
veloping altogether. It involves cou-
pling a small negative voltage into the
a.g.c. line, independent of regular a.g.c.
action, to prevent excessive i.f. gain
during warm-up. Resistor Rss is re-
moved and replaced with two others
—a 1500-ohm unit and a 2200-ohm unit,
with the latter nearest to ground. Then
the ground end of Ruw is unsoldered,
and this lead is connected to the junc-
tion of the two new resistors. The brok-
en line in Fig. 2 shows the new circuit
wiring and added components.

CROSLEY: CRT VARIATION

In some of the early G-21 models, a
21ALP4 picture tube was used instead
of a 21ATP4. However, if replacement
becomes necessary, an ordinary 21-
ALP4 may not serve the purpose. This
is due to the fact that the Aquadag
coating on the conventional 21ALP4 is
smaller in area than the coating on the
21ATP4. As a result, the receiver may
develop a tendency to poor interlace.
The 21ATP4 will thus generally be a
more reliable replacement.

NOISE IN AUTO RADIOS

If a relatively small amount of mo-
tor noise begins to be heard in an auto
radio of the hybrid type using the
12DLS8 tube and this becomes a service
problem, this tip from Motorola may
save you troubleshooting time. Specifi-
cally, the symptom was noted on Mo-
Par Model 853, designed for the 1958
DeSoto autos.

It has been found that this motor-
noise condition starts developing when
the 12DL8 tube begins to go defective.
Replacing the tube with a good one of
the same type can, of course, get rid
of the difficulty. However, for a more
certain cure that will help avoid re-
currences, use a 12DV8 as the replace-
ment instead of the 12DLS.

April, 1959

atTey ey & TV-900
NEWE EQUIPMENT LINE

MODEL 909 e
WIDE BAND CHAIN AMPLIFIER e

Model 909 Wide Band Chain Amplifier.
Bandwidth 20-220 mc. Gain 28 db at
Channel 13. Manual gain control range
10 db. Recommended multi-channel out-
put level 46 dbmv. Input and output im-
pedance matched to 75 ohms. Integrated
power supply. Distributed circuit permits
continued operation even after tube out-
age. No realignment necessary with tube
aging or replacement. $235.00 LIST.

SKL's TV-900 Line also includes:
Single channel amplifiers
Channel pass filters

Channel combiners with plug-in attenuators
Hi-Lo combiners

Hybrid splitters

Directional coupler line taps

Write today
for full information

SETS THE STANDARDS OF
TOP QUALITY — TOP RELIABILITY

In TV Distribution Systems for
Hotels, Hospitals,
Apartments, Stores,

Housing Developments

AP

MODEL 901
CHANNEL POWER AMPLIFIER

Model 901 Channel Power Amplifier. 10
volts maximum output; 5 volts with less
than 19, distortion. Minimum 35 db gain.
Impedance matched to 75 ohms at input
and output. Full 6 mc bandwidth. Avail-
able for Channels 2-13. Self-contained
power supply. Delivers full fidelity mono-
chrome or color pictures for all high
level signal requirements. $325.00 LIST.

SPENCER-KENNEDY
LABORATORIES,
1320 SOLDIERS FIELD ROAD

INC.,

EO0S5TON 35, MASS.

TEBX PORTABLE STATION

A complete portable
PO ,0 Q
POl
g

station (Transmit-
ter/receiven), com-

plete with all op-

erating accessories.

Self-contained  in i:f o

portable field chest. |l@ ';g{m (o) @(D meg
Transmitter: 9 ) O ﬁ); Pt
watts CW, 3 watls o< 0@@2 So)
phone. 837 in final.

Fred. range: 2,000 kc to 4525 ke. VFO or cmstal
controlled. Receiver, AM or CW, 2,000 to 8.000 k.
Complete with hand generator for cmergency operation.
Ideal for field day, and for use as an emergency stand-
by station. New, with instruction book, $59 50
antenna, all accessories................

EL-2 Tower supply for recvr unit only. 115 vac
ODEEALION 4t et it eenetesenensassnransnsananen $9.50

RU-17 RADIO SET

Complete airborne set, compaet and lightweight.
Transmitter covers 2.000-4525 kc and 6.000-9050 ke.
Tower output on all bands is 15 watts. AM-CW-
MCW. Recei\'er covers 198-13,950 ke. Al tuning is
done with plug-in tuning units. Transmitter is VFo
and uses a pair of 837's in Final. RF ammeter in
antenna circuit. Teceiver is a d-stage TRF with
built-in BFO. Set is complete with all tubes. tumng
units, 24VDC dypamotor. plugs, eontrol boxecs, in-
struction book. The only items not supplied are: mike,
headset, and inter-unit cabling. Schematic $32 50
on request. Shpg. wt. 125 lbs. New.

AN/ART-13 TRANSMITTER

100 WATTS
2-18 MC.
PHONE
CW-MoW

Designed to provide radio communication by voice,
(MCW) or CW telegraphy. Class "*I3’’ audic modu-
lator system capable of modulating the carrier at least
90% on voice or MCW. Incorborates automatic tuning
mechanism which may be used to select any one of
11 frequencies, range 2000 K( to 18.100 WC. TFre-
q:]u{ncles 200 ]\(1‘1 te 1500 KC range is provided by
addition of oscillator 0-16/ART-13A. $

Excellent ................ / ............ 45 oo

All prices are FOB _Brooklyn,
Send check or M.O. Shipping charges COD

COMMUNIGATIONS EQUIP. CO.
343 Canal St., New York 13, N. Y.
Phone: WOrth 6-4045

Wwww americanradiohistorv com

GET INTO ELECTRONICS

: TODAY’S TOP OPPORTUNITY FIELD
- EI.ECT RONICS

T ELEVISION

RADIO -ELECTRONICS

TRAIN IN THE NEW SHOP-LABS OF

OLDEST, BEST

YN E EQUIPPED SCHOOL

OF ITS KIND IN vu.S.
in Chicago—Electronic Center of the World. Pre-
pare for a better job and a successful future in TOP
OPPORTUNITY FIELD. Train on real equipment
—no advanced education or previous experience
needed. Lifetime employment service to graduates.
Finance Plan —enroll now, pay most of tuition

later. Part time employment help to students.

FREE BOOK —Mail Coupon or write to address
below for Big Free Illustrated Book— “Guide to
Careers.” Whether you prefer ELECTRICITY-
ELECTRONICS, TELEVISION-RADIO ELEC-

TRONICS OR COMBINED ELECTRONICS
TRAINING, this book describes all training offered.

information comes by mail. No obligation
and NO SALESMAN WILL CALL.

B. W. Cooke, Jr., Pres. Founded 1899
COYNE ELECTRICAL SCHOOL

Chartered as an Educational Institution Not for Profit

1501 W. Congress Pkwy., Chicago 7, lll., Dept. 49-6A
Coyne Electrical School _I
New Coyne Building, Dept. 49-6A l

1501 W. Congress Pkwy., Chicago 7, lll.
Send FREE book “Guide to Careers” and I

details of all training you offer. l
Name. l
Address

City. l
State. I

(I understand ne Salesman will cali}

——————
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WORLD’S GREATEST
SURPLUS BARGAINS,
IN CATALOG F-59

UHF CONVERTER

100 to 225 MC Western Electric
Converter—Plug in unit. Covers
B Frea. 100 to 225 MC with 30 MC

-3 " resultant frea.; & tuneahle dial,
AFC + or — control, using 1/6}4 &. 1/5676 tuhes.
Shielded in cast aluminum. Size: 7% X 34 9
6% x 9%". AM-9I3/TRC......... New: n

SPEAKER DRIVER UNIT
25 Watt 15 Ohm—5"
X 4'” with 135 x 24
Mtg. Nipple. Uni-
versity #SA-30B—No. MX 1054/U~—
Price: §12,95 Each 2 for $25.00

Many Other New Items In Catalog F-59

RECEIVERS:

BC-779 Super Pro. Receiver............. : $69.95
RA-94 Super Pro. Rec., AC Power Supply. Used 14.95
ARB-Receiver—[90 to 9050 KC.......... © 1795

BC-453 - 454 - 455 - 1206 - 229 - 312 - 348
and Many More in Stock! See New Catalog F-59.

COLLINS ART-13
TRANSMITTER

_s49.%

2 70 18.1 MC—100 WATT—PHONE, CW, MGW

The most desired Set on the surplus market—Easily
converted to 10 Meters (See Surplus Conversion Manual
No. 2—$2.50). Automatic Tuning for selection of 1l
Channels in the Freq. Range. Tube Line-Up: |/837,
1/813, 2/1625, 1/128)7, 2/6V6, 2/811, 2/128L7,
. AC Power Supply requirements: 28 VDGC/I0
A, 400 VDC/225 MA & 1250 VDC/250 MA, Size:
23% X 16 x 113 Wt.: 70 lbs. Price, USED: $49.50
Price—Same as above—-excep’( Less Tubes...... 30.00
DY-12/ART-13 24 V, Dyn. w/Filter & Relays—U 12.95

SCR-522, RT-18/ARC-1, BC-191, BC-375,
BC-1306, BC-604, & Command Equipment—
See Catalog F-59!

KEYERS, TELEPHDNES, HEADSETS, MICS.

TS-9 Handset............... 1 $2.95—New: § 3.95
TS-13 Handset w/PL-55 & PL 68 U 95—N: 3.95
T-17 Microphone ... ........ Used: $3.95—New: 6.95
CM-1-SC Hand Carbon Mic.—Mobile type..New: 6.95
EE-8 Field Telephones..Used: &12 95—Recond. : 16.95
BD-7| Switchhoard—6 Line....U: $14.95—New: 24.05
BD-72 Switchboard—12 line...U: $24.95—New: 34.95
RM-29 Control Unit....New: $193—W/Handset 8.95
RM 52 Control Unit (Patch Found.) U:$1.95—N.:  2.95
H-16/U Headset—B8000 ohm..... U:$t %—-New 2.95
HS-33 Headset—3080 ohm....... U:$4.95—New: 7.95
TG-34 Keyer F/Code Practice......... Re-New 95
5

Code Practice Tapes, Inked Paper—15 to Set. N .9
J-45 Tel. Key with cord and plug......... New: 1.50

| Meny Qther Items In Stock—See Catalog F-59]

HIGH FREQUENCY RECEIVER

Used for Remote Control in the 65.9
to MC Band. Variable Con-
. denser for tuning 4 pre-set Channels.
Complete with Tubes: 6/6AG5, 3/
616, 1/6ALS; 24 VDC Dynamotor—
. output 250 VDC 60 MA.
Band Filter, ete. Size: 10 x 12 x 6"
* USED:$6.95;UNUSED:$8.95

AN/APS 4 Radar Set—3 CM ............ New: $ 69.00
AN/APS-3 Radar Set—: N
1D-169B/APN-12 Radar Osclllosc w/tubes..U: 12.95

POWER SUPPLIES ® DYNAMOTORS:
PE-120 Power Supply F /BC-659, BC-620.Re-New: $ 7.95
AC Power Supply F/BC-603-683

IKit: $10.00—Wired: 14.95
PE-237 Power Supply F/BC-1306........ Used: 14.95
CD0%045AVlbrat0r Pac—12 VDG/300 VDC o

DM-34 Dynamotor 7.95
DM-35 Dynamotor u 5 T 995
100 Different Dynamotors & ‘Power Supplies
in Stock—5ee Catalog F-39

LARGEST VARIETY of SURPLUS
EVER OFFERED! See CATALOG F-59!

New Catalog F-59 now in the mail. If you did not re-
celvet l'f(ynlease write! 1tems previously advertised still
in stoc

Address Dept. RN @ All Prices F.0.B., Lima, Ohio.

Minimum Order $5.00, & 25% Deposit on all C.0.D.’s

FAIR RADIO SALES

132 50UTH MAIN 5T, &

142

LIMA, OHIQ

Service

Industry

ITH THE NEW year well under way,

results of elections from service as-
sociations all over the country are
coming in steadily. If your group has
neglected to let us know who its new
officers are, get the roster to us as soon
as possible. Keeping the record
straight is invaluable when individuals
or associations wish to correspond with

other groups concerning items that ap--

pear in these columns. Help us help
you. Some election results follow.

FRTSAP Elections

Dave Krantz, owner of the Philadel-
phia Television Service Corporation,
1298 Cheltenham Ave., Philadelphia,
Penna., was elected president of the
Federation of Radio and Television
Service Associations at the associa-
tion’s annual meeting. He succeeds
Bert Bregenzer of Penn Radio & Sound
Service, Pittsburgh, who was named to
the new post of chairman of the Inter-
Industry Relations Committee.

Mr. Krantz, who is a director of the
Television Service Association of Dela-
ware Valley, was one of the founders
of the Pennsylvania State Federation
when it was organized twelve years
ago. He served as chairman of the
FRTSAP for six years after its
formation.

The Keystone State Federation is
reputed to be the first statewide or-
ganization of local radio and .television
service associations formed in the elec-
tronic service industry. Its organizers
were staunch supporters of the philoso-
phy that the industry could best be
served by a national association com-
posed of strong statewide federations
of local groups.

Wayne Prather, president of the
Electronic Service Association of Mid-
State Pennsylvania and owner of
Wayne Electric in Harrisburg, was
elected vice-president of FRTSAP.
Adam Deets of the Luzerne County
Service Association was named record-
ing secretary; Leon Helk, Carbondale,
Penna., representing the Lackawanna
County Television Service Association,
was re-elected corresponding secre-
tary; and L. B. Smith of Hershey,
Penna., who is a member of the ESDA
of Mid-State, was re-elected treasurer.

NATESA and IDEA

The National Alliance of Television
& Electronic Service Associations,
speaking through Executive Director

- Frank J. Moch, clarifies some details

in the promulgation of the IDEA pro-
gram at the convention of the Indiana
Electronic Service Association, as re-
ported in this space in January and
elsewhere. Listed among “association

wwWwW americanradiohistorv com

officials who participated in the infor-
mal discussions at the Indianapolis
meeting” were Vincent Lutz and Frank
J. Moch of NATESA.

While the two officials named were
indeed present, Moch reports that
neither he nor Vin Lutz participated in
the development of the IDEA program.
“IDEA was presented without previous
notice as a fait accompli, complete with
full set of rules, dues structure, and a
chairman, and no discussion took
place,” says Moch. He adds that, in the
interests of unity, he feels the founders
of IDEA should have approached NAT-
ESA officials for preliminary discus-
sions. He emphasizes that the IDEA
movement does not speak for NATESA
in any way.

Annual Texas Fair

The annual Electronic Service Clinic
and Fair sponsored by the Texas Elec-
tronic Association will be held in San
Antonio in August, with members of
the San Antonio Radio & Television As-
sociation serving as hosts. The intense
competition among the four major
Texas cities that rotate the sponsorship
of this widely acclaimed annual event
has led to a steadily mounting record
of attendance at the three-day affairs.
Al Niehaus of San Antonio, president
of TEA, recently stated that the San
Antonio association will develop the
largest turn-out of service dealers and
technicians ever registered at a service
clinic in the southwest.

IDEA Progress

Representatives from electronic serv-
ice associations in thirteen states re-
cently gathered in Chicago for the first
general national meeting of the In-
dependent Dealers Electronic Activi-
ties Committee. The all-day session,
under the chairmanship of Robert M.
Sickels of Indianapolis, heard reports
from the chairmen of the subcom-
mittees, elected a slate of officers, and
formulated plans for an intensive grass
roots campaign to counter the activi-
ties of set manufacturers who are en-
gaged in factory and captive service.

Tilman Babb of Wilshire TV, Dallas,
Texas, the original temporary chair-
man of the IDEA Committee, gave a
detailed report on the service plans and
activities of the ten set manufacturers
that had replied to a letter mailed by
the Committee to a total of twelve
manufacturers.

The IDEA Committee letter said, in
part:

“The purpose of this letter is to re-
quest a statement from you as to
whether you do now (or plan to in the
near future) supply repair service on

RADIO & TV NEWS


www.americanradiohistory.com

get more
enjoyment
out of your Hi-Fi
for only *1.°°!

ol

photo courlesy Electro-Voice, Inc.
Now—ijust $1 can show you how to get more lis-
tening pleasure from your hi-fi set! That's the
cost of the new 1959 edition of the HI-FI GUIDE &
YEARBOOK—the authoritative Ziff-Davis Annual
that covers every facet of high fidelity enjoyment.
Besides telling you how to use your equipment for
the best possible reproduction, the 1959 HI-FI
GUIDE & YEARBOOK presents a round-up of the
trends in the hi-fi fields . . . tells you how to save
on repairs . . . guides you in the selection of rec-
ords . . . gives you tips on tapes. It's actually
like getting two big books for the price of one!

GUIDE

Section 1: IMPROVING YOUR HI-FI—Strange Aller-
gies of hi-fi. Square Waves Check Tone Controls.
Give Your Pickup a Chance. Getting the Most from
Your Tweeters. MX means Multiplex. Your Stereo
Listening Area.

Section 2: INSTALLING YOUR HI-FI SYSTEM—Hi-
ing the Fi to the Suburbs. Index Your Music.
Ceiling Mounted Speaker.

Section 3: TAPE RECORDING—Getting the Most
From Your Tape Records. Tips and Techniques.
Don't Let Your Tapes Hiss at You. Make Your Own
Stereo Tape Recordings.

YEARBOOK SECTION

TRENDS IN HI-FI: developments in 1958 and what
the future holds.

CRITICS’ CHOICE OF RECORDINGS: a conductor, a
music critic, and a sound engineer tell what
records (classical and jazz) they would select—
and why.

THE ULTIMATE IN FM STATIONS: here’s how an
FM station in Chicago really caters to its hi-fi
listeners—in what could be a nationwide trend in
programming! Also gives you a listing of FM sta:
tions throughout the country.

STEREQ: the latest report on what is happening
in this big, exciting field. PLUS a photo story
showing what can be done to fit more equipment
into less space.

g;;Hi‘f Al told, the HI-FI GUIDE
AR & YEARBOOK brings you a

= wealth of information to
help you get the most out
of your hi-fi listening
hours. Only $1.00 ($1.25
outside U.SA), it's a
fabulous buy! On sale
now—make sure you pick
up your copy at your
newsstand.

TR B3 o

ZIFF-DAVIS PUBLISHING COMPANY
434 South Wabash Avenue, Chicago 5, Illinois
April, 1959

home television receivers directly to
the user or consumer. If such service is
supplied, in what areas?

“The Independent Service Dealers
feel that this type of service is unfair
competition—competitionagainst which
they cannot compete on an equal basis.
If it continues, the independent service
shop is in jeopardy and could face
extinction.”

Mr. Babb read each of the replies in
its entirety at the Chicago meeting.
The lengthy compilation of these an-
swers is available in photostatic form
from Jack Barton, chairman of the
IDEA Communications Subcommittee,
8225 Woodward Ave., Detroit 2, Mich.

John Hemak of the Minnesota Tele-
vision Service Engineers Inc., Minne-
apolis, chairman of the Legal and Legis-
lative Studies Subcommittee, gave an
interesting resumé of the steps taken
by dealers in other industries to curb
the restrictive practices of manufac-
turers in their fields that were harmful
to them.

Jack Barton of TSA of Michigan,
chairman of the Subcommittee on
Communications, gave a report on a
plan to keep members informed on de-
velopments that directly affect service
dealers. Robert Steers, of the Television
Service Association of Connecticut,
chairman of the Subcommittee on Fi-
nances, outlined the financial require-
ments of the IDEA program.

Karl Heinzman, president of TSA of
Michigan, was elected to the post of
chairman of the national IDEA Com-
mittee. Al Niehaus, 520 West Hilde-
brand Street, San Antonio, Texas, dy-
namic president of the Texas Electron-
ic Association, was selected for the job
of vice-chairman; John Perez, Ohio
TV Service, 829 East Main Street, Co-
lumbus, Ohio, was named to the post
of secretary; and Don F. Wilson,
A & B Video Service, 3310 North
High Street, Columbus, Ohio, was ap-
pointed treasurer.

The members in attendance voted for
the next general meeting to be held in
July in a centrally located city, to be
selected by IDEA committee officers.
Communications center for the move-
ment is IDEA Communications, 8225
Woodward, Detroit 2, Michigan.

San Antonio Elections

In San Antonio, Texas, the members
of the San Antonio Radio & Television
Association, Inc., 810 East Commerce
Street, San Antonio, elected Kurt
Wertheim, of Kayser TV, to head the
organization as its president for the
coming year. Those named to serve
with him include Sam Negrilli of Olmos
Radio & TV, vice-president; Leonard
Zalman of Best TV, secretary; and
Tom Boyd of Boyd’s Radio Service,
{reasurer.

In addition to the officers, the as-
sociation’s Board of Directors will in-
clude Donald VanDerBrugen, Sight &
Sound of San Antonio, and C. W.
Schertz of the Lone Star TV Center.

Concurrently with the SARTA elec-
tions, the ladies’ auxiliary of the San
Antonio chapter of the Texas Elec-
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PORTABLE
CARDMATIC

- TUBE TESTER

Tests any tube, transistor or semi-

conductor diode in 8 to 12 seconds
. including handling of tube test

data card.

Here is the new, low cost version
of the famous Hickok Cardmatic so
popular with leading lab engineers.
Especially designed for high speed
service work, this new 121 is high
quality in a lightweight portable . . .
and the price is low, too.

The Hickok Cardmatic switch sets
up all tests automatically and elimi-
nates fussing around with adjust-
ments, You can accurately check a
tube for dynamic mutual conductance,
controlled emission, cutoff point
**Knee” point, shorts, leakage, gas
and voltage drop . . . and rectifier
tubes at their rated loads. Any way
you look at it, this new automatic
tube testing machine will be helpful to
you in your work. It will pay for itself
in a very short time
...and give you many $29950
years of accurate de- NET
pendable service. Gineludes 342 cards)

Now is the time fo...
TRADE UP TO A HICKOK

Ask for a demonstration of the new 121
or write for descriptive literature,

THE HICKOK ELECTRICAL INSTRUMENT GO.

10521 Dupont Ave. ¢ Cleveland 8, Ohio
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*101 Ways to Use

Your Oscilloscope”
by Bob Middleton

A practical and invaluable
guidebook for anyone using
oscilloscopes. Covers all
standard uses of this instru-
ment as well as many un-
commonones. Describes con-
nectionsrequired, equipment
needed, proper test procedures and evaluation
of results for each scope use. Over 400 illustra-
tions of waveforms and test setups are included.
Invaluable for technicians, engineers, students
and experimenters. 180 pages, 535 x 814",
Only .o i e e s $2.50
(Companion to Midd!eton’s ““101 Ways to Use Your Sweep Generator™)

”Tupe Recorder Manual”~Vol. 3

Complete analysis of 22 tape
recorders produced in 1957-
58, including Ampex, Geloso,
Knight, RCA, Revere,
Silvertone, Webcor, Wilcox-
Gay, Wollensak. Includes
generaldescription,operation
data, troubleshooting and
maintenance facts, parts
lists, diagrams, etc. Has spe-
cial editorial section on basic
types of tape transport mech-
anisms; with cumulative index. 160 pages,
81 x117.0nly.....c.ovviviiiiiiinn $2.95

“*Servicing Hi-Fi'’ Series

SERVICING HI-FI AM-FM
TUNERS. Complete service
data analysis of 18 AM-FM
tuners produced in 1957-58,
Thorough coverage: dia-
grams, photo views, trouble-
shooting, parts lists, etc. In-
cludes special editorial sec-
tion “‘Highlights on FM”,
covering FM signal, AFC
circuits, alignment. 160 p.,
814 x11”. Only...... $2.95

SERVICING HI-FI PREAMPS
AND AMPLIFIERS. Covers 33
leading models made in 1957-
58. Full technical analysis of
each model (schematic,
photos, charts, parts lists);
special section on *‘Service
Facts About Preamps and
Amplifiers.” 160 p., 8 4x11”,
Only....oovevvinnnn $2.95

Order from your Sams Distributor today,
or mail to Howard W, Sams & Co., Inc., Dept. D-19
2201 E. 46th St., Indianapolis 6, Ind.

Send me the following books:

1 101 Ways to Use Your Oscilloscope' (TEM-2)
O “Tape Recorder Manual” (TR-3)

O “Servicing Hi-Fi AM-FM Tuners” (HF-3)

[l “Servicing Hi-Fi Preamps & Amplifiers" (HF-4)
t380008000 v+ eesenclosed. [0 Send Free Book List

Namesvsesasasssseasssss esersatseisresanes

Addressieeesssesrsvsscarsaes

{outside U.S.A. priced slightly higher)
SIS DN M SN
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tronic Association named Louise Nie-
haus as its president. Other officers
of the auxiliary include Elza Bohman,
vice-president; Jean McCoy, secretary;
Evelyn Mueller, treasurer; and Jean
Schertz. director.

New Chicago Officers

The Television Electronic Service
Association of Chicagoland recently
named John Cahill, of 4drjay TV, to the
post of chairman of its Board of Direc-
tors. He succeeds Frank J. Moch, Aide
Sound and Radio Service Corp., who
asked to be relieved of the responsibili-
ties of the office because of the pres-
sure of his duties as executive director
of NATESA.

Sam Maksimuk of North-West
Radio Service, was named to succeed
Mr. Cahill as president of TESA-Chica-
goland. Other officers elected at the
association’s annual meeting included
William Franz of Best TV, vice-presi-
dent in charge of external affairs;
William Hamada, Yhoco TV, vice-presi-
dent in charge of membership; Mar-
shall Ruehrdanz, North Shore TV, vice-
president in charge of training.

Officers re-elected for another term
included Angelo Chrysogelos of Tele-
Video, secretary; Joseph Issak of Gen-
eral Radio, treasurer; Frank Spearman
of Frank’s TV, sergeant-at-arms; and
Joseph Blink of BTS FElectronics re-
named NATESA director.

Indiana Licensing

A Dbill to license electronic service
technicians was presented for consider-
ation by the Indiana State Legislature
during its current biennial session. The
proposed law represents the fruition of
several years’ study and work on the
part of the officers of member groups
within IESA. The license measure,
recommended by IESA, was widely
publicized throughout the state by the
association to acquaint technicians and
other elements of the electronic re-
placement industry with its provisions.

The legal work involved in develop-
ing the measure was financed by volun-
tary contributions from technicians
and service dealers interested in the
establishment of legal standards for
their activity.

Raytheon Defends Service

In response to an article in the Janu-
ary 3 issue of TV Guide—another “ex-
posé” of TV service—J. T. Thompson
of Raytheon has sent a letter to that
publication saying, in part: “The serv-
ice dealer article . . . is sure to hurt
many thousands of honest and capable
service dealers. All of the fine print
will not offset the headlines and illus-
trations which brand all service dealers
as racketeers. As manufacturers who
believe in the integrity of the wvast
majority of TV service dealers . . . we
urge you to use more discretion in han-
dling this type of editorial. A more
positive approach , . . would still have
benefited your millions of readers with-
out casting a shadow on the honest
service dealers.”
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Complete Test Equipment
(Continued from page 39)

strength meter can make the difference
between a successful installation and
one that requires additional work later
on.

It is customary to use at least two
or three different antennas to survey
a particular location with the field-
strength meter. If a simple dipole and
reflector cannot produce signals of
more than 50 microvolts, a more ade-
guate antenna should be tried. A field-
strength meter should be portable and
cover all TV channels being received
in the technician’s area. Most meters
operate from the power line and it is,
therefore, necessary to carry a long ex-
tension cord as well as about 100 feet
of lead-in wire. The meter may have
one or more ranges but the lowest
should go down to at least 50 micro-
volts. Channel selection and fine tuning
should be possible.

Another item to be found in any
complete service shop will be a tube
checker. The emission-type tube tester
already recommended for the basic
establishment can often be used on the
counter in direct consumer service
when the shop expands sufficiently to
warrant the purchase of a second, more
elaborate checker. The second unit
should preferably measure transcon-
ductance and have accessories to check
picture tubes as well. For the busy shop
one of the automatic or semi-automatic
instruments now on the market may be
worthwhile since it permits checking a
particular tube type simply by insert-
ing a corresponding punch card. As
home and automobile radios, audio am-
plifiers, and eventually TV receivers
start using transistors more widely, it
will be worthwhile to consider the pur-
chase of a transistor tester in addition
to the tube testing equipment. While at
first a rather simple type of unit will
be sufficient, the day can be envisioned
when complex, punch-card-operated
transistor testers will find their way
into service shops.

In addition to the ‘“true” test equip-
ment, there are a number of other
items which, while not exactly instru-
ments, provide services that are none-
theless a vital part of any complete
service shop’s equipment. The most
important among these is the provi-
sion for a.c. isolation, voltage control,
and metering in combination. Some
manufacturers offer a single package
that has an isolation transformer and
an a.c. voltmeter as well as a switch for
selecting various taps on the trans-
former to simulate high and low line-
voltage conditions.

In a fairly busy shop it is good prac-
tice to provide a separate isolation
transformer for each technician so that
he need not be concerned over whether
a set is “hot” or has its own trans-
former. Some of these transformers
can be connected to a step switch or,
better yet, a variable-voltage auto-
transformer that permits setting the
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isolated line voltage to a wide range of
values. If a separate meter is not pro-
vided, the a.c. scale on the v.o.m. or
v.t.v.m. can be used to monitor the
line voltage, but this again ties up an
important instrument. Usually TV sets
will be tested at line voltages down to
105 volts and up to 130 volts.

Where any amount of auto-radio
service work is expected, a battery
climinator will be required. These units,
not very expensive, are available from
a number of manufacturers. Any bat-
tery eliminator should have a metered
output, adjustable over at least =+2
volts from the nominal value and
should provide both a 6- and a 12-volt
output. Most of the battery eliminators
can also be used to charge up auto-
mobile batteries. This feature is some-
times handy when either a customer’s
battery has run down or the shop’s own
car needs some battery recharging.

The resistance and capacitance sub-
stitution boxes also fall into the cate-
gory of necessary and helpful equip-
ment, although not really “test instru-
menis.” There are many instances
where such a substitution box saves a
great deal of work and time. Typical
is the case where a resistor is com-
pletely charred and the exact circuit
diagram is not available so that the
technician must try different values of
resistors to find the correct one. When
the resistance substitution box is con-
nected in place of the doubtful resistor
and the set is observed as various
values are switched in, the correct
value may be approximated quickly.

Without the substitution box the tech-
nician would have to solder and un-
solder one resistor after another, each
time waiting for the set to warm up.
The capacitor substitution box per-
forms a similar service, and also pro-
vides a simple check for smaller ca-
pacitors that might be open or leaky.

Most test instruments are sold to-
gether with all the special probes and
leads, but somehow these test leads
have a way of disintegrating, disap-
pearing, or becoming defective. For
this reason many manufacturers sell
test leads and various types of probes
separately. Some of these items such
as clip leads, simple attenuators, termi-
nations, ete. can be hooked up by the
individual technician. Most experienced
service operators will agree that test
leads and such accessories are very im-
portant tools. Technical literature such
as service data, diagrams, handbooks,
and parts catalogues round out the
technician’s knowledge and virtually no
service organization would think of
doing without at least a fairly complete
selection of such literature.

The importance of good test equip-
ment cannot be overemphasized, but
even the best test gear alone does not
make for an efficient or profitable serv-
ice shop. The technician’s understand-
ing of his equipment, as well as of the
sets he services, makes the difference
between success or failure. However,
this knowledge alone is still not
enough. To be harnessed, it must be
intelligently applied to the proper
equipment.

New! an easy way
to understand the
uses and components
of digital computers

Fundamentals of —T—

DIGITAL COMPUTERS

By MATTHEW MANDL
Well-known writer on Electronics

Ideal for techuicians and engineers with-
oul previous training in the computer
field: ultra-simplified explanations make
advanced math or clectrical training un-
necessary.

Covers amplifiers, circuits, fundamen-
tals of applications, binary counting,
codes. storage svstems, programming, etc.
Describes, illustrates representative avail-
able computers. Discusses servicing and
mamtenance. 185 schematic diagrams,
photos, closc-ups of parts. 160-entry glos-
sary. Each passing day sees computers
bcco/me more important. Post yourself,
now!

| Prentice-Hall, Inc., Dept. CEK-EG-70

| Englewood Cliffs, N. J.

] send copy of Fundamentals of Digital Computers
by Mandl. At end of 10 days I'll either send

payment of $7.95, or return book and owe
I nothing.

| Name.

Company.

M

ELECTRON TUBE

INTRODUCES FOR' THE FIRST TIME
ANYWHERE A SELECT STOCK OF USED
TUBES AT A FABULOUS LOW. PRICE

ALL TUBES SENT POSTAGE PAID

Please send 25¢ handling for orders under $5fSend 25%

deposit on C.O.D. -orders. _Send.
Canadian -and foreign ‘orders.

M

April, 1959

ELECTRON TUBE CO.

approximate postage on

www americanradiohistorv com
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P.O. BOX 55 Park Station, Paterson 3, N. J.
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—«TAB” Tubes Tested, Inspected, Boxed—
Six Months Guarantee!! No Rejects!
NEW & Used Gov't & Mfars. Surplus]

Orders 810 or more. Recv. types only ppd. 48 states.

oAz 806816 72|12AT6 911851 1.00
082 .72|6B8KZ7 99(12AT7 .89(117z6 1.10
oc3 .84|6BL7 1.95|12AU6 .63 (4-65A 16.00
op3 -80|6BNE 1.08{12aU7 .69 |2D21 68
0za .50|6BQ6 1.19|12AX7 . 3D23 5.00
1A7 1.00|6BZ7 1.25|12BA6 717a 5/81
1B3 .78 |6C4 49 (12BA7 4-125 29.00
1RS -78/6C5 69 128D 4-250 35.00
1s4 .78 |6CB6 8 IZBEG 4E27 7.00
1T4 .78|6CD6 128 4PRE0O 29.50
Send 25¢ for catalonl
1u4g 4/31|6H6 12BH7 99 14X1 5! 7.50
1us /.89 JS 12BY7 1.00[8X250 35.00
X2A -68(6J6 12827 XS 38.00
Q4 .68 |6 K& 12Cu6 1 5BP 4.98
Qs .86 [6K7 12547 1 BP 4.98
sS4 .68 |6L6 1 128G7 5T 4.00
Va4 .99 (654 12S5H7 ooT 7.00
R4 1.25|6S8 12537 250T 20.00
ua .59 |6SA7 12SK7 9 88A 1.00
4 .B9'6SB7 1. 12sQ7 .96'418A 14.00
Wanted surplus electronics from Schools & Ul
Y3 .5916SC7 .89119BG6 2.151450T 43.00
AB4 .59|65G7 1978 1. 07 1.29
AC7 79 |6SH? 69(258Q6 1. 08 1.00
AG7 .8965J7 69 (25L6 . 09 3.00
AHG6 .99 |6SK7 25Wa . 4-400A $42
AKS .69 |6SL7 25ZS . 11 3.00
ALS 59|6SNT7  2/$1|25Z - 12 3.00
AQS .66(65Q7 4 EL34 3.49|813 9.00
AS7 3.00 SR7 9|EL37 2.49|814 2.45
AT6 .49 35L .5 1s 3.95
Wanted 3 O4TL tubes: TOP $$8 Pai

AU4 1.29 8|35W. 298 8.00
AUS 1.19 VG 1. 35v4 32A 7.00
AU6 .69 6Wa 793528 66A 1.75
AX4 79| 6We .89 | 50A5 146 4.00
BA6 .59 |6X4 . 50BS 879 1.20
BA7 1.00|6X5 .49 |50CS 5 881 2.70
BDS .69 |6Y6 .89 [50L6 - 550 3.90
BE6 BIY|INT .89 |KT66 3.29|5842 11.00
BG 1.50|12ALS .39|75 .89 15654 1.00
6BH6 J79112aQ5 .73 100

80 5915804 12
TUBES WANTED! WE BUY! SELL & TRADEI!
NEW "'TEKSEL'' SELENIUM FULL WAVE

BRIDGE RECTIFIERS ONL' YEAR GTD!
AMP 18VAC | 36V 144VAC
14VDC SGVDC 118vDC

$ 1.30|S 2.00[$ 4.90 |s 9.45

2.15 3.00 6.25 " 12.30
2.90 3.00 8.60 | 16.75
a.1s 8.0 18.75 | 36.15
6.101 1215 | 26:30| asls
9.90 | 19.00) 42000 66.60 <3
15.00 | 29.a5| 57.50 | 1084

NEW S|LICON SO00OMA/100°C/280VAC
/400 p.i.v. Rectifier H'mt Sealed. $1.50

@, 5 for $6.50, 40 for $46, 100/%105. Z@

KITS! ""TAB'" THE BEST KITS!

_, All_Kits_Contain Most Popular Values & Sizes
Kit 2 Eng. Parallel Rules | Kit5 §
Kit 35 Precision Resistors
Kit 10 Sw

Kit 75 Resxstors 1/>/1/2W | Kit 75 Mica Condensers
Kit 150 Carbon Resistors | Kit 5 Crystal Diodes

Kit 25 Panel Lamp: Kit 100 Fuses. Assorted
Kit 12 Electrolytic Cond's Kit 100 ceramu: COnd'

Kit 15 Volume Controls Kit 50 Coil Fo.

Kit 56 Tube Sockets Kit 5 FT243 Xtal Holders
Kit 65 Tubular Condensers | Kit 65 Inductors & Coil

Kit 500 Lugs & Eyelets Kit 5 Microswitches

Kit 10 Bathtub Oil Cond’s Kit 10 Wheat Lamps

Kit 5 Ibs. Surprise Package | Kit 3 Transistor Xfmrs

Kit 10 Xmttr Mica Condsr. | Kit 8 Xtal Osc-Blanks

Kit Glyptal & Cement Kit 4 Asstd Rectifiers

Kit 3 Phone/Patch Xfrrs Kit 5-UG/Connectors

Kit 4 AN/Reflector Lites Kit 100 Self/Tap Screws
Kit 6 Insltd Tuning Tools Kit 8x25 Ft Hookup Wire
Kit 6 AN plugs & cnnctrs Kit 2 Veeder Counters

Kit 3 Searchlights Kit 2—Computer Toroids
Kit Circular Slide Rule Kit 8 Pc. Nut Driver Set
Kit 12 Alligator clips asstd Kit High Gain XTAL Mike
Kit 2 BakelitePanels 6x12” | Kit 5 Jeweler Screwdr’v’s
Kit 5 Pcs. Wrench Set Kit 6 ea. Phone Plgs, Jaks

pUY 10 K1TS—GET ONE FrREE! EACH KIT 99C
NEW DC POWER for TRANSISTORS"

New low-cost 25 volt one amp filtered
1% Ripple Tower Supply. Same as
specified in Transistor Manuals G.E,,
RCA, CBS. Ideal for powering tran-
sistor cireuits, 1ugged & small in size!
Preassembled kit U-build BQ')VIACI\
$10. or assembled B23VIACB $12

Filtered Power Supply Kit, Delivers 12VDC at 2
AMPS _filtered less than 0.5¢% ripple or 28VDC at
1A TPSK2 Kit $18; TPS2W assembled & wired $24.
115VAC Input Transformer & Full Wave Bridge Rec-
tifier for 12VDC O 2AMPS, or

RECTRAN KIT -
RT1W Assembled & Wired. . ... ...va i iovn $7.50

BATTERY CHARGER KIT 2 to 4
Charn'es 2-4-6 & 12 Volt
KI

ps.

Batterles T BCK-1 %11, Built

$12.75. Chlrr 6&12Volt at up to

2Amps $9

SELENIUM RADIO & TV RECTIFIERS! GTD.
65Ma 4Sc, @, S for $2; 100Ma ¢ » /95,

. @, 10/%
100/$45; 250Ma 79¢ @, 10/$7, 100/$60; 300Ma
88¢ @, 10/$8, 100/$70; 400Ma $1 10 @, 10/%10,
100/585 500Ma 10/511, 100/59

Orders of $10 or more Postpzud 48 states!

AN-APR2 Rcevr less tubes. Gud Parts........ $1.
RDZ 200t0100McC’s Super/Super less tubes. . .$30.00
Revr 4bands/1.5 to 93)c’s with tubes. ..$24.00
AN/ART13 Xmttr/100 Watt less tubes. ..... $39.00
New photoflash condsrs 325mfd @ 4530wv 86 @ 2/$16
ARC3/BC696/3 to 4Mc's Xmttr with tubes....$5.95

57 Test Picture Tube with Adapter.......... $3.45

"'ERIN'' FINEST HI-FI RECORDING TAPE
SO GOOD! WE CANNOT USE MFGRS TRUE AME!

1200 Ft.—7" Reel Lofs ]
Money Back Gid. s] 45 ea, of 3
Singly $1.59. Add 15¢ each Postpald 48 States

New 1st Quality ‘‘Mytar!’ 240 Ft.—7” Reel Ferro
Erin Sheen Process Recording lme $4.49, 3 for $12

TRANSISTORIZED ¢TABSTAT'' kit
or buxlt hi-efficiency DC ToDC 12VDC
To 450VDC continuous dutv power
! ! Qutput 450&TAP 250-
VDC at up to 150MA/Up To 70-
Watts 800% efliciency; Ripple 0.2%%;
Low idle current 1AMP silicon
rectifiers. oil  condensers, toroid
transf. (’u<0d & short circuit proof,
Regulation 5 at 20t01009%, load! !
Small in size! ,Quiet! Light Wgt!
Lo-Priced GTDR ““TABSTAT’* TR1245CB built 535
Pre-Assembied U-Build kit TR]”4)CK ONLY 33

For 250V at 100Ma TR1225CB $27
259, Dep. Prices

TERMS: Money Back Guarantee!
“TA Qur 1ath vear. min. order
shown sub;ect to change.
111-GR LIBERTY ST,, N.Y. 6,
for Catalog

Hi-Fi Crossover Networks
(Continued from page 46)

frequency input to the speaker unit, in
series with a choke to subsequently
limit the high-frequency input to the
same unit, as shown in Fig. 5. In this
instance, the mid-range section is a
bandpass type of filter, whereas the
low-frequency section is a low pass and
the high-frequency section is a high
pass.

6 db and 12 db Networks

The electrical structures shown in
Figs. 3 and 5 for the two-way and the
three-way networks respectively are
representative of the popular “6 db-
per-octave attenuation” type. They are
the simplest types to construct and
provide an ‘“easy” type of roll-off, that
is, a gradual falling off of the frequen-
cies. Where it is desired to provide
sharper electrical attenuation of the
signals going into the speakers, then a
12 db system may be designed by dou-
bling up the filter elements—not two
capacitors where one exists, but in-
stead pairing off an inductance with an
already existing capacitor, and a ca-
pacitor with an existing inductance.
(The initial value of these pairs will
not be the same for the 12 db as for
the 6 db network. This will be dis-
cussed in detail in Part 2.) As an
illustration of the conversion of a 6 db
to a 12 db network, let us again con-
sider the case of the two-way system
of Fig. 3 which is a 6 db-per-octave
network, the slow type, and examine
the tweeter section. The capacitor
passes high frequencies to the tweeter,
as determined by the normally decreas-
ing impedance of the capacitor as the
frequency is increased. There is no
sharp “yes and no” line of demarca-
tion where the capacitor passes and
where it does not pass power on to the
tweeter. The manner in which this
power is transferred to the tweeter is a
gradual one determined by the value
of the capacitor in series with the

tweeter. Some low frequencies below
the crossover point will inevitably be
transferred to the tweeter.

We can, however, bypass these low
frequencies from the tweeter by shunt-
ing it with a choke, a low-pass element
which has low impedance at low fre-
quencies. Thus, if we have a tweeter
in series with a capacitor, we may put
a choke across the tweeter for faster
roll-off of the low frequencies from the
tweeter terminals, as shown in Fig. 6.
As the frequency goes up, however,
so will the impedance of the choke
and the high frequencies that get
passed on to the tweeter through
the capacitor will not be bypassed from
the tweeter by the choke.

In a similar manner, if a capacitor
were to be put across the woofer ter-
minals, it would bypass any high fre-
quencies that might get through the
choke to the woofer terminals and the
high-frequency roll-off at the woofer
would thus be faster than that pro-
vided by the choke itself. At the low
frequencies the capacitor shunted
across the woofer terminal would be
relatively ineffective. It is thus possible
to design a ‘““fast” 12 db-per-octave net-
work from a ‘“slow” 6 db-per-octave
network by simply adding, across each
loudspeaker unit, a reactance element
opposite in nature to that normally
found in that particular branch of the
circuit as a 6 db-per-octave network
(but altered in value). Fig. 7 shows 12
db-per-octave counterparts of the
simpler 6 db-per-octave networks.

We have intentionally avoided refer-
ence to numerical values for these re-
active elements because it was desir-
able to first establish a general speak-
ing acquaintance with the principles
behind these common network sys-
tems. We have indicated why they
were necessary; we have briefly dis-
cussed how they function; and the
general nature of the differences among
the various types. We are now ready
to assign values to the components
used in the various filter elements—
a subject which we will cover in full
in Part 2. (To be concluded)

Fig. 7. A 6 db network is transformed to a 12 db network by adding into each
filter circuit an opposite type of filter element. Values will be altered—see text.

Add shpg charges
e %r Cop.
Semd 25¢ nHONE: RECTOR 2-6245
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R e T i
AN/ART-13
100 WATT TRANSMITTER

Designed to provide radio communication by
voice, (MCW} or CW telegraphy. Class /B’ au-
dio modulator system capable of modulating
the carrier at least 90% on voice or MCW.
Incorporates automatic tuning mechanism which
may be used to select any one of 11 frequencies,
range 2000 KC to 18,100 KC. Frequencies 200 KC
to 1500 K(§: rz;nAge iszirovided by addition of
oscillator 0-16/ART-13A.

Excellent.........c.ovivvennnnn. $44'95
Used, good......iviiirrivnnenennennn 39.50

Used, Less Meters. ............... 29.50
0-16 Low frequency oscillator coil

for ART-13. Excellent............ 9.95
24 Volt dynamotor for ART-13..... 14.95

UHF-VHF

AN/APR-4 38-4000 MC RECEIVER. This is a pre-
cision receiver covering 38-4000 mc. The set
utilizes 5 tuning units which direct reading dials
in megacycles. The receiver has a wide and
narrow band-wdth 30 mc I.F. strip which may
be selected at will. An output meter is provided
to measure signal strength. Outputs are pro-
vided for a pulse analyzer and pan adapter.

110 V AC. 60-2600 cycle. With 3 $
tuning units 38-1000 mc. Excellent I 59-50

R 44/ARR—5—AM OR FM RECEIVER 27 to 143 MC
Military Version of Hallicrafter $-27. Less Power
Supply, EXC. .ot $59.50
Less Tuning Meter...........covevnnnn,. 44.50

HI-FI HEADSET. 600 OHM. NEW.........
HS-23-2000 Ohm Headphones. NEW. .
CD-307—Extension Cord for above........

LM-20 Frequency Meter Heterodyne, crystal
calibrated. Modulated covering frequencies
from 125 KC to 20,000 KC continuously.
This equipment provides accuracies of .02
per cent in the 2000 to 20,000 KC band.

Shipping wt. 30 Ibs. Brand new........ $59.50
LM-13—Frequency Meter. Used. Excellent. 39.50
N8R0 0R0a0aa 680060008606 a50060600 59.50
TA-12 XMTR, 100 Watt. EXC........... $19.95
MP-28 MODULATOR and 28 V. DC Power
Supply for above. EXC.....oovvvvunnns 14.95
Meter—3"-0-5 Ma. 270° |Indication—by
pass shunt and add scale. Excellent
condition ............ DOCAGEaAaa00000a0 $ 125
5foriiiea.. 5.00

WRITE FOR LATEST FLYER

R W ELECTRONICS

2430 S. Michigan Ave., Dept. N
Phore CAlumet 5-1281 Chicago 16, III.

GET INTO

ELECTRONICS o,

V.T.I, training leads to success as technicians.
field engineers. speciallsts in communications.
guided missiles, computers, radar and automa-

! tion. Basjc and advanced courses in theorv and
laboratory, Associate degree in electronics in 29
months. B.S. in electronic engineering obtainable.
ECPD_accredited. G.I. abPproved. Graduates in all
branches of electronics with major companies.
Start September, February, Dorms, campus. IHigh
School graduate or equivalent. Catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, Indiana

1959

April,

Special Test Instruments
(Continued from page 65)

ments, but circuit operation may
change radically.

A number of available testers check
horizontal-circuit inductors either in or
out of the circuit. One of the versatile
instruments in this group is the Seco
“Flyback Interval and Inductance
Checker,” Model FB-4. In addition to
a quick check of the horizontal-output
circuit without the disconnection of any
leads—which itself often settles the
issue quickly—separate, more detailed
evaluation of transformers, deflection
coils, and other inductors is possible.
A transformer-yoke matching test, val-
uable when replacement becomes nec-
essary, is also available.

Time no longer must be squandered
in disconnecting capacitor leads to test
them. Rapid, in-circuit checkers take
care of this problem. They generally
incorporate oscillators that are shunted
across the suspected components. The
extent to which the capacitor under
test does or does not load the oscillator
is used to provide indication as to
whether the component is open, short-
ed, or intermittent. The Cornell-Du-
bilier “Handicheck,” Model BF-90, is
one such unit. The Century “In-Circuit
Tester,” Model CT-1 is another.

A family of elusive defects involv-
ing the control grids of tubes gave
rise to the necessity that mothered
another type of tester. With many
circuits used in TV receivers, as well
as those in other types of equipment,
there is special sensitivity to some tube
conditions that would not cause trouble
in" other circuits. For example, mar-
ginal defects in r.f. or i.f. tubes biased
from an a.g.c. line, or hard-to-find
troubles in sync, sweep, or oscillator
circuits, may originate with deviations
in one tube that are hard to show up
with ordinary tube testers.

The trouble involved often shows up
in TV as poor contrast range, coarse
definition in the picture, twisting or
pulling of the picture, sync instability,
and drift. Quite often, the cause is in
the control grid of one tube in the re-
lated chain of circuitry. In the wrong
function, a tube with a small amount
of gas, slight control-grid emission, or
slight leakage between the control grid
and some other electrode can give rise
to these brain-twisters. The Seco “VT
Grid Circuit Tester” GCT-8 was de-
signed to meet these problems head on.

This device provides a number of
simultaneous tests of the grid itself
and of the grid in relation to other
tube elements. Immediate indication
of defectiveness occurs when the tube
fails to pass any one test. Checks for
filament continuity and other inter-
electrode shorts can also be made.
The same manufacturer offers a com-
plete tube tester, Model 107, which in-
corporates the grid test circuit.

A radical departure in TV service
technique becomes possible with the
B&EK  “Television Analyst,” Model

Wwww americanradiohistorv com

prepare for your career in

E ECTRONICS
IV

COMPUTERS

and other fields of
ELECTRICAL ENGINEERING

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
career asan Electrical
Engineer or Engineer-
ing Technician. Under
a faculty of specialists, B
you gain a sound 3
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
twenties — veterans and
non-veterans.

You can start school in any one of
four quarters and begin specializing
immediately. 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!
Fropacejor voum If you're interested in any
phase of electronics, radio or
'(11'3{'! Spms television, be sure to look
“ into the programs of study
m offered by the Milwaukee
2 School of Engineering. Just
e mail the coupon.

L L LR L L L L P L LY Tt ]

MILWAUKEE SCHOOL?
OF ENGINEERING

Dept. RT-459, 1025 N. Milwaukee St,
Milwaukee, Wisconsin

Please send FREE Career Booklet. I'm in-

terested in []Electronics [] Electrical Power

[1 Television [] Mechanical Engineering

[ Radio [ Electrical Engineering

[ Computers [J Industrial Electronics
PLEASE PRINT

Name Age

Address

City. Zone. State.

[ I'm eligible for veterans education benefits, K
Ms-123 §

i
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T-47/ART-13 TRANSMITTER

100 watt 2-18 MC autotune exec.
cond. with tubes..... Ceseereane

~.$59.00

FOB CONN.—MICH.
Will ship from your nearest point (Full pay-
ment with your order please

LIMITED QUANTITIES—GET YOURS NOW

SCR-274 COMMAND EQUIPMENT

ALL COMPLETE WITH TUBES

Type Description Used NEW
BC-453 Receiver 190-550 KC........ $14.95 §$16.95
BC-454 Receiver 3-6 Me.....ovnn.. 9.95 12.95
BC-455 Receiver 6-9 Me......ovnenns 10.95 13.50
B3C-450 3-Receiver Control Box....... 1.49 1.95
BC-457—TRANSMITTER—4-5.3 Mec. complete ss 95
with all tubes and crystal. BRAND NEW.

BC-458 TRANSMITTER—5.3 to 7 Mc.
all tubes and crystal.

BRAND NEW . ... ...iciesecenrnsnsans L
BC-459 TRANSMITYTER—7-9.1 Mec. compPlete with all
tubes and crystal.

Complete with

BRAND NEW . ... .0t raercnaasnnns L
ARC-S5/T-19 TRANSMITTER—3 to 4 Mec BRAND
NEW complete with all tubes & " 95
erystal ., ... e .

ARC-5/R28 RECEIVER
2-meter Superhet. 100 to 156 Mec in 4 crystal chan-

nels. Complete with 10 Tubes. 4
BRAND NEW .. ... ...ttt nnan ¥

ARC-5/T-23 TRANSMITTER
Toper”” BRAND New. oo 7107 §21.50

ARC-5 MARINE RECEIVER
NP SR A e .9 616,95 |
AN/ARC -1 Airborne radiophone ground to plane Revr-
Xmitter, 10-channel xtal controlled, easlly converted

to 20 or 50 channel. VHF 100 to 156 Me AM. Com-
plete with tubes, mtg rack, dynamotor. $59 00

Exc. OUR LOW PRICE

Terrific buy! VHF Transmitter-receiver, 100-156 Me.
4 channels. Xtal-controlled. Amplitude modulated
voice. They're going fast! Excellent condition.

SCR-522 Transmitter-Receiver, complete with all

18 tubes, top rack and metal case.
COMBINATION Special $29-50

SCR-522 AC-POWER SUPPLY parts consisting of genu-

ine original power xformer and copper oxXide recti-

fier _and receptacles as on RA-62 schematic $1 7 50
Has 37 CRT

furnished
tube with associated ampliﬁer as new. . $13 00

RECEIVER MICROWAVE
R-111/APR-5

Frequency range 2000-4000 me, fully metered power
110v/60/1 ph. self contained, one unit, $4 00
uUsed, €XC. ...t iiiia i it .

MICROPHONES  c.ciicnt smano g
Madel Description NEW
T-17 Carbon Hand Mike . $7.45
T-30  Carbon Throat Mike T 3 75
T-45 Army and Navy Lip Mike PN 1.33
T-24  Carbon Mike .. ‘e 3.95 ]
F-3 Handset ... L 8.00
RS-38 Navy TYpPe .e.e.vnuorsnan 2,79 4.95 I

HEADPHONES ..o srano B
Model . Description Used NEW I
HS-23 . . $4.75
HS-33 4.75
HS-30 Low Imp, (featherwt.) . 1.99 I
H-18/U High Imp. (2 units). ..... ++.. .95
TELEPHONICS 600 ohm HEADSETS l
BRAND NEW, PER PAIR. .. ... .0 .. 0eussnn $3.45
CD-307A Cords. with PL35 plug and JK26 Jack. .99 I
Earnhone Cu<h10ns ior above—Dnair. .. .. ... .50

I-FI HE ubber Ear pads to obtain spacing
for correct acoushcal load. GIVES FINEST MUSIC I
REPRODUCTIONS! Imp.: 300 Ohms per unit of 600
ohms when wire series. I
Brand NewW .. ... uuiiinnaorascasnsassasse $7.95
. —— ——— e ———— — — — I

MOBILE-MARINE 1
DYNAMOTOR "
Input 12V DC. Qutput: 625
VvV DC @ 225 Ma., for press I
to-taik intermittent opera
tion. Shpg. wt. 14 Ibs. I
DM-35 NEW. ... $14l95 I
OTHER DYNAMOTOR VALUES: Excellent BRAND I
Type {nput Quiput Used NEW
DA-19-A 28V 11A 400V .400A $6.95
DM-28 28V 224V .07A  $2.95 4.95
DM-32A 28V 1.1A 250V .05A 295 495 1
DM-33A 28V 5A 575V .16A 3.95 I
DY-21 28V 7A 540V .28A 15.00 35.00
DM-34D 12V 2A 220V .080A 4.25 5.50 |
DM-37  25,5V9.2A 625V .225A 5.95 8.95
DM-53A 28V 1.4A 220V .080A  3.95 595 [
PE-73C 28V 20A 1000V .350A 11.50 1
PE-86 28V 1.25A 250V .050A 2,95 5.24
PE-186 28V 11A 400V .400A 6.95 1
DY-1 14V 2.4A 250V .060A 5.95 i
MOBILE DYNAMOTORS I
WINCHARGER 4156 regulated, Input 13v/ 13a. Output I
A R e
extremely stable, brand ne“; ......... $14 95 I
WINCHARGER 5085, Input 12v/15a; output 400v/
200 a., can also be used on 24 volts, $14 95 I
brand NeW ... ... e eeeocorcacsonne ] I

SYNCHROSCOPE MODEL TS-34/AP

27 cathode ray tube with a optical mag- )
may be used for observing pulsed informa-

Utilizes _a
nifier. It
tion of 14 microsecond to 30,000 microseconds
duration. May also be used for observing sine waves
from 30 cvcles to 1 megacycle. This unit is supplied
with carrying case and accessory cables. Condition is
excellent. All equipment has been checked $95 00
out. L]

I GREATEST SURPLUS BARGAINS! —senD for FREECATALOG 1

I$5 00 Order Minimum, & 25% Deposlt on C.0.D.’s ]

133 HAMILTON ST.

Prices are F.0.B. New Haven, Conn.

NEW HAVEN, CONN.

SALES €O.

Hi-Fi Living Stereo
COMPONENTS-—TAPE RECORDERS
TAPE and Records
ALL STANDARD BRANDS AT

TREMENDOUS DISCOUNTS

Quotations by Return Maii
® Wholesale Catalog Free @

AUDIO FAIR

1799N 1st Ave. New York 28, N. Y.

Be a *‘‘key’’ man, Learn how to send and
receive messages in International Morse
code. Communicate with operators around
the globe. Learn at home quickly through
famous Candler System, Used by best
operators. Qualify for Amateur or Com-
mercial License, Write for FREE BOOK.

CANDLER SYSTEM CO., Dept. 2-D,
Box 9228, Denver 20, Colo., U.S.A.

THERMO-ELECTRONICS |

W

Successor fo E“’\ ¥
Thermo-electricity |

Change heat te electricity BIRECTLY—no acids,

chemicals, liguids, sunlight or moving parts!

Build or huy a thermoelectric hattery.
Information and sample thermoelectric alloy..25¢

Heat Battery Fundamentals {paper)......... $1.00
Both, ordered at the same time........... $1.00
HERMON E. COTTER
Dept. P

15766 Blackstone, Detroit 23, Michigan
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1075. This unit provides complete
facilities for dynamic troubleshooting
and fault isolation by making avail-
able all the test signals one needs for
signal injection in any TV receiver
section. Kindred signal-injection de-
vices and techniques were used for
AM broadcast receivers many years
ago, but the diversity and complex na-
ture of signals found at different points
in TV receivers complicate the design
of such a device for TV.

The “Television Analyst” provides
its own test pattern. Video signals
derived therefrom are available di-
rectly (positive or negative, with va-
riable amplitude), or modulated onto
a choice of if. or r.f. carriers for in-
sertion anywhere in the video chain.
An audio signal is available directly
or on a frequency-modulated 4.5-mec.
i.f. carrier. Composite sync or separate
vertical or horizontal driving pulses
are also provided. For color TV, there
are white-dot, crosshatch, and color
rainbow patterns.

Detailed oscilloscopic analysis of TV
receivers without direct connections—
even with the chassis still in its cabinet
—may now be achieved with such de-
vices as the Kingston ‘“Absorption
Analyzers.” Models EA-1 and VS-5,
portable units with built-in cathode-ray
tubes, use probes to pick up signals
electrostatically from tubes. High sen-
sitivity and tuning over a broad range
permits displays even from signals
picked up in r.f. and i.f. circuits. Model
PO-1 is an auxiliary unit that adapts
a conventional scope to this technique.
The Wintroniz “Induced Waveform
Analyzer,” Model 850, is a scope adapt-
er that works on a similar principle.

Along with the increasing use of
semiconductor devices, there is a flock
of associated testers. INo clear-cut pat-
tern has yet developed among tran-
sistor and crystal-diode checkers, but
Century Electronics Co. has done
something interesting about semi-
conductor rectifiers. Its “In-Circuit
Selenium Rectifier Tester,” Model
SRT-1, which also makes out-of-circuit
tests, is quickly adjustable to rectifiers
of different ratings and applicable to
silicon and germanium units as well.

Combining different test facilities in
a single unit often provides high ver-
satility and speed. For example, the
Superior “All-Purpose Bridge,” Model
76, is basically a capacitor and resistor
analyzer akin to those mentioned at
the beginning of this article. However,
it uses available circuitry to double as
a signal tracer and provide a rapid
check of antenna systems at the re-
ceiver end of the transmission line.

Another interesting multi-function
device is the Precise “Power Lab,”
Model 713. In addition to a wuseful
isolation transformer, it provides a
wide range of variable a.c. and d.c.
voltages, metered, available at suf-
ficient currents for virtually any use.

If already available special instru-
ments don’t meet all of your special
needs—be patient. Equipment manu-
facturers are probably working on the
solution already. 30—

RADIO & TV NEWS
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AN ELECTRONICS WORLD|

# Beginning next month, the title of Rabio & TV

¢ 9 ' SR @ NEws changes officially to ELECTRONICS WORLD.
YOU LL 3 And appropriately, the magazine has rarely carried
: ' such diverse, exciting features for everyone inter-
ested in the world of electronics. You'll want to

_.‘ TO 8 cxplore these articles in depth:

INDUCTION HEATING — Here’s an up-to-

B the-minute report on a process that affects thou-

' B sands of consumer products and pieces of indus-

EXPLORE ® trial equipment! Learn how radio waves are used
A for electronic brazing, soldering, and hardening in

this article that is sure to be of interest to anyone
who knows and loves electronics!

HI-FI CROSSOVER NETWORKS — Part
Two of the feature in this issue. In May, you'll see
how to design and put together home-built preci-
sion networks for two- and three-way speaker

| systems. Along with this material is a valuable
gatefold featuring a master chart of physical wind-
ing data for network chokes, an auxiliary chart to
determine correct capacity values, a chart of the
actual inductance values of network chokes—plus
schematics of typical two-way 6 and 12 decibel-
per-octave networks!

ELECTRIC SHOCK: FACT & FICTION
— Everyone who works on electrical or electronic
equipment will be interested in this article on the
effects of electrical shock on the human body. For
instance, you'll find out why even Jow-voltage
shocks can harm you!

EXPERIMENTAL TRANSISTOR MOTOR

ELEGTRUN'GS @ ' CONTROL — Construction details on a simple,

WOoRLD inexpensive circuit for the direct or remote control

l DIO ; of various models of small motors.
v_vu:ws : _ : |

PLUS: a new feature on Recent Developments
in Electronics...Part Two of Loudspeakers for
Sterec ... Ultra-Stable OTL Hi-Fi Amplifier...
Generating Test Signals with Crystals.. .plus all
usual monthly departments.

At newsstands, look for the May issue carrying the
riew title, ELECTRONICS WORLD, on sale April 28.

Better still, why not subscribe right now to
ELecTrONICS WORLD? You can still take advan-
tage of low, low subscription rates. As you’ll see on
the cover, this magazine now costs 50c per copy at
newsstands. Figure the savings of a subscription for
yourself—using the rates below. You’ll find sub-
scribing to ELECTRONICS WORLD a real bargain.
So, act today!

CURRENT SUBSCRIPTION RATES:
$4 one year, $7 two years, $10 three years

ELECTRONICS WORLD

434 South Wabash Avenue, Chicago 5, Illinois.

April, 1959 149
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Gel

Your First Class Commercial

F.C.C. ICENSE
QUICKLY

MORE JOBS THAN WE CAN FILL—]Jobs in
radio-TV-electronics are going begging.
A commercial FCC license is your ticket
to higher pay and more interesting em-
plovment. We train vou quickly—then
help you find the job you want.

GRANTHAM TRAINING PREPARES YOU—
Grantham School of Electronics special-
izes in prepanng students to pass F.C.C.
examinations. The Grantham Communi-
cations Electronics Course prepares you
for a FIRST CLASS F.C.C. license by
TEACHING you electronics. Each point
is covered simply and in detail, with em-
phasis on making the subject easy to
understand. The organization of the sub-
ject matter is such that you progress,
step-by-step. to vour specific objective—
a first class F.C.C. license.
CORRESPONDENCE OR RESIDENCE CLASSES
—Grantham training is available by cor-
respondence or in resident classes. Either
way (residence or correspondence), we
train vou quickly and well.

Here ’S Proof. A few recent graduates,

the class of license they
got, and how long it took them:

License ~ Weeks
Roy E. Alexander, Pikeville, Kentucky......... .. 1st 12
W. R. Smith, 1335 E. 8th St.. Long Beach, Cafif... 1st 12
John W, Dempsey Box 55, Rlsml Sun, Md..... . 1st 12
Donald H. Ford, Hyannis RD, Barnstablé, Mass..... 1st 12
Richard J. Falk, 2303 Holmnnsl Bremerton Wash. st 22
Odie B. Perry, Jr., Rt. 43, Zebulon. N_C........ t 12
Milton C. Gee, Rt. -l . Washington, N b Ist 11
THREE COMPLETE SCHOOLS: To better

serve our many students throughout the
entire country, Grantham School of Elec-
tronics maintains three complete schools
—one in Washington, D. C., one in Holly-
wood, Calif., and one in SeaHle 1Vash.
All schools offer the same rapid courses
in FCC license preparation, either home.
study or resident classes.

MAIL COUPON FOR FREE BOOKLET: Our
free booklet, Careers in Electronics, gives
details of how you can prepare quickly
for your FCC license. For your free copy
of this booklet. clip the coupon bhelow
and mail it to the Grantham School
nearest you.

WASHINGTON Grantham School of Electronics

821-19th Street N. W.

D.C. Washington 6, D, €.
HOLLYWOOD 'f;%"sthN“‘."‘w ::the‘::\ | Al:’fenEul.:ctronics
CAUF. Hollywood 27, California
SEATTLE Grantham School of Electronics
WASH.  Seattle 4 washington

{Mail in envelope or paste on postal card)

|
{ GRANTHAM SCHOOL OF ELECTRONICS

821 - 19th, NW 1505 N. Western 408 Marion

| Washington e Hollywood o Seattle

|

|

|

|

Please send me your free booklet telling how |

I | can get my commercial F.C.C, license quickly. |

| understand there is no obligation and no sales-

| man will call. |
| I
|

|

|

|

|

| Name Age
| Address
City. State.

I 1 am interested in: O Home Study, O Resident Clzseselg

PLIERS FOR ELECTRONICS
Champion DeArment Tool Company
of Meadville, Penna. has recently in-
troduced four precision-made pliers es-

pecially designed for all types of elec-

tronics work as new items in its
“Channellock” line.

The distinctive design features in-
clude slender, long-reach jaws and
handles, precision-matched jaws and
points, hand-honed specially hardened
cutting edges, and easy-to-handle blue
plastic-coated grips.

The new line includes a flat-nose
plier, a diagonal cutter with wire-
stripping notch, a round-nose plier, and
long-reach end cutter. The pliers are
forged from high-grade, heat-treated
steel and have a full-polished finish.

The manufacturer will supply addi-
tional details and prices upon request.

MOBILE HAM TRANSMITTER

Heath Company, Benton Harbor,
Mich. is now offering a mobile ham
transmitter in kit form as the “Chey-
enne.”

Using carrier-control modulation, up
to 90 watts input is obtained on modu-
lation peaks. At all other times the
unit is idling, allowing low battery
drain and eliminating the necessity for
special heavy-duty generators and
battery.

The new unit features up to 90 watts
input on phone and covers 80, 40, 20, 15,

It features built-in
modulator, four r.f. stages, a
6146 final amplifier, and pi-network
output coupling. Power requirements
are 500-600 volts d.c. at 150 ma. and
300 volts d.c. at 100 ma. All necessary
power can be supplied by a companion

and 10 meters.
v.f.o.,

www americanradiohistorv com

power supply catalogued as the MP-1.
The “Comanche’” mobile receiver has
been designed as a companion piece and
is housed in a cabinet identical to the
transmitter.

Write the manufacturer direct for
technical specifications on any one or
all three of these new mobile equip-
ment items.

NEW HICKOK TUBE TESTER
The Hickok Electrical Instrument
Company, 10524 Dupont Ave., Cleve-
land 8, Ohio is now marketing a new,
low-cost dynamic mutual-conductance
portable tube tester which will also
serve to check transistors and diodes.
The new instrument will check leak-

‘age between tube elements up to 10

megohms and test filament continuity
on series-string tubes. A push-button
control reverses the meter for testing
special tubes such as 117N7 types. Tube

i“‘g a?l‘d |
l; ,a ¢ .

sockets for 4-, 5-, 6-, and 7-pin, octal,
loctal, noval, and 7-pin miniature are
provided. Top cap jacks are built into
the panel and leads are included.

A 5-inch rectangular meter with
multi-colored, multi-scale dial is used.
The meter window is anti-static coated
and of wrap-around design to increase
light and allow a wide scale that is easy
to read at reasonable distances.

The Model 800 tests tubes under sim-
ulated operating conditions and accu-
rately evaluates all popular tubes nor-
mally encountered in electronic service
work. A time-saving tube reference
chart carries test data on all popular
tubes.

CLOCK-RADIO KIT

Allied Radio Corporation, 100 N.
Western Ave., Chicago 80, Ill. is now
offering a low-cost clock-radio in its
“Knight-Kit” line of build-it-yourself
equipment.

The “Ranger” is in modular form
and features an efficient superhet radio
which covers the entire broadcast band.
In addition it has a luminous Telechron
clock with “sleep switch” plus an auto-
matic radio wake-up/alarm switch.
Module plug-in circuits and a printed

RADIO & TV NEWS
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RADIO ELECTRONIC

SURPLUS

BC683 FM RECEIVER
27-39 mc. Equipped with 10 push
buttons for selecting channels. Cont.
variable tuning over the entire range.
Unit complete with tubes, built-in lovd
speaker, squelch circuit, head phone
jacks, schematic diagram on bottom of
case. Approx. weight 34 lbs. $19.95
12- or 24-volt D.C. Dynamotor

.................. each $3.95

BC603 FM RECEIVER
Same description as BC683 except that range is 20-27

mc. This unit complete with tubes.
Like NOW.o oo rtoosoocoacsrsssscssascsse each $9.95

Manval with schematic

................................ $1.00 each
CRYSTALS (set of 80) for BC604 transmitter. . $5.00

RCA 18-WATT AMPLIFIER

Input 105-125 volts A.C,, - - __r_:?‘_

50/60 cycles, 180 watts. = —
Output with 117 volts an
120 volt tap, power trans.
5% max. R.M.S. harmonic
distcrtion ot 400 cycles, 18
watts. Available amp.
loading impedance 4, 8,
or 15 ohms. Tube comple-
ment: input 6J7, voltage
amp. 615, amplifier-phase inverter 6N7, output 2 616,
rectifier 5U4G, field supply rectifier SU4G, oscillator
6F6. This is high quality amp., built to Gov't. specs.,
used normally with 16mm sound projector. Case is steel
pointed black. Approx. dim. 9" x 20" x 8". Schematic
furnished. Shipping wt. approx. 50 Ibs....$24.95 ea.

TEST SCOPE—SYNCHROSCOPE—
PULSE ANALYZER

ID-59 /APA-11. Late production.
Modvular subassembly construc-
tion. Video amplifier is flat to 4
me. 38P1 presentation. Test-scope
sawtooth 25-20,000 cy. Hos all
normal test-scope controls. As
synchroscope and pulse analyzer,
accepts positive or negotive puls-
es. Video delay circuit permitsseading edge of pulse
to be seen. Calibrated-dial horizontal shift measures
pulse durations from 0.5 to 100 microseconds. Sine-
wave-oscillatar calibrator measures recurrence rates
from 200 to 6000 pps accurate within 0.4%. Built-in
power supply requires 115v, 400 cy, 196 wotts. Ex-
ternal 60 cy power supply may be made ta furnish plus
350 and —1300 vdc and 6.3 voc. In excellent condi-
tion, with all 19 tubes, schematic with parts valves,
parts-location pictures, operating instructions, theory ex-
planation, and maintenance charts. Shipping weight 60
Ibs, Used, good. Price each $16.95

HALLICRAFTER 536

27.8 to 143 mc frequency range in 3 bands; 110 volts
50/60 cycle single phase; 80 watts. Approx. dimen.
217 L. x 15" W. x 10" H, Used, in excellent working
condition. Price $69.50
Limited quantity

RGsA/V COAX CABLE
52 ohm, apprax. 15% #. #
long with PL259 plugs on |
each end. $1.50 each,
postpaid.

30-40 MC FM RECEIVER R-435/VRC-2X

Single channel, crystal
controlled, covering police
and fire department freq.
Double conversion super-
het (455 k¢ and 4.3 inc.
1.F.’s}); both oscillator and
crystal control. Noise
squelch, double limiter
stages, loud speaker out-
put. Contains vibrator sup-
ply, operates on 24 volts
D.C. Removable cover. Approx. dimensions: 97 X 12°
X 15”. Unused, good condition.

T $19.50

PE120 POWER SUPPLY

6,12 or 24 volt (specify voltage)
Used with BC659 and 620.............. $6.95 each

NO C.O.D's. REMIT FULL AMOUNT WITH ORDER. ALL
PRICES F.O.8. PASADENA.

C & H SALES CO.

2176 E. Coborado 5t + Pasadena 8, Calif,

April, 1959

circuit board make assembly remark-
ably easy. The builder simply plugs
completed modularized circuits into

the board and makes a few solder con-

Y

nections—there is no need to solder
individual components in place.

The case is finished in blue and white
and measures 6” X 9%” x 53%"”. The kit
comes complete with case, tubes, all
parts, wire, solder, and instructions. It
is catalogued as Stock No. 83 Y 737.

GONSET "COMMUNICATOR"

Gonset, a division of Young Spring
and Wire Corp., 801 S. Main Street,
Burbank, Calif. is now offering a new
Citizens Band 2-way radio for use on
the 21 channel allocations within the
26.96-27.23 mc. band recently released
by the FCC for this service.

The G-11 “Citizens Communicator”
is a complete, two-way voice trans-

mitter-receiver and power supply in a
single compact unit. The transmitter
provides 5 watts input, the maximum
allowable power for this type of service.

Both the transmitter and receiver

are crystal-controlled. Operating fre-

quency is thus unaffected by jarring or
vibration and tuning controls are elim-
inated. After a brief warm-up period,
operation is controlled by the push-
button on the microphone. Adjustable
“squelch” control on the receiver re-
duces background noise while the set is
in standby condition.

The unit features compact, rugged
construction, is 63%” wide, 5%” high,
and 6%” deep. For mobile or vehicular
operation, a built-in 12-volt d.c. power
supply is furnished. For fixed station
service, a 117-volt a.c. power supply
can be specified. Quartz crystals for
one channel and the press-to-talk mi-
crophone are standard equipment.

A booklet giving complete informa-
tion on the G-11 will be forwarded by
the company on request.

NC 400 COMMUNICATIONS RECEIVER

National Company of Malden, Mass.
has recently released a new 18-tube
communications receiver which is cata-
logued as the Model NC 400.
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AT HARVEY

90-Watt CW Transmitter Model 720

The new EICO Model 720 Is a very “'clean” 90 watt
CW, 80 through 10 meters bandswitching amateur
transmitter. Some important design features are:
one-knob band switching; tune and operate switch;
final amplifier grid drive control without detuning
oscillator; oscillator keying for break-in operation,
a ‘t‘novice limit” caiibration (75 watts) on the
meter.

SPECIFICATIONS—Power input: 90 watts CW (nov-
ice limit calibration on meter); 65 watts AM-phone
with EXT plate modulation. Output Impedance: 50-
1000 ohms. Band Coverage: 80, 40, 20, 15, 11, 10

meters.
KIT $79.95 WIRED $119.95

-
.

-

5
%
£y !‘:\?RID DIP METER MODEL 710

An exceptionally versatile, stable, rugged, com-
pact design. Basically a VFO with a microammeter
in its grid circuit, it determines frequency of
other oscillators or tuned circuits; has a sensitivity
control and phone jack to facilitate "‘zero beat™
listening. Also excellent as an absorption wave
meter. Ham uses:J)retuning and neutralizing trans-
mitters, power indication, locating parasitic oscil-

lations, antenna adjustment, correcting TV1, etc.,
including complete set of coils for full
coverage.

band

KIT $29.95 WIRED $49.95

s SHIPPED
:S RECEIVED ,
ith your payment @ generov

— the
hipping chorges
f:r. ;r':mptly refunded.

ARVEY

Extab. 1927

RADIO
€0., INC.

JU2-1300
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Here's how to
GET MORE WORK
OUT OF YOUR

Oscilloscope!

A Complete, easily vnderstood
guide to using the handiest service
instrument of them all

MODERN OSCILLOSCOPES
AND THEIR USES

By Jacob H. Ruiter, Jr.

Oscilloscopes  are gold
mines for servicemen who
learn to use them fast,
fully and accurately on all
types of work—and here is
a new, enlarged 2nd edition
of THE BOOK THAT
REALLY SHOWS YOU

Enlarged
2nd Edition

. contains the latest
data everything
you need to know
about 'scopes!

HOW.
MORE THAN 30 In clear, easily hx,mder-
stood terms, it teaches you
NEW PICTURES when, where and exactly

how to use the oscilloscope
.. . how to interpret pat-
terns . . . how 1o use your
’scope to handle tough jobs
easier, faster, and better.

It contains no involved
mathematics—mno compli-
cated discussions. Instead,
it gets right down 1o ‘“‘brass tacks” in explaining
how oscilloscopes operate. Then you learn exactly
how to use them in lab work and on all types of AM.
FM and television service—from locating troubles
to handling tough realignment jobs.

’SCOPES ARE “GOLD MINES”
When You Learn to Use Them Right!

Each operation is explained step by step. You
learn to determine just where and how to use the
’scope on specific jobs; how to make connections and
adjust circuit components: how to set the controls;
and HOW TO ANALYZE
OSCILLOSCOPE PAT-
TERNS f{ast and right.

370 illustrations includ-
ing dozens of pattern pho-
tos make things doubly
clear.

No other type of specific
service training can mean
so much to you in boosting
your efficiency and earning
power! Send coupon NOW
for 10-day examination!

. . plus 50 more pages
including data on quan-
titative measurements—
the slickest method of
diagnosing many color
TY troubles and align-

ing sets properly.

'SCOPE EXPERTS
get betiter jobs
. . . bigger pay!
PRACTICE 10 DAYS—FREE!
| Dept. RN.49, RINEHART & CO, Inc. |
232 Madison Ave., New York 16, N. Y.
Send MODERN OSCILLOSCOPES AND THEIR USES

for 10-day FREE EXAMINATION. If book is satisfac- l
tory, 1 will then send you $G 50_(plus postage) prompt- |

ly in full payment. If not, I will return book pnstpaid

in good condition and owe you nothing. (SAVE! Send
$6.50 cash with order and we pay postage) Same
BN I S 868500086086 00086060506000805500 |
79339 £ Lol e e S 8 5 A 508 00 0000 0an e 0000040 ||
CITY, ZONE. STATE. ... . ittt i ieiianannnaran |

|
!
|
|
l 10-day return privilege with money refunded
|
[
|
|
|

OUTSIDE U.S.A. $7.00 cash only. Money back if you l
return book within 10 days.

The new radio covers a frequency
range of 540 ke. to 31 me. in seven
bands. It has an extreme selectivity
range of 16 ke. to 150 cps with i.f. and
the crystal filter supplied. With ac-
cessory mechanical filters it has a
selectivity range of 16 kec. to 500 cps.
Sensitivity is approximately 1 pv. for
a 10 db signal-to-noise ratio.

Frequency stability is .002% long-
term drift after warm-up. Instant side-

band selection is provided by means of

passband switching and provision is
made for use of mechanical single-side-
band filters which may be selected by
means of a front-panel switch. Five
crystal sockets in the high-frequency
oscillator circuit are available for
fixed-channel operation. These chan-
nels are selectable from the front
panel. Also available is a special di-
versity modification which makes it
possible to use the receiver in a system
either as a master controlling receiver
or as a slave receiver driven by other
oscillator sources.

The NC 400 is housed in a two-tone
metal cabinet of modern functional de-
sign.. All operating controls and indi-
cators are located on the front panel
and all external connections and test
jacks are located on the rear panel.

Write the manufacturer for a de-
tailed spec sheet and prices on the re-
ceiver and its accessory units.

4-INCH "UNIMETER"

The Triplett Electrical Instrument
Co. of Bluffton, Chio has announced
the development of a 4-inch “Uni-
meter” which affords a new means of
obtaining a variety of panel meters at
low cost by combining any number of
dial component sections with a sep-
arate basic movement section.

All 4-inch “Unimeters” are provided
with mirror scales to eliminate paral-
lax and provide highest accuracy in
reading. The meters are available with
or without a practical quick-change
instrument stand.

The “Unimeter” permits a highly
flexible, low-cost meter inventory by

stocking the minimum number of basic
meter movements and a maximum
quantity of inexpensive dial compo-
nents. The assembly process is error-
proof. Simply slide the two sections to-
gether and lock with a thumbscrew at
the back.

Other features of the new series in-
clude self-shielded, bar—ring move-
ments, a.c. and d.c. linear scales, ex-
treme accuracy, and dustproof con-
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RUNNING TIME METER

BRAND NEW—-Made by Industrial Timer.

0-5,999.9 Hours. 110V-60 cy. Ea..
Write for quantity prices

HEADPHONES
Brand new Murdock phones. Hi-impedance 10,000
ohm, with standard phone
Plug. .o e e Ea. L]

POWER TRANSFORMER
Pri. 110V. 60 Cy. Sec. 300-0-300 V 125 Ma.
12 Volt €T @ 3 Amps; 12 Volts @ Amps;
5V @ 2 Amps/Replacement Transf. for sz 50
BC 342 Rec. (also for 24V. Use)...
Pri. 115V. Secs. 320-0-320V. @ 150 sz 95
Ma. 5V. @ 2 Amps 6.3V. @ 3 Amps. .

-.$9.50

Pri. 115 or 230V. Secs. 450-0-450
250 Ma. SV. @ 3'Amps. 6.3V. @ 8 Amps
Write for quantity prices

FILAMENT TRANSFORMERS
Prim. 115V. 60 cy. Sec. 6.3V. @ 20 ss 50
Amps. H-415" x W-4” x D- 31/2". C..ea. W
Primary 110V, 60 cy. Sec.

. ins. 10, 000 V. Small size.
.5 taon $3.95

................... ac!

Pri. 115 V. or 230 V. 60 cy. sec. 6.3 V.

@ S ampPS. .. ... e $1 50

Pr.mary 110 volts 60 cycle.
215 Amps. 10,000 V.

Sultable fur pair of 866 tube:

Secondary
R 53,95
CHOKE—~FULLY CASED

10 HENRY 80 Mll (unsmeldeu) -90¢
6 HENRY 150 .50
5H .95
5 H .25

12 H .95
4 H .95
6 .95

2 MFD 600 VDG  .S0 4 MIFD 1500 VDC 1.95
3 MFD VvDC .60 1 MFD 2000 VDC .85
4 MFD  AN0 VDC .75 2 MFD 2000 VDC 1.50 __
S MFD 600 VDC .80 4 MFD 2000 VDC 3.%0° °
6 MFD 600 VDC .85 6 MFD 2000 VDC 4.95
8 MFD 600 VDC _.95 8 MFD 2000 VDC 5.95
10 MFD 600 VDC 1.19 2 MFDb 2500 VDC 2.50
12 MFD 600 VDC 1.50 1 MFD 3000 VDC 1.85
3x8 (24 M 2 MFD 3000 VDC 3.50
600 VDC..... 2.50 | 4 MFD 3000 VDC 6.95
FD 1000 VDC .60 1 MFD 3000 VDC 3.25
2 MFD 1000 VDC .BS 2 MFD 4000 VDC_6.25
& Wep 1900 Y2 3133 | ¥ mep 7500 vno 695
8 MED 1000 VDC 2:25 | .3 MED 7500 VDG 2.95
10 MFD 1000 VDC 2.50 3 MED 1300,58%2-38
12 MFD 1000 VDC 2.95 | § WED 15000 » 34.50
15 MFD 1000 VDC 3.50 | 62 MFD 15.000 ” 3.50
1 MFD 1200 VDC .45 1 MFD 25.000 * 49.50
1 MFD 1500 VDC .75 |10 MFD 330 AC. 1.95
2 MFD 1500 VDC 1.1c | 15 MFD 440 AC. 2.50

REDMOND BLOWER

110V. 60 cyc. .3 Amp. 1600 Rpm. 33/4" s', 95
Blower wheel—Outlet 2" Diameter.
2 for $15.00

SIGMA 5F RELAY

16,000 in_dual 8,000 ohm coils. (Can be
paralleled) SPDT adu;stable silver contacts, Ad-
justable armature tension,
S00 microamperes or less.........

Write for quantity prices.

RELAYS
. Allied Relay 110 V. AC. DPYST ..... ea. 31-35
$2.50

Allied 110V. AC 4PDT 10 amp

CONLACES . o veie i, ea. L]
Claire Telephone Type 11,300 ohm coil S3 95
DPDT cont. 10 amp 125V. Sens. 4MA . ea. L]
Hermetically Sealed Relay Coil 110V AC $1 50
€60 cy SPDT Contacts 5§ Amps. ...... ea. Ll
Sigma Sens, Plug-in H. S. 16,000 ohms $1 95
1 mil. #1 pole SPDT, #2 pole SPST. ea. .

6 Volt DC DPDT H.S........c0u ea.
12 Volt DPDT DC Relay B

G.E. Plug in Relay 5 prong 10,000 ohm sz 50
coil 1 mil. SPDT ea. L]
G.E. Relay control, contains 8000 ohm $1 10
relay, sensitivity 2 mils. 10 for $9.25. ea. ]

MINIATURE MICROAMMETER

11/2” Square D-100 Mucro Suutable for grid dip-

per field strength, $§ mete| $3

A BARGAIN AT. . .......0otuennns ea. Ll
1,7

o i o $2,95

PANEL METERS
G.E.. WESTINGHOUSE, W.E..

2" METERS
0-50 Micro (0-5

SIMPSON. ete.
0-1 Mil bC

(0-33/2 KY scale).3.95
0-10 Mil

0-50 Wil 6. 3.95
0-100 Mil DC 3.95
0-150 Mil Dc 3.95
0-12 Volts A ‘95
0-50 Volts DC. .85
99 | 5.500 Voits DC . .4.:3

. 0-800 Volits DC...4.
0-a’Amps RF ... .2.95 | ;7302 0'ne 1l 5.50
3” METERS 0-3.5 KV pC.....7.50
0-50 Micro ... ... 595 | 04 KVDC....... 7.50

MISCELLANEOUS SPECIALS

SPERTI VACUUM SWITCH.-CYS24163 Replace-
i RT13.
meREW, Roxen o AT L ea. $2.95
N.E. 51 NEON LAMPS, Box of 10..... ea. $1.00
Watt Globar Non-Ind.Res. ...60¢ ea
36 OHM 50 a obar No 2 1or 106
3-12 MMF Erie Ceramic Trimmers......... 2
Replacement 6’ phone cord for Standard
Headsets .. .... . .uciuvurennsncnaosens 35¢

UTC OUNCER TRAN 100 ohm.
Sec. 125,000 ohm. ldeal “for mike 599
or phone patch—2 for $1.00......... ea.
CUTLER-HAMMER TOGGLE SWITCH 29c
SPDT (ST42D) 4 for $1.0 ea.

Write for quantity Drices on all special items

All merchandise sold on al 10 day money back guarantee basis

Min. Order $3. 00——25°/° with Order—F.0.B. New York

 PEAK |

|
| ELECTRONICS COMPANYI

} 66 W. Broudwny, New York 7, N. Y., 0-2-5439 139 |

RADIO & TV NEWS
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struction. The manufacturer will sup-
ply additional details upon request.

MOBILE MONITORS

The Monitoradio Division of I.D.E.A.,
Inc., 7900 Pendleton Pike, Indianapolis
26, Ind. has announced the availability
of two new crystal-controlled mobile
FM receivers for the continuous moni-
toring of any single frequency in the
30-50 or 152-174 mc. bands.

The Model MC-40 (30-50 mc.) has a
sensitivity of 2 uv. or less while the
Model MC-160 (152-174 mc.) is rated
at 4 pv. or less. Both have = 40 kc.
selectivity at 20 db, have 1 uv. adjust-

'

able squelch operation, have output
power of .8 watt, and operate from
12-volt d.c. sources. Both draw 3.9
amps at 12.6 volts, measure 4%"x
6%" x 83", and weigh 9 pounds.

The units are housed in well-venti-
lated blue-grey cabinets which can be
installed easily in a car or truck. The
chassis are readily removable from the
cabinets for servicing.

Designed for use by volunteer fire-
men, special police officers, utility
workers, etc., the units feature double
conversion, r.f. stage, built-in squelch,
and a 4” PM speaker. The units come
complete with crystal. 30—

Stereo Amplifier System
(Continued from page 67)

With this type of design it would be
best to use as low an input signal as
possible. With an FM tuner, many
have volume control adjustments that
can be used to reduce output. There
is no difficulty when using a magnetic
or ceramic cartridge since their out-
puts are usually low and there is little
danger of overloading.

The circuit itself is not too unusual
as one can note by checking the ac-
companying schematic diagram. The
output tubes are 6L6GB’s. Two 32-ohm
outputs are provided so that, when
both channels are connected in parallel,
a 16-ohm speaker can be used. A
separate bridge circuit is used to sup-
ply well filtered d.c. to the low-level
filament circuits. Silicon rectifiers in
the power supply provide the low im-
pedance needed for good supply volt-
age regulation. The feedback loop en-
compasses a minimum number of
stages operating with a large stability
margin. In addition, some comment is
in order regarding the ceramic input
circuit. Most designs we have checked
use a 100-pufd. capacitor in series with
the cartridge and then apply the output
to the magnetic input. However, in this
case a resistive voltage divider network
was used to accomplish the same pur-
pose. We found that this performed ex-
tremely well below 1000 cps but the
high end dropped off, at the most,
about 6 db at 6000 cps. For those who
want extended high-frequency re-
sponse, it would be advisable to boost
the treble control slightly to compen-
sate for this drop.

KEEP CANDEE HANDEE!
e e e —— ]

SPRING MOBILE BARGAINS!

ARC-5 COMMAND EQUIPMENT
T-19 TRANSMITTER: 3-4 MC. Excel. cond..$5.95

BC.442 ARC.5 ANTENNA RELAY. Excel. .. 1.98
R- 435/VRC~2X FM RECEIVER

rystal single covers fire, po-
lice fregs. Double conversion superhet. 455 ke &
4.3 inc. IF’s. Noise squelch, double limiter stages,
loud speaker output. Complete with 24 VDC vi-
brator supply, tubes, less crystal. $1 95
Special )

APN-48 LORAN EQUIPMENT
Marine or air. Long range navigational gear to deter-
mine position of ship or plane up to 1200 miles from
bnn Complete with soope, receiver, tubes, 339 95
xstals, ONLY u

AN/APN-9 I.ORAN SYSTEM
Used in ships and atireraft. Determ\nes position by

radjo signal from known transmitters. Accurate to
within 19 of distance. Complete with sss 88

tubes and cristal. Like new. . ... ... 3.

TELEPHONIC 600 OHM HEADSET

Brand new! Mfr. by Telephonics. 5

Wame THIT yoighisoos oo s b e ot 2 i
G.E. PYRANAL OIL-FILLED CONDENSERS

Cat. No. 18F209. 120 MFD @ 80 F.B.

hams. Makes good component fi rc wel der. Exccl-

lent cond. Sold at fraction of original
c0st. ONLY . ... .c..00eioeueconssann ssg 9

HICKOK MOD. 547-A TUBE CHECKER
Mutual conductance. With chart. Also tests special
purpose tubes. A honey of a buy!

ExXcel. «....ee..cccesstiroicoooons

T85/APT-5 TRANSMITTER
Has lighthouse tube 3C22 oscillator in tunable cavuy
modulated by two tvpe 820B tubes powered ay
noise generating photocell. Output approx. 30 \
@ 115 V, 400 cycles. 349 95
Excellent cond. g

RAX-1 RECEIVER
4-band, 414" dial. AVC. MCW, CW, phone jack and
volume control. Voltage re lred 24VDC and 20 vV @

80 ma. Complete with 7 tul Excellent.

200-1500 ke. Each..................

110 VAC POWER SUPPLY: For BC-603 and BC-683
Recvrs. All wired. No conversion needed. $1<| 95
Just plug in. Brand new, Smceiall

All items FOB. Burbank, Calif., subject to prior
sale. In Calif. add 4%,. Min. order $3.95.

J. J. CANDEE €CO. ...-

509 No. Victory Blvd., Burbank, Calif.
Phone: Victoria 9-3053

LOOK

NO FURTHER . . . IF YOU'RE
UNHAPPY WITH “HI" HI-FI
PRICES. WRITE FOR OUR
UNUSUAL AUDIO CATALOG.
KEY ELECTRONICS CO.
120-C Liberty St., N.Y. 6,
Phone EV 4-6071

NOW YOU CAN SECURE A

HIGH SALARIED - TOP PRESTIGE
CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRONICS is the fastest growing industry in America today,
creating unlimited opportunities for high salaries, with rapid ad-
vancement in INDUSTRY AND THE ARMED FORCES for Bailey
Trained electronic engineering technicians.

LARGE CORPORATIONS from coast to coast. and BRANCHES OF
THE ARMED FORCES send recruiters to visit each graduating
class at Bailey Tech, offering unusually high starting salaries.
BAILEY GRADUATES ARE BEING HIRED for such fascinating and
interesting work as technical salesmen, research and development
of guided missiles, electronic business machines and automatically

BAILEY GRADUATES.

controlied manufacturing plants, etc., also good RATINGS IN THE

ARMED FORCES.

UP TO SEVEN TECHNICIANS are needed for every engineer.
this, plus superior training is why Bailey Graduates are bemg
paid more to start, and are advancing more rapidly than many

men who have spent four years in training.

Resident training is easier and costs less than you may think! We
provide housing and part-time jobs while in school,

plus free

nationwide employment service for graduates. If you want to
quickly enter America's fastest growing and most exciting in-

dustry, write for free booklet .

. no obligation.

Name ..

This Minneapolis-Honeywell
system controls hundreds of
automatic manufacturing op-
erations. Experience on live
equipment is emphasized at
Bailey and is another reason
for the tremendous backlog
of high pay positions waiting

p————————-MAIL TODAY=~———— e

Please mail immediately this free booklet without obligation

1]

Veteran Approved

BAILEY TECHNICAL SCHOOLS

1651 S. Grand - St. Louis 4, Mo. City

April, 1959

Address

ll_It TROKICS
AND

AUTOMATIDN
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ONLY SOUNDCRAFT TAPES

ARE MICROPOLISHED SMOOTH

Unpolished tape surfaces contain micro-
scopic irregularities which prevent in-
timate tape to head contact. It takes
about 10 plays before these irregularities
are smoothed out. During this period
you lose high frequencies and force your
recorder head to do the job of polishing
the tape surface. This results in excessive
head wear. Only Soundcraft Tapes are
MICROPOLISHED to assure a mirror-smooth
surface. The tape makes immediate in-
timate contact with your recorder head,
guaranteeing high frequency. response
right from the first play! Only Sound-
craft Tapes are MICROPOLISHED for your
protection. Buy Soundcraft Tape—write
for free catalog RS58-10R.

Ask About Soundcraft’s 2-Reel
Premium Pack—at your dealer now!

REEVES

CORP.
Dept.RT, Great Pasture Rd., Danbury, Conn.

342 N. LaBrea, Los Angeles 36, Calif.
Canada: 700 weston Rd., Toronto 9, Ont.
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Test Bench
PUZZLER: No. 6

By ART MARGOLIS

A straightforward analysis, based on voltage

readings, will give you the answer to this one.

WHENEVER TV technicians get to-
gether, they will invariably spend
hours quizzing each other on interest-
ing bench jobs. Here is a recent one
that came up in just such a session.

The star in this little drama was an
Emerson TV set using the 120123-B
chassis. The audio was only fair, and
the video was in good shape to start
out with. However after about half an
hour from the time the set was turned
on, defocusing would become evident
to an annoying degree. By then, sharp-
ness of the picture had deteriorated to
the degree shown in Fig. 1.

A voltage measurement was made at
the point where the focus coil joins the
plate winding of the audio-output
transformer (point 1 in Fig. 2). The
reading was 115 volts, instead of the
125 volts called for. Another reading
was made on the “B+"” side of the
dropping resistor, R This supply
source, point 2, correctly checked out
at 265 volts.

Since the sound output, although ac-
ceptable, left something to be desired
and since supply voltage for the plate
of the audio-output tube, coming from
point 1, was already determined to be
low, it was decided to direct further
checks to this stage. A d.c. reading was
then taken at the plate of V,; point 3.
Here we found 105 volts instead of the
prescribed 115. However, this was
scarcely unexpected.

The next check (point 4) was at the
grid of the audio-output tube. Here —5
volts was noted instead of —8. At the
V: cathode (point 5), 3 volts of d.c. was

Fig. 1. This is how the defocused
picture looked after half an hour.

Pl

noted instead of the anticipated 2.5 v.

That was the extent of the voltage
readings. The next step was a static
check of all components in the related
circuitry. This didn’t turn up a clue.
However, that made sense in view of
the fact that the defect didn’t become
noticeable until half an hour after the
set was turned on: the villain was ob-
viously playing good until under load
for a while.

However, this game of hide and seek
wasn’'t regarded as much of a compli-
cation. A simple analysis of the volt-
age readings was considered enough to
give a good idea of what was going
wrong. The remedy based on this con-
clusion turned out to be right. Which
part, shown in Fig. 2, do you think was
responsible ?

This one shouldw’t be too tough.
However, you can make sure by simply
turning to page 162.

. Fig. 2. The circuit, with normal voltage readings, in which the fault lay.

25L6GT
SOUND QUTPUT
V7 e

TO AUDIO

C26\|.
AMP. PLATE

I00K
FOCUS
CONTROL

b

T7
g TO SPEAKER
-

|

L7
£ FOCUS
colL
265.‘_‘2)
15K V.
R35
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SUITS NEED PRESSING—
MERIT DEFLECTION YOKES
DO NOT!

Merit deflection yokes are cosine wound
TO FORM, not pressed. Pressing con
lead to distortion and poor focusing.

Pressing after winding frequently
causes breakdown.

MERIT COILS AND TRANSFORMERS
HAVE “BUILT-IN” ADVANTAGES.

Each Merit yoke is
100% LIVE TESTED

COMPARE IT " WITH

MERIT COIL AND TRANSFORMER CORP.
MERIT PLAZA » HOLLYWOOD, FLORIDA

“Data-Prints”’
Still Available

A recent inventory check re-
veals that we have on hand a
limited quantity of Rabio & TV
NEws “Data-Prints” (numbers 2
and g) which originally ap-
peared in this magazine during
1952.

Data-Print 2, entitled “Loud-
speaker Enclosure Design Data,”
covers complete how-to-do-it de-
tails on constructing your own
high fidelity speaker enclosure.

Data-Print  #3, entitled “Teclevi-
sion Signal Strength Calculation
Charts.” gives complete details on
how one can predict the signal
strength from a TV station. This
Data-Print also includes a nomo-
graph for determining multi-layer
coil inductance.

Since our supply is limited this offer
is open on the basis of first-come,
first-served. In requesting these re-
prints include 10¢ per copy to cover
the cost of handling and postage.
Address your requests to Radio &
TV News, Box 2045, Church Street
Station, New York 8, New York.

April, 1959

Hints on 2-Way Service
(Continued from page 69)

then be checked against the indication
on the microammeter across the shunt.
The correlation between the two is
then recorded and may be used for
taking readings in the future.

If the meter is in the cathode cir-
cuit, the reading will include both
screen grid and control-grid currents.
These must be deducted when filling
out the report forms. A typical set of
readings might be as follows: total
cathode current, 218 ma.; screen-grid
current (by measurement of voltage
drop across screen resistors), 15 ma.;
and grid current, 4 ma. Correlating
these, we get an actual plate-current
reading of 199 ma. Multiplying this by
the plate voltage, 400 v., we get .199 x
400 or an input power of 79.6 watts.

For routine testing of the previous
circuits of the transmitter, built-in
metering points are provided on all
makes. These are usually in the form
of special resistors in the grid-return
circuits of each stage. Leads from
these are brought out to a special me-
tering socket or to individual pin jacks
on the chassis. Connecting a microam-
meter or v.t.v.m. to each in turn en-
ables reading the grid current de-
veloped in each stage and measurement
of the preceding stage’s output and
tuning. The custom-built test instru-
ments mentioned previously have plugs
to fit their own test sockets and are
provided with test leads so that other
makes may be tested as well.

A standard v.o.m. with a 50-micro-
ampere scale and a 500-milliampere
scale for direct reading of plate cur-
rents and a resistance of 20,000 ohms-
per-volt, will make a good test meter
for practically all types of two-way
radio service work. One such unit is
shown in use in all the photographs
accompanying this article.

Special adapter fittings may be fabri-
cated to make the job easier. One of
these is shown in use in Fig. 4. Here
an 11-pin plug has been used to fit the
Motorola T-51 transmitter test socket.
Leads are connected to pins 7 and 8 to
read the final plate current on the
0-500 ma. scale of the meter. Another
lead to pin 9 terminates in a clip, hid-
den by the technician’s right hand in
the photo; this is used to key the trans-
mitter for testing. He is grounding the
clip on the frame of the chassis while
adjusting the antenna trimmer with
his left hand.

Also shown in Fig. 4 is another inex-
pensive yet very useful item. This is a
dummy load made from a short piece of
RG/8U cable, a plug, and a lamp socket.
In this case the incandescent lamp is a
60-watt size as that is the output rating
of the transmitter. This unit, which
takes the place of an expensive r.f.
wattmeter, does a very good job. (If
the transmitter will light a 60-watt
lamp to full brilliance, it is definitely
putting out 60 watts of r.f.!) For 30-
watt transmitters, a 25- or 40-watt
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POWER SUPPLY
KIT BARGAIN!

Primary 11sv. 60 Cy. Sec., 400-0-400 V. @
Ma., 6.3 @4Amp,5VcT@2Ampstd
mounting plus 8 Hy 200 Ma chokes and 1.50
two 8 Mfd. 600 V oil condensers, ,  Kit $
DC Power Supply Kit 24 VDC—2 amp output.

BUYS

.$3.95

RELAYS . . . BUYS

110 VAC SIGMA 41

2 PDT, Ward 4VACor GVDC $1.49
Leonard ....... $3.25 w/tsfmr for

5 PST hvy dty 110 VAC..... 1.89
Dunco ......... 4.15 SIGMA 4F.

12 PDT Dunco.. 10,50 te

6 VDC, P&R, pull-in @ 2 Ma 2.45

DPST A 5F

16,000-ohm plate

puII m @ 1, Ma. 1A
contacts. $3.95

LARGE STOCK AC, DC RELAYS

1
12 VDC DPDT plus
10 amp contact 1.35

*xkhkkkkkxSolenoids xxxxxkxx

115V 60 Cyc cont. duty.
A-B #8200 $2.95
(2500 $5.50) [ 18 Lb. pull...... at;h $5.50

by
24V & 230V SORENG IN STOCK!

STEPPING RELAYS McELROY

Resettable type. 3 deck, 10
ea. $

FERTIERE | TAPEPULLER

deck, 44 pos,
S deck. 23 pos, no reset 115v

$7.50
16 deck, 22 Poseaszz 50 AC-DC. .. $8|95
CHOKES Signal Corps
FULLY CASED Earphones
Hi-1 d Duai
g E;’; igg m:. ,51123 Helads?tpecoanrp'igte uw/
1 :

headband &ICord Used
—terrific value
Por ser 1o $1.79

20 HY, 300 Ma'.i
v, : 2 for $3.25

*xxkkx Transformers xxkxxxx
6.3 V FILAMENT 12v, 2 Amp .$1.19
24 V 2 1.29
214 V Sec o ‘Amps.
Exc. for pr. of

866’5 . ...... $3.95

172 INCH DUAL FREQUENCY METER! |

JB1 model. 15-FHAG. Indicates at 60-cyc.
and 400-cyc. Used as frequenc
awerey . $1.95

standard. . ... ...
RG-8/U CO-AX CABLE
S52-chm impedance, 100-ft. length ... .$6.75

RG-59A/U (72-ohm) with male and female
connectors. 50-ft. coils. . ......... $2.45 ca.

OIL CONDENSER BARGAINS

SCOOP!

2 Mfd 600 VDC 8 mMfd 1500 VDC $2. 95
4 Mid 00 VDC .75 10 Mfd 1500 VDC 3.7
8 Mfd 600 VDC .90 16 Mfd 1500 VvDC .95
10 Mfd 600 VDC 1.10 2 Mfd 2000 VvDC 1.50
12 Mfd 600 VDC 1.35 3 Mifd 2000 vDC 75
20M 50 VDC 2.75 1 Mfd 3000 VDC 1.85
m 00 V .60 2 Mfd 4000 VDC 5.75
2 Mf{d 1000 VDC .75 2 Mfd 5000 vDC 8.75
4 Mfd 1000 VDC 1.25 1 Mfd 6000 VDC 5. 95
8 Mfd 1000 VDC .60 1 Mfd 7500 VDC 6.9
10 Mfd 1000 VDC 2.50 2 Mfd 10000 VvDC 29 5
15 Mfd 1000 VDC 2.4S 1 Mfd 12500 VvDC 24.50

4 Mid 1500 VDC 1.75

**%xk G. E. RELAY CONTROL x%x*x%

{ldeal for Model Controls, Etc.)
Contains a sigma midget 8,000 ohm, relay (trips
at less than 2 MA),

2 Mfd 12500 vDC 32.50

metal strip, neon pilot and many useful parts. The
sensitive relay alone is worth much more than the

orice ot ... $1.10 ..o 10 10r$9:75
SPECIAL! PANEL METERS
1” METERS 37 METERS
0-200 Micro ....$3.95 0-20 Microamps. .$5.45
01 Ma ........ 3. 0-100 Microamps. 5.45
27 METERS 0-200 Microamps. 5.45
0-1Ma ........ 3.25 o s
0-1.5 amps RF.. 2.95 o Fac
0-3 amps RF 2.95 o s
g-g amps RF . 2.95 of a4
g
9 ;
g o
0

0-31/5 KV, 37, w/shunt. 5
2" 75 Microamps Null Indicator. .. [ 1! 5.75
1158 v. . ENIUM
Sov S0 | RUNNING | SRSENIUN
TIME FULL WAVE BRIDGE
High torque. 30-36 VAC input,
uUseful as an- METER 24 28 vDC output.

tenna indica- Amps .

tors, etc. 0-9999.9 hrs., X/z Amp . $1 19
$5.95 110 V, 60 cve. VI =S
e?;?o.solpr.) 39.50 11/121;3vp_, $5.19

Special on . . . POWER SUPPLIES!

All wired— Ready(o use. PRI—115 V AC; SEC.—
PRI—115 AC; SEC.— $40-0-940 V@ 230
o 280 Ma; 21 V CT @ 10
Amps; '1-6.3 ¢cT @ 4
5 Amps; 1—-6.3 CT @ 4
0 MA; Amps; 10 Hy choke @
7 Amps. 250 Ma.
‘;J Ma 2—6 Mfd. 1500 V Cap.

2 #836’s $23l95

%ok kok GR-VARIACS % deok ke

110/220 AC in 0-270 V AC 2 Amps. NEW. Fully
Cased. W/Knob, Dial, 6 Ft. Line Cord. Recep-
tacle; And On/Off Switch. 5
Original Ctns. .

!
!
!
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!
1
!
1
I
!
1
I
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I
I
I
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I
1
!
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|
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Min, Order $3.00—259 with order F.0.B. New York
10 DAY GUAR. PRICE OF MDSE. ONL

Advalﬁ:e _Electrnnlcs

B West Broadway = New York 7, 0. Y. - REctor 20270
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“ONE DOLLAR..,.

As much as $15 worth — Everything Brand New
and sold to you with a money back guarantee.

DEDUCT 10% ON ANY ORDER

OF §10 OR OVER
Plus a FREE SURPRISE PACKAGE

[1$15 - “JACKPOT" TELEVISION PARTS....$1
[14-RCA #1U4 TUBES aiso serves as a 1T4...51
[J1—RCA 70° FLYBACK TRANS. #75240..,..%1
[11-%11 TODD 60° DEFLECTION YOKE......51
[]6 - DEFLECTION YOKE MOUNTING HOODS.$1
[]140 ~ ASST. PRECISION RESISTORS best sizes $1
[J 35 = ASST. DISC CERAMICS best numbers .. .51

[J1=5" PM SPEAKER alnico #5 magnet...,...$]
[] 20 — TUBULAR CONDENSERS .05-600v. .81
[] 50 — ASSORTED FUSES popular sizes,........ $1
100 = ASST. V2 WATT RESISTORS some 500 $1
70 — ASSORTED 1 WATT RESISTORS ~ .$1
[] 35 - ASSORTED 2 WATT RESISTORS ~ .$1

] 50 —~ ASST. TUBULAR CONDENSERS.......$1
[J 10 = 6° ELECTRIC LINE CORDS with plugs....$]
15 =TV CHEATER CORDS with both Plusgs .. ...$]
[J4 - 50° SPOOLS HOOK-UP WIRE 4 colors ...$1]
[] 50 = STRIPS ASST. SPAGHETTI best sizes...$1
(] 100 — ASST. RUBBER GROMMETS best sizes. .$1
] 100° = TWIN LEAD-IN WIRE 300 beavy duty .$1
[] 50 = FLAT 4-CONDUCT. WIRE many purposes, $1
[J 25° = INSULATED SHIELDED WIRE.........$]
(] 32° TEST PROD WIRE deluxe(red or black). . . . . . $1
1 =97 INDOOR TV ANTENNA hi-gain 3 section $1
[]20 — ASST. TV KNOBS, ESCUTCHEONS, Etc.S$1
[]13 - ASST. TOGGLE SWITCHES spst. dpat. otc. $1
[] 4 — BAKELITE KNIFE SWITCHES ardt.......51
15 = ASST. ROTARY SWITCHES $15 worth. . .51
100’ — FINEST NYLON DIAL CORD best size..$1
200 - SELF TAPPING SCREWS #8x15”....$1
35 = ASST. RADIO KNOBS screw and push-on . .$1
100 = KNOB SPRINGS standard size 38” x 3a” .$1
100 - ASSORTED KNOB SET-SCREWS......$1
25 = ASSORTED CLOCK RADIO KNOBS.....$1
600 = ASST. H'DWARE screws. nuts, rivets, etc., $1
50 = ASST. SOCKETS octal, noval and miniature. $1
50 -~ ASST. MICA CONDENSERS some in 59 51
50 — ASST. CERAMIC CONDENSERS ~ .31
10 — ASST. VOLUME CONTROLS 1ess switch .$1
5 ~ ASST. VOLUME CONTROLS with switch,. .$1
100 = VOLUME CONTROL HEX NUTS.......$1
20 — ASST. PILOT LIGHTS popular types .. .. .51
10 = PILOT LIGHT SKTS. bayonet type, wired..$1
50 — ASST. TERMINAL STRIPS 1, 2, 3. 4 1ug .31
10 = ASST. RADIO ELECTRO. CONDENSERS. $1
5§ — ASST. TV ELECTROLYTIC CONDENSERS.$1
25 — ASST. MICA TRIMMER CONDENSERS. .51
2 = ELECTROLYTIC COND. 40/40-450v »... .51
30 — FP CONDENSER MOUNTING WAFERS. .81
3 = ELECTROLYTIC COND. 80-450v.. $1
3 ~ ELECTROLYTIC COND. 50/30-150v ..
10 - HV TUBULAR CONDENSERS .001-6000v,$1
10 — HV TUBULAR CONDENSERS .005-3000v, $1
35 -~ MICA COND. 20-100 mmf & 15-270 mmf, - . . . . $1
35 — MICA COND. 20-470 mmf & 15-680 mmf. . ... .$1
35 = MICA COND. 20-820 mmf & 15-1000 mmf, . .. . $1

35 ~ CERAMIC COND. 20-5 mmf & 15-10 mmf. . . . $1
35 ~ CERAMIC COND. 20-25 mmf & 15-47 mmf . . .$1
35 -~ CERAMIC COND. 20-5 mmf & 15-82 mmf. . . $1
35 ~ CERAMIC COND. 20 100 mmf & 15-150 mmf. .$1
35 = CERAMIC COND. 20-270 mmf & 15-470 mmf. . $1
35 = CERAMIC COND. 20-1000 mmf & 15-1500 mmf.$1

35 — CERAMIC COND. 20-2000 mmf & 15-5000 mmf. $1
50 — 1000 /2 WATT RESISTORS 5%....... $1
75 = 470K V2 WATT RESISTORS 10%.
10 ~ ASST. WIREW'ND RES. 5, 10, 20 wa
3 = AUDIO OUTPUT TRANS. 50L6 type,.....$1
3 = AUDIO OUTPUT TRANS. 6K6 or 66 type .$1
3 = [.F. COIL TRANSFORMERS 456 kc......$1
3 = ILF. COIL TRANSFORMERS 10.7 mc FM . ,$1]
4 - OVAL LOOP ANTENNAS ass't hi-gain types $1
3 ~ LOOPSTICK ANT. new ferrite adjustable .. .$1
12 = RADIO OSCILLATOR COILS 456 kc....$1
3 - Y2 MEG VOLUME CONTROLS with switch.$1
5 ~ 50K VOLUME CONTROLS 1ess switch . ...$1
10 ~ SURE GRIP ALLIGATOR CLIPS....... $1
- GOLD GRILLE CLOTH 14”x14” or 127x18" $1
—~ SETS SPEAKER PLUGS wired........... $1
0 — SETS PHONO PLUGS and PIN JACKS. .S1
— $2,50 SAPPHIRE NEEDLES 4000 playings. .$1
— DIODE CRYSTALS 2—1N21 2-1N22 1~-IN64 $1
— DIODE CRYSTALS 1—1N60, 1—LN64, 1~1N69 $1
—~ SELENIUM RECT!FIERS 1—65 ma &1—150ma $1
5 ~ ASST. TV COILS. sync. peaking, width, etc. $1
~ TV VERT. OUTPUT TRANS. 10 to 1 ratio. . .$1
~ TV CRT. SOCKETS with 18" leads. ««sss..$1
~ SET TV KNOBS standard tvpe incl. decals. . . .$1
= LB. SPOOL ROSIN CORE SOLDER40/60.%1
= SPIN TIGHT SOCKET SET 3/16” t0 7/16” ,$1
= TV ALIGNMENT TOOLS assortment =1 ....$1
~ TV ALIGNMENT TOOLS assortment #2....51
~ TV ALIGNMENT TOOLS .ccortment #3 « .- -$1
[}3 ~ TV ALIGNMENT TOOLS .csortment #4 » -+ - S1
[J3 = TV ALIGNMENT TOOLS .ccortment %5 « .« . $1

Each ALIGNMENT TOOL is different and valued at over
$1 each.

HANDY WAY TO ORDER—Simply tear out advertisement
and pencil mark items wanted (X in square is sufficient);
enclose with money order or check. You will receive a new
copy of this ad for re-orders.

ON SMALL ORDERS—Include stamps for postage, excess
will be refunded. Larger orders shipped express collect.

BROOKS RADIO <TV CORP.

84 Vesey St., Dept. B, New York 7, N. Y.
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lamp may be used in similar fashion.

Another handy gadget is shown in
Fig. 1. This is the small, metal box
perched atop the rear fender. It is
merely a crystal detector using a stand-
ard diode, built into a box for conven-
ience. A short rod (not shown) which
may be of any length, serves as a pick-
up antenna. The leads on the right
side of the box are connected to the
v.0.m. on either the 50 pa. scale or on a
d.c. voltage scale, using the high sensi-
tivity to give sufficient deflection. Ab-
solute readings with this device are not
important; it is merely used to peak
the antenna trimmer and antenna load-
ing or coupling adjustments.

This peaking procedure concerns one
of the most important points about any
mobile service job—resonance of the
antenna. Unless the antenna can be
brought to resonance with the final
stage and its associated loading cir-
cuits, much of the r.f. power will be
lost, resulting in very short operating
range. Connect the detector, key the
transmitter, and adjust both controls
mentioned for a peak. If either of them
refuses to show a definite peak in its
reading, there is something wrong!
Leakage across the antenna base, part
of the rod broken off, a defective plug
or antenna relay—any of these defects
can cause a “flattening” of the sharp
peaks that should be observed, espe-
cially in the antenna trimmer capacitor
adjustments.

Bench Testing: Mock-Ups

For testing sets on the bench, some
sort of substitute control system will
be necessary. This doesn’t need to be
elaborate—a set of the special plugs
used on each type of set will be re-
quired for making power and control
connections. These plugs can be ob-
tained from the set maker or, in many
cases, found as surplus gear around the
shop. Controls for the transmitter are
usually quite simple, requiring only a
power supply and a method of keying.
Many transmitters provide microphone
sockets on the transmitter chassis it-
self so that the mobile mike may be
used for testing. A surplus T-17 mike
may be fitted with the proper plug and
used for bench work; most mobiles use
carbon microphones.

The receivers will require a more
elaborate setup. A dummy control head
must be provided, including a volume
control, a squelch control, and a speak-
er. These are standard components:
gain controls are usually either 500,-
000-ohm audio grid types or low-re-
sistance pads across the speaker itself.
Squelch controls are wirewound and
range in resistance value from 15,000
to 25,000 ohms.

The bench power supply must pro-
vide both 6 and 12 volts d.c. with very
good regulation. For this reason, wet
batteries are often used instead of the
more expensive battery eliminator. Es-
pecially on 6-volt transmitters, the
power supply may be called upon to
furnish up to 40 amps without exces-
sive drop. A single medium-sized 12-
volt automobile battery, with an 8-am-
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IT'S QUALITY for STERED
QUAL-KITS are EASIEST !

COMPLETE 36 Watt STEREO 2
CHANNEL AMPLIFIER , ,
with the smart, slim look in Hi-Fi.
2 preampe, 2 power amps. Contrals
all sterco/monaural sources (tapes,
records, tuners). Separate ganged
s base and treble controls. balance

control, made switch, rumble filter,
Model STA-36 tpeaker phasmg switch, 6 dual in-
549,95 Duts, tape output, ete.

: |

N |
: ! N
LG !
|

24 WATT STERED AMPLIFIER

complete 2 amps and 2 preamps
Model STA-24. ............. 39.95

Model 1000 AM-FM Tuner 31.85
STEREO TWINS 25.50

IDEAL SECOND AMPLIFIER
For stereo—12 watt Williamson type
| Model 2200.........0 22.75
MODEL 2000 12 WATT AMP

and Preamp................ 28.50
Radios Cpl./Tubes & Cabinet
Modei 250—Superhet, AC-DC .16.45

Mousl 1200 AM Tuner. . 1526 | Model 350—2 band, BC & SW 19.75

And they have the finest features and specs. Fully illustrated step-by-
step 28-page manusl makes assembly & snap! WRITE FOR FREE

CATALOG!10% Fed. tax inciuded inall prices. Cover & lega obtional.

LITY-ELECTRONICS

319 Church 5t DeptBl, New York 13, M. T,

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROYED FOR YETERANS AND SURVIVORS
OF VETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TEGHNIGAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17, MD.

Test Equipment Clearance!
ALL ITEMS NEW AND UNUSED, BUT MAY HAVE
BEEN ON DISPLAY.

Hickok 690 Crystal-controlled VHF-UHF mark-
.er generator. $362.00 net........00.0. $190.00
Hickok 695 Sweep generator complete with

_built-in_bias supply, $391.00.......... 195.00
Hickok 675A S5” oscilloscope, the best for

color. $299.90 net.................. 199.00
Hickok 455 V-O-M, 20K/V, pushbutton over-

load reset—$66.,50 net.......... ... ... 48.00
Hickok leather carrying case for 455 V-0-M o

leads, $44.25 net
Precision ES$-500-A oscilloscope,
lent quality. $190.00 net....
Precision E-200-C AM alignment
erator. $95.00 net
Precision E-400 sweep generator for TV a

ment. $155.00 net....
Simpson 382 in circuit ho

$69.95 nec 44.00
Simpson 77 Col

$229.95 net 149.00

Miscelianeous prices.

Write for list.

H & H ELECTRONIC SUPPLY, INC.

506-510 KISHWAUKEE ST. ROCKFORD, ILL.

WANTED!

Equipment, Components or Parts!
If you have something to sell, let
RADIO & TV NEWS readers know
about it in our classified section. It
costs very little: just 50¢ a word,
including name and address. Mini-
mum message: 10 words. For fur-
ther information, write:

Martin Lincoln,

RADIO & TV NEWS,

One Park Avenue, New York 16, N. Y.

f%F~ MAIL ORDER HI-FI B

You can now purchase all your Hi-Fi from one
reliable source and be assured of perfect c elivery.
Carston makes delivery from NY stock on most
Hi-Fi, Recorders and Tape within 24 hours. SEND

. US A LIST OF YOUR HI-FI REQUIREMENTS
FOR OUR WHOLESALE QUOTATION and our
FREE wholesale catalogue.

CARSTON STUDIOS

215-TD East 88 St, New York 28, N.Y.

RADIO & TY NEWS
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pere charger, will handle all power-
supply requirements for the average
shop. A d.c. ammeter should be inserted
in one of the leads for monitoring cur-
rent drawn. A 0-30 ampere meter is
ample as current drain seldom runs
over this amount. Higher momentary
surges will not harm the meter.

Records and Reports

The FCC requires that complete
service records be kept on each trans-
mitter in every system. This responsi-
bility usually falls to the service en-
gineer as part of his job. Such records
must cover all service work done on
each transmitter, all parts replaced as
well as the results of the biennial meas-
urements required by the FCC; fre-
quency, deviation, and power input,

Some manufacturers, like Motorola,
provide forms on which these reports
may be entered, also special service log
forms. The report forms have spaces
for every detail about the transmitter
—requiring only checking of the appro-
priate boxes and entry of the figures.
Spaces are furnished for entering a full
set of meter readings for both trans-
mitter and receiver, for comparison
with previous measurements. These
are particularly valuable to the techni-
cian. Fig. 2 shows one of these forms
being filled out while taking the read-
ings from the set.

If prepared forms are not used, a
standard 4” x 5" file card will do, with
the necessary details filled in for each
reporting period. These are not sent
in to the FCC but must be kept avail-
able for inspection by an FCC field
engineer when he calls upon you. Fail-
ure to fill out in detail all required in-
formation can earn a small stack of
“brownies” (Reports of Violation)!
These records can also provide an easy
source of bookkeeping information; at
the end of each month, each card is
checked and all parts and labor can be
charged out to the user from them.

For the technician just entering the
field, the most expensive items will be
the frequency and modulation meters.
As noted, these may be purchased
separately or in combination. Local
circumstances should help you decide
on which type would be the best choice.
As for the other test equipment, the
average TV-radio shop should have
enough test and measuring equipment
to handle most of the work: signal
generators, oscilloscopes, tube testers,
and the like. As for special test equip-
ment, such as the mock-ups and output
devices mentioned, they are limited
only by the ingenuity of the technician
himself. The main criterion as to any
service gadget’s worth should be, “Does
it save time?” If it does, it's worth
money. Mock-ups may be built for
about $5.00 apiece on the average.
Much “junk” material may be used in
their construction, such as discarded
radio speakers, cabinets, and controls.

Two-way radio servicing work can
be most interesting and a very profit-
able line of endeavor for the qualified
man. Take the word of this “old hand”
at the game!

April, 1959

Specifications:

6 bands: .55-1.6, 1.6-3, 3-5.8, 5.8-
11, 11-21, 21:43 me. Large trans-
jucent back- lighted dial. Vernier knob
takes plenty turns per mc; or switch
motor on and let it tune slowly back
and forth. You set automatic-revers-
ing limit stops. Drift: Manual says
less than 19, from cold start, but
it’s really much less, The separate
65A7 osc. gets regulated voltage
from a VR-150. Sensitivity: Manual
says better than 10 uv at 10 db s/n
on all bands for 50 mw out; actually
is much better. 6AB7 and 2°6S,

amplify RF; separate 6SA7 mnxer,
and 2 6SK7’s are 455 kc 1.F. Add
Hallicrafters know-how. Selectl\nty
Manual shows curves ranging from

controls,

Video:

“This is truly a sensational receiver . ..

100 cy to 10 kc pass; 3 crystal and 3

6J5 osc. Pitch Control on panel. Au-
dio: 6H6 det-avc-noise limiter. Noise
Limiter switch on panel. 6SQ7 ampl.
6V6 feeds 600 to 8000 ohm phones.
S0 plug from Cathode Fol-
lower in 6V6 ckt shows sound on any
test scope. Panoramic: SO plug feeds
any 455 ke Panadapter. Case: 10
7/16" wd, 193/3" deep. 732" hlgh
Fower supply 5” wd, 814" ht, 137
With schematic ‘and _illustrated
allgnment and adjustment instructions.

“Can't beat it for sensitivity and selectivity ...
a beautiful receiver . .. this is it."

J. P. Broderick, 151 W. 105th, N. Y. City

"The receivers are indeed an excellent buy."

br. H. W. Curtis, E. E. Dept., Dartmouth
11

Bob Elmore, 524 E. Markham, Little Rock, Ark.
BRAND NEW

HALLICRAFTERS ALL-BAND
COMMUNICATIONS RECEIVER

r
ter; 6 db/unit; adjustable. AVC mve R-45 RR-7
switch and separate AF and RF Gain
CW-MCW switch:

/A
in Factory-Sealed Overseas
Cartons. Factory Aligned and
Ready to Use.
With 120V, 50/60 cy Power Supply
Furnishing All Voltages, Including
DC for the Automatic Tuning Motor.
Gov't Cost $750_ 00. OUR
CASH PRICE only..... $149150
(80 Ibs fob Stockton, Cal.}

Or on Time-Pay Plan:
$14.95

SEND US
for 12 mos.

Separate

ONLY . ... ............
and pay $12.55/mo.

a TERRIFIC BARGAIN in a
2.3 KVA

GENERAL ELEGTRIC
CONSTANT-VOLTAGE TRANSFORMER
Ends fluctuating line voltage!

Buy At Tremendous Discount!

BRAND NEW and boxed ready to ship domestic or foreign.
Input 100-135 volts at 57-63 cy. Output voltages link-
switch selected 113/115/117 volts * 2149 at constant
frequency, at 0.85 PF load; a few volts hlgher (but
equally constant) at resistive load.

69G351. statnc magnetu: type, no tubes or movmg parts
As boxed,

$79.50

29147 Ig, t. Net 505 Ibs.
gross 594 Ibs, 14.3 e "
FOR Seattle, Wash.

SCHEMATICS—CONVERSIONS

FOR SURPLUS GEAR

Send stamped addressed envelope for NEW List E;
has many new items. Includes many Tech Manuals.
Add 25¢ for chart explaining AN Nomenclature.
DO IT TODAY!

400 CY WITH TUNING-FORK ACCURACY

American Time Products wired
modular subassembly with two
6AU6 in a Varistor-compensated
circuit with the $90.00 sealed
fork. Frequency accuracy .001
to 0.259, depending on voltage |
stability, ete. Requires 150 v
de, 20 ma, easily stabilized by
a VR150, and 6.3 v ac,
Qutput 6 v at top of prec:s:on-
resistor divider, 1 at tap.
Checked  and Certlflcd With
t. S Ibs. fob

schematic.” Shpg. wt.
Los Angeles. $2-’.50
ARB RECEIVER $14.95

ONIY wvvvennannnns
CRV- 46151, RCA’s BuAer Re-

verter, 2- 125F7's IF, 12SF7
det-ave-bfo- AF, and 12A6
output to 600 or 4000 ohm
phones. Requires external
power supply for ac use.

great favorite for Marine.
Use the 24 v dynamotor in

Very sharp, very hot.
dition,
structions, and instructions for re-stringing the heater

In exceptionally clean used con-
With schematic, step-by-step ac conversion in-

ckt. FOB Los Angeles.
Lowest price anywhere.

Shpg. wt. 30 Ibs.
While they last.

> $14.95

California Buyers Add 49, Sales Tax

R. E. GOODHEART CO. P. 0. BOX 1220-A "Zi{{tornia

IF YOU PRIZE IT... KRYLON-IZE IT!

Completely seals electronic
parts with no delay

®

CRYSTAL-CLEAR
ACRYLIC SPRAY

Radio, TV and hi-fi equipment need Krylon
Crystal-Clear, the protective coating with
high dielectric strength and weatherproof
qualities that seal the surface indefinitely.

o Prevents corona in high voltage section

o Keeps lead-in connections tight

o Prevents rusting and pitting of antenna

¢ Goes on in seconds—DRIES IN MINUTES

At your favorite radio-TV repair shop.

Use krylon Spray Paints (22 colors) for
quick, easy, professional touch-up jobs

IF YOU PRIZE IT... KRYLON-IZE IT!

wwWwW americanradiohistorv com

TRAINS YOU
IH SPARE TIME

AT HOME

TEL LOR TV
R

ADIO~ CO

Only from famous COYNE do you get this
modern up-to-the minute TV Home Training.
Easy to follow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHF and COLOR TV. Personal guid-
ance by Coyne Staff. Practical Fob Guides to
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —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 Book
and full details including EASY PAY- |
MENT PLAN. NO COST OR OBLIGA- |
TION—NO SALESMAN WILL CALL. I.-"-".‘:'::,__

ELECTRICAL ScCHOOL

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT
1501 W. Congress Pkwy., Dept. 49-H6, Chicago 7. III

COYVE Television Home Training DlV- |
New Coyne Building, Dept. 49-H6
1501 W. Congress PKwy., Chieago 7, 111 |

Send FREE BOOK and details of your Television
Home Training offer.

Address

|
Name. {
|
I
1
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for the really Ham Transmitter Kit

Big Signal (Continued from page 62)

|'d Recommend the» er, and modulator driver transformers
. , are all mounted, the chassis weighs
halhcrafters almost 70 pounds. Luckily the con-

struction is arranged so that there is

HT 33A a mipimum of chassis turning and

handling.

Circuit Features
With These Top Feature Points!

o Maximum lega! input.
o Certified for FCDA matching funds.

o Third and fifth urder distortion pruducts down
in excess of 30 d

e Passive grid clrcunt. 50 to 75 ohms input.
o Built-in r.f. output meter to simplify tune up,

o Complete coverage of 80 thru 10 meter
amateur bands.

Space limitations prevent us from
covering thoroughly all the features
that show up in the transmitter’'s cir-
cuit (refer to page 63). But briefly, let’s
take a look at it. The v.f.o. is a stable
Clapp oscillator with regulated “B+”
whose output is fed to a buffer which
also doubles as the crystal oscillator.

@ Pi-network for maximwm harmonic suppression. 58000 $34 These stages are sequence-keyed by
e Variable output loading. Dawn Per Mo means of a neon lamp and two RC net-
e All important circuits metered. or $795.00 Ham Net. [Faiih works, to provide an output without
e Circuit breaker assures protection of power suppiy.

clicks or chirps. A spotting push-button

25 H S Y permits the exciter stages to be zero-
. > Hams to Serve You Free 1959 Catalog beat against an incoming signal or it
Top Trades Always L LA L e allows driver tuning to be done with
s LR T UL ) ﬁv_ergithmg fg; ngg:&'marlv' H:::d high voltage off Dfiver output is pi
i - ] ) . -

® Nation’s Leading Lines in Stock Experimenter or Serviceman! g g 3 0

coupled to a pair of paralleled 6146’s
. mm mm SR D GD D SR SR ED GD S5 SR OED MU GR Em EEoew e ;ardl | operating with an input power of 180

LEQ: Please Send [ Free Catalog, and Quote Top Trade B / watts on c.w. and 150 watts on phone
for my on the HT-33A I Output from these tubes is coupled to
the antenna through another pi-net-

| work. The 6146’s are protected from

| | loss of excitation by a clamp tube. For

1 SSB these tubes are operated class AB:

City & State: and screen voltage is obtained by way
-l of a couple of VR tubes. A ‘“tune-oper-

ate” switch reduces screen voltage sa

LABORATORIES
WL Address :

405 W BROADWAT COUNCIL ELLITTS 10WaA

that the output tubes are protected
ON THE SPOT CHECK from large off-resonance currents dur-
ing tune-up. Extensive shielding, filter-
Variable Condensers WIth Shafts OF HORIZONTAL . A o
Lo S Hamman fageorie2i00 ing, and bypassing are used to mini-
25 Mmfd_(Hammar) 2 for 1. oo‘ '} OUTPUT CIRCLWIT! mize interference.
C; R 1] . . . .
Egrvryxgjlglt;zsaﬁ%:xl (clallsgvo‘}cBez?ndylzlefv?rrsl\g«’ﬁ‘eseq(gf’:r{llz)e:)é i _Ends most common In the audio section use is made of
ran ew—Special .......... . 0 e 4 . GG
115 V AC—Allied #BKEALAADYPSST 0 A. G tSl 25 couse of Cﬂ'"bﬂ'ﬂ{!] frl‘?qu‘ency' respoélse llcmltlntg and S'peeCh
- — on’
118 v AC_ANied I PDT 104, Cont. New. .. 350 clipping in order to get maximum
izv I?qC-—_Alllglé?idlsolarztltePIné\;ll.. '3 PDT. 10 A, o mOdUIatlo’n efﬁClen?y' A pair of pus.h‘
13"V D& Auto Hice. DPBT. Yiold Contdct. | . 1:00 pull EL34’s, operating class AB:, easily
POWE L —Pri— Cy i i i
S%\:, §§;gogxoﬂ*;égqu:;§yE§2§r; le?fﬁ‘n?};s: 357 dellVEI‘ abOUt175?i watts of auldlo Whlcg
V- en me—Compact—Use: as T
Vort “Transt”hor “Surpius Gear (0/W a0 By CURRENT a9 oL oo e
SSRx SR e b A7/ AVRLA_6 Opput CHECKER screens of the 6146’s. When not operat-
u‘és‘?35“;3,%&&”,?‘2&‘1‘«&% eﬁé‘ee{'gmz‘;f‘éu&co&g ;?25{% ing on phone, the screen voltage is re-
surplus ms we’ve seen S.—New. ... ...
= MINIA'le‘URE METE‘RS ® PLACE IN CIRCUIT IN SECONDS — moved from the modulators and the
134" Sq. DeJur—New— Boxed — Orig. NO DISCONNECTING OF CATHODE secondayy of the modulation trans-
e L LRl R ks ® FAST, ACCURATE WAY TO ADJUST former is shorted out. .
TRANSTAT Mfx. by Ameriran for W.E.—0-150 VAC |. HORIZONTAL DRIVE AND LINEARITY The power supplies are conventional.
N oil c' = d """"" c — It - t = This new, low-cost current checker provides The low-voltage supply delivers 350
evv:‘ il Con ensefrs— omplete S oc 3 gosgivei_ on_';_h\s-sﬁgt_ me[tl'iog lof tChe'Ck”"tgs volts at 175 ma. to the low power audio
600 VDC $ .40 1Kv...$ .59 2 K . $ .85 an adjusting rizonta ulput circul
GOO VDC I I T ‘M,d_ — eliminates one of the most common causes and r.f. stages and modulator screens.
600 oo .75 141\"(/'“.—. 1.35 ZSKI\YI"'d” =80 o caélbacks.tha{l ‘?ecplacecctjnlgn cczai{lfgcljte L A full-wave selenium rectifier is used
. v .. . . — seconds — withou! 1sconnects — . . .
T o || it S S B ES7 oo e AL immediately indicates whether horizontal out- for driver and final amplifier fixed bias
10 Mfd— 15 mfd— put tube cathode current is within manufac- and a half-wave selenium rectifier is
GO0 YDC 1.5 [ 1 Kv... 350 | turer’s recommended limits. Insures proper .
B e Ragenoed TR e e STk FE T picture focus, width, and stability with mini used for modulator fixed bias. The
5 m:g—g }Iév. . 6.25 1 Mfd—25 Kv.. 45.00 mum cathode current ——llu?lps prevent ]:f:rema. high_vOItage Supply, using paralleled
ot it ture failure of horizontal output transformer i N
H'::'I’)ys:_:he: in’ stock WR'T; Lllig and in some cases failure of power trans- 5R4GY’s with choke-input filter, de-
RUNNING TIME "&"E%’E.?’_%"Ps VA&E%OCEQ,_' : 'Iig.fs? former and rectifiers. HC-6 is valuable as a livers 750 volts at a normal load of 250
trial—3” Rd. Panel Mt.. .. .......... Special $8.95 fast accurate indicating device when ddjllbl- s
VACUUM CONDENSERS ) ing horizontal drive and linearity. fA ‘must™ ma. to the 6146’s and 50 to 125 ma. (on
25 Mmfd— | —! v . .
25 Mmia—3%ur %332 | 32 Wmid—32 &v-57:33 ggké’“regl\gc:noqz‘;f“‘]fés ‘ib;a;raﬁzo‘”{,';erﬁsé’é + peaks) to the EL34’s.
R AT BT C e WEEs s VD) B to balance hi-fi audio output tubes. Compact . di
gsﬁw&to'{sl conl':-ko%) U;!lb—/}’lolzj‘}\l;}57/2(;A—llé{Z|3\(sed An — inexpensive — easy to use — the HC-6 is Operahon and A |us+men+
e. 111 sma. cabine w —_ — — 1 H f)
2°1p. ; a time-saving, money-making 3 )
e e e Sddiien 1o your seevice ki, 97993 After spending so many hours in
Panel Meters 215” Round Bakelite C 1 d NET A
GEZ0-500 Mits T Trip—0-500 T RISl IEacy forUsey assembling and wiring the rig, we
......... B icroamps ... .
RADIO SUPPLY cO See your distributor . . . or write to: wanted to be pretty sure that every-
; i in order before applyin
38 Eortlendi 5 SECO MANUFACTURING CO. Lelterss WA Pbying
orilen ¥ " power. Although we had checked the
5015 Penn Ave. S., Mpls., Minn. .. . .
Maw York 7, N. Y. wiring in each of the separate portions

of the rig after work had been com-

In the Heart of Mew York's Rodio Row
158 RADIO & TV NEWS
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Hi-Precision

TEST

INSTRUMENTS

Kits and Wired

Designed and engineered in the Arkay tradition

of hnghest professmnal

B

quality at Iowest cost

Advanced design and arecision i atures make the

+ Arkay VT-10 @ truly sensational  buy;
at this price. You grt-uxclusive larger
within'-2 % atcdracy,~and .

ua meter>movement;-

unmatched -
-INCH<400 |

edge-lighted for easiar reading. 1 %" pracision mul-
tiplier resistors ‘arg-uzzd- througheut: the fange

. switeh,

There are71AC (RMS) and, . BC . ranges,

0 to 1500 voits; also 7 AC (peak-to-peak) ranges,
D to 2000 volts. Resistance of 0 to 1000 megohms,
db_and other essential ranges “also included. Cir-
cuitry features 12AU7 for DC ranges, BALS. for
AC, meter diodes rectifiers, and transformier cq- .
erated selemum rectifier. Handsome durable: plaz. .

tic case. ;

ARKAY AV-20 G-INCH
AUDIO VTVM
PRE-AMPLIFIER

An Audio Vacuum Tube

Voltmeter of extreme

sensitivity, engineered

for accurate measure-
ments of RMS voltages.

Easy-to-buitd kit $2995
Wired and tested $49.95

# . Easyto-build Kit $25.95

Wired and tested‘“$47 95

ARKAY AW-30 6-INCH
DIRECT READING
AUDIC WATTMETER

Measures Audio Power
Qutput with speed and
precision. 0 to 500 watts
in 6 ranges. For labora-
tory and general use.

Easy-to-tuitd kit 32995
Wired and tested $48.95

ARKAY CAP-40 6-INCH
DIRECT READING
CAPACITY METER

1% precision calibration
capacitors and 6-inch
200 ua meter movement

provide accurate readings.

0 to 1 mfd. in 6 ranges.

Easy-to-buitd kit 22995
Wired and tested $49.95

ARKAY MT-50 6-INCH
20,000 OHMS
PER VOLT METER
A completely portable
multitester of high
accuracy. Sensitivity is
20,000 ohms per volt DC,
5, 000 ohms per vou AC.

Easy-to-build kit $2950
wired and tested $42.95

All prices 5% higher west of Mississippi

See ARKAY completely wired Test Instruments at
your dealer. Write for detailed specifications and

catalog. Dept. KT

£ Pa %

BE-06 Yan Wyck Expressway 3 Rlchmend HIIl 18, N_¥.
1959

April,

pleted on that portion, we double-
checked the whole job at the end. Small
bits of wire and solder were cleaned out
carefully to make sure there were no
shorts. The several terminal strips
that carry the high voltage were then
sprayed with anti-corona dope. All
tubes and pilot lamps were then in-
serted. Finally all resistance measure-
ments given in the manual were
checked over. There are only about a
dozen of these to make; the time spent
is certainly worthwhile. After all this
was done, we were able to turn on the
power switches with some confidence.

With a 40-meter crystal inserted in
the holder and low voltage applied, the
spotting push-button was depressed.
The final grid drive of 6 ma. was easily
obtained with driver tuning peaked and
excitation control at only about its one-
quarter setting. The v.f.o. drive was
then checked and it was found to be
about the same as that obtainable with
the crystal.

Next, high voltage was applied and
the final bias and clamp controls were
adjusted. When the plate tank was
resonated and the output coupling was
stepped up, we began to fear for the
100-watt lamp we were using as our
dummy load. So a second 100-watt
lamp, paralleling the first, was screwed
in to take some of the r.f. output. From
the brightness of the single lamp, the
output power appeared to be in excess
of 100 watts on 80 meters, just about
100 watts on 40 meters, and somewhat
less than 100 watts on the three higher
bands.

Modulator adjustments were then
made. These include modulator bias
and clipping level. The five circuits
monitored by the rig's meter were
then checked and all readings were in
complete accord with those given in
the manual.

Finally, the v.f.o. was carefully cali-
brated. This was done with the aid of
the crystal calibrator in the “Mohawk”
receiver. Even though the calibration
points were at the very ends of the dial
scales, readings checked all along the
dial were quite close to crystal check
points. The buffer coils were then
touched up, although they had to be
detuned slightly because we had more
than enough drive.

Now that all the adjustments worked
out so well, we were anxious for an
on-the-air check of the rig. To the an-
tenna fitting we connected a 55-foot in-
verted-L. antenna, which we had been
using for receiving. A good water-pipe
ground was connected to the ground
binding post. There was no problem at
all in loading up this antenna to the
full 250 ma. final plate current on all
five bands. One of the early QSO’s
from New York City turned out to be a
three-way with a couple of W9s in
Indianapolis. One of them was also
using an “Apache” into a simple dou-
blet and it was interesting to hear how
the rig performed “from the other
end.” All agreed that the excellence of
performance was well worth all the
time and effort that had gone into as-
sembling this transmitter kit.

www americanradiohistorv com

" less than-1%, 3

. Wired and-tested $99

<27 ... BUILD IT, . HEAR IT_

-~

STEREO(

TODAY’'S GREATEST VALUE IN
HI-FI KITS AND WIRED

Comparison proves Arkay is the hest value on the
market today for advanced hi-fi engineering, styl-
ing and performance. Arkay means STEREO at its
best, wnthm your hudget

MUSIC. M.ESTEHFIEEE‘ &

NEW !

ARKAY. C5-18 srmo Ampur;m

_STEREQ PRE-AMPLIFIER
COMPLETE CONTROL. CENTER -

Presentmg o5
S

dvanced electrofiic ‘engineerine. with
design®. thatmqn the Fashmn Fw-ua
covaiae Gold Medal. -

\v§

tion’s” o
. identizal dual 14 watt a-n-:tzfzers conw -t 28
* watts for 1|uraura!®oper:|t|-:|n Full=28 waitz, ati

flick of 4. switch, may be joined withvan existings
monaural amp for extenr_m:l ztereo; opera.:lr: -.-th

operat o
Power Rating: 28 watts{two 14 watt “channa); « <
60 watts’ peak. Frequency _Response: 20-24. l‘-ZIIZI
CPS. IMe« Dastomon 4 to 1.“Harmonic. Distoilsc-,
20,000 “CPS. Pre-amp.. Outputs“‘
2V. Tape Recorder Output ov, SpeakenOutputs
4, 8, 16 and 32 ohms.

ARKAY S§T-11
AM-FM
STEREQO TUNER

Unmatched by units costing twice the price, the
Arkay ST-11 provides wide-range AM and FM tunlng
of remarkable clarity and _drift-free stability,
“Miracle Ear’ sensitivity in FM channel, 4 uv. (2
uv, in AM) for 20 db quieting. Two distinctive re-
ceivers in one, for use singly in monaural recep-
tion or snmultaneously for stereo broadcasts

Wired and tested $74.50 Easyto-build Kit $4995

il T

ok ARKAY SPA-SS%‘
Sl STEREO AMP.

12 watts’t o cmm acwnr. | TWo 2735 watt. distor-

Operates:‘from " ceramijc | lion-free hi-fi Aimplifigrs.

or crystal®cartringy, | O use gz 55 watt monv
= aural ampilFern

et ;ux W;'{; Easy-to-huild: 36493
Ceasytouitt Kit 2357 2] Wired andiested $79.95,
ARKAY SP-6
STEREO

CONTROL CENTER

Completely self-powered sensitive dual pr-amp
with unparalleled flexibility. Reverse position, hi
lo filters, etc. Prices less cover.

Wired and tested $62.95 Easy-to-build kit $3995
All prices 5% higher west of Mississippi

See and hear completely wired ARKAY Kits at your
dealer. Write for detailed specifications & catalog.
Dept. RT

[y

auqs Vanwyek EXpressway: Jmthl'llnl:l Hill 18, N.¥Y.
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Now! the fastest, easiest
the "scope!

way to master

SEE HOW FAST YOU LEARN
with BLOCK-0-MATICS!

Saunders’ exclusive new look in
schematics shows you how to
master electronics’ most versa-
tile instrument quickly, easily.

SAUNDERS SHOWS YOU
HOW STEP BY STEP with 26
Projects, 200 Diagrams

Actually demonstrating the
’scop€s many uses in radio, TV,
transistors, vacuum tubes,
other work.

USE IT AT YOUR BENCH!
Complete Working Manual!

Oscilloscope Checks, Calibra-
tion Procedures, Wave Form
Analysis, Circuit Tests, Fre-
quency Measurements, Crystal
Diode and Transistor Analysns,
ete.

40 Years Oscilloscope Experience!
NOTED AUTHOR- LECTURER,
A.C.W.SAUNDERS

President, Saunders Radio &
Electronic School, Boston.
Author of CBS Transistor
Course, Black & White and
Color TV, Basic Points, nu-
merous magazine articles.

SPECIAL INTRODUCTORY PRICE
LIMITED TIME

only $4.00 including postoge
Order Now! Moil this Coupon Todoy !

ELECTRONIC TECHNICAL PUBLISHING CO.
P.O. BOX 306, ASTOR STATION RTNA9
BOSTON 23, MASS.

Enclosed is $ for

]
1

i

1

1

i copies @
: $4.00 of ""Working with the
1

]

]

]

1

Oscilloscope'.

NAME

STREET.

STATE

ciry
]
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Manufacturers’

1];!&1.&]. Literature

ANTENNA GAIN BOOKLET
National Bureau of Standards has
issued its Circular 598, “Techniques for
Accurate Measurement of Antenna

Gain.” This may be ordered from
Superintendent of Documents, U. S.
Government Printing Office, Washing-
ton 25, D. C. at a cost of 15 cents per
copy.

This ten-page Circular describes
techniques developed at the Bureau to
minimize the experimental error and
thereby increase the reliability of
measurements of antenna gain. Special
features of the instrumentation, includ-
ing methods for minimizing and meas-
uring matching losses, are described in
some detail.

The measurement of antenna per-
formance has been of steadily growing
importance in recent years. Although
the principles of measurement are
well known, practical difficulties are
encountered in carrying them out
which may introduce errors in the re-
sults unless suitable precautions are
observed. Comparison of published re-
sults of experimental measurements,
particularly of antenna gain, reveal
apparent discrepancies on the order of
one or more decibels.

WELDING CATALOGUE

Vacuum Tube Products, 2020 Short
Street, Oceanside, Calif., has prepared
a short-form catalogue describing its
line of precision electronic welding
equipment.

The four-page brochure carries cabi-
net and bench welders, as well as ac-
cessories.

When ordering, write to the firm on
your company stationery.

NEW SNYDER CATALOGUES

Snyder Mfg. Co., Philadelphia 40,
Pa., has re-designed virtually all of its
catalogue sheets and will distribute
them during the coming months to in-
troduce 1959 lines of its products.

The new sheets, all die cut for handy
filing, will be multi-colored and will be
completely new. New catalogue sheets
are being completed for auto antennas,
indoor television antennas, X-Aust
X-Tensions, TV tables, and other
products.

OHMITE RELAYS

Ohmite Manufacturing Company,
3679 Howard Street, Skokie, Illinois,
has released its new Bulletin No. 160
covering a scries of relays. A free copy
is available direct from the company.

The firm’s Models TT and TS are the
units described in the brochure. Com-
plete specifications for these relays are
given, along with sensitivity details.

www americanradiohistorv com

TV PICTURE TUBES

At Lowest Prices
10BP4 $ 7.95 17BP4

$10.95 21AMP4 $19.95

12LP4 8.95 17CP4  17.00 21ATP4 20.9

14B/CP4 9.95 17GP4  17.60 21AUP4 20.95
16DP4  14.95 17HP4  13.60 21EP4 14.95
16EP4  15.90 17LP4 13.60 21FP4 15.95
16GP4  15.90 17QP4 11.95 21WP4 17.30
16KP4  10.95 17TP4 19.30 21YP4 15.95
16LP4 10.95 19AP4  19.30 21ZP4 14,95
16RP4  10.95 20CP4  13.90 24CP4  23.95
16WP4 15,20 20HP4 17.95 24DP4  26.95
16TP4 10.95 21AP4  22.10 27EP4  39.95
17AVP4  15.20 21ALP4 20.95 27RP4  39.95

1 Year Warranty

Aluminized Tubes $5.00 niore than above price:
Prices inciude the return of an acceptable similar tube
under vacuum.
These tubes are fro sed
glass bulbs. All parts and mmwrhls Includlnz the
electron gun are brand new.

ALL PRICES FOB CHICAGO ILLINO$S. Deposit

required, when old tube is not returned, refund-

able at time of return. 250% deposit reduired on

COD shipments. Old tubes must be returned pre-

paid. Tubes shipped Rail EXpress.

WRITE FOR COMPLETE LIST.

— PICTURE TUBE OUTLET —

3032 MILWAUKEE AVE.
CHICAGO 18, ILLINOIS
Dickens 2-2048

The Battery That's Used in
Guided Missiles Now Released
as Government Surplus

For Photography, Aircraft, Models, $J-95e..
Searchlights, Radios, etc. Postpaid

Sintered-plate Nickel-Cadmium nlkalme
storage batteries designed for NIKE'’
Missile and now surplus due to design
change. A lifetime battery with no known
limit of service (over SO00 recharges on
| test without loss of capacity). Other fea-
tures: Virtually indestructible, compact &
hghtwe:ght withstands huvy shock and
| vibration. Flat voltage curve during dis-
ctharge retains charge year or more, high
discharge rate up to SO amps, for this
| cell, no corrosive fumes to harm clothing
or equipment, spill-proof construction,
| discharge in any position, indefinite stor-
age without deterioration, operates in
° F to +200° F, Each

. 10 ampere hour eapaelty
| Nominal voltage per cell is 1.2

(A 6 V. hattery requires S eell:) CQII
size 6”7 H. x 2" W. x 12" wt.
= ea. Uses Potass:um Hrdroxlde (3o°/a)
electrolyte, Nealigible
time service. Add on
once a year. A fraction of Government
cost.

.................... $1.95 ea. Postpaid
2.95 ea. Postpaid
All cells guaranteed to your satisfaction

or money refunded ( less postage).

ESSE RADIO COMPANY
42 W. South Street indianapolis 25, Indiana

For the tops in value
and the best trade-in
on High Fidelity equipment.

Check with Aviow!

ARRO W£!IHTIOHIH INC.

DEPT. R

BS Corflandt Streat, Maw York 7, B Y. = Dighy 54730
524 Jeriche Turnpike, Mameols, W. Y. « Ploneer B-BEBE

ENGINEERING

limited oppor- B S DEGREE
tunities of the lN 27 MONTHS

Electronic Age!

Students ttudy engineering under accelerated program
leading to B.S. degree in 27 mo.: or s!andard 4-yr. pro-
gram leading to B.E. degree in 36 mo. B.S. degree (36
mo.} in Math., Chem.. Physics. Your-round classes. Com-
prehensive tralnlnz in electronlcs. television. advanced
radio theory and destgn. math.. nuclear physics and elec.
engineering. Also prep courses. Low rate. Earn board.
G.I. approved. Enter June. Sept.. Dec., March. Catalog.

INDIANA TECHNICAL COLLEGE

948 E. Washington Blvd., Fort Wayne 2, Indiana

Please send me free information on B.S. ENGINEERING
EGREE IN 27 MONTHS as checked.

D Electromcs 0 Chemical D Aeronautical

a Civ O Mechanical O Electrical

B.E. DEGREE I{N 36 MO. in:

O Aeronautical O Mechanical

g Civil a Eﬂletnlrl‘“l (P(:wer or Electronics)
ch 1 etallurgical

U ;‘E‘GCR‘EE IN 36 MDO IN O Math. D Chem. O Physics

Name .........................................

RAAresS ..sssnssssnasonnonss - nosaenacananssnanans
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Technician’s Grossword

By RICHARD F. CROCKER

ERE’'S a “not-too-tough” crossword puzzle that you can
do during your coffee-break. Although some of the defi-
nitions will take some head-scratching, most of the answers
are in the lighter vein.

(Answer on page 162)

ACROSS DOWN
1. The shop that got the 1. A crooked raster.
business did this. 2. Condition of a part after
9. Not hooked up (Abbr.). cooking with a heat lamp.
11. Your “third hand.” 3. Practical unit of e.m.f.
12. Sole. ) 4. Threnody.
13. This reptile can put the 5. Direction taken by a clos-
“squeeze” on you. ing switch.
lg. It goes i{cltohthe outlet. 6. Easy come, easy go
16. “Even Stephen.” : HE di i
18. Total resistance (Abbr.). (= g&(l)lgsex%hiIS.stung GG 51
19. What to do when you grab 8. Use these to check posi-
hold of thﬁ 2nd ar,l,ode. tion of ion trap.
20. H‘lﬁ;g"’has downs” but no 9. Negative co-ordinate.
29 This man’s brains are re- 10. Nearest thing thereis to a
; . ) filament.
sponsible for your success. g 2
23. Red-hot fiddle player. 15. Likewise.
26. What the technician did 17. Technician who bleeds
when his hand truck broke over his work.
down. 21. Some CRT’s have
27. Neutralizing capacitor housings.
(Abbr.) . 24, Network (Latin) .
28.To put a %2-watt resistor 25. A hot iron on a diode will
in a 2-watt circuit. do this.
29. Lightning and high-volt- 26. Tellurium (Abbr.) .
age are supposed to strike 27. There should be a few
you just “dead ones” in every TV
31. ls\/Iasc%hne plolggun (1;‘1') set by now.
S o e 28. That is (Latin abbr)
33. What the careless tech- T &G . el
nician 1eft behind. 30. gg}xple speaker cone re
B o R amatitod oy 33.Filament voltage (Abbr).
a 100-volt line. 34. What happened to the
39. What the voltage in the bugs in high-voltage cage.
TV transformer did. 35. Where to go on your va-
42. Used for greasing bread- cation.
pans not tuners. 36. Respiratory ailment.
44. Collected data. 37. Simple.
45. What your wife does to 40. Luck (Irish)
keep you in stitches. 41' 1000 tt (Abb y
47.The state of a stripped S walls T.). )
chassis. 43.Load side of circuit
49. YYYYYYY. (Abbr.).
50. Easiest way to work on a 46. Your city map has lots of
set (Dial.). these (Abbr.).
51. Plea from a customer 48. Prefix denoting the re-
(Abbr.) . versal of an action.
(NI 5 7 Bk 9 [0
mo 12 3 |
4 l 15 16 | 17 i8
. i i
19 | 20 ! 21
22 23 24
P
25 26 T
1
2 1
27 28 i }
29 30 3
32 33 [34 35 6 [37
| i
38 39 |' 40 4l
42 43 44 45 i a6
37 48 43
50 St
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Copyright 1958 by Electronic Instr. Co., Inc.

The spe:s are_the proof...now your
best buy in
ham equipment is

90-WATT CW TRANSMITTER 720
KIT $79.95 WIRED $119.95

Conservative, highly efficient design plus stability, safety, and excellent
parts quality. Covers 80 thru 40, 20, 15, 11, 10 meters {popular operat-
ing bands) with one knob band-switching. 6146 final amplifier for full
“clean’” SO0W input, protected by clamper tube circuit. 6CL6 Colpitts
oscillator, 6AQ5 clamper, 6AQ5 buffer-multiplier, GZ34 rectifier. ‘'Novice
limit’’ calibration on meter keeps novice inside the FCC-required 75W
limit. No shock hazard at key. Wide range, hi-efficiency pi-network
matches antennas 50 to 1000 ohms, minimizes harmonics. EXT plate
modulation terminals for AM phone modulation with 65W input. Excellent
as basic exciter to drive a power amplifier stage to maximum allowable
input of 1KW. Very effective TVI suppression. Ingenious new '‘low sil-
houette” design for complete shielding and ‘‘living room” attractive-
ness. Finest quality, conservatively rated parts, copper-plated chassis,
ceramic switch insulation 5" H 15" W 914" D

NEW UNIVERSAL MODULATOR-DRIVER . . . . #730

KIT $49.95 WIRED $79.8% cover E-5 $4.50

Superb, truly versatite modulator at low cost. Can deliver 50 watts of
undistorted audio signal for phone operation, more than sufficient to
modulate 100% the EICO =720 CW Transmitter or any xmitter whose RF
amplifier has a plate input power of up to 100W. Multi-match output xfmr
matches most loads between 500-10,000 ohms. Unique over-modulation
indicator permits easy monitoring, precludes need for plate meter. Low
level speech clipping and filtering with peak speech frequency range cir-
cuitry. Low distortion feedback circuit, premium quality audio power
pentodes, indirectly heated rectifier filament. Balance & bias adjust
controls. Inputs for crystal or dynamic mikes, phone patch, etc. Excel-
lent deluxe driver for high-power class B modulation. ECC83/12AX7
speech amplifier, 6AL5 speech clipper, 6AN8 amplifier driver, 2-EL34/
6CA7 power output, EM84 over-modulation indicator, Gz34 rectifier.
I;ine;} %uagty, conservatively rated parts, copper-plated chassis. 6" H,
4" &

NEW GRID BIP METER . . . A ZA L

KIT $29.95 WIRED $49.95 mcludlng complete set of coils
for full band coverage.

Exceptionally versatile. Basically a VFO with micro-ammeter in grid:
determines freq. of other osc. or tuned circuits; sens. control & phone
jack facilitate ‘‘zero beat” iistening. Excelient absorption wave meter.
Ham uses: pre-tuning & neutralizing xmitters, power indication, locat-
ing parasitic osc., antenna adj., correcting TVI, de-bugging with xmitter

power off, determining C,L,Q. Servicing, uses: alignment of filters, IF's;
as sig. or marker gen. Easy to hold & thumb-tune with 1 hand. Contlnu-
ous 400 ke — 250 mc coverage in 7 ranges, pre-wound 0.5% accurate
coils.
operated sel.
panel;

500 ua meter movement. 6AF4(A) or 674 Colpitts osc. Xmfr-
rect. 21,7 H, 2%,” W, 624" L. Satin deep-etched aluminum
grey wrinkle steel case

IN STOCK! Compare and take them home
—right ‘‘off the shelf”’—from 1900 neigh-
borhood EICO dealers. For free catalog mail
coupon. Over 1 MILLION EICO instruments in
use throughout the world.

(Add 5% in the West)

Send for FREE CATALOG now
EICO, 33-00 Northern Bivd,, L.1.C. 1, N. Y.
Show me HOW TO SAVE 50% on 60 models of
top-quality equipment (in box | have checked
here: [J HAM GEAR [] HI-FI [J TEST INSTRU-
% MENTS. Send FREE literature and name of
AEICO dealer.

See EICO's Hi- Fl cndTes’t Equipment ads on Pages 35 ond 36.

161
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WRITE FOR LATEST TUBE CATALOG FREE!
Receiving, transmitting, special purpose tubes,
diodes, transistors, etc. We have a large, diversi-
fied stock at sensible prices. Tube cartons and
stackers always in stock.

® TRIMM No. 157 COMMERCIAL HEADSETS.
Highest quality lightweights—double headsets
—I17,000 ohms impedance (Reg. net $17.60)—
only $6.50 ea. in orig. cartons—unused.

SNIPERSCOPE. See in dark! {attach to rifle)
Mfd. by Amer. Optical—Model M-3. w/orig.
pwr, supply & cables. Also w/infra-red light
source & filter—orig. box. (Orig. cost about
$2000.00) Special ............... ... $120.00

RAYTHEON POWER SUPPLY Input 6 Volis
DC. Output: 117 YAC under load @ Y, to 3%
Amps AC (50 watts plus) new—original car-
toned—heavy-duty unit—best parts (Original

cost over $100.00) Price ............... $16.95
¢ NATIONAL NC-60 RECEIVER—Brand New—
Sealed factory carton................. $59.95
e HER. SEALED FILAMENT XFMRII5S YAC

TAPPED SEC. 5V at 10 A. Hi-Volt. Ins.—
Cat. #F90132. Price.................... $3.00

UNIVERSITY LABS 10 WATT OUTDOOR
LOUDSPEAKER, 8 Ohms—300 5000CPS—Brand
New Boxed—with Mounting Bracket and 10
Foot Rubber Cord and Amphenol Connector
made for Navy—Black finish—finest construc-
tion—Excellent for portable Megaphone Am-
plifier ... ... ... $12.95

HEAVY-DUTY TEST LEADS. Tests to 10 KV
for TV, etc. Red & Black Leads. I|CA #4317.
Price ... . $1.25

SIGNAL TRACER PROBE FOR VTVM, Etc.
ICA #4310, Price ..................... $1.75

® ICA 5 WAY BINDING POSTS (Black or Red)
Price ... 22¢ Each

® BLK. OR RED BANANA PLUGS FOR ABOVE,
Etc. 3" Long. (Specify Color) Price..15¢ Each

TEST LEADS. STD, SET OF RED & BLK.
LEADS W/Banana Jacks & 5” Probs. ICA
FH312. Price..........ii, 50¢ Each

WESTERN ELECTRIC MERCURY RELAY.
WE#DI171584. SPDT. Mercury-pressure sealed.
4500 Ohm coil. Standard octal base. Best re-
lay available for use in electronic keys, etc.
SPECIAL ... ...l $4.95

® RUSSELL ELECTRIC 3/16 H.P. MOTOR.
3450 RPM—I1.8 Amps continuous duty. Oper-
ates on 115 Volts D.C. (Also will operate on
115 A.C.). Weighs 20!, Ibs. NEW, in original
cartons. Very low price, $5.95 ea. In lots of
10 ONLY ......................... $4.95 Each

SIMPSON 0 TO 50 DC MICROAMMETER—
23" high x 3” wide mounted in deluxe 6" x
I x 24" bakelite instrument case with 12
position rotary switch, Stock H#TM-30-1—
Special $4.95

STEPPER-RELAY MFD. BY PRICE ELECTRIC
CORP. TYPE #8507-1. 7!/ Ohms coil resist-
ance. 3 Decks. !5 contacts (on last deck).
Can be used for many stepper applications,
Worth $6.50 surplus. Our price only $3.50.
Unused in original manufacturer's cartons,

® G.E. STEP-DOWN TRANSFORMER. Pri: 110
or 220 at 50/60 CPS. Sec: 20!/, Volts Tapped
down at 194 and 18/, Volts. Will handle [.52
Amps conservatively, Weight: 5 |bs. Catalog
H#CG 301114, Size: 314" H'x 34” W x 314" D.
Price 522.50

® FTR MINIATURE CHOKE. Brand new! Her-
metically Sealed. 2 Hys. at 130 Ma. 23" H x
12" W x 1” D. Stock No. 3C315-127. Price..40¢

® CARTER DUO-VOLT DYNAMOTOR. Oper-
ates from 6 or 12 Volts DC input. Medium size
unit puts out 400 Volts DC at 375 Ma. $15.95.
Large size unit puts out 620 Volts DC at 280
Ma. $19.95. All units are brand new genuine
Carter Dynamotors.

GENERAL RADIO VARIAC. Type 200-CUH—
2 Amperes—I 15 or 230 VAC 50 to 60 Cycles.
Brand new in original sealed G.R. cartons.
(LSﬁsZk;SOb and dial)—$11.95. W/knob & dial

Authorized factory distributors for: ADJUST-A-VOLT,
B & W, DRAKE, EIMAC, GELOSO, GENERAL ELEC.
TRONICS, GLAS-LINE, GONSET, HAMMARLUND,
HEXACON, E. F. JOHNSON, NATIONAL CO., NA-
TIONAL ELECTRONICS, PENTA LABS, STACO, TECH-
NICAL MATERIEL CORP., TOBE, WESTINGHOUSE,
VOCALINE, and Others.

All prices F.0.B. N.Y.C. Specify method of ship-
ment. All merchandise insured and guaranteed for
cost of mdse. only. Send 25¢ for [959 green sheet.
Open Monday to Saturday—come in and browse—we
are near Prince St./BMT Station—Spring St./IRT

Station. 1 flight up—20,000 sq. feet of values. Thou-
sands of unadvertised specials. Phone: WAlker 5-7000.

BARRY ELECTRONICS

512 Broadway, Dept. EW, N.Y. 12, N.Y.

A. F. WESTERN NET

HE U. S. Air Force MARS Western

Technical Net schedule for April (Sun-
days 2-4 p.m., PST, 7832.5 and 3295 ke.
and 14.3.46 me.) is as follows:

April 5—“Automatic Multipurpose
Electronic Checkout System for Military
Weapons Systems or Industrial Systems”
by Larry Mast and Col. Frank Shannon,
USAF (ret.), Packard-Bell.

April 12—*“Compressor Amplifiers,
Transistorized Telephone Repeater Am-
plifiers and 24-Volt Power Supplies for
A. F. ‘Quick Fit’ Program’ by John K.
Hilliard, Altec Lansing.

April 19—*Silicon Rectifiers” by H. S,
Katzenberger, Audio Devices Inec.

April 26—“Equipment Utilization and
Conversion Information’ by USAF MARS
W.T.N. Members.

SOLUTION TO
BENCH PUZZLER NO. 6
(See page 154)
ITH the focusing system and the
audio-output stage tied together as
they are, the key to the solution, of
course, lies in the “only fair” audio.
Voltage on the V: plate was lowered
because the tube was drawing exces-
sive current. This current, passing
through the focus coil, was responsi-
ble for the fuzziness of the picture.
The culprit was Ces, the .01-pfd.
grid blocking capacitor. Under load
it began to leak a little. Not much—
just enough to shift grid bias from
-8 volis to —5, resulting in the condi-
tion of excess current.

CZGa .0l

CRYSTAL CONTROLLED
CONVERTERS
POLICE o FIRE ® COMMERGIAL

For use with
12 V. Transistor type
car radios—
26-50 MC.

$24.50

Can be self installed in seconds. Other
models for 152-162 MC available. Also
complete line of conventional powered
converters, tuners and receivers.

A practical converter for emer- 3
gency use with powered home
or auto sets. Tuneable over 8 =

MC. 26-50 MC or
108-174 MC...,. s '3'95
Also available in easily assembled KIT
form $10.95.

ORDER OR
WRITE FOR LITERATURE TODAY

KUHN ELECTRONICS
0 GLENWOOD CINCINNATE 17, OHIG

NOW AVAILABLE

BUILD-IT-YOURSELF KITS for the NEW
27 me CITIZEN'S BAND TRANSCEIVER
See MARCH RADIO TV NEWS pg 48 for details
DELUXE KIT of all parts, tubes, chassis, etc......34.95
SUPER DELUXE MODEL for operation

from12V.DC.............. ... ...l 39.95

Either Model wired-tested ready for use, labor. .. .19.95

SPECIAL MODEL for portable operation, powered
from self contained rechargeable cell, wired.. 59.95

DELUXE type battery charger, will recharge many

types of cells/batteries, wired/ready to use... 8.95

HEAVY DUTY vibrator power supply, 12 volt input.
150 & 250 volts output at 160 ma, super value. .14.95

ESSCO—NEW YORK 58 walker St., NYC 13, N Y,

| NE W|
VOLT—OHM=—MILLIAMMETER

PHOTO CREDITS

Page Credit
58 {top)............. Bell Telephone Laboratories
58 (top left).................... Gulton Industries
58 (bottom)....... ...Raytheon Mfg. Co.
59 (top).. ..ol Tung Sol Electric Inc.

59 (center), 78, 79.Radio Corporation of America
59 {bottom left)...Westinghouse Electric Corp.
59 (bottom right)....... Lockheed Aircraft Corp.
............... Motorola Inc.
...General Electric Company
7. Sylvania Electric Products Inc.

Answer to Puzzle (page 161}

alo[v]e|r][T] I [s
TioflofL olm|L

PN E|T Tl ]
E|T |60 Elp oM
T Y uls N|E|R
A M Tle|T|E
clw tINje |1 |NlElR|A]|T
oinlc|e T LiE
wlele E|S|T|A E
Blajm FlLelwls|alc]x
ofLlE Afn|A 5 |E|W
v wlulo[i]T]y vs
?||FTTEN s|o

162

www americanradiohistorv com

® PORTABLE

® JUST 5" wide x
3%"” high x
1% deep

® HANDIEST TESTER

BY %LCO

YOU CAN OWN
D.C. VOLTAGE RANGES:
0-10, 50, 250, 500 & 1000
A.C. VOLTAGE RANGES:

0-10, 50, 250, 500 & 1000 Model TS-55A
D.C. CURRENT RANGES:
0-1 & 0-500ma Just $9.95 ea.

RESISTANCE: 0—100K()

ORDER DIRECT OR FROM
H A
DECIBEL 20"?2 ﬁ;ﬁfg’; YOUR NEAREST DISTRIBUTOR

ALCQ ELECTROMNICS MFQ,

Hot Off The Press!

NEW 68-PAGE ARROW SALES
CATALOG NO. 118

Thousands of electronic items

at terrific moneysaving prices!

ORDER YOUR FREE COPY TODAY!

ARROW SALES, INC.

Mailing address: BOX 3007
g NORTH HOLLYWO0OD, CALIFORNIA

Western: 7035 Laurel Canyon, No. qulywuod, cal.
Central: 2534 So. Michigan Ave., Chicago 16, Iil.

RADIO & TV NEWS

co,
Depd. [EBH2 Walostt Ave., Lowrence, Mozs.
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|
~ RADIO ENGINEERING

ELECTRONICS! Associate degree—29 months. Tech-
nicians, field engineers, specialists in communica-
tions, missiles, computers, radar, automation. Start
September, February. Valparaiso Technical Institute,
Dept. N, Valparaiso, Indiana.

FOR SALE

RADIO & TV Tubes at manufacturers prices. Guaran-
teed—Send for free price list. Edison Electronic Tube
Co., Menlo Park, N. J.

GOVERNMENT Sells — Surplus Electronics; Walkie-
Talkies; Transceivers; Test Equipment; Oscilloscopes;
Radar; Voltmeters; Misc.—Fraction of Army costs—
Buy direct now from U. S. Government—''Depot List &
Procedure” $1.00—Brody, Box 8-RT, Sunnyside 4,
New York.

TUBES—TV, Radio, Transmitting And Industrial Types
At Sensibly Low Prices. New, Guaranteed, 1st Quality,
Top Name Brands Only. Write For Free Catalog or Call
WAlker 5-7000, Barry Electronics Corp., 512 Broadway,
New York 12N, N. Y.

TELEVISION Sets $11.95. Plus shipping.
Sanatoga, Pa.

Jones TV,

Minimum 10 words. May 1959 Issue closes March 9th.

SYLVANIA Television Oscilloscope 400, perfect, used
little. Make offer. Oliver Johns, 128 Berteau Ave.,
Eimhurst, lllinois.

BUY Surplus Jeeps, tractors, winches, pumps, tools,
hydraulics, electronics, boats, typewriters, generators
wholesale direct from government. List and procedure
$1.00. Aviation Surplus, Box 8-ZD, Thomasville, Penna.

5 INCH Test CRT W/adapter $3.95 postpaid. CRT
tester and reactivater guaranteed satisfaction in
thirty days or money back. $29.95. Crystal Elec-
tronics, 95-07 101 Ave., Ozone Park, 16, N. Y.

FREE! Surplus Choke. Dime Postage. Hinz Videolab,
833 7th Ave., Sacramento 18, California.

ELECTRONICS MARKET PLACE

Send order and remittance to: RADIO & TV NEWS, One Park Ave.,, N. Y. C. 16, N. Y.

| TAPE & RECORDERS

RECORDERS, Tape Decks, Stereo, Tapes, Accessorles,
Excellent Values, Catalogue. Efsco, 270S Concord,
West Hempstead, N. Y.

RECORDERS, HiFi, Tapes, Free Wholesale Catalog.
Carston, 215-R East 88 St., N. Y. C. 28.

AMPEX, Concertone, Crown, Ferrograph, Presto, Tand-
berg, Pentron, Bell, Sherwood, Rek-O-Kut, Dynakit.
Others. Trades. Boynton Studio, 10RT Pennsylvania,
Yonkers, N. Y.

BC779 Super pro receivers, checked out and guar-
anteed, $74.50. Gizmos & Such, Still River, Mass.

IMPEDANCE Matching Transformer Cost Government
$11.20 your cost new, 57¢ each. 2 for $1.00 post-
paid. Ralph Villers, Box 1, Steubenville, Ohio.

RECONDITIONED Used Television 177, 217, 24" & 277
Table Model & Console. 150 sets to choose from.
Wholesale prices—For list Write to Horn's Radio &
TV. 1621 California Street, Columbus, Indiana.

IMPEDANCE matching transformer cost Government
$11.20. Your cost new 57¢ each. 2 for $1.00 Post-
paid. Ralph Villers, Box 1, Steubenville, Ohio.

5 INCH test CRT W/adapter $3.95 Postpaid. CRT
tester and reactivater guaranteed satisfaction in thirty
days or money back—$29.95. Crystal Electronics 95-
07 101 Ave., Ozone Park 16, N. Y.

TELEVISION & Radio Tubes, Parts and Supplies Guar-
anteed. Hi-Quality Tube Co., Inc., 284 Lafayette St.,
Rahway, New lJersey.

GOVERNMENT Surplus Snooperscopes, parabolic reflec-
tors, Receivers, Transmitters. Picture list 5¢. Meshna,
580 N. Lynn, Malden 48, Mass.

WHOLESALE Prices transistor supplies, Stereo, Hi-Fi
amplifiers, changers, speakers, Eico kits, tubes.
Schaak Electronics, 3867 Minnehaha Ave., Mi polis
6, Minnesota. PA 9-8382.

MILITARY communications receivers such as 388's,
389's, 390's, 51J's, both sold and serviced. Gizmos
& Such, Still River, Massachusetts.

TRADE-IN TV $6 up, Also Color. Write, Justis, New-
port, Delaware.

DIAGRAMS for repairing radios $1.00. Television $2.00.
Give make, model. Diagram Service, Box 672-RN,
Hartford 1, Conn.

g%ECTROhNI(Ii._Ptroercts—grg:ns, Timers, Counters, Etc.,
. each. List Free—Parks, Box 16654, i
Seattle 55, Wash. LD (i

PROFITABLE! Make, Repair, Service Fluorescent Fix-
tures—Free Catalog. Shoplite, 650N Franklin, Nutley
10, New Jersey.

$50 TRANSISTOR Radio $23.95, Soldering Gun $8.95
C.0.D., Hypnotizer $19.95. Transworid Export, Box
929, Indio, California.

LABORATORY Instruments, Surplus Eiectronics, En-
gineering, Farhills, Box 26X, Dayton 19, Ohio.

FOREIGN Auto Radio Distributor, FM-AM and AM, trade
discount. Square Electronics, 150-60 Northern Blvd.,
Flushing, N. Y.

RADIO CONTROL: Handie Talkie—Basic Transmitter/
Receiver Chassis. New, Wired, with tube $7.65; (Spe-
cials: 5” Mu. Metal Scope Shield $2.25; Teletype
Governor Motor 110 Voits, 60 Cycle $5.95; Push-Pull
Solenoid 110 Voits, 60 Cycle or 24 Volts DC $2.45.)
Send for Free Catalog N: Gyro Electronics Company,
36 Walker Street, New York, N. Y.

WANTED o
R

CASH Paid! Sell your surplus electronic tubes. Want
unused, clean transmitting, special purpose, receiving,
TV types, magnetrons, Klystrons, broadcast, etc. Also
want military & commercial {ab test and communica-
tions gear. We swap too, for tubes or choice equip-
ment. Send specific details in first letter. For a fair
deal write, wire or telephone. Barry, 512 Broadway,
New York 12, N. Y. WAlker 5-7000.

CYLINDER and old disc phonographs. Edison, Con-
queror, Idelia, and Oratorio models. Berliner Gramo-
phones and Zono-o-phones, Columbia cylinder Grapho-

YOUR tubetester modernized, checks latest series
string tubes accurately. Simple instructions. 1.00.
Adams Laboratory, 68-77 218 Street, Bayside 64, N. Y.

SAVE Money! Don't Buy until you get Our price list!
All types Radio & TV tubes at Mfrs. prices! 100%
Guaranteed! 24-Hour Service! Write United Radio Co.,
Newark, New Jersey.

304TL TUBES $7.95; Four $28.95; JRIRCO, 201 Fern-
wood, Evansville, Ind.

YOUR classified message placed right here will at-
tract the attention of more than 250,000 electronics
fans. You'll get fast results. For full details, write
to Martin Lincoln, Radio & TV News, One Park Avenue,
New York 16, New York.

TAPE Deck for instrumentation and audio application—
Independent reel and drive motors, 10 inch reel capac-
ity, optional head arrangement. Units priced from
$185.00. Complete descriptive literature available
upon request, Orange County Instrument Company,
P.0. Box 1081, Whittier, California.

April, 1959

ph , and coin-operated cylinder phonos. Want old
catalogues and literature on early phonos prior to
1919. Will pay cash or trade late hi-fi components.
ﬁlagstﬁed Bo&( 30 ¢ Radio & TV News, 1 Park Ave.,

LABORATORY Quality Equipment and Military Surplus
Etectronics bought, sold. Engineering Associates, 432
Patterson Road, Dayton 9, Ohio.

WANTED, ARN-14c, ARN-30, ARC-15, OMNI Sets, and
components. CRT-3 Victory Girls, AS313B Loops, ARC-
12, 51R2-3, 17L3-4, 18S2-3, R-388/URR, R-390/URR,
BC-348, Testsets, “Top Dollar Paid.” Bili Slep,
W4FHY, Box 178, Elienton, Florida.

WANTED! Special Purpose Vacuum Tubes; Klystrons,
Magnetrons, Power Tubes; Lab Test Equipment: X, S,
K bands, Signal Generator, Slotted Lines; Aircraft
Communication Equipt. We Pay Top Prices fast!
REpublic 5-0215 Robert Sanett, 2053 W. Venice Blvd.,
Los Angeles 6, Calif.

www americanradiohistorv com

TAPE Recorders, Hi-Fi Components, Sleep Learning
Equipment, Tapes. Unusual Values. Free Catalog.
Dressner, 69-02F, 174 St., Flushing 65, N.Y.

LEARN While Asleep with amazing new Electronics
Educator endless tape recorder. Details free. Re-
search Association, Box 24-S, Olympia, Wash.

&

DISGUSTED with "*HI'* Hi-Fi Prices? Unusual Discounts
On Your High Fidelity Requirements. Write. Key Elec-
tronics, 120 Liberty St., New York 6, N. Y. EVergreen
4-6071.

HI-F1I Haven, New Jersey's Leading Sound Center.
Write for information on unique mail order plan that
offers professional advice and low prices. 28 Easton
Ave., New Brunswick, New lersey.

REPAIRS and SERVICING

L Mo L AP

ALL Makes High Fidelity Speakers Repaired. Amprite,

70 Vesey St., N. Y. 7, N. Y. BA 7-2580.

SCHEMATIC, Repair Instructions, HiFi's, T.V.'s, Radio’s,

Phonographs, Tape Recorders, 99¢. Send Make, Model

uumber. “Radio Coop,’”” Box 5938, Kansas City 11,
issouri.

RECORDS

PHONOGRAPH Records cheap, postpaid. Catalogue.
Paramount, Box 242-N, Willlamsport, Penna.

RECORDS & Tapes—Factory Fresh—All Labels—Dis-
count Prices—Free Catalog. Good Turn Records Serv-
ice, Box A-102, Wantagh, N. Y.

LP Records, Stereodiscs, Stereotapes, 20% Discount.
Catalog 30¢. SWRS, 1108 Winbern, Houston, Texas.

INSTRUCTION

PHOTOGRAPHY For Pleasure or profit. Learn at home.
Practical basic training. Long established school. Free
booklet. American School of Photography, 835 Di-
versey Parkway, Dept. 2254, Chicago 14, lllinois.

ENGINEERING Degrees Earned through Home Study.
Electronics, Electrical, Mechanical, Civil, Physics.
When writing, specify course desired. Paclfic Inter-
national College of Arts and Sciences, primarily a cor-
respond school. Residence cl also carried.
5719-C Santa Monica Blvd., Hollywood 38, California.
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USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog Free. (Courses
Bought). Lee Mountain, Pisgah, Alabama.

COMPLETE Your High School at home in spare time
with 62-year-old school. Texts furnished. No classes.
Diploma. Information booklet free. American School,
Dept. X436, Drexel at 58th, Chicago 37, Illinois.

CALCULUS, Practical, First four easy lessons $1.
Mathco, 4256 Minmor, Cincinnati 17, Ohio.

LITERATURE to help you pass FCC Phone Exams.
1614 B Morson

Free Information. Wallace Cook,
Road, Jackson 9, Miss.

£y T

MEN-Women Agents: sensational new money-makers—
Beautifully hand-painted plastic personalized photo
enlargements, compacts, rings, bracelets, lockets,
etc. Simply take orders, pocket 40% commission—
we deliver and collect. Sales outfit free. Novelco,
3341 North Ave., Chicago 47.

AMERICAN Overseas Jobs. High Pay. Men, Women.
Transportation Paid. Free information. Write: Trans-
world [nformation Service, Dept. AZ, 200 West 34th
St., New York 1.

YOUR classified message placed right here will at-
tract the attention of more than 250,000 electronics
fans. You'll get fast results. For full details, write
to Martin Lincoln, Radio & TV News, One Park Ave-
nue, New York 16, New York.

FLORIDA needs Technicians, Engineers. Paying high
wages. Direct information on companies employing,
living conditions, etc. Latest Service Directory. Only
$2.00 Satisfaction Guaranteed. Sampey Company,

5411 Ira Street, Orlando, Fla.

;kt, - e w5 H .x%'iw,%v;&
FRANCHISES available in selected areas to operate
radio, television and electronics schools. Nominal
investment, annual potential $50,000 to $200,000.
Box 569, ¢% Radio & TV News, One Park Avenue, New
York 16, N. Y.

TV Picture Tube rebuilding plant and training program
still available for many territories. Investment $8,000-
$11,000. Annual volume $25,000 to $100,000. Windsor
Co., 999 N. Main St., Glen Ellyn, 11l

EARN Extra money selling advertising book matches.
Free samples furnished. Matchcorp, Dept. MD-43,
Chicago 32, 11,

EARN Extra Cash! Prepare advertising postals. Lang-
dons, Box 41107Z, Los Angeles 41, California.

$30-$60 WEEKLY Addressing Envelopes at Home. In-
structions $1 (refundable). Reiss, 210 Fifth Ave.,
Suite 1102-M, New York 10.

MAILMAN Brings Us $150 Daily. Operate Home Mail
Order Business. Write Publicity, Box 727ZE, Kalama-
700, Michigan.

MAKE $25-$50 Week, clipping newspaper items for
publishers. Some clippings worth $5.00 each. Par-
ticulars free. National, 81-DG, Knickerbocker Sta-
tion, New York.

ADVERTISER PAGE NO.

Advance Electronics
Advanced Acoustics C
Aerovox Corporation . .
Airex Radio Corporation. ..
Alco Electronics Mfg. Co.
Algeradio Electronics Co.

Cleveiand

T1
Allied Radio Corp. ....... 9, 106, 107

Ashe Radio Co.. Walter
Atlas Sound Corp. ...
Audio Fair

B & K Manufacturing Co. ...

Channel Master Corp. ..

ADVERTISER
Institute of Radi

Electronic
Columbia Electronic
Communications Equip. Co. .
Cotter, Herman E. ..

-1 Efectronic Chemical Corp. ...
.148 Electronic Measurements Corp aeh
.81 Electronic Technical Publishing Co. 180

DETECTIVES—Experience unnecessary. Detective Par-
ticulars, Wagoner, 125-Z, West 86th, N. Y.

AMATEURS And Professionals—Extra Cash from your
photos. Become a Member of our World-Wide Photo
Agency and enjoy innumerable benefits. Send your
8x10 Photos for Presentation to World Markets “and
only $1.00 for Membership number and informative
letter. Limited Offer. Photo-World, 538 North Fed-
eral, Fort Lauderdale, Florida.

YOUR Own home-operated business! Take over your
area as our Service Distributor keeping stores sup-
plied. Nationally advertised 28-year-old line pays

you 6623% mark-up. Less than $100 for merchandise,
starts you. For samples, highly successful plan, write
Novo, Inc., 1168-P Milwaukee, Chicago 22, III.

, Service, Sales, etc. Write Allied

DECALS—Trademarks

Decals, Inc., 8378 Hough, Cleveland, Ohio.

FREE-Lance Photographers register now. No obliga-
tion. For application write: Accredited Press, Inc.
Lawrence 6, New York.

5000 8mm.-16mm. Films, Equipment. Free catalogues.
International Greenvale, New York.

FREE! Blackhawk’s big sale catalog 8mm., 16mm.
movies, 2”x2” color slides. Biggest selection any-
where! Projectors, cameras, supplies—hbig discounts!
Get free, every month, 24-page newspaper-size bar-
gain list! Blackhawk Films, Davenport 25, lowa.

ABSOLUTELY highest quality professional double
weight enlargements at dealers’ prices. 5x7, 32¢;
8x10, 39¢; 11x14, 85¢. No extra charge for cropping
or dodging. New negative from your photo 60¢; mini-
mum order $1.00. 25% discount on Kodacolor proc-
essing. 20% discount on Developing By Kodak. Foto
Portrait Co., 1172-R Ogden Ave., New York City 52.

COLOR Economy! Anscochrome, Ektachrome film de-
veloping, 80¢ (20 exp. 35mm rolls mounted). Color
prints from transparencies—2%4x31% six for $1.00,
314x5 six for $1.50, 5x7 each 75¢, 8x10—$1.50.
Lee-lan-Lab., Box 382, LaGrange, Illinois.

HOBBIES, iIndustries, Sports, Travel! Meston's 35mm
Color Slides of over 16,000 subjects. Send $1.00 for
Exciting Preview Package four slides hermetically
sealed in plastic plus 80 page catalog. Meston's
Travels, Dept. RN, 3801 N. Piedras, El Paso, Texas.

While every precaution is tcken to insure accuracy, we cannot gucxrcmtee_ a_qcxinst
the possibility of an occasional change or omission in the preparation of this index.

ADVERTISER

PAGE NO.

Key Electronics Co. .

Krylon ... ......

) o . Kuhn Electronics Rex Radio Supply
American Television & Radio Co. .116 DeVry Technical Institute Lafayette Radio .. e Rider Publisher,
Argos Products Company . 97 Dressner ., ... .. Lampkin Laboratories, Inc. Rinehart & Clo.. Inc
Arrow Eiccironids, fne. 111 (180 BANee? anS'engin Ltd." ; 1 Watlocy & €o.. Tne.," B Er QI N
i . 5 5 itors and Engineers, . 5 ailo o., ., PR, .. oo , - .
Arrow sEeI.fgml"r:gs'"c . l162 Eico o o B gineers, T 35, 161 Merit Goil and Transformer Corp. ..155 Schober Organ’ Corporation,” The. . . 109
132 Electro-Voice, Inc. . .26, FOURTH COVER  Micro Electron Tube €0. ......... 145 cott Inc,, H. H, . ... .. o

36,
.26, FOURTH COVER Micro Electron Tube Ci
. 132

Maonitoradio, Division of |
Moss Electronics, Inc.

i i .153 Erie Resistor Corporation oo UL oLUU 112, 113, 114, 115 paulding Products Company. ... ... 139
::;l;er{‘or:cr-;-r;::?,:ics;}hz::oms 156 Essco .. ... ..., ... .162 National Radio Institute........... 3 :npencer-l‘;enned)’ Lcaborat:rleS. lnc.-lgé
B i llez Esse Radio Campany .160 National Schools . .............. 17 Sprague Products Compal SPRYEEEEY:

ALVAElectionicsYCOIIRTY: . Fair Radio Sales..... . . 11142 North American Phiiips Co. prayberry Academy of Radio-
Elonder-Tongue Laboratories - 1a Ferrodynamics Corporation .. ag BNC. Lo SECOND COVER Television
Bogen Presto Recording. -120 Fisher Radio Corporation. . 23 ORRadio Industries, Inc. ..118 Standard Surplus . ... ..

Brooks Radio & TV Corp. . -156 G & G Radio Supply Co. 135 Oxford Components. inc. ..120 Supreme Publications ... : 5
Burroughs Corporation. ...,....... 16 Goodheart Co., R. Elactdnies Peak E'I;ectrcmé:s Company . -.182 _?_}"I;ama Electric Products Inc. . e
2 1 9 Grantham School of ectronics erma-Pawer Company . oa ERECRARERE R
gs: 'ﬂ.yéﬁ’.; co 0_15? H & H Electronic Supply, fnc. Picture Tube Outlet. .. ..160 jll:ele:jnaréne Communications Co., Inc. 1;2
Candee Co., J. 1 : Harvey Radio Co., Inc. . Platt Electronics Corp. ..128 I (ELLELY 8000600 HoAfeg pont
Candler System Co. .. ..1a8 Heath Company....82, 83, 84, 85, Pren_tlce-Hall, Ine. ... . .145 Tri-State Coilege ...\, i 139
Capitol Radio Enginecring 86, 87, 88. 89, 90, 91, 92, 93, 94 Quality Electronics .............. 56 University Loudspeakers, T 730

Institute ................. 19, 20 Hi-Mu Electronics Sales Co. ...... 148 Quam-Nichols Company .......... 122 Valparaiss Technical 137
Carston Studios ........ 1 Hickok Electrical [nstrument Cao., Quietrole Company . ... ...109 van Nostrand Company, ‘130
Century Electronics Co., 1 . RCA Institute, Inc. 28, 29 World Radio Laboratories -1s8

£ R W Electronics ..........crv00- 147 Zalytron Tube Corp. .....

Indiana Technical College. .. ..
International Radio & Electronics

Corp.
Jerrold Electronics Corp. . ...

PAGE NO. ADVERTISER PAGE NO.
...... 160 Rad-Tel Tube Co. ...............137
Radio Corporation of America
...... 120 123, 129
L. Radio Shack Corporation.......... 105
Radionic 5

0.
Milwaukee School of Engineering...147
.D.E.A.. .. 8

o

COIN Magazine. 200 pages. Sample 40¢. Scrapbook,
7328 Milwaukee, Chicago 48.

77 DIFFERENT U.S., 100 Different China, 25 Different
Czechoslovakia, all 60¢ approvals. Leonards, 1143T
North Keeler, Chicago 51

U.S. Stamps. Giant Bargain Catalog—15¢. Raymax
35-VZD Maidenlane, NYC 38.

UNITED Nations. Five Different 10¢. Approvals. Ander-
son, 1112 Harrison, San Francisco 3, Calif.

NEW! 1959 Bargain American Coin Catalogue! Re-
vised Prices! Only 25¢. Write: Sullivan, 128 EC East
Fourth St., S$t. Paul 1, Minnesota.

508 DIFFERENT Worldwide from Madagascar, Macao,
Guinea, etc., cataloging over $15.00 on 35¢. Ap-
provals. Littleton Stamp Company, Littleton Q17,
New Hampshire.

1000 DIFFERENT Worldwide Stamps $1.25. Valued
over $20.00. Universal, Box 6, Kenosha 18, Wis-
consin.

100 LARGE U.S. Commemorative—only 25¢ with ap-
:&rovals. Wm. Rice, 87 Washington Ave., Kingston 43,
Y.

GIGANTIC Collection Free! Includes triangles, early
United States, animals, commemoratives, British Colo-
nies, high value pictorials, etc. Complete collection
plus big illustrated magazine all free. Send 5¢ for
gostadge. Gray Stamp Company, Dept Z2, Toronto,
anada.

307 WORLDW|DE Different stamps only 35¢. Approvals.
Niagastamp, St. Catherines 690, Ontario.

T e}

FLYING Saucers Latest Reports, Articles. Subscribe for
‘‘The Saucerian'’ magazine. Six issues $2.00. Saucers,
Dept. 4, Box 2228, Clarksburg, West Va.

WHY not be the person you wish to be, realizing
the fulfillment of your desires? Good things are at-
tracted to you when you know and apply the rules.
Read: Man, God’s Helpmate $1.25; Using the Mag-
netic Forces of Your Mind $3.00 postpaid. 1.P.
Society, Dept. Z, P.0. Box 42187, Los Angeles 42,
California. (In Calif. add 4% sales tax.)

THE Law of Life Revealed and How to Apply it, $1.00.
The Open Way, Celina, Tennessee.

BARBELLS, Courses, Apparatus. Catalogue 10¢. Good
Barbell Co., Dept. D, Siloam Springs, Arkansas.

ENGINES OHV V8's. All Popular Makes 1956, 1959.
Ledbetter Enterprises, 1015 West 17th, Texarkana,
Texas. .

PRINTING Presses, Type, Supplies, List 4¢. Turnbaugh
Service, Mechanicsburg, Pa.

“WINEMAKING; Beer, Ale Brewing.” illustrated. $2.00.
Many others. Eaton Books, Box 1242-TC, Santa Rosa,
California.

Reeves Soundcraft Ccorp.

eco Manufacturing Co.
Sonotone Corp. ......
parks Radio Supply. ... ...
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easily assembled
in half an hour with
no special fools...

Now for the first time you can get a Thorens
TD transeription turntable in kit form—at
big savings to you.

It’s the new TDK-101 featuring the same
precision Swiss craftsmanship that made
the now-famous TD-124 an immediate sue-
cess on the American market. Just examine
the mirror-finished machining on this kit
turntable (or for that matter on any of the
Thorens “TD” units) and compare with that
of any other make of turntable. You’ll see
the reason for the TDK’s extremely low
rumble, wow and flutter. See the TDK-101,
newest member of the TD family of fine
turntables, at your Thorens hi-fi dealer’s.

Features:

Same compliant belt-plus-idler drive as on
more expensive TD units; provides complete
motor isolation. Single, retained, ball-thrust
bearing, plus mirror-finished main bearing,
for absolute minimum of rumble, both ver-
tical and horizontal—sonecessary for stereo.
Single-speed 33%. Adjustable speed (+39,
a total of about one musical semitone).
Built-in strobe allows setting to exact speed.
Automatic disengagement of idler when unit
is switched off. Drive mechanism completely
enclosed—no “‘string” belts or external belt
shields. Accessory wooden base is available
in walnut, blond, or mahogany; $9.00 net.

TDK-101

$47.50 NET, BASE $9.00

9.5

Write Dept. R-} for catalog
on complete Thorens hi-fi line.

www americanradiohistorv com

And these precision ““TD’’ units
... completely assembled

TD-124. Absolute tops
for stereo or mono rec-
ords . . quietest,
smoothest, most exact.
11Y Ib. table; clutch
forfast,noise-free starts
with needle in- groove.
4 speeds, all adjustable
(£3%) for perfect pitch; built-in illuminated
strobe; built-in level. All assembled TD turn-
tables are 100% tested electronically and au-
rally for wow, rumble and flutter before ship-
ment. $99.75 net. Base $9.00.

TD-184, This 4-speed

high-quality turntable

with integral arm has

same precision-ma-

chined adjustable speed

driveas ThorensTD-124.
Semi-automatic opera- L
tion—one dialing motion

selects 7“, 10“, 12“ record size. Arm liter-
ally floats down to record on air. Absolutely no

connection between arm and table. $75.00 net.
Base $6.00.

TD-134. 4-speed turn-
table with integral arm
for manual operation.
Same high-performance
tone arm as used on
TD-184 equals tracking
performance of arms o
costing as much as half

the price of this entire unit. Same adjustable
speed drive mechanism as on more expensive
units. $60.00 net. Base $6.00.

SWISS MADE PRODUCTS

MUSIC BOXES « HI-FI COMPONENTS
SPRING-POWERED SHAVERS « LIGHTERS
NEW HYDE PARK, NEW YORK
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NOW. .. AN EleclhoYorce®

PUBLIC ADDRESS SPEAKER
FOR ANY APPLICATION

For SUPERIOR SOUND ... CONTROLLED COVERAGE /
See Electro-Voice public address projectors. They offer ;f!,
perfect voice penetration and full-range “musicasting.” 4 g
They’re weatherproof, splashproof and blastproof. )j#

Model 844 30-Watt Paging
Unit. Compact, economical unit
for quality, high-efficiency voice

reproduction.
$34.50

LIST

oy | 580,00
List g LIST

e New ﬂetlro Vonce MusicasteriRugged,

#" weath€rproof high. ﬁqqgmﬂs'peoﬁer system for
—““ﬁ‘gh quul!é.x; %produchon

Model"848tEsdong Throw CDP* {With 1000-Fyelg
concentrating horn)-FéFprajecting intelligible, é¥aaded-
range sound over greot! distances: . —

W

*CDP (Compound Diffraction Proye el e my i e —— S
sign Patent 169,904, Additional Patent Pending. ‘ - x - '“
P — = - ppp— R — = —— N e o T e
G DTS L00 TS TS == (W P : - SSEHT And N VI Vg Yo = Oo Th - fah
7N

Model 848 30-
Watt CDP. For
wide-angle cov-
erage and ex-
tended range.
Standard of

Model LS-12. For
interior installa-
tions requiring
. full-range re-

Model 847 25-
Watt CDP. Small-
er version of

Model LS-8.
Smaller version
of Model LS-12.

the industry. Model 848. sponse.
$75.00 $46.33 $32.50 $30.00
LIST LIST LIST LIST

T S L TR N T T I T v T
THESE ELECTRO-VOICE MICROPHONES ARE

ESPECIALLY OUTSTANDING FOR PUBLIC ADDRESS The Sound of Electro-Yoice. .. Assures Superior Install-
ations, Customer Satisfaction, Your Reputation!

i &

o i o M 07";® ELECTRO-VOICE, INC.
Model 664 Cardioid Dy- Model 951 Cardioid Crys- BUCHANAN, MICH.
namic. Broadcast-quality v gn tal. Excellent, wide-range,
for every public address : all-purpose microphone. In Canada: E-V of Canada Lltd., 73 Crockford Blvd., Scarborough, Ontario
installation. ’ Cables: ARLAB

ﬁm WWW americanrac®
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