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Honestly,now, what special inducement do you have that will cause customers to select
you for service instead of your competitor? Men? Shop? Trucks? Test Equipment? In
most cases the answer is simple — not a single thing!

The exceptions are service dealers who are among the select group of RAYTHEON
BONDED ELECTRONIC TECHNICIANS.

Raytheon Bonded Dealers can offer the public TV-Radio service
that is bonded by Raytheon through one of America’s largest insur-
ance companies. This creates customer confidence, sways potential
customers, helps get more business and make more money. Yet,
this tremendous selling advantage costs Bonded Dealers not one
penny.

Why not ask your Sponsoring Raytheon Tube Distributor if you
can qualify as a Raytheon Bonded Electronic Technician? If you can,
we’ll be happy to pay for youxr bonding.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode”Ray Tube.Operations

’~.\7»7 L = o ®
Cucollence irn Eleolionics Newton, Mass., Chicago, lll., Atlanta, Ga., Los Angeles, Callf
—_—  ————— —— RAYTHEON MAKES ALL THESE:
RECEIVING AND PICTURE TUBES :» RELIABLE SUBMINIHUKE AND MINIATURE . WBES . SEMIWNBUHGR DIODES, PQWER REG"HERS ANB TRANSISTORS - NUCLEONIC TUBES - MIGRGW”E TUBES
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An Invitation. ..

o men who want to “go

1in TV SERVICING

Find out about this NEW,
ALL-PRACTICE WAY

of becoming a Professional
TV SERVICEMAN

If you have some Radio or Television
experience, or if you know basic Radio-
Television principles but lack experience—
NRI’s new Professional Television Serv-
icing course can train you to go places in
TV servicing. This advertisement is your
personal invitation to get a free copy of our
booklet describing this training in detail.

Learn-by-Doing *‘All the Way’’

This is 100% learn-by-doing, practical
training. We supply all components, all
tubes, including a 17-inch picture tube, and
comprehensive manuals covering a thor-
ough program of practice. You learn how
experts diagnose TV defects quickly. You
see how various defects affect receiver per-
formance—picture and sound; learn causes
of defects, accurately, easily, and how to fix
them. You do more than just build circuits.
You get practice recognizing, isolating, and
fixing innumerable troubles.

You get actual experience aligning TV
receivers, diagnosing the causes of com-
plaints from scope patterns, eliminating
interference, using germanium crystals to
rectify the TV picture signal, obtaining . . .. .
maximum brightness and definition by  Train af home easily, quickly, for TV’s top servicing jobs. NRI’s
properly adjusting the ion trap and center- . 5 8 . . .
ing magnets, etc. There isn’t room on this  Professional Television Servicing course includes a 17-inch picture
ﬁgte;’ﬁnt}fg"Sif:,licri’ﬁgezxggrti}e’fcem;fszégf_ > tube and all other tubes and components to build a complete TV
UHF & COLOR TV Making New Boom  Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete

Installing front-end channel selector strips  fraining, including all equipment, available now for a low introe
in modern UHF-VHF Television receivers .

and learning UHF servicing problems and ductor Yy price—under $2OO on easy terms.
their solution is part of the practice you get.

To cash in on the coming color T'V boom e _—=

you’ll need the kind of foundation in knowl- . . .
edge and experience this training gives. National Radio Institute, Dept. 6BET
16th and U Sts., N.W., Washington 9, D. C,

Get Detuails of New Course Free
Once again—if you want to go places in TV
servicing, we Invite you to find out what
you get, what you practice, what you learn
from NRI’s new course in Professional

Please send my FREE copy of “How to Reach the Top
In TV Servicing.” I understand no salesman will call.

———— e

Television Servicing. Seepictures of equip- NAIE. .. oo eeeeseeeeeeseeeneesss AgE e, {
ment supplied, read what you practice. APt

Judge for yourself whether this training SERVICIM

will further your ambition to reach the top AdAress. ... iuiietiritteerterteent st ceaacaseennnnn

in TV servicing. We believe it will. We

believe many of tomorrow’s top TV serv-

icemen will be graduates of this training, City................ T T T Zone. .. .State......

Mailing the coupon involves no obligation. | _APPROVED MEMBER NATIONAL HOME STUDY COUNCIL |

RADIO & TELEVISION NEWS 1s published monthly by Ziff-Davis Publishing Company, William B. Ziff, Chairman of the Board (1946-1953), at 64 E. Lake St.,

Chicago 1, Til. Entered as sccond-class matter July 21, 1948, at the Post Office, Chicago, IH., under the act of March 3, 1878. Authorized by Post Office Depart-

ment,” Ottawa, Canada, as second-class matter. SUBSCRIPTION RATES: Radio & Television News—one year U. S. and Possessions, and Canada $4.00; Pan-American
* Union countries $4.50; all other foreign countrics $5.00.
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You get

laboratery
type

PRACTICAL

| EXPERIENCE

from your

own HOME

LABORATORY.

Work over |

| 300 projects.

You build

and keep

o 5-INCH
0SCILLOSCOPE
and VACUUM
TUBE
VOLTMETER. A
Helps you
EARN while
learning.

| Wonderfully
effective,
exclusive
HOME

MOVIES

help you

grasp
important
points fasier,
easier, better.

You may

also build
and keep

" a 21 INCH

| TV SET.

| D.T.L offers
another

heme training
without the

“One of America’s
Foremost Television
Training

February, 1956

Your future is the most important thing in
your life! Give it every advantage you
can. Find out about the wonderfully
promising years facing YOU in Ameri-
ca’'s great, billion dollar field of Tele-
vision-Electronics . . . once you are
properly trained.

And you can now get the very train-
ing industry wants, either by attending
D.T.I.’s wonderfully equipped Chicago
laboratories—one of the nation’s finest
—or by gefting laboratory type training
in your spare time at home.

Remember—you receive more than
just home training from D.T.[. You get
training that has profited from the
knowledge and experience gained in
preparing thousands of men in D.T.l.’s
Chicago laboratories.

You get training that includes all of
the wonderful features shown to the
left. You learn-by-reading from lessons
...you learn-by-seeing from D.T.l.'s
exclusive, remarkably effective visuval
training MOVIES . .. you learn-by-doing
from many shipments of electronic parts.

EMPLOYMENT SERVICE

And upon completing either the Home Program
or Chicago Laboratory Training, you get the
SAME EFFECTIVE EMPLOYMENT SERVICE that
has already helped thousands of men to a real
job or their own profitable business in Tele-
vision-Radio-Electronics.

Little wonder so many men express amaze-
ment at the results secured through D.T.I. There's
NOTHING ELSE like it! See for yourself. Mail
coupon today for the fascinating story about
D.T.l. There’s no obligation. The time to act
about your future is ... NOW!

The am
DeVRY Belmont
. Avenue
Technical Chicago 41
Institute Minois

www americanradiohistorv com

Here is one of the sé effective ways
to OPEN THE DOOR to opportunity
E

. R

Here, and above, are typical views in D.T.L.’s great Chicagoe
training center—atiended by many students from the United
States, Canada and the Hawaiian Islands. These men come
here to benefit from one of the finest, practical laboratory
trainings, of its kind—not only in Television and Radio—
but also in Industrial Electronics, Nuclear Instrumentation,
and other highly promising branches of today's great,
billion doliar Electronics fielfd.

DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave,, Chicago 41, 1lI., Dept. RN-2-M

I would like late facts about the many opportunities in
Television-Radio-Electronics, and how D.T.1. can prepare
me for my start in this billion dollar field.

Name. Age.
PLEASE PRINT

Street. Apt.____

City. Zone. State.

DTl’s training is available in Canada
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7 NEW RIDER BOOKS!
TELEVISION—HOW IT WORKS
(2nd Edition)
by J. Richard Johnson

Here is the brand new, completely
rewritten, up-to-the-minute 2nd Edi-
tion of a book that has proven it-
self first in its field! Technicians,
schools, enthusiasts, have pur-
chased more than 70,000 copies of
the 1st Edition. Now, this authori-
tative, supremely informative book
has been completely revised, to
bring it up to date. It is the latest
and most comprehensive text on the
subject, which it covers fully and
in down-to-earth, readily under-
stood language. The text follows
the progress of the received signal
from the antenna to the picture tube
and loudspeaker, and the specially
conceived and prepared illustra-
tions have been worked out in a
manner which will make every por-
tion of the text clearly understand-
able to anyone.

Chapters include: General Aspect
of the Television System; TV Prop-
agation, Antennas and Transmis-
sion Lines; TV Front Ends; The
Video I-F, Detector, and AGC Sec-
tions; Video Amplifiers and D-C Re-
storers; The ¥F-M Sound Channel;
The Synchronizing Section; Sweep
Circuits; The Picture Tube; Power
Supplies; Color Television; Index.
Review questions follow each chap-
ter.

#101, Leather Finish MARCO Cov-
er; bl% x 8l,”, illus., only $4.60

COLOR TELEVISION
RECEIVER PRACTICES

by Hazeltine Corp. Laboratory Stajff

Supplies the need for a readily un-
derstandable text which explains
the principles of color television.
Developed by experts, it is the finest
and most complete course on the
intricacies and design of color tele-
vision receivers.

#162, Soft Cover: 200pp., 5% x
814", illus., only $4.50

| ‘ || ||[|III|'I'I;'III'I'II}ﬂ'IIf'Iu'I

ELECTRONICS

... the quick, easy, practical |

Illlrl'lll'llfll.'lrl'll 'Ilu'fllllllll.

LEARN

economical way!

REVIEW SERIES
edited by Alexander Schure

Here are four new titles of this proven
and popular series which is written ex-
pressly for the technician and student.
Each book discusses and explains a sep-
arate phase of electronics principles,
and covers the basic concepts of that
phase thoroughly and completely.

+#166-3—FREQUENCY MODULATION

A review of basic concepts, circuits, and
their application, written in a simple
and easy-to-understand manner.

Soft Cover: 52 pp., 5% x 8%”", illus.,
only $.90.

#166-4—CRYSTAL OSCILLATORS

A discussion of the crystal oscillator, of
special value and interest to technicians,
students, and the radio amateur.

Soft Cover: 72 pp., 5% x 8%”, illus,,
only $1.25.

#166-5—A-M DETECTORS

Concerns itself with the fundamental
concepts of a-m detectors, and the basic
operation of the a-m detector circuit.
Soft Cover: 64 pp., 5% x 8%”, illus.,
only $1.25.

#166-6—LIMITERS & CLIPPERS

Discusses all types of diode, triode and
pentode limiters and clippers; circuit
operation is analyzed and practical ap-
plications of all circuits are included.
Soft Cover: 64 pp., 5% x 8%7, illus,,
only $1.25.

RIDER’S SPECIALIZED HI-FI

~A-M F-M TUNER MANUAL (VOL. I)

A handy reference manual that tells you
how to service the Hi-Fi tuners made by
the 21 most popular manufacturers. It
covers more than 5 years of production
—1950 to 1955—and tells you every-
thing you need to know about servicing
these tuners. You get specific and exact
servicing information on every model!
#7001—Soft Cover: 220 pp., 8% x 117,
illus., only $3.50.

Coming in February! . ..

HI-FI LOUDSPEAKERS AND
ENCLOSURES
by Abraham B. Cohen

A long-needed and long awaited book
which gives the reader a sound grasp of
the fundamentals of Hi-Fi loudspeakers
and enclosures. It is an exhaustive and
authoritative work, and the subject is
discussed in minute detail.

WATCH FOR IT!

BASIC ELECTRICITY
BASIC ELECTRONICS
BASIC SYNCHROS AND

SERVOMECHANISMS
by Valkenburgh, Nooger & Neville, Inc.
With these remarkable picture-text

books you can learn the basics of elec-
tricity, electronics, synchros and servo-
mechanisms, faster, easier, and more
economically than ever before! Theory,
basic principles and practices, are pre-
sented in a clear, easily understood
manner; and regardless of previous edu-
cation, the reader can master these vi-
tally important subjects in record time.
And now, they are so economically
priced they’re within the reach of every-
one!

Each set features the easy-to-under-
stand “show-how” drawings that make
up more than 50% of the entire material
—a total of over 2,000 illustrations.
They present, explain, and make picture
clear, every topic discussed in the text.
Subjects are taken up in the order of
need, with a complete idea on every
page. Each point is discussed clearly,
accurately, concisely. On that same
page, at least one big drawing illus-
trates and explains the topic in question.
At the end of every section, review ques-
tions highlight the material just cov-
ered. In this thorough, step-by-step
manner, a solid foundation of knowl-
edge is built up, enabling the reader to
rapidly understand and grasp electrical
and electronics concepts.

# 169—BASIC ELECTRICITY

Soft Cover: 5 volumes, 624 pp., 6 x 97,
only $9.00 per set.

Cloth Bound: all 5 volumes in a single
binding, only $10.50.

# IT0—BASIC ELECTRONICS
Soft Cover: 5 volumes, 550 pp., 6 x 97,
only $9.00 per set.

Cloth Bound: all 5 volumes in a single
binding, only $10.50.

# 180—BASIC SYNCHROS AND
SERVOMECHANISMS

Soft Cover: 2 volumes, 270 pp., 6 x 9",
only $5.50.

Cloth Bound: both volumes in a single
binding, only $6.95.

“LOOK FOR THE
RIDER BOOKSELLER”

Economical
Informative
Easy-to-
Understand

Get Rider Books at
your Electronic Parts
Jobber or Bookstore. In '
Canada: Charles W. % -
Pointon, 6 Alcina Ave,, Toronto 10, Ontario.
Prices approx. §% higher in Canada.

i

Send for our complete catalog. Write Dept.
RN-2.

Josw | Rioer

PUBLISHER, INC.

480 Canal St., N.Y.13, N.Y.

www americanradiohistorv com
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WHICH ONE OF THESE

usiCc-APPRECIATION RECORDS
MAY WE SEND YOU WITHOUT CHARGE

TO DEMONSTRATE A NEW IDEA THAT IS BRINGING
A RICHER ENJOYMENT OF MUSIC TO MANY THOUSANDS:

Beethoven’s *MOONLIGHT” SONATA
" ana Mozart's PIANO SONATA wemason, ksss

Both played by Guiomar Novaés (oN ONE 127 DISC)

Tchaikovsky's FIFTH SYMPHONY

Max Rudolf, conducting
The Stadium Concerts Symphony Orchestra
(ON TWO RECORDS—A 12.INCH AND A 10-INCH DISC)

Brahms' VIOLIN CONCERTO ino masor

ENDRE WOLF, VIOLINIST

Walter Goehr, conducting the London Symphony Orchestra
(ON TWO RECORDS—A 12-INCH AND A 10-INCIH DISC)

Schumann’s PIANO CONCERTO i A mor

EILEEN FLISSLER, PIANIST

Thomas Scherman, conducting The Little Orchestra

* TILL EULENSPIEGEL'S
Richard Strauss PR

wna Smetana’s THE MOLDAU O30 ec,

George Szell conducting the
Music Appreciation Symphony Orchestra

T
*i

Prokofiev’s CLASSICAL SYMPHONY &%
andBntten s THE YOUNG PERSON'S GUIDE

TO THE ORCHESTRA
Alfred Wallenstein, conducting the
Music-Appreciation Symphony Orchestra

‘Wagner's OVERTURES TO TANNHAUSER
©32%., and DIE MEISTERSINGER

12-INCH DISC)
Norman Del Mar, conducting the London Symphony Orchestra

; ﬂ/lehdelssobn 'S VIOLIN CONCERTO i e mior

FREDELL LACK, VIOLINIST
Alexander Smallens, conducting
The Stadium Concerts Symphony Orchestra

On One Side there is a full per-
formance of a great musical work.
The records feature artists of dis-
tinction. You listen to this per-
tormance, and then . . .

On the Other Side is an analysis
of the music, with the main fea-
tures explained and played sepa-
rately, so that you can learn what
to listen for.

Februury. 1956

SPONSORED BY THE BOOK-OF-THE-MONTH
CLUB, this new ideca is designed for those who enjoy
good music but who arc aware, too often, that they
do not listen to it with complete understanding and
appreciation. There is no doubt about the reason:
most of us are not primed about what to listen for.
Music-AppriciaTion  Recorps mecet this nced—for a
fuller understanding of music—better than any means
ever devised. This enjoyable form of sclf-education
can be as thorough as the Music Appreciation courses
given in many universitics.

YOU SUBSCRIBE BUT TAKE ONLY THE RECORDS
YOU WANT. .. A new Music-ArrreciaTion Recorp
is issued—for subscribers only—every month. On one
side of each of these records, there is a full perform-
ance of a great musical work by a symphony orches-
tra. On the other side, there is an illuminating
analysis of the work, with the themes played sepa-
rately and with running explanatory comment. You
receive a descriptive Announcement about each record,
written by the notcd composer and music commen-
tator, Deems Taylor. After reading this Announce-
ment you may take the record or not as you decide

at the time. You are not obligated to take any speci-
fied number of records. And you may stop at any time!

TWO TYPES OF RECORDS AVAILABLE . .. All
Music-Appreciation Recorps are high-fidelity, long-
playing records of the highest quality—33}4 R.P.M.
on Vinylite. Usually they are of two kinds: first, a
so-called Standard Record—a twelve-inch disc—which
presents the performance on one side, the analysis
on the other. This is sold at $3.60, to subscribers
only. The other is an Analysis-Only Record-a ten-
inch disc—priced at $2.40. The latter is made available
cach month for any subscriber who may already have
a satisfactory long-playing record of the work being
presented. (A small charge is added to the prices
above to cover postage and handling.)

TRY A ONE-MONTH SUBSCRIPTION—-WITH NO
OBLIGATION TO CONTINUE. .. Why not make
a simple trial, to see if these records really broaden
your understanding and deepen your enjoyment of
music? The record you choose will be sent to jyou at
once—at no charge. You may end the subscription
immediatcly after hearing this record, or you may
cancel any time thereafter.

PLEASE RETURN ONLY IF YOU HAVE A 33'; R,P.M. RECORD PLAYER

MUSIC-APPRECIATION RECORDS
¢/o Book-of-the-Month Club, Inc.
345 Hudson Street, New York 14, N. Y.

Please send me at once, without charge, the
Music-ArPRECIATION RECORD checked at right
and enter my name in a Trial Subscription to
MusIic-APPRECIATION RECORDS, under the condi-
tions stated above, It is understood that, as a
subscriber, I am not obligated to buy any speci-
fied number of records, but may take only those
I want. Also, I may cancel my subscription after
hearing this first record, or any time thereafter at
my pleasure, but the introductory record is free
in any case.

www americanradiohistorv com

R38.2 AS MY FREE DEMONSTRATION RECORD PLEASE

SEND M
D R h 'vsnfu licht* D T il
& Mozart’s Piano Sonata 7 Schumann’s Concerte

[J Brahms' Concerto O] Prakofer’s Symod
Ti i rokofiev’s Symphony
7 Strauss' Till Eulenspiegel Y

and Smetana’s The Moldau
] wagner's Overtures ] Mendelssohn’s Concerto

Mr,
Mrs,
Miss

ADDRESS

y’s Symphony

(PLEASE PRINT)

CITY. ZONE STATE.

MAR 59
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NEW recrires”

S-way

IRIAXTAL

15” a“d 12"
REPRODUCERS

Concentrically
») ( Combines E-V
Super-Sonax,
od Radax Propagator,

and Bass Cone

Brings advantage of distortion-free
wider range found in E-V separate
3-way systems, in one compact speaker

E-V concentric Triaxial design
gets the most from specialized
driving media for each portion
of the audio spectrum. Aug-
mented bass response, full
bodied mid-range and silky-
smooth upper octaves to the
highest audible frequencies pro-
vide excellent musical balance
without masking effects or im-
posed distortions.

Mode! 12TRXB. 12Va-in. diameter.

Magnet wt. 1 lb. 2 oz.  Net, $59.70
Model 12TRX. 12Va-in. diameter.

Magnet wt. 3%z Ib. Net, $114.00
Mode! 15TRXB. 15¥-in. diameter.

Magnet wt. 1 Ib. 2 oz.  Net, $78.00
Model 15TRX. 15Ys-in. diameter.

Magnet wt. 5% [b. Net, $135.00

Each speaker includes brilliance control

® Exclusive E-V Concentric Mounting
insures Smooth, Full Range,
Complete Room Coverage

® Balanced Response Characteristic
Provides Realism and Presence

® Adjustable Brilliance Control
for Remote Mounting. Allows
Matching to Room Acoustics

® Edgewise Wound Voice Coil Design
Affords 18% More Efficiency
and Lower Distortion

Il'.frﬂusl for Descriptive Lilerafure

ElechoYores

EUCHANAN, MICHIGAN

BY

THE EDITOR

BLACK MARKS AGAINST HAM RADIO

ECTION 12 of the Federal Com-

munication Commission’s Rules was
promulgated to provide this nation
with an amateur radio service un-
equalled by any other country. As a
part of a vast communications net-
work regulated by the FCC, the ama-
teur radio service affords opportunities
for interested persons to engage in
radio and electronic experimentation as
a hobby.

The granting of a station or opera-
tor’s license is, essentially speaking, a
privilege not to be taken lightly. Un-
fortunately there are many hams wit-
tingly or unwittingly committing in-
fractions of Part 12 of the Rules. An
increasing number of infractions are
being detected by FCC monitors.

A review of the infractions cited
within the past six months does not
make cheerful reading. Here are a few
of the instances: o

1. A Florida ham moved his station
without notifying the FCC. He also re-
transmitted local v.h.f. commercial sta-
tions and attempted to communicate
with Mexican station XFIV, was de-
tected using phone outside of the 75-
meter phone band, and apparently
kept no station log.

2. 'A Montana ham operated 20-
meter phone in the 20-meter c.w. sec-
tion, failed to respond to four FCC
violation notices, and did not keep a
station log.

3. A Novice class licensee operated
in the 40-meter band from aboard a
U. S. Naval vessel in the territorial
waters of a foreign country. Operator
did not have permission to operate

- from a Naval vessel, did not use crys-

tal control, did not request permission
from the foreign country to operate
within its jurisdiction, and did not use
an approved band for portable or
mobile operation.

4. A California ham used profane
language and broadcast music outside
of the 40-meter band.

5. Another California ham used
various call signs from transmission to
transmission.

6. Two Chicago Technician class li-
censees were detected operating in the
144-mec. band. Neither kept a log to
show that he was operating out of the
prescribed bands.

7. An Iowa ham moved to Colorado
without notifying the FCC of a change
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of address, and continued operating
until detected four months later—dur-
ing which time an indccurate log was
maintained.

The situation humor involved in any
of these violations is easily lost when
it is realized that not only is the total
number of hams increasing but the
total number of detected violations is
increasing out of proportion.

There is a tendency to suspect that
the violations are becoming more seri-
ous because of the influx of Novice and
Technician class licensees. Out of the
instances just cited, two were Tech-
nicians, one was a Novice, and four
were general class license holders. It
would be unfair to all licensees to
draw conclusions from these few ex-
amples, but it iss worthy of note that
in at least three instances the viola-
tions could have been corrected by a
tighter policing of our own ham ranks.

This is not intended to be a criticism
of the American Radio Relay League
who long ago instituted a self-policing
policy that has proven to be exception-
ally effective. Rather, it is a plea for
better operating procedures, less try-
ing to “show off”” or outwit the FCC,
and more active participation by each
and every ham in attempting to curb
needless and senseless violations of
Part 12 of the FCC Rules.

A ham license is a privilege which
many legislators think is a luxury this
country can ill afford. Cited violations
and license suspensions become a mat-
ter of public record. All of them con-
stitute black marks against ham radio
and can be used to support a curtail-
ment of ham radio privileges. Fortu-
nately most Government agencies real-
ize and appreciate the reserve man-
power in the ham radio ranks and the
value of- our emergency communica-
tions facilities—but will such support
continue if these black marks in-
crease?

E WOULD like to remind all of our

readers, and especially the service
fraternity, that next month’s issue will
be crammed with articles and items on
all phases of receiver servicing in ad-
dition to our usual quota of material
for the audiophile, radio amateur, and
the experimenter. Better put in an
early reservation for your copy at the
newsstand. O.R.
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|
Featuring Super-Volue Knight-Kits—
top quality electronic eqguipment
In pregision-designed kit form

BUY DIRECT AND SAVE

EASY-PAY TERMS

Use our liberal Easy Payment
Plan—only 109, down, 12
months to pay—no carrying
charges if you pay in 60 days.
Available on Hi-Fi and P.A.
units, recorders, TV chassis,
test instruments, kits, Ama-
teur gear, etc.

February, 1956

HI-F1 SPECIALISTS

To keep up with the latest and
best in High Fidelity, look to
ALLIED. Count on us for all
the latest releases and largest
stocks of Hi-Fi equipment.
We specialize, too, in TV
supply —and are foremost in
the field of Builders’ Kits.

the only COMPLETE catalog
for everything in TV, Radio, Hi-Fi
and Industrial Electronics

Get ALLIED’S 1956 Catalog—it’s
complete, up-to-date—324 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, assured satisfaction.
Send today for your FREE copy of
the big 1956 ALLIED Catalog.

Wonlddd Moat Conplete Strcke,
« Latest Hi-Fi Systems and Components
¢ P.A. Systems and Accessories
» Recorders and Supplies « TV Tubes,
Antennas, Accessories » Amateur
Receivers, Transmitters, Station Gear |
» Specialized Industrial Electronic
Equipment e« Test and Lab Instruments
+ Huge Listings of Parts, Tubes,

Transistors, Tools, Books

send for the leading
electronic supply guide

[FeEmmm—m———————T

I ALLIED RADIO CORP., Dept. 1-B-6
100 N. Western Ave., Chicago 80, lll.

[J Send FrREE 324-Page 1956 aLLIED Catalog.

I Name

I Address

I City Zone State

N IS —
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Build higger business through better public relations

@ Tie-in with the biggest event in the Plan now to build greater customer confidence and lasting
TV Industry...National Television business success by getting on the big bandwagon—along
Servicemen’s Week—March 5-10 with thousands of TV Dealers and Service Technicians from

coast to coast. Bring the vital message of your “Code of

e Benefit from the gigantic promotion Ethics” to your neighborhood customers and prospects. Just
program sponsored for you by RCA look at the tools and materials available for your use.

| COOE OF EXics
2 Bekiedn

Decals

TV “L Q." Booklets

RCA .
R ; o SATIONALTELEYISION SERVICEMENS WEER

MARCH Sih 10 10th

i
w
\F Usg RCa p

=l 204 g, > 3 . #ie e

Window D-fspl;)'\\\

RCA backs up this greatest promotion

Color pages in Life & TV Guide. ‘ On RCA TV Spectaculars On Netwark Radie k In Local Newspapers

What a program! What an opportunity for you!
See Your RCA Distributor Today

RADIO CORPORATION of AMERICA

TUBE DsVISION HARRISON, N. J.

1¢ RADIO & TELEVISION NEW9
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ask your jobber |
for the whole story |
of the...

Ist NEW DESIGN

of selenium rectifiers

in over 20 years

because the new Pyramid

|
Kool-sel design is so revolutionary

| : _The firs revo]uﬂonary
and because its features {  selenjum rectifiers in

themselves sell so immediately

Pyramid has prepared this
hand-sized flip chart, which

tells at T: glance all dBout such
! features as No Center
M;)unfing and the Secrét
Barrier Layer of Pyramidium
andfexplains the principles

that Take Kool-sel rectifiers

superior to any on the market.
DISTRIBUTOR DIVISION

PYRAMI D.j.-.

ELECTRIC COMPANY
1445 Hudso‘n Bivd. « North Bgrgen;"N

M Burton“Browne/ )
¥ PBW L OER
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Get a Better Grip
on Profits with

S WRE,
SR N,

FES.;':IUH_I.L
1O

-4

More profits for you because more
sales! More sales because your cus-
tomers will find the exact plier for a
particular job in PROTO’s huge line
of powerful, professional-quality
pliers. Standard types, slip-joint,
midgets, side-cutters, end nippers, a
host of special-purpose pliers—all
have good “feel”, powerful leverage.
Order your complete stock today.
Send for catalog of entire line to

FLOMB TOOL NOMPANY

2209Q Santa Fe Ave., Los Angeles 54, Calif. ’

Sell Comfortable

//‘Z?)W@/@Z@ Plier Grips

Give your customers more hand comfort
with these colorful vinyl plastic plier grips
—and add to your profits. Three sizes fit
most pliers. They slip on easily, fit tight,
are long wearing. Many PROTO Pliers come
already equipped. See your jobber today!

~also be helpful

-
*Give your work b
the PROfesslonal
TOuch” 077\

Eastom Factory & Warehouse, Jamestowm, N.Y. - Canadian Factorv, London. Ont.
12

* Presenting latest information on the Radio Indusiry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

TVY's future, dimmed for over a year
by the low-high band controversy in

Washington and industry, has at long

last been set up for an official review
by the Commission.
Recognizing that it was-about time

to stop dallying, the guardians of the

ether issued a formal notice of pro-
posed rule making to consider possible
over-all solutions to the problem on a
broad, nationwide basis. All interested
parties, said the FCC, .including those
who have informally offered proposals
to the Commission, will now have an
opportunity of submitting their sug-
gestions in this proceeding.

Noting that there has been consid-
erable debate on the routes that
should be taken to untangle the forest
of confusion, the FCC asked those who
write in to include data and comments
on such subjects as: The nature and
extent of departures, if any, from the
present standards, with respect to min-
imum separations; minimum and max-
imum limitations on power and anten-
na heights; use of directional antennas;
cross polarization; effect of proposed
revision on assignments occupied by
existing stations; extent to which plan
submitted provides for the future ex-
pansion of the TV service; impact of
the plan on the problem of receiver
incompatibility, and effect of the plan

| on educational reservations.

The Commission added that it would
if those sending in
briefs, which envisage a revised table
of fixed channel assignments. would
include an assignment plan for zone 1,
indicating the specific assignments in
each city. In addition, the FCC said
that it will also consider proposals
which ask for revised standards for the
addition of channel assignments on the
basis of individual applications, rather
than by incorporating new assign-
ments in a revised fixed table of allo-
cations.

Looking back to the objectives of
the 1952 assignment plan, which called
for at least one service to all areas, at
least one station in the largest possi-
ble number of communities, multiple
services in as many communities as
possible to provide program choice and
to facilitate competition, the Commis-
sion pointed out that to some extent
these objectives have been realized.
Over 90 per-cent of the population can
receive a degree of service from at
least one station, Washington noted,
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"and approximately 75 per-cent can re-

ceive some service from two or more
stations. In addition, almost 275 com-
munities have at least one and 112 of-
these have two or more local facilities
in operation. But, despite this tremen-
dous growth, it is evident from recent
experience, the Commission stressed,
that a nationwide competitive TV serv-
ice has not been realized. Many of the
smaller communities are without a
first local outlet and the expansion of
multiple, competing services in the
larger economic and population cen-
ters of the country is lagging. The
difficulties that have been encountered
in achieving successful operation of
stations in the u.h.f. band have been a
significant factor leading to this situa-
tion, the FCC emphasized.

The Commission said that it realizes
that some of the present hindrances to
the further expansion of TV service in
many communities are due to causes
which lie beyond its control; since to
afl appreciable extent these problems
are basically economic, rising out of
the limits beyond which it is not pos-
sible, at the present stage of the art,
to obtain sufficient economic support
to meet the high costs of construction,
programming, and operation of sta-
tions. However, it was brought out,
industry can make valuable contribu-
tions to other aspects of the problem,
relating to the improvement of trans-
mitting and receiving equipment. At
the same time, the Commission said
that it wishes to insure that to the
extent that any of the present difficul-
ties may be alleviated by the possible
revision of the present allocation sys-
tem, such possibilities will be fully
explored.

A DRAMATIC REPORT describing the
unique patrol work of the field engi-
neering bureaus of the FCC appeared
recently in a special year-end release.

Citing incidents from the official log
book, the Commission disclosed that
some months ago a Great Lakes coast-
al station had asked the FCC to help
locate the source of severe interference
to marine radio communication. A
mobile unit from Buffalo was sent to
the scene, and after a two-hour search
covering twenty-eight miles, it was
discovered that sparks were jumping
from an electric fence to an adjacent
chicken-wire coop in which dogs were
kept.

RADIO & TELEVISION NEWS
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Become a top-notch television service technician

Now . . . RCA INSTITUTES offers modern TV KIT
with Comprehensive Television Servicing Course

START to build with 2 TV Kit developed by
one of America’s foremost radio-tv schools—
RCA Institutes. LEARN with simple step-
by-step instruetion how to build a modern,
large-screen receiver. TEST each stage, as you
build, and see how it works. Learn how
“trouble-shooting’’ is applied. FINISH your
Home Study Course ready and able to service
all make and model sets!

Easy-to-follow instructions are planned and
prepared for you through the efforts of RCA
Institutes’ instructors, engineers at RCA
Laboratories, and training specialists of the
RCA Service Company.

®

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y.

February, 1956

The RCA Institutes’ TV Kit utilizes up-to-dale
circuits including:

o Synchro-Guide horizontal automatic frequency
control circuit.

Horizontal magnetic reaclion scanning.
Latest deflection circuils.

FM sound discriminator.

High-gain, low-noise cascode tuner.

Join the many thousands who have been
successfully trained by RCA Institutes for a
good job (or business of their own) in tele-
vision servicing.

BASIC KNOWLEDGE OF RADIO NECESSARY

NO NEED FOR PREVIOUS TV TRAINING

FREE BOOKLET! MAIL COUPON NOW.

RCA INSTITUTES, INC., Home Study Dept. NK-2-56
350 West Fourth Street, New York 14, N.Y.

1 understand no salesman will calf.

With no obligation on my part, please send me a copy of your
booklet on the TV Servicing Home Study Course and Kit.

Name:

{Please print}
Address:
City: Zone: State:
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8,15 WATTS, 60—16,000 CYCLES, $24.00

We beg your pardon’

A short time ago we announced the creation of a new series

of Altec Lansing loudspeakers, representing an entirely new
concept in loudspeaker design. The use of multiple concentric
compliances permitted stepped sections of the cone to radiate
different frequencies, thus achieving a smoother, more

extended frequency range than that previously attainable from
a single cone loudspeaker. We announced that the guaranteed
frequency range extended to 13,000 cycles.

This is no longer true. And because it is not true we do beg
your pardon. Because of improved production techniques
and production controls we are pleased to announce that the
408A 8” biflex speaker now has a guaranteed range from

60 to 16,000 cycles, the 412A 12" speaker from 40 to 15,000
cycles and the 415A 15" speaker from 30 to 14,000 cycles.
These ranges, measured in Altec’s anachoic chamber,

are guaranteed by the manufacturer.

We suggest that you hear
these remarkable speakers at
your earliest opportunity.
Ask your Altec dealer for a
demonstration of their

range and fidelity today.

412A
12”20 WATTS, 40—15,000 CYCLES, $45.00

Dept. 2-T
9356 Santa Monica Blvd., Beverly Hills, Calif.
161 Sixth Avenue, New York 13, N.Y.

ALTEC FIDELITY IS HIGHEST FIDELITY

reproducers o loudspeakers « amplifiers « preamplifiers « tuners « enclosures
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Continuing, the FCC said that dur-
ing the recent floods, the Connecticut
state police had asked the district
office of the Commission in Boston to
inquire into interference to the state
forestry radio system. From the in-
formation furnished, the Boston office
felt that the trouble was in the forest
service’s own equipment, and suggest-
ed a check of that department’s trans-
mitters throughout the state. It was
found that one transmitter was at
fault; it was in continuous operation,
due to a relay which had remained
closed after the flood waters had re-
ceded.

Also, according to the Commission’s
notebook, a radio prank backfired sev-
eral weeks ago, when the Los Angeles
district office investigated reports of
improper language and other illegal
matter on a particular short wave. At
first, it was assumed that the trans-
missions were from an unlicensed sta-
tion, but a mobile unit led the way to
a licensed nonbroadcast station. Here
they found two youthful culprits, op-
erators of the station, who explained
that they were trying to generate
trouble for. another private station,
whose call they were using.

Later, checking a complaint of inter-
ference to reception of radio telegraph
code, a Portland (Oregon) FCC engi-
neer found the complainant in the
room of a small hotel, where an an-
noying roar disrupted his hobby of
listening in on radio-telegraph mes-
sages. “If you are a code man, read
this,” said the complainant as he
tapped out with his knuckles on the
table a brief message in Morse land-
line code. This was followed up by
rapping out a message in International
Code. After proving his qualifications
by translating the message, the FCC
engineer then went to work and found
an intermittent arc contact in one of
the leads plugged into a badly worn
socket in an antiquated chandelier.

Another reported case of interfer-
ence, cause by a heater, was noted as
having affected a marine distress fre-
quency. The signal, in the form of
100 pulses a minute, indicating indus-
trial heating of very small objects, was
traced to a factory in the state of
Washington; the plant was using 10-
kilowatt applications on roller bear-
ings at the rate of 100 per minute.

The most recent long-distance inter-
ference case reported developed when
an aeronautical service at Honolulu
complained that strong signals were
blotting out its radio messages be-
tween air and ground. The FCC direc-
tion finder was alerted and fixed the
source, not locally, but some 5000 miles
away, at a port on the east coast of
the United States. The trouble proved
to be a defective ground transmitter
of another airline. Unusual propaga-
tion conditions caused the signal to
span the continent and part of the
Pacific Ocean to Hawaii.

A NEW SILVER-OXIDE-ZINC BAT-
TERY, which employs a pile-type con-
(Continued on page 150)

RADIO & TELEVISION NEWS

Y


www.americanradiohistory.com

\\\

NOST POWERFUL SOPER FhGE

- MNTENNA IV THE WORD

CHANNEL 3 (—) Jul
CHANNEL 9 (----) 4230 |

CORLEE Tl
 WALSCO WIZARD Imperisl

. equals reception of 10
=\ element yagis on fow |
o / channels, and equals a ?

N ﬂ;gee?taéi;?l&'eleﬁﬁt] |
(30 elements) yagi on. -
_ chammels7to13.

'3 s
i Fo

el
i . L

| WG 5 ¥ _ Actual comparison ) I |
with exclusive PHASE REVERSER o v smanrs ormance {4
Iy i ) . 0 WIZARD. E Channels 2 14 Gaén (db; SmngG Bay” 13 5‘:;
pilstance is no barrler”to th‘e amazing new WALSC_ Z | xclu- warssowora Jo1 [os] sz | s ielies|zs |
sive ““Phase Reverser” delivers the sharpest, crystal-clear picture mee”a' :
& P o ntenna A"’ 5
ever seen in the most difficult reception areas. No other antenna withaphase loales] a1]105)10.2]106] 124 J
like it! . Baiea o |
N N Q 40 q Ant BT — i

ew WIZARD offers highest gain and sharpest directivity possible Yagi Type witn [s.1 |ss|es ) 75| osf ssfua &

b s i 3 3 Phasing Loops £3

n all VHF channels. Installation in a jiffy. .. without complicated Antenna T
harnesses, phasing stubs, or extra dipoles. Guaranteed for 3 years! fagiType wih fFogsagany Sy sy sy 7.8 2
R
~ - i Sl e e £
’ - ® - Model Price . ST f%ii’ A

Wizardette #4210 $14.90 list B R e B

IELECTR()NICS CORPORATION Wizard £4220 19.50 list . VR 2&5& 1
| & sussiowsry oF Telllulepaph corporation Wizard Imperial #4230 34.90 fist . o e
o e . vl
|3602 Crenshaw Bivd., ‘i;i‘i .
|Los Angeles 16, California o : g@s |
ik | j



www.americanradiohistory.com

Features the highest front-to-hack
ratios ever recorded for any
TV antenna:

from 20:1 to 50:1
relative VOLTAGE.

e High band: Up to 13:1 relative
VOLTAGE.

High gain: Low band, 7 to 9 DB. High-

band, 8.5 to 10.5 DB. (Single bay fig-

ures). Balanced for COLOR.

o Low band:

Ends co-channel interference!
Knocks out ‘“Venetian Blinds™’}

Channel Masters “K.O.” puts an INVISIBLE
BARRIER in the path of rear signals, pre-
venting co-channel interference, The “K.O.”
is completely preassembled with time-saving
“"Snap-Lock’’ Action. 100% aluminum.

“y Fa 3
{ ' 4 "{;él delightful color
[ &’ harmonies:

" Mahogany with brass modef no. 3700

t Ebony with brass model no. 3701
fg Ivory with brass model no. 3702
_m"odel no. 3703

i

- Ebony with oluminum

with exclusive new

low - loss gliding switch
i

af television antennas and cccessories

P g

Description List Price

Low Band “K.Q.”,
. Mode! No. 1026
Covers ch. 2-6

40.97

High Band “K.O0.”,
Model No. 1073
Covers ch. 7-13

16.67

Broad Band “K.O.”,
Model No. 1023 *
Covers ch. 2-13

57.64

*In this model, High and Low Band
sections are joined with a Tenna-Tie
(furnished}

6 -position

If you've been looking for
something “/special’’ to su-
percharge your indoor
antenna sales, the Glide-
O-Matic is it! The Glide-O-
Matic’s unique gliding
switch is a major improve-
ment over ordinary “‘switch-
type’ antennas. Most
convenient to use ... high-
est electrical efficiency ...
new smart styling...
weighted tip-proof base
...and READY FOR

coren $9.95.,
CORP. «iisvviiis, v v

H
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- now

| provides you

New expanded ACCESSORIES
program! Channel Master now
becomes the first and only
manufacturer in the industry
that can supply you with every-
thing you need for an antenna

DYNAMIC, COLORFUL
“Tell and Sell”
display carton

gets fast sales action at
the point of sale. Con-
venient “‘carry-away”

handle.
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strands
per
conductor

The first TV wire

to give you the

henefits of

(20/33 pure copper). Channel Master wire — at
REGULAR prices — is the
finest, most flexible trans-
mission line you have ever
handled. Complete range
of web thicknesses avail-
able. Colorful display
packaging.

Two outstanding lines:

(both featuring exclusive 20-strand conductor):
EVE Y I I N e Pure VIRGIN

SCIVGS ““Ier ends L] AVCIIICIbIe m SIIVeI’ or P°|yeihy|ene.
! -

waste. brown.

installation. From now on,
guarantee customer satisfac-
tion with a COMPLETE
CHANNEL MASTER
INSTALLATION —
FROM TOP TO BOTTOM.

new 2 in 1 screw thread design!

Eliminates the need for stocking separate machine
and wood screws. Cuts your inventory investment
in standoffs by more than 65%.

o Needle sharp point, made possible by finer
thread. Easier to work in wood. Prevents slip-
ping on mast.

e STANDOUT buckle has 8 machined threads.

e Convenient “‘Taper-Tip’’ strapping, available
in galvanized or stainless steel.

¢ and sizes available, including full assortment of specialized
!;‘ig r Channel Master distributor

=—= T e G e *";'i

a3 4 ~pi e
&

Copyright 1955, Channel Master.Corp.

R S e e s e Tl I E_b=si =
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%. The Most Complete Line
The CDR Rotor line is COMPLETE to every detail,
with a model for every application! Asdistinct selling

i

advantage because YOU can give your customer

EXACTLY what is required! The RIGHT CDR Rotor

for the RIGHT job.

T

“"m“l"ﬂ'g":':’f:"l “mm|III|I|I|II|II“IIIIIl

: ;LO

Completely AUTO- Completely AUTO-
MATIC version af MATIC rotor, pow
the TR-2 with all erful and depend-
the powerful fea- able Modern de-
tures that made it sign cabinet. 4 wire
famous. cable.

18

Completely AUTO-
MATIC rotor with
thrust bearing

Handsome Cabinet,

4 wire cable

CORNELL-DUBILIER

SQUTH PLAINFIELD, N. J

&. Pre-SOLD For You on TV
to:millions of;vlewers through an

extenswe coverage of audiences in every 1mportant

TV market. Capture this pre- sold marketby featurmg

these nationally advertised CDR ROTORS

Heavy-duty rotor
with plastic cabinet,
“compass control”
illuminated perfect
pattern dial, 8 wire
cable

Heavy-duty rotor.
modern cabinet
with METER con-
tral dial, 4 wire
cable
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TS

Combination value

complete rotor
with thrust bearing.
Modern cabinet
with meter control
dial, uses 4 wire
cable.

Wmﬂ

Ideal budget all-
purpose rotor, new
modern cabinet
featuring meter
control dial, 4 wire

cable.

THE RADIART corpP.

CLEVELAND 13, OHIO
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™ | Will TrainYou at Home

for Good Pay Jobs, Success in

. . —-—

Institute
Washington, D.C. % .
40 years of success - ‘t,.
training men at

J. E. SMITH
President
National Radio

home in spare time.

I'll Prove It Is Fasy And
Practical To Learn At Home.
Sample Lesson FREE.

Prachce Broudcustmg
with Equipment | Send

It's practical to train at home for
good Radio-TV jobs and a brighter
future. As part of my Communica-
tions Course | send vou kits of
parts to build the low-power Broad-
casting Transmitter shown at the
left. You use it to get practical
experience performing procedures
demanded of Broadcasting Station
Operators. An IFCC Commercial
Operator’s License can be your
ticket to a better job and a bright
future; my Communications Course
gives you the training vou need to
get your license. Mail card below
and sce in my book other valuable
equipment you build. Get FREE
sample lesson.

AVAILABLETO

VETERANS

UNDER G.1. BILL

r---------------------------------l

To See Equipment | Send You
For Practical Experience...
Get lllusrrnted Book FREE.

Pruchce Servmng
with Equipment | Send <

Self-confidence, security, earning
power come from knowing-how and
from experience. Nothing takes the
place of PRACTICAL EXPERIENCE.
That’s why NRI training is based on
LEARNING BY DOING. You use
parts I furnish to build many circuits
common to Radio and Television. With
my Servicing Course you build a
modern Radio (shown at right). You
build a Mullncstel, use it in conduct-
ing experiments, fixing sets in spare
time starting a few months after en-
rolling. All equipment is yours to
keep. Card below will bring book
showing other equipment you build.
Judge for yourself whether you can
learn at home in your spare time.

cood = See Other Sule

Television Is Groing Fast
Making New Jobs, Prosperity

More than 30 million homes now have Television sets
and thousands more are being sold every week. Well
trained men are needed to make, install, service TV sets
and to operate hundreds of Television stations. Think of
the good job opportunities here for qualified technicians,
operators. etc. If you're looking for opportunity, get
started now learning Radio-Television at home in spare
time. Cut out and mail postage-free card. J. E. Smith,
President, National Radio Institute, Washington, D. C.
Over 40 years’ experience training men at home.

64-Page Illustrated Book;

BOTH FREE

This card entitles you to Actual Lesson on Servicing,
shows how you learn Radio-Television at home. You’ll
also receive my 64-page Book, “How to Be a Success
in Radio-Television,” Mail card now!

NO STAMP NEEDED! WE PAY POSTAGE

Mr. J. E. SMITH, President
National Radio Institute, Washington 9, D. C.

Mail me Lesson and Book, "How to Be a Success in Radio-
Television.” (No Salesman will call. Please write plainly.)

NAME. ... .. A NN — AGE......

VETS  of S o ssusssnosuo vasvassssi acs bt

Wow americanradiohistory com

Get My SAMPLE LESSON and <t °v

t and mail
card NOW!
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Train at Home fo JumpYour Pay

asaRADIO-T

Get o Better Jobh—Ee

Ready for

righter

Future in America’s Fast Growing Indusiry

Training PLUS opportunity is the
PERFECT COMBINATION for job se-
curity, good pay, advancement. When times
are good, the trained man makes the
BETTER PAY, GETS PROMOTED.
When jobs are scarce, the trained man en-
joys GREATER SECURITY. NRI train-
ing can help assure more of the better
things of life.

Radio-Television is today’s opportunity
field. Even without Television, Radio is
bigger than ever before. Over 3,000 Radio
Broadcasting Stations on the air; more than
115 million home and Automobile Radios
are in use. Television Broadcast Stations
extend from coast to coast now with over
30 million Television sets already in use.
Over 400 Television stations are on the air
and there are channels for hundreds more.

| BB BN B BT BN 0 R B

Start Soon to Make
10 to s15 a Week

Extra Fixing Sets

1
r

B d AL ¢ W
Keep your job while training. Many
NRI students make $10, $15 and more a
week extra fixing neighbors’ Radios in
spare time, starting a few months after
enrolling. The dav you enroll T start
sending you special booklets that show
you how to fix sets. The multitester you
build with parts I furnish helps discover

and correct troubles.

BN EE BN EE PR OB

Use of Aviation and Police Radio, Micro-
Wave Relay, Two-way Radio communica-
tion for buses, taxis, trucks, etc., is expand-
ing. New uses for Radio-Television prin-
ciples coming in Industry, Government,
Communications and Homes.

My Training Is Up-to-Date
You Learn by Doing

Get the benefit of our 40 years’ experience
training men. My well-illustrated lessons
give you the basic principles you must have
to assure continued success. Skillfully de-
veloped kits of parts I furnish “‘bring to
life’” the principles you learn from my
lessons. Read more about equipment you
get on other side of this page.

More and more Television information is
being added (o my courses. The equipment
I furnish students gives experience on
circuits common to BOTH Radio and
Television.

Find Out About this Tested
Way to Better Pay

Read at the right how fellows who acted
to get the better things of life are making
out now. Read how NRI students earn
$10, $15 a week extra fixing Radios in
spare time starting soon after enrolling.
Read how my graduates start their own
businesses. Then take the next step— mail
card below. .

You take absolutely no risk. I even pay
postage. I want to put an Actual Lesson in
your hands to prove NRI home training is
practical, thorough. I want you to see my
64-page book, “How to Be a Success in
Radio-Television,” because it tells youabout
my 40 years of training men and important
facts about present and future Radio-
Television job opportunities. You can take
NRI training for as little as $5 a month.
Many graduates make more than the total
cost of my training in two weeks. Mailing
postage-free card can be an important step
in becoming successful. J. E. Smith, Presi-
dent, National Radio Institute, Wash-
ington 9, D. C. Training Men for Over
40 years. Approved Member, National
Home Study Council.

i B B VER B E

O E R

FIRST CLASS}
Permit No. 20-R
(Sec. 34.9, P.L.&R)

W ashington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

POSTAGE W-VI.I. BE PAID BY
NATIONAL RADIO INSTITUTE
16th and U Sts., N. W.
Washington 9, D. C.

L

HHHHEETHCTET

WWwW americanradioRisiory co

echnician

My Training leads to

g
.

J. E. Smith, President

National Radio Institute

The men whose messages are published
below were not born successful. Not so
long ago they were doing exactly as you
are now . . . reading my ad! They decided
they should KNOW MORE . . . so they

=
could EARN MORE . . . so they acted!
Mail card below now. Fi

Lots of

Now TV

Spare-Time Jobs

“I do a lot of spare-
time Radio and TV
servicing. It was fun
learning and I don't
know how to thank
you.”” B. Goede, Plain-
view, Minn.

Engineer with WHPE

“Thanks to NRI, 1
operated a successful
Radio  repair store.
© Then I got a Job with *
WPAQ and now am an
engineer for WHPE."”
V. W, Workman. High
Point. N. C.

Quit Job for
Own Business

I decided to quit my
job and do TV work
iull time. I love my
work and am doing
all right financially.”
William F. Kline, Cin-
cinnati, Ohio.

|

"~

Trouble Shooter

I had only gone to 7th
grade when I started
course. Now havejob ag
I'V trouble shooter, also
fix sets spare time.”
M. R. Lindemuth, Fort
Wayne, Ind.

NRI Course
Can't Be Beat

“Am  with WCOC.
NRI Course can't be
beat. No trouble pass-
ing 1st class Radio-
phone license examina-
tion.”" Jesse W. Parker,
Merldian, Mississippi.

Extra Money

in Spare Time
‘I am a police captain
and also have good
spare-time service busi-
ness. Just opened my

new showrooms and
shop.” C. W. Lewis,
Pensacola, ¥Fla.

Jobs Like These

BROADCASTING: Chief Technician, Chief Operator, Power Monitor, Re-
cording Operator, Remote Control Operotor. SERVICING: Home and Auto
Radios, P.A. Systems, Television Receivers, Electronic Controls, FM Radios. IN
RADEIO PLANTS: Design Assistant, Transmitter Design Technicion, Service
Manager, Tester, Serviceman, Research Assistant. SHIP AND HARBOR
RADIO: Chief Operator, Assistant Operator, Radiotelephone Operotor.
GOVERNMENT RADIO: Operator in Army, Navy, Marine Corps, Coast
Guard, Forestry Service Dispatcher, Airways Radio Operator. AVIATION
RAD!IO: Plane Radio Operator, Transmitter Technician, Receiver Technician,
Airport Transmitter Operator. TELEVISION: Pick-Up Operator, Voice Trans-
mitter Operator, Television Technician, Remote Confrol Operator, Service and
POLICE RADIO:

Operator, Receiver Serviceman.

Maintenance Technician. Transmitter

Have Your Own Business

Many NRI trained men start
their own successful Radio-
Television sales and service
business with capital earned in
spare time. Joe Travers, a grad-
uate of mine, in Asbury Park,
N. J., writes: “I’ve come a long
way in Radio and Television
since graduating. Have my own
business on Main Street.”
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THE ALUMINIZED TUBE THAT IS PRE-SOLD

2P0 0000020000000 0000600000¢0¢ $0 000800000000 0080000

Sure, you are already sold on the advantages of aluminized tubes. You know that
the CBS Silver Vision aluminized screen with its silver-activated phosphors and the
CBS small-spot gun mean clearer, sharper, brighter pictures.

But your woman customer (76.9% of TV service customers are women)

doesn’t understand electronics or CBS advanced-engineering as you do.

She does know and respect the name CBS . . . she has confidence in
Garry Moore and in the Good Housekeeping Guaranty Seal.
So all you have to do is take advantage of Garry’s

pre-selling over the CBS Television Network. Just remind
her that there are no finer tubes made than
CBS Silver Vision tubes . . .
And, like all CBS tubes,
they
have the
Good
Housekeeping
Guaranty Seal.
She’s already pre-sold
by Garry Moore and
national magazine
advertising. You build
profitable customer
confidence and sales
every time you
recommend CBS

Silver Vision tubes.

Jfamous CBS
- Television Star
‘\x&‘*m owmmn S
~‘G Guaranteed by )
ood Housekeepi
i ousekeeping CBS-HYTRON

0
2245 anvignisto WS

Danvers, Massachusetts
Show the CBS carton with the
A DIVISION OF

Good Housekeeping Guaranty Seal COLUMBIA BROADCASTING SYSTEM, INC.
February, 1956 21
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MODEL SX-100

N Q Q9
SELECTABLE SIDE BAND RECEIVER

BUILT TO THE SPECIFICATIONS
OF 1,000,000 FIELD EXPERTS
See it at Your Jobber—only 29500

Hallicrafters 22 years of production know-how, the engineering experience of developing over 100 different major
receiver designs, plus the advice of over 1,000,000 field experts operating Halficrafters receivers all are combined to
bring you this outstanding new receiver—the SX-100! Hallicrafters alone, long recognized as the leading designer and
manufacturer of quality communications equipment, can offer you the dependability and performance of this great new
$X-100 at the amazingly low price of just $295.00.

Look at these features you enjoy with the SX-100. . . before, they were available only on receivers costing a great deal more!

1. SELECTABLE SIDE BAND OPERATION. Controls

2. “TEE-NOTCH” FILTER—This new development provides a Pitch Control

stable non-regenerative system for the rejection of unwanted Reception

hetrodyne. The “Tee-Notch” also produces an effective steepen- Standby

ing of the already excellent 50 KC i.f. pass band (made famous Phone Jack

in the SX-96) and further increases the effectiveness of the ad- Response control (upper and
vanced exalted carrier type reception. lower side band selector)
3. NOTCH DEPTH CONTROL for maximum null adjustment. Antenna Trimmer

4. ANTENNA TRIMMER. Notch Frequency

5. PLUG IN LABORATORY TYPE EVACUATED 100 KC QUARTZ Notch depth

CRYSTAL CALIBRATOR—included in price. Calibrator on/off

6. LOGGING DIALS FOR BOTH TUNING CONTROLS. Sensitivity

7. FULL PRECISION GEAR DRIVE DIAL SYSTEM. Band Selector

8. SECOND CONVERSION OSCILLATOR CRYSTAL CON- Volume

TROLLED—greater stability through crystal control and addi- Tuning

tional temperature compensation of high frequency oscillator AVC on/off

circuits. Noise limiter on/off
Bandspread
Selectivity

®
Model $X-100. Amoteur Net $295.00
s Matiching R-46B Speaker $17.95
Frequency Range 538kc-1580 ke

1720 ke-34 mc

CHICAGO 24, ILLINOIS

RADIO & TELEVISION NEWS
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THEY SAID HE GOULDN'T LEARN TV AT HOME

L. C. lane, B.S., M.A,
President, Radio-Television
Training Association.
Executive Director, Pierce
School of Radio & Television.

i CAN DO FOR YOU WHAT
1 DID FOR THIS MAN!

YOU can get top pay in the fast-growing
Television-Radio-Electronics field just as this
man did. My easily understood lessons —
especially prepared for home study — can
bring you the same success they brought hun-
dreds of men, many of them with no more than
grammar school training.

(W Telephone oo
Tronsmitter l s f:*t T
o ca R G- |
L:._ o
i

Super-Het Rodio Receiver

Combinotion Voltmeter.

o - Ammeter-Ohmmeter

ol

St e
== i ¢ |
You work with actual parts and equipment | send you as

Public Address System
\i AF-RF Signol Generator

21-inch. (10-inch tube furnished. Slight extra cost for larger

part of your course. You get enough equipment to set up
your own home laboratory and prepare for a top-pay TV
job. You build and keep an Electromagnetic TV RECEIVER
designed and engineered to take any size picture tube up to

sizes.) ... Also a Super-Het Radio Receiver, AF-RF Signal
Generator, Combination Voltmeter- Ammeter - Ohmmeter,
C-W Telephone Transmitter, Public Address System, AC-DC
Power Supply. Everything supplied, including all tubes.

 VETERANS

My school fully approved to train Veterans under new
Korean G.l. Bill. Don’t lose your school benefits by
waiting too long. Write discharge date on coupon.

MAIL THIS COUPON TODAY!
PEENE SN
Mr. Leonard C. lane, President

RADIO.TELEVISION TRAINING ASSOCIATION
Dept. T-2C, 52 East 19th Street, New York 3, N.Y

Dear Mr. Lone: Send me your NEW FREE BOOK, FREE
SAMPLE LESSON, ond FREE oids thot will show me
how 1 con moke TOP MONEY IN TELEVISION. | under.
stand | am under no obligation.

(PLEASE PRINT PLAINLY)

Important for BETTER-PAY JOBS requiring FCC license.
You get this training AT NO EXTRA COST! Top jobs go to
FCC-licensed technicians.

CHOOSE FROM THREE COMPLETE COURSES
covering all phases of Radio, FM and TV
RADIO-FM-TELEVISION TECHNICIAN COURSE —no previous experi-

ence necessary.
FM-TV TECHNICIAN COURSE — previous training or experience in
radio required.

TV CAMERAMAN AND STUDIO TECHNICIAN COURSE — advanced
training for men with Radio or TV training or experience.

I'tt send you my
new 40-page book,
“How to Make
Money in Televi-
sion, Rodio, Elec-

tronics,” o Free
sample lesson, and

After you complete either the Radio-FM-TV Technician or the FM-TV | other literature Nome Age
Technician course you get two weeks of Lab work on modern electronic | showing how and

equipment at our associate resident school in New York City, Pierce | where you can gel gdaress

School of Radio & Television. Available if you want it—AT NO EXTRA | a top-pay job in City. Zone, Siote

Television.

COST WHATSOEVER! 1C1.
| AM INTERESTED IN: VETERANS!

i B - O Rodio-FMTV Technicion Course | Write discharge date
’ ‘? [ ' {3 FM-TV Tachnicion Coursn
aerO' bm a(/n(/nq wzm ] Ow (nmt.r?man 3 Studic
o

52 EAST 19th STREET e NEW YORK 3, N. V. n =
Licensed by the State of New York ® Approved for Veteran Training NO OBLIGATION!

February, 1956 23
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SPEEDS UP TUBE SALES

@ Speeds up your counter tube sales.

@ Makes tube selection easy, quick,
sure.

@ Visual inventory control helps you
rotate your tube stock properly.

General Electric TV-radio technicians
pooled their experience to help design
this new SEE-LECT-A-TUBE for your TV-
radio service business.

Complete flexibility in meeting your
tube requirements! Rugged blue steel
dispensing units, mounted side-by-side,
each hold a vertical row of tubes. The
types can vary with your individual
needs. Six carton sizes are provided for
—from miniatures to large glass types.
The number of dispensers allotted to
each size is scientifically based on aver-
age tube usage, but dispensers can be
arranged so that they will match your
special requirements.

Friction flanges hold tubes in place!
When a tube is removed from a dis-
penser, those above it can’t slide down.
The tube alignment remains intact.
Open spaces, therefore, indicate tubes
that need to be re-ordered . . . or, as a
further check, you can put back the

-A-TUB

@ Increases work-bench efficiency.

Protects tubes against breakage
losses.

Saves valuable space . . . 250 tubes
of all carton sizes occupy a dimen-
sion only 38" by 202" by 64",

empty cartons in reverse position, with
bottom ends forward. Thus—besides
gripping the cartons for safety—the
friction flange in each SEE-LECT-A-TUBE
dispenserhelpsyou determine how many
tubesofany giventypeyou haveinstock.

Wall-bracket included! A bracket comes
with each SEE-LECT-A-TUBE which will
fasten easily to any wall, giving solid
support to dispensers and tubes. The
SEE-LECT-A-TUBE is shipped pre-assem-
bled . . . just unbox the complete unit
and hang it on the wall bracket.

See your G-E tube distributor for details!
Right now your General Electric dis-
tributor is waiting to tell you all about
the new SEE-LECT-A-TUBE, and how you
can obtain one promptly. Contact him
today! Don’t miss this chance to mod-
ernize your tube inventory for bigger
sales, improved shop efficiency! Tube
Department, General Electric Company,
Schenectady 5, New York.

P'ogress ls Qur Most Important Prodct

GENERAL ELECTRIC

www americanradiohistorv com
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OR at least the serviceman’s confidence in tube testers. LOOK at the FACTS
—A serviceman trusts his VIVM (like the Precise 9071 or 909); his signal
generator (like the Precise 610 or 630 or 635); his oscilloscopes (like the
famous 300 or 308 or 315).

BUT . . . HE DOES NOT TRUST HIS TUBE TESTER (UNLESS IT'S A
PRECISE 111).

For the serviceman’s sake, WHY?

Precise engineers recognize him as a logical, intelligent fellow. They knew
he had good reasons and they looked into the matter with him in mind.
Our electronic sleuths found that some manufacturers used an Em (emission)
test, some a Gm (mutual transconductance), some a so-called combination,
and some a sort of OUIJA board. Some manufactured tube testers that
were fast—some slow—some tied almost all the elements together. In some
you could cut off pins and the tube merrily read “good.” Some didn't even
connect all the pins. NO wonder our serviceman’s confidence was being
murdered!

THE FIRST AND ONLY
ook 812" COLOR SCOPE

THE_FIRST LOW PRICED
7” COLOR SCOPE
0K 9

What then has Precise done to prevent this mayhem. We went directly to
the tube manufacturers before offering the serviceman a tube tester. We
found out how the tube manufacturer gets the kind of check a serviceman
wants . . . a 100% test! We wanted to offer a tube tester that simulates
operating conditions in a set. WE HAVE DONE THIS. We added a lot of
other requirements . . . A SHORT CHECK, GAS CHECK, Gm, Em, LIFE,
FILAMENT CURRENT for 400 mil tubes, BIAS, NOISE and other checks.

oPE RESULT, o tube tester with built in confidence . . . you can even see the
315w .................... 84,95 R $69 tube characteristic curve on an oscilloscope. What's more you can operate

""""""""""" this tube tester as simply as the ordinary testers. The Precise 111 has about
the same number of controls . . . Remember! it uses rotary switches instead
of lever type, because the rotary gives over twice the protection against
becoming obsolete. Furthermore, several tests are listed for each tube (an
Em and a Gm) with the 100% test starred.

NOW YOU CAN TEST YOUR TUBES COMPLETELY. FOR PROOF OF WHAT
WE OFFER SEE THE RESULTS OF AN INDEPENDENT SURVEY.

RF—AF—BAR GENERATOR
with pre. assembled head
630K

LOWEST PRICED
WIRED 4%2" VIVM
909K 25.

,, BRI A T
Prices slightly higher in the West. Prices an ” : g o FI
specifications subject to change without notice. 77 VIVM KIT ... $23.95

\ = SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR JOBBER TODAY!

P e P & THE FINEST KIT AND WIRED TEST EQUIPMENT WRITE FOR CATALOG RN 2-6
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Model #111
MUTUAL CONDUCTANCE AND EMISSION

[UBE TESTER

An independent scientific survey

NODEL 1t e £ 198 TEsTER

conducted by an impartial testing
laboratory confirms what pur-
chasers already know: “The most
advanced, the most complete
tube tester and the best priced is
made by PRECISE DEVELOPMENT
CORP., Oceanside, N. Y.

NOW YOU CAN CHECK TUBES THE MANUFACTURER'S WAY

! Checks both emission and e Gas check
s B+ mutual conductance o New type switches
z o Checks all tubes including hearing o Deeply etched aluminum panel
aid, miniatures o Three different screen voltages
e Six different plate voltages o Latest roll chart )
o Different grid signals o Measures filament current
o Simplified Short check e Measures grid bias
111K (kit form) f
NOW ONLY CHECK THESE ADDITIONAL ‘specs’...TALK TO YOUR JOBBER
AND TO ANYONE WHO HAS THIS OUTSTANDING TUBE TESTER...
1 (factory Wired) .......... $139.95 ester hot checks, ait tubes Tor both FMISSION 'and  large meter -5 indiigualty calibeated 1anges ana

MUTUAL CONBUCTANCE separately. Filament current scales for mutual conductance tests. NEWLY DE-

is measured directly on large meter when checking  SIGNEO "NO BACKLASH'* ROLL CHART lists all tubes

a VOLTAGE SAPPER tube. NEW, MODERN DESIGNED including the new type 600 mil series tubes. Provi-

q X " . 1 ROTARY SWITCHES allow you to check each tube sions are made for testing many color tubes. All

Prices slightly higher in the West. Prices and element individually NEW TYPE Single Rotary switch  CRT's can be checked with accessory adaptor, Model
specifications subject to change without notice. for complete short checks. The 111 makes all BIAS,  PTA.

SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR JOBBER TODAY!

\ K WRITE FOR CATALOG RN 2-6
> e THE FINEST KIT AND WIRED TEST EQUIPMENT



www.americanradiohistory.com

28

-

-

ol O R R

i
i
4 «
e S5 %5
s W
G
o

w
o

G
e
Fo

come the coils

FROM DELCO RADIO ...

ol ek

G

with highest performance.
You trust them ... so de your customers!

The core of quality service and really fine radio perform-
ance is always in Delco Radio coils. Delco Radio coils are
made with powdered-iron cores, specially treated and
compressed to exact shape on tolerance-true machines in
Delco Radio’s own plant. Skilled craftsmen wind and
test the entire assembly so that you can depend on Delco
Radio coils for uniform performance characteristics.

Your UMS-Delco Electronics Parts Distributor carries a
complete line of Delco Radio parts, including precision-
built Delco Radio coils. See him today! And, keep your
eye on the Delco Wonder Bar Radio as advertised in
leading consumer publications. It’ll be helping you tune
in to a greater service market.

DELCO

W CENGERTY B3 A RS

ADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

R~

Twireoy A GENERAL MOTORS PRODUCT — A UNITED MOTORS LINE
A OTORS -
w2/ Distributed by Electronics Distributors Everywhere

A complete line of original equipment service parfs from the

W O R L D L E A DER I N

A UTDO R ADIO
RADIO & TELEVISION NEWS
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Get Nuhonul Schools’ SHOP-METHO@ HOME TRAINING!

Start now! Why wait around for that raise or promotion
that may never come? Get started now in high-paying
TV-Radio-Electronics! National Schools’ SHOP METHOD
Home Training prepares you for success in a top-salary
job or in your own business. You learn all three. .. Televi-
sion,Radio, Electronics...in one complete course. Our Shop-
Tested lessons and manuals help you master all phases in
shortest possible time! Send coupon, find out today!

WHY NATIONAL SCHOOLS LEADS THE FIELD

Located in the “Television Center” of the world, our staff
is in close touch with latest developments and opportun-
ities. We give you personalized job placement assistance.
We also give you confidential help with both technical and
personal problems relating to your training. We show
you how to make Part Time Earnings as you progress.
Whether you live 30 miles away, or 3,000, you will always
be pleased with our prompt, friendly service!

DRAFT AGE? Our home training helps you achieve special-
ized ratings and higher pay grades if you go in service.

"30 MILLION TV SETS

need regular repair! Color TV
means more sets than ever be-
fore. NOW is the golden oppor-
tunity to cash in on this multi-
billion-dollar industry.Or‘‘write
your own ticket” in broadcast-
ing, manufacturing,
and other special-
ized phases'

IS NO

FREE LESSON!

FREE BOOK & SAMPLE LESSON
will convince you!

SEND COUPON TODAY!

.- YOUR FUTURE |
' {N RADIO
\/ TELEVISION

1956

February,

YOUR AGE

OBSTACLE!

We send you this precision-tested-Multitester! Plus parts
to build Oscillators, Receivers, Signal Generator, Contin-
uity Checker, Combination Short Wave and Standard

: Broadcast Superhet Receiver. All
this equlpment is part of your National Schools course.
NO EXTRA CHARGES! Sendfcoupon for free books'
NATIONAL SCHOOLS, . i
world-famous technical, sk
trade school. Now in our [ '-7 E
50th year! ek

i.l
NATIONAL SCHOOI.S

TECHNICAL TRADE TRAINING SINCE 1905

LOS ANGELES 37, California - CHICAGO: 323 West Polk St.
IN CANADA: 811 West Hastings Street, Vancouver, B. C.

¢ APPROVED FOR G. 1. TRAINING
¢ BOTH HOME STUDY AND RESIDENT COURSES OFFERED

MAIL NOW TO OFFICE NEAREST YOU!
{mail in envelope or paste on postal card)

NATIONAL SCHOOLS, Dept. RH-26

4000 SOUTH FIGUEROA STREET 323 WEST POLK STREET

LOS ANGELES 37, CALIFORNIA SR CHICAGO 7, ILLINOIS I

Please rush FREE BOOK, *“My Future in Radio-Tele- |

vision-Electronics;” and FREE LESSON at once. I un-
derstand there isno obligation, and no salesman will call. I

NAME BIRTHDAY_ 19 I
ADDRESS I
CITY ZONE STATE |
[0 Check if interested ONLY in Resident Training at Los Angeles. I

VETERANS: Give date of discharge

ANCW UKD SN T SN ST s S G B S EUET N St S S

29

www americanradiohistorv com


www.americanradiohistory.com

Mlerilt

FIRST IN EXACT REPLACEMENT.

HYO-50 FOR EXACT REPLACE-

MEMT in over 75 TRAV-LER models

and chaossiz. Another in the

plete Merit line of cxact and. uni-
al translarmers, ks and

th manutac-
ond

complete produc-
- all ports seld
under their branc

noime.

Mierat

MERIT COIL & TRANSFORMER COMPANY
4427 N. CLARK ST., CHICAGO 40, ILL.

30

Wi hin he < =i
AL, Industry

IRVING GOLIN, president and co-founder
Inc.,

of University Loudspeakers,
passed away recent-
ly at the age of 46,
after a year’s ill-
ness.

Despite his com-
parative youth, Mr..
Golin was consid-
ered an ‘‘old timer”
in the electronics
industry and en-
joyed a wide acquaintance in the field.

Sidney Levy and Arthur Blumen-
feld, who originally founded the com-
pany with Mr. Golin, will continue the
management of the firm.

JFD MANUFACTURING CO., INC. of
Brooklyn has opened a Canadian manu-
facturing and sales division, JFD CAN-
ADA, LTD. at 51 McCormack Street,
Toronto, Ontario . . . PREMIER METAL
PRODUCTS C€O. has moved to new and
larger quarters at 337 Manida Street,
New York 59 ... A $2,700,000 addi-
tion is being constructed at RCA's plant
in Cambridge, Ohio to provide 210,000
square feet of floor space for the manu-
facture of tape recorders and high-
fidelity equipment . .. SANDS ASSO-
CIATES, INC,, public relations and mar-
keting consulting firm, has moved its
main offices from Santa Barbara to 26
O’Farrell Street in San Francisco. A
branch will be maintained in Santa
Barbara . . . National headquarters of
"THE REPRESENTATIVES" of Electronic
Products Manufacturers, Inc. has

moved to Room 1219 at 600 S. Mich--

igan Avenue, Chicago. The move pro-
vides expanded facilities for handling
the administrative affairs of the organ-
ization . . . P, R. MALLORY (HUNTS-
VILLE), INC. has opened a two-million-
dollar manufacturing plant for the pro-
duction of electrolytic capacitors in
Huntsville, Alabama . . . CALIFORNIA
CHASSIS €O. has added a 10,000 square
foot building to its facilities at 5445 E.
Century Blvd., Lynwood, California

. VITRO LABORATORIES has broken
ground for a new million-dollar labora-
tory near Silver Spring, Maryland.
When completed in 1957, the new lab-
oratory will replace the presently
leased facilities in Silver Spring ... . A
new 12,600 square foot research and
advanced engineering building is under

construction for ARVIN INDUSTRIES,
INC. at Columbus, Ind. . . . SPENCER-
KENNEDY LABORATORIES, INC. has

moved into its new plant on Soldiers
Field Road in Boston. The new facility
doubles the firm’s existing manufactur-
ing and engineering space ... The
West Coast Division of HETHERING-
TON, INCORPORATED has moved to
new and larger quarters at 139 Illinois

www americanradiohistorv com

Avenue, El Segundo, California. . . .
ALLIED RADIO CORPORATION has
opened a new high fidelity studio at
2025 W. 95th Street in Chicago to serve
the city’s South Shore, including the
Evergreen Park and Beverly Hills
areas. This is the company’s third lo-
cation in the Chicago area ... SYL-
VANIA ELECTRIC PRODUCTS INC. is
building a new 110,000 square foot
building in Altoona, Pa. for the produc-
tion of receiving tubes. It will ulti-

- mately replace an existing smaller

plant and leased warehouse space in
that city . . . VARIAN ASSOCIATES has
built a new manufacturing and re-
search plant in Georgetown, Ontario.
It will be operated by the firm’s Cana-
dian subsidiary .. . RODNEY METALS,
INC. has opened a new West Coast of-
fice and warehouse at 4312 Pacific
Way, Los Angeles 23, California . . .
JAMES VIBRAPOWR COMPANY has
moved into a new plant at 4036 N.
Rockwell in Chicago. The new build-
ing more than triples the company’s
present facilities . . . TEXAS INSTRU-
MENTS INCORPORATED has established
an eastern region marketing office at
500 Fifth Avenue, New York 36, N. Y.
The firm now has marketing offices in
Los Angeles and Chicago as well . . .
The West Coast headquarters of ALLEN
B. DU MONT LABORATORIES, INC. is
now in operation at 11800 W. Olympic
Blvd.,, Los Angeles, California . . .
ELECTRONIC ENGINEERING COMPANY
OF CALIFORNIA has added 6300 square
feet of space at 183 South Alvarado,
Los Angeles, directly across the street
from its main plant . . . RDM, INC. has
opened a West Coast plant in the Los
Angeles area ... RAYTHEON MANU.
FACTURING COMPANY has leased 65,-
000 square feet of floor space in May-
nard, Mass. which will be devoted to
the development and engineering ac-
tivities of its radar systems group.
WILLIAM VASSAR has joined CBS-
Columbia as director of engineering in
Long Island City,
New York.

He was most re-
cently associated
with Emerson Ra- iiim
dio and Phonograph '
Corporation as ex-
ecutive chief engi- 1§
neer. His experience
also includes being .
chief engineer for engineering serv-
ices at the Crosley Corporation, and
industrial engineer for the Chemical
Warfare Service War Plans Division.

Active in industry affairs, Mr. Vas-
sar was for many years chairman of
the safety committee of RETMA as
well as a member of the RETMA ex-
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BARIUM
LAYER

V'SYLVANIA
SILVER SCREEN 85

e

“Silver Screen 85°s™ new barium
“picture-guard” process deposits a
lining of barium over the tube’s inside
walls. Increased “‘getter” action keeps
thevacuum pure, protecting the screen
and electron gun from contamination.
The result: Silver Screen 85 gives a
brighter picture for a longer time.

+

“Silver Screen 85’s”’ new high-energy
electron gun delivers 10% more light-
producing electron energy to the screen.
Brightness is increased an equal
amount, Precision-focus keeps the

picture in perfect sharpness.
o ol ‘

i
-;-_--,__;_J

“Silver Screen 85>
steals the show again

. .. with new ‘“‘picture guard’” and
new high-energy electron gun

Sylvania’s “Silver Screen 85 is now improved
four ways to give brighter pictures for a longer time.
New “Picture Guard™ and high-energy electron gun
headline these improvements. In addition, refine-
ments have been made in the silver activated screen
and super-aluminized reflector to make television’s
brightest picture tube even brighter. And to make
this your biggest year with “Silver Screen 857
Sylvania will be telling more consumers than ever
about the improved “Silver Screen 85.”

In addition to “Beat the Clock” Sylvania will use
Sunday Supplements to promote the “Silver Screen
85" in your own locality. Full schedules will be run
in This Week and American Weekly, plus a score of
independent Sunday Supplements.
- . -

A better tube, better promotion, with more tie-in
material made available for your use. That means
this can be your biggest picture tube year if you
make it a “Silver Screen 85" year.

SyLvanNiA ELECTRIC PrRODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Lid.

¥SYIVANIA

LIGHTING » RADIO » ELECTRONICS ¢ TELEVISION » ATOMIC ENERGY
February, 1956 31
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# Exclusive overload cut-out sysfem.

o Protection of all practical
ranges.

o Protects meter and entire

internal circvit against acci-
dental burn-outs.

Greatest engineering achieve-
ment in VOM history

Latest Design

VOLT-OHM-MILLIAMMETER

The Model 455 is a new portable multimeter that incorporates the latest engineering ad-
vancements including the new technique that protects both meter and the entire internal
circuit against accidental burn-outs. In fact, any high voltage or current may be applied
directly across any function, including ohms, without danger to the meter movement or

associated components.

This instrument is available in two models:
20,000 ohms per volt AC or DC; Audio Model 456 ...

volt DC and 1,000 ohms per voit AC. The
output measurements.

Industrial Model 455 . .. has a sensitivity of
has a sensitivity of 20,000 ohms per
456 also includes DB ranges and provision for

THE HICKOK ELECTRICAL INSTRUMENT CO.

10524 Dupont Avenue * Cleveland 8, Ohio

Ask for a demonstration of this most practical
VOM from your Radio-Electronic Parts Jobber
todayl . .. Or write direct for technical details.
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ecutive committee of the receiver di-
vision.
% £ %

WILLIAM W. CARGILL has been ap-
pointed production manager of Berlant
Instruments, Los
Angeles manufac-
turer of Berlant and
Concertone tape re-
corders and a line of
audio components.

He was formerly
production control
priorities supervisor §
with Allis-Chalmers ==
of Madison, Wisconsin until 1943 when
he entered the Marine Corps. He served
as an officer in the South Pacific thea-
ter until his honorable discharge in
1946.

He joined Berlant from the McCul-
louch Motor Corporation, where he
was production control supervisor with
the Rhodes-Lewis Division.

* £ £

ARTHUR V. LOUGHREN, color television
expert and vice-president in charge
of research of the Hazeltine Corpora-
tion, has been elected president of the
Institute of Radio Engineers for 1956.
He succeeds John D. Ryder, dean of
the School of Engineering at Michigan
State.

Herre Rinia, director of research of
the Philips Research Laboratories in
Eindhoven, Holland is the new vice-
president. The association also named
E. W. Herold, director of the Elec-
tronic Research Lab.,, RCA Labora-
tories, and J. R. Whinnery, professor
of electrical engineering, University of
California, to serve as directors for
the 1956-58 term

BRUCE VINKEMULDER is the new dis-
tributor sales manager of Centralab,
replacing Robert A. :
Mueller who resign-
ed late last year.
Mr. Vinkemulder
has been active in
the electronics in-
dustry for the past
nine years, with
Sangamo Electric
Company and more
recently as sales manager of Carter
Parts Co. He is an engineering gradu-
ate of Marquette University and took
graduate work at Columbia and MIT.
In addition to his distributor duties,
he will supervise the advertising and
export departments of the company.

JERROLD ELECTRONICS CORPORATION
has acquired controlling interest in CA-
BLEVYISION, INC.. a company which re-
cently started construction of a com-
munity antenna system in Key West,
Florida . . . Control of OLYMPIC RA-
DIO AND TELEVISION INC. has been ac-
quired by a group of industrialists and
financiers . . . P. R, MALLORY & CO.,
INC. and SCHWARZKOPF DEVELCPMENT
CORPORATION have announced the
formation of MALLORY-SCHWARZKOPF
METALS, INC. The new firm will pro-
duce and fabricate refractory metals
(Continued on page 164)
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| Prepare for a Good Paying Job —Or Your Own Business

i ERATRAEES o Will Train You at Home in

ADIOTELEVISION

On Liberal No Obligation Plan!”

New Equipment! New Lessons! Enlarged
Course! The true facts are yours in my
big new catalog . . . YOURS FREE . . .
JUST MAIL COUPON!

I can train and prepare you in as little as
10 months to step into the big opportunity
Radio-Television service field. Train without
signing a binding contract . . . without obli-
gating yourself to pay any regular rponthly Frank L. Sprayberry
amounts. You train entirely at home in spare President, Sprayberry

hours . . . you train as fast or as slowly as Academy of Radio

you wish. You’ll have your choice of THREE SPRAYBERRY TRAINING
PLANS ... planned for both beginners as well as the more experienced
man. Get the true facts about the finest most modern Radio-Training avail-
able today . . . just mail the coupon for my big new 56 page fact-filled
catalog plus sample lesson—both FREE.

Train the Practical Way—with Actual Radio-Television Equipment

My students do better because I train both the mind and the hands. Sprayberry
Training is offered in 25 individual training units, each includes a practice giving
kit of parts and equipment . . . all yours to keep. You will gain priceless practical
experience building the specially engineered Sprayberry Television Training Re-
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray-
berry 18 range Multi-Tester, plus other test units. You will have a complete set
of Radio-TV test equipment to start your own shop. My lessons are regularly
revised and every important new development is covered. My students are com-
pletely trained Radio-Television Service Technicians,

See for Yourself... Make Your Own Decision

NEWEST e =gk

DEVELOPMENTS +++ Mail Coupon Today!
Your training The coupon below brings you my big new catalog plus
covers UH F, Color an actual sample Sprayberry Lesson. I invite you to read
Television, F M, the facts . . . to see that I actually illustrate every item

Oscilloscope
Servicing, High
Fidelity Sound
and Transistors.

I include in my training. With the facts in your hands,
you will be able to decide. No salesman will call on you.
The coupon places you under no obligation. Mail it now,
today, and get ready for your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO

111 North Canal Street, Dept.25-H, Chicago 6, lllinois

g W
CAPATITY-#FT

Mail This Coupon For Free Facts and Sample Lesson

SPRAYBERRY ACADEMY OF RADIO
Dept. 25-H, 111 N. Canal $t., Chicago 6, Il.

Please rush all information on your ALL-NEW Radio-Tele-
vision Training Plan. | understand this does not obligate me
and that no salesman will call upon me. Include New Cata-
log and Sample Lesson FREE,

Name Age

Address

February, 1956
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ST PRRFECT 7
..  REPLACEMENT .-

for “original quality” results

‘When it’s necessary to replace the original,
people naturally want something as much like
the original product as possible. With picture
tubes, the replacement for the original can be
better! (in other words—the perfect replacement.)
A Twin-Screen Hi-Lite® picture tube by DuMont
offers brightness and contrast superior to the
original tube. Don’t get bitten by buying
inferior products. Insist on a DuMont,
Twin-Screen Hi-Lite, the ultimate in
aluminized picture tubes.

® Aluminized picture tube

pUMoONT

CATHODE-RAY TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J.
RADIO & TELEVISION NEWS
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INCLUDED IN QUR
TRAINING & COACHING

WE GUARANTEE

TO TRAIN AND COACH YOU AT HOME IN
SPARE TIME UNTIL YOU GET

YOUR FCC LICENSE

if you have had any practical experience—Ama-
teur, Army, Navy, Radio repair, or experimenting.

{TV ENGINEERIN

HERE IS YOUR
GUARANTEE

If you fail to pass your Com-
mercial License exam after
completing our course, we
guarantee to continue your
training without additional
cost of any kind, until you
successfully obtain your Com-
mercial license.

EFFECTIVE JOB FINDING SERVICE HELPS GIRE TRAINEES GETBETTER JOBS

[ EFFECTIVE l Here are a few examples of Job-Finding results:

JOB FINDING
SERVICE HELPS CIRE
TRAINEES GET
BETTER JOBS

AIRLINES

‘I replied to the Tob Opportunities vou sent mae
and T am now a radio operator with American Air-
lines, You have my hearts wcomrmndatlon for your
training and your Job-Finding Service

James A, Wright, Beltsnlle Md,

INDUSTRIAL ELECTRONICS

"Uprnn.m}' discharge from the Navy I used vour
Job-Finding Service and as a result I was employed

by North American Aviation in electronic assembly
(final checkout).” Glen A. Furlong, Fresno, Calif.

MOBILE SERVICING

“I am now employed by the Permian Basin
Communications, Inc. and now manage the serv-
ice shop in Odessa, Texas for Motorola 2-way
communication equipment. I got the job through
your Job Finding Services. My sincere thanks.”’

Robert W. Cook, Odessa, Texas

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED
IN A FEW HOURS WITH OUR COACHING

HERE’S PROOF
FICC LICENSES

ARE OFTEN SECURED Name and Address License Time
| A/1C Ronald H. Person, §t. Louis 20, Mo. 1st 25 weeks
IN A FEW HOURS Milton L. Geisler, ET3 FPO, San Francisco, Calif. st 26 weeks
: Marvin F. Kimball, Lafayette, Ind. 2nd 21 weeks
WlTH OUR L. M. Bonino, Harlington AFB, Tex. 2nd 16 weeks
CPACHING John E. Hutchison, Bluefield, W. Va. 1st 27 weeks

EMPLOYERS MAKE JOB OFFERS LIKE THESE
TO OUR GRADUATES EVERY MONTH
BROADCAST STATION IN ILLINOIS: “We are in need
of an engineer with a first class phone license, pref-
erably a student of CIRE; 40 hour week plus 8 hours

overtime,”’

WEST COAST MANUFACTURER: “We are currently in
need of men with electronics training or experience in
radar maintenance, and we would appreciate if you
will refer interested persons to us.”

CLEVELAND INSTITUTE OF RADIO ELECTRONIC

Carl .E. Smith, Consulting Engineer, President

MAIL COUPON NOW

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-87, 4900 Euclid Bldg., Cleveland 3, Ohio
{Address to Desk No. to avoid delay)

I want to know how I can zet my FCC ticket in a minimum of time,
Send me your FREE hooklet, ""How To Pass FCC License Examinations””
(dges not cover exams for Amateur Ticense), as well as a sumple IFCC-

OURS IS THE ONLY HOME STUDY
COURSE WHICH SUPPLIES FCC-
TYPE EXAMINATIONS WITH ALL
LESSONS AND FINAL TESTS.

EMPLOYERS

MAKE JOB OFFERS
LIKE THESE TO OUR
GRADUATES EVERY

Your FCC Ticket
is recognized by
employers as proof
of your
technical ability

Desk RN-87, 4900 Euclid Bldg.

An Approved Cleveland 3, Ohio

Member

ACT NOW!

type lesson md the amazing new boollet, Mone\ Making ¥CC License

Information.” Be sure to tcll me about your Television KEngincering
G E T A '. '. Cou:se. PLEASE PRINT CLEARLY
NAME

FRIEE

February, 1956

CITY

Special tuition_rates to members of the U. S. Armed Forces
Electronic Training Available To Canadian Residents
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Do you OVERPAY
for QUALITY
instruments?

EICO’s mass purchasing
and world-wide distribution,
together with advanced elec-
tronic design, produce values
never before possible . . . to
give you Laboratory Precision
at Lowest Cost!

GET the MOST for YOUR
MONEY! Don’t buy ANY
test instrument till you put
the EICO INSTRUMENT
(kit or wired) equivalent be-
fore you—-and .

Compare advanced elec-
tronic design: see the latest in
cireuitry and features.

Compare finest components:
see the famous brands you
know and trust, such as GE,
Centralab, Mallory, ete.

Notice ease of comstruction
and operation: Exclusive “Be-
ginner-Tested” Manuals make
assembly and operation step-
by-step, quick, erystal-clear.
“You build them in one eve-
ning—they last a lifetime!”

Check 5-Way Guarantee:
Only EICO gives you this ex-
clusive complete protection!
EICO guarantees components,
instructions and satisfactory
operation — AND guarantees
service and calibration for the
LIFETIME of the instrument,
at less than cost of handling.

Compare feature for fea-
ture, dollar for dollar.

There’s an EICO distribu-
tor right nearby in your own
neighborhood — over 1200
coast-to-coast. EICO planned
it that way so that you can
easily examine EICO BE-
FORE YOU PUT DOWN ONE
CENT OF YOUR MONEY!

COMPARE any of EICO’s
46 models SIDE BY SIDE with
ANY compupetitor. Then YOU
judge who’s giving you the
MOST for your money.

Over 500,000 EICO instru-
ments in use ... You’ll agree
EICO gives you LABORA.-

TORY PRECISION AT LOW-

EST COST.

36

FREE 1956
EICO CATALOG!

Tells you how to SAVE 50% on
your test equipment costs!

-

£

RS Sem i

NEW .
WIDE BAND DC-5MC.

5 OSCILLOSCGPE
460

KIT $79.95
Wired $129.50

Designed for color
TV servicing &
laboratory use. DC

Xj%vert ampllfler flat
DC-4.5 m

| 57 PUSH-PULL
OSCILLOSCOPE
3425
KIT $44.95
wired $79.95

yid PUSH PULL
OSGl;létl.OSCDPE

KIT $79.95
Wired $129.50

# 214 (7V2” METER)

VACUUM TUBE
VOLTMETER #221

KIT $25.95
Wired $39.95
*

DELUXE VIVM

KIT $34.95
Wired $54.95

#232 Peak-to-Peak
VIVM with
AC/DC UNl PROBE
(pat. pend.)
KIT $29.95
Wired $49.95
.

Deluxe #249 with
712" Meter

KIT $39.95
Wired $59.95

TUBE TESTER
; 3625

KIT $34.95
Wired $49.95
¢ tests 600
mil series
string type
tubes
illuminated
&4 roll-chart

...$4.50

1£944 FLYBACK
TRANSFORMER &
YOKE TESTER:
KIT $23.95
Wired $34.95
o fast check all

flybacks & yokes
#in or cut of set,

"« spots even 1
shorted turn!

Range 500 kc—
228 mc on fund.
Cont. sweep
width control,
0—-30 mc.

KIT $34.95
Wired $49.95

TV/FM SWEEP GENERATOR #360
SMC-4.5MC CRYSTAL ......... $3.95 ea.

1% accuracy on

all 7 ranges.

Range 75 kc—
150 me.
Volt reg.

KIT $39.95
Wired $59.95

DELUXE RF SIGNAL GENERATOR #315

6V & 12V BATTERY ELIMINATOR &
CHARGER 1050

Sep. volt-
= meter &
ammeter

KIT
$29.95

Sep. hi-gain RF
& lo-gain audio
inputs.
Special noise
{ocator. Calibra-
ted wattmeter,

KIT $24.95
Wired $39.95

DELUXE MULTI-SIGNAL TRACER #147

d"' % Reads 0.5 ohms

—500 megs, 10
“Ammfd—5000 mf
power factor.
KIT
$19.95
Wired

’3 @;: @ $29.95

R-c BRIDGE &#R-CL COMPARATOR

A o o

tion

0.3%. :
Williamson, 5 pos. equal.,

loudness controls.
| For FREE 1956 catalog, mail coupon NOW!

20-20, Oog/cps =+ 0.5db IM distor-
1 Oy
All at 20 watts. Ultra Linear

NEW! High

#zn

Harmonic distortion

tone &

20,000 Ohms/Volt
MULTIMETER #1565

Fidelity
KIT $24.95
. Amprifier Wired $29.95
. | KIT $49.95
Wired $79.95 | 1000 Ohms/Voit

MULTIMETER
# 536

KIT $12.90
Wired $14.90

f§ EICO, 84 Withers Street

Wﬁ,--ﬁ i e
VIVM PROBES KiT Wired
Peak-to-Peak ..........$4.95 - $6.95

RF ... $3.75
High Voltage Probe-1 .....
High Voltage Probe-2 ,

SCOPE PROBES
Demoedulator
Direct
Low Capacity

i Brookiyn 11, New York 1

® § Send FREE 1956 Catalog and name of neighborhood’ ]

| EICO jobber. §|

'l N M @ . T L e s f:

84 Withers St. ¢ Brooklyn 11, N. Y. g Home Address........courerecriarn el e A e v 1
Prices 5% higher on West coast ©55 E (oo atooadinos frak ol Zone............ State..iiiiinnnniinenn E|

and subject to change without notice. ]

,,' Occupation

t0:1955: a decade of-Know-How & Value Leadership in Kits & Instruments—over ¥2 million sold to. date!
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By PAUL PENFIELD, JR.

HEN first introduced, the tran-
WSistor was a low-power device.

Current was limited to a few milli-
amperes, voltage to a few volts, and
power dissipation to a few milliwatts.
One of the primary points of research
was to increase the power-handling
capabilities of transistors. Today’s
power transistors and tomorrow’s re-
search developments are the result of
this activity. Typical of present ger-
manium power transistors are the
2N68, 2N57, and P-11. The P-11, not
yet in production, will safely dissipate
60 watts at room temperature!

The crux of the problem of high-
power transistors is the effect of high
temperature on transistor operation.

As everyone knows, transistor action
is based on the presence of small
amounts of impurities in an otherwise
perfect crystal of germanium. The im-
purity atoms, either donor or acceptor,
introduce excess electrons or holes,
which flow in controlled amounts to
produce transistor action. Without
these excess electrons or holes, the
current that would flow depends on
the temperature. At high tempera-
tures, the germanium begins to look
like a conductor, and so in a transistor
the flow of current is no longer con-
trolled by the impurity atoms, and
transistor action stops.

If the temperature gets high enough,
the atoms in the germanium crystal
may be ‘“bouncing around” so much
that the impurity- atoms get kicked
from one side of the junction to the
other. This process, known as impurity
diffusion, does not occur at room tem-
perature. Once this diffusion has oc-
curred, the transistor is ruined.

In addition, some transistors are
made in such a way that indium metal
is used in the emitter and collector
terminals. The temperature of the
transistor must be kept below the
meélting point of indium.

Whichever of these temperature lim-
its is lowest determines the maximum
allowable temperature of the tran-
sistor. This is specified by the manu-
facturer and may lie anywhere from
160° F to 200° F. This temperature

February, 1956

Crystals for power-type transistors are “grown” in
" electric induction furnaces under the eye of a
! Minneapolis-Honeywell research physicist.

¥ The firm is mass-producing these units

for its own use and the industry.

The advantages and limitations of power transistors, class

A, AB, and B operation, available outputs, circuitry, etc.

are all discussed in this survey of these new components.

must not be exceeded when the tran-
sistor is in use, when being soldered,
or when in storage.

The power that is dissipated in a
transistor goes toward heating up the
transistor. Unless some method is de-
vised to get rid of the heat, the tran-
sistor will be ruined by the tempera-
ture effects as noted.

The collector junction dissipates the
most amount of power and therefore is
the most liable to damage. Commer-
cial power transistors are designed so
that heat can be removed from this
junction as quickly as possible, and put
into a “heat sink”’—some piece of metal
to which the transistor is bolted. Use
of a heat sink makes a transistor run
cooler and so for any given tempera-
ture rating more power can be safely
dissipated—usually more than twice as
much.

The amount of power that can be
safely dissipated by transistors also de-
creases if the ambient temperature is
high. This is because the heat flow out
of the transistor will be less if the heat
sink is at a higher temperature. This
‘“temperature derating” is fundamental
to high-temperature operation. At the
specified maximum allowable tempera-

www americanradiohistorv com

ture, the power dissipation is de-rated
to zero.

An entirely different approach to the
design of power transistors is to use
silicon which, like germanium, can ex-
hibit transistor action. Silicon is useful
to temperatures much higher than ger-
manium (up to about 250° F), so at
any given ambient temperature, more
power can be dissipated than with an
identical germanium unit. Silicon tran-
sistors offer the disadvantage that the
transistor properties change at high
temperatures, so these transistors are
not as widely used as might be ex-
pected.

It is possible to mix silicon and ger-
manium in any proportion as an alloy
and currently work is being done to
develop an alloy power transistor
which will combine the best features
of each material.

Meaning of Power Ratings

Power ratings assigned by manufac-
turers may be a bit misleading. In nor-
mal vacuum tube practice, the ratings
are given in terms of average power
dissipation. Nothing drastic happens if
a plate is temporarily overheated, as
long as it has a chance to cool down
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Some of the presently-avail-
able commercial power tran.
sistors. From top to bottom:
Transitron 2N83A, Amperex
2N115, Texas Instruments
953, Transistor Products X-
107, Sylvania 2N95, and Min.
neapolis-Honeywell 2N57.

*» With external heat sink

Specifications for @ number of power tran-
sistors are given in this table. Only
transistors with a collector dissipation of
one watt or more are listed—this arbitrary
limit was placed to eliminate from con-
sideration several '‘medium-power” or
“output’’ transistors, leaving only true
high-power models. The maximum ratings
given should not be construed as simul-
taneous ratings. For example, simultane-
ously applying maximum collector current
and maximum collector voltage would ex-
ceed the maximum power dissipation rat-
ing. In addition, the maximum power
dissipation rating is given for room tem-
perature—it must be lowered when work-

MAXIMUM RATINGS
Maximum|Maximum|Maximum | Maxirrum
Collector | Collector | Collector | Junectisn
Voltage | Current [Dissipation| Temm.

Model Manufacturer Type (volts) {amp.) (watts) [(degrees C)
2N57 Minneapolis-Honeywell | p-n-p 60 -1.0 20 93
2N68 Sylvania p-n-p 25 1.5 4* 70
2N83A | Transitron p-n-p 60 1.5 10 85
2N84A | Transitron p-n-p 45 1.5 10 85
2N95 Sylvania n-p-n 25 1.5 4*° 70
2N101 | Sylvania p-n-p 25 1.5 4** 70
2N102 | Sylvania n-p-n 25 1.5 4** 70
2N115 | Amperex p-n-p 24 2.0 2

951 Texas Instruments n-p-n Silicon 50 0.06 1 150
952 Texas Instruments n-p-n Silicon 80 0.05 1 150
953 Texas Instruments n-p-n Silicon 120 0.04 1 150
970 Texas Instruments n-p-n Silicon 120 14 *3.5 150
H-1 Minneapolis-Honeywell | p-n-p 60 0.8 20 93
H-2 Minneapolis-Honeywell | p-n-p 60 1.4 20 93
H-3 Minneapolis-Honeywell | p-n-p 60 0.35 5 93
H-4 Minneapolis-Honeywell | p-n-p 60 0.5 5 93
P-11 Minneapolis-Honeywell | p-n-p 60 5.0 60 120
X-107 | Transistor Products p-n-p 60 1.0 2 85
X-120 | Transistor Products p-n-p 60 4.0 15 85
X-122 | Transistor Products p-n-p 60 4.0 1.5 85
X-125 | Transistor Products p-n-p 60 1.0 3.0 85

ing at higher temperatures. For further
information on any particular transistor
type, consult the manufacturer’s literature.
Any operation which {alls within these
maximum ratings is permissible—the cir-
cuit designer should not feel limited to the
typical operating conditions as tabulated,
but should feel free to design his circuit
within the maximum ratings. The class A
and class B typical operating conditions
listed are as given on the manufacturers’
specification sheets, with only minor arith-
metical operations to bring them all into
the same form. Thus, whereas manufac-
turer A" might list the average collector
current, or the collector-to-collector load

on the next quarter-cycle. However, a
transistor will burn out instantly un-
der comparatively short overloads.
Therefore, the peak power dissipation
—that dissipation which is the great-
est, wherever it may occur on the nor-
mal voltage swing-—must be below the
manufacturer’s recommendations or
else the user is risking a burnout.

As noted before, the maximum tem-
perature must not be exceeded at any
time during the life of the transistor.
One of the effects of high junction tem-
perature is to increase the cut-off cur-
rent, which is the collector current
when the emitter is left open-circuited.
Unfortunately, the total collector cur-
rent is increased by far more than the
cut-off current, due to regular tran-
sistor action, unless precautions are
taken to stabilize the transistor.

This increase in collector current
further heats up the collector junction
and, if the effect is severe enough, the
heat generated by the cut-off current
will produce a high enough tempera-
ture rise so that more cut-off current
is produced, and the transistor may
enter a condition known as “runaway,”
in which case the transistor current
and temperature will continue to rise
until the unit burns out.

Stabilizing a transistor is done by
means of the circuitry involved. While
stabilized operation is recommended
for all transistor amplifiers, it is prac-
tically a necessity for power transis-
tors. In general, one way to achieve
stability of operation is for the base-
emitter junction to ‘“‘see” externally a
low resistance, say under 500 ohms d.c.

www americanradiohistorv com

Stability is especially important when
operating close to the maximum tem-
perature or power and not as impor-
tant in amplifiers operated well under
the maximum ratings.

Rough data on most of the presently-
available power transistors is given in
Table 1.

Power Transistor Circuitry

Now that we know what “makes” a
power transistor, we can begin design-
ing circuits for them. Since audio am-
plifiers are the most common, and since
the high-frequency response of avail-
able power transistors is low, we’ll dis-
cuss audio output circuits.

Two immediate questions come to
mind: What class of operation (class
A, class AB, or class B), and what con-
figuration (grounded-emitter, ground-
ed collector, or grounded-base) should
be used. Because of the high power
gain, we’ll talk only about grounded-
emitter operation, although the other
configurations have some advantages.

Class A operation for transistors has
been unjustly criticized by engineers
because of the relatively low efficiency
and the high no-signal current. Never-
theless, class A transistor amplifiers
are a vast improvement over vacuum-
tube circuits and are quite useful when
small power output is required.

Class A Operation

Class A operation is characterized by
a maximum efficiency of 50%, high
zero-signal (or quiescent) current, low
distortion, moderate power gain, and
single-ended input and output.

RADIO & TELEVISION NEWS
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TYPICAL OPERATION—CLASS A GROUNDED-EMITTER ||TYPICAL OPERATION—CLASS B GROUNDED-EMITTER
Peak
Collector Load
Collector Peak Collector | Current |Resistance| Power
Supply Collector Load Power | Power Supply (each) per Output |Power
Voltage Current |Resistance/Qutput| Gain Voltage [transistor)|collector) [(2units)| Gain
(volts) (amp.) {ohms) {watts) (db) | {volts) (amp.) (ohms) | (watts) . (db) Remarks
28 1.0 56 6.25 16 | 28 1.0 28 12.5 13 The Maximum Collector Current is a sug-
gested value only and may be exceeded
providing no other ratings are exceeded
in the process.
12 0.3 100 0.6 23 12 0.87 12 5. 15 Complement of type 2N95.
28 0.6 100 4.0 18 28 1.0 28 12 15
22 0.8 50 4.0 18 22 1.0 22 10 15
12 0.3 100 0.6 23 12 0.87 12 5.0 15 Complement of type 2N68.
12 0.3 100 0.6 23 12 0.87 12 5.0 15 Complement of type 2N102.
12 0.3 100 0.6 23 12 0.87 12 5.0 15 Complement of type 2N101.
28 0.05 375 0.45 20
45 0.035 1000 0.65 21
67.5 0.027 2000 1.0 23
67.5 .095 1250 *1.0 *32 67.5 1 500 *2.8 *22 *Ratings at 100°C.
28 0.8 70 5.0 15 28 0.8 35 10 12
28 1.2 47 7.5 20 28 1.4 20 17.5 16
28 0.3 187 1.9 16 28 0.35 80 4.4 12
28 0.3 187 1.9 21 28 0.5 56 6.25 14
28 4.0 14 24.0 20 28 5.0 5.6 60 15
28 0.16 375 1.0 23
30 1.0 70 5.3 18
30 0.5 150 2.8 22
28 0.16 375 1.0 23 Formerly type X-78 and or X-108.

resistance, and manufacturer “B” may list
the same variables as peak collector cur-
rent, and load impedance per collector,
here all operating data was put in the
same form, to permit easy comparison.
Certain of the parameters had to be cal-
culated on the basis of the manufacturers’
graphs, so there may be some disagree-
ment between the fiqures listed and those
which may be published in the future.
The fact that certain operating data is
missing should not be construed as im-
plying that these transistors are not suited
for this type of work—it merely means
that at the time of writing this data was
not available. Since the field of power

transistors is so young, there will likely
be considerable change in the amount of
data available, so the blanks may be filled
in later. Most of the typical operating
conditions given are for average transis-
tors, operating very close to the maximum
ratings. This is common practice in giving
data on vacuum tubes, as well as tran-
sistors, since it is near the maximum rat-
ings that the most power output can be
had, and it is here that the capabilities
of the particular model show up. There-
fore, the reader should not expect neces-
sarily to attain these operating conditions
without considerable trouble, and may
have to settle for something less. The
parameters selected to represent the class

A operating conditions are collector supply
voltage, peak (not average) collector cur-
rent, load resistance, power output (for a
sine wave), and power gain. The average
collector current will be slightly over one-
half the listed peck value. The parameters
selected to represent the class B operating
conditions are collector supply voltage,
peak collector current per transistor, load
resistance per transistor, and power output
and power gain for both transistors to-
gether. The collector-to-collector load re-
sistance is four times the load resistance
per transistor. The average full-signal col-
lector current for both transistors is ap-
proximately 0.64 times the peak collector
current, for a sine-wave signal.

Table 1. Operating characteristics of most of the currently-available power-type transistors

Efficiency: All class A amplifiers,
vacuum tube or transistor, have a
maximum possible efficiency of 50%,
that is to say, power output will al-
ways be less (for a sine wave signal)
than the power dissipated within the
transistor. Power for tube filaments is
additional.

In vacuum-tube practice, where av-
erage power dissipation is the signifi-
cant rating, the maximum average
power dissipation occurs when there is
no signal. This fact is commonly used
to help in seeing if power stages op-
erate safely: if they do so with no
signal, then they will, also, with a sig-
nal present.

In transistor practice, however, the
peak power is the significant rating,
and with reactive loads (like a loud-
speaker) the peak power will be great-
er with a signal present than without,
although average power will be less.

Transistor operation close to the
theoretical maximum of 50% is possi-
ble, although not with vacuum tubes.
With only a little distortion, efficiencies
of more than 50¢% have been noted.

Distortion: Present power transistors
are not at all distortion-free, but class
A operation usually is better than class
B. Practical amplifiers may have less
than 2% total harmonic distortion,
most of which is second-order.

Power Gain: The power gain possible
from power transistors is lower in class
A than in class B, but because the in-
put is single-ended, driving problems
are simpler.
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Single-Ended Input and Output:
This is very important. Typical output
impedances from power transistors are
very small and suitable output trans-
formers, such as are required with
class B operation, are not yet avail-
able. Often, in class A work, the out-
put resistance is around 10 ohms, and
since the output is single-ended a good
loudspeaker can be connected directly
into the circuit without a transformer.

This brief analysis should make it
clear that class A operation should not
be overlooked. A simple output stage
is shown in Fig. 1. Properly driven
with 1 volt at 4 ma. r.m.s., the stage
will put out a quarter of a watt into
the loudspeaker load. Efficiency is
about 45%. The quiescent current is
about 100 ma. Although the transistor
used is capable of higher power out-
puts, this circuit is conservatively de-
signed.

Class B and AB Operation

Class AB operation is merely a com-
promise between class B and class A,
so it will be discussed with class B at
this time. Note that what is normally
referred to as class B operation is, in
reality, class AB, very close to class B.

Conventional class B operation is
characterized by good efficiency, high_
distortion, high power gain, and need
for input and output transformers.

Efficiency: 78% is the efficiency limit
of a class B amplifier, whether vacuum
tube or transistor, for a sine wave sig-
nal. This mark is seldom approached
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. Data supplied by manufacturers. See notes.

in either type of operation, due to
heavy distortion. Class AB efficiency
ranges from a maximum of 50% to a
maximum of 78%, depending on how
close it is to either class A or class B.

Zero-signal, or quiescent current, for
true class B operation is zero, but for
practical amplifiers, operating just in-
side class AB, is not zero. However, it
is not as high as that necessary for
class A operation.

Distortion: In vacuum-tube practice,
class B and AB operation is noted for
lack of distortion, in particular the
complete cancellation of even-order
harmonics. However, because of the
uneven phase-shift in transistor ampli-
fiers, and the inevitable unbalance be-
tween the sides, even-order distortion
is apt to be quite bad. Use of matched
pairs of transistors is a virtual neces-
sity.

In addition, transistor class B am-
plifiers suffer from “crossover distor-
tion.” This is due to the nonlinear
operation of the base-emitter junction
near the cut-off region which distorts
the sine-wave input of Fig. 2A as
shown in Fig. 2B. This distortion can

Fig. 1. Simple transistor class A amplifier.
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Fig. 2. (A) Sine wave. (B) Sine wave dis-
torted by crossover distortion. See text.

Fig., 3. Using two line-to-voice-coil trans-
formers back-to-back to give a f{lexible
impedance match. Refer to the article,
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Fig. 4. (A) Complementary class B am-

plifier using only one battery. (B) Com-
plementary grounded-emitter class AB cir-
cuit using the same battery to power the
preceding stages of the audio amplifier.

be almost eliminated by operating
class AB with a quiescent current
greater than zero. This, of course, re-
duces the efficiency but is absolutely
necessary in audio amplifiers, since
crossover distortion cannot be tol-
erated.

At this stage of the game, class B
operation will have more distortion
than class A, although future improve-
ments may be made which will reduce
the distortion.

High Power Gain: Power gain at any
given output power is greater for class
B by some 3 db and the power gain for
class AB is intermediate between the
two. However, driving a class B or AB
amplifier can be quite a problem, be
cause the input is double-ended.

Double-Ended Input and Output.: This
feature is, of course, characteristic of
vacuum tube amplifiers, too. Either
transformer coupling, or else phase in-
version by standard techniques may be
used, although transformer coupling is
usually preferred.

In vacuum-tube practice, the making
of output transformers is a fine art.
However, at this writing there are no
transformers on the market designed
for high-power transistor output stages.
It is, of course, possible to use two
transformers, connected back-to-back,
as shown in Fig. 3. The Stancor Model
A-3837 is suitable for this application
and can handle the power required.
The number of taps available makes
possible the ‘selection of a large num-
ber of impedances to present to the
output stage.

Another alternative to the problem
of combining the two half-outputs is to
use a speaker with a center-tapped
voice coil. Since the output impedance
of typical transistor output stages is
low, a center-tapped speaker could be
used directly without the necessity of
employing an output transformer. As
far as the author knows, no such
speakers are currently available, but
undoubtedly will be soon.

Another type of operation exists
with transistors, but not with vacuum
tubes. This is complementary class B
or AB operation and, because of its
inherent advantages, will ultimately be
used almost exclusively in output cir-
cuits.

A basic complementary amplifier is

shown in Fig. 5A. Because one side
uses a p-n-p transistor and the other
side an n-p-n unit of equivalent char-
acteristics, one side ‘“‘pushes’ while the
other side “pulls,” with a single-ended
input and output. Phase-splitting is
done automatically by the two base-
emitter junctions. Because collector
current is opposed in the two units, the
output is single-ended. As far as the
a.c. signal is concerned, the two col-
lectors are tied together, as are the
two bases, and the two emitters. The
stage can then be imagined as a com-
posite device whose “collector” cur-
rent can flow either way, depending on
the polarity of the “base” current.
With no signal input, the collector cur-
rent will be zero.

This circuit combines the efficiency
and low standby power consumption of
the class B and AB circuits and the
single-ended advantages of class A op-
eration. A loudspeaker can be con-
nected directly as the load in typical

circuits, using modern power tran-
sistors.
Unfortunately, complementary cir-

cuits suffer from the same distortion
as conventional class B circuits—and
some zero-signal bias must be provided
to reduce crossover distortion. Two
circuits for providing this bias are
shown: Fig. 5B is for use with matched
pairs, and Fig. 5C has the input signal
going to the wiper of the potentiometer
to act as a “balance” control.

Several disadvantages should be
mentioned in this connection. Although
it is possible to use just one battery
(as in Fig. 4A) the distortion is worse,
and two-battery operation (as in Fig.
5A) is to be preferred. Although cir-
cuits exist for allowing the same bat-
tery to power the driver and preceding
stages as power the final stage (see
Fig. 4B), it is usually preferable to use
separate batteries. :

Selecting the amount of zero-signal
bias to be used depends on the use to
which the amplifier is to be put. The
higher the bias, the less the crossover
distortion, up to the point where this
distortion becomes negligible. However,
operation at this point means a large
standby current, and the resultant in-
efficiency. Line-powered amplifiers will
probably operate with a rather high

(Continued on page 110)

Fig. 5. (A) Basic grounded-emitter complementary class B amplifier. (B) Complementary class AB amplifier. (C) Circuit

for biasing and balancing non-matched output transistors.

This circuit is class AB. See text for a full discussion.
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Fig. 1. The six Erie “PAC” units on the
top circuit board replace 59 of the con-
ventional-type components on the bottom
board. Both boards contain the same
electrical circuits. The top board is much
simpler in appearance, lends itself {0 au-
tomatic assembly methods. is cheaper.

producers are working towards mak-

ing their assembly lines automatic
at every stage. Component parts are
mounted individually on printed-wiring
boards through automatic equipment
that usually cuts and forms the wires
and inserts them through the proper
holes punched in the board.

A new method of combining up to 92
individual components into one pack-
age and effecting a considerable reduc-
tion in cost of assembly, labor, and
equipment has bheen developed by the
Erie Resistor Corp. of Erie, Pa. Called
“PAC” (for Pin Assembly Circuit), the
new system simplifies automation for
the electronics industry in that groups
of parts, such as resistors and capac-
itors, are assembled together into a
unitized package. Because these parts
are handled at a stage where they
have no wires attached and are uni-
form in size, the assembly is greatly
simplified and can be speeded up.

The objective of Erie Resistor has
been to design a system for mass-pro-
ducing reliable, easily adaptable cir-
cuit subassemblies at an over-all cost
approximating that of the individual
components.

After the wiring pattern for a given
circuit is determined, the required
printed-wiring grid is formed on a
laminated plastic base. Component
terminal clips, much like miniaturized
fuse clips, are next riveted to appro-
priate tie points and individual tubular
components, %" in diameter and %"
long, are automatically assembled into
position. The over-all assembly is en-
closed in a plastic compound for elec-
trical insulation and moisture-seal, and
to provide a package of uniform size
which can be handled easily by ma-
chinery. See Fig. 2.

The resistors and capaciters used as
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'I'ODAY, leading radio and televisior

The use of modules and packaged subassemblies in TV

sets and elsewhere is hastened by this new advance.

building blocks in this system can be
made to close electrical tolerances and
pre-sorted before assembly. Different
combinations of circuits may be quick-
ly produced without costly setup
charges. By using uncoated units, de-
velopment engineers can readily make
their own experimental modules.

The resistors currently in use in the
“PAC” system are the cold-molded
composition type. Other types of re-
sistors such as pyrolytic or glass can
be adapted to this form as required.
The composition type are conservative-
ly rated at % watt and 500 volts. Typi-
cal tolerances are =5 per-cent, and
nominal resistance values from 5 ohms
to 50 megohms are available. Multiple
pins in the assembly are connected in
series or parallel for higher wattage
ratings.

The capacitors used are of the ce-

N __

Fig. 2. Two methods of
coating “PAC” units are
shown here. The top and
left units are dip coat-
ed, while the unit to the
right has a molded case.

*
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ramic dielectric tubular type and are
available in values from 1 pufd. to 5100
wppfd. All capacitors carry a minimum
rating of 500 volts d.c.

Although capacitors and resistors
are the only circuit elements which
have been included in pin assemblies
designed to date, any other components
which can be made in the basic %" by
%" cylindrical form could be included
in the system.

Fig. 1 gives some idea of the sim-
plification in physical circuit config-
urations that is possible through the
use of “PAC” units. Accompanying this
simplification is a great saving in as-
sembly time and cost.

Although this method of automatic
component assembly has been designed
with the TV industry in mind, it should
find wide application in other electron-
ic equipment manufacturing.
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SYLVANIA MODEL 620
TUBE
TYPE A B C D E F GK
2AF4 50A 3 467 14 4 2U 15
50A 3 124 14 4 6U 7 5
3BY6 634 3 4 61 4 067X 5 2
634 3 4 31 4 1IRX 6 2
3CF6 634 3 4R 65 4 16Y 5 2
3Cs6 gg: g ‘}4 ‘ig ‘}4 (1)%7,11‘1'1‘3 g FY:OU have any of the tube testers listed on  Other tube testers will be covered next month.
5AQ5 75A 3 14 34 4 0B7Y 5 2 this page, use the information given here to Sylvania, Electronic Instrument Co.. Inc.
754 3 47 34 4 16Y 5 2 | bring it up to date. The tube types listed are  (Eico). and Electronic Measurements Corp.
5ATS 754 4 B3R 46 5 079X 6 3 new ones which will make or have already (EMC) make new roll charts available regu-
7.5A 4 5R 60 5 1W 2 3 | made their appearance in radio or TV sets. larly. These may be obtained from them for a
5B8 ;?z i _.?R i%? g g%X g i The settings given here will allow you to test nominal fee and are very simple to install in
-0 M these new tubes on any of the models listed. lace of the old one in the tester.
5US 75A 4 58R 76 5 23Y 6 7 4 1s L n ster
754 4 57R 19 5 9X 1 8
6AX7 63 4 39R — 5 %h(irts as =
nly -
634 9 % 23 5 % é EICO MODEL §25
6.3A 9 23 5 -
. 3A3 55 33 1 10 2 SAW4 23 5.0 1 6 2
6BZ6 6.3 3 4R 45 4 16X 5 2 E;Magshow short on 1, 3, 5, 7, 8) 20 g.O 1 4 2
6CG7 126A 4 35 23 5 7X 6 8 ood = 200 ) CAWS 24 6.3 5 780 1.6
2 B 12.6A 7 . . 26 5.0 2 6 5.8 6 .
BRI BZ6 25 6.3 2 1,56 2,3,7
12B4A 126 4 357 13 5 Shorts
Only 1 E
754 3 7 13 5 2Y 9
754 3 2 13 5 7Y 9 ELECTRONIC MEASUREMENTS CORP. MODEL 206
12BH7A 126 4 59 15 5 Shorts
Only 3-8 TUBE ~ SENSI- AVER. NOTA-
754 9 8 15 5 2X 1 TYPE F S G P BIAS TIVITY Gm TIONS
754 9 3 15 5 7X 6
19BK5  19.0B 4 57 19 5 38Y 1 6 QPELE g e - L2 L rect. glows,
e B I S R O 5)3BA6 33 3 1 56 13 12 4200 a2 467
6350 126 4 259 38 5 8W 67 s)3BZ6 3.3 3 1 6 19 20 2500
126 4 579 38 5 3W 1 2 s)5AVS 5 4 2 3 20 15 3000
5)5AVS. g 3 . 6 8-9 11 11 5000
5V6GT : 5 3 20 17 3000
SYLVANIA MODEL 219/220 $)5X8 5 1 2 3 11 14 3500
s)giisss 33 4 7 8-9 11 14 3500 diod
. s) g 4 - 6 - 50 iode
TVeE A B C DE F GK 96AS8 63 4 2 10 10 13 4000
s)fé_gtég 6.3 4 27 3 10 14 3500
s) 6.3 4 8-9 10 10 5000
R R IEBIE 73 Saveoa €5 28 1 & s 2 10
- s)6B . 4 1 5 1 .
3BY6 33 3 4 61 4 067Y 5 2 s)6BAS 6.3 4 7 8 11 10 5500
33 3 4 20 4 18Y 6 2 s)6BC7 6.3 4 - 8 — 50 diode
3CS6 33 3 4 49 4 067SU 5 2 s)6BC7 6.3 4 - 6 — 50 diode
33 3 4 16 4 1SU 6 2 s)6BC7 63 4 3 2 — 50 diode
5AQ5 50 3 14 33 4 O067Z 5 2 z;gggg es 4 - : 1 12 3300
50 3 47 33 4 16Z 5 2 )6BZ6 63 3 1 6 19 20 2500
5ATS 50 4 58 38 5 079Y 6 3 s)6CGT 63 4 2 1 15 20 2500
50 4 53 57 5 1X 23 s)6CG7 6.3 4 7 6 15 20 2500
5BS 50 4 58 38 5 68Y 9 7 $)6CN7 3.3 9 7 8 5 22 2000 glows at 4, 5
50 4 57 23 5 2V 31 $)6CN7 33 9 - 1 = 50 diode
6AX7 es 4w SZU L3 RIS 08 1 e 1 % 5000 diode
3 4 3598 22 5 TU 6 8 : -
7E5 6.3 2 1- 3-7 11 20 2500 glows at 1, 3
6CG7 63 435 24 577 68 ° 3, 6,
63 4 58 24 5 2Y 13 12AV5-GA 12.6 2-8 1 5 55 29 1500
6SN7GTB 63 7 68 39 8 1V 2 3 s)12BR7 6.3 9 2 1 8 17 3000 glows at 4, 5
6.3 7 38 39 8 4V 5 6 s)12BR7 6.3 9 - 6 —_— 30 ggoge
12B4A 126 4 367 12 5 272 91 D230As 5% 3 25 67 3 6000 glows at2, 4
N DA G PRt RIS O 250D6 25 2 5 810 85 9 6000 '
12BK5 126 4 57 19 5 38Z 1 6 25AX4 25 7 - 5 = 15 rect.
126 4 35 19 5 78Z 1 6 1201 63 2 1-5 3-7 11 20 2500 gloévsat 1,3,
SYLVANIA MODEL 139/140
IUBE A B CDE F GTEST : '
TYPE ELECTRONIC MEASUREMENTS CORP. MODELS 204-205-207-209
24F4 25 0 4 0 2 2 21 X TUBE HI-
25 0 32 03 621 X TYPE LO FIL. F P SHUNT  NOTATIONS
3BY6 33 0 —, 0 4 46 69 W
33 0 — O 5 38 37 U oD3 HI 1 - 5 0 .cfolde‘.glowsda.ttS,.iZI )
—_ . if tube is good it will glow.
8086 R R N E S 1AF4 HI 1 7 236 4 bat. type, gloveat 1,5
: 2AF4 LO 3 3 -2-6- glows at 1, 2, 4, 6,
5AQ3 50 0 4 0 4 36 40 Y 2E24 LO 1 146 3-5-1 2 glows at 2, 7
5ATS 50 0 — 0 3579 35 W 2E30 LO 4 7 1-5-6 45 glows at 3, 4
: 50 0 — 0 2 2 41 U 5ANS E% g i tl‘f?s %g
5B8 ., 50 0 20 4 49 93 W 5AN7 ol
50 O 7 0 5 3 39 U 6BA8 HI 4 4 2-3 16
. ; 6BAS8 HI 4 4 7-8 14
6AX7 63 0 5 01 3 16 V 6CN7 1.0 4 9 7-8 52 glows.at 4, 5
63 0 5 03 7 16 V 6CN7 LO 4 9 1 50 diode
6CG7 63 0 9 0 1 3 32 W 6CN7 LO 4 9 2 50 diode
63 0 6 0 3 7 32 W 6DE6 g% i g %-g-s ﬁ . as
s 12BR7 s glows at 4,
GSNTGTB 23 0 S 1 d 3B W 12BR7  HI £ 9 6 17
’ 12BR7 HI 4 9 7 17
12B4A 126 0 67 0 4 3 20 Y 5654 HI 4 3 1-5-6 15 glows at 2, 4, 7
26 0 36 0 4 7 20 Y 3670 HI i ] 3.4 15
12BK5 126 0 7 0 1 69 28 Y 5670 HI 4 1 6-7 15
126 0 6 0 1 79 28 Y 6265 HI 4 3 / 1-5-6 15
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Turntables =

the disc at constant speed so the

pickup will give reproduction free
from any speed fluctuation. While we're
about it, it is a nice idea to add some
mechanism to the drive to make the
disc changing automatic, so we don't
have to keep getting out of our arm-
chair to put another disc on. At first
sight, the selecting of a turntable or
record changer appears to be just as
simple as that.

However, it is that little requirement
of “constant speed” we mentioned that
causes all the trouble. It sounds sim-
ple enough, but it is not so easy to
achieve in practice. In fact, turntable
and record changer manufacturers
have spent fortunes on developing sys-
tems as good as they are today for
this purpose.

In this effort for better performance,
three principal types of turntable
drive have been used, and, naturally,
each manufacturer claims the one he
is using gives the best results. To be
able to assess these claims, the pro-
spective buyer needs to know how
these methods attack the problem and
what weaknesses to look for, which we
shall describe in the following pres-
entation. In particular one needs to
know the variety of causes of the
speed fluctuations designated wow and
flutter, and how to identify them.

Then, of course, comes the impor-
tant question, “turntable or record
changer?”, but we have postponed the
answer to this until later in thé article
for reasons that will appear as we
proceed.

ALL a turntable has to do is to turn

Wow and Flutter

Electrical engincering theory tells us
that certain types of electric motors are
inherently constant speed. This state-
ment means they will give a constant
indication on a tachometer, which
merely means that if the speed for
which the motor is designed is 1200
rpm, every revolution will be per-
formed in 1/1200 of a minute, or 1/20
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of a second. This assures us that the
time taken for each rotation of the
motor will be consistent. But this is
not enough for our requirement, it
does not provide us with any guarantee
that the speed of rotation throughout
each individual revolution is really
constant.

The rotational torque developed by
the motor at any instant is dependent
upon the electromagnetic structure of
the motor. To make an efficient motor
it is necessary to design the armature,
or rotating part, with slots or holes in
the laminations, into which are insert-
ed windings or copper bars. The fixed
part consists of a succession of pole
pieces, designated according to their
number as either a two-pole or four-
pole motor. As these slots or holes in
the rotating armature pass under the
pole pieces, there will be a slight varia-
tion in the magnetic pull provided by
the motor, according to whether the
part of the armature going into the in-
fluence of a stationary pole is solid core
or a slot containing a winding or cop-
per bar.

This means that the driving force
cannot be constant as the motor ro-
tates. It will probably fluctuate fifteen
or twenty times during the rotation of
the armature. This effect can be mini-
mized by very careful design of the
motor, such as making the slots con-
taining the windings or copper shorting
bars on the skew, so they don’t run un-
der the area of the fixed pole simul-
tanéously but progressively. But, how-
ever carefully the motor is made, it is
impossible to make its torque abso-
lutely uniform throughout rotation and
there will be some degree of fluctua-
tion.

This relatively high speed fluctua-
tion, occurring several times per revo-
lution of the motor and usually an even
greater number of times per revolu-
tion of the turntable, is called “flut-
ter”’, from the effect on the reproduced
sound. Flutter has a speed fluctuation
as high and often higher than normal
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vibrato or tremolo fluctuations in
music.

Unfortunately, our ears are extreme-
ly sensitive to pitch fluctuation in re-
produced music. This is particularly
noticeable on tones that are supposed
to be of constant pitch, With organ
music, which has a built-in vibrato, and
much orchestral music, which also has
some degree of vibrato, the effect of
very slight speed fluctuation may not
be noticed. But on a piano, in which
the sustained tone following the initial
strike is originally of extremely con-
stant pitch, any fluctuation at all is
quite noticeable on the reproduction.
This is why it is difficult to reproduce
piano music effectively from records.

Not only should the drive motor use
an extremely good design from the
viewpoint of maintaining constant
speed, and providing freedom from
speed fluctuation during each revolu-
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tion, but the method of drive from the
motor to the turntable should be de-
signed with a view to further reducing
the residual fluctuation present in the
motor.

Eesides the fluctuations already men-
tioned, due to variation in driving force
throughout the revolution, there is also
the possibility that frictional drag will
vary throughout the revolution. This
gives rise to a slower fluctuation,
called “wow.” The rate of this fluc-
tuation is always much slower than
any vibrato or tremolo effect. This
will often occur if there is any out-of-
roundness on the drive shaft or in any
of the bearings. For this reason ex-
treme precision in machining is re-
quired for both shaft and bearings of
all parts connected with the drive
mechanism of a turntable or record
changer.

Some might wonder why ball-bear-
ings are not more widely used for this
purpose. It is true that ball-bearings
provide very low friction, especially un-
der stress or thrust. But it is extreme-
ly difficult to produce ball-bearings of
guaranteed constant friction through-
out their rotation. If they possess con-
stant friction when brand new, they
may lose it with even the slightest de-
gree of wear. For this reason, the com-
mon type journal bearing, manufac-
tured with extreme precision, is to be
preferred for this kind of drive.

Not only must all shafts and bear-
ings be perfectly round, so there is no
non-uniformity of friction due to this
cause, but the shafts must be machined
extremely true so there is no fluctua-
tion due to the shafts exerting any
twist action during rotation because it
is ever so slightly bent. These points
are mentioned here because they will
illustrate the need for rugged and pre-
cision construction in all components
in the drive mechanism of a turntable
or record changer.

In addition to this the drive must
provide filtering of a mechanical na-
ture between the motor torque and the
turntable so as to reduce the residual
fluctuations to an absolute minimum
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DEARING
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Fig. 1. Arrangement of worm and gear drive
used on earlier turniable drives. Improved
versions of this pailiern are used now.

Fig. 2. Cross-section through the idler pul-
ley drive on the inside of the turntable rim.
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at the turntable itself. Three principal
forms of drive are used.

The first one developed, which was
popular for many years, is the helical
gear drive. Attached to the motor
shaft is a small metal worm gear,
which engages a gear wheel whose
teeth are usually fiber, or in more re-
cent design, nylon or some better plas-
tic material, attached to the turntable
shaft. This arrangement is shown in
Fig. 1. Any small fluctuation in speed
during the rotation of the motor shaft
can be taken up either in the resilience
of the end-thrust bearings of the mo-
tor shaft or, to a greater extent, in the
resilience of the fiber or plastic mate-
rial of the gear on the turntable shaft.
In the earlier designs of this type a
mechanical governor was provided on
the motor shaft and the motor was not
designed for constant speed, but was of
the type that would run quite a bit
faster than the desired drive speed if
it were not for the governor attached
to it. The governor then provided a
frictional drag that held the speed
down to the desired value, controlled
by the point at which the rotating cen-
trifugal weights brought the friction
disc into contact with the friction pad.

This device is an alternative way of
absorbing torque fluctuations, but it is
also another feature that could possibly
bring in speed fluctuation, because
the frictional drag must be extremely
constant during a rotation, which calls
for accurate machining of the governor
parts as well as careful balancing. An
improved design of this type is still
used by some manufacturers. Some of
the more modern drives employ a sim-
ilar helical gear but with a constant
speed motor and some form of variable
gear ratio to accommodate three-speed
arrangements instead of the old gov-
ernor arrangement.

The other two types of drive both
couple to the rim of the turntable in-
stead of driving the shaft. It should be
noticed that the rotating turntable
driven from the shaft constitutes a
mechanical resonant system, rather
like the rotating pendulum used in
400-day clocks. This means that, un-
less some precautions are taken, this
form of drive is susceptible to a low-
frequency speed fluctuation, not more
than once per second, probably much
slower, at the resonant frequency of
the turntable with the resilience of
its drive.

In the earlier days, before the ad-
vent of pickups which require such
small stylus forces as modern pickups
do, the friction of the needle on the disc
was sufficient to provide considerable
damping for this kind of resonance.
This fact could be confirmed by noting
the pattern on a stroboscope disc
placed over the record to check speed.
With most of the earlier type turn-
tables, when the record was rotating
without the pickup on it, the pattern
would be moving forward slightly if
the speed was correctly set so the pat-
tern would be stationary with the pick-
up on the record.

But with modern low stylus force
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pickups the friction between the stylus
and the disc is so low that it does not
contribute appreciable damping to any
such resonance. So the design of the
drive must be arranged to eliminate
this effect. If you are considering a
turntable using this kind of drive, try
playing some music with constant
tones such as piano and listen carefully
for a low speed wow.

The rim drives stand a better inher-
ent chance for avoiding this trouble
because they drive directly on the mass
“end” of the turntable, which is at the
periphery rather than at the center.
One type uses an idler pulley to trans-
mit the torque from the motor shaft to
the turntable while the other uses a
belt. In the first case the idler pulley,
which is made of rubber or similar re-
silient material, provides the mechan-
ical filter to absorb slight speed fluc-
tuations during the rotation of a motor
shaft. In the case of the belt drive, the
motor is resiliently mounted so as to
maintain constant tension on the belt
and the resiliency of the motor mount-
ing, together with the slight resiliency
in the belt material, serves as a me-
chanical filter in the transmission of
drive from the motor shaft to the turn-
table rim. These forms of drive are
illustrated in Figs. 2 and 3.

Multiple Speed Arrangements

In the days of the turntable drive
that used a mechanical governor men-
tioned a little earlier, the problem was
somewhat simpler because only one
turntable speed was in popular use at
the time, 78 rpm. But nowadays, with
the advent of LP records and the new
45 rpm size, we have the problem of
providing three different turntable
speeds, and this hardly falls within the
practical working range of a single
governor. This is a further reason for
the general changeover to a constant-
speed type of motor for this purpose.

For transmitting drive from a con-
stant-speed motor so as to rotate the
turntable at one of the three required
turntable speeds, two methods are
adopted. In one, different shaft diame-
ters are used on the motor to provide
the different linear speeds at the
peripheral drive. In the case of the
idler pulley, the idler pulley engages
whichever shaft diameter is correct for
the speed the turntable is required to
rotate. In the case of the belt drive,
different pulley sizes engage the belt
to give the required speed correspond-
ing to each rpm.

The other method uses an arrange-
ment that basically provides continu-
ously variable speed by using a conical
driving member instead of the stepped
pulley. This is illustrated in Fig. 4. To
provide the speed desired, pulleys are
engaged at the diameters on the coni-
cal arrangement. that correspond to
the speed required. An advantage of
this method is that slight adjustment
can be made for each individual turn-
table speed to get the precise value
required.

Another variation of this uses a sin-
gle idler pulley and moves it to three
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specific positions along the driving
cone. The positions are located by in-
dents on the continuously variable
speed control.

There are, it is true, some applica-
tions where a continuously variable
speed control is desirable. A particular
example of this is where it is desired
to play pre-tuned instruments, such as
a piano or organ, in combination with
a recorded program. In this case the
pitch of the recorded program must be
adjusted so as to come in tune with
the piano or organ. The only way to
do this is to adjust the speed of the
turntable slightly until the pitch is
correct.

Probably most of our readers will
not be interested in this particular ap-
plication and for them a constant speed
that gives the correct speed (to within
a small fraction) by three position set-
tings will be quite adequate.

In all these kinds of drives, one item
at least may be regarded as expend-
able and requiring replacement after a
period of time. In the case of the drive
using the idler pulley between the mo-
tor shaft and the rim, the idler pulley
will wear down and require replace-
ment in the course of time. In the case
of the belt drive, the belt undergoing
a certain friction will wear down and
require replacement if the quality of
the drive is to be maintained.

It is feared that, in the case of the
conical drive, the fact that the idler
pulley engages it at only three particu-
lar points of its continuous range, will
cause it to tend to wear in slight
grooves at these points, and hence the
conical drive piece will also require re-
placement at intervals as well as the
idler pulley part of the mechanism. The
stepped drive using flat sections of
shaft instead of conical sections is less
likely to wecar appreciably and will
therefore last longer, whereas the
other parts of the mechanism are likely
to need replacement. So it is seen that
choice between a continuously variable
speed drive with some method for se-
lecting the desired running speeds, or
three fixed speeds, depends upon the
applications you have in mind.

If you only require to play back rec-
ords at fixed speeds and are not likely
to want fine adjustment to an exact
speed the fixed speed drive is probably
the best solution. Whereas, if you are
likely to need careful adjustment to
an exact speed, so as to get two dif-
ferent sources of program exactly in
pitch together, the variable speed will
be necessary.

Rumble

Another important thing about turn-
table drives is the possibility of pro-
ducing rumble. This is due to vibration
from the motor being picked up along
with program material from the disc.
It is different from the effects previous-
ly discussed in that motor noise, or a
very low-frequency rumble is heard as
a separate entity from the program
with which it is heard. Wow and flutter
are only audible as an effect on the
program material, and they usually
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show up only on particular types of
program. Rumble is heard best in the
absence of program, when the pickup
is riding a silent groove.

The only successful way to eliminate
or minimize it is to prevent motor vi-
bration from being transmitted either
to the turntable or the tone arm. The
motor should be of vibration-free con-
struction. But even a motor that is
nominally vibration-free will have a
slight residual vibration. For this rea-
son it should be mounted so that this
residue is filtered out, and not trans-
mitted to the motorboard, by means of
shock mounting.

So much for the question of what
kind of drive. Now for the big ques-
tion.

Turntable or Record Changer?

For many people this is the first de-
cision to make, but in this article we
started with a discussion of different
kinds of drive, because this is the im-
portant feature as far as performance
is concerned. Having appreciated the
problems involved in getting a good
drive, we are better able to assess the
relative merits of a turntable and rec-
ord changer. Viewed practically, a rec-
ord changer is for quite a different
purpose than a turntable.

A turntable comes in the profession-
al class and is designed to give the best
possible reproduction from the disc and
also to provide maximum flexibility.
With a turntable it is possible to pick
a passage from the middle of a disc
and lift the tone arm off when the de-
sired passage has been played. With
most record changers this is not easily
accomplished.

On the other hand, the record
changer is designed to present a con-
tinuous program without the necessity
of leaving one’s armchair to put the
next disc on. For this purpose, quality
of performance is, almost of necessity,
a consideration second to pleasure and
comfort. A record changer can inter-
fere with the performance of the
equipment in two ways: (a) as a turn-
table, and (b) as a tone arm.

Because the motor has to drive a
whole lot of other things at certain
periods in the performance in order to
get the next disc in position, there is
the possibility that this extraneous
drive may cause problems in creating
constant speed during the playing, al-
though this mechanism is not then in
use. There must be some kind of clutch
arrangement to couple the motor to
the changing mechanism when the time
comes to change from one disc to the
next. If this clutch is in any way
riding on the motor shaft while it is
idling, it adds a further ‘possibility of
irregular friction, which can cause un-
desired speed fluctuations during the
playing of the record.

For this reason, find out whether the
clutch mechanism to operate the
changer comes completely free of the
drive or whether it is riding in a posi-
tion which could possibly exert some
friction.

Any record changer has to “know”
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Fig. 4. Use of conical member to provide
basic continuously-variable speed drive.
In some models based on this principle,
three idler pulleys are used, only one be-
ing engaged in its present position at a
time. In other models there is only one
pulley, which can be moved to the alter-
native positions shown. In another vari-
ant, the drive is not direct to the underside
of turntable but to intermediate member.

when the record being played comes to
an end, so as to initiate the mechanism
to change for the next one. This is
achieved by detecting the rapid move-
ment occasioned by the pickup when it
reaches the run-in groove at the end
of the disc. This rapid movement uses
some trigger arrangement to initiate
the change mechanism. The gradual
move-in of the continuous program
groove is slow enough not to initiate
this mechanism, but one point to watch
is whether the mechanism attached to
the arm for detecting this movement
creates any appreciable drag or other
action on the arm, which interferes
with the performance of the tone arm
as an instrument for carrying the
pickup.

The device for detecting when the
end of the disc is reached inevitably
applies a slight drag to the tone arm,
which means that, to keep the stylus
in the groove and maintain correct
tracking, a larger stylus force is neces-
sary than can be achieved with a sim-
ple turntable mechanism. Also a more
rugged type of pickup should be used
than one for high quality reproduction
with a straight turntable, so as to
avoid the distortion that can occur
when a delicate pickup has a slight
side thrust applied to the arm.

Some record changer models provide
a manual position in which the opera-
tion of the record changer is put out
of action and the pickup can be lifted
by hand and put on the record in any
desired position. For such equipment
to have the advantages of a plain turn-
table make sure that the mechanical
switch, changing over to manual op-
eration, completely disengages all the
changer mechanism both from the mo-
tor drive and also from the pickup arm,
otherwise it is impossible for the rec-

(Continued on page 158)

45


www.americanradiohistory.com

A Compatible Tape Deck

Part 1. A new tape deck for the custom hi-fi builder. ol
It is a basic building block in the development of a :
record-playback assembly, including stereo reproduction.

“tape recorders” have graduated from the realm of mys-

tery into the category of “assemble-it-yourself” compo-
nents with which the audiophile feels completely at home.

Tape decks and their associated electronic components
are now available from many manufacturers. The audio-
phile can purchase one of these basic decks and add the
necessary preamplifiers and recording amplifiers ad lib or
hook the deck up to the preamps and amplifiers he already
has in operation.

One of the newest of these component tape decks is the
Viking FFT5,

IN A MATTER of years tape equipment and, specifically,

Two views of the Viking FF75, a basic tape
42ck which can be used in all home systems.

By JOHN L. MacALLISTER
: Viking of Hlﬂﬂfmﬁg o

St e AT

Considering the cost of this new tape deck, it is obvious
that it was not intended to compete with the more expen-
sive units available today. It does, however, provide many
of the features of better quality units. It has negligible
flutter and wow; provides a frequency response of 40 to
14,000 cps (%3 db) at a tape speed of 7.5 ips; and is easily
adaptable to many varied modes of operation.

It can be used for monaural playback, monaural record
and playback, stereophonic playback, and stereophonic rec-
ord and playback by simply adding the necessary heads
and the required erase and recording bias. In this respect

which retails at

the deck may be
considered to be

L

$59.95. It is basi-
cally a tape trans-
port for playback
(both full- and
half-track) only
and can be used
with most present-
day high - fidelity

EDpITOR'S NOTE: In view of the many requests we have had from owr readers for details
on a home-assembled taye recorder, we are presenting herewith details on a tape
transport (playback only) which has recently been put on the market. We will pre-
sent, in subsequent issues, complete details on various accessories such as a playback
and record preamp, a bias oscillator, and methods of using this basic mechanism for
stereophonic recording and 1)Iaylmcﬁ. We do not belicve it advisable that the basic
tape transport be home built. It is an intricate mechanical device whose critical toler-
ances can only be achicved in a commercial unit. As pointed out in the article, this
unit can be used as is for playing full- or half-track recorded tapes. The additional
units to convert to recording and stereophornic can all be home-built, Additional heads
will, of course, be required to convert this unit for such operation. It is not the inten-
tion of your editors (o restrict the home builder solely to this transport. Actually, any
tape deck can be used. If recording and playback heads other than the “Dynamu’ units

‘‘compatible.”
As was pointed

out previously,
this series of ar-
ticles will cover

in detail the de-
sign and con-
struction of the
various electronic

preamps and pow-
er amplifiers with-

are used, the equalization networks of the equipment must be changed accordingly.

units required to

out any additional accessory equipment being required.

Many of the high-fidelity preamps now being marketed
provide a preamplifier input equalized expressly for tape.
Any of these units may be used with this tape deck. Simi-
larly, some amplifiers provide a means of adjusting roll-off
and attenuation to provide almost any desired character-
istic. These may be adjusted to provide the equalization
characteristic indicated in Fig. 1. Preamplifiers with fixed
equalization to compensate for the various disc recording
characteristics require modification for use with NARTB
recorded tapes.

For the user who does not have a preamplifier, the com-
pany’s PB60 unit is available. It is specifically designed to
be used for this purpose and- provides exact equalization
for NARTB recorded tapes. Its output can be introduced
at the input of a power amplifier.
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convert this tape deck to its many possible modes of opera-
tion. In addition, the mechanical problems of installing the
additional heads, for these various operations, will be dis-
cussed in future articles.

“Dynamu’”’ heads, manufactured by the Maico Company,
a Minneapolis concern, are used exclusively on all of the
FFE75 series decks. This head, one of the best in the indus-
try, is characterized by a very short flux gap. This short
gap, .00015” (.15 mil), provides for full playback response
at frequencies to 14,000 cps (=3 db) at a tape speed of 7.5
ips. The electrical specifications for the record-playback
and erase heads are given in Table 1.

The Tape Transport

In the interest of economy and for the purpose of provid-
ing maximum over-all rigidity of the assembly, the motor-
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board on which the deck is mounted consists of a single
stamping of 16 gauge steel. The thickness of the steel pre-
vents local distortion which would affect performance. The
deck itself measures only 12%” x 8%” and requires little
mounting or shelf space. The 7” tape reels extend approxi-
mately an inch beyond the sides and bottom of the deck.

The motor is ordinarily a very critical component of a
tape drive system. On this item alone a manufacturer can
spend almost as much as he chooses. The ultimate in
linearity is the hysteresis synchronous motor found in
transports designed for professional use. Such a motor is
desirable in that the output is completely linear, i.e., it
suffers no interpole variations in rotor speed as does an
ordinary induction motor. Also its speed is absolutely con-
stant when operating within its load limits. However, the
cost of such a motor alone would make the compatible
deck much too rich for our average man’s high-fidelity
budget. So, like other manufacturers of popularly priced
decks, we must compromise on the universally used four-
pole induction motor—proven in turntables and tape trans-
ports for many years—but characterized, unfortunately, by
certain inherent problems of flutter and speed regulation.

At this point, however, Viking departs from heretofore
accepted practice. The motor is mounted on a separate
motor platform and this entire assembly is floated on re-
silient, vibration-absorbing, rubber shock-mounts. This is
the first important point of departure. The second is in
the capstan drive itself. Instead of a roller or conventional
belt drive, the capstan is driven through a slender, resilient
synthetic belt, leaving the motor free to move within the
restricted orbit of the shock-mounts. Actually, any other
type of drive would be difficult under this circumstance;
however, the advantage is two-fold. The resilience of the
belt in this case is matched to the inertia constant of a
very heavy capstan flywheel (approximately one and a
half pounds). The effect is to provide a filter for smooth-
ing out the interpole variations in motor speed, the most
common source of flutter. It is equally effective in the
elimination of irregularities due to motor or fan unbalance.

The capstan, as in any tape equipment, is a very critical
component. The capstan on the Viking FF75 is ground to
a tolerance of 1/10,000th of an inch. An eccentricity of as
little as 5/10,000th of an inch here would result in notice-
able flutter. The same critical limitations apply to the
capstan bearings and to the capstan roller.

Long Term Accuracy

One disadvantage of the induction motor that is not
easily eliminated is that of long-term accuracy of tape
speed. Through rather careful check and selection of mo-
tors, where necessary, the accuracy in this respect is held
within 2 per-cent or about 1.2 seconds per minute. While
not accurate enough for cueing or synchronizing effectively,
this is not sufficient to appreciably affect pitch. It should
be pointed out that the error, whatever it may be, is a
positive or negative error consistent for a given 'deck.

Shift Mechanism

The shift mechanism involves only a few moving parts—
all flat steel stampings, reinforced when necessary. In the

Table 1. Specifications on the “Dynamu” heads used with deck.

RECORD-PLAYBACK HEAD
Track width . . . . .080”
Gap length . .00015”
(effective gap can be cons1dered
as .0002” )
Impedance . . . 5 o o o
Frequency response
Head output (average recorded music
tape) . . . 2.5 mv.
Recommended preamphﬁer gcun 55 db
Driving current (recording) . 0.06 ma. @ 6000 cps
Recommended bias current(recorqu) 0.8 ma.

2000 ohms @ 1000 cps
30 to 15,000 cps @ 7.5 ips

ERASE HEAD
Track width . + « . . . . . . .1258"
Gaplength . . . . . . . . . .008"
Inductance . . . . e . 30 mhy.

Recommended erase blas frequency 60 to 70 kc.
Recommended erase current 12 to 14 ma.
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Fig. 1. Playback equalization required for the FF75 tape deck.

center position, both the feed reel and takeup reel brakes
are engaged and the capstan pressure roller is released.
The capstan continues to turn but the tape does not feed.

In the “forward” position, the supply reel brake is per-
mitted to drag slightly, the takeup reel brake is released,
and the pressure roller engages the capstan, causing the
tape to feed. The takeup reel is belt-driven from the cap-
stan flywheel but provides sufficient slippage so that only
a moderate and uniform tension is exerted on the tape. In
the “rewind” position, the supply reel is shifted a few
thousandths of an inch engaging a drive ring on the motor
pulley, providing a brisk rewind. Actual rewind time is
134 minutes for a standard 7" reel.

The “fast forward” mode on the FF75 deck is a compar-
atively recent development. Actually this mode, which
has been characterized as “gentle fast forward,” is not
really a “fast forward” in the general sense of the word.
It provides for tape transport at four to five times normal
speed yet offers maximum protection for the new thin-base
recording tapes currently enjoying widespread popularity.

In order to adapt the basic tape deck to the other modes
of operation mentioned earlier, the deck is modified merely
by the addition of the appropriate head or heads and
bracket components. The heads are supplied complete with
output connector jacks and can be installed with simple
hand tools. Only minor disassembly of the deck is involved
and adjustments entail nothing more, in most instances,
than careful azimuth alignment.

Each of the various modes of operation will be covered
completely in future articles. Next month the use of the
compatible deck for playback of recorded tapes will be de-
scribed along with full details for building a suitable com-
panion amplifier and information on the computation of
equalizing networks for typical preamplifier input stages.

A subsequent issue will cover adaptation of the com-
patible deck to recording as well as playback applications,
with construction details for an integrated erase-bias oscil-
lator and NARTB-equalized recording amplifier and play-
back preamp. This will give particular consideration to the
design requirements for extended range (40 to 12,000 cps)
operation.

A later issue will cover stereo playback and recording
configurations and in-line vs staggered head assemblies.

The over-all performance of the deck is given in
Table. 2. (To be continued)

Table 2. Over-all performance of the Viking FF75 tape deck.

Frequency response . . . . 40 to 14,000 cps = 3 db. 7%z ips
40 to 7000 cps at 3% ips

Signal-to-noise ratio . . . . 45 db or better (This characteristic
can be adversely affected by lo-
cation of transformers or other
sources of strong magnetic fields
within 12 inches of the head or
heads)

Flutter (average) . . . . 0.2 per-cent or less

Total harmonic distortion . . Less than 1.0 per-cent with NARTB
recorded tape and NARTB com-
pensated preamplifier

Tape speed « . « . + « o+ 7V ips (3% ips available by

. changing belt to smaller groove
oh motor pulley)

Maximum reel size . . . . 7”7
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Part 6. In this, the concluding article of the series. the

author continues his discussion of equalization covering

(1) maximum permissible record boost, (2) optimum magnetic

induction, and (3) need for standardizing equalization.

ered the various components com-

prising a tape recording system,
the tape, record and playback losses,
the effects of bias current, and finally
last month and this, a discussion of
various equalization problems.

5. Maximum Permissible Record
Boost: As discussed last month, Curves
3 and 4 in Fig. 3 show the amount of
treble and bass boost employed in an
actual tape recorder operating at 15
ips. Given the record losses of Curve
1, the magnetic induction required by
the NARTB standard determines the
amount of boost needed.

However, it would be more correct
to state that the NARTB recorded in-
duction is determined by the permis-
sible amount of record boost, In other
words, the standard was formulated
with a careful eye to the recording
level that can be used at various fre-
quencies without exceeding distortion
specifications, at the same time main-
taining a high signal-to-noise ratio.

The factors involved in determining
maximum permissible record boost are
represented in approximate fashion in
Fig. 2. It should be clearly under-
stood that Fig. 2 is not definitive.
While based essentially upon published
studies, it is also founded in part on
projections and estimates. Although
the principles underlying Fig. 2 are
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SO FAR in this series, we have cov-

clear, the absolute values are less clear
and await further research.

Curve 1 shows, in relative terms,
the maximum permissible record cur-
rent that may be applied to the record
head at 7.5 ips so as to produce the
same amount of distortion (harmonic
or intermodulation) at all frequencies.
This curve is based on harmonic dis-
tortion data for frequencies to 7.5 kc.
The dotted portion is a projection for
higher frequencies. Although harmonic
distortion above 7.5 kec. appears non-
existent in a recorder going only to 15
ke., it would seem that above 7.5 kc.
there would still be intermodulation
distortion among such frequencies and
between them and lower frequencies.
Permissible record current varies with
wavelength, so that at 15 ips each
point on this curve would be moved to
the right one octave. For example,
whereas Fig. 2 shows a permissible
increase of 5 db in record current at
10 kc., an increase of 5 db would take
place at 20 ke. for a 15 ips recorder.

Curve 2 is an approximation of the
peak energy at each frequency relative
to average energy for the entire audio
spectrum. It is based on sound energy
at a distance of 15 feet from a 75-piece
orchestra playing a “typical” selection.
The curve is a free-hand fitting to
tabular figures in Harry F. Olson’s
“Musical Engineering,” 1952 edition,
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page 206. As Olson states, “It is the
peak pressure that must be considered
in the design of sound-reproducing
equipment. The equipment must be
capable of handling the peak power
without overloading or distorting.”

Curve 2 shows that peak energies
occur in the general neighborhood of
400 cps. Olson’s data reveals that this
is also true for most of the other
sources of audio energy usually re-
produced on sound systems, such as
the human voice, a small orchestra,
the piano, and various solo instru-
ments. Although the distributions of
energy over the audio spectrum for
these other sources differ appreciably
from Curve 2, nevertheless the data
for the 75-piece orchestra pretty well
encompasses the extent of the prob-
lem at hand. That is, the 75-piece or-
chestra data gives a good indication of
the relative height which peak ener-
gies may attain at various frequencies,
taking into account various sources of
audio energy.

Curve 3 represents the maximum
amount of boost that could be applied
to program material so as to attain
the same amount of distortion at all
frequencies. It is derived by adding
the absolute values of Curve 2 to
Curve 1. In other words, if a boost
having the shape of Curve 3 could be -
introduced in a record preamplifier,
the permissible record current of
Curve 1 would not be exceeded inas-
much as frequencies below and above
400 cps have substantially reduced
peak energies.

It is obviously impractical to incor-
porate in a preamplifier a record boost
characteristic shaped as oddly as
Curve 3; moreover, Curve 3 is only
an approximation. Curve 4 represents
a smoothed practical version of Curve
3, at the same time allowing a 2 db
margin of safety at the extremes of
the audio spectrum. This margin
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makes some allowance, very possibly
not enough, for the uncertainties as to
the actual nature of Curve 2.

6. Optimum Magnetic Induction: Fig.
4 illustrates the principles of determin-
ing optimum magnetic induction, that
is, the record characteristic which
achieves the best balance of high sig-
nal-to-noise ratio and low distortion
for a stated frequency range. The il-
lustration assumes a speed of 7.5 ips.

The magnetic induction rccorded on
the tape should mcet the following re-
quirements.

A. As much induction should be
recorded on the tape as possible, con-
sistent with distortion requirements.
The more induction recorded, the
higher is the ratio of signal-to-tape-
noise and to noise in the playback pre-
amplifier.

B. Recorded magnetic induction
should not require an amount of record
boost that raises distortion above the
allowable maximum. In Fig. 4 it is
assumed that maximum permissible
record boost is that of Curve 4 in
Fig. 2.

C. Recorded induction should es-
sentially conform to a curve that
eventuates in a treble droop of 6 db-
per-octave. It was previously pointed
out that part of the treble equaliza-
tion in a tape recorder occurs in play-
back as the result of the playback
head’s 6 db-per-octave increase in out-
put as frequency rises. Thus the slope
of the recorded induction characteris-
tic must match that of the playback
head.

Curve 1 in Fig. 4 shows the record
losses that occur when bias current is
set to obtain maximum output at 500
cps.

Curve 2 is an arbitrary curve with a
6 db-per-octave slope. For convenience,
the NARTB magnetic induction char-
acteristic, which has this desired slope,
is used. Curve 3 defines the treble
boost required in the record pream-
plifier to raise Curve 1 to the level of

Curve 2, that is, to achieve the induc-
tion represented by Curve 2.

However, part of Curve 3 lies above
Curve 4, which is the maximum per-
missible treble boost in record. Distance
Y between the extremities of Curves 3
and 4 represents the maximum amount
of excess treble boost. As shown in
the illustration Fig. 1, after the 2
per-cent harmonic distortion level has
been reached, harmonic distortion in-
creases very rapidly with relatively
small increases in record current; it
may be assumed intermodulation dis-
tortion behaves similarly. Therefore it
is important to avoid excess treble boost
and the consequent increase in record
current.

In order to eliminate excess treble
boost, it is necessary to shift Curve 2
in Fig. 4 to the left until distance Y is
reduced to zero. This may be done as
follows. Point A4 is marked at a dis-
tance Y db below the 15 kec. point of
Curve 2. This is where the optimum
recorded induction should be at 15 ke.
Point B is marked on Curve 2 to the
right of point 4. Distance X between
points A and B shows how much Curve
2 must be shifted to the left. Curve 5
is traced out by measuring distance X
to the left at various points on Curve 2.
Thus Curve 5 defines optimum recorded
induction. It may be noted that in the
area of about 400 to 2000 cps response
will be slightly above flat (at most 1
db) because Curve 1 (record losses) is
higher than Curve 5 in this area.

Curve 6 shows the treble boost re-
quired in the record preamplifier to
produce the optimum recorded induc-
tion. It equals Curve 5 minus Curve 1.
Note that at 15 ke. the required treble
boost coincides with the maximum per-
missible amount.

If it were necessary at 7.5 ips to pro-
duce the recorded induction represented
by Curve 2, excess treble boost and
consequent distortion could be avoided
by lowering the entire recording level
8.5 db, which corresponds to distance

»

|[ O DB=RECORD CURRENT THAT
& PRODUCES 1% THIRD
HARMONIC DISTORTION

N

% OF THIRD HARMONIC DISTORTION IN PLAYBACK

°—|5 -10 -5 ]
RELATIVE RECORDING CURRENT IN DB

Fig. 1. Relationship of tape distortion to
amount of record current at 400 cps. Data
courtesy of Minnesota Mining & Mig. Com-
pany. Figures based on the company’s
#111 tape, using a Brush head and opti-
mum bias current. See article for details.

Y. But for most tape recorders an 8.5
reduction of signal-to-noise ratio over
the entire audio range would be quite
serious and noticeable. On the other
hand, if it is necessary to produce only
the magnetic induction represented by
Curve 5, the reduction in signal-to-noise
ratio is much less than 8.5 db over much
of the audio range, although at 15 ke.
it is still that amount.

The discussion up to this point has
dealt with determination of optimum
magnetic induction for the treble
range. The procedure is much the
same for the bass range and need be
examined only briefly. Curve 4’ in
Fig. 4 represents maximum permis-
sible bass record boost; it is the same
as Curve 4 in Fig. 2. It so happens
that this curve has virtually the same
shape as Curve 2/, which is a 6 db per-

Fig. 3. Characteristics of a 15 ips recorder with +35
NARTB equalization, flat from 30 to 15.000 cps. - T
Fig. 2. Approximation of maximum permissible +25) \\
bass and treble record boost in 7.5 ips tape recorder. \
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octave characteristic. Thus in trans-
ferring 2’ to the right, in order to
take advantage of permissible record
boost, the new curve, 5, representing
optimum recorded induction at the
bass end, coincides with 4'. Inasmuch
as no record losses are assumed at
the low end, as shown by Curve 1°,
Curve 6, which is required bass record
boost, also coincides with 4’ and 5'.

In conclusion, it should be pointed
out that the optimum induction char-
acteristic, Curve 5-5, is based on a
set of premises represented by Curve
4-4’ which indicates maximum per-
missible record boost. To the extent
that permissible boost differs from
Curve 4-4', the optimum induction
curve will also differ. Furthermore, to
the extent that signal-to-noise ratio
can be reduced without this being
noticeable, which may be true in some
of the better recorders, the recorded
induction curve can have a higher
turnover point; that is, Curve 5-5' in
Fig. 4 can be shifted to the right and
at the same time dropped down to the
extent necessary to avoid overloading
at the treble end.

7. The Need for Standard Equaliza-
tion: Assuming that Curve 2 in Fig.
4 or some other curve with a higher
turnover point represents the optimum
recorded induction at 15 ips, it may be
realized that an induction characteris-
tic which is optimum for the 15 ips
speed cannot be optimum for 7.5 ips.
(This principle is recognized in a tape
produced by the Dubbings Sales Corp.,
41-10 45th St.,, Long Island City 4,
N. Y., which contains the recommended
induction for 7.5 ips recorders. This
induction characteristic has a turnover
point one octave lower than the
NARTB induction curve.) True, it is
possible to record the same magnetic
induction at these two speeds, but only
at a sacrifice in performance at one
speed or the other or both.

Optimum induction at a given speed
is not necessarily the same for two
brands of tape recorder. Depending
upon the record heads and amounts of
bias current used, the record losses will
differ somewhat and therefore so will
the optimum induction. However, it

Fig. 4. Optimum magnetic induction for a 7.5 ips tape record.
er, assuming maximum permissible record boost of Fig. 2.

seems safe to state that in most cases
the differences in record losses be-
tween two machines operating at the
same speed will be considerably less
than the differences that exist when
one machine operates at two speeds
differing by a ratio as great as 2 to 1.

Allowing for the fact that recorders
operating at the same speed differ
somewhat from one another with re-
spect to record losses, it is neverthe-
less reasonable to assume that equal-
ization standards can be developed
which assure close to optimum per-
formance on most machines. Such ap-
pears to be the case for recorders
operating at 15 ips, to which the pres-
ent NARTB standard applies. At the
same time, the induction characteristic
which is generally best for 15 ips re-
corders is not also best for other
‘speeds.

In the absence of standard equaliza-
tion at speeds other than 15 ips, un-
satisfactory performance often results
when, at these speeds, a tape made
on one machine is played back on an-
other machine or when a recorded
tape utilizing the NARTB characteris-
tic is played. To illustrate, Fig. 5
shows what happens if a 7.5 ips ma-
chine using NARTB playback boost
(Curve 4 in Fig. 3) is used to play
a reel of tape on which the magnetic
induction of Curve 5-5' in Fig. 4 has
been recorded. Curve 1 in Fig. 5 is
the playback response before applica-
tion of NARTB boost. Curve 2 is the
NARTB characteristic, and Curve 3 is
the resultant over-all response. Curve
3 obviously exhibits an undesirable
declining characteristic throughout the
audio range. While this decline could
be compensated to an extent by the
tone controls of a music system, there
is no assurance that the tone control
characteristics would match Curve 3
with enough accuracy to provide rea-
sonably flat response. Quite possibly,
despite use of tone controls, there
would be noticeable bumps and valleys
in response. Moreover, to the extent
that treble has to be boosted, noise is
accentuated.

Conversely, if a tape recorded at
7.5 ips according to the NARTB in-

duction characteristic were played
back on a machine with playback
equalization meeting the requirements
of Curve 5-5' in Fig. 4, then instead of
the decline shown by Curve 3 in Fig.
5 there would be a rise in response.

The foregoing discussion indicates
that equalization standards are needed
not only to assure close to optimum
performance but also to permit satis-
factory interchange of tapes among
machines operating at the same speed.

The recently formed Magnetic Re-
cording Industry Association (M.R.1.A.)
is at work on the problem of drawing
up standards for each speed. Its task
is formidable, and as of early-1956 it
was too soon to obtain an indication
of M.R.I.A.’s progress. It was expected
that from one to three years mignht
pass before standards could be devel-
oped and put into effect.

The task of formulating a standard
magnetic induction characteristic for
a given speed is complicated not only
by differences among commercial
heads. It is further necessary to in-
vestigate tape characteristics insofar
as they affect record losses and per-
missible record current over the audio
frequency range; preamplifier per-
formance with respect to distortion
and noise; optimum bias setting so as
to achieve the best balance of high
output, low distortion, and moderate
treble losses; and, far from last in im-

_portance, the distribution of peak ener-

gies over the audio range. Based on
such investigation, it seems that
equalization standards would specify
at least the following for each speed.

1. The frequency range within
which over-all response should be = 1
db (or perhaps *= 1.5 db); the fre-
quency limits at which response may
be down 3 db.

2. Maximum harmonic distortion at
one or more specified frequencies and/
or maximum intermodulation distor-
tion using specified frequencies.

3. Minimum signal-to-noise ratio at
one or more specified frequencies.

4. Variation of magnetic induction
with frequency. Conversely, this might
be stated, as in the NARTB standard

(Continued on page 103)

Fig. 5. Response of a 7.5 ips tape recorder with NARTB boost
to a tape recorded with a turnover point at 1200 cycles sec.
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the average TV receiver, aside from

the picture tube, are the power and
flyback transformers and the deflec-
tion yoke. In making repairs or select-
ing a suitable replacement for any of
these parts, it is helpful to know more
about the component and to get some
idea as to how it works.

To the service technician, the design-
er, and the manufacturer, a compre-
hensive set of specifications is required
to describe a transformer accurately.
Some of the more important specifica-
tions of each of the three major items
and their relation to service work are
discussed in this article.

Many of the basic criteria discussed
for the power and flyback transform-
ers are also applicable to the vertical
sweep output transformer.

‘I‘HE three most costly components of

Power Transformers

The various types of transformers in
this category include autotransform-
ers which have a primary connected to
the a.c. power line. Basically, the
specifications for any power transform-
er are dictated by the power require-
ments of the TV receiver. Since the
receiver circuitry requires certain d.c.
voltages and currents, with a minimum
of a.c. ripple, the rectifier and filter
portions of the power supply must be
designed to meet this need. The power
transformer, in turn, must be designed
for use with a certain rectifier and
filter circuit to get satisfactory per-
formance. For example, the trans-
former needed if the filter input con-
tains a 10 ufd. capacitor is different
from the one that would be used with
an input capacitor of 80 uxfd. Whether
the circuit uses a selenium or 5U4
tube rectifier also influences the choice
of tranformer.

The following technical specifications
are generally used to describe a power
transformer:

Primary—for TV use 117 volt, 60
cps, is standard. Primary current is
not usually stated.

Heater windings—one or more 6.3
volts, with current ranging from 6 to
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Review of the use of power and flyback transformers

and deflection yokes, together with service hints.

10 amperes per winding. Many trans-
formers have additional 6.3-volt wind-
ings for the picture tube, damper tube,
or other uses. These special windings
are usually rated at 1.2 amperes.

Rectifier filaments—most transform-
ers have a 5-volt winding with 2 or 3
amperes of filament current for each
rectifier tube used. In general, 5U4
dual diodes are used, but in many re-
cent receivers 6.3-volt types have made
their appearance.

“B+" power—-this is usually stated
in two ways. The a.c. secondary volt-
age from the rectifier plate to the
transformer center-tap is given in
r.m.s. volts, and the d.c. current pass-
ing through the rectifiers is shown in
milliamperes. Many transformer manu-
facturers also give the rectifier nomen-
clature and the d.c. voltage and current
values available with a stated capac-
itor value at the rectifier cathode. The
reason for this information lies in the
fact that large capacitors result in
considerable surge currents, while the
plate resistance of the rectifier is a
limiting factor of available d.c. voltage.

It should always be kept in mind
that the current and voltage stated in
the transformer specifications depend

Fig. 1. Equivalent circuit for the typical
power transformer. The primary winding
and a “B--" secondary are symbolized.
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on fulfilling all other specifications.
For example, if one of the heater
windings is short circuited, all of the
other voltages will drop. Similarly, if
the primary voltage is low, all of the
others will also be lower than speci-
fied. Low filament voltage at the rec-
tifier results in less “B4" current and
lower “B+” voltages throughout the
receiver.

To illustrate the actual operation of
a transformer, Fig. 1 shows the equiva-
lent electrical circuit of the primary
and a single “B4” type secondary.
Note that there is a grounded shield
between the two windings. This elec-
trostatic shield consists of some alumi-
num or copper foil wound over the
primary winding. Its purpose is to re-
duce electrostatic coupling of high
frequency noise which would interfere
with the TV picture and sound.

The electrostatic shield should not
be confused with the broad copper
band seen on the transformer of Fig. 2.
This serves as a magnetic shield. There
is some confusion about the ability of
copper to act as a magnetic shield, but
the actual operation of this feature is
quite simple. The wide copper band
forms a shorted turn in the transform-
er field, with considerable current cir-
culating in the copper. This current
sets up a magnetic field in opposition
to the main transformer external field.
If the copper loop were removed or
unsoldered, the external field might be
sufficient to cause interference in the
picture tube operation.

Repairing power transformers is
usually limited to fixing the leads pro-
jecting from the shell or located di-
rectly on the exterior of the outer
winding. When an open circuit is indi-
cated, check the leads as close to the
transformer body as possible. It is gen-
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Fig. 2. Typical TV power transformer.
Notice the socket for the rectifier tube.

Fig. 3. Flyback transformer which also .

contains a socket for the high-voltage
rectifier as well as the horizontal
centering potentiometer on

erally not recommended that the entire
unit be taken apart and the wiring un-
wound to find a broken lead. If the
damage occurs near the edge of a
winding, visible from the outside, the
wire can sometimes be repaired with a
very small soldering iron. In most in-
stances, a defective power transformer
will call for a replacement—and an
exact replacement at that. Mounting
methods, size, and the electrical speci-
fications must all be considered in se-
lecting a replacement. Fortunately,
most transformer manufacturers pub-
lish lists of replacement components
for exact receiver types and models.

Flyback Transformers

Those who have been in the TV
servicing field since the days of the
early 630 models will recall the evolu-
tion of flyback transformers from the
powdered iron types to the present-
day ceramic core, high-efficiency, high-
voltage units. Hand in hand with this
evolution, the number of types of fly-
back transformers has also increased.
Today there are almost as many dif-
ferent flyback transformer types as
there are TV set models and whenever
possible, the correct replacement type
has to be obtained.

Flyback transformers vary consider-
ably in appearance as well as elec-
trically. Some types include mounting
space for high-voltage rectifier tubes
. and capacitors (Fig. 3), others have
windings for several rectifier fila-
ments, some have the core grounded,
and on others the core is well insulated
from ground.

Electronically, the flyback trans-
former is far more complex than the
power transformer even though its
equivalent circuit is the same. Because
of the higher frequencies it must
handle, the distributed capacity, leak-
age, and core losses become very im-
portant. The “@” of the transformer
is usually quite critical since it deter-
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its base.*

mines the efficiency of the horizontal
sweep and the high-voltage section.
Cores of flyback transformers are care-
fully matched for optimum “@” and
such details as the air gap, wire in-
sulation, and high-voltage breakdown
of the mounting board are all critical

factors in flyback production. Ewven
the lead length from the high-voltage
terminal to the rectifier tube plate cap
often controls the “Q” and therefore
the anode voltage. In some circuits it
was found that by shortening this wire
by two inches the anode voltage could
be raised by 1000 volts.

Most recent flyback transformers
are generally of four basic types, ir-
respective of physical appearance. The
first type, easily recognized, is the
autotransformer having an air core. It
is used together with a high impedance
deflection yoke in some earlier re-
ceivers and is illustrated in Fig. 4. A
second, very popular type, is the auto-
transformer having a ferrite core. The
remaining two types have ferrite cores
and differ in that the core may be at
ground potential or the core may be
floating in order to reduce the over-all
capacity to ground. See Figs. 5 and 6.

Some of the most frequent troubles
due to either a defective flyback trans-
former or an incorrect replacement
are described below.

Arcing or corona. Due to tempera-
ture variations inside a TV set, the
insulation of the high-voltage coil of
the transformer may crack. Or, the in-
ternal insulation of the coil may have
been damaged allowing moisture to
condense between windings. These de-
fects lead to arcing.

Internal transformer arcing can
sometimes be cured by heating the
transformer under a heat lamp and
then impregnating it with high-tem-
perature wax. Most frequently, re-
placement will be indicated since old
age affects transformer “Q” as well as
insulation. When arcing or corona ap-
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Fig. 4. Flyback transformer with an
air core, as used in earlier TV sets.

pears to originate in the high-voltage
section, lead dress should be carefully
inspected. Pay particular attention to
the high-voltage rectifier lead, making
certain that it is well in the clear and
as short as practicable.

Insufficient width. This may not be
due to the flyback transformer but to
the horizontal drive circuit or any of .
the tubes prior to the transformer.
Often, a new transformer provides a
higher anode voltage, making poor
width more apparent. The usual rem-
edy is to connect a .001 to .01 ufd.
capacitor across a portion of the trans-
former secondary to reduce the anode
voltage and thereby give more width.
Checking the cathode current control-
grid bias, and screen-grid voltage of
the horizontal output tube may locate
a source of insufficient width.

Insufficient high voltage. This may
occur when the transformer is dried
out and has high leakage currents and
a poor “Q” or a replacement does not
match perfectly. In any instance where
it is desired to step up the anode volt-
age by approximately 1000 volts this
can be done by returning the ground
side of the high-voltage filter capaci-
tor to the “hot” side of the deflection
yoke. Reducing the value of the screen-
grid resistor of the output amplifier
also helps, but the cathode current of
that tube must be kept within the
recommended limit (75 to 100 milli-
amperes).

Foldover and nonlinearity. This
sometimes appears even when a new
transformer is installed, and is due to
mismatch with the horizontal output
amplifier circuit or the deflection yoke.
To correct this condition, first adjust
the horizontal drive control, linearity
coil, and width coil. A new output tube
and/or damper tube may also be
needed. If nothing else avails, a new
deflection yoke may be required.

Such a mismatch can occur because
of uneven aging among these com-
ponents.

Singing. This type of defect is quite
annoying, and is usually apparent only
after a replacement unit has been in-
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Fig. 5. This flyback transformer has
a floating core, i.e., it is ungrounded.

stalled. Usually, this is due to a me-
chanical vibration at the horizontal
sweep frequency, and the obvious
remedy would be to dampen it. Plac-
ing a strip of felt, sponge rubber, or
“Vinylite” between the transformer
mounting and the chassis should cure
the vibration. If the transformer itself
seems to “sing,” a spraying with acryl-
ic or similar insulating material be-
tween the coils, core, and brackets of
the transformer is suggested.

Deflection Yokes

Fortunately the service technician
does not have to replace deflection
yokes too often, nor is there much to
be repaired in this component. The
deflection yoke, however, can be the
cause for quite a bit of serious trouble
ranging from burn-out of the flyback
transformer to a slight nonlinearity,
edge scalloping, or pin-cushioning.

Basically the deflection yoke consists
of four separate coils, arranged in two
pairs as shown in the diagram of Fig.
7. The horizontal deflection coils are
inside, closest to the neck of the pic-
ture tube and are located above and
below the electron beam. The vertical
coils are located to the right and left
of the CRT neck. The resistor and
capacitor values shown in Fig. 7 are
typical ones.

Three major criteria govern the
design and operation of deflection
yokes. These are impedance of the
windings, deflection angle, and the type
of winding and core material.

Deflection angles for older picture
tubes range from 52° to 66° while most
of the large screen picture tubes have
either a 70° or 90° deflection angle.
Impedances for the horizontal coils
range from 8.3 to 30 millihenrys while
the vertical coils vary from 3.3 to 50
millihenrys, with the latter figure and
43 millihenrys in widest use. The d.c.
resistance ranges from about 4 to 60
ohms for either set of coils.

The core material of earlier yokes
was powdered iron. Then, iron wire
was used, and now most models have
ferrite cores and are constructed like
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TO
VERTICAL
OUTPUT
TRANSFORMER

TO
HORIZONTAL
FLYBACK
TRANSFORMER

Fig. 7. Simplified schematic diagram
of the vertical and horizontal coils of
a typical deflection yoke, The resistor
and capacitor values shown are mere-
ly typical ones and vary with yokes.

the one shown in Fig. 8. Note that in-
sulation is provided between the coils
and the grounded core segment. During
aging, heating, etc., this insulation
might become brittle and break down.
This can cause arcing and internal
shorts.

In the assembled deflection yoke of
Fig. 9, the flare of the horizontal coils,
the orientation of all four coils, and
the windings are quite critical. This il-
lustration of a 90° yoke shows the
precision and care required to avoid
crosstalk, pin-cushioning, distortion,
and poor over-all focus. The latter was
encountered when some of the earlier
yokes were used with large-screen,
wide-angle picture tubes. To overcome
this poor focus, the horizontal coils are
wound according to a modified cosine
function so that as the electron beam
is deflected farther from the center
the focal point also changes. This uni-
form focus feature was sometimes ob-
tained at the expense of pin-cushion-
ing at the sides of the picture, but
most present-day deflection yokes pro-
vide good linearity as well as over-all
focus.

When the damping capacitor or re-
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RPN 3

Fig. 6. The flyback
transformer shown
here has a ground-
ed ferrite core and
was used in many
Admiral receivers.

Fig. 8. Disassembled deflection yoke of
the wide-angle variety for large CRT’s.

et -

Fig. 9. The assembled deflection yoke.

sistors mounted inside the deflection
yoke housing go bad, ringing (vertical
bars at the left of screen), excessive
and distorted height of half the pic-
ture, compression of half the picture,
or Barkhausen oscillations usually re-
sult. The latter may also be due to
sloppy wiring or a defective output
tube.

Defects due to the deflection yoke
itself can best be repaired by replacing
the yoke with a new unit. These trou-
bles include pin-cushioning, nonline-
arity, lack of vertical or horizontal
sweep, arcing inside the deflection
yoke, insufficient width, poor high volt-
age, burned-out flyback transformer,
and excessively dim, expanded picture.
The defects causing these troubles can
be either an open or short or partial
short circuit in any of the windings,
lowered “@,” or insulation breakdown.
Replacing the yoke with a good one is
usually simpler and cheaper than at-
tempts at repair. ‘
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Fig. 1. Eldridge R. Johnson. founder.
#  The Victor Talking Machine Company.
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Fig. 4. The "“Toy™ Talk-
ing Machine. circa 1900.

Fig. 5. Type B Victor
or "Trade Mark™ model.

Fig. 6. This Victor “A"
sold for $12.00 in 1900.

Fig. 7. Type “D” oper
ated by hand-power.
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Part 4. The developments of Eldridge Johnson and the early

models produced by him and, later, Victor Talking Machine Co.

early days of the talking machine

over which was the best—grapho-
phone, phonograph, or gramophone.
Eldridge Johnson (Fig. 1) and Berliner
had been working together in an at-
tempt to perfect a machine which not
only would improve upon the repro-
duction of the flat disec records but,
also, would provide more competition
to Edison and other makers of the
cylinder machines.

Johnson later purchased an interest
in Scull & Johnson, a firm of manu-
facturing machinists. The name was
then changed to Eldridge R. Johnson.
This was the beginning of the business
that later became the Victor Talking
Machine Company. The company, in
reality, was simply a small shop for
repairing any and all kinds of ma-
chines. The business had been started
by Captain Andrew Scull in 1886 as a
career for his son, John, a mechanical

GREAT turbulence existed in the

Fig. 8. Johnson's Type
"“C” Talking Machine.

www americanradiohistorv com

engineer and graduate of Lehigh Uni-
versity. Scull was very clever and
possessed great ability as an engineer.
Young Scull died very suddenly and,
in 1888, Johnson took charge of the
Scull Machine Shop as foreman and
manager. Andrew Scull, on the other
hand, was a sea captain by profession
and did not like the repair business.
His idea was to pay a certain portion
of the expenses through the repair
work and, at the same time, to de-
velop the factory along the regular
lines of manufacturing.

Johnson, in the meantime, resigned
his position of foreman of the company
and went out on a “scouting” expedi-
tion throughout the West. He soon
realized that the opportunities back
East held far greater potentialities for
a young mechanic, and that while em-
ployment was easily obtained in the
West and wages a bit higher, still the
opportunities to rise above the ranks

Fig. 9. This Victor “Royal”
sold ot $15.00 Iist price.
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E. B. JOHNSON.
ORAMOPHONE AND ACTUATING DEVICE THEREFOR.

Wo. 601,198, Patented Mar. 22, 1898.

L
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Fig. 2. Johnson's original patent drawings.

E. R. JOENSON.
GRAMOPEONE AND ACTUATING DEVICE THEREFOR.

No. 601,198,

Patented Mar. 22, 1898.
FIG S

Fig. 3. Patent which was filed Aug. 19. 1897.

k<O

of a wage earner were not so plenti-
ful. He came back to Philadelphia in
1891 and Scull sent for him soon after
his arrival. Scull had been unable to
market a book-binding machine be-
cause of excessive manufacturing
costs. He found himself in a bad fi-
nancial position and pleaded with
Johnson to again take charge of the
machine shop and to share in the
profits.

It soon became apparent to both of
them that the machine shop could
not be made to yield sufficient profit
to support the two of them. It then
became a question of which one should
leave. Scull, accordingly, sold his in-
terest to Johnson, who, being a prac-
tical machinist, then had a better
chance to succeed. A corporation was
then founded called the New Jersey
Wire Stitching Machine Company.
Their first efforts were to sell a book-
binder or wire-stitcher. Johnson gained
a wealth of experience in his under-
taking and, although the company did
not produce any outstanding profit,
it did provide him with valuable know-
how and whetted his appetite for
further exploit.

Part of his early business included
the manufacture of experimental

Fig. 10. Victor “Monarch” P
was replaced by the “Im-
proved Monarch” model.

February, 1956

models of new inventions. Inventors
in the early days were literally pov-
erty stricken and they turned to the
small machine shops for help in de-
veloping their invention models. It
was during this phase of Johnson’s
business that one of the very early
types of talking machines was brought
into the shop for alterations. The in-
strument was badly designed, in John-
son’s opinion, and sounded much like
a “partially educated parrot with a
sore throat and a cold in his head.”
But the little wheezy instrument
caught his attention and held it fast
and hard. This was exactly what John-
son was looking for and together with
a chain of favorable circumstances
provided Johnson with his great op-
portunity, and he was stricken with
a virulent form of “talking machine
fever.” Berliner, of course, had given
the world a basic improvement in the
talking machine since Mr. Edison’s
original discovery, and Johnson hap-
pened to be there at the right time to
give this great discovery the needed
improvements and refinements, and
to manufacture a product in such form
and design that it would become popu-
lar with the buying public. Johnson
was able to improve greatly upon the

Fig. 11. Victor’'s "Improved
Monarch” model first in-
troduced in 1901.

year
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tone produced by the early instru-
ment. He spent a great deal of time
in developing an improved reproducer.

He later got into difficulties with
the Berliner Company over the com-
plicated question of Berliner patents.
The litigation and dispute that fol-
lowed eventually lead to the formation
of the Victor Talking Machine Com-
pany so that the Berliner patents
could be merged with Johnson’s in-
terests, improvements, and patents,
and combined into one corporation.

Eldridge Johnson applied for a pat-
ent on an improved gramophone and
actuating device, on August 19, 1897.
This was granted Mar. 22, 1898. His
device, Figs. 2 and 3, is practically
identical to the improved gramophone
of Berliner. Johnson had been making
the motor drive for the Berliner ma-
chines for some time prior to his ap-
plication. His invention pointed to
improvements in sound recording and
reproducing machines of like nature
in which a record disc or cylinder is
propelled by power and had, for its
principal object, to provide an im-
proved form of mechanism for effect-
ing the rotation of the disc under the
reproducing-stylus.

His invention also provided im-
provements in the mechanism for sup-
porting and rotating the record-disc
and for adjusting and regulating the
rotations of the latter. The drawings,
Figs. 2 and 3, show the sectional ele-
vation of his device. A circular table

- or platform, was designed on which

was placed the record-disc and which
was formed by a continuous record-
groove by a needle or stylus and a
diaphragm vibrated by sound-waves
in the usual manner. The table and
disc were rotated under a stylus se-
cured to a casing and connected at
one end to a suitable diaphragm. This
terminated in a trumpet or earpiece.
This mechanism was carried by an
arm, pivoted to a support and so ar-
ranged that it was free to travel dur-
ing rotation of the disc.

The turntable had a central hub,
which rested upon a shoulder, and
was keyed to a sleeve. A vertical post
extended from the base of the operat-
ing mechanism and had at its end a
conical depression or recess.

To the sleeve was secured a gear-
wheel which was driven by a train of
gearing from a gear-wheel and in turn
carried by a winding-post, secured at
one end of a spiral spring.

(Continued on page 104)

Fig. 12. The “Monarch. Jr.”
was characterized by «a
special ribbed tone arm,
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Transister

Part 2. Three more transistor portables analyzed

in detail. A must for radio service technicians.

N last month’s article, the operation-
Ial features of the Regency Model
TR-1 transistor radio receiver were
discussed, together with an analysis of

the manner in which a.g.c. is applied to .

i.f. amplifiers. In this article three
more transistor receivers are exam-
ined.

The first receiver, whose schematic
diagram is shown in Fig. 1, is designed
along somewhat similar lines as the
Regency set but it contains a greater
number of stages. The lineup includes
a converter, three i.f. amplifiers, a ger-
manium diode detector, and two audio
amplifier stages. The maximum power
output is 115 milliwatts, which is more
than ample for this particular purpose.
The “B+” voltage is 12 volts and the
current drain, at low levels, is 5 milli-
amperes. At high peak levels it may
go as high as 20 milliamperes. A pair
of Eveready W-456 type batteries could
be expected to have a life in excess of
500 hours if used at the rate of 2 hours
a day.

This circuit was developed by the
Hazeltine Corporation, an independent
research and licensing company, and
will probably be used with or without
modifications by some commercial
manufacturers of radio sets.

The transistors used in the convert-
er, i.f., and first audio stages are all
2N98’s. This is an n-p-n type of tran-
sistor. In the output stage, 2N43A
transistors are employed. These are
p-n-p units.

The converter stage is similar to the
same stage in the previous receiver. In
order to intercept as much signal as is
possible, the ferrite rod on which the
antenna coil is wound is % inch in di-
ameter and 8 inches long. The main
winding on the antenna coil contains
90 turns and is tuned by a 180 uefd.

56

variable capacitor. The tuning range
extends from 535 kec. to 1650 ke. A
smaller, six-turn secondary winding
then transfers the signal from the pri-
mary to the base of the converter
transistor, V..

The oscillator transformer, T, is con-
nected between collector and emitter
of Vi. The emitter is tapped up 13
turns on the 130-turn tuned second-
ary winding. The primary of the
oscillator transformer is untuned,
connecting to the collector at one
end and the input if. transformer,
T., at the other end. The frequency of
the i.f. produced in V, is 455 kc. R: ana
C. form the collector decoupling filter,
with R: chosen to limit the collector
dissipation to a safe value in case the
oscillator portion of this stage should
cease to function. R, brings the d.c.
voltage to the base of V, and its value
is so selected that the collector current
is between 0.5 and 1 milliampere.

There are three stages of if., with
an over-all gain of approximately 20
db per stage. Each transistor has its
emitter grounded (via a resistor). The
same interstage transformer is used
throughout and in each only the pri-
mary is tuned. The collector is tapped
down on the primary winding to a
point where its 10,000 ohms is matched.
The secondary of each transformer is
untuned in order to match the 500-ohm
input impedance of the following stage.
The only variation among transform-
ers occurs in Ts, where the secondary
impedance is altered to match the
loading of the diode detector.

An a.g.c. bias is applied only to the
base of the 1st i.f. amplifier. A nega-
tive voltage is obtained from the diode

* Author of “AM-FM Servicing Short Cuts,”
Howard W. Sams & Co.. “TV and FM Receiver
Servicing.” D. Van Nostrand Co., and other books.
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Raytheon transistor. twin-
speaker set: batteries will last for 2500 hours.

By MILTON 5. KIVER =

detector and fed back to the base of
the 1st i.f. transistor. Note that this
a.g.c. voltage is applied in series with
a positive d.c. voltage (through R.)
and it is the latter which establishes
the bias on the 1st i.f. transistor base
when no signal is being received. When
a signal is received, the a.g.c. voltage
reduces the positive biasing voltage by
an amount dependent upon signal in-
tensity. The method of control here is
I, (emitter current control).

The same if. stage also has a small
stabilizing resistor in the emitter lead.
Its value is lower than the correspond-
ing resistors in the emitter leads of the
other i.f. stages and the reason for this,
as discussed previously, is to insure
effective a.g.c. Base bias for the other
i.f. transistor amplifiers is provided in
each instance by a voltage divider.

The detector is a germanium diode
(IN64 or equivalent) with the 2500-
ohm volume control as its d.c. load. A
.02-pfd. capacitor, Ci, acts as an if.
bypass. The a.g.c. bias is fed through
the combination of R. and C..

The audio voltage developed across
the volume control is applied to the
base of the 1st audio amplifier. R:: and
R form a voltage divider to provide
the proper base voltage for this tran-
sistor. A 1000-ohm stabilizing resistor
is employed in the emitter lead, but it
is shunted with a 25-ufd. capacitor to
prevent signal degeneration.

The output stage is a common-emit-
ter push-pull class B amplifier. To re-
duce the crossover distortion, a small
amount of forward bias is used. This
voltage is obtained from R, a 100-ohm
resistor located in the collector circuit
of the previous audio amplifier stage.
This bias source makes it unnecessary
to add an additional bleeder across the
battery supply. Some stabilization and
degeneration are produced by the 27-
ohm resistor, R, in the common emit-
ter return. The audio frequency re-
sponse is limited by Cis, the .1-pfd. ca-
pacitor across the output transformer.
The two 2N43A transistors are p-n-p
units and this is the reason the center
tap of the output transformer pri-
mary is grounded. This connection
makes the collector negative with re-
spect to the base of each unit.

RADIO & TELEVISION NEWS



www.americanradiohistory.com

OSCILLATOR-CONVERTER

FERRITE ROD OSCILLATOR
ANTENNA TRANSFORMER

CA
— 180
S o
A
\

2N98
3RD IR

ING4
SECOND
DETECTOR zg

AUDIO OUTPUT

T7

c13].
E"f

RI4
47K
2N43A b 54
AUDIO AMP. —]
Vs L°
2N98 -
AUDIO AMP.
c
RIS
B CII'{Z S25K cio].02
+I\_ VOLUME
CONTROL
RI6 l
E LS — ad
RI8 3 bt L3 —_—
2n4 L -
AUDIO AMP. 2RI9 . RI7
vé 200 33K
R20 N _— NOTE. CAPACITANCE IN UFD. UNLESS OTHERWISE SPECIFIED
27 3 = INTERMEDIATE FREQUENCY 455KC.

Fig. 1.

An interesting feature of this re-
ceiver is the lack of neutralizing ca-
pacitors in the i.f. stages. 2N98 tran-
sistors are specifically designed for
higher frequency application and the
relatively small collector-base feedback
capacitance permits these units to be
used at the 455 ke. i.f. without neu-
tralization.

Raytheon Receivers

The schematic diagram of another
transistor portable radio is shown in
Fig. 2. This circuit contains a separate
mixer and oscillator, two i.f. stages, a

Portable transistor receiver with three i.i. stages and a push-pull qudio output stage.

transistor second detector, an audio
amplifier, and a class B push-pull audio
output amplifier. The d.c. power is
supplied by four 1% -volt flashlight bat-
teries, and the audio power output to
the speaker is in the vicinity of 100
milliwatts.

The mixer stage receives the incom-
ing signal at its base and the local os-
cillator signal at the emitter. Concern-
ing this oscillator, the feedback of en-
ergy from the collector of V: to the
base is accomplished by means of the
small tickler coil that is connected to
the 1500-uufd. base capacitor. The col-

Both “p-n-p” and “n-p-n’* transistors are used.

lector itself is tapped down on L: so
that an impedance match can be se-
cured while, at the same time, the “Q”
of the coil is not loaded down to the
point where frequency stability and
tracking are affected.

The oscillator output is inductively
coupled to the secondary of L. and
then transferred via C. to the emitter
of the mixer stage. The 560-ohm re-
sistor paralleling C. serves to stabilize
V,:. The mixer combines the oscillator
voltage with the incoming signal, re-
ceived vig the base, and the resultant
i.f. signal appears in the collector cir-

Fig. 2. Raytheon transistor radio using separate oscillator and mixer transistors and only two if. stages. Transistors are "“p-n-p.”
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Fig. 3. The mode of operation of a vac-
uum-tube power detector is shown here.

i K789 CK760 CK706A cK721
I.F,

] |- biobE 1T
MIXER amP DETECTOR AF
AV.C

K7 cK721 cK72t
Cr760 L 2ND PUSH-PULL

OSCILLATOR| AF. OUTPUT

Fig. 4. Block diagram of a Raytheon
transistor portable using one il
stage and two audio stages plus the
push-pull output stage for more gain.

cuit and is transferred by 7. to the
1st i.f. amplifier. R; and C; form a de-
coupling filter to prevent the signal
from reaching the “B—" line, with Rs
chosen to limit the collector dissipation
to a safe value should the oscillator
fail to function properly. |

The two if. stages employ grounded-
emitter arrangements and both stages
are a.g.c. controlled. The a.g.c. voltage
is obtained from a class B power de-
tector and applied to each base. Since
these are p-n-p transistors, the base

should be negative with respect to the
emitter. A negative voltage is supplied
to each base from the d.c. battery line.
To vary the gain of each stage, the
output voltage from the detector be-
comes more positive as the incoming
signal level increases. This has the ef-
fect of reducing the bias between the
base and emitter and, in essence, lowers
the emitter and collector currents
through the transistor. As the current
decreases, the gain of the stage drops.
In short, I, control is employed.

In the first i.f. stage, the bottom end
of the emitter resistor, R:, connects to
the —1.5-volt terminal on the battery.
An additional —.55 volt develops across
the 1000-ohm emitter resistor, so that
the total emitter voltage with respect
to ground is —2.05 volts. The voltage
of the base is —2.2 volts and this is ob-
tained through the a.g.c. line and the
connection of this line to Rw. The lat-
ter resistor ties in, at the top, to the
—>5.3-volt line from the battery. The
net bias, then, between base and emit-
ter is .15 volt with the base more neg-
ative than the emitter. When the a.g.c.
bias is active, upon the arrival of a sig-
nal, it will act to reduce the bias dif-
ference between base and emitter.

The collector of the first i.f. stage
receives its bias voltage via R.. Voltage
of the collector is —4.8 volts with re-
spect to chassis.

In the second i.f. stage, the actual
base and emitter voltage values are
different, but the base-to-emitter volt-
age remains the same.

The reason for returning the emit-
ter of V, to a negative tap on the bat-
tery is that it permits the gain of this
stage to be reduced sufficiently to pre-

Fig. 5. Partial schematic diagram of the Raytheon transistor receiver in Fig. 4.
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vent overload of the second i.f. or the
detector. In the second i.f. stage, the
emitter resistor is returned to ground
and because of this, the a.g.c. voltage
cannot reduce the transistor current
to as small a value as. it can in the
first stage.

The if. frequency is 455 kc. C: (7
pufd.) and Ci (10 pufd.) are neutral-
izing capacitors.

The stage following the 2nd i.f. is
the second detector; a CK760 transis-
tor is employed here in a class B power
detector arrangement. This type of
detector was once fairly popular in
vacuum-tube circuits and a good deal
of this popularity stemmed from the
fact that such a detector also amplifies
the signal. It is this latter advantage
which accounts for its use here where
10 db of gain is obtained. It would be
simpler and cheaper to use a germa-
nium diode, as in the two previous sets,
but a diode introduces a loss, and gain
here is important. In vacuum-tube re-
ceivers, the class B power detector is
no longer used because sufficient prior
amplification is available so that de-
tector gain is not required, because
diodes are cheaper, and because a
vacuum-tube power detector intro-
duces a considerable amount of distor-
tion on relatively weak signals. In the
transistor class B detector, less distor-
tion is introduced because transistor
characteristic curves are considerably
more linear than vacuum-tube charac-
teristic curves. As a matter of fact,
transistors will give essentially linear
detection at smaller power levels than
even diodes. Not to be overlooked, also,
is the ability of a transistor detector
to supply more a.g.c. control power
than a diode detector.

For those readers who may not be
familiar with power detectors, the fol-
lowing explanation is given. The E,-I,
characteristic curve for a triode is
given in Fig. 3 and if the tube is biased
close to the cut-off point, then the in-
coming signal applied to the grid, will
vary back and forth about this point.
However, the negative half of the in-
put signal will operate over the curved
portion of the characteristic, producing
considerably less plate current than
the positive half cycles of signal. (Por-
tions of the negative half of the signal
will drive the tube to cut-off.) Essen-
tially, the. signal is rectified (i.e., de-
tected) and if the i.f. component is re-
moved, the desired audio intelligence
is obtained.

In the transistor detector of Fig. 2,
the emitter is connected directly to
ground. The potential of the base is
established by the divider network of
Ri: and Ri;s and this voltage is so low
that the stage is close to cut-off. Un-
der no-signal conditions, the_collector
voltage is very close to the full “B—"’
voltage. The a.g.c. line connects also
to the collector of Vs (through R.) and
it is through this connection that the
base elements of V3 and V, receive their
operating voltages.

When a signal is received, the col-
lector current of the detector increases

(Continued on page 153)
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S A result of the steadily increasing
Ainterest in high-fidelity, numerous

articles have appearcd describing
the construction of audio test gear.
Coupled with this is the increased
availability of test equipment in kit
form. One instrument, however, not
often found is the wide-range distor-
tion analyzer. This article describes
such an instrument which is simple to
construct and capable of measuring
total harmonic distortion to 0.2 per-
cent over a frequency range of 40 cps
to 15 ke. when used with a suitable
audio voltmeter and signal generator.

The distortion analyzer is a valuable
tool in maintaining broadcast equip-
ment at top performance. The service
technician will find it useful in serv-
icing the latest hi-fi equipment. To
the amateur audio enthusiast the ana-
lyzer provides a means of checking
amplifier performance to see if it really
comes up to expectations.

Distortion

Before getting into the circuitry of
the analyzer, a brief review of distor-
tion fundamentals may help in under-
standing the limitations and sources of
error in measurements made with the
equipment described. Distortion is de-
fined broadly as any change in wave-
form between the input and output of
a system.

There are three general classifica-
tions of distortion:*

1. Frequency distortion, which is
present when the relative ampli-
tudes of the various frequency
components of a waveform are
changed.

2. Phase distortion, which is pres-
ent when the relative phase of
the various frequency compo-
nents of a waveform are changed.

3. Non-linear distortion. This form
is that distortion which occurs
when the output wversus input
characteristic of a system is other
than a straight line.

February, 1956

Construction details on a fairly simple harmonic analyzer

which possesses acceptable accuracy for many applications.

The non-linear distortion introduced
by an amplifier or system is what we
are interested in here.

When a sine wave is applied to a
non-linear amplifier, distortion is mani-
fest by the presence of new frequency
components in the output. It can be
shown mathematically that these new
frequencies will be harmonically re-
lated to the applied frequency. Which
harmonics will be present and their
relative amplitudes would be deter-
mined by the type and degree of non-
linearity. A transmission characteris-
tic like that of Fig. 1A, for instance,
would tend to introduce even harmon-
ics, while that in Fig. 1B would in-
troduce odd harmonics.

Besides introducing harmonics, non-
linear distortion can show itself in an-
other form. If two separate frequen-
cies are applied to a non-linear ampli-
fier, the output will contain, along with
the harmonics of the applied frequen-
cies, components equal to the sum and
difference of the applied frequencies.

Fig. 1. Two typical non-linear transmission
characteristics. (A) Characteristics tend-
ing to introduce even harmonics and (B}
those tending to introduce odd harmonics.

OUTPUT
QUTPUT

(NPUT INPUT
(a) 8

By JOSEPH A. HUIE
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A practical example of these two
forms of non-linear distortion could be
taken if we apply frequencies of 60
cps and 1000 cps to our non-linear
amplifier. The output might then con-
tain: 60 and 1000 cps fundamentals;
harmonic distortion components of 120.
180, 2000, and 3000 cps; and intermod-
ulation distortion components of 880,
940, 1060, 1120, 1940, and 2060 cps.
Everything but the 60 cps and 1000 cps
frequencies is the distortion generated
by the amplifier.

These two forms of non-linear dis-
tortion, harmonic and intermodulation,
are usually expressed in quantity as a
percentage. The per-cent total har-
monic distortion is equal to the r.m.s.
value of all the harmonic distortion
voltages divided by the r.m.s. value of
the fundamental voltage.

% total harmom’c distortion

\/Eoz+ Ed+ Edi+ .

E - X 100
1
where: E; = the r.m.s. value of fun-
damental
E. = the r.m.s. value of 2nd
harmonic

E; = the r.m.s. value of 3rd
harmonic, etc.

In intermodulation distortion meas-
urements a high- and a low-frequency
signal are applied to the system under
test. The per-cent intermodulation dis-
tortion is usually defined as the r.m.s.
per-cent modulation of the high-fre-
quency signal.

Thus the two common ways of ex-
pressing measured distortion are per-
cent total harmonic and per-cent
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RI7

ouTPUT

(a) = 8)

FREQUENCY H-P ANALYZER UNIT
DESCRIBED
100 e¢ps 0.169% Dist. 0.13% Dist.
100 cps 0.77% 0.66%
100 cps 3.0% 2.9%
100 cps 7.7% 7.5%
1 ke. 0.16% 0.14%
1 ke. 0.58% 0.50%
1 ke. 3.8% 3.6%
1 ke. 7.4% 7.0%
10 ke. 0.12% 0.15%
10 ke. 0.60% 0.50%
10 ke. 8.0% 2.9%
10 ke. 6.0% 5.7%
Table 1. A comparison of distortion meas-

urements made with the analyzer described
and those made with a Hewlett-Packard
Model 330B distortion analyzer instrument.

Bottom view of analyzer. See text for
special precautions required when wiring.

o
Fig. 2. A Wien bridge circuit. (A) Sim-
plified circuit. and (B) the circuit used in
the distortion analyzer discussed in text.

intermodulation. Both indicate the
non-linearity of a system. In pre-high-
fidelity audio, amplifier non-linearity
was usually indicated by per-cent total
harmonic distortion at a single fre-
quency, usually at 400 cps or 1000 cps.
This method, however, could grossly
misrepresent the quality of an ampli-
fier because usually audio amplifiers
exhibit a characteristic wherein the
amount of distortion or non-linearity
present varies with frequency. The
case is usually such that at the mid-
frequencies (400 to 1000 cps) harmonic
distortion is lowest. Although the har-
monic distortion of an amplifier may
be only 1% at 1000 cps at rated power,
the distortion at 50 cps and 5000 cps
may be well over 5%. A single fre-
quency measurement of harmonic dis-
tortion gives very limited information
as to the quality of an amplifying sys-
tem.

By using the intermodulation meth-

O
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o
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+90°}—
. \ Fig. 3. Theoretical
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od of measuring distortion, however,
a single measurement can give a much
better indication of over-all quality
than a single harmonic measurement.
This is because in the intermodulation
method a high and a low frequency are
applied simultaneously to the system
under test. Thus the system is checked
at the high and low end in one test.
This method lends itself very nicely to
quick checks of over-all quality such
as on the production line, in recording,
and broadcast systems.

A very comprehensive check of
amplifier and system quality, however,
is by measurement of harmonic dis-
tortion at selected frequencies through-
out the audio range. This method has
long been used in specifying broadcast
amplifier quality and is considered
standard by the Federal Communica-
tions Commission. The instrument
described, when used with an audio
oscillator and voltmeter, will measure
total harmonic distortion over the en-
tire audio range from 40 cps to 15 ke.

The “total” method described here
is identical with that used in several
commercial distortion analyzers and
was found quite satisfactory. A sine-
wave signal from a low distortion oscil-
lator is fed into the amplifier or sys-
tem to be checked. The output is
measured with an audio voltmeter and
then fed through a selective filter that
eliminates the fundamental frequency
but passes the harmonics unatten-
uated. The harmonics are then meas-
ured with the voltmeter and the per-
cent total distortion read directly from
the meter.

Circuitry

This distortion analyzer is essential-
ly a variable frequency Wien bridge
filter. It consists of four vacuum tube
amplifiers as seen in the schematic.
The input tube is a 6AU6 voltage
amplifier with about 15 db feedback
through cathode degeneration to re-
duce distortion generated in this stage.
The second stage provides the input
voltage for the Wien bridge filter. The
unbalanced bridge output is fed to the
grid of amplifier V.. The cathode-fol-
lower output 6C4 provides a low im-
pedance source for the external volt-
meter and also for the feedback resis-
tor which loops the four stages back
to the input tube cathode. The low
impedance output is necessary so the
stray capacity of the voltmeter leads
will not limit the high frequency re-
sponse of the system and so negligible
fundamental frequency voltage will
appear in the output through the feed-
back loop when the bridge is balanced.

The heart of the analyzer is the
Wien bridge. The reader is probably
somewhat familiar with the Wien
bridge as it is used in the feedback
loop of the common RC audio oscilla-
tor. Fig. 2A shows a simplified circuit.
The bridge is balanced, that is, the out-
put voltage drops to zero, when:

fo=1/Q27RC); 2R. = R»
where :

R =R.= R, and C:CA:CB.‘

At frequencies other than f. the
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bridge is unbalanced and the output
voltage (E.) approaches 1 E. at fre-
quencies much higher or lower than
fo. Fig. 3 shows a plot of the theo-
retical amplitude and phase response
characteristics of the unloaded Wien
bridge.

The circuitry of the bridge in this
application is shown in Fig. 2B. The
input to the bridge is the voltage be-
tween the cathode and plate of V..
Plate resistor R, corresponds to R, in
the simplified circuit of Fig. 2A. R,
Ru, R, and R go to make up R.. The
frequency is covered in the convention-
al three decades so the ganged tuning
capacitors must cover a 10 to 1 range
in capacity. The parts list calls for a
maximum value of 470 gufd. for the
dual tuning capacitor. This particular
capacitor was used because it was
easily available. Changing the value
will merely change the frequency range
according to the formula: fo=1/(27
RC). C; and C, of course must be the
same capacity and track reasonably
well.

Ru, Ris, etc. are specified as 1%
tolerance units. This was done so that
one frequency calibration would hold
for all' three bands. If the builder is
willing to sacrifice accuracy of calibra-
tion, 5% values would be satisfactory
and a lot cheaper. At first it might
appear wider tolerance resistors would
throw the bridge off balance. The
balance control Ri:, however, will com-
pensate for the resistors and variable
capacitor being slightly off the precise
desired values.

To sharpen the null of the Wien
bridge filter about 15 db of negative
feedback is used around the entire
circuit. Rux provides the feedback from
the output to the cathode of V.. Low
frequency stability is assured by prop-
er choice of coupling capacitors and
the elimination of screen bypass ca-
pacitors. Cs adjusts the loop’s high-
frequency response to insure high-fre-
quency stability. The measured fre-
quency response curves at various null
frequencies are shown in Fig. 4. From
the curves it can be seen that the re-
sponse to the sccond and third har-
monics of the null frequency is down
less than 1 db except at the very high
frequencies. This means the error in
distortion measurement due to unde-
sired harmonic attenuation is under 10
per-cent over most of the frequency
range.

S: is used to switch the Wien bridge
in and out of the circuit. When the
bridge is out of the circuit (8. in “cali-
brate” position), the unit functions as
a wide-range amplifier with a gain of
approximately 20 db. Frequency re-
sponse is plotted at D of Fig. 4.

An electronically-regulated power
source is used to supply the plate volt-
age for all tubes. This is to prevent
line voltage fluctuations from causing
erratic meter movement during low-
distortion measurements. The regu-
lator circuit requires a separate 6-volt
heater source held at the regulated d.c.
potential (200 volts). This precaution

(Continued on page 122)
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R;~—100,000 ohm pot

Rz, Rs, R:i—1 megohm, V5 ». res.
Rs, Rer—390 ohm, V5 ». res.
R;—3300 ohm, V5 ». res.
R5—33,000 ohm, V5 w. res.

Rs, R2j—33,000 ohm, 1 w. res.
R:—27,000 ohm, 1 w. res.
R+—39,000 ohm, V5 w. res.
R1—2700 ohm, V> w. res.
R11—15,000 ohm, V5 w. res.
R:;:—10,000 ohm pot

R15—8200 ohm, V5 w. res.

R, R1v—10 megohm, Vo w. res. =1%
Ri5, Ris—1 megohm, Vo w, res. +19,
Ris, Ris—100,000 ohm, V5 w. res. £1%
R:0—10 megohm, Y, w. res.
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Rs5—270,000 ohm, V> w. res.

Rss—1000 ohm, 1 w, res.

Ri7, Rss—-47 ohm, 1 w. res.

C1—.1 ufd., 400 ». capacitor
+—.5 pfd., 200 v. capacitor

Cs, Cy—Dual wvar. air capacitor.
uufd. per sec. (see text)

Cs—.05 ufd., 200 v, capacitor

Cs, C+—.01 ufd., 200 ». capacitor

Cs—22 pufd. mica capacitor

Cy, C10—40/40 ufd., 450 ». elec. capacitor

CH1—4 henry, 50 ma. filter choke

Tr—Power trans. 335-0-335 v. @ 50 ma.; 6.3
Y. @ 3 amps.

Te—Fil, trans. 6.3 v, @ 1.2 amps.

PL1—6.3 wvolt pilot lamp

F1—1 amp. fuse

S1—D.p. 3-pos. wafer switch

S:—S.p.d.t. wafer switch

Ss—S.p.s.t. toggle switch

Vi, Vs, Ve—6A4UG6 tube

Ve, Vi—6C4 tube

Vs—6Y6 tube -

V2—0A42/VR150 tube

Ve—6X5 tube

30 to 470

Schematic diagram of the distortion analyzer.

It is useful for audio

servicing, in broadcast studios, or in checking home hi-fi equipment.

Top view of unit showing placement of parts. Although photo shows
a 3-gang capacitor, which author had, only a 2-gang unit is required.
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A novel method of tuning a circuit by means of a variable

resistance. This technique has numerous applications.

ESIGNERS of electronic equipment
employing oscillators have fre-
quently wished for a simple method

of controlling the tuning remotely. It
often happens in the course of a design
that a panel control is required, while
the circuit layout is of such a nature as
to create a considerable problem in me-
chanical linkage. Reactance tubes are
well known, of course, and are admira-
bly suited for many applications. How-
ever, a desire has frequently been ex-
pressed for a method which centains no
critical circuits such as the phase-shift-
ing networks of the reactance tubes,
and one which is relatively easy to de-
sign and operate.

For certain applications, the circuits
to be described meet these require-
ments quite well. Although they are
very simple, it would appear that not
many have thought of or used them to
advantage. Very little was found in the
literature concerning such methods of
tuning and a number of engineers with
whom the circuits were discussed ex-
pressed surprise at the fact that they
had not thought of them before. In
view of the general interest in and lack
of knowledge of the operation of these
circuits, the author felt it desirable to
examine them more closely.

Two general types of circuits are
available for the type of tuning to be
described. These are the obvious ones
of capacity variation and inductance
variation. While the requirements of
most applications will be met by the

capacitance variation circuit, the sec- |

ond type has been included in order to
cover those “unusual” applications that
are always cropping up.
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Capacitance Variation

The fundamental circuit of the ca-
pacitance variation method is shown in
Fig. 1A. As can be seen, this differs
from the usual circuit only in the ad-
dition of capacitor C: through the vari-
able resistance RB. Obviously, the effec-
tiveness of this capacitor in determin-
ing the frequency will change as the
resistance value is varied. The ques-
tion, of course, is how much and in
what manner. Inspection shows that
when the resistance is zero the frequen-
cy will be lowest, being determined by
the sum of C and C,. Similarly, when the
resistance is infinite, the frequency will
be determined solely by the value of
C and will thus have its highest value.

The “@” of the circuit will also be
affected by the variation of the value
of B. Since the “Q” will be maximum
when R is both zero and infinity, it
must of necessity reach a minimum

Fig. 1. (A) Basic circuit of the capacitance
variation method and (B) the inductance
variation technique. Refer to the article.
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value at some frequency between these

extremes. This is of considerable in-
terest, since the stability and general
operating excellence of the circuit will
depend to some extent upon' its “@”
value. In deriving the equations that
follow, the inductors and capacitors
were considered as lossless for simplic-
ity’s sake. Consequently, maximum
“@” will appear as infinity. This is not
considered serious, since if the actual
“@Q” at points near the maximum values
is required it may be obtained with a
little extra work. If reasonably good

components are used the effect will be

negligible at other frequencies.
Considered as a parallel resonant cir-
cuit, the admittance of the circuit of
Fig. 1A will be:
1
T+ jRoCr

If resonance is defined as a condi-
tion of unity power factor this equa-
tion may be solved for both the resist-
ance required to establish a given fre-
quency, and for the “@” of the circuit
at that frequency. Through a little
manipulation and simplification these
equations can be made “livable.” The
resistance B required to establish any
given frequency can be expressed by: .

(k2 — 1)a?

. 1
Y = juC —I-jw-L'I‘

R=_ — %
Pao?C2(a? — %)
where: w? = 1/L(C + C1)
w2 = 1/LC
a2 = oo/
B2 = o2/
w = 2xf

In this equation the variables are k,
representing frequency, and E, since
all other factors are fixed. Thus, as k
varies from a value of one to a value
equal to that of ¢ the resistance must
vary from zero to infinity. Conversely,
as R is changed the value of k, and the
operating frequency, must change in
order to satisfy the equation. Because
when k=1 the operating frequency
equals the lowest frequency fi, the re-
sistance will be zero at that point and
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infinite at the highest frequency. This
verifies our previous observations.

“The “@Q” of the circuit is found from
the equation

Q= N C—
JE =) (= 1)

where the factors ¢ and k¥ are as pre-
viously defined. The “Q” of the circuit
will go to infinity when k=1 and
again when k= a, again confirming
the conclusions reached by inspection.

Of interest to the designer is the
minimum value of this “Q” and the
frequency at which it occurs. It will
be found that when the “Q” is at its
minimum value the frequency will be
determined by:

k2 = (¢ +1)/2
and the “Q” at that frequency will be:
m = 2(1/ ((12— 1)

From the standpoint of design, it
would be desirable to determine the
value of a for any desired minimum
value of “Q”, Solving for a, we find:

@ LFVI+0On

o Qm
or in more familiar terms:
1 wt —
C/Ch = v —i- Q)g

The curve of Fig. 3 shows the varia-
tion of Q.. with the value of a, the
ratio of the two extreme frequencies.

As can be seen, the minimum value
of “Q” drops rapidly as a is increased
from unity, reaching a value of 10
when ¢ is approximately 1.1. For many
applications, this restriction in the
usable tuning range may be too ex-
treme, but where only a relatively
small percentage change in frequency
is required a minimum “Q” of 20 or
more may be maintained. The mini-
mum “Q” required will, of course, de-
pend upon the application.

Fig. 2A illustrates the application of
these equations to a low-frequency os-
cillator such as might be used for a
beat frequency oscillator in a receiver.
The value of @ was chosen to provide a
minimum “Q” of 15, which was con-
sidered adequate for the intended ap-
plication. The frequency varies from
429 kc. at zero resistance to 458 ke.
at infinite resistance. In practice these
limits will not be achieved, particular-
ly if a tube is used to provide the varia-
ble resistance. In low-frequency appli-
cations a variable resistor could
probably be used satisfactorily if the
maximum desired resistance is kept to
a reasonable value. It will be noted
that although the frequency is not a
linear function of the resistance, rea-
sonable linearity will be achieved over
limited ranges of operation. Toward
the high-frequency end of the curve,
relatively large changes of resistance
are required to produce fairly small
frequency changes. This may be a de-
sirable area of operation from the
standpoint of stability since small
drifts in resistance will result in small
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Fig. 2. (A) Application of the capacity variation equations to a low-frequency os-
cillator. (B) Inductance variation applied to the same problem as shown in (A).

frequency variations. On the other
hand, in the vicinity of the minimum
“Q” the frequency changes fairly rap-
idly with the resistance. This could
conceivably be a desirable condition
in some applications. In addition, the
resistance is comparatively low in this
region, making application to higher
frequency circuits somewhat easier.

Inductance Variation

The basic circuit of the inductance
variation method is shown in Fig 1B.
This circuit differs from the foregoing
in that an inductance is added through
a variable resistor rather than a ca-
pacitor. The effectiveness of this in-
ductance in determining the frequency
of resonance will, as in the previous
case, depend upon the value of the re-
sistance.

Inspection shows that the resistance
varies indirectly with the frequency, as
opposed to the capacity variation
method. Thus, when the resistance is
zero the two inductances will act in
parallel and the frequency will conse-
quently be at its highest value. When
the resistance is infinite only L. is ef-
fectively in the circuit and the fre-
quency will be lowest. As in the pre-
vious case, the “Q” will be maximum
at these two extremes and a minimum
somewhere between.

The admittance of the circuit of Fig.
1B is:
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Fig. 3. Curve for determining minimum “Q”

for both types of circuits. See article.
. 1 1
Y = juC + — S T
LT +_7sz + R+ jol

The value of R may thus be ex-
pressed by:

E20120,%(a? — k2)

22 = -
IL E2—1
and:
L2
V(2 — 1) (a® — k?)
where:
w2 = 1/L,C
wi? = (Ly + La) /L1L.C
(12 = wy /w12
K2 = w2/w12

Examination of these equations
shows that the resistance will be infi-
nite when the operating frequency
equals the lowest frequency (k—1)
and zero when operating at the high-

(Continued on page 100)

Fig. 4. Circuit of a receiver b.l.o. using the capacitance variation method.
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A Transistorized Signal Tracer

By LOUIS E. GARNER, JR.

3 Fig. 1. View of the completed transistorized signal tracing
~ ey probe described in the text. This probe is usable in all r.f

circuits, and may be modified for use in cudio circuits.

i b

e e il

Inexpensive and easy-to-build of standard parts, this

unit is invaluable for radio servicing and other uses.

IGNAL TRACING has long been
S recognized as one of the most pow-

erful servicing techniques available
to the service technician. By following
a signal through a receiver, the tech-
nician can generally isolate the defec-
tive stage within a matter of minutes.
Frequently, he can isolate the defec-
tive part just as quickly.

Unfortunately, most of the signal
tracers offered to the service techni-
cian in the past have been fairly large
and bulky. Few have been compact
enough to include in the tool box. Not
so the signal tracer shown in Fig. 1.
Truly compact, the instrument easily
fits within the average tool box-—in
fact, it is no larger than the probe sup-
plied with many of the older vacuum-
tube signal tracers. Yet it is a com-

plete, self-contained instrument, incor-
porating two stages of audio ampli-
fication, an r.f. detector, a gain con-
trol, and its own power supply.

Since no power line connections are
used, the instrument is especially well
suited for work on a.c.-d.c. sets, auto
radios, and portable receivers. It may
also be used for such jobs as checking
record players and p.a. amplifiers, tele-
vision receivers, or any electronic
equipment in which there is a signal
that may be traced from stage to
stage.

Circuit Description

The complete schematic diagram for
the transistorized signal tracer is given
in Fig. 2. Two p-n-p junction transis-
tors and one germanium diode are

Fig. 2. Complete schematic diagram and parts list for the transistorized probe.

8Lx

R1—220,000 ohm, Y5 w. carbon res.

Re—.5 or 1 megohm pot (“Gain Control”)

Rs—100,000 ohm, V5 w. carbon res. (see text)

R;—4700 ohm, Y, w. carbon res. (see text)

C:1—1500 pufd. disc ceramic capacitor

Cs, Cs—2 ufd., 6 v. subminiature elec. capaci-
tor (Sprague 1081 or equiv.)

S1—S§.p.s.t switch (on Rg)

B1—2.69 volt battery (Mallory Type TR-132)

CRi—1N34 crystal diode

T1, Te—“Sub-Ouncer” trans. (UTC Type SO-
3)

Vi, Ve—"p-n-p” junction transistor (Raytheon
CK722)
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used in the circuit. Power is supplied
by a two-cell mercury battery (Bi).

In operation, an r.f. signal picked up
by the probe is coupled through d.c.
blocking capacitor C, to the 1N34 diode
detector CR.. The detected audio sig-
nal is applied, through isolating resistor
Ri:, to the subminiature potentiometer
R., which serves as a gain control. R,
is provided to keep the primary of
transformer T, from acting as a d.c.
“short”’ across the 1N34 detector when
the center arm of R: is in its maximum
gain position.

A portion of the audio signal appear-
ing across R: (depending on the set-
ting of this control) is applied to the
primary of T:. This transformer serves
to match the high impedance of R. and
the detector to the comparatively low
impedance of amplifier stage V,, a p-n-p
transistor connected as a common
emitter amplifier.

Capacitor C. is a subminiature elec-
trolytic, used for coupling the second-
aryof T, to the base of V1. Rs, returning
to the negative side of the battery B,
serves as the base return resistor for
this stage and determines the base bias
current.

The collector of Vi is connected to
the primary of T., an interstage audio
transformer used to match the high
output impedance of V: to the low im-
pedance of the output stage, V. Csand
R, serve the same purposes as C: and
Rs, respectively, but for the second
stage.

A p-n-p transistor, Vs, is also used in
the output stage and, like Vi, is also
connected as a common emitter ampli-
fier. This stage is directly coupled to a
magnetic headset, which serves as the
output load.

A s.p.s.t. switch, mounted on R,
serves as the power switch.

RADIO & TELEVISION NEWS
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Above and below chassis views are
given in Figs. 3 and 5, respectively.

A small rectangular piece of fiber
plate is used as a chassis. It is cut
somewhat shorter than the case to ac-
commodate the mercury battery. The
battery itself is held in place by a
small compression spring. Small rec-
tangular holes are cut in the fiber
chassis for the ‘“Sub-Ouncer” trans-
formers T, and T:.. These two trans-
formers, as well as the subminiature
tube sockets used for the transistors,
are cemented to the fiber plate with
“Duco” cement.

Grounding to the case is accom-
plished by means of a ground lug
mounted on one side of the fiber chas-
sis and bent so that it bears against
the case when the wired chassis is in-
serted in the tube. See Fig. 3. An ex-
ternal ground lead, made up of a piece
of flexible wire and an alligator clip, is
attached to the outside of the case
with a sheet metal screw. The case
itself is a piece of aluminum tubing
fitted with metal end caps. A rectangu-
lar notch in the tube accommodates
the gain control knob.

A phone tip jack is mounted on the
front metal end cap. This jack holds
the probe securely in place, yet per-
mits easy removal for packing. The
probe itself is a piece of straightened
#12 tinned bus bar—a piece of brass
or steel rod will serve as well.

Only nominal values are given for
resistors R; and R, in the parts list. For
best results, these resistors should be
chosen experimentally to match the
transistors used. Choose values which
give the best compromise between high
gain, low distortion, and minimum
noise without exceeding the maximum
collector current ratings for the tran-
sistors (5 milliamperes for the CK722).

Parts layout and lead dress are not
espccially ecritical, although standard
good engineering practice should be
followed. Care should be taken that
the polarity of all connections is ob-
served.

In order to avoid possible heat dam-
age, use a hot, well-tinned soldering
iron and complete each connection as
quickly as possible. “Lap” joints
should be used throughout.

The basic signal tracer circuit, as
given in Fig. 2, may be easily modified
to meet the special needs of the indi-
vidual builder.

As designed, the signal tracer is in-
tended to be used exclusively for check-
ing r.f. circuits. A simple modification
and the addition of a single component
‘will permit the instrument’s use as a
combination a.f.-r.f. signal tracer. A
s.p.s.t. switch is connected in series
with the 1N34 detector—an inexpen-
sive slide switch may be used here, if
desired.

When the switch is closed, the de-
tector is in the circuit, and r.f. signals
may be checked. Opening the switch
converts the instrument into an audio
signal tracer.

Type CK722 transistors were used in
the model because of their low cost and
real:; availability. However, other
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Fig. 3. View of the top of the chassis of the probe. showing placement of parts.
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Fig. 4. Block diagram of a typical radio receiver showing the various points at
which the transistorized probe could be used for signal tracing. stage-by-stage.

transistors may be used here without
major circuit changes. As long as
p-n-p junction transistors are em-
ployed, the only change necessary
should be in the values of R; and R..
New values for these resistors may be
best determined experimentally.

Somewhat higher gain should be ob-
tained if type CK721 transistors are
substituted for the type CK722.

Although the model is quite compact,
a few changes in the parts used will
permit the assembly of an even smaller
unit. Simply substitute subminiature
tantalytic capacitors for the small
electrolytics used, and replace the
“Sub-Ouncer” transformers (7T and
T.) with either “Sub-Sub-Ouncers”’ or
with special transistor type transform-
ers.

Still other modifications are possible.
A conventional zinc-carbon battery
may be substituted for the mercury
battery specified in the parts list. The
initial cost will be lower, but battery
life will not be as long. If a crystal
earphone is used instead of a 1000-ohm
magnetic headset, connect a 10,000-
ohm, %-watt resistor in the collector

circuit of the output stage and use a
.01 pfd. coupling capacitor to the ear-
phone.

Using the Signal Tracer

Once the wiring is completed and
checked, the instrument may be given
an operational test. Turn the gain
control fully on and touch a metal ob-
ject or an antenna lead with the probe.
Strong, nearby broadcast stations
should be heard. If there are no near-
by stations, a signal generator may be
used as a signal source for test pur-
poses. Use a modulated signal.

To use the instrument in servicing,
conncct the ground lead to the chassis
of the equipment being checked. The
probe is then touched to check points
in the equipment. With practice, one
hand operation of the signal tracer is
possible; the extended thumb may be
used to adjust the gain control.

The basic signal tracing procedure is
illustrated, in block diagram form, in
Fig. 4. Assuming a receiver to be in-
operative, a strong signal is supplied
to the antcnna. This may be either a

(Continued on page 125)

Fig. 5. Bottom view of the chassis. The gain control unit is made by Centralab.
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METERING CIRCUITS
FOR TUNING
V.H.F. TRANSMITTERS

By JACK DARR

Simple method for checking and adjusting a v.h.f.

transmitter without detuning the circuit tested.

frequency transmitter is hard

enough to tune up properly to
obtain the best output but when the
complication of a very-high-frequency
and several stages of frequency multi-
plication is added, the problem be-
comes really tough. The v.h.f. stages
are so delicate that the addition of any

ACOMPARATIVELY simple low-

FINAL RF AMP
vé

ORIVER
PLATE

b 4 (HIGH-LOW
SWITCHFOR
TUNING}

METER
JACK
INSULATED

——

type of testing and measuring equip-
ment detunes them to such an extent
that they are sometimes completely
inoperative when the meter is re-
moved!

Fortunately, there is one easy way
to check and adjust this kind of equip-
ment. It has been in use in commer
cial two-way FM equipment for several
years and is incorporated in practically
all of the major makes in one form
and another.

The average ham-shop is generally
deficient in gear of the type needed for
very sensitive v.h.f. measurements.
With the method to be described, even
relatively insensitive meters may be
used. When building new equipment,
provision may be made for the meter-
ing and this circuit can even be added
to existing transmitters.

f—

Fig. 1. Final stage of a typical transmit-

ter showing placement of meter. If push-

pull tubes are used, a s.p.d.t. switch may
be used in the meter circuit, to enable
balancing the final tubes’ plate currents.

Basically, this circuit uses only one
meter to check the alignment and tun-
ing of any circuit by measuring only
one of the operating constants: the
grid current. As all frequency multi-
plier stages operate in class C, the
amount of grid current drawn is a per-
fect indication of the tuning of the
preceding stage and can even be used
to check the performance of different
tubes or tube types in any given cir-
cuit. The meter is switched into the
grid return circuit of each stage in
turn, beginning at the oscillator and
winding up at the antenna. Let us set
up a typical transmitter, and see how
it works. (See Fig. 2.)

This is a partial schematic of an FM
transmitter but the principle is the same
with either FM or AM. Our transmit-
ter uses a total of five stages: a quad-
rupler, a tripler, two doublers, and the
final, not counting the oscillator. The
grid circuits of each stage are re-
turned to ground through the grid coils
and a grid resistor, in this case 220,-
000 ohms. At the bottom end of each
grid return, there is a 1000-ohm re-
sistor, suitably bypassed by a .002 pfd.
capacitor: this is across the whole re-
sistance network, to provide an r.f.
ground for the coil. Plate coils are
shown only for the tuning adjustments.

A multi-throw, single-pole switch is
shown in the metering circuit. This
switch should have as many positions
as there are stages to be checked.
From this switch, the leads go to a
common phone jack and on to ground.
The meter may be plugged into the
jack and removed after all adjust-
ments are completed, or permanently
wired into the circuit as a *“panel
meter.” If it is plugged in, it may be
used for tuning the final; this will be
discussed in just a moment.

The values given are for use with a
50 microampere movement. This is a
rather sensitive and delicate move-
ment, but one which is becoming in-
creasingly common, as many commer-
cial v.o.m.’s, such as Triplett, Simp-
son, Hickok, and others are using it.
If a less sensitive meter is used, it
might be necessary to adjust the size

(Continued on page 142)
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Fig. 2. Partial schematic of a commercial FM transmitter show-
ing how the meter is connected and selector switch inserted.
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Equipment used in the various echo circuits. Microphone is of the filter type.

matic show device —have become

necessary for even the smallest radio
station. Commercial departments are
often called upon to create a ‘“‘new
sound” for spot announcements. In-
deed, spot campaigns have been lost
when some ear-catching effect was not
ready. But local stations have difficul-
ty creating many effects. Salesmen
and front-office personnel are not ordi-
narily acquainted with audio circuitry,
while operators may lack time to ex-
periment. And, of course, expense
must be considered. Engineers and
commercial men alike will find here a
simple outline of echo, variable speed
recording, and filter microphone ef-
fects which can be easily produced
with equipment at hand.

Echo Chambers

Echo and reverberative effects are
useful in commercials. Your tape re-
corder will create them without the
need for actual chambers. Basically,
the echo involves feeding the tape re-
corder’s output back into its input
along with the sound for echo. Any of
several setups will serve. They all re-
quire a tape recorder with separate
recording and playback heads. Thus a
machine with three or more heads—
erase, record, playback—can be used
without alteration. The machine on
top of the console in the photograph is
one of this type. Following the de-
seription of echo circuits, a simple and
inexpensive method of adapting ma-
chines with only a single dual-purpose
record-playback head will be described.

Fig. 1 illustrates the sound for echo
being fed from a microphone through
a mixing console into a tape machine
input. The output of the machine’s

SOUND effects—once a network dra-

February, 1956

nusua Sounds

By
JACK THORNTON

Simple, standard equipment can be easily modified

to provide an interesting variety of sound effects.

playback head and amplifier is fed into
the console through a remote input,
where it is mixed with the original
sound’s source. The controlled feed-
back thus set up should be monitored
on a studio speaker or on earphones.
Note that the amount of feedback, or
echo, is controlled by the second input
mixer. Anything from a slight “live-
ness” to a weird wail can be produced.
The time delay involved is controlled
either by varying the tape’s speed or
the spacing between the recording and
playback heads. (This is covered more
fully in a later paragraph on adding a
playback head to a machine.) If you
want a recording, the same tape used
for the echo bears the material. If the
echo is aired live, the tape serves only

to produce the effect and might as well
be a short band spliced together to
move continuously.

A useful variation of this setup is
diagrammed in Fig. 2. You may not
wish a reverberating echo, but rather
desire the words to be repeated only
once. (Outdoor public address systems
sound like this if the sound from a
distant loudspeaker reaches the hearer
after that from a nearby speaker.)
Place the tape recorder microphone
and the control board microphone side
by side. Feed the tape machine from its
own microphone. At the control board,
feed in both the original sound and the
delayed signal from the tape. While
not as striking as a reverberating echo,

(Continued on page 116)

Fig. 1. (Le#t) The basic echo circuit. Diagram is for machine with separate recording
and playback amplifiers. A modified machine would feed into board microphone input.

Fig. 2. (Right) Echo variation. Machine diagrammed has additional head installed to work
into a microphone input. Other type machine would feed a remote input. Refer to text.
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in the 20Y4 series, the basic chassis

used in 1956 Admiral television re-
ceivers, is dip-soldered printed wiring.
The chassis is vertically mounted with
all tubes and most component parts ac-
cessible by simply removing the cab-
inet back.

The easy-to-get-at components and
the provision of test points permit fast
troubleshooting, and even complete
alignment, without removing the chas-
sis. The picture tube is mounted sep-
arately from the chassis, so that the
chassis can be removed without loosen-
ing or removing the picture tube. The
chassis mounting brackets allow the
chassis to be transported in either a
vertical or horizontal position.

The back view of a representative
1956 chassis, the 20Y4E, used in 21-
inch console and table models is shown
in Fig. 1. This view shows the cascode
turret tuner mounted in its “top tun-
ing” position. This tuner uses the
newly developed type 6BC8 twin triode
as a cascode r.f. amplifier. This tube is
a variable-mu type having a semi-re-
mote cut-off characteristic and allows
the r.f. amplifier to handle a wider
range of signal strengths. In an emer-
gency, a 6BZ7 tube can be used as a
substitute, but under some conditions
there may be more snow in the picture,
or if the incoming signal is very strong
there may be overloading, sync insta-
bility, and similar overload problems.

Three printed-wiring boards are
used. At the upper left corner of the
chassis (see Fig. 1) is an if. amplifier
board using two type 6BZ6 pentodes as
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ABOUT three-fourths of the circuitry

f these printed-wiring sets.

PEmSE S e a

the first and second i.f. amplifiers, and
a 6AMS as a third i.f. amplifier and
video detector. Immediately below the
if. board is the sound board which in-
cludes a 6AU6 4.5 mc. i.f. amplifier, a
B6ALS5 ratio detector, a 6AV6 sound am-
plifier, and a 6BF5 sound output. To
the right of the sound board is the
sync board which includes the 6AWS8
video amplifier and sync inverter, the
6CS6 gated sync separator, the 6BHS
gated a.g.c. tube and vertical oscillator,
the 684 vertical output, the 6AL5 hori-
zontal sync discriminator, and the
12AU7 horizontal oscillator. Only the
6CU6 horizontal output amplifier, the
6AU4 damper, the 1B3 high-voltage
rectifier, and the 5U4GA power-supply
rectifier are assembled on the main
chassis.

Although just about all components
and tube sockets are accessible for use
as test points, the following test points
are specifically identified on the print-
ed wiring boards and their locations
are noted in Figs. 1 and 4:

“X”_r.f. amplifier a.g.c. voltage.

“T”—i.f. amplifier a.g.c. voltage.

“V”—video detector output voltage.

“Y”—voltage across ratio detector
load. .

“Z”—ratio detector output.

An additional test point, “W,” is lo-
cated on the tuner near the 6J6 oscil-
lator-mixer tube as illustrated in Fig.
2. Also, in chassis having a built-in
all-channel u.h.f. tuner, the v.h.f. tuner,
r.f. amplifier, and mixer tubes become
i.f. preamplifiers when receiving u.h.f.
signals. In these chassis there is a test
point “U” on the tuner which provides

www americanradiohistorv com

Television

Test

the a.g.c. bias voltage applied to the
ond if. preamplifier (v.h.f. mixer)
when receiving u.h.f. signals. Test point
“U” is normally used only when align-
ing the u.h.f. tuner.

Test points are of little value unless
their use is understood. Starting with
the tuner, following is a description of
the troubles that can be found with
the aid of the test points.

Test point “W” provides a measure
of the tuner-mixer grid bias. Because
the mixer grid bias is grid leak bias, a
negative voltage will be measured at
test point “W” which is proportional
to the amplitude of the applied r.f.
voltages. Since most of the r.f. volt-
age applied to the mixer grid is from
the oscillator, the presence of a nega-
tive voltage of between 3 and 6 volts
will show that the oscillator is work-
ing. The lower figure (3 volts) will
occur on channels 7 through 13; the
higher, on channels 2 through 6. If
the oscillator is not oscillating, there
will be no sound or picture and there
will be little or no snow. While these
same symptoms could be caused by a
defective video i.f. amplifier or video
detector, if the voltage at test point
“W” is much less than about 3 volts,
it is more likely that the oscillator-
mixer tube in the tuner is defective or
the circuitry of this tube has a defect.

Measurement of a.g.c. bias voltage
often provides clues to troubles with
symptoms ranging from horizontal or
vertical sync instability to sound buzz
or washed-out pictures. The if. am-
plifier a.g.c. bias voltage can be
checked at test point “T”’ and the r.f.
amplifier a.g.c. bias can be measured
at test point “X.” Fig. 3 shows a
rough graph of the if. and r.f. a.g.c.
voltages for different signal levels. The
exact a.g.c. voltages will vary for dif-
ferent production run numbers on 20Y4
series chassis because of production
changes and tuner variations.

The actual values of a.g.c. voltages
are often not as important as the rela-
tionship between r.f. and i.f. amplifier
a.g.c. voltages. For instance, a low if.
a.g.c. voltage and a high r.f. a.g.c.
might indicate a grid-to-cathode short
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in the first i.f. amplifier or perhaps a
gassy i.f. amplifier tube. On the other
hand, a high if. a.g.c. voltage and a
low r.f. a.g.c. voltage might indicate a
defective r.f. amplifier tube. Of course,
if both r.f. and i.f. a.g.c. voltages are
very low, the trouble is probably in the
a.g.c. circuit itself. To be sure, it
would be necessary to check the volt-
age at the video detector output, test
point “V.”

On signals ranging from medium to
very strong, the d.c. voltage at test
point “V” will be about —3 volts. If
this voltage is much greater, then the
a.g.c. tube may be defective. Under
these conditions, the picture may be
unstable horizontally. If the voltage
at test point “V’" is much less than —2
volts on a moderately strong signal,
then the low a.g.c. voltages may be a
result of a defective i.f. amplifier or
video detector tube. If for some rea-
son there is a great loss of gain in the
3rd i.f. amplifier or the video detector,
chances are that the i.f. amplifier will
be overloaded on a strong signal and
vertical roll or other evidences of sync
clipping may result.

A good example of a trouble that is
sometimes difficult to isolate is when
the a.g.c. bypass or filter capacitors
become open or greatly decreased in
capacity in receivers having gated
a.g.c. This allows the 15,750 cps pulsed
voltage used to gate or key the a.g.c.
tube to appear on the a.g.c. bus. This
may cause a slight to severe shading
of the picture from left to right,
“touchy” sync, or complete loss of hor-
izontal synchronization. An oscilloscope
check at test points “T” or “X” under
these conditions would show horizontal
pulses or a saw-tooth at one or both
points. Sometimes horizontal weaving
or bending of the picture can be a re-
sult of 60 cps voltage on the a.g.c. bus.
Again, this trouble can be found with
an oscilloscope.

Test point “V” at the video detector
output is the key to quickly tracking
down many troubles. It enables the
technician who uses an oscilloscope to
quickly determine whether a fault is
in the tuner or if. amplifier, or at
some point beyond the video detector.
For example, suppose that a check at
test point “V” showed the sync pulses
were squeezed down so their amplitude
was much less than about 25% of the
total peak-to-peak amplitude of the
composite video signal. This would in-
dicate that the i.f. amplifiers were be-
ing overloaded, and a further check at
test points “T” and “X” might reveal
that the a.g.c. voltage at one or both
points is too low. Further checks
might uncover a shorted a.g.c. bypass
capacitor. for example.

Sound troubles can be localized
through the use of test points “Y” and
“Z.” The voltage at point “Y” will de-
pend upon signal strength and on the
adjustment of the fine-tuning control
on the tuner, but will range from
about one volt negative to as high as
25 volts negative on strong signals. The
presence of a negative voltage at test
point “Y” which varies with signal
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strength would localize a “no sound”
complaint to some point beyond the
ratio detector. Here again, although
only a d.c. voltage is supposed to be
present at test point “Y,” the answer
to some sound troubles can be found
by checking this point with an oscillo-
scope. For instance, if the electrolytic
capacitor which is connected across the
load of the ratio detector tube is open,
it will cause a buzz in the sound, and
this will show up in an oscilloscope
check.

Test point “Z” is the sound output
of the ratio detector, and the d.c. volt-
age at this point should be close to
Zero.

Aside from the regular test points
there are a number of other easy-to-
get-at points that are very handy in
troubleshooting. The picture-tube sock-
et is a good example. The output of
the video amplifier can be measured at
the picture-tube cathode (pin 11). By
dividing the peak-to-peak voltage
measured here by the peak-to-peak
voltage measured at test point “V,”
the gain of the video amplifier can be
chceked. In the 20Y4 series chassis
the video amplifier gain with the con-
trast control turned fully clockwise is
about 24.

The full “B+4” voltage from the
power supply can be measured at
either of the two large pins on the
speaker socket. Thesound output tube
is connected in series with other tubes,
including the 3rd i.f. amplifier and
sync separator, insofar as “B+4" dis-
tribution is concerned. For this rea-
son, a defective sound output tube can
affect the picture and synchronization
as well as the sound. To determine
whether the sound output tube is good
as a series “B+4-" regulator, measure
the voltage at the cathode, pin 2, of
the 6BF5 sound output tube. It should
be about 150 volts. In all except com-
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Fig. 2. Top view of the v.h.f. tuner
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sound output tube, this voltage can be
measured from the back of the set.

Placing a trouble light behind a
printed wiring board will actually al-
low the service technician to see
through the board since it is made of
translucent material. This makes it
possible to see all the printed wiring
connections between component parts,
just as illustrated by Fig. 4.

Even without any printed service
aids, the clean layout of the printed
wiring boards in the new Admiral chas-
sis, the accessibility of tubes and com-
ponents, and the provision of test
points should go a long way toward

bination models which use a 6DG6GT speeding up troubleshooting.
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By BERT WHYTE

I-AST month I used up most of my space
with my annual yak-yak about the New
York Audio Fair, and the reviews naturally
suffered. As promised, this month will be de-
voted to records . . . as many as I can slip
in. The reviews will be somewhat shorter
than usual, but if I'm to keep up with the
flood of new releases, that’s the way it has to
be! As you can imagine, I've been having
myself a ball with some of the new equip-
ment. Believe me, audio equipment is getting
down to a fine point these days . . . the set-
ups I have been using have now been refined
to the stage where the limiting factor is the
playback material.

I have everything so durn quiet now that
when rumble is heard, for instance, I know
that it is rumble inherent in the recording and
not my system. The same can be said about
wow and flutter and most noticeable has been
the prominence of tape noise and hiss. In
other words, in spite of what one might think
to the contrary, it is possible to have equip-
ment and discs so quiet that tape hiss can be
heard against the guieter background of the
disc! But don’t get all excited . . . this is a
condition largely the fault of a few careless
record companies and the average recorded
tape has a noise level considerably lower than
the best discs, so don’t throw away your tape
recorder ! .

Equipment used this month: Pickering
“Fluxvalve” cartridge; Pickering arm; Com-
ponents Corp. turntable; Maerantz preamp;

- McIntosh 60-watt amplifier; Jensen “Impe-
rial” speaker; the Stan White “4-D” speaker.
Tape equipment: Ampex 600 and 612 units.

STRAVINSKY

PETROUCHKA (Cowmplete).
Minneapolis Symphony Orchestra con-
ducted by Antal Dorati. Mercury MG-
50058. RIAA curve. Price $4.98.

Since 1949, the Ansermet/London record-
ing of this work has been virtually unassail-
able and has become, in the short history of
LP, a phonographic landmark. And deserv-
edly so, for it was and is an extraordinary
combination of superb reading and sound of
unusual “presence.” Up to this point, seven
competitive recordings have appeared none of
which engendered the slightest desire to
change my affection for the Ansermet. With
this present and eighth recording, the long
reign of the Ansermet has come to an end for
this is its equal in interpretation, superior in
sound, and has the added virtue of com-
pleteness.

With Mercury’s recent penchant for com-
plete, uncut ballets, we are fortunate in hear-
ing “Petrouchka” in its original form rather
than as a “suite” from the score which has
been the case in all previous recordings of the
work. As such, this recording presents many
new facets of “Petrouchka,” and as Dorati
adheres strictly to the original score indica-
tions for tempi, etc. even the familiar sections

70

are a little strange sounding to ears long con-
ditioned to Ansermet’s way with the suite.
However it does not take long to realize that
this is a much more graphic realization of the
story and one is enchanted anew with this
masterpiece.

Soundwise, as all good audiophiles know,
the Ansermet disc was a demonstration show-
piece which, as previously noted, held its own
for six years. But good as it was, it pales to
nothing before this stunning, this overwhelm-
ing sonic tour-de-force. When heard over a
top wide-range high-fidelity system this is
sound of spectacular brilliance and breath-
taking realism. All the myriad elements in
“Petrouchka” which lend themselves so well
to hi-fi recording, are heard with new clarity
and definition. The snare drum, so beloved in
the old Ansermet, is ever more “snarly’”’ and
distinct. The trumpets, so widely used in their
high register throughout this score, are beau-
tifully clean and display no stridency which
was a major drawback in previous recordings.
The strings are clean-lined, all the wonderful
Stravinsky winds . . . his flutes, piccolos,
clarinets, and his beloved bassoon are vi-
brantly alive with “presence.” Interesting too,
was the piano section which in its flawless
delineation gives rise to the thought of what
the famed Mercury “Olympian” technique
could accomplish with piano concerti!

Wrap all these wonderful sounds in spa-
cious but not overdone acoustics, combine
with ultra-wide frequency response and dy-
namic range and you have a recording which
should stand the test of time even better than
the London disc. Highly recommended to all
and an absolute “must” for the Stravinsky-
ite. Good surfaces and no rumble in my re-
view copy.

GROFE

GRAND CANYON SUITE
COPLAND

EL SALON MEXICO

- Boston Pops Orchestra conducted by

Arthur Fiedler. Victor LM1928. RIAA
curve. Price $3.98.

This recording fills a long felt need for a
really hi-fi version of the “Grand Canyon
Suite,” as well as giving us a bonus of the
best “El Salon Mexico” available. The per-
formances of Fiedler are of very high order
even if he doesn’t equal the titanic driving
energy of Toscanini in the famous “Cloud-
burst” section of the “Canyon.” For those of
you long fed up with “On the Trail” a la
Johnny of Philip Morris fags, try listening to
it as it is properly done on this disc. And to
those of you who have never heard other
than “On the Trail” section of the suite, I
suggest hearing the whole thing . . . there
are some very lovely things in this music

The opinions expressed in this column are those of
the reviewer and do not necessarily reflect the views
or opinions of the editors or the publishers of this
magazine.
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especially the “Sunrise,”” “Painted Desert,”
and “Sunset” sections. It has been a long
time since I have heard such wonderful
playing from the Boston Symphony .
simply exquisite string and wind playing. The
splendidly clean sound, especially the strings,
the wide frequency and dynamic range, and
the properly spacious acoustics which create
the wanted “wide open spaces” feeling in the
“Suite,” make for one of the most rewarding
Boston Symphony discs now available.

HAYDN :

THE CREATION
Vienna State Opera Chorus and Orches-
tra conducted by Mogens Woldike with
Teresa Stich-Randall, soprano; Anton
Dermota, tenor; Anny Felbermeyer, so-
prano; Paul Schoeflier, baritone; Fred
Guthrie, bass. Vanguard VRS471/472.
RIAA curve. Price $9.96. Two discs.

This is the third version of this Haydn
masterpiece on LP, and as far as I'm con-
cerned they can stop right here. The only
proper word for this is the much-overworked
“fabulous.” This is one of those recordings
where you instinctively know the participants
involved are supremely conscientious and in
their projection of the work, they are enjoy-
ing themselves. From all aspects ... the
authoritative and painstaking conducting of
Woldike, the dedicated and beautiful singing
of the wonderful soloists and the chorus, and
the superlatively clean wide-range sound, this
is the recording of choice. Vanguard is cer-
tainly to be complimented for undertaking
such an ambitious project and for bringing
together such an outstanding cast. Vocal
purity and orchestral definition are the out-

_standing things in matters of sound and I am

happy to note that the scourge of large scale
choral works . . . the “blast” and choral/or-
chestral “blur and fusion’ are almost totally
absent. For oratorio lovers this is on the
“must” list.

MOZART

SERENADE #4 IN D MAJOR

New Symphony Orchestra of London
conducted by Peter Maag. London
LL1206. RIAA curve. Price $3.98. -

Another London contribution to the Mozart
Bicentennial and a good one. Youngish Mr.
Maag evidently knows his way with Mozart
and turns in an excellent performance, and
the New Symphony Orchestra, not heard
from for some time, does quite well even if
the precision of the string section is some-
what less than perfect. Finely wrought sound,
with exceptional string tone and very bright
woodwinds plus an acoustic perspective that
is spacious but in keeping with the score.
Mozart afficionados will probably rejoice in
this good-sounding version, since the onlv
other LP of the “Serenade” is a miserable
caricature of the work on the Colosseum
label. Surfaces a little ticky in my copv.

LISZT
PIANO CONCERTO #1
HUNGARIAN FANTASIA
Philharmonia Orchestra conducted by
Otto Ackerman, Geza Anda, pianist. An-
gel 35268. RIAA curve. Price $4.98.

Lovers of the big romantic piano concerto
will have a field day with this disc! It has
one of the most “big-boned,” robust piano
sounds heard in some time, and is quite a
switch from the usual Angel sound. Geza
Anda who is proving himself as versatile in
repertoire as he is good in talent, gives the
most rousing performance of the “Concerto”
available on LP. Noted in other recordings
for his restraint and delicacy he essays the
grandiose approach here and it comes off very
well. With a steel-fingered, facile technique
his reading thunders in properly Liszt-ian

(Continued on page 90)
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these 3 hot dipped galvanized

towers

No guying needed to 40—50—or
60 feet! Guyed heights safely
up to 200—300 feet!

NO. 6 TOWER
Features unexcelled 12'4” equi- |
lateral 'magic triangle” design
with electric v»elding through-
our. Self- supportmg t0!50’, the
Rohn No. 6 is ideal for home
TV mstallanon . L

Pat. Pen,di_ﬁg'

** Magic Tnungle desngn
vtilizes mass production muchlnes
—means sturdier iowers,
umformny und lower cas'sl

““PACKAGED”
TOWER

Constructed for ease in shlp“
ping and storage. A 48’ tgg»ver
comes in six 8’ sections bou %d
together in a single 8’ x 20"
package! Self-suppomng and
available in 24’ to 64’ sizes.

and now, a new and T -
completely hot-dipped
galvanized, heavy duty

NO. 40
COMMUNICATIONS
TOWER

For extreme heights and commu-
nication purposes of all kinds; the
Rohn No. 40 gives you strength
and durability on which you can
depend. The time tested and prov-
en equilateral triangle  design
using extra heavy duty tubing and
corrugated steel cross-bracing is
utilized in this new Rohn Tower.
The No. 40 is structurally sound
so that you can install it for
heights up to 300’; and is pre-
ferred for lesser heights when con-
siderably greater strength is re-
quired because of excessive wind
or antenna loading, etc. Check
this tower for your requirements
of this type. You'll find it just
can’t be beat, neither structurally
nor price-wise!
Note: For lesser heights, use the
Rohn No. 20 or No. 30 Tower

. for experimental operation,
use the Rohn "Fold-Over” Tower,

All Rohn Towers are quickly erected- shipped
in easy-to-handle sections; and, Rohn-Designed

MAIL THIS COUPON FOR FREE LITERATURE!

accessories are available with each tower.

Check the complete line of Rohn Towers, including Roof Towers, Masts
and Tubing ... plus a full line of tower and TV installation products
such as bases, house mounts, brackets, service tables, guy brackets and
rings plus dozens of other items.

ROHN Manufacturing Company

116 LIMESTONE, BELLEVUE
PEORIA, ILLINOIS

February, 1956
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Rohn Manufacturing Company

116 Limestone, Bellevue

Peoria, lllinois

Gentlemen: Please rush me complete details on the full
line of Rohn Towers and Accessories.

Firm

Name ; Title
Address s
City. State.

Al
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0 AC! Matilda! Come quick!” Bar-
M ney yelled as he popped his red
head inside the door of the serv-

ice shop and as quickly withdrew it.

Mac dropped his solder gun on the
bench; Matilda sprang up from her
typewriter; and both rushed out into
the wan sunshine that was slowly
melting the February slush.

“Where's the wreck?” Mac de-
manded as he stared up and down the
normal-looking street.

“Who said anything about a wreck?”
Barney asked as he looked searchingly
about. “I just saw the first robin, and
I wanted you two for witnesses.”

“You mean you dragged us out here
in the cold just to see a bird?” Matilda
demanded as she hugged her thinly-
clad shoulders against the chilly breeze
blowing off the melting snow.

“Not just a bird, a robin—and the
first one this year,”” Barney explained
heatedly. “You were too slow, and it's
gone now, but I did see one.”

“Of course you did!” Mac said with
the exaggerated reassurance one em-
ploys with a child or the mentally de-
ficient as he placed a soothing arm
around Barney’s shoulders. “Now you
just come on inside and tell old Uncle
Mac all about it.”

“All right, you smart alecks,” Bar-
ney growled as he shrugged off Mac’s
arm and stalked through the door of
the service shop. “Have your fun, but
I guess I know what I saw.”

He sulked for a full half hour, which
was a long time for the Irish lad with
the sunny disposition; but then he
could stand the silence no longer.

“Mac,” he asked, “aren’t Americans
the best technicians in the world?™

“How do you mean?”’

“Well, don’t we have more know-
how than any other nation when it
comes to making things? Aren't our
products the best?”

“That’s a pretty broad claim,” Mac
said slowly; “what brings it up?”

“Last night after radio club a gang
of the hams and hi-fi boys had a coffee-
and-doughnuts session at the diner.
Somehow we got on the subject of
whether American products were tops
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”

By JOHN T. FRYE

ARE WE TOPS?

or not. I had always taken it pretty
much for granted that they were, but
some of the fellows put up a pretty
stiff argument to the contrary.

“Take the manufacture of autemo-

biles, for example, a field in which we
might be expected to shine since we
own three-fourths of all the automo-
biles in the world. Well, they said if
you wanted and could afford the best,
you did not buy an American stock car
but instead purchased a foreign sports
car or a Rolls Royce. One guy, who is
a nut on automobiles, said proof of the
supremacy of English cars was con-
tained in ‘Automobdile Facts and Fig-
ures’ for 1954. In that year England
made only one-sixth as many cars as
we did, but she exported twice as
many.”’

“A lot of other factors beside quality
could influence those figures,” Mac
commented. “There’s price, nearness to
the European market, gas consump-
tion in countries where gasoline is ex-
pensive, and so on.”

“T used some of those arguments, but
then they switched to our own field of
electronics. If we are so smart elec-
tronically, they wanted to know, how
come we let the English beat us to the
discovery of radar? Next the hi-fi
boys chimed in and claimed that Eng-
land was out in front in the develop-
ment of really high-quality audio
equipment. They threw the William-
son amplifier at me, pointed out how
many hi-fi magazine articles were writ-
ten by English authors, and said that
a couple of the best and most popular
record players on the American market
were made in England. To add insult
to injury, one of the fellows who be-
longs to a tape correspondence club
said -that an English girl with whom
he was corresponding had just pur-
chased a new tape recorder and had
sent him what she called the ‘gen
sheet.” This recorder cost almost ex-
actly the equivalent in pounds that his
own machine had cost in dollars; yet
her machine specified a better frequen-
cy response at 33 ips than his claimed
at 7% ips; and at 7% ips the frequency
response of the English recorder was
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nearly twice that of the best claimed
for the better-than-average American
home recorder.”

“They were really pouring it on you,
weren't they?” Mac said with a
chuckle. “Just to make you feel worse,
let me relate a little incident that hap-
pened only last month:

“A man brought in an English-made
record changer for repair. It did not
take long to spot the trouble: a small
gear that had been pressed on a boss
on another gear had worked loose.
The owner had used this machine for

many months, and the trouble could

easily have been the result of ‘man-
h_andliﬁg’ the changer. In order to re-
move the small assembly, I had to
study the construction of the mechan-
ism pretty thoroughly; and I was very
much impressed with the good design
and quality of workmanship. There
was no skimping of material. The en-
tire mechanism was put together with
screws, and there was no reliance on
spot-welding, bent-over tabs, or other
devices that make for quick and cheap
assembly but render the replacement
of parts nearly impossible. Everything
had apparently been done to make this
changer- operate perfectly when new
and to keep it operating that way for
a long time. As a single example, the
rubber drive wheels were automatical-
ly removed from contact with the turn-
table when the changer shut itself off
to prevent the development of pressure
flat spots on those wheels.

“At any rate, I told the customer
that since the changer was made
abroad it would doubtless take a long
time to get a replacement part; so I
merely used a prick-punch to anchor
the loose gear firmly in place and ex-
plained I was confident this part would
never give any more trouble. At his
insistence, though, I wrote to the U. S.
distributor for the machine given in
our service data and requested that a
new part be sent C.O.D. About four
days later I received an air mail letter

‘from the distributor apologizing for

the part failure! He went on to say
that a new part was being sent air
mail at no charge, and it arrived in
the same mail!

“Remember this changer was not in
warranty and that the trouble could
easily have been caused by rough treat-
ment. I had simply stated I needed a
new part, nothing more. Contrast this
with the case of that little receiver
over there on the shelf. Over a month
ago I ordered a new speaker for this
radio that was purchased not quite a
year ago. Apparently the distributor
for this area did not have it in stock
and back-ordered it from the factory.
But why take a whole month to get a
replacement part? My customer is
thoroughly disgusted and swears he
will never buy another product of that
manufacture. The company that makes

-this set is one of the largest in the

country and spends millions of dollars
each year for radio, TV, magazine, and
newspaper advertising; yet all the
good-will they create in this fashion is
(Continued on page 178)

RADIO & TELEVISION NEWS


www.americanradiohistory.com

V-7A VACUUM TUBE VOLTMETER: Easily the world’s largest
selling VITVM. Features peak-to-peak scales—etched metal
circuit board—1% precision resistors—full wave rectifier and
AC input circuit—reads rms and peak-to-peak AC, DC, and
ohms.

O-10 LABORATORY TYPE OSCILLOSCOPE: The world's largest
selling oscilloscope kit, and the most successful oscilloscope
in history. Designed especially for color and black-and-
white TV service work. Its 5 megacycle bandwidth and new
500 Kc sweep generator readily qualify it for laboratory
applications. Features easy-to-assemble etched metal cir-
cuit board construction.

WORLD'S LEADING
MANUFACTURER
OF ELECTROMIC

KITS ...

AMATEUR

RADIO

RADID & Tv
SERVICEMEN

INDUSTRIAL

LABORATORIES

TRAINING
SCHOOLS

WA-P2 HIGH FIDELITY PREAMPUFIER: This is the world’s larg~
est selling hi fi preamplifier kit. Features complete equal-
ization, 5 separate switch-selected inputs with individual
pre-set level controls, beautiful modern appearance, high-
quality components.

HIGH FIDELITY AMPLIFIERS: Five Heathkit Models to choose
from at prices ranging from $16.95 to $59.75. Power output
range from 7 to 25 watts.

DX-100 TRANSMITTER: A 100 watt phone and CW ham trans-
mitter, offering the greatest dollar value available in the
ham radio field today.

Greatest Dollar Value Through Factory-To-You Selling!

| sl
ﬁ = . "‘:'a?:.x
¥

-4::‘
-ﬁc&i}iﬁ 11

.:*.m

Tih
Eaj CAN GIVE YOU ALL

OF THESE DISTINCTIVE ADVANTAGES!

) The Most Complete Construction Manuals for Easy Assembly.

Field.

Performance.

HEATH COMPANY

February, 1956

A Subsidiary
of Daystrom, fne,

Originality of Design—Developed Through Pioneering in the Kit Instrument

Greatest Dollar Value—Finest Quality with Real Economy.
Direct Contact with Manufacturer—Lower Price, Guaranteed Performance.

Etched Metal, Prewired Circuit Boards—Save Construction Time, Improve

High Quality Standard Components for Long-Life Service.

BENTON HARBOR 15, MICHIGAN
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there is no substitute for

'HEATHKIT QUALITY

YOU GET MORE: All first-run, top quality parts
—the latest in electronic design—complete and com-
MODEL  prehensive step-by-step assembly instructions with
large pictorial diagrams and assembly drawings.
Proven performance through the production of
thousands of kits.

9 %d%/rééf LOW CAPACITY
PROBE KIT

0 Fbaliikd ETCHED CIRCUIT

COLOR-TY
5" OSCILLOSCOPE KIT

This deluxe quality oscilloscope has proven itself through
thousands of operating hours in service shops and labora-
tories. Features the best in components—and the best in
circuit design.

Features amplifier response to 5 Mc for color TV work,
and employs the radically new sweep circuit to provide
stable operation up to 500,000 cps. In addition, etched metal,
pre-wired circuit boards cut assembly time almost in half,
and permit a level of circuit stability never before achieved
in an oscilloscope of this type.

Vertical amplifiers flat within -2 db —5 db from 2 cps
to 5 Mc, down only 1% db at 3.58 Mec. Vertical sensitivity is
0.025 volts, (rms) per inch at 1 Ke. 11 tube circuit employs
a 5UP1 CRT.

Plastic molded capacitors used for coupling and bypass—
preformed and cabled wiring harness provided.

Features built-in peak-to-peak cali- MODEL 0-10
brating source—retrace blanking ampli-
fier—push-pull amplifiers and step-at- $695.°
tenuated input. Shpg. Wi. 21 Lbs.

@ 7R ETCHED CIRCUIT
5" OSCILLOSCOPE KIT

This is a general purpose oscilloscope for the more usual
applications in the service shop or lab, yet is comparable
to scopes costing many dollars more.

Features full size 5”7 CRT (5BP1), built-in peak-to-peak
voltage calibration—3 step input attenuator—phasing con-
trol—push-pull deflection amplifiers—and etched metal pre-
wired circuit boards.

Vertical channel flat within =3 db from 2 cps to 200 Ke,
with 0.03 V. rms/inch, peak-to-peak sen- MODEL OM-1
sitivity at 1 Ke. Sweep circuit from 20
cps to 100,000 cps. A scope you will be $495.°
proud to own and use. Shpg. Wt. 21 Lbs.

Scope investigation of circuits encountered in TV re-
quires the use of special low capacity probe to prevent
loss of gain, circuit loading, or distortion. This probe
features a variable capacitor to provide NO. 342
correct instrument impedance matching.

Also the ratio of attenuation can be con- $35.°
trolled. Shpg. Wt. I Lb.

9 F5alis;” ETCHED CIRCUIT
SCOPE DEMODULATOR PROBE KIT

Extend the usefulness of your Oscilloscope by observing
modulation envelope of R.F. or LF. carriers found in
TV and radio receivers. Functions like NO. 337-C
AM detector to pass only modulatic‘)n of $35°
signal and not signal itself. Applied volt- ®
age limits are 30 V. RMS and 500 V. DC. shpg.wt. 1 Lb.

6 75alihsZ ETCHED CIRCUIT
3" OSCILLOSCOPE KIT

This compact little oscilloscope measures only 9%” H, x
61%” W. x 1134” D., and weighs only 11 1bs! Easily em-
ployed for home service calls, for work in the field or is
just the ticket for use in the ham shack or home work-
shop. Incorporates many of the features of the Model
OM-1, but yet is smaller in physical size for portability.
Employing etched circuit boards, the Model OL-1 fea-
tures vertical response within + 3 db from 2 cps to
200 Kc. Vertical sensitivity is 0.25 V. RMS/inch peak-to-
peak, and sweep generator operates from 20 cps to 100,000
cps. Provision for r.f. connection to deflection plates for
modulation monitoring, and incorpo- MODEL OL-1
rates many features not expected at
this price level. 8-tube circuit features 5295.0
a type 3GP1 Cathode Ray Tube. Shpg. Wt. 14 Lbs.
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A Subsidiar
HEATH COMPANY /7" BENTON HARBOR 15, MICHIGAN |
: of Daystrom, Inc.
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fill your test requirements

WITH HEATHKITS |

DESIGNED FOR YOU: Heath Company test
equipment is designed for the maximum in con-
venience. Besides being functional, Heathkits rep-
resent the very latest in modern physical appear-
ance, and incorporate all the latest circuit design
features for comprehensive test coverage.

o F5602li" ETCHED CIRCUIT

VACUUM

wee VOLTMETER KIT

Besides measuring AC (rms), DC and resistance, the
modern-design V-TA incorporates peak-to-peak meas-
urement for FM and television servicing.

AC (rms) and DC voltage ranges are 1.5, 5, 15, 50, 150,
500, and 1500. Peak-to-peak AC voltage ranges are 4, 14,
40, 140, 400, 1400, and 4000. Ohmmeter ranges are X1, X10,
X100, X1000, X10K, X100K, and X1 megohm. Also a db
scale is provided. A polarity reversing switch provided
for DC measurements, and zero center operation within
range of front panel controls. Employs a 200 Ha meter-
for indication. Input impedance is 11 megohms.

Etched metal, pre-wired circuit
board for fast, easy assembly and re- MODEL V-7A

liable operation is 50% thicker for 52450
®

6 75605 ETCHED CIRCUIT
RF PROBE KIT

The Heathkit RF Probe used in conjunction with any
11 megohm VTVM will permit RF meas- nNO. 309-C
urements up to 250 Mc with =+ 10% accu- $35°
racy. Uses etched circuits for increased °
circuit stability and ease of assembly. Shpg.W1.1Lb.

@ %MZ‘. ETCHED CIRCUIT
PEAK-TO-PEAK PROBE KIT

Now read peak-to-peak voltages on the DC scale of
any 11 megohm VTVM with this new probe, employ-
ing etched circuit for stability and low NoO. 338-C
loss. Readings made directly from $55°
VTVM scales, from 5 Kc to 5 Mc. Not A
required for Heathkit Model V-TAVTVM. shpg. Wt. 2 Lhs.

6 Sl 30,000 VOLT D.C.
HIGH VOLTAGE PROBE KIT

For TV service work or similar application for meas-
urement of high DC voltage. Precision

multiplier resistor mounted inside plas- NO. 336
tic probe. Multiplication factor of 100 on $45°
the ranges of Heathkit 11 megohm .
VTVM. Shpg. Wt. 2 Lbs,

(6) S
HANDITESTER KIT

The Model M=1 measures AC or DC voltage at 0-10, 30,
300, 1000, and 5000 volts. Measures direct current at §-10
ma. and 0-100 ma. Provides ohmmeter ranges of (-3000
(30 ohm cerdter scale) and 0-300,000 ohms (3000 ohms
center scale). Features a 400 ua. meter for sensitivity of
1000 ohms/volt. Because of its size, the M-1 is a very

more rugged physical construction. 1%
precision resistors for utmost accuracy. Shpg. Wt. 7 Lbs.

@ Ao 20,000 OHMS/VOLT
MULTIMETER KIT

The MM-1 is a portable instrument for outside servicing,
for field testing, or for quick portability in the service
shop. Combines attractive physical appearance with
functional design. 20,000 ohms/v. DC, and 5000 ohms/v.
AC. AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500,
1500 and 5000 volts. Direct current ranges are 0-150 pa.,
15 ma., 150 ma., 500 ma.,and 15 amperes. Resistance ranges
are X1, X100, X10,000 providing center scale readings of
15, 1500 and 150,000 ohms. DB ranges cover —10 db to

165 db. handy portable instrument that will fit in your coat
Features a 4%” 50 pa. meter. Pro- pocket, tool box, glove compartment, or desk drawer.
vides polarity reversal on DC measure- MODEL MM-1 Makes a fine standby unit in the serv- MODEL M-1

ments. 1% precision resistors used in s so
29>

multiplier circuits. Not affected by

ice shop when the main instruments $I45°
[ ]
RF fields. Shpg. Wt. 6 Lbs.

are in use, or is ideal for the hobbyist
or beginner. An unusual dollar value. Shpg.Wt. 3 Lbs.

. | y A Subsidiary . g e TR
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The Model TS-4 features a controllable
inductor for all-electronic sweep, improved
oscillator and automatic gain circuitry,
high RF output, center sweep operation,
and improved linearity. It sets a new high
standard for sweep generator operation,
and is absolutely essential for the up-to-
date service shop doing FM, black-and-
white TV, and color TV work.

Voltage regulation and effective AGC
action insure flat output over a wide fre-
quency range. Electronic sweep insures .
complete absence of mechanical vibration.
Sweep deviation controllable from 0 up to
40 Mc, depending upon base frequency. Effective two-way blanking.

Fundamental output from 3.6 Mc to 220 Mc in 4 bands. Crystal marker
provides markers at 4.5 Mc and multiples thereof. Crystal MODEL T5-4
included with kit, Variable marker covers from 19 Mc to s 4950
60 Mc on fundamentals, and up to 180 Mc on harmonics. A
Provision for external marker. Shpg. Wi. 16 Lbs.

(1) 756007 LINEARITY PATTERN
GENERATOR KIT

The new-design Model LP-1 produces vertical or horizontal bar pat-
terns, a cross-hatch pattern, or white dots on the screen of the TV
set under test. No internal connections required. Special clip is
attached to the TV antenna terminals. Instant selection of the pattern
desired for adjustment of vertical and horizontal linearity, picture size,
aspect ratio, and focus. Dot pattern presentation is a must for color
convergence adjustments on color TV sets. MODEL LP-1
Extended operating range covers all television chan- $2 50
nels from 2 to 13. Produces 6 to 12 vertical bars or 2 A
4 to 7 horizontal bars. Shpg. Wt. 7 Lbs.

Fbali; LABORATORY
GENERATOR KIT

The Heathkit Model LG-1 Laboratory Generator is a high-accuracy
signal source for applications where metered performance is essential
It covers from 100 Kc to 30 Mc on fundamentals in 5 bands. Modu-
lation is at 400 cycles, and modulation is variable from 0-509,. RF
output from 100,000 uv. to 1. uv. 200 pa, meter reads the RF output
in microvolts, or percentage of modulation. Fixed step and variable
output attenuation provided. MODEL LG-1
Features voltage regulation, and double copper plated s 50
shielding for-stability. Provision for external modula- 39 A
tion. Coaxial output cable (50 ohms). Shpg. Wi, 16 Lbs.

Abaiihsl CATHODE RAY
TUBE CHECKER KIT

This new-design instrument holds the key to rapid and complete
picture tube testing, either in the set, on the work-bench, or in the
carton. Tests for shorts, leakage, and emission. Features Shadow-
graph test (a spot of light on the screen) to indicate whether the tube
1s capable of functioning.

The Model CC-1 tests all electromagnetic deflection picture tubes
normally encountered in television servicing. Supplies all .operating
voltages to the tube under test, and indicates the condition of the tube
on a large “GOOD-BAD” scale. Features spring loaded  mobst cc-1
test switches for operator protection. $225°

The CC-1 is housed in an attractive portable case A
and is light in weight — ideal for outside service calls. shpg. wt. 10 Lbs.

Abalithr DIRECT READING
CAPACITY METER KIT

Not only is this instrument popular in the service shop, but it has
found extensive application in industrial situations. Ideal for quality
control work, production line checking, or for matching pairs.
Features direct reading linear scales from 100 mmf to .1 mfd full
scale. Necessary only to connect a capacitor of unknown value to
the insulated binding posts, select the correct range, mobeL cm-1
and read the meter. The CM-1 is not susceptible to s 50
hand capacity, and has a residual capacity of less than 29 A
1 mmf, Shpg. Wt. 7 Lbs.

N

®

o
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This is one of the biggest signal generator bar- : "
gains available today. The tried and proven

Model SG-8 offers all of the outstanding fea-

tures required for a basic service instrument.
High quality components and outstanding per-
formance.

The SG-8 covers 160 Kc to 110 Mc on funda-
mentals in 5 bands, and calibrated harmonics
extend its-usefulness up to 220 Mc. The output
signal is modulated at 400 cps, and the RF ’
output is in excess of 100,000 uv. Output con- :
MODEL 56-8 51950 trolled by both a continuously variable and a
Shpg. Wt. 8 Lbs. ° fixed step attenuator. Also, audio output may
be obtained for amplifier testing. Don’t let the

low price deceive you. This is a professional type service instrument to fulfill
the signal source requirements in the service lab.

@ 4w ... \MPEDANCE BRIDGE KIT

The IB-2 features built-in adjustable phase shift oscillator and amplifier,
and has panel provisions for external generator. Measures resistance, capaci-
tance, inductance, dissipation factors of condensers, and storage factor of
inductance.

D, Q, and DQ functions combined in one control. %% resistors and %%
silver-mica capacitors especially selected for this instru-

KIT

e A

i 4 . . MODEL IB-2
ment. A 100-0-100 microammeter provides null indications. s L 580
Two-section CRL dial provides 10 separate “units” with an 59 Py
accuracy of .5%. Fractions of units read on variable control. Shpg. Wt. 12 Lbs.

i

@) Sk ¢Q” METER KIT

The Heathkit Model QM-1 will measure the Q of inductances and the RF
resistance and distributed capacity of coils. Employs a 4%” 50 microampere
meter for direct indication. Will test at frequencies of 150 Kc to 18 Mc in 4
ranges. Measures capacity from 40 mmf to 450 mmf within + 3 mmf. Indis-
pensible for coil winding and determining unknown condenser values. A
worthwhile addition to your laboratory at an outstandingly R

A . 5 am-1
low price. Useful for checking wave traps, chokes, peaking s 50
coils, ete. Laboratory facilities are now available to the 44 °
service shop and home lab. Shpg. Wt. 14 Lbs.

e Al 6—12 VOLT
BATTERY ELIMINATOR KIT

This modern battery eliminator will supply 6 or 12 volt output for ordinary
automobile radios as well as 12 volts for the new models in the latest model
cars. Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will
deliver up to 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Two
10,000 microfarad filter capacitors insure smooth DC output.

. . MODEL BE-4
Two panel meters monitor output voltage and current. Will s 50
double as a battery charger. Definitely required for auto- 3‘ o
mobile radio service work. Shpg. Wt. 17 Lbs.

O 4wz DECADE RESISTANCE KIT

Twenty 1% precision resistors provide resistance from 1 to

. . oD -
99,999 ohms in 1 ohm steps. Indispensible around service hg £l ;ROI
shop laboratory, ham shack, or home workshop. Well worth 19 A
the extremely low Heathkit price. Shpg. Wt. 4 Lbs.

© Asés VIBRATOR TESTER KIT

Tests vibrators for proper starting and indicates the quality of the output
on a large “GOOD-BAD” scale. Checks both interrupter k
and self-rectifier types in 5 different sockets. Operates from
any battery eliminator delivering variable voltage from 4 $I45.°
1o 6 volts DC at 4 amps. Ideal companion to the Model BE-4. Shpg. Wi. 6 Lbs.

(® 4247 DECADE CONDENSER KIT

Provides capacity values from 100 mmf to 0.111 mfd in steps of 100 mmf.
+ 1% precision silver-mica condensers used. High quality MODEL DC-1
ceramic switches for reduced leakage. Polished birch cab- s 50
inet. Extremely valuable in all electronic activity. 16 A

MODEL VT-1

Shpg. Wt. 3 Lbs.

COMPANY
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A

o The Heathkit Model TC-2 is an emission type tube tester that repre-

sents a tremendous saving over the price of a comparable unit from any
other source. At only $29.50, you can have a tube tester of your own, even
if you are an experimenter, or only do part time service work. Extremely
: ; popular with radio servicemen, it uses a 4%” meter with 3-color meter face for
simple “GOOD-BAD” indications that the customer can understand. Will test

c H Ec K E R all tubes commonly encountered in radio and TV service work.
Ten 3-position lever switches for “open” or “short” tests on each tube ele~

Line adjust control provided. The roll chart is illuminated.
Sockets provided for 4, 5, 6, and 7-pin, octal, and loctal

tubes, 7 and 9 pin miniature tubes, and the 5 pin Hytron MODEL TC-2

tubes. Blank space provided for future socket addition. Tests $

tubes for opens, and shorts, and for quality on the basis of 950

total emission. 14 different filament voltage values provided.

> ment. Neon bulb indicates filament continuity or short between tube elements.

Shpg. Wt. 12 Lbs.

(2] 727 PORTABLE TUBE CHECKER KIT

The Model TC-2P is identical to the Model TC-2 except that it is housed
in a rugged carrying case. This strikingly attractive and practical two-tone case
is finished in proxylin impregnated fabric. The cover is de- MODEL TC-2P
tachable, and the hardware is brass plated. This case imparts $ 50

a real professional appearance to the instrument. Ideal for 34
home service calls, or any portable application.

Shpg. Wt. 15 Lbs.

The Heathkit TV picture tube test adapter is designed for use MODEL 355
with the Model TC-2 Tube Checker. Test picture tubes for $45°
emission, shorts, and thereby determine tube quality. Consists .
of 12-pin TV tube socket, 4 ft. cable, octal connector, and Shpg. Wt. 1 Lb.
necessary technical data. (Not a kit.)

O swr. ..
CONDENSER CHECKER KIT

Use this Condenser Checker to quickly and accurately measure those un-
known condenser and resistor values. All readings taken directly from the
calibrated panel scales without any involved calculation. Capacity measure-
ments in four ranges from .00001 to 1000 mfds. Checks paper, mica, ceramic and
electrolytic condensers. A power factor control is available for accurate indi-
cation of electrolytic condenser efficiency. Leakage test switch—selection of five
polarizing voltages, 25 volts to 450 volts DC to indicate condenser operating
quality under actual load conditions. Spring-return test switch automatically
discharges condenser under test and eliminates shock hazard to the operator.
Resistance measurements can be made in the range from 100 ohms to 5 meg-
ohms. Here again, all values are read directly on the calibrated scales. Increased
sensitivity coupled with an electron beam null indicator in-
creases overall instrument usefulness. MODEL C-3
For safety of operation, the circuit is entirely transformer s 50
operated. An outstanding low kit price for this surprisingly 19 .
accurate instrument. Shpg. Wt. 7 Lbs.

6 7 VISUAL-AURAL
SIGNAL TRACER KIT

This signal tracer is extremely valuable in servicing AM, FM, and TV receivers,
especially when it comes to isolating trouble to a particular stage of the circuit
under test.

This visual-aural tracer features a high gain RF input channel to permit
signal tracing from the receiver antenna input clear through all RF, IF, de-
tector, and audio stages to the speaker. Separate low-gain channel provided
for audio circuit exploration. Both visual and aural indication by means of a
speaker or headphone, and electron beam “eye” tube as a level indicator. Also
incorporates a noise locater circuit for DC noise checks, and a built-in cali-
brated wattmeter (30-500 watts). Panel terminals provided

!

: ; for “patching” output transformer or speaker into external MODEL T-3
circuit for test purposes. Designed especially for the radio s so

H E A T H and TV serviceman. Cabinet size: 91%” wide x 61%” high x 57 23 ’
deep. A real test equipment bargain. Shpg. Wi. 9 Lbs.

COMPANY _
} BENTON HARBOR 15, MICHIGAN
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- o . 1
Used with a sine wave generator, the Model ﬁ
HD-1 will check the harmonic distortion out-~ v .
put of audio amplifiers under a variety of lc

conditions. Reads distortion directly on the
meter as a percentage of the input signal. -
Operates between 20 and 20,000 cps. High

impedance VTVM circuit for initial reference
settings and final distortion readings. Ranges
are 0-1, 3, 10, and 30 volts full scale. 1% pre- :

MODEL HD-1 cision resistors. Distortion scales are 0-1, 3,

10, 30 and 100% full scale. Requires only .3
Shog. Wr. 13 Lbs. $495° volt input for distortion test. 4 METER KIT
(1 a2 AUDIO ANALYZER KIT

This instrument consists of an audio wattmeter, an AC VTVM, and a
complete IM analyzer, all in one compact unit.

Use the VTVM to measure hoise, frequency response, output gain, power
supply, ripple, etc. Use the wattmeter for measurement of power output.
Internal loads provided for 4, 8, 16, or 600 ohms. VIT'VM also calibrated for
DBM units. High or low impedance IM measurements made MODEL AA-1
with built-in 6KC and 60 cps generators. VI'VM ranges are s 50
.01, to 300 volts in 10 steps. Wattmeter ranges are 15 mw. 59 A
to 150 w. in 7 steps. IM scales are 1% to 100% in 5 steps. Shpg.Wt. 13 Lbs.

(D) Aot AUDIO GENERATOR KIT

This new Heathkit Model features step-tuning from 10 cps to 100 Kc with
three rotary switches that provide two significant figures and multiplier.
L.ess than .1% distortion. Frequency accurate to within &= 5%.

Output monitored on a large 41%” meter that reads voltage or db. Both
variable and step-type attenuation provided. Meter reads zero-to-maximum
at each attenuator position. Output ranges (and therefore
meter ranges) are 0-.003, .01, .03, .1, .3, 1, 3, 10 volts. Step-
tuning provides rapid positive selection of the desired fre- 5345.0
quency, and allows accurate return to any given frequency. Shpg. Wt. 8 Lbs.

€  uséZ AUDIO OSCILLATOR KIT

(SINE WAVE — SQUARE WAVE)

The Model AO-1 features sine wave or square wave coverage from 20-20,000
cps in 3 ranges. It is an instrument specifically designed to completely
fulfill the needs of the serviceman and high fidelity enthusiast. Offers high
level output across the entire frequency range, low distortion and low
impedance output. Features a thermistor in the second amplifier stage -to
maintain essentially flat output through the entire fre- MODEL AO-1
quency range. Produces an excellent sine wave for audio

testing, or will produce good, clean, square waves with a 52450
rise time of only 2 microseconds. Shpg. Wt. 10 Lbs.

O bl RESISTANCE
SUBSTITUTION BOX KIT...

Provides switch selection of 36 RTMA 1 watt standard 1%

MODEL AG-9

resistors ranging from 15 ohms to 10 megohms. Numerous MODEL Rs-1
applications in radio and TV work, and essential in the ssso
developmental laboratory. Shpg.WI..Z Lbs.

9 Faldisl” AC VACUUM TUBE
VOLTMETER KIT...

The Heathkit AC VIVM features high impedance, wide frequency range,
very high sensitivity, and extremely wide voltage range. Will accurately
measure a voltage as small as 1 mv. at high impedance. Excellent for
sensitive AC measurements required by laboratories, audio enthusiasts and
experimenters. Frequency response is substantially flat from MODEL AV-2

10 cps to 50 Kc. Ranges are .01, .03, .1, .3, 1, 3, 10, 30, 100,
and 300 v. RMS. Total db range —52 to + 52 db. Input 52950
impedance 1 megohm at 1 Ke. Shpg. Wr. 5 Lbs.

@ 7560 CONDENSER
SUBSTITUTION BOX KIT...

" Very popular companion to Heathkit RS-1. Individual selec- MODEL CS-1
tion of 18 RTMA standard condenser values from .0001 mfd ssSo
to .22 mfd. Includes 18” flexible leads with alligator clips. A

Shpg. Wt. 2 Lbs.

COMPANY
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DOLLAR VALUE: You get more for your
Heathkit dollar because your labor is used to
build the kit instead of paying for someone else’s.

'I Also, the middleman’s margin of profit is elim-
inated when you deal directly with the manu-

facturer.

(2] Fbaihi VFO KIT

The Model VF-1 covers 160-80-40-20-15-11 and 10 meters
with three basic oscillator frequencies. Better than 10-volt
average RF output on fundamentals. Features illuminated
and pre-calibrated dial scale. Cable and plug provided to
fit crystal socket of any modern transmitter.

Enjoy the convenience and flexibility of VFO operation
at no more than the price of crystals. May be powered
from plug on the Heathkit Model AT-1

€@ stz DX-100 PHONE &
CW TRANSMITTER KIT

The reception given this amateur transmitter has been
tremendous. Reports from radio amateurs using the DX-100
are enthusiastic in praising its performance and the high
quality of the components used in its assembly. Actual
“on the air” results reflect the careful design that went

. . MODEL VF-1
into its development. ) transmitter, or supplied with power from

The DX-100 features a built-in VFO, modulator, and most transmitters. Measures: 77 H. x $'| 95.0
power supplies, and is completely bandswitching for phone 615" W. x 7" D. Shpg. Wt. 7 Lbs.

or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All
parts necessary for construction are supplied in the kit,
including tubes, cabinet, and detailed step-by-step instruc-
tions. Easy to build, and a genuine pleasure to operate.

Employs push-pull 1625’s modulating parallel 6146’s for
RF output in excess of 100 watts on phone and 120 watts
on CW. May be excited from the built-in VFO or from
crystals (crystals not included with kit). Features five-
point TVI suppression: (1) pi network interstage coupling
to reduce harmonic transfer to the final stage; (2) pi net-
work output coupling; (3) extensive shielding; (4) all in-
coming and outgoing circuits filtered; (5) inter-locking
cabinet seams to eliminate radiation except through the
coaxial output connector. Pi network output coupling will
match 50 to 600 ohm non-reactive load. Illuminated VFO

6 F i CW AMATEUR

TRANSMITTER KIT

The Model AT-1 is an ideal novice transmitter, and may be
used to excite a higher power rig later on.

This CW transmitter is complete with its own power
supply, and covers 80, 40, 20, 15, 11, and 10 meters. Features
single-knob bandswitching, and panel meter indicates grid
or plate current for the final amplifier. Designed for crystal
operation or external VFO. Crystal not included in kit.
Incorporates such features as key click filter, line filter,
copper-plated chassis, pre-wound coils, 52 ohm coaxial out-
put, and high quality components
throughout. Instruction book simplifies

i q i 3 1 MODEL AT-1
dial and me?ex.face. Remote control socket provided assembly. Employs a BAGT oseillafor,

The chassis is made of extra-strong #16 gauge copper- 6L6 final amplifier. Operates up to 33 5295.0
plated steel. It employs potted transformers, ceramic switch watts plate power input. Shog. Wi 15 Lbs.

and variable capacitor insulation, solid silver loading switch
terminals, and high-grade well-rated components through-
out. Features a pre-formed wiring harness, and all coils
are pre-wound.
High-gain speech amplifier for dynamic or crystal micro-
phones, and restricted speech range for increased intelli-
ence. Plenty of audio power reserve.
Measures 207" W. x 1394 H. x 16" D, goPE DN10)

ANTENNA COUPLER KIT

The Model AC-1 will properly match your low power trans-
mitter to an end-fed long wire antenna. Also attenuates
signals above 36 Mc, reducing TVI. 52 ohm coax. input—

Schematic diagram and complete 518950 power up to 75 watts—10 through 80 meters—tapped induc-
[ ] '\ i
technical specifications on request. Shpg. Wt. 120 Lbs. tor and variable condenser—neon RF in- MODEL AC-1
dicator—copper plated chassis and high $ 50
Shipped Motor Freight Unless Otherwise Specified quality components. Ideal for use with I4 5
$50.00 Deposit Required on C.0.D. Orders Heathkit AT-1 Transmitter. Shpg. Wt. 4 Lbs,

HEATH COMPANY A Subsidiary  prNTON HARBOR 15, MICHIGAN

of Daystrom, Inc.
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“AMATEUR-ENGINEERED”

Equipment For The Ham

MODERN DESIGN: You can be sure of
getting all the latest and most desirable
design features when you buy Heathkits.
Advanced-design is a minimum standard
for new Heathkit models.

0 Aoaiithrl COMMUNICATIONS-TYPE
au eano RECEIVER KIT

The new Model AR-3 features improved IF and RF
performance, along with better image rejection on all
bands. Completely new chassis layout for easier as-
sembly, even for the beginner

Covers 550 Kc to 30 Mc in four bands. Provides sharp
tuning and good sensitivity over the entire range.
Features a transformer-type power supply—electrical
bandspread—separate RF and AF gain controls—antenna
trimmer—noise limiter—AGC—BFQ—headphone jacks—
515" PM speaker and illuminated tun-
ing dial.
CABINET: Fabric covered cabinet with
aluminum panel as shown. Part No. 91-

shipping weight 5 1bs. 34.50.

@D i
*Q’” MULTIPLIER KIT

Here is the Heathkit Q@ Multiplier you hams have been
asking for. A tremendous help on the phone and CW
bands when the QRM is heavy. Provides an effective

MODEL AR-3
$2795

Shpg. Wt, 12 Lbs.
{Less Cabinet)

Q of approximately 4,000 for extremely sharp “peak” .

or “null.’ Use it to “peak’” the desired signal or to
“null” an undesired signal, or heterodyne. Tunes to any
signal within the IF band-pass of your receiver. Also
provides “broad peak” for conditions where extreme
selectivity is not required.

Operates with any receiver having an IF frequency
between 450 and 460 Kc. Will not function with AC-DC
type receivers. Requires 6.3 volts AC at 300 ma. and 150
to 250 VDC at 2 ma. Derives operating power from
your receiver. Uses a 12AX7 tube, and special High-Q
shielded coils. Simple to connect with
the cable and plugs supplied. Measures
only 4-11/16"H.x733" W .x4%"D. A really
valuable addition to the receiving
equipment in your ham shack.

MODEL QF-1
$995

Shpg. Wt. 3 Lbs.

HEATH COMPANY

February, 1956

A Subsidiary
of Daystrom, Inc.

MODEL AR-3

6 Abalihdl VARIABLE VOLTAGE
REGULATED POWER SUPPY KIiT

Provides well filtered DC output, variable from zero to 500
volts at no load and regulated for stability. Will supply up to
10 ma. at 450 VDC, and up to 130 ma. at 200 VDC. Voltage or
current monitored on front panel meter. Also provides 6.3
VAC at 4A. for filament. Filament voltage isolated from B+,
and both isolated from ground. Invaluable around the ham
shack for supplying operating potentials to
experimental circuits. Use in all types of re- GBI s
search and development laboratories as a 53550
temporary power supply, and to determine de- .
sign requirements for ultimate power supply. Shpg. Wi, 17 lbs.

Aol ANTENNA
IMPEDANCE METER KIT

Use in conjunction with a signal source for measuring antenna
impedance, line matching, adjustment of beam and mobile
antennas, etc. Will double as a phone monitor

or relative field strength indicator. 100 pa. MODEL AM-1
meter employed. Covers the range from 0-600 $l450
ohms. An instrument of many uses for the .

amateur. Shpg. Wt. 2 Ib.

© 474> GRID DIP METER KIT

This is an extremely valuable tool for accomplishing literally
hundreds of jobs on all types of equipment. Covering from
2 Mc to 250 Mc, the GD-1B is compact and can be operated
with one hand. Uses a 500 pa. meter for indi-
cation, with a sensitivity control and head-
phone jack. Includes prewound coils and raclk.
Indispensable instrument for hams, engineers,
or servicemen.

MODEL GD-18
$'|95_o

Shpg. Wt. 4 Ibs.

BENTON HARBOR f5. MICHIGAN
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W 5% & ——=—1- EASY TO BUILD: The assembly instruc-

J —— 1 | tions supplied with Heathkits are so
PROVIDE THE ¥ 5 ; "o | i| | complete and detailed that anyone can

e | assemble the kits without difficulty. Plenty

ti i 3 \ Lt ! | of pictorial diagrams and step-by-step in-
CONSTRUCTIVE A P AN e - | structions. Information on resistor color
APPROACH TO % ' 5 e codes, soldering, use of tools, etc. Build-it-

yourself with confidence!

75ctl#As ADVANCED-DESIGN
mery AMPLIFIER KIT

The 25 Watt Model W-5 is one of the most outstanding high fidelity amplifiers
available today—at any price. Incorporates the very latest design features to
achieve true “presence” for the super-critical listener.

Features a new-design Peerless output transformer, and KT66 output tubes
handle power peaks up to 42 watts. The unique “tweeter-saver” suppresses high
frequency oscillation. A new type balancing circuit results in closer “dynamic”
balance between output tubes. Features improved phase shift characteristics
and frequency response, with reduced IM and harmonic distortion. Color styling
harmonizes with the Heathkit WA-P2 Preamplifier and the FM-3 Tuner.

Frequency response—within = 1 db from 5 cps to 160 Kc at 1 watt. Harmonic
distortion only 1% at 25 watts, 20-20,000 cps. IM distortion only 1% at 20 watts,
using 60 and 3,000 cps. Output impedance 4, 8, or 16 ohms. Hum and noise—99 db
below rated output. Uses two 12AUT’s, two KT66’s and a SR4GY.

KIT COMBINATIONS:

W-5M Amplifier Kit: Consists of main amplifier and

power supply, all on one chassis. Complete with all neces- s 75
sary parts, tubes, and comprehensive manual. Shpg. Wt. °
31 lbs. Express only.

W-5 Combination Amplifier Kit: Consists of W-5M

Amplifier Kit listed above plus Heathkit Model WA-P2

Preamplifier Kit. Complete with all necessary parts, s 50
tubes, and construction manuals. Shpg. Wt. 38 1bs. Ex- °
press only.

: @ 7620, DUAL-CHASSIS WILLIAMSON TYPE
oy AMPLIFIER KIT

This is a very popular high fidelity amplifier kit that features dual-chassis type
construction. The resulting physical dimensions offer an additional margin of
flexibility in installation. It features the famous Acrosound TO-300 ‘“ultra-linear”
output transformer, and has a frequency response within = 1 db from 6 cps to
150 Kc at 1 watt. Harmonic distortion only 1% at 21 watts. IM distortion at 20
watts only 1.3% at 60 and 3,000 cps. Rated power output is 20 watts. Output im-
pedance 4, 8, or 16 ohms. Hum and noise—88 db below 20 watts. Uses two 6SN7’s,
two 5881’s, and a 5V4G.

KIT COMBINATIONS:

W-3M: Consists of main amplifier and power supply for s 75
separate chassis construction. Includes all tubes and com- 49
poilents necessary for assembly. Shpg. Wt. 29 1bs., Express [
only.

W-3: Consists of W-3M Kit listed above plus Heathkit s 50
Model WA-P2 Preamplifier described on opposite page. 9 A
Shpg. Wt. 37 lbs., Express only.

HIGH-FIDELITY

W SINGLE-CHASSIS WILLIAMSON TYPE

HIGH
rocury MIMIPLIFIER KIT

This is the lowest priced Williamson type amplifier ever offered in kit form, and
yet it retains all the usual features of the Williamson type circuit. Main amplifier
and power supply combined on one chassis, and uses a new-design Chicago
output transformer. Frequency response—within £ 1 db from 10 cps to 100 Kc
at 1 watt. Harmonic distortion only 1.5% at 20 watts. IM distortion at rated out-
put, 2.7% at 60 and 3,000 cps. Rated power output is 20 watts. Output impedance
4, 8, or 16 ohms. Hum and noise—95 db below 20 watts. Uses two 6SN7’s, two
5881’s, and one 5V4G.

Instructions are so complete that the kit may be assembled successfully even
by a beginner in electronics. R

KIT COMBINATIONS:

W-4AM: Consists of main amplifier and power supply for s 75
single chassis construction. Includes all tubes and com- 39
poixents necessary for assembly. Shpg. Wt. 28 1bs. Express ®
only.

W-4A: Consists of W-4AM Kit listed above plus Heathkit s 50
Model WA-P2 Preamplifier described on opposite page. °
Shpg. Wt. 35 lbs. Express only.

COMPANY
A SUBSIDIARY OF DAYSTROM INC } B E N T o N H A R B o R 1 5, M ' c H ' G A N.
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ATTRACTIVELY STYLED: Heathkit
high fidelity instruments are not only func- THE VERY BEST
tional, but are most attractive in physical == : o %
design. Such units as the preamplifier and = FEINNY 3 : IN AUDIO WITH!
the W-5 main amplifier are designed for : ; - B 1 : .
beauty as well as performance. They blend ;. 7" Bt = BIIII.II-IT-TUI.I RSEI-F"
with any room decor and are the kind of in- i " o £

struments you will be proud to own.

Q Fba# HIGH FIDELITY
PREAMPLIFIER KIT

This outstanding preamplifier is designed specifically for use with the
Heathkit Williamson type amplifiers. It completely fulfills the requirements
for remote control, compensation and preamplification, and exceeds even
the most rigorous specifications for high fidelity performance.

Features five separate switch-selected input channels (2 low level and
3 high level), each with its own input control. Full record equalization
with four-position turnover control and four-position rolloff control.

Output jack for tape recorder — separate bass control with 18 db boost
and 12 db cut at 50 cps. — treble control offering 15 db boost and 20 db cut
at 15,000 cps — special hum control to insure minimum hum level — and
many other desirable features. Overall frequency response (with controls
set to “flat” position) is within 1 db from 25 cps to 30,000 cps. Will do justice
to the finest available program sources. Beautiful satin-gold fiinish.

Power requirements from the Heathkit Williamson type O A2
high fidelity amplifier — 6.3 VAC at 1 amp., and 300 VDC at sl 97.5

10 Ma. Uses two 12AX7’s and one 12AUT. Shpg. Wt. 7 Lbs.

@) S 20-WATT HIGH FIDELITY
AMPLIFIER KIT

This Heathkit Model offers you the least expensive route to high fidelity
performance. Frequency response is = 1 db from 20-20,000 cps. Features
full 20 watt output using push-pull 6L6’s, and incorporates separate bass
and treble tone controls. Preamplifier and main amplifier are built on the
same chassis. Four switch-selected compensated inputs and separate bass
and treble tone contirols provide all necessary functions at minimum in-
vestment. Features miniature tube types for low hum and noise.

Uses 12AX7, two 12AUT's, two 6L.6G’s and a 5V4G. A most interesting
“build-it-yourself” project, and an excellent hi-fi amplifier
for home use. Well suited, also, for public address applica- MODELTASS
tions because of its high power output and high quality 5355?
‘audio reproduction. Another Heathkit “best-buy” for you! Shpg. wt. 23 Lbs.

(3) P 7 W ATT
AMPLIFIER KIT

The redesigned Model A-7D features a new type output transformer for
tapped screen operation, and provides improved sensitivity, reduced distor-
tion, and increased power output.

The full 7-watt output of the Model A-7D is more than adequate for nor-
mal home installations. Frequency characteristics are = 1% db from 20 to
20,000 cps. Potted output and power transformers employed. Push-pull
output — detailed construction manual — top quality parts
— high quality audio without great expense. Output trans- LI G
former tapped at 4, 8, and 16 ohms. Bass and treble tone 51695
controls provided on the front chassis apron. Shpg. Wt. o Ibs.

|

Model A-TE: Provides a preamplifier stage with two switch-selected
inputs and RIAA compensation for variable reluctance or low level
cartridges. Preamplifier built on same chassis as main amplifier. Model
A-TE. Shipping weight 10 1bs. $18.50.

COMPANY
BENTON HARBOR 15, MICH|GAN 4 F 5;'|:|I.a.ﬁ"r OF DAYSTROM INC.
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w% HEATHKIT HIGH-FIDELITY

Ww FM TUNER c

Featyres

» Brand New, Modern FM Circuit Using Latest Type
Miniature Tubes
» Low-Noise Cascode RF Stage—Two IF’s—Ratio Detector
1 ~Stage of Audio.
X, “"MODEL FM-3 » Extremely Good Sensitivity and Band-Pass for Outstand-
L ing Performance.
Shpg. Wt. $2450 > Strzkmgly Attractive Satin-Gold Finish to Match Heath-
7 Ibs. . 7 o kit Model WA-P2 Preamplifier.
(with cabinet ) » Compact Physical Dimensions for Most Pleasing Appear-
The new Heathkit Model FM-3 features tremendous circuit ance and Increased Circuit Efficiency.
improvements and brand new physical design. Sensitivity is
better than 10 uv. for 20 db of quieting, and it employs a
completely modern tube line-up for high gain and. stable HeaTHkiT BroaDcasT-eano RECEIVER KIT
op.)e.ratlon. Incorporates 1Fs own power supply, an.d has pro- Build your own radio receiver with con-
vision for low-level or high-level output at low impedance. fidence, even if you are a beginner. Com-
The attractive Model FM-3 matches the WA-P2 Pre- plete instructions supplied.
g : : s . Features transformer-type power sup-
amplifier in color, styh.ng, ar.ld physical size. 5 ply, high-gain miniature tuble)s, buxlﬁ)n
Incorporates automatic gain control, a highly stabilized antenna, 514” speaker, and planetary
oscillator, and illuminated tuning dial. Educational treat- tuning from 550 Kc to 1500 Kc. Adapt-
N _ . able for use as AM Tuner and phono
ment of construction manual simplifies assembly for the amplifier. Educational treatment of the
newcomer to electronics. IF an.d mtic.) t.ransformers are pre- fg:rsrgr‘;%é‘l’l’t‘ ;‘;g&“aclir}c‘g}fs :;‘g g;%‘t’sm;; =
aligned, and the front-end tuning unit is pre-assembled and he builds. MODEL BR-2
aligned. Uses 6BQT7A as a cascode type RF stage, 6U$ oscil- CABINET : Fabric covered plywood cabi- sl 750 Less
lator-mixer, two 6CB6’s as IF amplifiers, a 6AL5 ratio de- gftg“"g;] al“w;‘ugnlganels‘fssosmwn- Part sk \:” f(’;‘imet
-9, 3 L .y .50. N ] s.
tector, a 6C4 audio amplifier, and 6X4 rectifier. BS s i
ﬁ ﬁ Are you on our mailing list? If not—how about sending us your name?
R ORDE® BLANK
from SHIP VIA
O Parcel Post
f O Express
Phone 7= ON HARBOR O Freight
Pt O Best Way
5-1175 )
(PLEASE PRINT)
QUANTITY ITEM MODEL NO. PRICE

NOTE: ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE.
Enclosed find ( )check ( Ymoneyorderfor___ Pleaseship C.0.D.( )postageenclosedfor _ pounds.

On Express orders do not include transportation charges— they will be collected by the express agency at time of delivery.

ON PARCEL POST ORDERS include postage for weight shown. ORDERS FROM CANADA and APO’s must include full remittance.

A Subsidiar
HEATH GOMPA NY - 08¢y  BENTON HARBOR 15, MICHIGAN

of Daystrom, Inc.

ot _ R £ R PRI SR S
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ELECTRONIC “ROBOT" COPIES CODE

By W. R. SMITH-VANIZ, JR.

Vice-President, CGS Laboratories, Inc.

Details on an automatic device that converts International

Morse Code directly into standard teleprinter page copy.

FTER several years development

work, CGS Laboratories of Stam-
ford, Connecticut, publicly unveiled
its “Trak” code converter—an all-
electronic device which automatically
translates Morse code signals into
printed page copy on a teleprinter.

This Morse-to-teleprinter code con-
verter is a special-purpose computer
using both analog and digital tech-
niques to perform the functions of a
radio operator. It determines the speed
at which the message is being sent and
uses analog techniques to identify dots
and dashes. Determining what char-
acter the dot-dash pattern represents,
selting up“the proper teleprinter code,
and storing the message so that the
printer can ‘“copy behind” at high
speeds are all digital operations.

In order to make use of a page
printer, line feed and carriage return
characters must be inserted at proper
times into the output of the converter.
To perform this function, the machine
counts the letters of the text until the
count reaches 64, after which the first
word space is read into the printer as
two carriage returns and a line feed.
If the count reaches 72 without any

MORSE CODE_TONE OR KEYED DG SIGNALS

NOISE -REJECTING
SIGNAL  GATE

SIGNAL
RESHAPING
GIRCUITS

GODE RECOGNITION
CIRCUITS  WITH
AUTOMATIC  SPEED
GOMPENSATION

MORSE CODE
> STORAGE
GIRGUIT

MEMORY
CONTROL
CIRCUITS l

| {

TELEPRINTER | ouTPyT

MAGNE TiC
MEMORY I

1
I conE |

CONVERSION
IJATRIX

GARRIAGE SHIFT

CODE TIMING GIRCUITS
CIRGUITS

10
TELEPRINTER

AND
RETURN CIRCUITS

Block diagram of the “Trak” Morse-to-tele-
printer code converter recently unveiled.

word space after 64, the carriage re-
turns and line feed are delivered any-
way and the word is broken.

While the three printer characters
are being sent, the message itself is
delayed in the memory until the print-
er is ready to receive it.

A somewhat similar operation occurs
whenever a number or figure is re-
ceived. For these characters, the print-
er must shift to the upper case posi-

Attending a demonstration of the first all-electronic Morse code converter
are (from left to right): Carl G. Sontheimer, executive vice-president of
CGS Laboratories: William R. Smith-Vaniz, Jr.. vice-president of the com-
pany: Stanley Wolff, chief liaison engineer for CGS: and Captain N.

February, 1956

Lucker. Jr., USN, Office of Joint Chiefs of Staff. Washington, D. C.

wwWw americanradiohistorv com

Now! PASS

FCC ICENSE
EXAMS

easier . . . faster!
Complete, low cost
Training for
Radio-TV’s
best pay
jobs!

No lessons
to wait-for

Here, at last, is a
low-priced, easy-to-
understand book
that gets right
‘down to brass tacks
in helping you get your
commercial radio opera-
tor license and any one of

Answers almost

2200 : 4
N the many big-pay jobs for
typicat FCC which it qualifies you!
examination LICENSE MANUAL
questions! FOR RADIO OPERA-

TORS by J. Richard John-
son (W2BDL) is a com-
plete guide to FCC License
Examination subjects.
Best of all, it’s written so
you can easily understand
and remember it. It states
the questions . . . then
gives you clear, concise
answers.

This book covers ALL

A complete guide
for getting
your license as
a commercial
operator in

RADIO OR
TELEVISION STATIONS

SHIP OR MARINE

RADIO eight examination ele-
ments, not just some of
AIR LINE RADIO them. Brings you full de-

COMMUNICATIONS,  tails of the latest commu-

ete. nications laws . . . and

all other pertinent data

from electrical fundamentals to television, navi-
gation and related subjects.

Whether you plan to take the Federal Com-
munications Commission examination for cither
your 1st, 2nd or 3rd class "phone or telegraph
license, this book guides you ALL the way!

**“BONUS’’!

At not one cent of exira cost you
alse get a 32-page Supplement.
This brings all parts of Johnson's
LICENSE MANUAL FOR RADIO
OPERATORS fully up to the
minute as regards the recent
changes in Examination Ele-
ments 1 and 2. Many people are
not even aware that these
" changes exisi!

TO-DT-F-EXAMINATION

|
,Dept. RN-26, RINEHART & CO,, INC.
l 232 Madison Ave., New York 16, N. Y. l

1 Send Johnson's LICENSE MANUAL FOR RA-11
DO OPERATORS (including the new 32-page
supplement on Elements 1 and 2) for 10-day FREE.

XAMINATION. If I decide to keep them, I will
promptly send you $5.00 (plus a few cents postage) l
in full payment. Otherwise I will return books post-

paid and owe you nothing. I
IN[EN s 0 568666800 60080608000800000080030000a08 I
i 1
JAddress...ooiiiiiiiiiiiiiiiii it 1
1 1

City, Zone, State.........oeiviivineninienannnans

1 oUTSIDE U.S.A—Price $5.50 cash with order. |l
Money back if book is relurned in 10 days.

'-—-------------
RINEHART BOOKS ARE SOLD BY LEADING BOOK STORES
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u.z.&%m
GET THE
hallicrafter habit ...

Hallicrafter’s S-38D

\ §E

“the Wil |angert Distiity,
of Aonatun, Kot Eppipnants

WORLD’S BEST
TRADE-INS!
Just Try Us
and Find Out

MAKE ONLY 109%
DOWN PAYMENT
Use Your Gear
Wh‘ile Payjng

RECONDITIONED

at WRL!

Hallicrafter’'s SX-100 BARGAINS, PLUS

Over 800 Top
Value Items

PERSONALIZED
SERVICE TO YOU

We're Easy to
Do Business With

e

Hallicrafter’s SX-96

CASH

Send for Our
FREE
19556
CATALOG
Listing 15.000
Top-¥alug

258

PRICE: $495.

v

00

CASH PRICE: $395.00 CASH

Hallicrafter’'s SX-99

PRICE: $149.95

Ask About the Complete Worl

% Globe King 500A % Globe Scout 65A
Converter ' % Economy Code Oscillator

Beams * Antenna Kit * Antenna Tuner

L. ] TR

PLEASE RUSH: [ FREE CATALOG

d Radio Line!
* VFO % 6 Meter
* Plumber’s Delight
Kit * SWR Bridge
N DR RERES M Sms
QUOTE YOUR TOP TRADE OFFER ON
FOR YOUR:

MY PRESENT:

5 MOST PERIOMALIZED RADID SUPPLY HOUSE
—

World foadcor

LABCRATORIES

(WRL Eqgpt. Desired)
| Would Like Further Information on the
Following Items:

3. 4. I
Address:
City & State:

Name:
R e —— )

*ﬂ’a\ ) o
o wanted career men

%= Train for a career instead of a job.
Demand for our graduates exceeds supply.
Effective _placement. Modest costs. Small
classes. Well-equipped labs. Beautiful cam-
pus.  Approved for Vets. March, June,
ept., Jan.

Bach. Sci. degree in 27 months
Complete Radio Eng. courses . . .TV, UHF, FM,

lectronics. Also Mech., Civil, Elec., Chem., Aero.
Eng. 36-month B.S. in Bus. Adm.
Acctg., Motor Transport Mgt.) . . . capable stu-
dents faster. Prep courses. Write Jean
McCarthy, Dir. Adm., for catalog and
”Yoxtr”Career in Engineering & Com-
merce.

i TRI-

Fi l2E -

Enter

STATE COLLEGE

1626 College Avenve, Angola, Indiana

(Gen. Bus., ’

SOLA CONSTANT-
VOLTAGE
TRANSFORMER
Ends fluctuating line
voltage!

OVER 60% OFF...

the factory price at a l-input 2,000 VA unit! And
here’s another bonus! This Air Forces 2,000 VA

overstock, Sofa Cat. No. 30768, has 4 inputs! 90-125

V., 190-250 V., 60 cy. or 50 cy. Isolated secondary
is constant 1(5.0 V. +1% from no-foad to full-load
of 17.4 amp. So, if you choose, use it as a 220:115
V. step-dewn. And slash $147.50 off the factory
cu. ft. Ship, wt. 254 ibs. F.O.B. $97 50
Pasco, Wash. Only., ... .....c0..0 [ 4
(EXPORTERS: Note choice of 50 cycles.)
THE M. R. COMPANY
P. O. Box 1220-A Beverly Hilts, Calif.

| .input price!
Brand new in original wood box.

www americanradiohistorv com

tion before the character itself is
printed. Whenever such a shift is re-
quired, either from letters to figures
or vice versa, the message is delayed
and the printer shift character is in-
serted ahead of it.

The memory is made necessary not
only by the need for occasional addi-
tion of a “stunt function,” but by the
very nature of the two codes with
which it must deal. In the Morse code,
different characters require different
lengths of time, while in the printer
code, each character takes exactly as
long as any other. Thus, in order to
operate right up to the maximum
speed of which the printer is capable,
the shorter Morse characters (E, T, I,
etc.) must be held up for a while until
some longer characters (Q, J, Y, etc.)
come along and allow the printer to
“catch up.” This is why operators
copy behind, and this is why the con-
verter must copy behind too.

The memory which allows the mes-
sage to be stored until the printer
catches up is a static magnetic shift
register somewhat like those frequent-
ly found in large digital computers. It
allows the printer to be behind the
text by as much as ten characters.

The code converter is also supplied
with an undulator inked tape scanner
as optional equipment. A novel scan-
ning arrangement repeatedly scans the
entire width of the tape and produces
accurate code signals even from tape
which would offer great difficulty of
visual interpretation by a skilled op-
erator. Use of the scanner permits

‘Morse code messages to be received

from several sources simultaneously,
stored conveniently, and subsequently
transcribed through the code con-

verter. —{30H

PACKARD-BELL SOUND PROBLEM
By MILTON A. KENNEDY, JR.

ECENTLY on an outside antenna in-

stallation job in a v.h.f.-u.h.f. area,
a servicing problem arose which may be
of help to other service technmicians in
similar circumstances. combination
w.h.f.-v.h.f. antenna was installed and
the set was tried for operation on chan-
nels 6 and 61, the two local stations.
The picture came in fine on both chan-
nels, but the sound on channel 6 was
distorted, sounding somewhat like a
leaky output coupling capacitor. The
sound on channel 61 was clear.

The set was brought into the shop.
Since the trouble was not on both chan-
nels, and since the set used a strip-type
turret tuner, the v.h.f. strip was checked
first. It was OK. Then, the front end
was re-aligned for both channels without
improving the sound.

After checking voltages and parts in
the sound i.f. and detector stages, the
first voltage amplifier and sound output
stages were tested. Careful checking of
the control grid of the output tube dis-
closed that the grid return resistor,
which was supposed to be 180,000 ohms
had gone up in value to over 300,000
ohms. Since in this area, channel 6
comes in much stronger than channel
61, the stronger signal from channel 6
apparently was causing a very large volt-
age drop across this grid resistor adding
too much bias to the tube and causing

the distortion. -0
RADIO & TELEVISION NEWS
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TV CAMERA CABLE

TV TRANSMISSION

FOR EVERY
ELECTRONIC

PRODUCT

SINCE 1902

WIEMAKER FOR INDU

ONE LINE
ONE STOCK
ONE CATALOG
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:} Fig. 1. External view
of the assembled
5" oscilloscope avail-
able in kit form.

Fig. 2, Top view of the oscilloscope show-
ing the two printed-wiring bhoards used
and the laced-wiring harness furnished !

in the kit.

Note the extreme neatness.

Design data on a new 5” oscilloscope kit for color and

black-and-white TV servicing and other applications.

finding greater application in serv-

ice work and for other uses where
an inspection of signal waveform is a
key to the operation of a circuit. The
emphasis in new oscilloscopes is on
wide-band operation, particularly for
color TV work. A new wide-band
scope available in kit form is shown in
Fig. 1. The use in this kit of printed
wiring and a laced-wiring harness (see
Figs. 2 and 3) positively assures the
kit builder that his oscilloscope will
have the same characteristics as the
engineering model.

This oscilloscope will accurately re-
produce pulse waveforms with a rise
time as short as .02 microsecond over
a wide band of frequencies. The ver-
tical sensitivity is 25 millivolts r.m.s.
per inch. Typical applications for this
scope are signal tracing in low level
circuits, general null indicator, phase
characteristic measurements in indus-
trial applications, and sweep-frequency
visual alignment of television receiv-
ers. All the necessary oscilloscope
functions to d¢ black-and-white and
color television service work are in-
cluded.

The ideal vertical input circuit to an
oscilloscope would produce no loading
effect upon the circuit being measured.
This would require an input circuit
that did not have any shunt capaci-
tance and would have an infinite re-
sistance to ground. Such a circuit is

MORE and more, the oscilloscope is

actually never attained in practice.

The Knight wide-band oscilloscope
has a very high input impedance,
which presents negligible loading upon
the circuit being measured. This high
input impedance is attained by using
a compensated input attenuator cir-
cuit. See Fig. 4. Two trimmer capac-
itors are provided to balance the at-
tenuator so that it retains a 10:1 ratio,
in all three positions, over a wide range
of frequencies.

The signal voltage from the attenu-
ator switch is fed to the grid of V,
(6AB4), a cathode-follower stage. The
cathode follower reproduces across a
low impedance the same signal on its
cathode as that which appears on its
grid, without frequency discrimination.
No gain in amplitude is produced in
this stage. Since the attenuator switch
has three steps with a ratio of 10:1, a
continuous attenuator, the wvertical
gain control, is placed in the cathode
of this stage. Blocking capacitor Cs has
a large value (.5 ufd.) and offers neg-
ligible impedance to low frequencies
being amplified.

The vertical amplifier of the oscil-
loscope has a wide-band response and
is able to pass without distortion the
many frequency components that make
up television pulses and sweep wave-
forms. The vertical amplifier response
goes out to 5 mec. within =3 db. Com-
pensation for high frequencies is ac-
complished by use of combination series

www americanradiohistorv com

DARRELL THORPE
Allied Radio Corp.

and shunt peaking. By a choice of
proper values, maximum gain with
good bandwidth is obtained. Initial
amplification of the signal takes place
in V. (6BQT7A). The two sections of V.
are connected as a cascade amplifier.
Further amplification is supplied by Vs
(12BH7), used in a push-pull ampli-
fier circuit. A balanced vertical output
amplifier is employed because, when a
signal is applied to both vertical deflec-
tion plates, it makes possible proper
focusing of the resultant trace across
the entire screen, and eliminates much
of the instability caused by line volt-
age fluctuations.

Although no phase inverter tube is
employed, the signals at the plates of
V. are 180 degrees out-of-phase. The
method used to obtain this difference is
rather interesting. The cathodes of
both sections of V. are connected to-
gether and grounded through a com-
mon resistor R... The signal appears
across the common cathode resistor in
phase with the input signal. The grid
of Vi is at ground potential to the
signal voltage, so that actually the sig-
nal goes to Vs via the cathode resistor.
When a signal is applied to the cathode
of a tube, it will appear amplified at
the plate in the same phase relation-
ship as the input signal. Therefore, the
signal appears at both plates, amplified
but 180 degrees out-of-phase.

The horizontal amplifier is much
simpler than the vertical amplifier.

RADIO & TELEVISION NEWS
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The horizontal amplifier does not am-
plify the signal to be observed, it mere-
ly enables the signal to be displayed on
the screen. In comparison to the verti-
cal amplifier, the horizontal amplifier
does not need to have as much gain or
as wide a bandpass. The normal func-
tion of the horizontal amplifier is to
amplify the time-base sweep obtained
either internally or from an associated
test instrument such as a television
sweep generator. The horizontal ampli-
fier in the oscilloscope whose circuit is
shown in Fig. 4, consists of a cathode
follower which feeds a triode amplifier
which, in turn, drives a push-pull out-
put stage. The push-pull output stage,
except for minor deviations, functions
the same as the vertical push-pull
amplifier.

The internal time-base generator
(saw-tooth) consists of V, and Vs con-
nected as an unbalanced multivibrator.
The frequency of the multivibrator is
variable from 15 cycles to 600 kc., by
means of selectively connected capaci-
tors (Ci: to Cu) and a potentiometer
(Rw). It is possible to lock in frequen-
cies as high as 9 mc. This multivibra-
tor is easily synchronized by introduc-
ing a voltage to the grid of V. The
amplitude of this voltage is controlled
by Re, the sync lock control. Provision
is made for selecting three internal
synchronizing signals or an external
signal applied to a binding post on the
front panel.

Return-trace blanking is accomplish-
ed by feeding a pulse from the plate of

Fig. 4.

Complete schematic diagram of the Knight 5” oscilloscope.

Fig. 3.

Bottom view of the oscilloscope with all parts ‘in place.

The use of

printed-wiring boards guarantees uniform lead dress and eliminates guesswork.

V.1 to the grid of Vis. The pulse is am-
plified and then coupled to the cathode
of the CRT to cut off the beam during
retrace.

The power supply is made up of two
separate sections. A low-voltage posi-
tive supply provides power for operat-
ing all amplifier stages and the sweep
oscillator, as well as the positioning po-
tentials for the CRT. A high-voltage
negative supply furnishes the acceler-
ating and focusing potentials for the

CRT. The low-voltage supply employs
a 6X4 (V) as a full-wave rectifier. The
high-voltage supply utilizes a 1V2 (V,)
connected as a half-wave rectifier to
supply approximately 1400 volts, nega-
tive with respect to ground, to a volt-
age divider network.

With this new wide-band oscilloscope
the service technician has a service
tool at his disposal that will really as-
sist him in the accurate and rapid
analysis of TV circuits. 30—

Note that both the vertical and the horizontal output am-

plifiers are push-pull circuits. The compensated input attenuator and use of a cathode follower assure minimum loading.
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automatic shut off, dual 5(511 cart.
pole motor. Reg. $37.5

WEBSTER MDL 140 GE: 3 speed inter-

mix, with GE reluctance RPX 050 cart.,

dual sapphire styli, automatic shut off. $2695
Reg. $4

GARRARD RC 80: 3 speed, weighted
turntable, 4 pole motor, automatic shut

off, with heads, line cord & plug. Reg. $ 295
£49.50.

COLLARO RC 54: 3 speed intermix, 5
automatic shut off, weighted turntable, $37 0
plug-in head. Reg. $48.75.

COLLARO RCS4 WITH RONETTE DUAL ¢ 95
SAPPHIRE STYL] HI-FI CARTRIDGE.

WEBSTER MDL 140: 3 speed intermix, $2295

MONARCH MDL UA6: British made, 3
speed, weighted turntable, intermix

automatic shut-off, 4 pole motor, $ 95
with hi-fi crystal cart. & dual sap-

phire styli. Reg. 349.95.

MONARCH: same as above with RE-
COTON-GOLDRING 500 SS resistance $2995
cart. & dual sapphire styli.

RECORD CHANGER BASES & BOARDS
for the above changers

BASES. .$3.89 MOUNTING BOARDS. .$1.95

12” Alumin. Ball Bearing Phono Slides. .pr. $1.95

45 RPM SPINDLES TRIPLE PLAY CART
GARRARD ,,...$3.49 TYPE GE R?x =0
WEBSTER .....$3.89 | Reluctance, Triple Play.

COLLARO ...... $3.79 | Dual Sapphire $5 "9
MONARCH .. ...$2.95 ! Needles. .. .. 1

RECORDING TAPE—TOP NAT'L BRAND

Red oxide plastic base, professional quality,
higher performance. %7, 1200 ft., $1.59 each
(lots of 12).

7” Mylar Hi-Fi Tape, 1800 Ft.. .. ... $4.79 each
7” Myiar Hi-Fi Tape, 2400 Ft........... $6

MAJESTIC FM-AM TUNING HEADS

Complete Front RF Section. For FM-AM
Receiver. Wired, band switch, tuning
condenser. 435 ke AM LF.,, 10.7 FM 95
LF. Fully aligned. Schematic diagram.

§25 wvalue. {(Less tubes.) Tubes for

above (12AT7 & 6BE6), $2.50.

REGAL
FM-AM
RECEIVER

band. 10 watt Push-puill audio output.

Separate bass & treble controls. Built

in FM-AM antenna. Preamp $7.95 addltlonal

RCA 12” Speaker. .............. 4.9

Coaxial 8” Speaker. oo

Coaxial 12” Speaker
Excellent for use with above chassis.

Hi-l‘;i 10 Tubes. Covers full FM-AM $4887

R-J Type Hi-Fi Speaker Enclosures

8” Shelf Mdl, unfin, 23Y,x11x10%,. ... .%$16.95
8” S&lelf Mdl mahog or blond, 231/2\1 1\:
1

Soocao 9
12” Shelf DIdI unﬁn, 24);21\101/ ...... 20.95
12”7 Shelf Mdl mahog or blond, 24x21x
R o e o a0 A e Dloa Scia G oD
15" Floor Mdl, unfin, 20x20x15%%”. ... 29.95
la” Floor Mdl, Mahog or blond, 20x20x
Blo e i i i 34.95
All cabmets completely assembled with grill cloth
and acoustical material. 15” floor models come
with 12” adapter board.

630-9 30 TUBE 21" TO 27 CHASSIS

® High gain cascode tuner ® Fringe 95
area control ® AGC control ® 90° de- $
fiection ® No drift operation ® Chan-

neloc locks picture & sound together ¢ njate
® 18 KV H.V. power supply ® Phono ywith RCA
connection & switch ® 4 microvolt 12

k
sensitivity E::: ce';_r
TUBE MOUNTING BRACKETS—$%$9.95 tube.

TV PICTURE PLASTIC
TUBES TV MASKS
217 . ........$33.95{
piece lucite. Gold
2;’” gg gg border. Outside mount.
Nationally known 21: ......... $ 7.95
Brands. Aluminized. |24 « ..ot 14.95
New. 1 Year Guar. 2 TR 17.95
EICO VTVYM

Model 221. Completely wired. Ready

for operation. With 3 tubes & probes. 95
Large easy-to-read meter. Ltd. quant.$24
Reg. $39.95.

WESTERN ELECTRIC POWER AMPLIFIER
Complete with 3 tubes—68J7, 68C7, $349

6L6 ruggedized — condensers, chokes,
resistors. Gov't cost $95. Tubes worth
7.75.

Send for FREE catalog on Hi-Fi amplifiers, tuners,
cabinets & enclosures. Send post card to be put on
mailing list.

subject to change without notice.

Build it Yourself!

Spinet, two-
manual and
three-manual
electronic
organs.
Save hundreds
of dollars
with our
easy-to-
assemble kits.
Designed to
sound and
look like a
pipe organ.
Send $1.00 for ) —
“Organ Builders

Manual.” Full

plans for home, /

church and 4

concert models.- O .

Includes parts

catalog.
ELECTRONIC ORGAN ARTS

Dept. 2, 4878 Eagle Rock Blvd., Los Angeles 41, Calif.
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All merchandise is brand new, factory fresh & guaranteed. Mail & pheone orders filled on receipt of certified
Check or MO of 209 of items as a deposit. Balance C.0.D., F.0.B. factory N. Y, Prices & specifications

AIREX RADIO CORP. v\ icer Crianity o 7-5718
.~

Recording Tapes—New Low Prices!
ALL BRANDS 1200 ft. plastic, now list, 3.S0, our
net 2.28.
ALL BRANDS, 1800 ft. 1 mil acetate Iong playing
tapes now list, 5.50, our net 3.30.
All H.O. tapes now list 5.50, our net 330 NEW.
New 1o mil tape list 12.50, our net, 7.45. NEW.
(Above are all name brands and are not ‘‘super bar-
gains’’ having no manufacturer’s name.)
COMPLETE PRICE SHEET AVAILABLE.

USED REGORDING TAPE (PLASTIC BASE)
ot ysers: We have

the New ‘‘Mylar’’ 1.49 for 7”-—1200 foot
fapes r‘;:ﬁmmz i .74 for 5”"— 600 foot
by ‘Scotch, Encore, 45 for 4”"— 300 foot
Reeves Aldio  and .25 for 3"— 150 foot

Irish. We will buy
your present tapes
provided there is not more than 1 splice per reel.

* kK kX Kk k k Kk k k Kk k Kk Kk

USED "MYLAR" TAPE (1 Mil)

300 ft. (3" reel).... .53
900 ft. (5" reell....1.34
1800 ft. (7" reel)....2.69

New empty plastic reels in
boxes. 3”7 10¢; 47 22c¢; 57
24¢; 7”7 27c ea. 10'2” fiber-
glass Reel $1.49. TY
BOXES: 3”7 3c; 4”, 57, 77
5c ea.; 10'.”, 25c ea.

¢‘Tape Recording’ magazine, 35¢
(back issues available), Audio
Devices 1956 TAPE RECORD-
ING DIRECTQRY free.

Please Include Sufficient Postage

COMMISSIONED ELECTRONICS, INC.
2503 Champlain St. N.W. Washington 9, D, C.
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Certified Record Revue
(Continued from page 70)

manner and he makes of this oft-recorded
warhorse an enjoyable experience. The “Fan-
tasia” is less massive, but is nonetheless a
good performance.

The sound of the. piano here is the most
impressive I have ever heard from dAngel . ..
very liquid and smooth yet very rich and
broad. The piano/orchestra balance is slightly
in favor of the piano but in spite of this
there are no extraneous sounds from the
piano action (hammers, pedals, etc). This
slight favoring of the piano is actually an
advantage, emphasizing the massiveness of the
performance. Orchestral sound is excellent,
with smooth strings, punchy brass, clean per-
cussion. The famous triangle in the “Con-
certo” (it is nicknamed the “Triangle Con-
certo”) is heard crisply and cleanly but is
not subjected to the ridiculous overemphasis
heard in several other recordings. All in all,
a highly satisfactory recording that should
win Anda many new admirers.

PORTRAIT OF THE WALTZ
Philharmonia Orchestra conducted by
Igor Markevitch, Angel 35154. RIAA
curve. Price $4.98.

This disc is entirely different than you
might expect . . . it is not another lightly
confected dish of Strauss, but a potpourri of
some of the most interesting waltzes in music.
And as far as composers represented
you can hardly dismiss as “‘lightweights,” such
stalwarts as Mozart, Berlioz, Sibelius, Stra-
vinsky to name a few of them on this disc.
Some of the material is very familiar indeed,
such as the “Danse Macabre” of Saint Saens,
Liszt’s “Mephisto Waltz,” and Berlioz’ “Valse
des Sylphes,” while for spice there are the
rarely heard Busoni, “Tanzwalzer” and
“Valse from Suite #2” by Stravinsky.

The prize on this disc is, believe it or not,
the “Mephisto Waltz””! I know this cornball
has been recorded ad infinitum, but the per-
formance here by Markevitch is so excitingly
good (and complete to a degree not apparent
in other recordings) and the sound so stun-
ningly realistic that the work is quite irre-
sistible. Also outstanding is the Stravinsky
waltz. Some orchestral playing here of
breathtaking beauty and precision, and ex-
quisite string tone, bright brass, sharply ac-
cented percussion and near perfect acoustics.
I would say that the “Mephisto” is as good
a vehicle for introducing people to classical
music and hi-fi reproduction as I've encount-
ered.

WILLIAM WALTON
TROILUS AND CRESSIDA
(EXCERPTS)
Philharmonia Orchestra conducted by
Sir William Walton with Richard Lewis,
tenor; Elizabeth Schwarzkopf, soprano.
Angel 35278. RIAA curve. Price $4.98.
Many voices are raised these days at the
endless duplication of music in the standard
repertoire. While admitting that these critics
have a certain validity in their arguments, I
would also point out that the failure of these
same critics to support any new music is
largely responsible for the timidity of the
record companies and their culturally sterile,
but economically wise, programming. I make
these remarks in the hope that readers of this
column will not shy from music that is new
and unfamiliar, that titles like “Troilus and
Cressida,” however formidable-sounding they
may seem, will be afforded an attentive ear
and an open mind. Those who adopt such a
policy will be rewarded more often than not,
with musical riches like this present recording.
One of the really great thrills in music is
RAD!O & TELEVISION NEWS
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to discover something new, something exciting
and beautiful, something that does not sup-
plant our appreciation of the classic Masters,
but heightens and enriches our musical con-
cepts. This modern opera by Walton is one of
the most immediately ingratiating works I
have ever heard . . . nothing in recent years
has made up my musical mind so fast. My
only necgative reaction was that this is not the
complete opera, but a number of scenes from
it, and I long to hear thc rest. The enter-
prising San Francisco Opera Company has
premicred the work in this country and I
hope that before long it will be in the reper-
toire of the New York Opera Company or
the Met. Cast in a classic mold this score is
everything a good opera should be . . . richly
dramatic . . . tuneful and melodic, a good
vehicle for the talents of exceptional singers.
And “exceptional” certainly characterizes the
splendid work of lovely Elizabeth Schwarz-
kopf as “Cressida” and Richard Lewis as
“Troilus.” Here are combined golden voices
with first rate acting in as exciting a score as
any by Verdi, Puccini, or Strauss. Probably
a large part of the immediate regard I had
for the work, was due to the utterly magnifi-
cent sound. The rich timbres of the voices,
the clean, distortionless rendering of the
clever orchestration, the splendid balance and
acoustic correctness, all add up to one
of the most outstanding examples of opera
recording on LP. This is an ineffably lovely
work and I urge all of you who have any in-
clinations toward opera to treat yourselves to
a hearing. Ultra quiet surfaces greatly en-
hanced the illusion of “presence.”

BRAHMS
CONCERTO IN D FOR VIOLIN AND
ORCHESTRA
Chicago Symphony Orchestra conducted
by Fritz Reiner with Jascha Hcifetz, vio-
linist.  Victor LM1903. RIAA curve.
Price $3.98.

You might expect this to be a good record-
ing, considering the personnel involved and
happily this is true. In fact one might go so
far as to say that this is quite the most
satisfactory recording of the “Concerto” in
the LP catalogue. Oh, there are a few things
to quibble about . . . some of Reiner’s tempi
are questionable . . . but the slight faults are
more than overcome by the meltingly sweet
tone of the Heifetz violin, sounding better
here in the {felicitous acoustics of Orchestra
Hall, than in any other of his recordings.
Heifetz’ mastery of his instrument is never
more apparent than in his unhurried, poised
traversal of this score. Add to this an exccl-
lent rapport betwcen soloist and conductor
and the superb playing Reiner elicits from the
wonderful Chicago Orchestra and you have a
reading that is quite irresistible. Soundwise,
the disc has very little competition as Victor
continues to exhibit its skill in recording the
Chicago Orchestra. Over-all string tone has
the rich resonance we have come to expect
from this hall, along with the impressive brass
sonoritics and the weighty percussion. Ultra-
wide {requency and dynamic range here with
verv low distortion, groove or otherwise, in
evidence. A superior recording and highly
recommended to you . .. but you should hear
this same recording on Victor stereophonic
tape! Absolutely stunning. I will review the
tape shortly.

BORODIN

PRINCE IGOR (Complete Opera)
National Opera (Belgrade) soloists,
chorus, and orchestra conducted by
Oscar Danon. London XLLA 30. RIAA
curve. Price $24.90. Five disecs.

Yes, what you read in the title is true . . .
this is indeed a complete recording of Boro-
din’s great opera. A monumental undertaking
for London, this is again one of their “behind
the Iron Curtain” recordings and a highly
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MODEL 80-T e MOST ADVANCED PROFESSIONAL TUNER WITH COMPLETE AUDIO CONTROL

Outperforms Them All!

THE SERIES 80

FISHER

FM-AM TUNERS

ere are America’s only FM-AM Tuners with TWO meters for micro-
H accurate tuning — just oze of their many unique features. Says @
FISHER dealer: “I set up a FISHER Series 80 for home demonstration
against all performers. No other dealer was willing to submit a compctitive
tuner for direct comparison to the FISHER. Thanks for a fine product!”
— Unsolicited testimonial from A. W. Finley, Dayton Sound Associates.

Outstanding Features of THE FISHER Series 80 Tuners

m The 80-T features extreme sensitivity (1.5 mv for 20 db of quieting.) m Separate
FM and AM front ends, completely shielded and shock-mounted. m Separate tuning
meters for FM and AM & 72-ohm, plus evclusive, balanced 300-ohm antenna inputs
for increased signal-to-noise ratio. m AM selectivity adjustable; AM sensitivity
better than 1 microvolt. m Inherent hum non-measurable. m Distortion below 0.049%
for 1 volt output. m 4 inputs, including separate fape playback preamp-equalizer,
a Six record equalization choices. m Two cathode follower outputs. m 16 tubes.
(80-R: 13 tubes.) m 8 controls including Bass, Treble, Volume, Function, Equaliza«
tion, Tuning, Loudness Balance, AFC, m Self powered. m Magnificent appearance
and workmanship. m CHassis S1zZE: 123;” wide, 87" deep less knobs, 6” high
(80-R: 4” high.) m NOTE: Model 80-R is identical to the above, but is designed
for use with an external audio control such as THE FISHER Series 80-C,

MODEL 80-R ¢ FOR USE WITH EXTERNAL AUDIO CONTROL MODEL 80-T

$19950

MODEL 80-R

516930

MAHOGANY OR BLONDE
cABINET: $1795

Write For FULL Details

FISHER RADIO CORP.

21-23 44th DRIVE
LONG ISLAND CITY 1, N.Y.
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’ ? — EDWARD
TATNALL
CANBY
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SERIES 80-C

¢(Q TARTLINGLY DIFFERENT,” says Edward Tatnall Canby, Audio

S Magazine. “Has everything, at a very reasonable price for
top-quality hi-fi equipment. The easiest to read and operate ['ve ever
seen. The specs on performance are breathtaking and the over-all
quality of its electrical operation is pretty closely comparable to that
of a professional broadcast console control board. This is the current
standard for really hi-fi operation of controls in the home. Hum,
distortion, et al are so low as to be inaudible and mostly unmeasur-
able in the lab. And all this, mind you, in the middle price range.”

Chassis Only, $99.50 + Mahogany or Blonde Cabinet, $9.95
Remarkable Features of THE FISHER 80-C

® Professional, lever-type equalization for all current recording character-
istics. ® Seven inputs, including two Phono, Mic and Tape. ® Two cathode-
follower outputs. © Complete mixing and fading on two, three, four or five
channels. ® Bass and Treble Tone Controls of the variable-crossover feed-
back type. ® Accurately calibrated Loudness Balance Control. ® Self-powered.
® Magnetically shielded and potted transformer. ® DC on all filaments;
achicves hum level that is inaudible under any conditions. ® Inherent hum:
non-neasurable. (On Phono, 72 db below output on 10 mv input signal;
better than 85 db below 2v output on high-level channels.) ® IM and
harmonic distortion: non-measurable, ® Frequency response: uniform, 10 to
100,000 eycles. ® Separate equalization and amplification directly from tape
playback head. ® Four dual-purpose tubes, all shielded and shock-mounted.
® Separate, high-gain microphone preamplifier. ® Push-Button Channel-
Selectors with individual indicator lights and simultaneous AC On-Off
switching on two channels (for tuner, TV, etc.) ® Master Volume Control
plus 5 independent Level Controls on front panel. ® 11 Controls plus 5
push-buttons, ® Three auxiliary AC receptacles. size: Chassis, 12347 x 734~
x 4% high. In cabinet, 13-11/16” x 87 x 5Y4” high. Shipping weight, 10 pounds,

Prices Slightly Higher West of the Rockies
WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORP. - 21-23 44th DRIVE- L. L. CITY 1, N. Y.
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successful one. It would be nigh impossible to
give a detailed analysis of so huge a work in
the limited space I have, but mention must
be made of the excellence ef the soloists and
chorus . . . they are dedicated performers . . .
the orchestra which though not up to many
of our top groups, is a well disciplined group,
conscientious in the execution of the score
under the expert urgings of Oscar Danon.

Of course most listeners will be familiar
with the “Dance of the Polovtsian Maidens”
and the other well-known scctions of the
work and in this recording they are performed
uncommonly well with uncommon zeal. But
there is far more to the score than just these
oft-concertized sections . . . and if vou can
spare the price and the time to wade through
the five LP’s, you will find a tremendous
wealth of new material that is infinitely inter-
esting,

The sound here is quite good, surprisingly
so in view of the fact that it was most
probably made under conditions far less con-~
trolled than is usual with London records.
String tone is good if a little edgy, brass is
quite bright and punchy, winds are very
smooth and with sweet intonation, percus-
sion while not as weighty and powerful as is
usual with London, is nonetheless very sharp
and accurate. Best of all, the acoustics are as
good as the firr label can give, and that
means spaciousness with detail for a con-
vincingly “live” sound. Frequency and dy-
namic range were about the equal of the
standard London output, and groove distor-
tion was minimal. I would have no hesitation
in acquiring this work if you like it . . . du-
plications of magnum scores like this will be
few and far between.

MOZART

VIOLIN CONCERTO #3ING

VIOLIN CONCERTO #7 IN E FLAT
Christian Ferras, violinist with the Stutt-
gart Chamber Orchestra conducted by
Charles Munchinger. London LL1172.
RIAA curve. Price $3.98.

At the rate new Mozart recordings are
being issued for the Mozart Bicentennial one
might hesitate to make any decisions until
all companies have been heard from. Well,
I've never subscribed fully to any policy of

“wait and see” . .. sometimes the wait can
be inordinately long. That’s the way I feel
about this recording . . . it has its share of

faults but it is so superior to the other ver-
sions in the catalogue, that if you have a
fondness for the works, endless deliberation
would seem frujtless. Ferras is a young vio-
linist of great sensitivity and he is far better
off in the delicate tracery of Mozart than in
some of the other repertoire he has been
called upon to perform. His technique is
agile, his tone sweet, not too fat nor too lean
and he exhibits a most gifted sense of timing
and phrasing. Recorded somewhat close-to,
the violin is a little edgy at times, but other-
wise is heard in good balance with the orches-
tra, is wonderfully realistic. Munchinger has
a good sense of proportion here and his read-
ing is quite straightforward and wholly satis-
factory. Good frequency range, excellent dy-
namics, a little pre-echo is the only blemish in
an otherwise excellent sounding recording.

BERLIOZ

SYMPHONIE FANTASTIQUE
Boston Symphony Orchestra conducted
by Charles Munch. Victor LM1900.
RIAA curve. Price $3.98.

Hard to know where to place this recording,
that is, it has all of the elements needed to
make a definitive performance and yet it
doesn’t quite make it. Munch is an unques-
tioned authority in Berlioz repertoire and this
“Fantastique” is no exception. His reading
has the proper blend of lightness and grace
combined with the robust strength and crack-
ling vigor necessary for successful projection

RADIO & TELEVISION NEWS
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of the last movements. However Mr. Munch
is hoist by his own petard as the tempi in the
last movements threaten to run away with
him. And engineering-wise, there has been
too much of an attempt to elicit the last
possible db from the score, which has resulted
in some overcutting.

On the credit side, Munch gets some of the
best Boston playing in recent memory and,
for the large part, the sound is fairly satis-
factory. Not the stunning brilliance of the
Dorati/Mercury recording, or the measured
smoothness of the von Karajan/4ngel sound,
this disc has its moments for the hi-fi fan in
some big gong sounds and other percussive
goodics in the last two movements. Summing
up . . . Munch is still Munch and the per-
formance must be considered near the top of
the heap. Adding the balance of sound, it is
outshone by several competitors.

DEBUSSY

LE MARTYRE DE SAINT SEBASTIEN
Soloists and choruses of the Radio-dif-
fusion and Television Francaise with
L’Orchestre du Theatre des Champs-
Elysces conducted by D. E. Inghelbrecht.
London-Ducretet-Thomson. DTL93040/
41. RIAA curve. Price 89.96. Two discs.

The London company docs some fantastic
things that would be considered sheer mad-
ness in this country. For instance here is
Debussy’s great “Martvrdom of Saint Sebas-
tien” on their newly acquired Ducretet-
Thomson label. From many angles this is
a very fine recording and undoubtedly there
will be many people who will wish to acquire
it. What is hard to figure is why London
issued this recording when their own mag-
Tificent recording of the work with Ansermet
and Susan Danco is still fresh in memory
since it was issued just a few short months
ago! Well, it’s not my job to figure out the
wheelings and dealings of London Records

. all T can do is report that this present
recording is in many ways superior to the
Ansermet reading but that in the over-all
picture the Ansermet is still on top.

This has the advantage of the top authority
on Debussy as conductor, old Inghelbrecht
himself. And truly his sense of timing, his
orchestral balance and other niceties, his
treatment of choral/orchestral masses is in-
spired. But his orchestra does not measure
up to the Ansermet group, nor can the solo-
ists match the London talent. And soundwise
while this has some gorgeous tonal effects
with superb acoustics, the London disc is far
ahead on matters of frequency response, dy-
namic range, lack of distortion, etc. Certainly
this is the more authentically “French” per-
formance and for those to whom this is
important, the recording will probably find
its widest audience.

LALO :

SYMPHONIE ESPAGNOLE
Philharmonia Orchestra conducted by
Jean Martinon with David Oistrakh, vio-
linist. Angel 35205. RIAA curve. Price
$4..98.

It sure took a long time, but now we are
getting a reasonable flow of Oistrakh record-
ings with the benefits of modern high-fidelity
sound. This is the latest of several and I
would say, the best of the batch as far as
sound is concerned. In spite of the formidable
Oistrakh reputation, this reading is not above
a few others I could name. Frankly, I think
the trouble is that the score is relatively
“easy” compared to some other concerti and
Oistrakh isn’t as much on his mettle as he
might be. Not that therc is any sloppiness
or evidence of a lackadaisical approach to
the work. His tone is as flawlessly beautiful
as ever, his technical mastery undiminished
.. . I just feel his expressiveness is not as
well projected in this recording as in some
others.
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AN EXCEPTIONAL, NEW THIRTY-WATT AMPLIFIER ¢ HANDLES SIXTY-WATT PEAKSI

Top Quality-Low Cost

L THE %
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30-Watt Amplifier

MODEL 80-AZ

NOTHER FISHER FIRST — our great new 30-watt amplifier with

A PowerScope, a Peak Power Indicator calibrated in watts to show
instantly the peak load on your speaker system. The new FISHER
80-AZ Amplifier is the first with a positive indicator to prevent voice

coil damage. The Model 80-AZ is magnificent in appearance and quality.

Incomparable Features of THE FISHER Model 80-AZ

m High output — less than 0.59, distortion at 30 watts; less than 0.059, at 10 watts.
Handles 60-watt peaks. m Intermodulation distortion less than 0.5¢, at 25 watts and
0.2¢% at 10 watts., m Uniform response 10 to 350,000 cycles; within 0.1 db from
20 to 20,000 cycles. m Power output is constant within 1 db at 30 watts, from 15 to
35,000 cycles, s Hum and noise level better than 96 db below full output! & Three
separate feedback loops for lowest distortion and superior transient response.
m Unique cathode feedback circuit for triode performance with the efficiency of
tetrodes. @ Output transformer has interleaved windings and a grain-oriented steel
core. m Three Controls: PowerScope, Z-Matic and Input Level. m Handsome, brushed-
brass control panel (with sufficient cable for built-in installations.) m Tube Com.
plement: 1—12AT7, 1—12AU7A, 2—EL-37, 1—5V4-G, 1—PowerScope Indicator,
1—Regulator, ® 8- and 16-ohm outputs. m Size: 15!, x 414 x 6%~ high, WEIGHT: 22 Ibs.

Price Only $9950

Price Slightly Higher West of the Rockies
WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORP., 21-23 44th DRIVE * L. I. CITY 1 »
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All From ®ne Source

These four quality lines of Electronic Components may
be obtained quickly and convenlently from Distribu-
tors who stock ERIE RESISTOR CORPORATION products.

industrials.

ERIE Electronic Components enjoy the reputation of having the
highest quality and make up the most complete line of Ceramic
Replacement Capacitors. Distributor Stock items are repre-
sentative of the most common types used by dealers, servicemen,
experimenters, amateurs, laboratories, project engineers, and

CORNING Glass Electronic Components include the complete
line of Fixed Glass Capacitors, Direct Traverse and Midget
Rotary Glass Trimmer Capacitors, and various types of Low
Power, Precision and High Power Glass Resistors.

ERIE-Chemelec Teflon Electronic Components are made of the
most nearly perfect insulating material available, and are ideally
suited to withstand high humidity, high or low temperatures, high
altitudes, high voltages, and high frequency operation. It is serv-
iceable at any temperature from —110° to 550°F for long periods
with negligible change in critical electrical characteristics.

GRIGSBY-ALLISON Switches are known throughout the in-
dustry for dependable quality and smooth performance. They
include a complete variety of styles for all types of applications.

ERIE ELECTROHICS DISTRIBUTOR DIVISION

ERIE RESISTOR

CORPORATION

dair Ofices ERIE, PA,

Foclorses: ERIE, PA = LOMDQN, CNGLAND = TREMTOM, OMTARIG

SURPLUS

RADIO
| Conversion
MANUALS
in two volumes

vYolume 1 Practical conversions. See it at
your dealer or send stamp for list of contents.

Yolume 2, Companion to Volume 1I.

$2.50 ea.*

RADIO HANDBOOK, GIANT 14TH EDITION.
A one-volume library of radio information with
extensive, simplified theory. Detailed how-to-
build-it data on dozens of items of practical

radia equipment. .. . . .. $7.50*
WORLD’S RADIO TUBES (BRANS’ VADE
MECUM). NEW 12TH EDITION. Lists over

15,000 f.ubes from every tube making country.
Printed in 16 languages $5.00*

BETTER TV RECEPTION (in fringe and low-
signal areas). SECOND EDITION. The standard
guide for installation technicians. A popular
text for TV enthusiasts. ... .. . .. .. .. $ *

RADIOTELEPHONE LICENSE MANUAL, Typical
study qu.esﬁons with concise answers for any
commercial U.S.A, radiotelephone operator's
license .. ... . ... . . .. .. ... . ... $3.75*

ANTENNA MANUAL. A practical comprehen-
sive book on antennas, for everyone interested
in transmission and reception. Over 300

pPages . ... L $3.50*
*Plus any tax Send three cent

BUY FROM YOUR DISTRIBUTOR

Add 109% on direct mail orders to

stamp for circular
o
and
ﬁi EDITORS and ENGINEERS, Ltd.

= Summerland 2, California

%4

FAIRCHILD
Model 240
PREAMPLIFIER =
 EQUALIZER |

The most modern control center and
preamplifier you can buy!

Modern One-knob equalizer (type used
in professional studios) — gives correct
equalization quickly, automatically and
the same everytime—both turnover and
roll off.

Modern Cascode input circuit, gives
highest gain with least noise (another
Fairchild “first”).

Modern Exclusive “Red-Knob” Listen-
ing Level Control — Obsoletes conven-

tional loudness controls—gives low-level

compensation that sounds right.

Modern Exclusive “Balanced-Bar” Tone
Control—Easiest of. all to see—Easiest to
use.

Modern Styling by Raymond Loewy
Associates,

And many other features...Net $98.50
See your nearest Quality Hi-Fi dealer
or write:

www americanradiohistorv com

Soundwise this is the top recording in the LP
catalogue. The Oistrakh violin is reproduced
with rich realism and almost no edginess, the
orchestral strings are similarly good, wood-
winds are especially smooth, all elements are
in superb balance in an acoustic spaciousness
that lends still further presence. Everything
considered, this recording should meet the
requirements of all but the most hypercritical
music lover.

Jazz Corner

THE MAYNARD FERGUSON OCTET
EmArcy MG 36021. RIAA curve. Price
$3.98.

You haven’t heard how high a trumpet can
be blown until you dig this man Ferguson!
This boy is really stratospheric, and along
with this facility for the higher registers, a
guy who knows how to knock out a solid
tune. I can’t begin to tell you who his side-
men aré on this disc. I don’t think Emdrcy
can either as most of the personnel involved
are big names from other companies playing
under pseudonyms. Whoever they are, they
are the tops . . . technically an octet, they
blow enough to sound like a big band bash.
I’ve got a stereo recording of Ferguson I did
when he was with Stan Kenton and even
though we are comparing a single instrument
and the disc holds up remarkably well . . .
the stereo still has it. I wish EmAdrcy would
start to issue stereotapes of some of its stuff.
I think the type of stuff they issue would
lend itself particularly well to stereo treat-
ment.

Getting back to earth, this disc is com-
prised mainly of original stuff by the versatile
Bill Holman who also arranged all the num-
bers. Of the “cool” school, some of them can
get pretty wild and pretty far gone, but all
are enjoyable as exercises in that medium.
The sound, as is usual with Emdrcv, is out-
standingly good. Super-wide frequency range,
close-to recording with every instrument crys-
talline in detail, breathy rasp of the sax, the
brazen brilliance of the Ferguson trumpet, the
sharp, precise rap of the skins, this is the best
in jazz recording being done today.

Tape Review

LENNY HERMAN AND THE MIGHT-
IEST LITTLE BAND IN THE LAND
Livingston Binaural Tape T-1083-BN.
Price $10.00.

If a number of you nice people have been
to stereo demonstrations and have left unim-
pressed, it was most likely a poorly run
demonstration with the principal culprit poor
source material. Find out if the place you
heard the demonstration now has his new
tape. Even the most bird-brained salesman
would have a hard time lousing up a stereo
demo with this tape. Of all the commercially
available stereo tapes I have heard this does
the finest job of imparting the directional and
depth effects that characterize good stereo-
sound.

Just a small combo, the Herman group
puts out a lot of sound. In one number
where ‘the introduction is on accordion and
piano, the accordion is definitely and posi-
tively to one side and the piano to the other.
Admittedly the tape was recorded for maxi-
mum effect with what might seem to be
overemphasis, but a listen is convincing evi-
dence that it is merely good stereo in action.
The repertoire is varied, ranging from “Love
for Sale” to the “Song of India.” Frequency
response and dynamics are ultra-wide and of
course through the magic of stereo and tape,
there is no distortion I was able to hear. As
played on my Ampex 612, equalization was
no problem. Signal-to-noise ratio was quite
good and all-in-all a very impressive tape.

Next month, another batch of good things
to whet your appetite !

RADIO & TELEVISION NEWS
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ALLIED knight-kits

iFINEST ELECTRONIC EQUIPMENT IN KIT FORM—FAMOUS FOR:
LOW COST

YOU SAVE MORE BECAUSE
YOU BUY DIRECT

Buy with confidence at lowest cost. You get the latest
advances in electronic equipment design in KNIGHT-KITS.
You get premium quality parts for absolute dependa-
bility. And you save the MOST because you buy DIRECT.

Build with confidence. KNIGHT-KITS are designeq for
easiest assembly—all you need is a soldering iron,
screwdriver and pliers. Manuals are easy to follow—it's
just like having a good instructor at your side.

ALLIED stakes its 35-year reputation in the Electroqics
field on your complete success and fullest satisfaction
~with KNIGHT-KITS. 3

“STEP-AND-CHEK'
ASSEMBLY METHOD

You just follow each step and
check it off as you complete it. You
always kaow where you are and
what to do next with a KNIGHT-
KIT M )

"KING-SIZE™ DIAGRAMS

Diagrams are duplicated in large
wall size to hang conveniently over
your work. Helps you see apd
understand the finest details
clearly and easily.

“SPOTLIGHT" PICTORIALS

_Special two-tone treatment makes

it easy for you to spot the circuit
you're working on, separates it
from work you've already com-
pleted. “You always know where
you are.”

ALLIED RADIO

February, 1956

ADVANCED DESIGN
EASY ASSEMBLY

ALLIED

WEST

3
PRINTED CIRCUITS

knight-kit PRINTED CIRCUIT
5" OSCILLOSCOPE KIT

New wide-band, full-size 5" Oscilloscope; equals or betters
the performance of commercially-wired *scopes costing sev-
eral times the price. Two printed circuit boards and laced
wiring harness help to reduce assembly time to minimum.
Ideal for the professional laboratory, for color TV servic-
ing and high frequency applications. Has unusually wide
sweep range—from 15 to 600,000 cps. Locks in frequencies
as high as 9 mc. Vertical response from 5 cycles to 5 mc.
Response: — 1 db at 3.58 mc¢; — 3 db at 5 mc. High vertical sensitivity of 25 rms
millivolts/inch. Input capacitance 36 mmf. Qutstanding features: cathode-fol-
lower vertical and horizontal inputs; 2nd anode provides 1400 volts for high-
intensity trace; push-pull vertical and horizontal amplifiers; positive and negative
locking; faithful square wave response; frequency-compensated input attenuator;
Z-axis input for intensity modulation; one volt peak-to-peak calibrating voltage;
internal astigmatism control; blanking circuit to eliminate retrace lines; DC
positioning control. Complete with all tubes and parts, ready for easy assembly.

?axligsome professional case finished in blue, with gray control panel. Shpg. wt,,
0 Ibs.

Model F-144

$6900

$6.90 down,

12 months to
pay balance

Model F-144, Printed Circuit 5" Oscilloscope Kit. Net only..,....... $69000
Model F-148. Demodulator Probe. Net. .. ..c.vvviieinnennnn. weeereiraaas $3.45
Model F-147. Low Capacity Probe. 12 mmf. Net..... st $3.45
knight-kit
PRINTED CIRCUIT
VIVM KIT

Model F-125 New, extremely stable, highly ac-
95 curate VI'VM. Greatly simplified
$ wiring—entire chassis is a printed
circuit board. Features maximum

convenience in arrangement of

scales and controls. With peak-

to-peak scale for FM and TV work. Ranges: AC
peak-to-peak volts, 0-4-14-40-140-400-1400-4000;
AC rms v. and DC v., 0-1.5-5-15-50-150-500-1500;
ohms; 0-1000, 10K, 100K; 1-10-100-1000 megs;
db scale, —10 to +5. Uses low-leakage switches
and 19, precision resistors. Balanced-bridge, push-
L pull circuit permits switching to any range without
adjusting zero set. 414" meter, 200 microamp movement. Polarity reversing
switch. Input resistance, 11 megs. Complete kit, ready to assemble. Shpg.

wt., 6 lbs. $24.95

Model F-125. Printed Circuit VIVM Kit. Netonly.....c.eovveannn
Model F-126. Hi-Voltage Probe; extends DC range to 50,000 Volts. Net $4.50
Model F-127. Hi-Frequency Probe; extends AC range to 250-mc. Net. .. $3.45

EASY PAYMENT TERMS
If your total Knight-Kit order is over $45, takoci ac‘jiv?;r’:ag‘;
of our liberal Time Payment Pla_n——o_nly 10% down,

full months to pay. Write for application form.

R

SEE FOLIOWING PAGES
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Dag ey QUALITY ELECTRONIC TEST
o EQUIPMENT IN LOW COST KIT FORM

| e . oy g
F ; L
b > i L

2 - il et
s T L
Advanced Electronic Design

Portable

New Printed Circuits
Tube Tester Model .

Easy-View, Hi-Legibility-Panels i
T — i 5-Prgf%§sibnul Streamlined Styling |

75 _ Matched Instruments -
$29 ~ Premium Quality Components

o ;

knight-kit
EASY-TO-BUILD TUBE TESTER KIT—OUTSTANDING VALUE

Expertly designed, up-to-date, ideal for the laboratory or service shop. Remarkably low
priced, yet it offers high accuracy, top versatility and convenience. Features provision for
testing 600-ma tubes; roll-chart data for all popular series-string types. Tests 4, 5, 6 and 7-pin
large, regular and miniature types, octals, loctals, 9-pin miniatures and pilot lamps. Tests for
open, short, leakage, heater continuity and quality (by amount of cathode emission). 414"
square meter with clear “GOOD-?-REPLACE” scale. With line-voltage indicator and line-
adjust control. Choice of 14 filament voltages from .63 to 117 volts. Blank socket for future
type tubes. Universal-type selector switches for any combination of pin connections. Single-
unit, 10-lever function switch simplifies assembly. Illuminated roll chart lists over 700 tube
types. Complete kit, ready for easy assembly. Shpg. wt., 14 1bs.

31

s ‘ knight-kit
AUDIO GENERATOR KIT

Save money—have performance equal to instruments at
many times the price! Provides an ideal audio frequency
source for checking audio circuits of amplifiers and other
hi-fi equipment; also checks speaker response. Frequency
range: 20 cps to 1 mc in 5 ranges. Output voltage: 10 volts
into 600 ohms impedance, + 1db to 1 meg. Generator imp.,
600 ohms. Less than .25%, distortion from 100 eps through
the audiblerange; less than .5% when driving 600 ohm load
at maximum output. Continuously variable step-attenuated
output. Circuit as developed by U. S. Bureau of Standards.
Complete kit with professional portable case, ready to
assemble. Shpg. wt., 17 lbs.

Model F-137. Audio Generator Kit. Net only ... 531 ’50

k'nighl-kit
1,000 OHMS/VOLT
VOM KIT

-128 Exceptional accuracy and
versatility at amazing low
2 5 cost. Ideal for service shop,
lab and Amateur use. Uses
414" meter (400 microamp
movement) with separate

knight-kit
20,000 OHMS/VOLT
VOM KIT

TOP VOM VALUE
del F-140
jodsl F=ig Outstanding quality and

50 performance at extremely
low cost. Features 32
$ ranges; full vision 414"

Model F-124

$] 875

i . meter; accuracy =+ 2%fof ¢ scales gor AC voltéiage ar]xd cuérent, DC volg- oo - knight-kit
ull scale; 50 microampere sensitivity for age and current, decibels and resistance. 38
12‘0’000 ohms/volt input resiséancf on DC; ranges include: AC, DC al(]d Output voltf, RESISTOR'CAPACITOR TESTER KIT
ront panel “*zero adjust.” Single switch 4 0-1-5-10-50-100-500-5000 (1000 ohms/volt q J bng 5
selects function and range. Range: AC, DC | sensitivity); Resistance, 0-1000-100,000 This new highly accurate tester meets the critical require-
and output volts, 0-2.5, 10-50-250-1000- ¢ ohms and 0-1 meg.; Current, AC or DC, ments of lab and service shop. Measurgs capacitance and
5000; Resistance, 0-2000-200,000 ohms and & 0-1-10-100 ma and 0-1 amps; Decibels, —20 resistance; checks for opens and shorts in paper, mica and
0-20 meg.; DC ma, 0-.1-10-100; DC amps, § to +69 in 6 ranges. Uses 19, precision ceramic capacitors; shows power factor of electrolytics.
0-1-10; Decibels, —30 to +63 in 6 ranges.  resistors. 3-position function switch and 12- Large dial shows capacitance and resistance at a glance;
Uses precision 1%, multipliers. Complete kit Q position range switch. Complete kit with balanced-bridge circuit with “magic eye’ for correct dial
with bakelite case, batteries and test leads. bakelite case, battery and test leads. Shpg. setting. Direct-reading potentiometer and “magic eye”
Shpg. wt., 5 lbs. wt., 214 lbs. measure power factor from 0-50%,. Tests capacitors with
Model F-140. 20,000 ohms/volt 526 50 Mode! F-128. 1,000 ochms /volt $'|4 25 rated voltages applied. 5 test voltages: 50, 150, 250, 350,
VOM Kit. Netonly ............ . VOM Kit. Netonly ............ ) 450. Capacity ranges: 10 mmf to .005 mfd, .001 to .5 mfd,

.1 to 50 mfd and 20 to 1000 mfd. Resistance ranges: 100 to
50,000 ohms and 10,000 ohms to 5 megs. Accuracy, + 10%.

- - ey PN R Automatic discharge feature prevents after-test shock.
s o SaRa R = d o8 Complete kit with profess.ional portable case includes tubes,
e . ur total kit ordercom instructions and all required parts. Shpg. wt., 8 Ibs.
ASY PAYMENT TERMS- If yo . Time Payment Model F-124. Resistor-Capacéitor 8 5
f our liberal Tim : i $18.7
{o over $45 take advantage (] Tester Kit. Netonly......... .o ceeeennein. ..
1

Plan—only 10% down, 12 full months o pay. Write for

application form. BUY DIRECT AND SAVE?

R s

order from AI_ I_I E . RA. I ‘ 100 N. WESTERN AVE., CHICAGO 80, IL

96 RADIO & TELEVISION NEWS
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IDEAL FOR SERVICE TECHNICIANS,

INDUSTRIAL LABS, TRAINING SCHOOLS

NEIDENTE
" L)

Crystal:Clear Instruction Manuals

**Step-and-Chek” Building Method

“King-Size’ Diagrams "

*Spotlight'’ Pictarials

SAVE MONEY! BUY DIRECT—get top
quality—get the most for your test instru-
ment dollar.

Model F-135

s2’ 375

VISUAL-AURAL SIGNAL TRACER KIT

A remarkable value in a kit which permits visual and
aural signal tracing of RF, IF, video and audio circuits—
costs no more than an audio signal tracer alone. Traces
the signal from the antenna to the speaker. Reproduces
signal at plate or grid connection of any stage. Identifies
and isolates ‘‘dead’’ stages. Features: high usable gain of
50,000; “‘magic eye’’ with calibrated attenuators for signal
presence indication and stage-by-stage gain measure-
ments; built-in 4” PM speaker; RF probe for checking all
stages; special audio probe tip included; provides noise
test; built-in watt meter calibrated from 25 to 1000 watts;
provision for external scope or VI'VM. Complete kit with
portable case. Shpg. wt., 13 1bs.

Model F-135. Vigual-Aural Signal

Tracer Kit. Netonly........... Y P $23'75

knight-kit
RESISTANCE
SUBSTITUTION BOX KIT

595

Supplies 36 standard 1 watt resistance values between 15
ohms and 10 megohms with an accuracy of 10%. Resist-
ance values are readily substituted into any circuit to
determine proper value of resistor required to do a partic-
ular job. Uses simple, single 18-position switch for resist-
ance selection, plus a slide switch which multiplies all
values by 1000. In attractive bakelite case, 5 x 3 x 2”.
Complete with all parts, including 18” leads with insulated
alligator clips. Full instructions for easy assembly. Shpg.
wt., 2 lbs.

Model F-139. Resistance Substitution ss 95
Box Kit. Netonly.....cociviiiieenennnnnnean .

ALL PRICES NET
F. O.B. CHICAGO

s

Wy

hetter by far...easiest to build and YOU SAVE MORE &

£
i
;

Model F-145
5] 975

knight-kit LOW-COST RF SIGNAL GENERATOR KIT

An extremely popular kit, noted for its wide range and exceptional sta-
bility —saves you two-thirds the cost of a comparable wired instrument.
Delivers output on fundamentals from 160 kc all the way out to 110 mc;
useful harmonic output to 220 mc. Ideal for aligning RF and IF stages
and for audio equipment troubleshooting. Also serves as TV marker
generator when used with any sweep generator. Features the famous
Colpitts circuit for high accuracy with negligible drift. RF output rated
over 100,000 microvolts. Output can be modulated at 400 cycles. Has
built-in sine-wave audio oscillator with output jack for 400 cycle output.
Maximum audio output, 10 volts. Jack for external modulation; step
and continuous-type output attenuators. Complete kit with professional
portable case, including punched chassis, tubes, pre-wound coils and all
required parts. Shpg. wt., 10 lbs.

Model F-145. RF Signal Generator Kit. Net only...... . g $] 9075

SAVE UP TO 70%! b
SUPER-VALUE knight-kit
CAPACITOR CHECKER KIT

Tests capacitors while they

are still wired in the glrcult!
Model E-119 Saves time and bother in test- :
i ing the many capacitors 1n a 1
65 set; it’s an absolutely essen- :

$ tial instrument for the service

technician. Just press a button
and the “magic eye” instantly E

shows opens and shorts.

® Checks by-pass, blocking,

. 2000 mfd, even

i d filter condensers from 20 mmf to_ ,

(v::)}lllepr}lt?}%e acgpacitor under test 1s w1frded lelt2}(1) gorgiat?éx:; %Z i(;\;’ 2(51

60 ohms. Capacitors between .1 mfd an [d may be tes e
i rallel with resistance as low as ms. Hoy

?r‘;etgew;r%?elsr;igially styled Knight-Kit case, sturdy steel in blue

wrinkle finish with gray control panel. Complete kit, ready for

5 lbs.
easy assembly. Shpg. wt., )
Model E-119. Capacitor Checker Kit. Netonly...... .

T s
SRR R

knight-kit CAPACITANCE SUBSTITUTION BOX KIT

Provides 18 standard capacitor values from .0001 mfd. to
.22 mfd., + 20%. All values are 600 volt, with the excep-
tion of .15 and .22 which are 400 volt. A single 18-position
switch selects all values quickly and easily—no need to
touch the test leads. Saves hours of time and effort
required to determine proper condenser value required.
In bakelite case with anodized aluminum panel; 5 x 3 x 27,
Complete with all parts, including 18” leads with insulated
alligator clips. Easy to assemble in just minutes. Shpg.

Model F-138

$§50

wt., 2 lbs.
Model F-138. Capacitance Substitution
Box Kit. Net only............ .$5°50

YOU SAVE MORE BECAUSE YOU BUY DIRECT « ORDER TODAY

February, 1956
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ALLIE

LOW-COST
QUALITY HAM GEAR

_ knilght-kit
50 WATT CW TRANSMITTER KIT

Model $X-255
4 2 versatile, it 1s the perfect low-power
rig for the beginning Novice or sea-
soned veteran. Features: 50 watts input to 807 final;
high-efficiency 6AG7 modified-Pierce oscillator takes
crystal or VFO without circuit changes; bandswitching
coverage of 80, 40, 20, 15, 11-10 meters; pi-section an-
tenna output matches line impedances from 50 to 1200
ohms—permits use with any type of antenna. Crisp,
clean, cathode keying of oscillator and final. Power
take-off plug supplies filament and B-plus voltages for
other equipment. Copper-finished chassis and cabinet
interior, filtering, shielding, bypassing, and coaxial SO-
239 antenna connector provide excellent TVI suppres-
sion. Meter reads either plate or grid current of final.
Jacks for VFO, crystal, and key. Supplied with all parts,
tubes and step-by-step instructions. Less crystal and
key. Size, 8%4 x 1134 x 83{”. For 110-120 volts, 50-60
cycle AC, Shpg. wt., 18 lbs.

§X-255. 50-Watt Transmitter Kit. Net...... $42-50

Built-in Pi-Type Antenna Coupler
Check the features packed into this
new transmitter kit and you’ll see
why it’s one of the greatest Amateur
values ever offered. Compact and

knight-kit
SELF-POWERED
VFO KIT

Model §-725

$ 2_750

Complete with built-in power supply! Careful design
and voltage regulation assure high stability. Excellent
oscillator keying characteristic for fast break-in with-
out clicks or chirps. Full TVI suppression. Has plenty
of bandspread: separate calibrated scales for 80, 40, 20,
15,11 and 10 meters;vernier drive mechanism. 2-chassis
construction keeps heat from frequency determining
circuits. Qutput cable plugs into crystal socket of trans-
mitter, Qutput on 80 and 40 meters. With Spot-Off-
Transmit switch for “no swish” tuning. Extra switch
contacts for operating relays and other equipment.
Complete kit for easy assembly.

Shpg. wt., 8 lbs.

Model §-725. Self-Powered VFO Kit. Net, , ., $27-50

knight=kit
CODE PRACTICE
OSCILLATOR KIT

Model 5-239
s 95 Powered by Flash-
light Battery

An ideal new code practice oscillator. Uses transistor
circuit. Extremely low current consumption—powered
by single penlight battery. Provides crisp, clear tone
(400 to 600 cps). Has input jack for earphone; screw-
type terminal strip for key. In compact bakelite case
(234 x 3% x 134”) with anodized aluminum panel. Com-
plete with all parts, battery and easy-to-follow in-
structions. Shpg. wt., 1 1b.

Model §-239. Code Practice Oscillator Kit ... $4'95

Transistorized -

¥

e

_Shpg. wt., 414 lbs.

FAMOUS knight-kits FOR HOBBYISTS...

EASY-TO-BUILD... FEATURING EXCEPTIONAL PERFORMANCE AT LOW COSsT

Model 5-243 knight-kit

: 95 nSpACE SPANNER”

$|3 BAND SWITCHING
RECEIVER SET

DUAL BAND FOR THRILLING
‘SHORT WAVE & BROADCAST

All-new 2-band receiver in easy-to-build kit

form at a very low price. P\f}ls in dthrxlh.ng

i ft, police and marine

= 17 mc) and standard broadcast, plus amateur, aircrait, 2

?z}alg{s. v%‘ae‘;l(xfegospeciaf regenerative circuit; }”u%hlg sens&tl_ve %nbggc::d;:;';rb:\?&u?izge

switch selects broadcast or short wave. Has 4 speaker and bear i St
. tors for weak signal listening; slide switch cu

for plenty of volume; headphone connec t g B e ot

tive detector and audio amplifier; P put;

speaker, Employs 12AT7 regenera . audio amplifier; 3008 o awiveh,

ifier. Six controls; Bandspread; Main Tuning; Antenna R
%ﬂz;z:ilggf §l11):iio Gain. Panel finished in attractive gray with black kno!las. I:((_::luie]s.) s:}li
paxis, punchéd chassis and tubes. 7 x 1034 x 6”; for 110-120 v. 50-60 cycles [ 5

o

Model §-243. ““Space Spanner” Receiver Kit. Net.......... 56088600000000080

knight-kit
10-IN-1
LAB KIT

Model 5-265
. 5] 245
S

BUILD ANY OF
10 FASCINATING
ELECTRONIC PROJECTS

o B A wonderfully instructive electronics kit.
e Ideal for experimenters, beginners—fun to
build. Construct a sensitive Broadcast
Receiver; Amplifier (for phono or mike);
Wireless Phono Oscillator; Home “Broad-
cast Station”; Code Practice QOscillator;

i i jects. Low voltages; safe

ity- d Relay, or any one of four other fascinating projec c
Caga;:]x(;;y Odp(e)ra;eaw Oui'y toolsyneeded are soldering iron, sprewdnv_er and pliers. Perfect
e P fimatruc in circuit fundamentals, and packed with practical applications. Kit

-1 tion in circui : : t
fgzlifilgsm;g\?:tilng board, tubes, all parts, hardware, microphone, and 12-page builders

manual, For 110-120 v., 50-60 cycle AC. Shpg. wt., 10 lbs.

del §-265. “10-in-1”" Kit. Net......... PR !
n:dzl p-003. Phototube for Photo Relay Project. Net.......on. an
Model H-024. 4-Prong Socket for Phototube. Net....... g

knight=kit
*RANGER II”
SUPERHET RADIO KIT

Model 5-735

485

Thousands have built and enjoyed the “Ranger”
Broadcast Band Receiver. Carefully engmegx:e_d
for easy construction and povyerfpl, sensitive
performance. Latest Superhet circuit; tunes 540
to 1680 kc; covers entire tproadgist b:‘x;ge::;l

iti i utomatic volume control, built-in pre-formed loop a,
(la)):l:i—ttl;;ggglg‘ctig?xlxlgs -cheﬁ';‘:x;eesf Develops excellent tone quality ﬁgm élmgo v E;\l\\//[ éi_y:‘z-ll(riring

aker. Supplied with following tubes: 128K7GT LF amp.; 128Q7GT et.l- \ e
ss'gieG'I" audio output; 35Z5GT rect. Complete with handsome brown p ?s ICC DC’
tubes, speaker, all parts, and instruction manual. For 110-120 v., 50-60 cycle AC or 5

Shpg. wt., 8 1bs. . .
Model §-735. “Ranger I1I”” Superhet Radio Kit. Net, oo vicnnnraranenaenes

Receiver Kits Supplied Less Wire and Solder

Order from A I_ LIEB RA D@ 1on wistern ..!.‘."L, CHICAGO 80, 1L
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Top Quality Electronic Equipment in Kit Form

- ¢ 5

S—

BUILD-YOUR-OWN
FASCINATING, INSTRUCTIVE HIGH FIDELITY knight-kits

USED BY MANY LEADING TRAINING SCHOOLS
knight-kit

BASIC 25 WATT
ULTRALINEAR
HI-FI AMPLIFIER KIT

Model 5-755

s4]5°

TOP CUSTOM QUALITY—~
ETCHED CIRCUIT WIRING

T
#
H

knight-kit
«QCEAN HOPPER" RECEIVER KIT

This new super-quality hi-fi basic amplifier is desi ati
) : gned to satisfy th iti i
{:;Zréd&%ugor use \;:vn:h tuners mcorpora.ting. built-in preamp or vglith (:erggrs:t:r;)t;:zlmlplfta:
latest W alcmstf)i5 ype ultralinear circuit with potted, matched transformers. Delivers.maxi-
mum Halr-,x‘:;o:'c e \:Oattt,s. F"requency response: t 0.5 db, 10 cps to 120 kc, measured at 20
wa w;;tts rme olnl 115(7 r 10;1013 only .15% right up to 30 watts. IM distortion is only .27%, at
full rated output)., Ouot:\t;t irr?;iat;:;lg:u:tg go fgsoixo 7sk‘l:’ 1:4tratil(i?. Hufm ey beolow
volts. Uses two 12AU7’s, two 5881’s ,an’d a 5V4 ]g‘tc.hegrzz\ilrcziot izg\ftil?r 25‘ M Tt
3 , > 5 ized i
22?03“}:13% 1gvgterdstages. Has output tube balancing control, variable dalrrxllr\)lionl;ag;n?::g{)lfes
on-c amwiig . Han son':ie ch}'ome-p}atgd chassis, 14” x 9” x 2”. Overall height, 77. A deluxey trr\:e
hi-f ;g fier 12 every etail—satisfying to build—equal in performance to amplifiers sellin,
ver twice the price. Complete with all parts, tubes and construction manual. Shpg V:Itg
. wt.,

27 lbs. .
een ... $41.50

Model §-755. Basic 25 watt Hi-Fi Ultralinear Amplifier Kit. Net......

BROADCAST, LONG WAVE &
SHORT WAVE RECEPTION

The famous ''‘Ocean Hopper”’
receiver kit—sensationally low-
priced—tops for enjoyable broad-
cast, long wave and short wave reception. Highly
sensitive regenerative-type circuit. Excellent head-
phone reception; can be used with 3-4 ohm PM
speaker on Strong broadcast band stations. Supplied
with plug-in coil for standard broadcast; covers long
wave and popular short wave bands with coils below.
Pulls in thrilling foreign broadcasts, police, amateurs
and aircraft. Controls: Main Tuning, Bandspread,
Antenna Tuning, Off-On-Regeneration. Handsome
gray panel, logging type lucite main tuning knob.
With all parts, tubes, instructions (less extra coils
and headset). AC or DC operation. Shpg. wt., 5 lbs.

Model $-740. “O. Ho ”
B S ot o s eeeaeenteees $10.75

Model 5-740

$'|075

C R Y
Ay

EXTRA PLUG-IN COILS 5
s.741. Long Wave, 155-470 ke, Net. oovvvnnnens 79¢
s.742. Short Wave, 1.65-470 kc.
s-743. Short Wave, 2.9-7.3 mc. lNet v
5.745. Short Wave, 7-17.5 mc. each..........65¢ A
.744. Short Wave, 15.5-35 mc. Y - . -
. - knight-kit . 2 knight-kit
knight-kit 10 WATT HI-FI AMPLIFIER KIT 20 WATT HI-FI AMPLIFIER KIT
TRANSISTOR Model §-234 i Model §-750
RADIO KIT Famous for wide response True hi-fi for less! Fre-
uency response, * 1

PRINTED WIRING—
WORKS FROM
FLASHLIGHT CELL

Experiment with the marvel of tran-

o

95 and smooth reproduction at
N $ low cost. Only 0.5 volt drives
¥ amplifier to full output. Fre-

quency response: = 1 db
30-20,000 cps at 10 watts. Harmonic distor-
tion less than 0.5% at 10 watts. Intermod
distortion less than 1.5% at full output.
Controls: on-off-volume, bass, treble. Inpué

q
$ 75 db, 20 to 20,000 cps at 20
watts. Distortion, 1%, at
. 20 watts. Hum and noise
level: tuner input, 90 db below 20 watts;
phopo, 72 db below 20 watts. Sensitivity:
tuner input, 0.6 volt for 20 watts output;
magnetic phono, .007 volts. 4 inputs: mag:

Model §-765
95 sistors in this new transistorized, 3
$ printed-circuit radio. No tubes—no
crystal! Small enough to fit in the palm

of the hand—yet it provides powerful
reception over the complete AM broadcast band. Sy
Transistor provides extra audio power for loud, clear N
reception. Operates from single flashlight cell. De- N
signed for use with headphones. Printed circuit
eliminates wiring—just assemble and solder a few
connections—that’s all there is to it! Supplied com-
plete with all parts, hardware, battery, and easy-to-
follow instructions. Less antenna and headphone (use
3000 ohms or higher). Shpg. wt., 8 oz.

§.765. Transistor Radio Kit. Net........... $3.95

netic phono, microphone, crystal ph
recorder, and tuner. Cogtrolsp: %n;sgr
Treble, Volume, Selector. With compen:
sation positions for 78 and LP records
cMon:rféle;i fro2n(; f‘;"/ont panel, 23 lbs. ’
K odel $-750, 20-Watt Hi-Fi

$2.75 [; Amplifier Kit. Net. ol $34°75

Amplifier Kits Supplied Less Wire and Solder

"ALLIED RADI®
Eveuything in ELatROW fyiow One Reliakle Sounss.

for crystal phono or tuner. Chassis punched
to accommodate preamp kit. Matches 8 ohm
speakers. Shpg. wt., 14 lbs.

Model 5-234. Amplifier Kit. Net. $20’95

RECEIVER KIT ACCESSORIES

2000 Ohms Headset, Dual headset for use with "Space I Allied Radio Corp., Dept. 1-B-6, 100 N. Western Ave., Chicago 80, Il
. (] .

Address

ORDER TODAY

Zone

City
. s & % §% 0 §0 § 9§ B % 0 0 % 0 2 § ] |

State

Spanner”, "Oceon Hopper” and "10-in-1 Lob" Kits. I X |
Fo110. Neteneennaeanasonnsassesnnnsssnns $1.79 Ship me the following KNIGHT-KITS:
?OOO Ohms Headset. Imported dual headset for l Q r . l
ronsistor Radio Kit. uvantit e
FoTBOuNEt. e ereeeemrr e ensenenaaaneees $1.98 Y Lessiiption Model No. Price
Antenna Kit. For use with all Knight-Kit receiver kits. I l
C-100. Netesooooerosorosassssssssssnnnses .
ALL PRICES NET F.O.B. CHICAGO = I
B PG e I $...... enclqsed. For parcel post include postage (express is shipped collect). I
l Name I
99
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NOW! TEST TUBES IN SECONDS!
MAKE NEW PROFITS in MINUTES!

NEW PORTABLE

DYNA-QUIK

D NAM_!C ‘MUTUAL CONDUCTANCE TUBE TESTER

Now you can easily cut servicing time
—make more on-the-spot tube sales—
prevent costly call-backs—and give a
better service guarantee! DyNA-QUIK—
the new top quality, low cost, portable
tester quickly locates all weak and in-
operative tubes—and easily does the
complete job with laboratory accuracy
right in the home! You create greater
customer confidence because your cus-
tomer sees for himself the true tube
condition. Easy to operate—in just a
few minutes you can quickly check all
the tubes in a TV set. You can depend
upon DyNA-QUIK because it tests under
the dynamic heavily loaded conditions
that are the actual operating condi-
tions of the set. At such low cost
Dyna-Quik quickly pays for itself—
and continues to make money for you
every day!

DYNA-QUIK DOES IT FASTER,
EASIER, MORE ACCURATELY

® Makes complete tube test in as ljttle as 12
seconds per tube—faster than any other tester}

@ One switch tests everything! No multiple
switching—no roll chart.

® i aboratory accuracy right in the home! Large
4}," plastic meter has two scales calibrated
0-6,000 and 0-18,000 micromhos.

® Shows customer true tube condition and life
expectancy on ‘‘Good-Bad'’ scale!

® Automatic line compensation! Special bridge
continuously monitors line voltage.

® 7-pin and 9-pin straighteners mounted on panel!

& Always up to date! Test procedure instruc-
tions for new tubes supplied by factory at
regular intervals.

on every
service call

oNLy

‘109
ovee I

OF ALL POPULAR
TV TUBES* FOR:

" MODEL

500

DYNAMIC
MUTUAL CONDUCTANCE

SHORTS
GRID EMISSION
GAS CONTENT
LEAKAGE
LIFE EXPECTANCY
*Including new 600 mil series tubes,

PORTABLE—CAN BE
USED ANYWHERE
Handsome, rugged, luggage
style carrying case, covered
in durable, black leather-
ette. Removable slip-hinged
cover. Size: 1518 x 1414 x
534 in. For 105:125 volts, 60
cycle, A.C. Net wt. 12 Ibs.

SEND FOR BULLETIN 500-N

Made by the makers of
the famous CRT 350

B&K MANUFACTURING co.
“3726~ N‘SOUTHPORT QHICAGO “f3

wwWw americanradiohistorv com

Frequency Control
(Continued from page 63)

est frequency (k =a). The “Q” will
also be maximum at these two extreme
frequencies, as inspection of the circuit
indicates. The frequency for minimum
“@” is found from:

= 202/ (a® + 1)
and the minimum “@” value is:
Qn = 2af (® — 1)

It will be noted this is the same
equation as that obtained for the ca-
pacity variation method. Thus for a
given spacing of the two extreme fre-
quencies the minimum “@” will be the
same in both circuits.

For a given value of minimum “@”
the value for a will, of course, be as
previously determined. The ratio of the
inductances is:

2 +2vV1 + Qu?
Qn?

Since the equations for minimum “Q”
are the same in both circuits the curve
of Fig 3 may be used for both circuits.

Fig. 2B illustrates the application of
this circuit to the same problem as il-
lustrated by Fig. 2A. The same fre-
quencies and minimum “Q” were used
in order to allow comparison of the two
circuits. It will be noted that this
curve is practically a mirror image of
the previous one, the resistance being
maximum at the low frequency end
and wice wversa. Approximately the
same resistance values are obtained,
although of course at different fre-
quencies.

The circuit of a beat frequency os-
cillator constructed for a receiver
using the capacitance variation circuit
is shown in Fig. 4. The frequency of
this circuit varies over a 3 kc. range as
the tube bias is varied from 5 to 10
volts. The supply voltage for the re-
sistance tube is regulated by means of
the small neon tube since any change
in voltage here will be reflected as a
change in the frequency.

Two circuits, simple in design and
operation, have been presented for re-
mote tuning and similar applications.
Choice of the circuit to be used will be
dictated by the application since, op-
erationally, there is little to dictate a
choice.

There is no reason why these circuits
cannot be applied to higher and lower
frequencies than those discussed. Di-
odes may be more applicable in some
cases as the resistance tube, or it may
be possible to use ordinary variable re-
sistors. In any case, especially at the
higher frequencies, care must be exer-
cised in the design to insure that the
stray capacity which will shunt the re-
sistance will not adversely affect the
circuit operation. Since very low re-
sistances may be wused, theoretically
down to zero, it would seem that the
circuits could be applied to quite high
frequencies for tuning, a.f.c., etc.

RADIO & TELEVISION NEWS

Lg/Ll =
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If you'’re willing

to lose your job tomorrow
to a technically-trained man,

don’t read this, mister

But, il you're interested in an honest-to-goodness career in
the vigorous young electronics industry, here’s how vou
can step ahead of competilion, move up to a better job,
earn more money, and be sure of holding your technical
job even if the brass is firing instead of hiring.

The “how” is CREI training in radio-television-electron-
ics. You don’t have to be a college graduate. You do have
to be willing to study——at home. You can do it while hold-
ing down a full-time job. Thousands have. However, you
must have some prior electronic experience, either in mili-
tary service, professional employment, experimenting, or
ham operating. Since 1927 CREI has provided alert young
men with the technical knowledge that leads to more respon-
sibitity, more job security, more money. More than a quarter
century of experience qualifies CRE] to train you.

What qualifies you for CREI? I vou have a high school
education, you’re ofl to a good start. If you have a knack
for math, so much the better. Hf you are currently working
in some phase of the electronics in-
dustry, you'll get going faster. But
remember this: CREI starts with

Ask a high-school or college physics teacher. Ask a radio
station engineer. Check up on our professional reputation:
CREI home study courses are accredited by the Engineers’
Council for Professional Development; CREI is an approved
member of the National Council of Technical Schools. Ask
personnel managers how. they regard a man with a CREI
“ticket.” Look at this partial listing of organizations that pay
CREI to train their own personnel: All American Cables &
Radio, Inc.. Canadian Aviation Electronics, Ltd., Canadian
Broadcasting Corporation, Columbia Broadcasting System,
Hoffman Radio Corp., Machlett Labs., Glenn L. Martin Co.,
Magnavox Co., Pan American Airways, Atlantic Division,
Radio Corporation of America, United Air Lines. Finally,
ask a CREI graduate to tell you about our Placement Bureau,
which currently has on file more requests for trained men
than we can fill.

What’s the next step? The logical one is to get more in-
formation than we can cram into one page. The coupon
below, properly flled out. will bring you a fact-packed
hooklet called “Your Future in the New World of Elec-
tronics.”” It includes outlines of courses offered. a resume
of career opportunities, full details about the school, and
tuition details. It’s free.

fundamentals and takes you along
at vour own speed. You are not held
back by a class. not pushed to keep
up with others who have ore ex-
perience or education. You set your
own pace. Your CREI instructors
guide you through the lesson ma-
terial and grade your written work
personally. You master the funda-
mentals, then get into more advanced
phases of electronics engineering
principles and practice. Finally you
may elect training at career level in
highly specialized applications of ra-
dio or television engineering or aero-
nautical radio.

How good is CREI training? Here
are a few ways to judge. Ask an elec-
tronics engineer, if you know one.

MAIL THIS POSTAGE-FREE POSTCARD TOD

CAPITOL RADIO ENGINEERING INSTITUTE

Accredited Technical Institute Curricula

3224 16th St., N.W., Washington 10, D. C. |

(R.N, Feb. 55) IA

Pleose send me your course outline and FREE lllustrated Booklet
"Your Future in the New World of Electronics” . . . describing
opportunities and CREl home study courses in Practical Electronics
Engineering

CHECK ’ [J Practical Radio Electronics Engineering

FIELD OF [ Broadcast Radio Engineering (AM, FM, TVI
GREATEST g 7 Practicol Television Engineering

INTEREST [J Practical Aeronautical Electronics Engineering
Name . B . . Age _ B

Street .- = e . -
City o N ... _Zone._ _ _State. I
Check. [J Home Study [ Residence School [ Kareon Veteran

www americanradiohistorv com

To help us answer your request
intelligently, please give the fol-
lowing information:

EMPLOYED
BY ..

TYpE OF
PRESENT WORK
SCHOOL
BACKGROUND

ELECTRONICS
EXPERIENCE ...

IN WHAT BRANCH OF ELECTRONICS
ARE YOU MOST INTERESTED?
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The future is in your hands!

The signs are plain as to the future of the trained men in the electronics industry.
It 1s a tremendous industry, and—at the present time there are more jobs than
there are trained men to fill them. But—when there’s a choice between a trained
and untrained applicant, the trained man will get the job. Your biggest problem
is to decide on—and begin the best possible training program.

CREI Home Study . . .
The Quick Way to Get There.

Since 1927, CREI has given thousands of
ambitious young men the technical knowl-
edge that leads to more money and security.
The time-tested CREI procedure can help
you, too—if you really want to be helped.
CREI lessons are prepared by experts in
easy-to-understand form. There is a course
of instruction geared to the field in which
you want to specialize. You study at your
convenience, at your rate of speed. Your
CRElinstructors guide you carefully through
the material, and grade your written work
personally (not by machine).

Industry Recognizes
CREI Training.

CREI courses are prepared, and taught
with an eye to the needs and demands of

BUSINESS REPLY CARD

industry, so your CREI diploma can open
many doors for you. Countless CREI grad-
uates now enjoy important, good-paying
positions with America’s most important
companies. Many famous organizations
have arranged CREI group training for their
radio-electronics-television personnel. To
name a few: All America Cables and Radio,
Inc.; Canadian Aviation Electronics, Ltd.;
Canadian Broadcasting Corporation; Co-
lumbia Broadcasting System; Canadian
Marconi Company; Hoffman Radio Cor-
poration; Machlett Laboratories; Glenn L.
Martin Company; Magnavox Company;
Pan American Airways, Atlantic Division;
Radio Corporation of America; Technical
Appliance Corporation; Trans-Canada Air
Lines; United Air Lines. Their choice for
training of their own personnel is a good cue
for your choice of a school.

o Benefits Felt
o Right Away.

1st Class
Permit No. 288-R
Sec. 34.9 P.L.R.
W ashington, D. C.

No Postage Stamp Necessary If Mailed in United States

3c Postage Will Be Paid By

CAPITOL RADIO ENGINEERING INSTITUTE

3224 16th Street, N.W.

Washington 10, D. C.

WEBROADCASTING

B TELEVISION
BMANUFACTURING
B COMMUNICATIONS
B SERVICING

B AERONAUTICAL

ELEGTRONICS

Almost immediately you feel the benefits
of CREI training. Your employer, when
informed of your step toward advancement
(only at your request), is certain to take new
interest in you and in your future, What you
learn in CREI Home Study can start helping
you do a better job immediately.

CREI aIsa affers N
Resident Instruction

at the same high technical level—day or
night, in Washington, D. C. New classes
start once a month, If this instruction meets’
your requirements, check the coupon for
Residence School catalog.

Pays ror ITseLF QuickLy. Your very first
raise could repay your investment in CREI
training, and leave you a profit the very first
year. Your increases in pay thereafter are all
pure profit, and you'll be prepared for many
more promotions and pay raises in the
future years of your life.

KOREAN WAR VETERANS

If you were discharged after June 27, 1950, let
the new G.I. Bill of Rights help you obtain resident
instruction. Check the coupon for full information.

= .nﬂm

Get this fact-packed
hooklet. It’s free. ‘

Called “Your Future in the New World
of Electronics,” this free illustrated booklet
gives you the latest picture of the growth
and future of the gigantic electronics world.
It includes a complete outline of the courses
CREI offers together with all the facts you
need to judge and compare. Take 2 minutes
to send for this booklet right now. We'll
promptly send your copy. The rest—your
future—is up to you.
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Tape Recording
(Continued from page 50)

for 15 ips machines, in terms of the
playback bass boost characteristic.

To enable users of tape recorders to
keep their machines to standard, it
would be helpful if standard induction
tapes, one for each speed, were made
under the aegis of a standards body
such as M.RI.A. Such a tape would
contain a number of identified frequen-
cies adequately covering the standard
range, each frequency recorded at the
level required by the standard induc-
tion characteristic for the given speed.
(A tape of this kind, containing the
NARTB magnetic induction charac-
teristic for 15 ips recorders, is made
by the Dubbings Sales Corp. This tape
also contains other valuable test ma-
terial.) To bring a machine to stand-
ard with respect to frequency range
and equalization would require, in ad-
dition to a standard induction tape,
equipment as simple as an audio os-
cillator and a vacuum-tube voltmeter.
The procedure would be as follows.

1. In the playback preamplifier,
equalization circuits would be adjusted
so that playback of the standard in-
duction tape would produce flat re-
sponse over the standard range. The
playback section of the machine would
then be “standardized.”

2. In the record preamplifier, equal-
ization circuits would be adjusted so as
to enable the machine to produce a
tape which would play back flat
through the “standardized” playback
section.

It appears that it is also the task
of a standards body to provide for
standard azimuth alignment. As in-
dicated in diagram, Fig. 6, a very
slight difference in azimuth alignment
between two machines produces con-
siderable deterioration of treble re-
sponse when a tape made on one is
played back on the other. Although
there are several azimuth alignment
tapes on the market, they do not
necessarily agree with each other to
the desired degree. Consequently a
standard azimuth alignment tape made
under the supervision of an industry
body seems an indispensable element
in standardization. This tape could, of
course, be combined with the standard
induction tape on one reel.

Fig. 6. Reduction of high-frequency re-
sponse due to azimuth misalignment. Cour-
tesy of Minnesota Mining & Mfg. Company.
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MY PROFITS
JUST BEGIN

WITH THE
INSTALLATION

JERROLD MASTER TV SYSTEMS

Smart service technicians and dealers realize that the profit
they make on the sale and installation of a Jerrold Master TV
System is only the beginning! For the sharp, snow-free pictures
delivered by a Jerrold system is their key to mass receiver orders

. more receiver servicing jobs . . . more frequent Master TV
installations as other businessmen become Jerrold-conscious.

Cash-in on the growing demand for Jerrold Master TV Systems
in motels, apartments, clubs, and small hotels. With a Jerrold sys-
tem there are no installation headaches . . . no guesswork about
profits. Every installation step is figured out for you in advance.

Discover how easy it is to get beautiful, snow-free pictures at 5,
10, 20, or more receivers from a single antenna—even in ultra-
fringe areas. Send 25c¢ today for the big illustration-packed book-
let, “INSTALLATION MADE EASY.” It shows how to profit-
ably sell, estimate costs, install, and service any TV System.

. . . the complete Master TV Line.

JERROLD Sold by leading distributors.

De-Snower® pre-amplifiers
UHF Master Converters
Distribution Amplifiers

Line Splitters

Line Tap Impedance Matchers
Solderless Coaxial Connectors
Interference Traps

Attenuator Pads

JERROLD ELECTRONICS CORP.
2214 Chestnut Street, Philadelphia 3, Pa,

in Canoda: JERROLD ELECTRONICS (Canada) Lid.
512 Bayview Ave., Taronte 17, Ontario
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Phonograph Evolution
{(Continued from page 55)

CROWN

: fEiE‘n“ﬂl Tﬂ PE REfﬂrd er The casing served to keep the spiral

spring within a comparatively small
space without materially interfering
with the unwinding of its coils. A gov-
ernor was arranged at one side of the
train of gearing. A shaft for a pinion
was arranged to intermesh with the
SPECIFICATIONS gear-wheel. Any excessive speed of
"Micra-Linear” Heads ] o rotation was checked by frictional
Three Speads ; P .contact between the upper face of the
Thics Mkars | o g disc. and the rubber bearing-blocks
ks Sdemds ' ! carried by the arms. A threaded rod
i i s : provided means for controlling the
“Micra-Sync'! Timing ; ol : 2 friction and, accordingly, the speed.
Straight Line Threading ; = ' Eldridge Johnson’s essential claims
4" Dugl Lighted Moter included a combination of a rotatable
Magnetism Braking : " table, a driving-sleeve for said table,
e a mechanism for rotating said sleeve,
Feing b CROWN IMPERIAL a stationary supporting-post within
(R P Breaks Sound Barrier! said sleeve, and a step-supporting pin

Thed most dependlable and complete professional re- between the table and the top of said
corder in a single portable unit! Three speeds: 15, g e
GUARANTEED 7%, 33/4 s 00147 Reels » . o 1 Phono Input post. Johnspn produced a line of in
Regard & Pil]hlnk Periormasce .. 2 Mike Inputs . , . 30 watt peak output _ . struments in the fall of 1900. One of
‘iza/f,, 18, ol MBIy o Blase " ILAY T 199 the most interesting of these was the

Bual or Full Track. .v......sazs.00 | model (Fig. 4) known as the “Toy.”

Complete with case This was a hand-driven talking ma-

_ Write for literature. Address Dept. RN2. chine and relied entirely upon rota-
HOISE . q q
_RATI tion of a handle which was aided by
for Fall Tk Motk the action of a simple adjustable gov-
ernor. This machine was simplicity it-

self. The one in our own collection is
IHTERHATIONAL RADIO & ELECTROHICS (ORP still in mint condition and always
Elkhart Indm no . provides a thrill to those who hear it

- in operation.
e e N The type “B” Victor shown in Fig.
Brand TUBE SPECIALS Gucranteed 3 5 is usually connected with the trade-

New CeTT: ) s 3
VE08 ... -8si30sTL ...10.50/cen . mark His Master’s Voice. 'IH’le" only
YR150 07 difference between the model “B” and

.7
WE 23588 . .3.751837
6SN7GT Brand New.

the painting of the trademark is that

—GE—RCA, €10, . .ueuvconosesnrnrnns the latter does not show the fleur-de-
R A Home recoraing & DA Higo oo .?f? ca. 4.85 lis carving on the box. This model
SOUND POWERED HAND SET used the improved Eldridge Johnson
TS-10 type. Brand New include 5 ft. cord. Uses no
bauterniso or evtemal power supply. Excellent respgn:g sound box (reproducer) 5
up to Pt D s
SOUND FOWERED HEAD & CHEST SET An economy {nogel was produced,
p .
ea ot Bands. Henvy Gy sfénsﬂ‘éis‘vgéknli\%“'Qé?g»ffiﬁ known as type “A” Victor, and sold
Runber aord. Brand mewr s 201 ea 14,98 for $12.00 complete with brass horn.
COAXIAL CONNECTORS It is shown in Fig. 6. Principal econo-
83-168 .. 12/UG-BB/U .. .65 . . .
\53 EXL T -gglgg zeoru"l g8 mies were afforded by using a simple
m; 8/U CORXIAL CABLE housing of metal for the motor drive.
o 100 ft. 55.55 4 350 ft 51325+ 500 ft. $25.00 Note that the tone arm, which was

i is now positi
TRAIN QUICKLY! OLDEST, BEST ICA Deluxe made of solid oak, positioned
[QUIPPED SCHOOL of ITS KIND in U.S. Si T in a flat plane, rather than standing
igna-ione on its edge as with the Victor “B.”
g%?‘el“?k:t}:g‘%ﬁtﬁlgﬁ%%gﬁfﬁg%%%‘; S,;E ' Model 4300 The model “D” (Fig. 7) used many
N—RADI LE L. - g T 2
I1CS. Prepare now for a better job and a real future. Brand New Audio Oscillator & Code Practice -’ 95 Of the Parts er.nplo}’ed in the 'I.'OY
Approved for Veterans Set. fego\ﬁi%“& PRICI machine but this model was provided
y —E iti P New With tUDes .~ e s .. S 8.95 i i
Do noeg partorime work b e ons with dog o Ty e e s : with an improved horn and reproducer
penses we'll help you get it. Advanced education or Brand New with fibes 2 o fE] and used the supporting bracket and
pre‘wusemenencegﬁt n:Eded' for Big Free Illus- BB34 A-2V 20513131AH§E BATTERIES ........ 1.95 tone arm of the model “A.”
o1l 1. Q .
FREE BOOK tralt)ed ngk. Nm; ob%igation and LA?DL 7%}{2“51;}“1{& Tapped at 6V & 10V 3.; AMP The type “C” (Flg. 8) was a deluxe
No Salesman Will Call. Act NOW. ERihe 15D 59 dell tted i above T 1 95 model and had a solid oak cabinet
ident = A ccrumirens vonane- TR ] PALLErY ... ..l e e e L] . .
e e ARSINCAE IR, O anie o et i soie, wire: { | With an improved motor mounted en-
O P e cabe & tont Tonqanont With self conial’ss tirely within the housing and also was
UL TAIRLLLIIE 500 s. paulina, Chicago 30\[’\%{1{)06%%0VD%000;1FI‘HIG;J]%(Dtcéoé,é)nﬁlenser. ...1.85 provided with an outside crank at one
ELECTRICITY * TELEVISION i Mo Cipiee Horsm, Sealed sl 11 lald8 ; i
HO e Ay e A side of the box. This model also used
RADIO % REFRIGERATION % ELECTRONICS 5 ZUN BATTERY INT'L RECT B2M output 5V .49 the .improved Johnson reproducer
Fmm e e e e e B TRMA e .
SEND FOR FREE BARGAIN BULLETIN ; ; ; _
I ngEcglgafi‘cglresséhool TERMS: Cash with order or 23¢p deposit—balance The V’LCtO’I" TCLZIC.’I/H,Q MaCh“’Le C’.om
500 S. Paulina St., Chicago 12, 1ll. Dept. 26-85H B9 olitharonanys to rated acets. Al RS Sdve pany was founded in 1901 by Eldridge
|  Send FREE ROOX and full details on: 1 ; Johnson and the original models of
| O TELEVISION-RADIO 0 ELECTRICITY | G20 {0]) | (D] ML {0 ];AY | its talking machines are illustrated
INAME ...................................... . # | in Figs. 9 to 13. The lowest priced
: - g machine in the line was known as the
ADDRESS . .ttt iiee it s
............... | : e g :
| crty CTATE 1 i ; Victor “Royal.” It sold for $15.00 com-
""""""" S SR e Philadelphia &, Pa. lete with an all-brass horn. This
= R R
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#127 Bass Reflex $63.00

i a Cabinart

cabinet!

Cabinart completes the high fidelity home

music system! Select a finished equipment cabinef,
one ready to finish, a knocked-down kit

ready to assemble. Consider the particular needs
of speakers and select a matching speaker
enclosure or Rebel horn. Modify or modernize
your present set with Cabinart’s furniture
accessories and hardware. Build an entire

home entertainment center with our Wall Storage
Cabinet Series! The whole story is in the
catalog described below . . . write for yours now!

Write fop Compilete
Equipment cabinets 3
Cabinet kitg
Speaker Enclosures
Speaker Systems »
Accessories

Catalog

22 Bass Reflex $69.00

Cabinart

WG

prices s!ightly higher west and south

MEMBER

rsiTure oF

Speaker problems? Cabinart is the exclusive/licensed
manufacturer of Klipsch-designed Rebel corner horns
and speaker systems. Write for details, articles

and construction plans.

99 North 11th Street, Brooklyn 11, N. Y.

February, 1956 105

www americanradiohistorv com


www.americanradiohistory.com

CGHyY
ways

to add a

RC-54

Record Changer

to your
HIGH FIDELITY
SYSTEM
Write for details — today

DB-4
ROCKBAR CORPORATION
215 East 37th St., New York 16, N.Y.

Please send me complete informa-
tion about the * *two new pre-wired
and pre-mounted Collaro RC-54 units
designed for ready use.
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machine (Fig. 9) was very similar to
the improved gramophone of Berliner
and together with Johnson’s improved
records provided far superior tonal
quality.

Then followed four models of the
Victor “Monarch.” The first of these,
shown in Fig. 10, was recalled in Feb-
ruary of 1902 and was replaced with
the improved ‘“Monarch” shown in
Fig. 11. The price was reduced at the
same time from $40.00 to $35.00. This
machine was equipped with a metal
tone arm which was ribbed for stiff-
ness, and a slightly larger horn was
provided in order to produce more
volume.

A smaller version of the line was
found in the Victor “Monarch Junior,”
type “E” shown in Fig. 12. This model
used a 7-inch turntable and would
play all of the early Berliner records,
as well as the improved records pro-
duced by Eldridge Johnson’s firm.

The model shown in Fig. 13 was
known as the Victor “Monarch Spe-
cial” and sold for $45.00 complete. It
featured a heavy-duty drive motor
and used a 10-inch turntable. Other
refinements resulted in quieter opera-
tion, even though for economy a wood
tone arm was used on this model.

The phonograph industry, as we
know it today, owes a great part of its
success to the foresight of Eldridge

Johnson. His objective was to improve
upon the developments of his prede-
cessors and to provide entertainment
for the masses at reasonable cost. He
apparently never considered his ma-

Fiqg. 13. The Victor “Monarch
Special” of around 1901.

chines suitable for office use and con-
fined his efforts solely to quality pro-
duction of records and instruments
that would meet with popular favor.
The rapid development of Victor and
the phonograph industry attests to the
genius of Eldridge Johnson.

The following part in- this series will
be devoted to the spring-motor phono-
graphs of Edison and the unusual
methods employed in distributing
cylinder records to the trade. His “Ex-
celsior” nickel-in-the-slot phonograph
—one of the original clockwork juke
boxes—will be discussed.

(To be continued)

CORNELL-DUBILIER'S "FLOATING LABORATORY"

NOW that the number of power-driven

boats has reached the staggering total
of 4,500,000 in this country alone, a
whole new industry has developed to
keep this equipment in top operating
condition and to make life afloat sim-
pler and more comfortable.

Today’s power-driven boats now carry
an impressive array of electronic equip-
ment—some of it vital to the safety of
the craft and some merely contributing
to the pleasure of owning and operating
a “home afloat.”

In order to insure top-notch perform-
ance from such electronic gear, Cornell-
Dubilier has brought out two new units
especially for the marine field—a line
of “Powercon” converters which offer
the boat owner standard 110 volt, 60-

cycle a.c. from the boat’s d.c. power sup-
ply and a line of “Quietone” filters
which have been designed to handle the
noise suppression problems encountered
on such craft.

In order to test the efficacy of such
devices, the company maintains a “float-
ing laboratory,” the 52-foot “Gypsy
II1.”> This 216 hp. diesel craft houses a
vast array of equipment mormally asso-
ciated with landbased operation. TV
sets, tape recorders, radio-phonographs,
electric shavers, food mixers, freezers,
etc.—all standard units—are operated
from the a.c. converter system in the
yacht. Filters on the various motors,
pumps, and other marine equipment in-
sure trouble-free and quiet operation of
this gear.

The “Gypsy IIL.” Cornell-Dubilier’s “floating lab” for testing marine equipment.
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SOUNDCRAFT
E@I@n@@!‘ﬁ of Mvlar b@ss@ *@@
E\wﬂngs you
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2 | D j i A Jees
MYLAR¥*BASE MAGNETIC RECORDING TAPE
| Eig . T
J . *DuPont Eolyester Fxlm

with 100%
EXTRA

playing
time....

R
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0 con» 4""}'
’I/*’ T

NOT JUST EVERYONE! Plus 100 is meant for : a
the tape recorder user who knows how to handle his * &
equipment. Plus 100 is delicate, requires careful 2 ]
handling. But you get rich rewards in sound and extra, £ | - =3 i - i
extra length of play. Buy Plus 100 from your dealer. SR S e b e AT R T
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ransistor-Tube Intercom
3

P )

Front and rear views of the “master station.”

The “slave” stations

simply consist of individual speakers housed in suitable cabinets.

By HOMER L. DAVIDSON

Construction details on a simple unit which can

be used over distances

structor this little intercom unit is

easy to build and requires a minimum
number of parts. The parts used are
all obtainable from your local radio
supply house or jobber. A 45-ohm, four-
inch speaker was used as the remote
station. This unit does not have a call-
back switch on it, -since the d.p.d.t.
switch in the master unit is left in the
“listen” position. Through the d.p.d.t.
switch the small speaker serves as a
pickup microphone and feeds directly
into an electrolytic capacitor at the

'l'O THE experimenter or novice con-

up to hundreds of feet.

input of the CK722 transistor. By so
doing, a matching transformer was
eliminated.

The small transistor was wired up in
an unusual way in the circuit, since
negative voltages should be applied to
the collector and base return resistor.
To do this a positive 24 volts was
taken from the “B” power supply,
through a 220,000 ohm dropping re-
sistor, and applied to the emitter ter-
minal of V.. Also, this applies 24 volts
to one side of the small remote speak-
er but, since there are no switches to

Complete schematic of intercom. No volume control has been incorporated in order
to simplify construction. A single 117L7GT and a CK722 transistor are required.

Lz
e

2 N7L7GT
vaa
cK 722
N \[cz 4
ct ]
il [ 3 Rz R33
B s : !
s 3
. & Fl J Ra Rs
SPKR. 1 ] ] i \les,
b _I|+§
3 ghe
— - b
= S Jlcs

>y -
17 VvaAC. ve
4—/ L3 *
52 121 7L7GT
v2p

.
«

o

L]

R:—100,000 ohm, V5 w. res.

Rz, Ry1—220,000 ohm, V5 w. res.

Rs—470,000 ohm, 5 w, res.

Rs—150 ohm, V5 w. res.

Rs—1000 ohm, 1 w. res.

C1—40 ufd., 50 v. elec. capacitor

C2—.01 pfd., 400 v, capacitor

Cs—.005 pfd., 400 v. capacitor
Cs-C5-C4—50/30/25 ufd., 150/150/50 ». elec.

capacitor
Si+—D.p.d.t. toggle switch
Se—S.p.s.t. switch
T1—Universal output trans.
equiv.)
2—45-0ohm, 4”7 PM speakers (DuKane “Ope-
radio” units)
V1—CK722 transistor {(Raytheon)
Ve—117L7GT tube

(Stancor 2900 or

- type.
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operate on this unit, a person cannot
get shocked. Furthermore, 24 volts
is very low voltage and is non-hazard-
ous to most persons. The base return
resistor is 100,000 ohms and the col-
lector resistor 220,000 ohms. These
values were adjusted in the circuit for
loudest volume and greatest clarity.
Three different transistors were tried
in this circuit and all three operated
equally well. The current drawn by the
transistor is a little less than one mil-
liampere-—so there is no possibility of
damage here.

From the collector pin of V; a .01
ufd. paper capacitor couples the audio
signal to the power amplifier tube, a
117L7GT. 1t is used here as an ampli-
fier and a d.c. voltage supply. The grid
resistor is a 470,000 ohm, one-half watt
The tube is cathode biased with
a 150 ohm fixed resistor and to get a
little more gain an electrolytic capaci-
tor was shunted around it. As can be

*seen from the diagram there is no

volume control. The gain of both tran-
sistor and tube, as audio amplifiers,
provided sufficient volume so that a
person could be heard at least fifteen
feet away from the remote- unit. Also,
the volume wasn’t annoying in the
master unit when left in the “call” po-
sition. This small unit was used from
shop to house, which required about
sixty feet of two-conductor wire.

In the plate circuit a universal out-
put transformer was employed to cor-
rectly match the 45-ohm speaker. Sev-
eral types of speakers were used, but
to get a good clear pickup the 45-ohm
speaker worked best, with plenty of
volume. The power supply furnishes
about 117 volts to the plate and screen
grid and is filtered with a capacitor-
resistor network. A 30-50-25 wpfd. elec-
trolytic capacitor was employed here.
The a.c. input was switched on by a
single s.p.s.t. switch.

Mounting of the parts is not critical
and all small components, as well as
the transistor, were mounted under the
chassis. The CK722 transistor was
soldered directly into the circuit and a
three-prong insulated jack was used
for its mounting. The four-inch speak-
er, tube, and output transformer were
mounted above the chassis.

A small homemade case was con-
structed from %4 inch plywood and the
over-all measurement of the master
unit was 5% by 6% inches. The sides
were nailed together with small brads
and the front panel had a three-inch
hole cut in it with a small coping saw.
The remote unit contains only the four-
inch PM speaker. This case was made
from the same plywood stock, but
measured only 4% inches by 5 inches
in size. A terminal strip was mounted
in the rear of the master unit, so the
two-conductor wire could be soldered
directly to it.

This little intercom has many uses,
such as communication from house to
shop, basement to kitchen, or barn to
house. Several hundred feet of wire
were attached to the unit to see if vol-
ume would diminish greatly, but it was
not noticeable. :
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the first really new pickup in a decade

Made by perfectionists =for perfectionists.
The FLUXVALVE.is literally the
cartridge of the future, its unique
design meets the demands of all
presently envisioned recording
developments, including those utiliz-
ing less than 1 mil styli.

There is absolutely nothing like it! The
FLUXVALVE Turnover Pickup pro-
vides the first flat frequency re-
sponse beyond 20kc! Flat response
assures undistorted high frequency
reproduction — and new records

retain their top “sheen” indefinitely,
exhibiting no increase in noise . ..
Even a perfect stylus can’t prevent
a pickup with poor frequency char-
acteristics from permanently dam-
aging your “wide range” recordings,

With this revolutionary new pickup,
tracking distortion, record and stylus
wear are reduced to new low levels.

The FLUXVALVE will last a lifetime!
It is hermetically sealed, virtually
impervious to humidity, shock and
wear...with nointernal moving parts.

_7[/2/—)(;:7/ 7=

PICKUP

The styli for standard and microgroove record
playing can be inserted or removed by hand,
without the use of tools.

For a new listening experience, ask your deater to demonstrate the new FLUXVALVE.. words cannot describe the difference,..but you will hear it!

“FOR THOSE

WHO CAN
THE
DIFFERENCE"”

HEAR

PIONEERS

LONG
IN HIGH FIDELITY

PICKERING & CO., INC.

OCEANSIDE,

ISLAND, N. Y.

... Demonstirated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. A-S.

February, 1956
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CB-3F3F wilh TONE&GRM
$5250

rated with costlier turntables
ready for immediate installation

No matter how you improve your hi-fi
system, you'll never have to replace your
Thorens Manual Player . . . you've got 1
the best to begin with1 You'll save initial
costs too ., . . for you'd have to spend
more for a turntable that performs as
well as the CB-33P, Hos Swiss-precision
direct-drive motor; separate gear for
each speed. Preassembled tonearm with
trocking weight and cortridge alignment
adjustment; 2 plug-in shells.

—— e

PREFER A -
record
changer?

L THERE'S ONLY ONE YOU CAN USE...AND
§ STILL ENJOY Hi-FI REPRODUCTION!

THORENS . -

Powered by the big Swiss-precision direct-
drive motor with separate gear for each
speed . . . performs as well os many fine
turntables!

MANY CONVENIENCE FEATURES TOO
« « « 3-speed selector with integral control \
for exact pitch, intermix for 12", 10"
and 7’ records, pause and reject, tone-
arm with adjustments for tracking weight
and cartridge alignment, manual play
switch , . . and many more features.

Send me data on: [J CB-33P [J CD-43
[ transcription turntables [Jrecord players
[JHi-Fi and Your Budget
Name
Address

City

State

Zone

Music Boxes

SWiSS Hi-fi Components
MADE Spring-Powered Shavers
\ Lighters
’

NEW HYDE PARK NEW YORX

¢ "the manual record player \
your system can't outgrow!

- Power Transistors
(Continued from page 40)

quiescent current, while medium-fidel-
ity portable radios will operate with
less bias. It is not inconceivable that a
device could be invented which would
automatically bias the last stage when
a signal appears.

Complementary Amplifier Drivers

Driving a complementary amplifier
is quite simple, because the input is
single-ended. Since the power gain of
typical amplifiers is quite small, the
driver itself must usually be a me-
dium- or high-power transistor.

An interesting circuit is shown in
Fig. 6A. Here each output transistor
is separately driven by one-half of a
previous complementary pair of low-
power transistors. The entire collector
current of each driving transistor flows
through the base of its respective out-
put transistor. For this reason, biasing
the output stage may be done by mere-
ly changing the bias on the driver
stage. The driving transistors, as well
as the output transistors, should be
well matched for best results.

Another circuit in which each final-
stage transistor is driven separately is
shown in Fig. 6B. However, here both
driver transistors are p-n-p units, one
connected in grounded-emitter and the
other in grounded-collector configura-
tion, to provide the proper phase rela-
tionships. However, the input to the
driver stage must be double-ended, so
this circuit has its disadvantages.

These do not exhaust the possibilities
for complementary amplifiers. This
type of circuitry, employing both p-n-p
and n-p-n transistors, is not analagous
to any type of vacuum-tube operation
and thus far has received too little at-
tention. However, the advantages of
the circuits will push them into promi-

Fig. 8.
line on an oscilloscope.

Method for viewing transistor load
Refer to article,

nence, up to the point where they are
more common than either conventional
class A or class AB amplifiers.

Protecting the Transistor

Since power transistors don’t grow
on trees as yet, a subject of primary
concern should be how to keep from
burning them out.

Whatever power supply is used (line-
operated or battery), the current and
voltage should be continuously me-
tered. Many troubles can be antici-
pated by watching the collector cur-
rent. A gradual increase in collector
current over a period of 30 seconds to
one minute—watch out, you’re at the
beginning of thermal runaway and un-
less you do something soon the tran-
sistors will burn out. To prevent ex-
cessive current, circuits should always
be fused, at a current somewhat less
than the maximum recommended col-
lector current. These fuses should not
be of the “slow-blow” variety, for you
want fast action in case of trouble.
Even if in normal operation you blow
a number of fuses, don’t worry. They
are much cheaper than transistors.

Fusing a transistor circuit is not ab-
solute protection, however, since power
peaks can get by fuses. A good way of
observing power peaks is to continually
monitor the load line on an oscillo-
scope. For a grounded-emitter stage,
this load line is obtained by plotting
the collector current vs the collector-
to-emitter voltage. A circuit for doing
this is shown in Fig. 8. The sampling

Fig. 6. (A) Complementary pair driving a complementary class B power amplifier. (B)

Two “p-n-p’* transistors driving a complementary class B power amplifier.

Fig. 7.

See text.

(A & B) Load lines for a sine wave. class A. and (C & D) for class AB.

(A) (8)

N A

(c) (D)

wwWw americanradiohistorv com

RADIO & TELEVISION NEWS


www.americanradiohistory.com

NOW! PHOTOFACT BRINGS YOU
EXTRA SCHEMATIC COVERAGE

, . you get immediate coverage on leading
receivers just as soon as they hit the market!

IT’S AN “EXTRA” SERVICE-
3 IN ADDITION TO REGULAR COVERAGE—

AT NO EXTRA COST TO YOU

Sams’ PHOTOFACT now includes EXTRA schematic dia-
gram coverage of the top manufacturers’ new model
releases. You get this up-to-the-minute EXTRA cover-
age at no extra cost in all current PHOTOFACT Sets.
Look for them at your Parts Distributor today! See
for yourself how PHOTOFACT keeps you current with
the present output of new TV and Radio Models. Be
sure to enter your “standing order” for each new
monthly release of Sams’ PHOTOFACT Sets—they’ll
put you out ahead in service work.

remember—you get the world’s finest service data —

you get it fastest in PHOTOFACT

HOWARE W. SAMS & CG., INC., 2203 E. 46th St., Indianapolis 5, Indiana
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from the VOICE OF AUTHORITY 1N SWEEPS ... R NTETINHSTIE Wi R-2

SPOT j d le | Irvington, New York
un Send me FREE 1956 RAM “PIX-A-FAULTS"
: BOOK.
, NaMemeeo o o
TV FAULTS 7' g& -

Streetz ' =

FREE Rram BOOK sHOWS HOw! [ Zone—ste

: e rae LA Kk i —— .
“FAULT —Picture compression ° FAULT — Trapezoidal pattern. FAULT — Split picture.
LI BT CAUSE ~ Short in horizontal CAUSE -~ Reversed AGC wind.
CAUSE—Capacitance value of winding of Yoke. ing of H. Output Trans-
boost capacitor (connected ° ° former; insufficient AGC
to linearity coil) too low. \:)ollaqu(ge or reversed
N ofarity.

For over 10 years, RAM has specialized and pioneered in sweeps exclu-
sively. RAM designs them, makes them, counsels TV set manufacturers
on them, field-services them, educates Servicemen on. them — leads the
industry.

No one but RAM can bring you such proven data — as shown here and
in the RAM Manual. In manufacturing know-how and field experience,
you can depend on RAM for . ..

THE VOICE OF AUTHORITY IN SWEEPS

Send coupon today —— get the BEST information from the FORE-
MOST manufacturer now!

Conudmn Salas Division: Teleguipmerit Mfg Co,, Ltd., ﬂntunu
Experl Dept: Doge Corp, 219 E, 44 51, New York, M. Y,

0 Ma]OI‘ Works utd ALLIED’S

SPECIAL 100-PAGE
ey S HI-FI CATALOG

Fantalsislmprompty, Opur 68

BEETHOVEN

Piono Sonota No. 24 in F Sharp, Opus 78

MUSSORGSKY

Night on Bald Mountain

VIVALDI

Concerto in € for Two Trumpetr and Orchestra

MOZART

Symphony Ne. 26 In € Flat, K. 184

BRAHMS

The Academbc Festival

BERLIOZ

The Roman Carnivel

WAGNER

Dle Meistersinger, Prelude, Act 3

compiere o SR
'I'HE LAST NOTE !
Yes, all works
complete on
two EXTRA-
Long Play-
ng  discs.

Take

all 10

for just
one dollar}

try them APQEE

Don’t pay until AFTER
you've heard them.
No Strings Attached!
No purchase obligation.

Full membership privileges.
Performed by world-fa- This leading 100-page book shows you how
mous artists and orches- to select a Hi-Fi music system at lowest
tras. Custom recorded on cost. Tells you what to look for in ea‘ch
quiet’ vinvlite with full unit; shows many handsome, practical in-
range high-fidelity—50 to stallation ideas. Offers you the world’s
;Ial'?}?eos:"f(l)eil-\ls\ti\:’i;i]e\g largest selection of complete systems and

: LS individual units from which to make your

for free home trial! After b g a
D“KA 5 days send only $1 as money-saving choice. To understand Hi-
Sorcarsrs Apprentice payment in full for all 10, Fi, to own the besi for less, you'll want

or return them, We make this invaluable catalog. It’s FREE—write

this amazing offer to show copy to 5
vou the quality of our re- for your py today

cordings and acquaint vou

with our no obligation A L L I E D R A D l o
Membership plan. See cou- vy Ay

pon for details, and mail
today—without money—
for your 10 Masterpieces.

1 ——— — —— —— — — ———
The Musical Masterpiece Society, Dept 47 2

43 West 61st Street, New York 23, N,

Rush 10 Masterpiec:s for free tnal After 5 da>s

I'll send only $1 plus shipping or return_ them. En-

| ALLIED RADIO CORP., Dept. B-26
roll me as Trial Member., Privile eges: No purchase l

100 N. Western Ave,, Chicago 80, IlI,
[] Send FREE High Fidelity Catalog

TR A

obligation ever. Advance notice of releases., Free
trial on any dise. May return any disc. DbMay cancel

membership at any time. For future l,p. discs I .
keep I'll pay only $1.65 plus shipping. i Name
. Address

——————

i 57 € 608 e YA L 7

¥ City Zone State
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resistor R can be a 1 ohm, 1 watt, 5%
for good results. However, if the load
is only a few ohms the presence of 1
ohm may affect amplifier operation, so
a smaller value should be used.

The scope pattern can be calibrated
to read directly in volts and amperes,
by using a voltage calibrator. The in-
stantaneous power can be determined
by multiplying the voltage and current
at any point on the oscilloscope trace.
If this power dissipation at any point
exceeds the manufacturer’s ratings,
you're in for possible trouble.

With a sine wave input to the am-
plifier, a class A load line will look
like Fig. TA for a resistive load, and
7B for a reactive load.

Figs. 7C and 7D show the load lines
for each transistor in a class AB am-
plifier; Fig. 7C for a resistive load, and
Fig. 7D for a reactive load.

While designing a circuit, the tran-
sistors should always be fastened to a
heat sink in accordance with the manu-
facturer’s recommendations.

Any of the good transistor books
now available have sections devoted to
power transistors. Unfortunately, how-
eveér, the field is so new that nothing
specific can be found.

High-power transistors are now ful-
filling a need for efficient, practical,
power amplifiers for battery-operated
devices. Numerous advantages are
present as compared with vacuum-tube
amplifiers.

In addition, power transistors are
being used for power switching, power
conversion  units, battery-operated
high-voltage power supplies, and driv-
ing servomechanisms. Audio applica-
tions are almost unlimited: amateur
modulators, high-power drivers for
vacuum tube class AB. amplifiers, port-
able audio equipment, portable public
address systems, to mention but a few.
In the future you’ll be seeing more and
more of power transistors.

MORE POWER TRANSISTORS

S WE go to press, we have just received
information on two new sources of
supply for power transistors.

CBS-Hytron

CBS has just announced a series of
power ftransistors which are currently
available to the industry.

Four wvariations, the types 2N155,
2N156, 2N157, and 2N158, are being
offered and provide a wide range of
current gain and operating supply volt-
age.

Full details are included in Bulletin

E-259 now available fromn the company
at Danvers, Massachusetts.

General Electric
G-E is now delivering sample quanti-
ties of germanium power tranmsistors to

‘electronic equipment manufacturers.

Mass production of these radio power
output devices is expected to begin in
March at. the company’s Electronics
Park Plant, Syracuse, N. Y.

According to Mr. Fancher, general
manager of the semi-conductor products
division, the company is delivering
sample quantities of silicon types to the
Air Force. It is expected that sample
quantities of these devices will be made
available to original equipment manu-
facturers during the second half of the
year. —50—
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COMPRESSED GLASS SEALED TYPES—Packed in light-as-air Styrofoam which holds axial

type leads straight ... keeps shipping costs down. Capacitors are easily removed from
packing to be fed to avtomatic fabricating machines.

Specially packaged capacitors speed
automated chassis assembly

New methods of packaging capacitors for automatic machine assembly of
printed elecironic circuits have been developed by the Sangamo Electric
Company. With this special packaging, there’s no need for time-consuming
straightening of wire leads or checking if close tolerances between leads have
been maintained throughout shipping and handling. This special packing
makes it easy to remove Sangamo Capacitors from their containers in uniform
rows, with wire leads always straight.

Here are a few examples of Sangamo packaging. Sangamo will be glad to
discuss special packaging to fit your particular requirements. Write to the
factory today.

SANGAMO ELECTRIC COMPANY - Marion, Illinois

WIRE LEAD MICA CAPACITORS —
Packaged to keep pre-trimmed

‘ leads straight in transit, Taped
for ease of handling and feed-
ing through magazine of auto-
matic machines.

SILVERED MICA BUTTON
CAPACITORS—Fixed in cardboard
squares and boxed. Users like
them because they may be easily
stored and they provide quick
identification of inventory. Color
code does not chip off and ter-
minals are kept from bending
by this special packaging.

wwWw americanradiohistorv com

PLUG-IN PAPER TUBULARS — Attached to glass filament
tape, uniform rows of these Type 36 paper tubulars can
be lifted from the card and fed to assembly machines.
Close tolerances between leads are maintained through-
out shipping in spite of rough handling. Similarly-pack-
aged standard paper tubulars, shown in the foreground,
are also available. $C56-)

N
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Your choice of school
is highly important
to your career in

INDUSTRIAL
= ELECTRONICS

RADIO

TELEVISION

Become an

ELECTRICAL
ENGINEER
or an

ENGINEERING
TECHNICIAN
at

MSOE i» Milwaukee

Choose from courses in:
ELECTRICAL ENGINEERING
Bachelor of Science degree in 36 to 42
months with a major in electronics or
electrical power.

ELECTRICAL TECHNOLOGY
Engmeermg Technician certificate

in 12 months in electronics, radio, or
electrical power;

Associate in Applied Science degree
in 18 months in radio and television.
TECHNICAL SERVICE

Service certificate in 6 months in electric-
ity; in 12 months in radio and television.

MSOE — located in Milwaukee,
one of America’s largest indus-
trial centers — is a national
leader in electronics instruction
— with complete facilities,
including the latest 1aboratory
equipment, visual aid theater,
amateur radio transmitter —
offers 93 subjects in electrical
engineering, electronics, radio,
television, electrical power,

and electricity.

Advisory committee of lead-
ing industrialists. Courses
approved for veterans. Over
50,000 former students.
Excellent placement record.

TERMS OPEN APRIL, JULY,
SEPTEMBER, JANUARY

Choose wisely — your
future depends on it. Write
for more information today!

MILWAUKEE!

1

1

d SCHOOL OF ENGINEERING!
i Dept. RN-256, 1025 N. Milwaukee St. 1
i Milwauvkee 1, Wisconsin

| Send FREE career booklets on:
{ [J Electrical Engineering [J Radio-Television
i

i

i

|

{

|

]

I am interested in

|

i

|

{

(Name of course) 1

Name. :
1

|

|

i

Address.
City.

Zone. State.

If veteran, give discharge date........cmurcrmes
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MODULATING THE
HEATHKIT AT-1

By DALE WOLTERS
Staff Eng.. Station WOOD-TV

By adding this simple circuit, 100% modulation can be
obtained up to a plate power input of about 25 watts.

HEATHKIT AT-1 transmitter, with

modulation added to the original
circuit, is a versatile little phone-c.w.
rig. The modulator unit to be described
was designed for utmost simplicity
without sacrificing good speech quality,
yet is compact enough to be mounted
within the transmitter cabinet.

Modification of an AT-1 is easy and
should appeal particularly to gradu-
ates from the Novice ranks who want
to have a fling at phone—the inexpen-
sive way.

As an inspection of the schematic
and accompanying photographs will
show, a 12AX7 is used as a high-gain
speech amplifier. A single 6L6 func-
tions as a class A plate modulator. An
ordinary replacement-type push-pull
output transformer is used as a modu-
lation transformer. The “B4” and
heater power for the modulator are
supplied by the AT-1 power supply and
operating controls are front-panel
mounted.

In order to make room for the added
components, a few changes must be
made in the original transmitter. Most
of these changes can be seen in the
photographs. The filter choke is moved
below decks to allow the modulation
transformer to bolt in the vacated
choke mounting holes. There is room
for the choke between the filter capac-
itors and the final tube socket, al-
though placement is fairly critical.

The oscillator plate coil is turned 90
degrees toward the bandswitch to al-

Top view showing
placement of addi-

tional components.

www americanradiohistorv com’

low a 6L6 to be mounted between it
and the power transformer. The 12AX7
mounts between the coil and the front
panel. Chassis punches are almost a
necessity in making the tube socket
holes. In addition, some re-routing of
wiring will be necessary.

Next, mount the gain control and
the “phone-c.w.” switch on the front
panel. Inspection of the photographs
will show where each is mounted. The
microphone jack is placed in the hole
originally occupied by the a.c. cord.
The addition of a fuse is a matter of
choice, although it is recommended.

Wiring is simple and straightfor-
ward. No special precautions, other
than shielding the microphone lead to
the 12AX7 grid, need be observed. The
use of solder lugs and tie points will
be helpful.

Junkbox parts substitutions are OK
except in the case of R: and Rs. If a
different output transformer is used,
be sure it is capable of handling at
least 65 ma. of primary current. It
should also have a fairly high plate-
to-plate impedance (at least 8000 ohms
or more).

For best speech quality and ade-
quate modulation percentage, do not
load the final to more than 60 ma. on
phone. If proximity of a metal 616 to
the oscillator plate coil causes any dif-
ficulty in obtaining maximum grid
drive on 10 meters, spread out the top
turn or two of the coil.

When operating on phone, the AT-1
power supply is admlttedly
overloaded. However, in sev-
eral months of operating, no
difficulty has been experienced
due to transformer overheating
or breakdown.

Circuit diagram of the a.c. pow-
er line filter for preventing stray
rf. from feeding back into the
power line from the transmitter.

Lt
— T
Cl
—

a
“

I

=
TRANSMITTER UNE
—_
S
c2 Ca
00000000 A+

Le -

C1, Co—.001 ufd. mica capacitor (in
original AT-1 circuit)

Cs, Ci—.005 ufd. ceramic capacitor

L1, Le—35 t. #18 en, self-supporting,
wound on 33" form
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TRANSMITTER

Heathhit:

ok 245

DAYER

BAND SWiTCH

R

Panel view of the AT-1
showing position of the
new operating controls,

C1, Co—.005 pufd. ceramic capacitor

Co—250 uufd. ceramic capacitor

Cs—.002 pufd. ceramic capacitor

Cs, Cr—10 ufd., 25 v. elec. capacitor

Cs—8 ufd.. 450 v_ elec. capacitor

Ce—.01 ufd., 600 v. capacitor

Ji—Phone jack

Si—Two-section, two-position non-shorting ro-
tary switch (Mallory 3222])

"C3
Vig L i s
' Cl M
Ji I 2 1 3 7 o)
s w——— R3 o =
I | ek ~
c2 e
T~ P 22 R NOT
. o USED
J_—
Schematic diagram of
the modulating circuit.
Ri—4.7 megohm, V4 w. res. F(IE'?;L
Rs, Rs5, Re—470,000 ohm, Vs w. res.
Rs—500,000 ohm pot (Vol. Control)
R—4700 ohm, Y5 w. res. v V2 PHONE |g|
R7—220 ohm, 2 w. res.
Re—27,000 ohm, 2 w. res. 5[38\/;11)\.0.

Tr—Replacement-type output trans. (Stancor
A-3824 or equiv., see text)

Vi—12A4X7 tube

Ve—=©6L6 tube

Note: E3, E4, and B7 on this schematic refer
to Heath pictorial socket designations.

Bottom view showing the new
position of the filter choke.
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SOLVES VITAL

ENGINEERING PRO®BLEM

ULTIMATE PERFECTION IN
TONE. ARM PERFORMANCE ATTAINED

HI-FI ENTHUSIASTS and AUDIO ENGINEERS
ACCLAIM THE SENSATIONAL FEATURES OF
THIS NEW, REVOLUTIONARY TONE ARM

o
i 4&}%‘:

THE ARM THAT SETS A Pat. Pen

NEW STANDARD IN REPRODUCTION

NO OTHER ARM GIVES YOU THESE FEATURES:

SCRATCHLESS STARTING...FAULTLESS STOPPING! A slight
tilt of the housing lowers your stylus to start the record.
Gentle contact is assured each time, regardless on which
spot you start. You don't touch the cartridge! Whenever
you stop...just tilt the housing. No scratching is possible.

ORTHO-SONIC DOES NOT MINIMIZE . . .
IT ELIMINATES TRACKING ERROR. Pre-
cision, multiple ball-bearing cartridge-
transport guides your stylus from edge
to center in a straight line. This action
duplicates the very path of the original
cutting stylus, in a virtually frictionless
manner. DISTORTION DUE TO TRACKING
ERROR IS ELIMINATED.

Conventional tone arms guide the stylus
on arc of a circle. The angle between
the recorded groove and the axis of the
play-back stylus thus creates “tracking
error.”

SAVES SPACE...SAVES WEAR! The Ortho-sonic V/4 plays
records up to 16” yet hardly takes up more space than
the turn table itself. lts installation is simple. .. just two
screws do the trick. It fits any turn table.

How Conventional
Tone Arms Create
Tracking Error (See
Shaded Area).

As all friction is practically eliminated, it tracks any ec-
centric or warped record; and the life of records and
stylus is extended far beyond present standards.

FITS ALL STANDARD CARTRIDGES! Practically all cartridges
(Pickering, G. E., E. S. L., Sonotone, Weathers, etc.), will
fit the convenient “slide-in” cartridge carrier. Simple
thumb screw adjustment for stylus pressure...down to

1 gram.
AUDI0O LEAGUE Finds
Ortho-sonic V/4 “First Rate.”

“Less than 2% 1. M. distortion at all tracking forces fron..
1 gram up . . . Installation and leveling of the V/4 are
unusually easy to accomplish . .. General listening quality
of the arm is first rate . . . Cueing is remarkably precise

.. Needle talk was negligible. No accoustic rescnances
could be heard...it delivers its optimum performance
at tracking forces as low as 3 grams . "

Get Ortho-sonic V/4 From Your Local HI-FI
Dealer. If he cannot supply you, write us for
descriptive literature and nearest dealer.

$44°0 et

‘Ine.

N. Y.
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GRADUATES OR EQUIVALENT

( Veterans Preferred)
Veterans with military exp. as U. S. Navy Technician
mates, Army technicians or Air Force A & E exp.

FOR TECHNICAL SUPERVISION DURING
INSTALLATION AND SERVICING OF
WORLD FAMOUS SPERRY EQUIPMENT
IN THE U.S. AND OVERSEAS

Experience gained while installing world
famous Sperry equipmenr will greatly enhance
the professional standing of the Engineers

we seek. Must be willing to relocate.

Family relocation and renta! allowance

FULL EMPLOYEE BENEFITS

Please Submit Resume To
Mr. J. W. Dwyer
Engineering Employment Supervisor

GIROSCOPF J’ﬂllﬁlll’

Division of Sperry Rand Corp.

Great-Neck, tonglsland, N. Y.

116

0

FOR HIGH PROFI'I'

...and Little Competmon...f
GET |NTO MOBII.E RADIO MAlNTENANCE

Wherever you see the tell-tale vertical antenna . . . on cars, trucks, or
taxis . . . atop a building or mast . .. it’s your tip-off .. . these outfits
require first-rate, regular, radio maintenance . ..and they pay high
profit!

LAMPKIN METERS ARE THE PREFERRED TEST EQUIPMENT!

LAMPKIN 105-B MICROMETER FREQUENCY METER
Heterodyne type. Range 0.1 to 500 MC., all chan-
nels. Pinpoint VHF CW signa! source. Weight 13
Ibs. Width 13", Price $220.00 net.

:

LAMPKIN 205-A FM MODULATION METER
Indicates peak voice deviation, = 25 KC.
Tunes 25-500 MC. in one band. Speaker. Os-
cilloscope output. Relative field-strength
meter. Weight 13 |bs. Width 12"/,

Price $240.00 net.

Ask for our booklet "HOW TO
MAKE MONEY IN MOBILE | LAMPKIN LABORATORIES, INC.
RADIO MAINTENANCE”. Do it | MFM Division, Bradenton, Florida

NOW! There’ h o At no obligation to me, please send
srawsiie iargs l booklet “How to Make Money in: Mobile-Radio

Maintenance’”

Name.

Addre:

City. State.
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Unusual Sounds
(Continued from page 67)

this effect is not used as often and can
be quite an attention-getter. Count-
less variations are possible. The tape
recorder microphone may be a filter
type. Acoustical effects are added
when the tape output is fed to a speak-
er in a “live” room, the sound picked
up and fed into the board for mixing.
To record this group of effects a sec-
ond recorder would be required.

Most tape machines can be used or
adapted for these feedback circuits. If
an examination of available machines
shows one with separate recording and
playback heads and amplifiers, no al-
teration is necessary. However, if your
machine has only an erase head plus
a dual-purpose record-playback head
with a single dual-use amplifier, an-
other playback pickup must be added
past the original one. The machine at
the side of the console in the photo-
graph is typical of this type. Shielded
leads connect the extra pickup with a
microphone input of the control board.
Thus an auxiliary amplifier is not
needed. The additional head need not
be the same make or model as the
ones on the factory machine. A single-
unit playback head of low impedance
will match microphone inputs of stand-
ard consoles. If possible, mount it with
wingnuts through a slot cut in the re-
corder’s top. Some machines require
removal of the pickup housing to make
room. If space allows, a slot<mounted
head that can be placed along the
tape’s travel is preferable since it al-
lows adjustment of the time-delay.
For, as noted earlier, the distance from
recording head to playback head de-
termines this delay. Head spacing -of
two or three inches at 7% ips tape
speed produces a definite reverberation
with individual words not clearly re-
peated unless they are short and stac-
cato. Adjustable spacing expands the
possibilities by allowing longer words
or even phrases to repeat as they slow-
ly diminish in volume.

There are, of course, other ways to
set up these circuits. A studio console
offers the quickest, most controllable,
and flexible method. If desired, an-
other type mixing amplifier can be
used. Mechanical mixing will serve,
but is more difficult to control and
sometimes impairs quality. If direct
mixing is used, feed the machine’s out-
put directly into its high-level input
while feeding the low-level input
with the microphone. The machine’s
recording volume control sets the re-
cording level, while its playback con-
trol determines the amount of feedback
echo. If using the high-level input
“lifts” the microphone, push the plug
into the high-level input only until it
makes contact and not all the way in.

Variable Speed Recording

Novel announcements can be made
by variable speed recording: speeding
up or slowing down the voice slightly.

RADIO & TELEVISION NEWS
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GENERAL
CEMENT MFG. CO.

G-C ELECTRONICS
MFG. CO.

@ SERVICE AIDS
o CHEMICALS

o ALIGNMENT TOOLS

i
P =N
:

@/

Everything you need for successful

radio-television servicing is avail- *’éf-'&!_""&
able in the big G-C line . . . at
leading parts distributors
cverywhere.

GENERAL CEMENT MFG. CO.

919 Taylor Avenue ¢ Rockford, lllinois

TELEVISION
'HARDWARE MFG. CO.

G-C Stackpole Carbon Resistors

’/‘":T:“‘“

Scien!i.ﬁcully Packaged
to Prevent Bent ——
Soldering Leads : ;

O
- i
- o\

A complete line
of 78 values to
meet every
requirement . . .
color coded for
quick, easy

E, — identification.
= | !—-—---r " G-C ELECTRONICS
CARBON RESISTORS \ |j—r—" "
ALL ONE PRICE.... (e N
ONE STANDARD PACKAGE ? e Division of General
LST $1.00 per BOX ! === Cement Mfg. Co. -
peater NET 0 ¢ i‘ 919 Taylor Avenue
PER BOX Rockford, lllinois

?eadg«@% for all 7YV Fardware

ROOF MOUNTS
STAND-OFFS e LIGHTNING ARRESTORS
TOWERS e CHIMNEY MOUNTS
WALL MOUNTS e ACCESSORIES

s TELCO Hardware makes every

antenna installation easier, more
profitable. . .a complete line for
servicemen everywhere.

TELEVISION HARDWARE MFG. CO.
Division of General Cement Mfg. Co.

919 Taylor Avenue
Rockfard, Illinois

February, 1956

Telco UHF-VHF Antennas

Whether it’s price, distance,
UHF or VHF, indoor or
outdoor . . . you’ll find
the antenna you need

at TELCO.

TELCO ELECTRONICS MFG. €O,
Division of General Cement Mfg. Co.

919 Taylor Avenue @ Rockford, lllinois

n7
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AMPHENOI. TWIN lEAD INSTAllATIONS
have proved what dealsers\amim
installers have always known»g
with dependable AMPHENOL _o
Tvun lead they are as.gure"d of
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POPULAR AMPHENOL TWIN LEADS

300 ohm—tubular con-
struction contains and
protects field of energy —
assures lowest loss under
wet or dry conditions. Ex-
cellent for fringe area in-
stallations. A must for
UHF and coastal regions,

*U.S. Patent 2,543,696

14278 List per 1000 Feet
2
AIRCORE*

$57.50

14-056
STANDARD

300 ohm—60 mil web
thickness. Standard of
guality in thousands of
installations.

$36.50

300 ohm—72 mil web
thickness, 7/28 copperweld
conductors. Twice as
tough and flexible!

14-559

STEELCORE $38.50
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300 ohm —100 mil web
thickness for applications
where a strong line is
needed.

14-100

CENTURY $45.00

14-298
ROTATOR

Four conductor rotator
cable with heavily ribbed
virgin brown polyethyl«
ene dielectric,
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$50.50

=

i

' =
AMQQICANggHENOLIC CORPQ,@ATIO&rhwago 59,1ltmgis
’ AMP‘RENOL CANADA LIMITED toronto .%ontarim gﬁg o .

i

-
- e - §

L & e . . ¢ .

== ot Sl i o G Mﬁ& S i =

‘o’ze

4%’

You need not have a disc or tape re-
corder with variable speed motor, but
your tape machine must have an ex-
posed and removable drive capstan.
(The wheel or shaft which drives the
tape through the machine and deter-
mines its speed of travel.) For exam-
ple, for a speeded-up voice, the speech
must be recorded slow. Many ma-
chines have a two-speed arrangement;
this is not satisfactory since recording
at the slow speed and playing back at
the fast speed makes the voice too
rapid for understanding. Make a spe-
cial drive capstan for this effect. Re-
move the regular capstan from its
shaft. Wrap adhesive tape (not fric-
tion or Cellophane tape) around the
capstan shaft tightly until it builds up
to about three-fourths or five-eighths
the diameter of the original capstan.
Record your material. Remove the
temporary capstan. Replace the origi-
nal. The words will be speeded up
enough for the desired effect, yet will
be understandable.

If the voice is to be slowed down a
bit, leave the original capstan on and
wrap it with several tight layers of ad-
hesive tape. Record, then remove the
adhesive tape for playback. As in most
shortcut methods, a little experiment-
ing will be needed. If a great deal of
variable speed work is to be done, a
machinist can turn several odd-size
drive capstans.

Filter Microphones

Commercial filter units are available
for the production of a variety of ef-
fects. But for an inexpensive unit that
will cover most situations, use an ear-
phone as a microphone. Trial and error
will show which model phone produces
the sound wanted. A low impedance

. unit of ‘“voice coil” construction rather

than the usual metal-diaphragm type
will give clearer reproduction. A metal
diaphragm produces metallic sounds.
A model such as the war surplus
ANB-H-1 or similar type gives the car-
bon-mike effect needed for most situa-
tions. A shielded microphone cord
may be used, but a common two-con-
ductor lamp cord picks up no hum if
kept short. Your regular microphone
plug feeds the single earphone into a
control board or tape recorder. A filter
microphone is shown on the stand in
the photograph.

The foregoing suggestions are just
a sample of the type of stunts that
can be performed by the audiophile
or station engineer who understands
his equipment and appreciates the in-
teresting potentialities of his tape re-
corders, mixer units, microphones,
etc. The author suggests that you ex-
periment with your audio gear as the
results are well worth the small in-
vestment in time and accessories re-
quired to set up such a system.

While these tricks do not represent
technical perfection, they do offer a
practical way for smaller radio sta-
tions to produce good sound gimmicks
for commercial copy, and do it with
little or no special equipment—a most

important consideration!
118 RADIO & TELEVISION NEWS
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Getting that new equipment is no problem when you deal with Walter Ashe. SURPLUS
Cut your cash outlay to the minimum by taking advantage of Walter's
"Surprise” Trade-In Allowance on your used (factory-built) test or com- BARGA'NS
munication equipment. Use the handy coupon; tell us what you have to

trade and indicate what new gear you want. We will rush our money-saving
"Surprise" offer to you by return mail. Don’t delay. Get your trade-in deal
working today.

NAVY
COMMAND
TRANSMITTER

Navy version of the famous BC-
459, Covers 7-9.1 mc. Brand new.
Easy-to-follow conversion in-
structions included. With tubes,
case,

JOHNSON VIKING RANGER MODEL T-.22. Net...c.c.....$ 9.95

X TRANSM'TTER-EXCITER KIT TYPE P-6469. 25-vol fil
WSUIBLAL S U S Netoviveererrererneenenne.e.$ 214.50 transformer for T-22. ?‘r:f.t ..... I ;nz‘egé
Wired and tested. Net..$ 293.00

speaker. Net...... $ 349.95
DYNAMOTOR

Brand new, government surplus.
12 VDC input. 440 VDC, 400 ma
output. Can be filtered with 2
mfd paper condenser. Starting re-
lay not included. Has snap-on

NATIONAL NC.98. Less HALLICRAFTERS $X-100. Zgunﬁng Ptlaffe with fJoneds S-fi12;
SOCKEe or Input an outpu
speaker. Net......$ 149.95 Less speaker. Net $295.00 leads. Size 5%Hx4VDx9"W, and

weighs 13% Ibs. Net.......$ 14,95

WRITE FOR FULL INFORMATION ABOUT OUR TIME PAYMENT PLAN

All prices §. 0. b. St. Lovis ¢ Phone CHestnut 11125
RN-2-56 |1 i

WALTER ASHE RADIO COMPANY
1125 Pine Street, St. Louis, Mo. 1

[0 Rush "Surprise” Trade-In Offer on my....ccevieiiruieeieerrnirerieiieriiriiiaeaeeersaraesaesesnnonnenss | B ; i g
B PR OB aa B0 B O D R B G B E B BB Bt S5 e b Ba 68 B B0 B G S H A AT H B OB EO o EE B BB DA O SEAHE RN i 8
{show make and model of new equipment desired) 1 <

] Rush new free 1956 Walter Ash talog. i
Namen oot ere e ettt - Y RADIO CO.

- 1L RN i ]]25 FIHE ST_ - ST_ Luuls 1'. mu'
[ o1 PN Zone....... R o] L PO PN 1 i
February, 1956 119
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An A.C. Vacuum-Tuhe Voltmeter

Front and rear
views of the a.c.
vacuum-tube volt-
meter with direct-
reading decibel
scales, Case meas-
ures 6” x 9" x 5”.

By SANFORD GRAY

A simple unit for the audio man. It has three db scales,

high input impedance, response = Y4 db from 20-20,000 cps.

ERE is an a.c. vacuum-tube volt-
meter with direct reading decibel
scales that the audio enthusiast
should find useful. It can be used for
designing equalization curves, for plot-
ting frequency response, for calculat-
ing power output, and for many of
those delicate a.c. measurements that
the hi-fi fan finds necessary.
After designing several preamplifiers
and plotting the equalization curves

by laboriously translating voltage ra-
tios to decibels the author decided to
build a direct reading decibel meter.
A vacuum-tube rectifier in conjunction
with a sensitive voltmeter and a simi-
lar crystal diode meter were consid-
ered as circuit possibilities. But both
of these would have been limited to
use with output or cathode-follower
stages because of the low input im-
pedance. Although the initial cost of a

Meter scale for v.t.v.m. It may be traced and glued to face
of 414" rectangular meter. See Table 1 if other meter is used.

-~ CENTER NEEDLE
PIVOT HERE
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vacuum-tube voltmeter would be more,
the extra expenditure seemed justified
since a vacuum-tube voltmeter could
be used with either high or low im-
pedance circuits. The meter described
in this article is the result of this
study.

The meter has a full-scale a.c. volts
range of from .1 volt to 100 volts.
Since most good multimeters have a.c.
ranges to at least 1000 volts it was
decided not to extend the range be-
yond 100 volts because this meter was
designed primarily for audio measure-
ments. It also has three direct reading
decibel scales with a control for set-
ting the needle to zero on any scale.
The frequency response of the meter
is flat within 14 decibel from 20 to
20,000 cycles.

The meter uses a simple two-stage
RC-coupled triode amplifier with in-
verse feedback around both stages to
raise the input impedance and extend
the frequency range. A microampere
meter is in the feedback loop. Power is
supplied by a half-wave selenium rec-
tifier and a small power transformer
of the type used in preamps and TV
boosters. The transformer isolates the
meter from the line and prevents the
possibility of a “hot” case.

A three-position function switch se-
lects either of two decibel ranges or
the vacuum-tube voltmeter function.
R: and R. provide a 1 to 5 ratio on the
decibel scales. These resistors may
have a =10% tolerance because this
ratio is not critical. The resistors in
the voltage divider for the a.c. volts
scale should have a tolerance of
+1%.

The meter used by the author is a
350 microampere, 4% inch rectangular
movement from a war surplus vae-
uum-tube voltmeter. A 500 or 200 mi-
croampere movement would work as
well since the feedback control can
be adjusted to compensate for the dif-
ference. A 200 microampere movement
would have better frequency response
because more feedback would be nec-
essary to reduce the gain of the cir-
cuit. If a 200 pa. movement is used a
220-ohm resistor must be placed be-
tween the 250-ohm potentiometer and
ground.

A 6 by 9 by 5 inch aluminum carry-
ing case was used to house the in-
strument. The 6SN7 tube, power
transformer, filter capacitor, and 1 gfd.
bathtub capacitor are mounted on a
4 by 5% by 1 inch aluminum chassis.
The 5% inch side is bolted to the front
panel and the rear apron is bent up to
form an extension of the chassis. The
feedback control is mounted on a
bracket fastened to one of the lower
meter mounting screws. This should be
a wirewound control. The decibel ad-
just control can be any linear-taper
volume control but one of the molded
composition potentiometers will give
longer and more reliable service.

The meter face may be traced from
the one accompanying this article or,
if a different size is used, may be re-
drawn from the information in
Table 1.
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A coat of wrinkle varnish will give
the instrument a professional appear-
ance. The lettering was done with the
kind of decal that can be made per-
manent by the application of lacquer
thinner after the decals have dried out
thoroughly.

To calibrate the meter, set the func-
tion switch to v.t.v.m. and the range
switch to 30 volts. Connect the meter
to the 5-volt winding of a power trans-
former. If the needle reads over 10
volts, increase the feedback by adjust-
ing the feedback control. Next turn
the range switch to 10 volts and set the
needle to read 5 volts by adjusting the
feedback control.

Operation

To determine the characteristics
of various equalization networks, a
steady audio signal is needed. An au-
dio oscillator or any of the steady-
state frequency records on the market
may be used. The frequency record
has the advantage of showing pickup
performance as well as the character-
istics of the network: however an au-
dio oscillator is usually quicker and
more convenient to use.

In using an audio oscillator to de-
termine the frequency response of a
given network, set the oscillator on
30 cycles. This is usually the lowest
note that information on the various
curves gives. Now set the needle to
zero on Scale A. As the frequency is
increased note the decrease in the
readings. Since most equalization
curves call for a drop of around 17
decibels from 30 cycles to 1000 cycles
it is easier to read the scale if the
ncedle is reset to zero at 1000 cycles
when the oscillator reaches this point.
Again note the drop in response as
the frequency is increased. For graphs,
paper that has a logarithmic horizon-
tal axis and a linear vertical axis
should be used. The three-cycle log
paper that is available at most draft-
ing supply houses will give room for
10 to 10,000 cycles which should be
sufficient for most purposes. If a graph
of the entire audible range is needed,
special audio graph paper is available
from “Clarkstan” (Pacific Transducer
Corp., 11921 S. W. Pico Blvd., Los
Angeles 64, Cal.) )

When a steady-state frequency rec-
ord is used, the needle should be set to
zero on Scale B at a frequency of 1000
cycles. If the characteristics of the
network conform to those of the rec-
ord, the needle should not deviate from
zero. This, however, is an ideal that
is seldom attained. A deviation of =1
decibel from 100 to 8000 cycles and =2
decibels from 30 to 10,000 cycles is
usually considered adequate. When de-
signing a network with a different
curve from that of the frequency
record simply add or subtract the
difference in the two curves: the dif-
ference should conform to the differ-
ence shown by the meter. For instance,
at 30 cycles the RIAA playback curve
is almost 4 decibels lower than the
AES curve. The meter should read
minus 4 decibels at this frequency if
the record is cut to the AES curve and

February, 1956

% OF FULL-SCALE
DEFLECTION
1

Ll
o
O-NWhNONOOO

% OF
YOLTS DEF

FULL-SCALE DECIBELS

LECTION A B C
00 0 19
89 —1 4 9
79 —2 3 8
71 —3 2 7
63 —4 1 6
56 —5 0 5
50 —6 —1 4
45 —7 —2 3
40 —8 —3 2
35 —9 —4 1
32 —10 —3 0
28 —11 —6 —1
25 —12 —7 —2
22 —13 —8 —3
20 —14 —9 —4
18 —15 —10 —5
10 —20 —15 —10

Table 1. If a 42" meter is not used, the dial scale will have to be redrawn

from this data.

the network is designed to reproduce
the RIAA curve. At 8000 cycles the
treble equalization is 1.7 decibels less
than that of the AES curve. The meter
should read minus 1.7 decibels at this
frequency.

Remember when using a frequency
record that when the playback curve
of the network being tested is below
the playback curve of the record it

. will be a minus quantity., When the

curve of the network is above the
record playback curve it will be a
positive quantity. This holds true
both above and below the 1000 cycle
point where the curve crosses the zero
reference line.

When testing an amplifier for fre-
quency response, connect a noninduc-
tive load across its output and an
audio oscillator across its input. First
connect the meter across the input of

Note that 3 v. point falls at 9 v. point, not 10 v. point.

the amplifier and set the needle to
zero on Scale B. Run the oscillator
through its range to see if loading the
oscillator with the amplifier affects the
response of the oscillator. If it does,
make a note of any deviation. Then
connect the meter across the output
of the amplifier, reset the needle to
zero on Scale B, and run the test
again. The test may be repeated with
the speaker replacing the noninductive
load to see how the response of the
amplifier holds up under actual load
conditions.

To measure the output of an am-
plifier, simply connect the meter
across the output of the amplifier and
feed a signal into it. The power can
be calculated from the formula,
P=F*/R where E 1is the voltage
across the load and R is the resistance
of the load. —50-

Complete schematic diagram of the a.c. vacuum-tube voltmeter for audio service

work. Resistors Rs through Ry must be of the 1% precision type.

See article,

SI-SHOWN IN V.TV.M. POSITION
S$2-SHOWN IN O.IV. POSITION

R:1——820,000 ohm. V> w. res.
R>—220,000 ohm, V5 w. res.
Rs—70,000 ohm, Vo w, res. +1%,
R;—20,000 ohm, V5 w. res +19,
R:—7000 ohm, V5 w. res, =19,
Rs—2000 ohm, iy w. res. +19,
R:—700 ohm, YV, w. res. 1%
Rs—200 ohm, V5 w. res. =19,
Rs—100 ohm, Y5 w. res. 19
Ri—1 megohm molded composition pot
Ri1—2.2 megohm. Vs w, res.
R12—250 ohm wirewound pot
Ri3—100,000 ohm, V5 w. res.
R1,—330,000 ohm, V5 w. res.

N+
N+
na

1}

63VAC,

SRI Rl + Ri7

- o
ca
—

R1is—470 ohm, V5 w. res.

R15—47,000 ohm, Y5 w, res.

Ri7—1500 ohm, 1 w. res.

Ci1, C2—.05 pfd., 200 ». capacitor

Cs—1 ufd., 600 v. bathtub capacitor

C4-C5—20/20 ufd., 150 ». elec. capacitor

SRi—65 ma.. 130 v. selenium rectifier

CR1, CRz, CRs, CRi—IN51 crystal diode

Tr—Power trans.. 125 v. @ 30 ma.; 6.3 v. @
.6 amp. (sec text)

M1—350 pa. meter (see text)

S1+—3-pole, 3-pos. rotary switch

Se—S.p. 7-pos. rotary switch

Ss—S.p.s.t. toggle switch

V1i—6SN7 tube
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HERE’S EVERYTHING
YOU NEED TO
KNOW ABOUT

SELLOSCOPES

Service Any Radio-TV ever huilt

EASIER-BETTER-FASTER

Distortion Analyzer
(Continued from page 61)

assures that no tube is operated with a
d.c. heater-to-cathode voltage greater
than its rating. In this unit an inter-
esting substitution was made for the
regular type filter choke specified. A
small output transformer of the 5-watt
variety from the junk box was used
with open secondary. Normally the
primary inductance of these low priced
units is on the order of a few henrys,
plenty for filtering purposes.

Construction
The construction of the distortion

analyzer is quite straightforward and

only a few precautions are necessary
to assure satisfactory performance.
First, the dual tuning capacitor frame
must be insulated from the chassis.
The problem, however, is a little more
than just keeping a high resistance
d.c. path between the frame and
ground. Because the frame is large
it can have a relatively large capacity
to ground if mounted too near the
chassis. This tends to limit the high-
frequency response of the system.
Mounting the capacitor about one-half

Oscilloscopes are gold
mines for servicemen
who learn to use them
fast and accurately—
and here, in a brand
new, completely re-
vised 2nd edition, is
THE book that really
shows you how.

Big, New
2nd Edition!

« . . Contains the lat-
est data on osciflo-
scopes, the handiest,
most versatile service

inch above the chassis proved to be

entirely

satisfactory. An insulated

coupling is required in connecting the
capacitor shaft to the front panel dial
to prevent body capacitance to ground
from affecting the tuning.

The second construction problem is

the power supply as possible and the
whole unit housed in a grounded metal
cabinet. In our case the tuning ca-
pacitor was mounted three inches from
the power transformer, with a grounded
metal shield inserted between the two.
This kept the- hum output to a suffi-
ciently low value, 0.004 volt, at the
worst. This is 68 db below the nominal
output of 10 volts. Incidentally, it
might be mentioned that worse condi-
tions exist when the Wien bridge is
tuned for 60 cps. Then, since the gain
of the system is zero at 60 cps, there is
no negative feedback to buck the hum
introduced.

Outside of the two precautions just
mentioned no difficulty should be en-
countered in reproducing the circuit if
reasonable care is taken in wiring. One
additional note—the capacitor tuning
dial should be geared down about 5 to
1 to insure ease of bridge adjustment.

Before describing the distortion
measurement procedure, a few words
should be said on the voltmeter to be
used with this analyzer. Ideally the
meter required would respond inher-
ently to the r.m.s. value of an a.c.
waveform. A thermocouple meter or a
full - wave, square - law vacuum - tube
voltmeter would fall in this category.
Normally meters that cover the de-
sired voltage ranges with high im-
pedance input are not available.

The best compromise is to use one
of the common audio voltmeters that
responds to the average value of a
waveform. This will, of course, intro-
duce some error in distortion meas-

In plain, easily un- instrument of all!
derstood language,
MODERN OSCIL-
LOSCOPES AND
THEIR USES teaches
you just when, where
and exactly how to use
your oscilloscope,

You learn how to han-
dle tough jobs easier and
faster than you may have
dreamed. Every detail is
clearly explained—from
making connections to
adjusting circuit compo-
nents and setting oscillo-
scope controls.

Equally important, you learn how to analyze
oscilloscope patterns accurately and in far less time.
Almost 400 illustrations including dozens of pattern
photos make things doubly clear.

This big book is more widely used than any other
of its type—because it gets right down to “brass
te}cks.”. No involved mathematics. No complicated
discussions. You learn exactly what the oscilloscope
isand exactly how to use it on all types of AM, FM
and Jtelevision service (including color)—from
locating troubles in a jifty to handling tough re-
alignment jobs.

More Than 30
Extra Pictures!

. plus 50 addi-
tional pages bringing
newest details on use
of 'scopes in COLOR
TV, industrial elec-
tronics . . . even in
atomic energy work!

. Send coupon for 10-day free trial. You be the
judge!

PRACTICE 10 DAYS FREE!

r--—-----------"
Dept. RN-26, RINEHART & co., Inc.,
I 232 Madison Ave., New York 16, N. Y.
Send new 2nd edition of MODERN OSCILLO-
I SCOPES AND THEIR USES for 10-day riige I
IEXAMINATION. 1 will then send $6.50 (Dlusl
postage) promptly in full payment or return book
Iand owe you nothing. (Send $6.50 with order and
we pay postage. Same I0-day return privilege

with money refunded.) I
Name... ... I
AQATeSS. ..ol . I

City, Zone, State...............................

OUTSIDE U.S.A.—Price $7.00, cash only. Money I

back if you return book in 10 days.
L--------------
Rinehart Books Are Sold by Leading Book Stores
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also concerned with the variable ca-

pacitor.
pacitive 60-cycle pickup

It is very susceptible to ca-
since the

frame is floating above ground and
tied through Cs to the grid of Vs This
grid is several megohms away from
ground on the low-frequency band
which means only a small amount of
capacitive coupling from some 60-cycle
source will cause a relatively large
hum voltage to appear. The only solu-
tion is to keep the 60-cycle coupling
very low. This means the variable ca-
pacitor should be mounted as far from

urement depending on the phasing and
amplitudes of the harmonics. In gen-
eral, though, the error caused in using
an average responding meter is under
*+15%. A peak responding meter
should not be used as it may cause
errors as great as 409% and over.

The meter should be flat in fre-
quency response from 40 cps to 45 kc.
and capable of measuring from 10 to
0.01 volts with good accuracy. A very
good meter for the purpose is that de-
scribed by Lawrence Fleming in his
article, “An Electronic A.C. Volt-

Fig. 4. Measured frequency response of distortion analyzer. (A) Null at 40 cps: (B)
Null at 1 ke.;: (C) Null at 10 ke.: and (D) Response with the Wien bridge bypassed.
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meter,” in the February, 1951 issue of
Rabpio & TeLEvision NeEws or the
Heathkit AV-2 which uses the same
type circuit. Both use a full-wave rec-
tifier circuit to respond to the average
value of the applied wave and are cali-
brated to indicate the r.m.s. value of
a sine wave.

Operation

Once the distortion analyzer has
been constructed only frequency cali-
bration with a good audio oscillator is
necessary before it's ready to go. The
procedure for measuring distortion is
simple.

1. Connect a low distortion audio
generator to the input of the
amplifier to be tested and adjust
for the desired level.

2. Connect the output of the ampli-
fier to the distortion analyzer
and voltmeter to the analyzer.

3. Turn S. to “Calibrate” position
(#1), Wien bridge bypassed.

4, Adjust the analyzer gain control
to give a voltmeter reading of
10 volts.

5. Turn 8: to “Read Distortion”
position (#2).

6. Adjust the tuning capacitor and
balance control R:. for a mini-
mum reading on the voltmeter.

7. The voltmeter reading when mul-
tiplied by 10 will give the dis-
tortion directly in per-cent.

Assuming a zero distortion signal
generator, the distortion measurement
accuracy with this unit will be within
about —30 to +20% up to 10 kc.,
slightly higher at 15 kc. This figure
was arrived at by allowing a minus
10% error due to undesired harmonic
attenuation in the analyzer. A =15%
error was allowed for meter waveform
error and £5% error was allowed for
meter calibration. In most cases, how-
ever, the error in measurement will be
less than that just indicated. Table 1
compares distortion measurements
made with a Hewlett-Packard 330B
distortion analyzer and those made
with this unit using a Ballantine 300
voltmeter. Differences at the higher
distortion percentages probably were
due to differences in voltmeter calibra-
tion and rectification characteristics.
At the very low distortion values both
instruments were hard to balance and
read due to noise fluctuations in the
signal. From these figures, the useful
lower limit of distortion measurement
was taken to be about 0.29% . Measure-
ments below this figure can be made,
but the accuracy becomes questionable
as instrument noise and distortion be-
gin to influence the readings.

The reasonably sharp filter charac-
teristics of the unit described here can
be put to work in uses other than dis-
tortion measurement. As an example,
the author found it very satisfactory in
eliminating the annoying whistles
which often accompany night-time AM
reception.

REFERENCE
1. Albert, A. R.: “Electrical Communica-
tion.”
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Model CAR6B in combination with
Crown's exclusive Tenn-A-Liner
Planter — an excellent item for an

entirely new approach to antenna
rotator promotion.

CROWN TWO SET COUPLER

Operates two TV sets from same
antenna with excellent results on
any combination of channels. No
printed circuits! Low in cost. ..
easy to install . . . it pays off in
extra ‘“‘over-the-counter’” sales.
Get the complete story on the
highest profit line in the TV an-
tenna rotator field—Crown Tenn-
A-liners and the complete line of
Crown TV accessories . . . Write us
today!

SCROWN CONTROLS Co., Inc. "™ o™

Canadian Subsidiary Crown Controls Mig. Ltd. Export Division, 15 Moore St., New York, N. Y., Cable—"Miuthorne”

www americanradiohistorv com

Crown’s ruggedness and dependability
assure long, trouble-free service . . . smooth,
constant performance even under adverse
weather and operating conditions. In fact,
only 1.06 % of all Crown units sold require
service . . . a unique record of quality and
satisfaction.

Crown Tenn-A-Liner Rotators have lifetime
lubricated capacitor motors which operate
on 115 volts . . . built-in roller thryst bearing
with 175 Ibs. weight capacity . . . 365°
rotation . . . automatic brake prevents coast-
ing or windmilling. Protected by Crown’s
exclusive ““Weather-Guard’” design. UL and
Canadian Standards Association listed.

cce
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e V amplifier direct-coupled and
push-pull thruout; gradual roll-
off beyond 4.5 mc; useful at 10
me.

e High V sensitivity: 25 mv/in.

o Choice of direct 00uplmg (DC)
or capacitive coupling (AC)

GO

Write for FREE New 1956 Catalog RS-2

84 Withers Street ® Brooklyn 11, N. Y.

Nowr ! |

& BLACK & WHITE
LAB & TV SERVICE
5" SCOPE

S MC EANDWIDTH
& DC AMPLIFIERS

e Flat from DC to 4.5 me to repro-
duce 3.58 me sync burst and oseil-
Iator signals in color TV sets.

e 4.step freq-compensated attenua-
tor in both AC and DC positions.

¢ Built-in calibrator permits peak-
to-peak voltage measurement.

¢ Automatically syncs anything visi-
ble on the screen.

¢ Pre-set TV V & H sweep_positions
(30 cps & 7875 cps).

¢ Edge-lit lucite engraved graph
screen with dimmer control; filter;
standard bezel fits standard photo-
graphic equipment.

e SUP1 CRT

and Name of Distributor

©56 Prices 5% Higher on West Coast

NOW IN STOCK AT YOUR NEIGHBBRHOOD DISTRIBUTOR . . . ORDER NOW!

“INCORPORATING an

+ AMATEUR
« CIVIL DEFENSE
= AIRCRAFT

y ” y
«-110-170 MC 2
TUNERS and CONVERTERS *

.30-50 MC
$15'95 and up E

306 B TUNER

30 50 meg. band with fixed or variable
tuning. Highly stable and sensitive, with

exceptional range. Seif-con- 2475
" net

tained noise limiter.
6 or 12 volt model.
IMPROVED FM TUNER
-88-108 MC
i to plug in your car

$22.50 ...

write for literature

o i

ELECTRONIC PRODUCTS

Ohio

20 Glenwood s Cincinnati 17,
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(*You can forget ’em)
all when you have... |

QUIETROLE

TRADE MARK REG. U.S. PAT. OFF.
the quality product that does
all the lubricating and clean-
ing jobs on TV and radio . . .
nothing does the job as well
as Quietrole . . . and you can
depend on that.”

'A?mmz&?Wq

" Choice of Better Service Dealers Everywhere”

QUIETROLE

COMPANY inc.

Sportanburg, South Carolina

"In Candda

ACTIVE RADIO & T.V. DISTRIBUTORS
58 Spadina Avenue ® Toronto 2B Ontario
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VIBRATO FOR
INSTRUMENT AMPLIFIERS

By SOL LIBES

amplitude vi-

brato effect into amplifiers can be
done quickly, cheaply, and simply. This
unit can be made from junk-box parts,
or from new parts for less than $5.00.

This unit can be wired into all stand-
ard musical instrument amplifiers that
use transformer power supplies with
parallel heaters. Because of the one
tube operation at low voltage, there is
no danger of drawing execessive current.

The unit consists of a phase-shift os-
cillator, operating in a range of 6-15
eps (by varying R.). R: is called the
“speed control” when mounted on the
amplifier. This low-frequency oscilla-
tion is a good sine wave with no har-
monies, if built with care. The second
half of the tube is used as a buffer-
amplifier to isolate the oscillator and
keep frequency of oscillation constant.

The output is coupled to the grid of
a single-ended audio amplifier through
the intensity control (Rs). The unit can
be used to modulate a push-pull ampli-
fier by making the cathode circuit of the
buffer-amplifier common to the cathode
circuit of the push-pull audio amplifier.

Use care in construction to keep hum
and distortion as low as possible and the
output as close to a sine wave as possi-
ble. Use a piece of bus bar to make a
common ground connection for both the
amplifier and oscillator; all ground con-
nections should be made to it. The en-
tire unit may be constructed on the chas-
sis of the amplifier, if spare room is
available. If there is no room, a small
piece of metal attached to the main chas-
sis, may be used. If none of these are
possible, then a separate small chassis,
which is kept on the bottom of the cab-
inet may be used. This chassis may be
constructed of metal or plastic with
equally good results. Both controls,
speed and intensity, should be mounted
on the main control panel of the am-
plifier.

The author has built three of these
units over a period of three years and
has found all the units work with a wide
variation in values of components. The
6SN7 can be interchanged with a 6SL7.
Keep “B-}” low for a more sinusoidal
wave. Because the oscillator is of the
resistance-capacitance type, cost is kept
to a minimum. —{30

Schematic of simple vibrate circuit.

INTENSITY

CONTROL

R outpuT TO
GRID OF AUDIO
AMPLIFIER

R:, Rs, R&—220,000 ohm, Y5 w. res.
Rz, Rs—500,000 ohm pot

R;—2200 ohm, Y5 w. res.
Rs—100,000 ohm, Y5 w. res.
R7—3.3 megohm, Vs w. res.

Cz, C2, Cs—.05 pfd., 200 v. capacitor
Cs—20 ufd., 50 v. elec. capacitor

Cs, Co—.1 pfd., 200 v. capacitor
Vi—6SN7 or 6SL7 tube
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Signal T cpe e ST
(Co¢ttio;3:dafr01;a;§;e 65) : ; > “THE ORIGINAL

local broadcast station or the output
of a signal generator. The signal tracer
is used to check for the presence of an
r.f. signal at points A, B, C, and D, and
for the presence of an audio signal at
points E, F, G, and H. If the signal is
found to be absent at any point, the
technician knows that the trouble is in
the stage just ahead of that point.

For example, if the technician finds
there is a signal present at point C,
but no signal at point D, he knows
that the trouble is in the if. amplifier
stage. Further tests may then be
made in that stage to isolate the
trouble to a defective part.

A signal tracer may be used for ef-
fectively testing the condition of by-
pass and coupling capacitors under op-
erating conditions. To test a coupling
capacitor, check for the presence of a
signal at the plate of the stage pre-
ceding the capacitor. Check again at
the grid of the following stage. If the
coupling capacitor between the two
stages is open, a strong signal will be
reccived when the plate circuit is
checked and a weak signal when the
grid circuit is checked. Under some
conditions, the signal may even be ab-
sent on the grid. A

e e SRl W G '. uatily endorse< | BRITISH INDUSTRIES CORPORATION
pacitor may be checked for an open by ; i 3 ; o : 1 "
using the signal tracer to determine if : Port Washington « New York
there is a signal present at the by-

passed point (screen-grid or cathode ]DE.M. cuMFlEMEN.ﬁ A v '

The name
GENALEX on the
tube and carton is
your guarantee

that you are buying
the original

KT66 . ..world-
famous power
tetrode, often
referred to as the
finest audio tube
ever made! The
GENALEX KT66 is
the hallmark of the
finest amplifiers.
For example, it is
supplied as original
equipment in the
famous HEATH ULTRA
LINEAR AMPLIFIER
KIT, Heathkit No.
W-5M. Identical pins
and connections as
6L6 tubes.

Only $3.50 net

For complimentary
fact sheet, write Dept. XB-46

ISWER RADIO
ERADIO LA UIeL]

When using the tr.ansistorized sig- SSERVICE LIBRARY

tube terminal). The presence of a to |']1& VIKING TAPE DECK! D

strong signal indicates that the bypass
capacitor at that point is not effective. for faultless playhack of pre-recorded tape
nal tracer (or any signal tracer, for

that matter), the technician should e Cathode pes~ HERE IS LATE INFORMATION IN A

Ry ; HANDY FORM FOR TELEVISION AND RADIO
first become familiar with the opera- g“)llég:;’ff REPAIRMEN, SERVICEMEN AND STUDENTS

tion of the instrument by trying it on ! o NARTE, AUDELS T.Vv. RADIO
a receiver known to be in good oper- ® 55 db signal-to-noise ratio of course! ISI,E EV;ZCE rsng_B (})‘v‘;‘rngo_o’
ating condition. Otherwise, false con- ¢ Variable Gain and Equaliza- Pagge:—l(;lzig Illustrations &
clusions may be drawn as to the con- LioniControls Diagrams. 1001 Important
dition of the receiver or as to the op- gglc;\stis‘igf)nhjlfirz‘;ﬁi,mﬁleierfi?:
eration of the instrument. 1}' TN /' f(' ; D e L
First, when checking r.f. circuits, re- '"\[Nll Jull, IﬂPIiJH,I N DeoN RANSISTORS
member that the probe will cause a §h£T§§f§°%S’ci“i‘E’f§;sR?f’Xf
certain amount of detuning. In highly Systems, Tape Recorders, Pho-
selective (high “Q”) circuits, the de- T e S S
tuning may be sufficient to cause the Wave, Radag, ete. pass
effect of a weak signal. ASK TO SEE IT!
Secondly, remember that the gain of ;,r Wit Pf»"- b '§”°"(‘;"'
the transistorized signal tracer will not Straction- Instaliarion —Opat-
be quite as high as with corresponding
vacuum-tube instruments—at least if
CKT722 transistors are used. The gain
should be sufficient for most service

PB&0 FREAMP

R/P AMPLIFIER

for extended range recording and playback

struction—Installation —Oper-
ation—Repairs—TroubleShoot~
ing. Shows How to get Sharp,
Clear T.V. Pictures. Install
Aerials—How to Test. Ex-
plains Color Systems, Methods
of Conversion, Terms, etc. In-

e 65 db record channe!

. [ ain h
work, however, provided the technician T m—— N f?,‘*;fufﬁ;“fﬁ’%‘uﬁi"“ﬁ‘szﬁi
is aware of the lower gain and takes » I.\I7AORI’§‘(]§ ngflsgoi‘lng},h‘as COMPLETE Reference and Home Study.

. . . . rse.
it into account in his tests. . ! 2 VOLUMES  Geot this Information
Finall if the output of th . 1 Use the RP61 with any record-playback model of for Yourself.
t Y, distort g ho € signa the Viking deck for professional quality recording 7 DAY TEST—PAY ONLY $1 A Month
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WATT AMPLIFIER $22.95

NEW 1956 MODEL
Push-Pull 6L6 Output Tubes
Response 30—15,000 CPS
Bass and Treble Tone Controls
Input for Xtal or Dynamic Mike
Input for Xtal or V.R, Phono
With CU-14Y, (2” Coax Speaker.
With Pi5-CR, 15” Coax Speaker.
With Imperial IV System.......
With SP-12125CR .$44.95 With HF-33GE

A tremendous High Fidelity amplifier value. Response 30 to 15,000 cps.
bass and treble boost by separate tone controls. Use this amphher with any record
changer having crystal or variable reluctance cartridge, radio tuner or high impedance

$32.95
$42.95
$39.95

Model HF-20

crystal or dynamic microphone. 20 watts power cutput. Use with any 4 or 8 ohm
speaker or 250 ohm line. Chassis size, 738" x 101/5"” x 714" high. Complete with
bes: 2-—6 2— 6C4, 12AX7 and 5UA4G. is is a terrific value. A ready to use

tu 6,
high fidelity amphf at less than the cost of a kit,
20 watt HIi-Fi amplifier, McGee’s sale price, $22.95

CONSOLE HI-FI SPEAKER SYSTEM $49.95

12" G.E. PM WOOFER—I0” PM MID-RANGE—
8” G.E. MODEL 850 MID-HIGH RANGE SPEAKER
AND 600 CYCLE L-C CROSSOVER NETWORK.

Have Juke Box tone quality in your own home., Strictly High
fidelity. Three speakers all connected to a 600 cycle frequency
dividing network, so that only 2 wires feed the system from any
or ohm radio or amp ifier. A variable tone compensating
control incorporated in the uit makes britliant highs or boomy
tows to your own taste. Any amplnﬁer that you now have will
give you a much wider selection of acoustical arrangements with
this speaker system. The 3-way system is shipped ready to con-
nect to your amplifier or hi-fi radio. Equipped with a General
Electric 12" woofer, an 8” famous G.E. 850 pfus a 10” middie
rang 30 to 15,000 cps. Take your
choice of cabmets- blonde oak, walnut or mahogany. (Spemfy
finish desired when ordering) 377 high, 247 wide and
deep. Ship. wt. 758 Ibs. Stock No. HF-33GE, Sale price, 549 95,
Model HF-44GE, console speaker system, same as above except has a heavy du
127 G.E. PM Model 1201, plus 8” G.E. PM Model 850, 10” mid-range speaker and
5” hard cone tweeter, Sale price, $54.95. (Specify cabinet finish.)
Model HF-SSGE, super deluxe qual:ty console speaker system, same as HF-33GE
described above, except has 15”, 21 oz, Alnico V magnet woofer, 10” mid-range
PM speaker and Model 4401 Umversnty horn type tweeter. All 3 systems incorporate
600 cycle L-C type crossover network with variable tone compensating control. Model
HF-55GE, Sale price $69.95 (specify cabinet finish).

DELUXE CONSOLE SPEAKER SYSTEM $89.50

15” UTAH WOOFER—8” GE—2 - 5” TWEETERS-—~CROSSOVER
New, deluxe quality High-Fidelity console speaker system. Has 157 Utah woofer
with 21 oz. Alnico V magnet, 87 model 850 G.E. mid-range speaker and two Utah

Ship. wt. 17 Ibs. Model HF-20,

5” tweeters. This is the finest console speaker system that we offer. Avanlable in
blond oak or natural mahogany finish. Cabinet size, 43" high, 31” wide and 23"
deep. Has 3/4" length doors with attractive hardware and ornament on grlll below
doors. All 4 speakers are connected to a 600 cycle frequency dividing network, so
that there are only 2 wires to connect to any 4 or 8 ohm output of your radio or
ampl:rer. Has variable tone compensating control built-in. odel HF-1SCR4, deluxe

console speaker system. Ship. wt. 100 Ibs. (Specnfy cabinet finish

deslred) Sale price, $89.50.

NEW IMPERIAL IV
with General Electric

8 in. HIGH FIDELITY . $1995

New 1955 Model IMPERIAL IV, High fidelity
speaker system with General Electric 87
speaker. Housed in a_high qual:ty leatherette
covered plywood cabinet 10 107 x 24”7
long. Fully enciosed; covered on all sides except back. Use as an_auxiliary speaker
or with any high fidelity radio, amplifier or home music system. The IMPERIAL IV
contains a General Electric Model 850 extended range high hdellty 8" PM _speaker
with 6.8 oz. Alnico V magnet and curvelinear cone with 8 ohm voice coil and a
57 tweeter. Response 50 to 15,000 cps. Model IV Imperial $19.95. ldeal for use
with HF-20 and IMP-30 amplifiers described above.

FAMOUS STANDARD COIL CASCODE TUNERS

TV-2000 series Standard Coil cascode tuners
SALE PRICE ___, |,m
i

complete with 6J6 and 6BK7 or 6BQ7 tubes.

Thousands of TV sets use this famous tuner.
2 FOR $25.00

Tunes 12 channeis (2 thru 13). or

§.F. circuit, This tuner will give 2 to 1 better
Set No. SCK-2 for fine tuning and channel
contrast knobs. Either set onily S9¢ a pair.

reception than the old pentode type. Many
$7.95 EA., 2 FOR $15.00

servicemen replace ali older tuners with this
No. TT-3A, 2 tube Sarkes-Tarzian 12 chane

cascode model. Available with either 27/3” or
41/4” shaft length, A tremendous purchase
makes our low $12.95 price possible, Specify
shaft length desired. Stock No. 000-3.
Sale price $12.95 each, 2 for $25.00.

Matching knobs for Standard Coil tuners.
selector, i

Set VCK-2, matching volume and

TWO-TUBE
SARKES-

— nel TV tuner. 21-25 mc. Popular in many
TARZIAN makes. lIdeal for generai replacement use

| 00. Has 6J6 and 6BC5 tubes, Used in
TV TUNER c8Bs, Arvin, Crosley, etc. Makes a good
\ replacement for one tube tuners. 314"
shaft. Takes SCK-2 knob set described

above. Sale price, $7.95 each, 2 for $15.00

11695

3-STATION MASTER™
SUB-STATIONS $3.95 EACH
Chrome plated metal case
7327 x 67 3 tube AC-DC amp. Press-to-talk switch

Powerful 3 stat:on master.

on top Volume control, switch and station selector on
side. Master is quiet except when call switch is pressed
at sub. Use with one to 3 subs. Model MPM-A3, Ship

wt. 10 Ibs., $16.95. Maiching sub-station PM-AS, wth
5" PM and call-| back switch, 3.95 ea.; 3 for $10.00.
Requires 3 wlre intercom 'cable, $1.95 per 100 ft.;
500 ft. for $8.9S.

TELEVISION BOOSTER CLEARANCE SALE

Clearance sale on_VHF television boosters for channels 2 through
13, MS Model SP-5, metal case, brown wrinkle finish. Continu-
ously variable tuning, '6AKS t . ldeal for Iate model sets $4 95
with cascode front end. sale price.....

RMS Model SP-6, brown plastic case. same as 5B. 5 except $4 95
has variable gain control. (Pictured.) Sale price

McMurda-Silver GB-6B continuously variable,
FM band. 6J6 tube, brown plastic case. Sale price.,.....

¥ Standard Coil B-S1 printed circuit booster,

—SAKS tube, brown plastic_case. Sale prlce it

McGEE RADIO GOMPANY

----7‘

) Va m

PRICES F.O. B KANSAS CITY
SEND 25%

REMITTANGE W TH DROER.
BAL. SENT €.0.D.

AMERICA’S FINEST VALUES IN “LOW COST” HIGH FIDELIT

ECONOMY 20

IMPERIAL 30 WATT AMPLIFIER $29.95

NEW 1956 MODEL
~ Push-Pull 6L6 Qutput Tubes
Response 15-20,000 CPS
Bass and Treble Tone Confrols
Compensated Gain for G.E. Carf,
Input for Xtal or Dynamic Mike
With CU-14Y, 12" Goax Speaker .$39.95
With PI5-CR, 15" Coax Speaker. .$49.95
With Imperial 1V Speaker System.$46.95
With SPI2125CR .. .....$50.95 With HF-33GE ..........376.95

New 1956 model 7 tube Imperial 30 watt High Fidelity audio amplifier. A $100.00
list value for only $29.95. Features a heavy 4 ib., speclally wound high fidelity
output transformer with 150, inverse feed-back; push-pull 6L6 output tubes and
frequency response from 15 to 20,000 cps. Matches 8 or 16 ohm speakers. You can
center your entire custom music system around this, low cost 30 watt amplifier.

Model
IMP-30

This Imperial 30, 30 watt amplifier may be used with any radio tunmer or record
player. It will drive any speaker system that you may have. Use from one to ten
8”7 speakers or any 127 or 15” coaxial speaker or any 3-way speaker system. Tone

compensated input for either a crystal phono pickup or a General Electric variable

refuctance pickup. Also, has input for crystal or high impedance dynamic microphone.

4 controls are mike gain, phono gain, treble tone and bass boost tone control. This

amplifier weighs 21 Ibs. net. Full size transformer components would cost you up to

15.00 if purchased separately. God color 1z:hﬂssns is 12147 x 73”7 x 73/ high.
2

Complete with tubes: 6ATSG, 6ca, 2—6L6GA, plus 5U4G rectifier.
Stock No. IMP-30, 30 watt lmpernal vah-Fndelnty amplifier complete with tubes and
diagram. Ship. wt. 23 Ibs., Sale price only $29.9S.

2-5” Tweeters $2495
over Network

network, two
power supply for only 95. Frequency

25 WATT HI FI SPEAKER SYSTEM
Power Supply
25 watt, High-Fidelity Dynamic Speaker Sy:
127 woofer"speakers, two 5" high frequency
response 20 to 18,000 cps.  Both the woofers

r”
2-12” Woofers SALE PRICE
and L-C Cross-
tem complete with 2000 cycle genuine in-
tweeter speakers and sep{sazrate 110 volt AC
and the tweeters are fine quality dynamic speakers with fields excited to saturation

by the power supply. Tweeters are specially made with cones designed to respond
only to the high frequencies of the audio spectrum. The 2000 cycle cross-over net-
work is of the high quality inductance-capacitance type which prevents frequencies

below 2000 cps from entering the tweeters and eliminates frequencies above 2000 cps

from the woofer circuit. The cross-over network system is simple to connect to any
or 8 ohm output of your high fidelity audio amplifier or radio. No. SP 1212SCR,

ngh Fidelity Dynamic Speaker System. Ship. wt. 1S Ibs. Sale price, $24.9

No. SPS-12125, High Fidelity Dynamic Speaker System, as described aboves, Ibut Ii‘ses
ale price,

the 2000 cycle cross-over network and with a separate attenuator control.
$14.95.

Ideal for use with HF-20 and IMP-30 ampiifiers described above.

HIGH FIDELITY SPEAKERS

5 BLUE STREAK TWEETER vee.$ 2,95
8” BLUE STREAK . 5 -.$ 6.95
15” BLUE STREAK WOOFER .e..$16.95

Mode! HF-8J, B” ‘‘Blue Streak,”’ High Fidelity wide
range speaker. This one speaker property baffled will
give excellent response to both high and low frequencies
and terr.ﬁc response through the very important middle

: bt ang 6.8 oz. Alnico V magnet with wide range
curvelinear cone and 8 ohm volce coi Response essentially flat from 35 to 12,500 cps.
Perfect for high fidelity radios, amplifiers and professional music systems. Shlp. wt.
6 Ibs., Model HF-8J. Sale price, $6.95.
Model HF-15WF, new 15” ‘‘Blue Streak"

RHiFi waofer. Has 2115 oz. Alnico V magnet
with one piece cone and 114”7, m voice coil. Will give excellent response from
50 to 9500 cps. Takes 18 to 25 watt peak. Ship. wt. 12 Ibs. Sale price, $16.95.

NEW—LOW COST
HIGH FIDELITY

=
Special Sale! Model M28-KT, E
high quality imported crystal i
lapel microphone. trim - i
and neat in appearance. Pol- M28—$3.99 M14—$7.95 M20—%4.95

ished chrome case 115" x S/g” .

thick with clip on back and 5 ft. shielded plashc cable. Hi-Fi response, comparable
or better than lapel microphones selling for $10 to $15 net. Shipped with 3 connec~
tors; pin plug, phone plug and screw-on type. A fine addition to any tape recorder
or audio amplifier. Stock No. M28-KT, Sale prlce, $3.99.

Deluxe Model M14-KT, High Fidelity imported crystal microphone for use with any
amplifier or tape recorder. Attractive brilliant finish is combination of polished
chrome and opalescent tan lacquer. as full swivel head and S ft. shielded plastic

cable. A fine addition to any amplifier or tape recorder. Comparable to microphones
selling for $15 to $25 net. Shipped with plugs to fit most recorders and ampiifiers.
Stock No. M14-KT, Sale price, $7.95. Fits standard 5/8" mike stand.

Model M20-KT, all purpose crystal micr A terrific imported
value. cumpar'able or better than microphones sellmg for $10 to $12 net. Fits stand-
ard 54" mike stand. Shipped wuth pin plug, phone plug and screw-on connector,

Stock No. M20-KT, Sale price, $4.95

FM-AM TUNER

SELF POWERED

Use with any $2499

Audio Amplifier
Air King factory built, 6 tube self-powered FM- AM ra
40 to 1620 kc and Fm 88 to 108 mc. Use with any Hi-
to your TV set for FM-AM reception. Selector switch has 4 pos
3 other controls are volume-off-on, tone and tuning,

tuner. Recelves broadcast
i audio amplifier or connect
TV-Phonge
12AT7,

EMenle TOALS S Oea7 ang BY3 rectifier.  Chassie siza, 11350 x 71/27 x 61/a” high.
B ninateq e rule aiml 7o x 27, with escutcheon  plate and knobs. Self

powered with its own power transformer
as used in A|r King model 17K1C com
added. Note: A separate auduo amplifier is required to operate a speaker.
AIR- Ks, self- powered FM-A tuner, complete with tubes, knobs and diagram.
wt. 5. Sale price, $24 99.

-----------------------‘

~ "TELEPHONE VICTOR 5092
1903 McGEE ST., KANSAS CITY, MISSOURI

FM-AM tuner chassis No.

Ship-

v

OR FUL
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14 TUBE ESPEY HI-FI CUSTOM FM-AM CHASSIS °8422

LATEST 1956 MODEL WITH RESPONSE FROM 10 TO 22 OOO CPS

NEW MODEL HF-
FIDELITY AUDIO AMPLIFIER AND FM-AM
TUNER—ALL ON ONE CHASSIS

% PUSH-PULL 6V6 OUTPUT
% TWIN TONE CONTROLS
% INPUTS FOR CRYSTAL OR V.R. PHONO,

TAPE OR TV

ESPEY MODEL HF-250C
With 12 Phillips Model 9760M Speaker....$ 99.95
With 12" Phillips Model 9762M Speaker.... 119.95

Buy either of these new Duotone ‘‘Norcico’ speakers with your Espey chassis. Made
by Phillips of Holland. Features Ticonal magnet, improved cone design, built-in
mechanical cross-over and copper ring fitted into air gap keeps voice coil impedance

independent of frequency.

Model 9760M, $54.95 list 12”7 Phillips speaker, response 30 to 20,000 cps, rated at
20 watts with Model HF-250C Espey chassis, both for only $99.9

Model 9762V, $99.95 list 127 Phillips speaker, response 22 to 20 000 cps, rated at
20 watts with Model HF-250C Espey chassis, both for only $119.9

With 15~ Ufclh Coaxial PM Speaker........$99.95

% WILLIAMSON TYPE CIRCUIT PRICE
Y ULTRA-LINEAR RESPONSE
WITH MONARCH UA6U CHANGER $112.95

2506. A FULL HIGH

58495 ¥
LESS SPEAKER

New 1956 model, 14 tube FM-AM chassis. A true Hi-Fidelity receiver built by a na-
tionatly famous maker of fine custom chassis. Espey Model HF-250C, 14 tube FM-AM.
chassis with push-pull 6V6, 10 watt radio, You could spend $200 to $250 for a separate
tuner and amplifier and not have the quality of this receiver. Ultra-Linear output used
in Williamson type circuit gives frequency response of to 22,000 cps. Output taps
of 4, 8 and 16 ohms. Separate RF stages for FM and AM assure high sensitivity.
Temperature compensated FNM front end for minimum drift. Separate bass and treble
tone controls. Pre-amp for all types of magnetic cartridges. 2nd input for crystal phono,
tape recorder or TV, 3 position equalizer for accurate reproduction of all records.

Built-in antennas for both FM and AM. Response plus or minus 1 db from 10 to
22,000 cps. Harmonic distortion less than itivity: M, mv for 30 db
0Off-on-volume and equalizer are

uletlng, AM, 75 mv for 6 db signal to noise ratio.
comblned on a concentric control. Has AC_ outlets on_ rear of chassis. Beauhiul
inertia slide rule dial. Size; 73/4”x131/>2”x10" deep, Ship.

edge lighted flywheel
24 Ibs. (not mailable) Model HF-250C, Sale price, $84.95.

wt
With heavy duty Utah' 157
coaxial PM speaker, both for only $99.95.

NEW IMPORTED MONARCH
HIGH FIDELITY AUTOMATIC CHANGER
WITH GOLDRING

500 VAR. REL. S $2995
CARTRIDGE PRICE
Monarch Model UASU—new, imported hngh hdcllty 3

speed autom. cord changer. Plays 10”7

records automatncally Intermixes records of the same
Features a 4 pole hlgh fidclity motor eliminating rumble and wow,
otor turns off after last record has played.
ze pallet for better record cushioning. Base
10757 x123/4”. Tone arm is counter balanced to assure minimum record wear. The
changer features, at no added cost the regular $9. 90 net value Goldring =500 variable
reluctance cartr:dge for the finest high fidelity record reproduction. Output 10 millivolts.
Response, 20 16,500 cps. It requires the same input gain as popular American made
variabple reluctance cartr:dges Mode!l UAG6U, Wonarch automatic changer with Goldring
t. 15

e
speed in any order.
Plckup automntnca”y returns to rest and
turntable has molded rubber

10"

cartridge, ship. wt. bs. Sale price, 529 95: Large spindle for 45 RPM records,
$1.88 extra.
HI-FI FM-AM TUNER
AND 10 WATT BOTH FOR

P.P. 6V6 AMPLIFIER

aq*

9 TUBES-PLUS
2 RECTIFIERS
PHONO INPUT

6V6's) on

10 W. AMP.

self- pow;zred FM-AM tuner with 10 watt amr>|l1‘lekr {push-pull
A

New Hi-Fi
separate chassis. ou need is a record changer and speaker to have a complete
me music system. 3 ft. cable connccts tuner to amp. Tuner has input for crystal
phono (If changer with v.r. cartridge is purchased we will
pre-amp, no charge.) Tuner has 6 tubes 2/77, GBEG 2—6BA6, 6AT6, B6ALS and
6Xa4 rectifier. Amp has 2—6V6’s, 6SN7 and rectifier. Full superhet circuit with AVC,
3 position tone control, 97 ||Ium|nafed slide rule dial, escutcheon and knobs. Stick
loop antenna for AM. Radio-FM-AM, phono selector switch, tone cantrol, volume con-
trol on tuner. Response 50 to 17,500 cps. Receives broadcast 540 to 1600 kc and
FM 88 to 108 mc. Output matches any of the speakers shown above. No FAS-2CR
tuner and amplifier complete Ship. wt. 22 Ibs, Sale price, $44.95. CU-14Y 127
coax speaker, $10.00 extra; 15" coax speaker, $20.00 extra.

9-TUBE HI-FIDELITY

12 Watts Audio $39

Dual Tone Controls
RECEIVES BROADCAST 550 TO 1650 K.C.

Jackson AMSA, 12 watt hi-fi audio amplifier and
broadcast tuner combin d. n you would pay
for the a Response 31
to 15,000 cps.
crystal or dynamic mike,
treble tone controls,

output matches 3.2 or

JAC KSON AMIA

mil power trans, 91/2" 4
dial. 3 gang condenser with tuned R.F. and loop ant. Receives 550 to 1650 kc. Size,
13”7 x 914 x 6” high. With tubes: 2—68A6, 6AU6, 6BE6, 6SN7, 6ATS, 2—6V6 and

hm speaker,
illuminated slide

5Y3, Knobs, escutcheon,
19 tbs. sa!e prlce, $39.9
$20.00 ext

NEW—SMALL
VOLT-OHM METER

SALE PRICE
2000 OHMS PER VOLT
C.DC

WITH TEST LEADS $995

2 FOR $19.50—4 FOR $37.00

New, small Volt-Ohm meter 5347 tall,
tivity 2000 ohms per volt,

dnag ram and instructions included.
5. CU-14Y 127 coax speaker, $10.00 extra;

McGEE
SCooP

35/” wide and 132" thick. 314" meter,
DC volts, o fo'1000 in s ranges; Ac voits 0 to 1000 in 5

Sensi-

ranges; DC curent 0 to 500 ranges; Resistance 0 to 1.5 megohms in 2
ranges; Decibels minus 20 to plus 16 (Odb .774 volts). A thin, compact instrument
small enough to fit in your service kit fine imported meter

specially priced a:l

$9.95 for this Radio & TV News ad. Never before have we offered an instrumen

value like this. Model TP-5, complete with test leads Sale price, only $9.95. Ship.

wt. 2 Ibs. Special guantity price, 2 for $19.50, or for only 00

Rew” larger size Voltonm mater’ Model MTiA 6145 tall 414" wide and 254" thick.
2006 ohms per volt. Similar in appearance to Model TP-5, except that it is larger, |
has 31/2” meter and 4 resistance rangcs instead of 2. Model MT-1A. Ship. wt. ?bs.

Sale price, $12.95 each, 2 for $25.0.

McGee’s Famous
12 AND 15 INCH COAXIAL P.M.
HIGH FIDELITY SPEAKERS

12° 23

12-Inch 15-Inch
Model CU-14Y Model P15-CR

Response from 30 to 17,500

Special coaxially susDended
Only two wires to connect to
Don't confuse this speaker
Stock

Model CU-14Y, 127 high fidelity coaxial PM_speaker.
cps. Full 6.8 oz. Alnico V magnet in the 127 woofer.
high frequency tweeter. Built-in crossover network.
your radio or amplifier., Matches 3.2 to 8 ohm output.
with many cheap speakers that are offered. This |s a fine quality speaker.
No. CU-14Y. Sale price $12.95 each, two for $25.0
Model P15-CR, 15” high_fidelity coaxial PM speaker
and up to 17, 500 cps. Full 2114 oz. Alnico V magnet in the
cially made, coaxually suspended 5” high fr . uilt-i cr
network. Only twe wires to connect. Matches 3 2 to 8 ohm output transiormer A
regular $62.50 list speaker. Model P1S-CR, McGee's Sale Price, $23.95

WEBCOR 3 SPEED CHANGER -

MODEL 140-16 WITH $2495

2 NEEDLE FLIPOVER
CARTRIDGE
Webster-chncago 3 spe;dr‘g:;?;

New Model 140-16,
matic record changer with Astatic §6-TMY,
Plays a!l 3 speeds and all
off automatically after last

Response down to 20 cps.
157 woofer. Spe-

i

flipover crystal cartridge.
3 size records. Shuts
record. Has neutral
drive wheels when changer is not_in

127 wide. 71/2” high overall, 21/2” below motor
board and 41/” above. Model 140-16. Ship. wt. 12 Ibs. Sales price, $24.95.

MINIATURE BROADCASTING STATION

FOR MICROPHONE AND PHONO
WITH CRYSTAL MICROPHONE

SALE PRICE $9.95

Sensational new model MCL-E3 miniature broadcastlng station for mlcrophone and phono-~

graph. Can be received on any broadcast radio in the home. No wires to connect, tunes
in just like a radio station. Has input jacks for crystal mike or record player. Com-~
plete with 12K8 and 70L7 tubes and instructions. Operates on 110 volts AC. Simple

to operate; one control fades from microphone to record. Frequency can be adjusted so
as_not to interfere with local radio stations. Miniature broadcasting statnon, complete
with crystal hand mike and instructions. Ship. wt. 4 Ibs. Net price $9.9

NEW 6-TUBE, 'IZ VOLT UNIVERSAL MOUNTING

AUTO RADIO
WITH 5” x 7” OR

6” x 9” SPEAKER
SALE 99
PRICE $29
6-TUBE, 6-VOLT
WITH

SPEAKER

McGee makes another tremendous purchase and passes the saving on to you. This uni=
versal mounting, 6 tube, 6 voit auto radio is a full superhet with fully tuned R.F. stage.
Made to sell at a much higher price, by one of America’s best known manufacturers.
Its very thin and compact construction lends it to a neat underdash installation in most
any car or truck. Or, you can arrange a place in the dash for custom installation. (Dial
requires a cut-out 515" Iong X 21/2"” high; two control holes on 7” centers. A minimum
of 634" depth behind dash.,) When mounted underdash it extends only 23i4” below.
Overall size; 9”7 wide, 414" high and 71/4” deep. Requires no more room under your
dash than an ordinary auto radio remote control head. Not intended for an exact custom
panel fit, but it lends itself very well for your custom installation ideas.
fit in most late model cars and trucks, Has no built-in speaker,
heavy duty 6x9” speaker. This is the most popular size auto radio speaker. Tubes:
2—6BD6, 6AV6, 6AQ5 and 6X4. Ship. wt. 12 lbs. Stock No. AH- 759.
price, 519.99 for the radio complete with 6x9” speaker,
$2,29 extra.

NEW 12-VOLT MODEL WITH SPEAKER $29.99
Model AH-1259, 12 volt universal mounting auto radio. This is _the same set as pic-
tured above (AH-759), except made for 12 volt model 1955 and 1956 cars. Stock No.
AH-1259 with 6x9” or 5x7” speaker, $29.99, Stock No. RP-232X, 6x9” rear seat
speaker kit for 12 volt cars, $4.99 extra.

Can be custom
but is furnished with a
GBE6,
McGee’s sale
3 section top cowl antenna,

I
|
|
i
l
|
|
I
19
|
|
|
|
|
|
|
|
|

McGEE RADIO COMPANY

PRICES F.0.B. KANSAS CITY
SEND 259% OR FULL
REMITTANCE WITH ORDER.
BAL. SENT C.0.D,

TELEPHONE VICTOR 5092
1903 McGEE ST., KANSAS CITY, MISSOURI

February, 1956
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PICKING PICTURES

Out 4 Thin i

TUNG-SOL

: M&gic Mirror Aluminized -

PICTURE TUBE

That electronic miracle, your TV

© sel, picks a world of entertain-

ment owt of the air at the fantastic
speed of 120 pictures a second!

Leading TV set manufacturers de-
pend upon Tung-Sol Mogic Mirrar

- Aluminized Picture Tubes and Re-

ceiving Tubes to deliver the ex-
acting performance their engi-
neering standards demand.

This use Is indicative of the quality
and. depdndability of Tung-5ol
Tubes . . . products of America's
largest independent eleciren tube
manufacthurer,

TUNG-50L ELECTRIC IMC.

icaga, Cobw
, Datrait, M

"ELECTRONIC CIRCUITS" by Thomas
L. Martin, Jr. Published by Prentice-
Hall, Inc., Englewood Cliffs, N. J. 707
pages. Price $12.35.

The author has summarized this |
book as follows: “Electronic compo-
nents can be represented by simple

equivalent circuits. Electronic circuit
design is thereby reduced to ordinary
circuit design and is no longer a prob-
lem in electronics.”

There are three main parts to the
book. The Introduction serves to in-
troduce the principles of equivalent cir-
cuits and the elements of electric
circuit theory based on the complex
frequency and Laplace transform ap-
proach. Part 2, titled “Class A Cir-
cuits,” covers circuits requiring con-
tinuous operation of the electronic
component.- The circuits of Part 3,
“Operation in the Switching Mode”,
nearly all require discontinuous opera-
tion of the electronic component.

The book is designed to appeal to
practicing engineers and physicists,
and may be used as a text at the grad-
uate or undergraduate level. Neces-
sary background includes elementary
calculus and an introductory course in
electronics, while a course in a.c. cir-
cuit theory will be very helpful.

= :

"RADIO PROJECTS" by Abraham
Marcus. Published by Prentice-Hall,
Inc., Englewood Cliffs, N. J. 74 pages.
Price $3.50.

This is an ideal ‘“project” book for
the Scout leader, the boys’ club coun-
sellor, the teacher of freshman physics
courses, and others concerned with im-
parting a basic knowledge of radio to
the tyro. The book covers soldering
techniques, crystal detector and diode
detector receiver construction, building
a regenerative receiver, a.c. power sup-
plies, an a.f. amplifier, a t.r.f. tuner,
an a.c.-d.c. superhet, and a code oscil-
lator. Three appendices give the color
code for mica capacitors, fixed re-
sistors, and the International Morse
Code.

Accepted radio practices are adhered

to throughout so that the student,
while completing a specific and work-
able project, learns the correct method
of assembling and wiring electronic
circuits. ’
"AUDIO AMPLIFIERS & ASSOCI-
ATED EQUIPMENT" by Sams Staff.
Published by Howard W. Sams & Co.,
Inc., Indianapolis. Price $3.95. Paper
bound. Vol. 6.

This is a special compilation of the
company’s ‘“Photofact” folders cover-
ing amplifiers, preamps, and AM-FM
tuners manufactured during the years

www americanradiohistorv com

“‘condensed”

1953 and 1954. Each unit covered is
listed by model number, manufacturer,
type, tubes, and power requirements.
The device is pictured and then the
necessary parts list, above and below
chassis views, and schematics are pre-
sented on each unit. A cumulative in-
dex covering this and the previous
volumes makes it easy to locate in-
formation on any of the well-known
units in the hands of the public today.
* £ *
"CITIZENS RADIO BAND COMMU-
NICATION FOR IDAHO'" by Lloyd
B. Craine. Published by University of
Idaho, Moscow, Idaho. 35 pages. Paper
bound. Single copies free of charge.
This bulletin, published by the Engi-
neering Experiment Station at the
University of Idaho, summarizes a
series of experiments that were con-
ducted on Citizens Band equipment. It
covers frequencies, classes of equip-
ment, licensing requirements, simplex
and duplex operation, selective call-
ing, various -systems, commercially-
available equipment for this service,
and other pertinent data including
performance characteristics under
various conditions in the field. The
selection of a system to fit a known
communication need is also outlined.

# Ed &

"SPECIALIZED HI-FI AM-FM TUNER
MANUAL" by the Rider Staff. Pub-
lished by John F. Rider Publisher,
Inc., New York. 208 pages. Price $3.50.
Vol.' 1.

"The current enthusiasm for all
things ‘“‘audio” has generated a new
market for the services of radio and
television technicians. In order to suc-
cessfully handle this type of repair
business the technician should have
access to authoritative service data.
This volume covers the AM-FM tuners
produced during the years 1950
through 1955 by such firms as Altec-
Lansing, Bell, Bogen, Browning, Cape-
hart, Espey, Fisher, Freed-Eismann,
Gotham, Granco, Hallicrafters, Har-
man-Kardon, Heath, Magnavox, Na-
tional, Pilot, RCA, Radio Craftsmen,
Regency, Sargent-Rayment, and
Stromberg-Carlson.

Specifications, tube location guides,
schematics, and other needed infor-
mation is provided on each of the
tuners covered.

"THE LONG PLAYING RECORD
GUIDE" by Warren De Motte. Pub-
lished by Dell Books, New York. 448
pages. Price 50 cents. Paper bound.

This handy, pocket-size book is a
catalogue of more than
7000 orchestral, vocal, and chamber
music recordings. Its value lies not
only in the fact that it covers all
labels but carries a brief analysis of
the work as well. The material is ar-
ranged alphabetically by composer
with the available recordings and re-
cording artists listed by label and
catalogue number.
"FUNDAMENTALS OF TELEVISION

ENGINEERING'" by Glenn M. Glas-
ford. Published by McGraw-Hill Book
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chos CONE
TELEVISION

RADIO-ELECTRONICS
home training hecause
they have been preparing
men quickly for good jobs
for over 26 years

Giant opportunity field! Join the thou-
sands Coyne Home Training is preparing
for success in TV —open the door to big-
pay jobs, or your own business! Coyne is
the oldest, largest, best-known school of
its kind —established 1899.

ever developed—to standards that have
made Coyne famous. As result of Coyne’s
greater background, you learn TV serv-
icing faster, easier, learn it right! No pre-
vious experience or advanced education
necessary. Coyne training includes UHF and

COLOR TV.

Experts call this the finest home training

I chose COYNE hecause

their new method costs Jess
than half what most others do!

SEND COUPON FOR FREE BOOK
Send coupon below for all-new fully-illustrated
book and full details including EASY PAYMENT
PLAN, NO COST OR OBLIGATION—NO SALESMAN

WILL CALL
Modern, up-to-the-minute. Easy to follow, step-
by-step instructions—fully illustrated with 2150 Sy e o S— S — e

photos and diagrams, So practical you can quickly | B.W.COOKE, President

earn extra money in TV-Radio Sales and Service. ] COYNE ELECTRICAL SCHOOL

Not only the finest training, but costs half what | 500 S. Paulina St., Chicago 12, l.

you’d expect to pay because you pay only for | Dept. 26-HT3

training—no costly extras. Iree life-time employ- I‘ Send FREE Book and details of
I

ment service. . your Television-Radio-Electronics

. | Home Training offer.
ELECTRICAL SCHOOL I
A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT ll Address -
500 S. Paulina Dept. 26-HT5 Chicago 12, lllinois . City, __State 1
February, 1956 129
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KESTER

KESTER SOLDER COMPANY’
4235 Wrightwood Avenue ¢ Chicago 39, lllinois
Newark 5, New Jersey ¢ Brantford, Canada

Absolutely non-corrosive and
i non-conductive, KESTER
..... 4 “RESIN-FIVE" CORE SOLDER
contains an activated type of
resin that gives you that fast,
positive action on all your
jobs . . . including the most
difficult.

. > KIT *a9es

Factory Wired $79.95

NEW! ! 20warr
HIGH FIDELITY AMPLIFIER #HF20

Due to its Ultra-Linear output stage with
its conservatively-rated Ultra-Linear output
transformer, the #20 features negligible
distortion & increased power-handling
capacity at both extremes of the audio spec-
trum. Costliest, complete equalization facil-
ities—plus low-distortion, wide-range tone
controls & Centralab Compentrol loudness
control—create a preamplifier and contrel
section unsurpassed even in units ticketed
at much higher prices.

¢ Power Response (20W): =%=0.5 db 20-
20,000 cps: 1.5 db 10-40.000 cps.
Frequency Response (14, W): +0.5 db 13-
35,000 cps: * 1.5 db 7-50,000 cps.

Rated Power Output: 20 w (34 w peak).
IM Distortion: (60 cps: 6 ke/4:1) at rat-
ed power: 1.39.

Mid-Band Harmonic Distortion at rated
power: 0.3%.

Maximum Harmonic Distortion (between
20 & 20,000 cps at 1 db under rated pow-
er): approx 19%.

Speaker Connection Taps: 4, 8 & 16 ohms.
High quality preamp-equalizer & contrel
section plus complete 20-watt Ultra-Lin-
ear Williamson-type power amplifier.
Output transformer in compound-filled
seamless steel case.

See and HEAR it at your neighborhood dis-
tributor. Write for FREE Catalog RA-2

m&i Withers St., Brookiyn 11, N. Y.
Prices 59 higher on West coast
© 56
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IMPORTANT NEW CONCEPT
IN EXTENDED RANGE TAPE
EQUIPMENT FOR THE HOME

PAY-AS-YOU-GROW in this fascinating
new magic of recorded tape. With
VIKING, you can add one unit at a time
until you have complete professional
quality, full-fidelity playback and re-
cording equipment . . . a high fidelity
complement to your home music system.
Unbelievably economical, too, for com-
ponents of this quality!

FULL FIDELITY
PERFORMANCE
40-14,000 CPS
at 7.5 IPS
(£3db)

with ‘‘gentle”
fast forward
that protects
your tape

VIKING /f 75 monauraL

PLAYBACK DECK...$59.95 ¥

® Add “‘stacked” or ‘“‘staggered” head
assemblies for stereophonic playback

® Add an erase head for recording and
playback

® OR BUY IT AS A PRE-ASSEMBLED,

PRE-TESTED UNIT WITH THE HEAD

CONFIGURATION OF YOUR CHOICE.
ORDER BY MODEL NUMBER.

1 At your Dealers, Write far information:

'J_IHIHE OF MINNEAPOLIS

B Dept.RT-2

S20E. 43rd 51, Minneapalis, Minn.

Distributed in Canada by Musimart of Canada, 901 Bleury St., Montreak

wwWw americanradiohistorv com

Company, Inc., New York. 642 pages.
Price $12.75.

An up-to-date text and reference
book that gives a thorough theoretical
coverage of the entire field of tele-
vision. Monochrome and color systems
are treated concurrently. Wherever
necessary, mathematical analysis of
sufficient rigor is employed to explain
the particular aspect of the problem
under consideration. A set of prob-
lems is included at the end of each
chapter.

& & %

"FREQUENCY MODULATION" edited
by Alexander Schure. Published by
John F. Rider Publisher, Inc., New
York. 45 pages. Price $.90. Paper
bound.

This little treatise on frequency
modulation is based on a course given
at New York Technical Institute to
its trainees. It is designed to provide
a comprehensive review of the more
important principles of FM. The con-
cepts, designs, and theory differences
between FM and AM are pointed out
to permit a logical extension of fa-
miliar AM developments in the study
of M. The presentation is clear, con-
cise, and on the whole, non-mathe-
matical. Test questions are included
at the end of each chapter for self-
checking.

Ed Ed Ed

"RADIO AMATEUR QUESTION AND
ANSWER LICENSE GUIDE" by Martin
Schwartz. Published by American
Electronics Company, 1203 Bryant
Ave., New York 59. 32 pages. Price 50
cents. Paper bound.

This is a new edition of the handy

“Ameco” guide of previous years. It
includes material on the FCC-type
multiple choice questions, typical FCC-
type practice exams, questions
grouped by subjects, and details on
license requirements for the Novice,
technician, and general classes. The
material has been brought up-to-date
to conform to current licensing re-
quirements.
"ELECTRONIC TRANSFORMERS
AND CIRCUITS" by Reuben Lee. Pub-
lished by John Wiley & Somns, Inc.,
New York. 360 pages. Price $7.50.
Second edition.

A collection of the most useful data_
on the design of transformers for elec-
tronic apparatus and on the effects of
transformer characteristics on elec-
tronic circuits. The second edition has
been expanded to cover new develop-
ments in magnetic amplifiers, pulse
circuits, reactor surges, toroid cores,
r.f. power supplies, wide-band trans-
formers, and charging chokes.

"TRANSISTORS AND OTHER CRYS-
TAL VALVES" by T. R. Scott. Pub-
lished by Macdonald & Evans Ltd.,
England. Available in the U. S. from
Hssential Books, Inc., 16-00 Pollitt
Drive, Fair Lawn, N. J. 258 pages.
Price $7.20.

The object of this book is to give
engineers a clear picture of the gen-
eral stage of transistor development

RADIO & TELEVISION NEWS
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132 PAGE ELECTRONIC
CATALOG

Packed with the lorgest selection of Electronic, Radio and
T.V. Parts, ond equipment, PA, Hi-Fi systems, tubes, an-
tennas, Transistor Kits, parts and components, Test Equip-
ment, new build your own kits, tools, books, Microscope,
drafting equipment, Binoculars, Telescopes, All Radio, TV
and Ham supplies — ALL AT GREAT SAVINGS — For the
economy minded servicemen, dealer, engineer and tech-
nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE
COPY TO-DAY. i .

HIGH SENSITIVITY 20,000 OHM PER VOLT DC
Packed Into a 212”x38)2”x114" plastic case. z A 10,000 OHM PER VOI.TvAC MULT'TESTER

This Two Transistor plus crystal diode radio|
kit offers many surprises, utilizing a regener-
atlve detector clrcuxl wlth transformer coupled
audio stage, gives high gain and excel.
lent selectivity. Pulls ln dlslam stations with
ease with more than ample earphone volume.

) Kit comes complete with two translstors,
§ crvstal diode. loopstick., Argonne translstor
audio transformer, resistors, condensers. plas.

'elc. Including schematic and in. 3 0. 774V)—CAPACITY. 0001 -~ .01; .
2000 millihenry—=0QUTPUT RANGES. 0-6; 0-30; 0.120; 0-600;
. 0-1200 Volts
Enrphone. ldeal for Tranalsmr The new Lafayette hlrzh sensltlﬁv}tty Mullltester !s ekglomplete lnstruﬁlsent {not a kit) !anddltlon to its unusual

Circult imp. 8000 ohm, D. C sensitivity of 20,0 MS D 10,000 O. R VOLT C., and the extraord!-
000 ohm o . nary number and scope of its ranges, n ls packed with features that would make it cost ﬂt le%t twice as

much 1f made in thls country Uses 19 preciston resistors, silver contacts on selector swli h. 35 ua 3"
meter. slze. 613" x 434” x 2V42”, Complete with batteries and leads. Smpplng welght 414 1bs,

RW=30A - bmaciumssvunsonsblin MBSk coeesraetibi i mins v vos denadinosiose fonsias e s d MW7 s ...Singly, Each 19.95
In lots of 3. each 19.25

Tl i-FiPhowo Systn Buy T Vou

® 40-14000 CYCLE
® NEVER BEFORE AT SUCH A PRICE!

Lafayette brings you one of the fin-
est high-fidelity turnover cartridges,
AT AN UNBELIEVABLE PRICE!
Frequency response from 40-14000"
cycles + 2 db. Has 2 sapphire styli
to play all speeds. Needle pressure

only 5 grams on LP cond 12-15 L This High- Fldelity 8 watt amplifier offers supert reproduthon at a lower
;zramsl on 78. Output is .5hvolts. :)har;] ever prscct frequePc rebp% Sf - iltdb ?1 x uo eycle:
i i ush-pull output for minimum’ distortlon at normat level — on
S:g‘ :t;'g \gééhwt:';'g&‘;erc:;?gdan‘}ﬁl full '8 watts output, Noise level 50 db below rated output. Som\rate ba 5
4 ¢ Nemding and treble controls — 15 db bass boost and treble attenuatlon. Self c
R Collaro and tone arms of leading ~. talned pre-amplifier designed for use with variable reluctance and m1;z-
eg. Price manufacturers of record changers netlc ty e caxtlld;zth (crgstal cartridges cannot be used). Tubes:
and players. " (!) 51/8 F s 125.\[0;:;[)&; im;;cdgr(\}ce 4- suand 16 hm Slzu
PK-79 .o.oieeeieiinn Singly, Each 2.75 S = 9 x 2”. For o cycle operation
}5( infots of 3 Each 2.50 1 ’ LA-21 Shpe w10 Tos. . NET 22.50
=y i

SLIM HIGH OUTPUT S , AUTOMATIC HI-FI COMBINATION SYSTEM
DYNAMIC MICROPHONE \V/ R s WITH G.E. 12”7 25 WATT SPEAKER

. 9 95 The complete HI-FI Phono system including the Lafayen.e LA-21 HIL.Fl
Reg. Price P50 Net . R-

18 watt push-pull ampllﬁer The latest model Colta C-54 tntermix 3
speed changer, with the G.E. RPX-050A Turnover cartrldge and G.E, 127

A pencil-slim design, high output PA Dynamic 2 =

Microphone of exceptional quality, at a price that seead NOSY  SY 20 ...

HI.FI 25 watt PM speaker complete system.,
SY 20 ...NET69.50
is Y43 of the price of any comparable microphone

on 'the market today. Very smooth response, AN ENTIRE SYMPHONY ON ONE REEL OF TAPE!
GSO 10,000 cycles, Omnidirectional, ultalglehhead. g g LAFAYETTE NO MORE ANNOYING INTERRUPTIONS!
p;vékikéeon(?geo ﬂ(:)veg fﬁsceog! le';& el;m;;gda::::]; Ak TIME + 1/2 TAPE Lafayette did it again! New plastic base. TIME + Y2

High Fldentiy Recording Tnpe at an amazingly low
price! 9ver 1% hrs. ordp aylng time on a slny'le reel
at 712" per second on dual track recordlmz At 3347
per second you get 3 hours and 12 minutes. The same
i it Bachis pose Be Lt Rhdite e s
" ad, 'S alu cycle response
glit:}‘lgrtgeastﬁld grille hea;:lt g lll)ung, 134" barrel 1 /11 »Roel $2 5 Each, at 71»” per second assures you of the finest profession-
. pping weigh S. 9. 25 P ) _w Slng‘]y al quality high fidelity recordings. A true Lafayette
PA29..... in lo'.ss ofla %acg 93 2 alue backed up wlvth our Money Back Guarantee.” You
ingly, Eac A/

be the judge—iry
TRANSISTOR CHECKER KIT

Lots of 10.
LAFAYETTE TIME 4 V/, TAPE ots of Faen $2.45
1800 FT. - 7 INCH REEL g
® Checks Shorts, Leakage, and Gain
A "must’ for servicemen, experimenters and

Singly. Each $2.s5¢
engineers, Tests both PNP and NPN type
transistors. Gives 2 separate checks; first
GOOD-BAD check for shorts and leakage, and
second for GAIN. Gray hammertone case 5%,”] COMPARE IT WITH ANY MIKE
wer ¢ X 37 x 2347, Kit includes case, meter, all AT 2 to 3 TIMES THE PRICE
% parts with full assembly and operating instruc-§ A quallty crystal Microphone for
tmns. Simple to build. Fast, accurate. Shpg.| PA systems, 'house recorders, etc.

(250 ohms). Instantly removable bracket per-

mits use either on stand or as hand mike. Fea- 1800 FT
tures exceptlonal mechamca] strength, Cast case
with satin chrome finish, 3/"”-27 thread, Acous-

BUILD YOUR OW
TRANSISTOR
RADIO

COMPLETE 8| PAGE

7.95 \lzée:s a?rTme ﬂgtepm Cror use with
NEW POCKET AC.DC VOM MULTITESTER X n.“% shlerded Zble‘?"‘s‘i},ﬁ;‘f e
8.

BROCHURE
2,000 ohm per Volt on AC & DC  [FEP i NNvINNNIF P ;
® Completely wired — Not a kit

singly, each ....... . ) .| 542 E. Forgham Re

Accurate VOM with a senamvny of 2000
ohms per volt on both AC and DC. Single se-
lector switch. 3”7 160 amp. meter, Scales:
DC Volts: 0-10-50-500-1000; AC Volts:
gbIOéEO-BOO-sl(%)O; Ohmjz 500-(}01(, O-DI Mbe;?;

urrent: ua an ma; Decibei:
—20 10 +32, +20 to 36; Capacity: 250 mmt | [SEI-UEIIVL 1}
to 2.’l mfdt aln% .'.005 "401/1 "rnld.alli/e?,vy 1}!%/5'.,1'0
panel, metal bottom. 4" x 2" x B
Wnth'battenes and test leads. Shpg. wt, 4 1bs. TV VIEWING

EMOTE CONTROL

M Send FREE 132-Page
Lafayeste Catalog

[}

[}

1

[}

] ® For Hard-of- Hearing ] :
TRANSISTOR Y ® For -Late Listening 1 Name - :
y i

[}

[}

1

]

). One or two people can both sec or hear ]
! 455 Kc ' F' the program with the loud speaker cut-off. 1
Speclally designed for[ Fixed inductance tapped to The hard-of-hearing can listen td radio or
transistor circuits, onlvl match 600 ohm input. Cov- TV without turning the volume so_high 1
]
]

T 1a2” square by 34" high. vi
s g2y v | o Gao-tefake wih 865 | b b el et

In lots of 10, each 79¢ | mmf variable cond. size of cable. Shpg. Wi 3 Ibs. Z Stat
Single, Each .. 89¢) /16 x4¥e”. L 1 Msizs SRS VR 2T % ....Net- §.50 ] City one ate
-------------- : . R —— |
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Industry needs Electronic Trained Men
Now! Qualify for BIG PAY JOB, 9 short
months. No other type of training can
compare with actual shop practice you get
at Healds under expert instructors.

Bachelor of Science Degree, 24 Months

7] Electronics Engineering

] Electrical Engineering

[] Television Technician (9 Months)

[J Electronics Technician (12 Months)
Heald College ranks FIRST West of the
Mississippi in "Who's Who in America"

Approved for Veferans
DAY AND EVENING CLASSES
AngDE:II;‘%S Izollv:ol;JEEARI:‘N Register Now. Write for Catalog. {No Obligation.)

ELEGTRON'GS LABORATORIES Your Name .o.uviivecereossoccsnccscccsnes

HEALD oo

ENGINEERING COLLEGE City

Van Ness at Post
San Francisco, Calif. @ ofate .......

PM SPEAKERS ....co 4

Brand New Factory Guaranteed Stock
1 oz. mag. on 3” to 6”, heavier mag. on 8” to 12"

e HIGH FIDELITY

@ From your HOME TAPE RECORDER 3 $ .98 6" . . 1.58
el 30 thru 4’ . ... 1.17 8 . ... 2 64
; ;1.5702)? ;yscl;e; 5. SEND FIO.%QFRE%ZCATA S Gl

5

CAPITAL ELECTRONICS
Y.

i Input of Home 222 FULTON ST., N. Y., N.

; Music Sysfe m

> DYNAMU
: ? CONVERSION KIT

FOR YOUR Pentron, Revere,RCA,

Wilcox Gay, Knight, etc.

: - With Battery—Net $34.95

Write: DYNAMU. Maico Blda., Minnsapalis, Minn. LYTRON DISTRIBUTING CO.

Dist. in Canada by Musimart of Canada, 1338 W. North Ave. - Baltimore 17, Md.
901 Bleury St., Montreal

AUTO RADIO PARTS
FORD-BENDIX, DELCO, COLONIAL

Pushbutton Radios For ’55-'56 Ford, Chev, Plymouth
Custom Mounting, 6 Tube, Net $15.47
Transistor Portable Radio—Comblets

opportunities

BELL TELEPHONE LABORATORIES
A career for you with one of the nation’s leaders in research
and development in communications and military electronics.

ELECTRONIC TECHNICIANS DRAFTSMEN
ELECTROMECHANICAL TECHNICIANS

Openings require previous training at high school, armed
service school, or technical institute level and in general 2 or
more years of applicable industrial or military experience.

Send your name and address for application, telephone
collece within 100 miles for information, or visit us
Monday through Friday. Evening interviews arranged.

BELL TELEPHONE LABORATORIES

WHIPPANY, N. ). (Near Morristown)
WHIPPANY 8-1000 EXTS. 2786, 300
MURRAY HILL, N. J. (Near Summit)

CRESTVIEW 3-6000 EXTS. 3078, 3204
6" 463 WEST STREET, NEW YORK CITY

CHELSEA 3-1000 EXTS. 2871, 2873 I
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at the present time. It is intended
primarily for the circuit design engi-
neer and is aimed particularly at in-
forming him of the potentialities and
limitations of transistors. An exten-
sive bibliography is included.
"COLOR TELEVISION STANDARDS"
by Donald G. Fink. Published by
McGraw-Hill Book Company, Inc.,
New York. 520 pages. Price $8.50.

An authoritative statement of under-

lying factors relating to the choice of
color television standards, and the ef-
fect of the standards on broadcasting
and receiving equipment. This mate-
rial has been compiled from the Pro-
ceedings of the second National Tele-
vision Systems Committee.
"TY REPAIR QUESTIONS AND AN-
SWERS" by Sidney Platt. Published
by John F. Rider Publisher, Inc., New
York. 120 pages. Price $2.10. Paper
bound. Vol. 3 (Sync and Sweep Cir-
cuits).

This is the third volume in the cur-

rent “Q & A’ series covering television
receiver circuitry. This handy book
covers vertical sync systems, vertical
oscillators, horizontal sync systems,
horizontal oscillators, and a.f.c. circuits.
The same technique used in the earlier
volumes is employed here with the
question, answer, and then an ampli-
fying discussion covering each point.
The text is illustrated with scope pat-
terns, partial schematics, etc.
"TV FIELD SERVICE MANUAL" edited
by Harold Alsberg. Published by John
F. Rider Publisher, Inc., New York.
137 pages. Price $2.40. Paper bound
(Vol. 5).

This newest volume in the current
series is designed for the technician
who makes home service calls and cov-
ers the receivers manufactured by Mo-
torola and Philco. For every receiver
model and chassis covered, there is an
individual listing of trouble symptoms
as well as directions for their cure.
Tube lists are included and help to
identify the function and correct type
of each tube in the receiver in ques-
tion.

Those who used the earlier volumes
will find the same convenience in this
compact, spiral bound manual.
"COLOR TELEVISION RECEIVER
PRACTICES" by Hazeltine Corp. Labo-
oratories Staff. Published by John F.
Rider Publisher, Inc., New York. 194
pages. Price $4.50 (paper) and $6. 00
(cloth).

This text has been derived from a
series of intensive lectures on color
television principles given by Hazeltine
for the benefit of visiting engineers. It
covers the fundamentals of a color TV
system, details on the standard trans-
mitted signal, and a complete discus-
sion of the various receiver circuits. A
good working knowledge of mono-
chrome receiver circuitry is prerequi-
site to an understanding of this text
which is designed for technicians and

engineers. 30—
RADIO & TELEVISION NEWS
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TS-100/AP

OSCILLOSCOPE
BRAND NEW
{worth $750)

2 43450

LOW

PRICE
Can be used with linear sweep or general purpose
test scope. Cables included, Also used with circular
sweep as precision range calibrator, PRF rate 300-
1500 per sec, Trigger input 15V @ 100V per
microsec. rise. Trurger oulput 120V (420V). an
be used to detect 'jitter’ in trigger divider circuits
and modulator trigger pulse. also determining and
mljuslmz division rate, Self-contained in metal
cnse 8% x 12%4" x 16” deep. For 110V 50 to 1200
cycles AC. Demilitarized, NEW, with all tubes in-
cluding crystals and C. R. Tube.

and measure of sensitivity of radio sets, Brand New,
Complete, packed in original carry-

ing cases. Actual value $350.

VERY SPECIAL ............... L]

TS-126/AP RANGE CALIBRATOR

complete with 10 tubes, BRAND
NEW, includes scope, test leads
demilitarieed . ... ... ... ...... .

TS-10A/APN OR TS-10B/APN RANGE CALIBRATOR.

BC-1151-.B INDICATOR complete with
all tubes, NEW, demilitarized .

complete with all tubes including scope
tube—NEW, demilitarized

" $11.95

ID-60/APA-10 SIGNAL INchATOR. for 115 V AC,

..-..--.-.$|6l95

BC-929 INDICATOR With tubes, excellent. .$14.75

BRAND NEW é- METER TRANSMITTER
50 WATTS

53.3 to 95 Mc.
OUR PRICE

12.95

A Rcal Hot Buy ior HAMS! ] R

section can be converted Oor 2, 10, 15 meter, or

used as excutor (or higher power RF Amplifier. 3 ty

81s tubes included: Xtal Osci ator and Buffer; Trlpler'

Final. Tubes alone worth more th. r low price for
ALL BRAND NEW, m e al sealed car-

Shpg. wt. 10 Ibs.

m;‘:liﬁer

entire_unit!

ton.

Ham Special! Famous BC-645
XMITTER-RECEIVER

With DIAGRAM for
Easy Conversion

to CITIZENS' BAND!
Makes wonderful mobile rig
for 420-500 Mc. Easy to
convert for phone or CW 2-
way communication. CON-
VERSION DIAGRAM IN-
CLUDED. This swell rig
originally cost over $1 OOO—yours for practically a
song! You get it all, in original factory carton,
BRAND NEW, complete with 17 tubes, less power
supply. Converslon Instructions Included, $29 5
Shpg. wt. 265 lbs. . ... .. ...........

PE-101C DYNAMOTOR for BC-645. has 12- 24V
input (easy to convert for 6V Battery $-’
operation) v eeo..0nly 1
UHF ANTENNA' ASSEMBLY. “for BC-645....%2. 45
Complete set of 10 Piugs

for BC-64S . ... .....c.0i00teennres Q
CONTROL BOX for above.......... ...92.25

SHOCK MOUNT for above............... 1,28
HEADPHONES Exceilent BRAND
Model Description Used NEW
HS-23 Iligh Impedance. ......$2.25 $4.35
HS-33 Low Impedance ...... 1.79 4.6S
HS-30 Low Imp. (featherwt.). 1.49 1.8S
H- IG/U Iligh Imp. (2 units) ... 2.7 7.95
CD-307A Cords. with PL55 plug
and JK26 Jack....... «... .88
MICRO PHONES Exceilent BRAND
Model Description Used NEW
T-17 Carbon Hand Mike. ... .$5.4S $7.9S
T-30 Carbon Throat Mike..,. .33 .69
T-4S Navy Lip Mike. .. « eeae .99
RS-38 Navy Type ...... . 2,285 4.95
T-24 Carbon Mike +.coonee oo 3.95

TG-34A CODE KEYER [

Self-contained automatic unit,
reproduces code practice sig-
nals recorded on paper tape.
By use of bullt-in speaker,
provides code-practice signals
to one or more persons at
speeds from S to 25 WPM.

BRAND NEW, In
originai carton.

REEL OF TAPE for above...........

AR o Py

AIRCGRAFT HADIO THANSMITTEH HEGEIVEH<
RADIO SET SCR-AR-283. Consists of: RE-
P CEIVER, 201 to 398 Kc and 2500 to 7850 4
P Ke. TRANSMITTER 2500 to 7700 Ke, for{
P unmodulated, tone-modulated, or voice.4
P Here's what you get, at this fantastically
Plow price: Receiver complete with 6 tubes; 9
Ptransmitter complete with 4 tubes, Dyna- 4
P motor for 24 V DC operation, 5 coil sets, 24
} control boxes, antenna switching relay, op- 9
Perating manual. ALL BRAND $|5 95
>NEW—and All Yours, for only
}lurrv—lelted Quantltv'

AP
At

AGFA ANSCO
BUBBLE SEXTANT

Made for U. S. Armed Forces
Actually worth $150 or more!
Has illuminated averaging disc
for mghttlme use. Complete
with carrying case, recording

i

BC1206-C BEACON RECEIVER

195 to 420 Kc. made by Setchel-Carlson. Works on

24-28 volts DC. 135 Ke¢ IF. Complete
with 5 tubes. Size 4" x 4" x 6", Wt. 4 $8 88
lbs. BRAND NEW. . ......c.0c000en ]
Used, with tubes. .. .. ..... ...........%95.95
BC-442 ANTENNA
RELAY UNIT

Wonderlul Value! Consists of 34 ump

mewr {(antenna current ine

dlcnwr) 0-10 ale, Transmitter-Re-

ceiver Swnchlng relay, in aluminum
case with nssoclltcd componean

BRAND NEW ........... ..$2.24

MOBILE TRANSCEIVER
DYNAMOTOR

Special Buy! Output szs volh

i

DC @ 225 Ma, In t 1215 Vv

‘@V 12;’1 Amps, D Size 8x
ax4’.

BRAND NEW . s‘o-ss

Excellent Used . ..$8.95
OTHER DYNAMOTOR VALUES: prceilent BRAND

BC-946-B
BROADCAST
RECEIVER

520 to 1500 Kc broadcast
band. 6 tubes: 3-12SK7,
128R7, 12A6, 12K8. For
dyn1motor operation. Easily
converted to 110 volt or 32
volt use. Two IF stnges,
3-gang tuning cond.

sealed carton, with all tubes

BRAND NEW $|995
SCR-274 COMMAND EQUIPMENT

ALL COMPLETE WITH TUBES Excellent

BRARD
Type Description Used Use NEW
BC-453  Receiver 190-550 Kc ...... .. $9.95 $11.95 514.95
BC-454 Receiver 3.6 Mc . a0o 8.29 11.95
BD-455 Receiver 6:9 Mc .. . 7.95 935
BC-456 Modulator. .. .. 2,75 4.24
BC-457 Transmitter 4.5.3 Mc . 11195 1295
BC-458 Transmitter 5.3.7 Mc . 7.95 8.95
BC-459 Transmitter 7.9.1 Mc . 8.95 11.95
BC-450 3-Receiver Control Box . 1.49 1.95
BC-451 Transmitter Control Box 1.25 1.49
BC-696  Transmitter 3.4 Mc . 14.78 19.50

ARC-5 MARINE RECEIVER TRANSMITTER
Navy Type Comm, Rece 1.5 to 3 Me BRAND NEW
Xavy Tope Comm. T . W& BRAND, NEW

rans or
with 4 tubes and xmlc.NDSINzrhw

LORAN APN-4

FINE QUALITY
NAVIGATIONAL
EQUIPMENT

Determine exact
geographic position

of your boat or
lane! Complete BRAND NEW installation consists
of: 1D-6B/APN-4 Indicator; R-9B/APN-4 Receiver;

PE-206 Inverter; Set of Plugs; Visor for lndlcntor
Operation manual; Brand New, Export s ' 2 50
packed. COMPLETE.............. L]

R-65/APN-9 LORAN

Receiver-Indicator
Furnishes position data at
greater distances Irom trans-
mitting stations that is pos-
sible by any other methods.
Accurate to within 1% of
distance from ground tr;ms-
mitters, Operates entirely
by radio. omplete in one case.

BRAND NEW export mnacked. ... .. .$295'00
ARC-5/R-28 RECEIVER

2 Meter superhet, 100 to 156 Mc in 4 xta] channels.
Louvred alum, cabinet 73 x 4% x 1.4”. Complete
with 10 tubes and 4 xtals.

Excel. Condee ¢ cv e vvvvieveroseonns

ARC-5/T-23 TRANSMITTER

Companion for above, incl. 2-832A, 2-1625 tubes
and 4 XxtalS,. .o eiiiiiiiie....$22.50

BC 221 FREQ. METER CASE

Aluminum_case for BC-221 or
TS-164 Freq. Meters. With
volt. reg. supply using VR105.
2 ballast tubes, relay, cable,
etc. Inside front: 934 x TV2 x
73%s”. Inside rear; 2” deep.

Shock-mounted.
Original Crystal for BC-221

BRAND NEW,
1000 Kc BRAND NEW......... ......$8'45

(Add 650c for
packing)
CARDWELL TUNING CONDENSER for BC-221 Freq.
Meter. Massive, precision construction, overall 4 x
8 x 3”. 31 plates. Worm gear drive. $4 88
BRAND NEW, snecial . 1

NAVY BM-2 TRANSCEIVER

TERRIFIC BUY for Hams, experimenters!
Comprises CKP-46ADN Radio Receiver; CKP-
50AEH Modulation Monitor; and CKP-35ABF Power
Oscillator. Has more than 40 tubes! Complete with
cnhbrnnon charts, in metnl cnbmet 30" high, 20~

wide, 20” deep. Wt. 250
tubes, all vours for onl $89 50
BENDIX DIRECTION FINDER

MN-26-C, 12-tube remote control Navlgltlon Dlrec-
tion Finder and communlcauonl receiver, 00
Ke in 3 bands. 28 V. DC input, Ideal lor commer-
cial nnvlgnuon on boats and planes. Complete installa-

BRAND NEW, export nacked. mc]udlng

tion comprises: 1 6 50
MN-26-C Receiver complete with 12 tubes...
MN-20-E Rotatable Loo] seesvessee .es0.94.25

MN-59 Astmuth Conteal Box.looiiliiiiiiiiii®eies

MN28Y DIRECTION FINDER

150 to 7 Mc. Complete with tubes, mo- $2 ' 95
tor; original manuals. BRAND NEW. ... .

dises, flashligh Type Input Output Used NEW
for us.n;sse;%a},t‘;‘:‘;,,;‘;;i°sg§ DM-64A....12V5.1A.... . 215V .150A.......  $71.95
Xelllescope fo}:‘ f(ajmlt stars, and 9 95 DM—‘O. 0oo .HV 3.4A... .. 172V .138A... 1.95 3.95
en wrenc nly, DM - 12.95
Complete » DM-42A....14V 46A. ... ﬂ:; ;320/2/& 8.95 12.95
| FAMOUS B 29 DM-32A. .,.2!V11A.A...250V.05A.A..295 595
- DM-34D....12V 2.8A. . ...220V .080A... 425 5.5q
DM- 87.4,,, 25.5V92A ...625V 225A... 6.95  9.95
BOMB SIGHT ......224V GZA... 195 435
i A.....220V .080A... 2.95 585
..575V .
ASSEMBLED BY SPERRY 540V 1222. ... 1.95 3.95
GYROSCOPE CO. - _.s00V.e0A
o 12V“..,..4. 500V .160A...19.50 34.50
: ::“I":":""" PE-86......28V 1.25A....250V .060A... 2.95 5.24
ysicists

o Schools 2-VOLT "PACKAGE"

® Research Men 173V: 3050nR Synchronos Frumia Vibrator

® Mechanics 1—Quart Bottle Electrolyte (for 2 cells),....
® Opticians ALL BRAND NEW! Combination Price. .. .$3 99
® Laboratories Willard 6-Volt Midget Sforage Batter ry
® Tech Institutes 3 Amp. Hour. BRAND NEW. 35" x1-13/16"x 23",
® Engineers Uses Standard Electrolyte. ., ., ,,,..,0nly $1.85

® Repairmen WRITE FOR FREE CATALOG!

L ers Please include 25=L Deposit with order—Ealan .,
® Electriclans MINIMUM oRDER $3.00. All Shipments F. o.l. Our

Comes in three units—the main body and two at-
tachuble periscopes, 22 and 68 inches high, alter-
nate parts of an intricate opucnl system made by
Eastman-Kodak Co. Main body is 35x25x14 inches.
Contmns at least 8 27 VDC motors, electric heater
temp, control, precision sextant, dozens of
nwnches and controls, hundreds of fine gears and
driving rods all types. Shipping wt. 250 lbs.

Cost to U, S. Govt. $21,000.

515950

Your Cost BRAND NEW. ...
------------------------------------------------

February, 1956

Warehouse N.v.C.

G & G Radio Supply Co.

51 Vesey St., New York 7, N. Y., CO 7-4605
Bronch: 544 So. Broadway 5t., Dayton, Ohio

www americanradiohistorv com

SCR-522
FINEST 2-METER RIG!

Terrific buyl
mitter-Receiver,
with all components. 100-
156 Mc. 4 channels. Xtal-
controlled, Amplitude modu-
lated voice, They're golng
fast! Exceilent condition.
SCR-522 Transmitter-Recelver, com-

plete with all 18 tubes.
COMBINATION. ...........Special

YHF Trans-
compiete

$39 90

(=]
-----------------------------------

Receiver Only, with all tubes...........$21.2§
Transmitter Only, with all tubes. . 5o .524 S0 I
[N
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Superior's New

Model TC-55
The Experimenter or Part-time Serviceman, who has delayed purchasing a higher priced Tube T
The Professional Serviceman, who needs an extra Tube Tester for outside cglls. P Tube Tester.

FOR The busy TV Service Organization, which needs extra Tube Testers for its field mien.

Speedy, yet efficient operation is accomplished by:

1. Simplification of all 2. Elimination of old style sockets used for testing obsolete tubes (26, 27,

switching and controls. 57, 59, etc.) and providing sockets and circuits for efficiently testing
the new Noval and Sub-Minar types.

pecially in the case of an element terminating at more than

one pin. In such cases the element or internal connection

often completes a circuit.

Elemental switches are numbered in strict accordance with
R.M.A. specification.

You can't insert a tube in wrong socket

It is impossible to insert the tube in the wrong socket when
using the new Model TC-55. Separate sockets are used,
one for each type of tube base. If the tube fits in the
socket it can be tested.

‘‘Free-point’’ element switching system

The Model TC-55 incorporates a newly designed element
selector switch system which reduces the possibility of
obsolescence to an absolute minimum. Any pin may be used
as a filament pin and the voltage applied between that pin

% Uses the new self-cleaning Lever Action Switches for
individual element testing. Because all elements are
numbered according to pin-number in the RMA base
numbering system, the user can instantly identify which
element is under test. Tubes having tapped filaments
and tubes with filaments terminating in more than one
pin are truly tested with the Model TV-11.as any of the
pins may be placed in the neutral positien when
necessary.

EXTRA SERVICE —The Model TV-11 may be used as an extremely
sensitive Condenser Leakage Checker. A relaxation type oscillator
incorporated in this model will detect leakages even when the
frequency is one per minute.

The model TV-It onerates on 105-130
Volt 60 Cycles A.C. Comes housed in a
beautiful hand-rubbed oak cabinet com-
nlete with portable cover,

numbering system. Thus, if the element terminating in pin
checking for shorts and leakages up to 5 Megohms between Tying case. included at no extra oharge,
nut, Bantam, Hearing Aid, Thyratron Miniatures, Sub- sockets. Instead individual sockets are used for each
iation of any Line Voltage between 105 Volts and 130-
@ NS TUU DD QIR Gmm TIS DN WSS sum SND NS WD GED DN mm AW EIN SR GIN I S GIN G WD SN SN MmN GHD SIn UEN S M WS S SIN En G SN GIN G GER G G G S S Em S oy

One of the most important improvements, we believe, is
the fact that the 4 position fast-action snap switches are
] No.7 of a tube is under test, button No.7 is used for that test.
and any other pin, or even the “‘top-cap” e Ty ST completo with op
Checks for shorts and leakages between all elements er’;’i;,.f;,?stm}im.i";ﬂ,".f cﬁar’%s_ Housed in
rugged steel cabinet. Use it on the bench s 95
any and all of the terminals. Continuity between various s
sections is individually indicated. This is important, es-  apcommeodates the fester and book of in NET
iR Gvw o GEn MEw S guw D UEN UET AN DRS GEN N DA DU Gon NS0 GEN GEN EN NS SN VAN WEN BED GEN SN SEN UEN GEE boer SR SEN GEN DED gmn DND ANS GEn EEy Gmn M GEN (U omm GEm Gmm mmm 00
Superior’s new
Model TV-11
miniatures, Novals, Sub-minars, Proximity fuse types, etc 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.
Voits.

v NOISE TEST: Phono-jack on front panel for plugging in
either phones or external amplifier will detect micro-
phonic tubes or noise due to faulty elements and loose

wosrvi2 TRANS=CONDUCTANCE
New Model TV-12 L
' TESTING TUBES % NEWLY DESIGNED FIVE POSITION LEVER SWITCH

all numbered in exact accordance with the standard R.M.A.
The Model TC-55 provides a super sensitive method of
—use it for field calls. A streamlined car-
% Tests all tubes including 4, 5, 6, 7, Octal, Lock-in, Pea- % The Model TV-11 does not use any combination type
% Newly designed Line Voltage Control compensates for var-
internal connections. s 50
47 NET
% Employs improved TRANS-CONDUCTANGE circuit, An ASSEMBLY. Permits application of separate volt-

ALSO TESTS TRANSISTORS!

in-phase signal is impressed on the input section
of a tube .and the resultant plate current change
is measured. This provides the most suitable
method of simulating the manner in which tubes
actually operate in Radio & TV receivers, ampli-
fiers and other circuits. Amplification factor, plate
resistance and cathode emission are all correlated
in one meter reading.

“ NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped

transformer makes it possible to compensate for
line voltage variations to a tolerance of better than
2%.

Y SAFETY BUTTON—protects both the tube under test

and the instrument meter against damage due to
overload or other form of improper switching.

ages as required for both plate and grid of tube
under test, resulting in improved Trans-Conduct-
ance circuit.

TESTING TRANSISTORS

A transistor can be safely and adequately tested only
under dynamic conditions. The Model TV-12 will test
all transistors in that approved manner, and quality
is read directly on a special *'transistor only"” meter
scale.

The Model TV-12 will accommodate

all transistors including NPN’s,

PNP’s, Phote and Tetrodes, whether 50
made of Germanium _or Silicon,

either point contact or junction con-

tact types. . NET
Model TV-12 housed in handsome

rugged portable cabinet sells for only

ABOUT TESTING PICTURE-TUBES...

Of course you can buy an '‘adapter” which theoretically will that Television is here to stay, then you must agree that the
convert yoa’r standardyTube Tester into a picture-tube tester difference in price is more than justified by the many years
Sounds fine—but—it simply doesn’t work out that way! of valuable service you will get out of this indispensable
We do not make nor do we recommend use of C.R.T. adapters instrument. i .
because a Cathode Ray Tube is a very complex device and to Incidentally, the Model TV-40 is the ONLY low-priced C.R.T.
properly test it, you need an instrument designed exciusively Tube Tester, which includes a real meter. _Neons are fine for
to test C. R. Tubes and nothing else. As compared to a make- gadgets and electro-line testers, but there is no substitute for
shift adapter, which sells for about five dollars, our Model a meter with an honest-to-goodness emission reading scale.
Tv-40 C.R.T. Tube Tester sells for $15.85. But, if you believe

Superior’s Newc R I I “ BE I ESTER
"% Model Tv-40 QB @ e Heo

Tests ALL magnetically deflected tubes...in the set...out of the set...in the carton!!

: : EASY TO USE: Simply insert line cord into any 1{0 volt A.C.
o/ ?:g;stglgom?ngcmet{;;ég deflected picture tubes from 7 outlet. then attach tester socket to tube base (lon trap need not

N . o e on tube). Throw switeh up for quality test.. read direct on
® Tests for quality by the well established emission method.  good-Bad scale. Throw switch down for all leakage tests.
All readings on ‘‘Good-Bad'’ scale.

i . Model TV-49 C.R.T. Tube Tester comes ab- 85
oTestshfor inter-element shorts and leakages up to 5 colutaly eomplats — mothing. slse to. buy. $
megonms. Housed in round cornered. molded bakelite NET
case. Only

@ Test for open elements.

T PAC |

RADIO & TELEVISION NEWS

USE APPROVAL F

134

wwWw americanradiohistorv com


www.americanradiohistory.com

Superior's New
Model TV-60

FEATURES

v A sensitive, accurate Volt-Ohm-Milliammeter
with giant meter and mirrored scale.

An accurate direct-reading Capacity meter.

A Kilovoltmeter.
An R.F. Signal Tracer.

Giant recessed 62

NRRXXN

mirrored scale.

v The line cord,
pacity measuremenfs.

Superior's New
Model TV-50

CROSS HATCH GENERA-

TOR: The Model TV-50
Genometer will  project a
cross-hatch pattern on any

TV picture tube. The pattern
will consist. of non-shifting
horizontal and vertical lines
interlaced to provide a stable
cross-hatch eftect,

An Audio Signal Tracer.
inch 40 Microampere
meter with mirrored scale assures accuracy
and easy-reading. All calibrations are printed
in large easy-to-read type.
sions are easily read with the

used only when
need be
- ) M M A O O e

20,000 OHMS PER VOLT

Includes services never before pro-
vided by an instrument of this type.
Read and compare features and
specifications below!

only when using that service. It is out
of the way, stored in its pliofilm com-
partment at all other times.

v A built-in Isolation Transformer automatic-
ally isolates the Model TV-60 from the
power line when the capacity service is
in use,

v Selected, 19/, zero temperature coefficient
metallized resistors are used as multipliers
assuring unchanging accurate readings on
all ranges.

v Use of the latest type of printed circuit
guarantees maintenance of top quality
standard in the production runs of this
precise instrument.

v A new improved type of high-voltage

probe is used for the measurement of high

voltages up to 30,000 Voits. This service will
be required when servicing color TV receivers.

v Simply plug-in the R.F. probe and convert the
Model TV-60 into an efficient R.F. SIGNAL
TRACER permitting the measurement of stage-
gain and cause of trouble in the R.F. and I.F.
circuits of A.M., F.M., and TV receivers.

v Plug in the Audio probe and convert the
Model TV-60 into an efficient AUDIO SIGNAL
TRACER. Measure the signal levels and com-
parative efficiency of hearing-aids, public-
address systems, the amplifier sections of
Radio & TV receivers etc.

Fractional divi-
aid of the

making Ca-
plugged In

v Audio Frequency Generator

R. F. SIGNAL GENERATOR:
The Model TV-50 Genometer
brovides comblete coverage for
A.M. and F.M, alignment. Gen-
erates Radio Frequencies from
100 Kilocyeles to 60 Megacycles
on fundamentals and from 60
Megacycles to 180 Megacycles on
powerful harmonics.

DOT PATTERN GENERATOR (FOR MARKER GENERATOR: The Xlodel
COLOR TV): Although ¥You will be able TV-50 includes all the most frequent=

VARIABLE

addition to
sine-wave
TV-50

to use most of your regular standard 1y needed marker points. ‘The follow-
equipment for servicing Color 'V, the one ing markers are provided: 18y Ke.,
addition which is a “’must” is a Dot Pat- 262.5 EKe,, 466 Ke., 600 Ke., 1000
tern Generator. The Dot Pattern projected Ke., 1400 Ke.. 1600 Ke., 2000 Ke.,

2500 Ke., 3579 XKe., 4.5 Me., 5 Me.,
10.7 Mec., (3579 Ke. is the color burst
frequency.)

on any color TV Receiver tube hy the
Model TV-50 will enable you to adjust for
proper color convergence,

Try any of the instruments on
this or on the facing page for
10 days before you buy. If
completely satisfied then send
down payment and pay balance
as indicated on coupon. No
Interest or Finance Charges
Added! If not completely sat-
isfied return unit to us, no
explanation necessary.

February, 1956

MO0SS ELECTRONIC DISTRIBUTING CO., INC.
Dept. D-201, 3843 Tenth Ave., New York 34, N. Y.

1 agree to pay down payment

Please send me the units checked.

2.50 within 10 days.
monthly fcr 5 months.
O Model st Total Price $47.50
$11.50 wnhm 10 days. Balance $6.00
monthly for 6 months.

Balance $8.00 $3.95 within 10 days,

monthly for 3 months,

$11.50 within 10 days.
monthly for 6 months,

www americanradiohistorv com

Genometer
variable 300
cycle peaked wave audio signal.

NAING, ¢ eveereeronssrocsrosccetsocstasesssocassssesosscsassssss

within [0 days and to pay the monthly balance as shown. It is  4qqueeq ... ....... noeaces
understand there will he no finance, interest or any other charges,

provided I send my monthly payments when due. If is further

understood that should 1 fail to make payment when due, the full (G S A ORE BoEEDoaE 0000080000080 veee..Zone, ., . State ..ol 5
unpaid balance shall hecome immediately due and payable.

O Model TV-60..... ...Total Price $52.50 [J Model TV-40........ Total Price $15.85 O Model TC-55........ Total Price $26.95

Balance $4.00

O Model TV-50........ Total Price $47.50
Balance $6.00

A ME ER

SPECIFICATIONS

8 D.C. VOLTAGE RANGES: (At a sensitivity of 20,0
Ohms per Volt) 0 to I5/15/I50/300/150/I500/7500/
30,000 Volts.

7 A.C. VOLTAGE RANGES:
\Olhlms per Volt) 0 to

olt

3 RESISTANCE RANGES: 0 to 2,000/200,000 Ohms,
0-20 Megohms.

2 CAPACITY RANGES: .00025 Mfd. to 30 Mfd.

5 D.C. CURRENT RANGES: 0-75 Microamperes, 0 to
7.5/75/750 Milliamperes, 0 to 15 Amperes.

3 DECIBEL RANGES: — 6 db to + 58 dh

(At a sensitivity of 5,000
15/75/150/300/750/1500 /7500

R. F. SIGNAL TRACER SERVICE:

Enables following the R.F. signal from the antenna to
speaker of any radio or TV receiver and using that signal
as a basis of measurement to first isolate the faulty stage
and finally the component or circuit condition causing
the trouble.

AUDIO SIGNAL TRACER SERVICE:

Functions in the same manner as the R.F. Signal Trac-
ing service specified above except that it is used for the
lpcation of cause of trouble in all audie and amplifier
systems.

Model TV-60 comes complete
with book of instructions; pair
of standard fest leads: high-
voltage probe; detachable line
cord; R.F. Signal Tracer
Probe and Audie Signal
Tracer Probe, Pliofilm bag for

all above accessories is also NET

ineluded. Price complete.

Nothing else to buy. Only

GENOMETER

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

A.M. Radio e F.M. Radio e Amplifiers e Black and White TV e Color TV

7 Signal Generators in One!
v R.F. Signal Generator for A.M.
v R.F. Signal Generator for F.M.

Y Bar Generator
Y Cross Hatch Generator
Y Color Dot Pattern Generator

Y Marker Generator

AUDIO FRE« BAR GENERATOR: The Model
QUENCY GENERATOR: In TV 50 projects an actual Bar
a fixed 400 cycle Pattern on any IV  Receiver

audio, 2:2 A({\(f:dei Screen. Pattern will consist of
"oV 1 . y
evele to 20,000 4 to 16 horizontal bars or 7 to

20 vertical bars.
THE MODEL TV-50
comes absolutely com-
plete with shielded
leads and operating
instructions. NET

(011} 7 550500080000600000

$6.95 within 10 days. Balance $5.00

monthly for 4 months.

O Model TV-12........ Total Price $72.50
$22.50 within 10 days. Balance $10.00
monthly for 5 months,

1
I
|
I
[
|
|
[
|
I
I
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MODEL

GIVES YOU WHAT YOU WANTED
INA

HIGH SENSITIVITY:
MULTI-RANGE TEST SET

20,000 OHMS PER VOLT D.C.
5,000 OHMS PER VOLT A.C.

Lemmd
The 120" gives you . . .

v MORE RANGES

v AN EXTRA-LOW RESISTANCE RANGE

v AN EXTRA-LOW VOLTAGE RANGE

v AN EXTENDED LOW CURRENT RANGE

v A LARGER METER SCALE FACE

v SIMPLE, POSITIVE RANGE SELECTION
¥ POSITIVE CONTACT JACKS and PLUGS

”

S R St )

Compare These Wide Spread Ranges

* 8 BC VOLTAGE RANGES: 20,000 ohms per volt.

g ‘s 8 AC VOLTAGE RANGES: 5,000 ohms pér voit,
o 01 3-12 60-300 B0 1200-6000 volts, - 5

uitt-in 600.volt nlnching capacntor B
% 7.DC CURRENT RAMGES:

0-12 Amperes.

"k 5-RESISTANCE RANGES: self- contamed
) 0 200 2000-200,000 ohms. 0- 2 -20: megohms

*“J 8°DECIBEL RANGES: —20 DB to 4-77DB,
. 0DbB=1 Milhwatt 600 ohms. .

e EXTRA LARGE 5147 RUGGED' ‘PACE’ METER‘

40 m(croamperes sensmv;ty, 2% accuracy :

* 1% MULTIPLIERS and SHUNTS:
w|re wound and deposnted ﬂm types

*TWO JACKS SERVE ALL STANDARD RANGES
Separately identified and isolated jacks .
prov:de for extra hlgh ranges. -

“ * “TRANSIT" SAFETY POSITION on range selector
protects meter during transport and storage. -

"% CUSTM-MOLDED: PHENOLIC €ASE and PANEL:
Compact. laboratory styled instrument.

MODEL<120 .., complets wlth internal® ohmmeter
batteries, banzna-plug test leads.and detailed
up-sratma manual.  Owverall case’  dimensions,
.ﬁiﬁau?xha : mm:emus

S a1

IRE f_ffﬂl Appuratus Campany, Ino

T0-311 344h Street, Glendale 27, L, L, H. Y,

Exparr: 438 Bioodway, Kew Tark BX, 9 5. A
Canodar Atlas RedieCeep., L1d., 30 Wingold Aue,, Toronka 10

136

_AC DUTPUT. RAMGES: 'same ‘as AG volt ranges '

ST 0-60-304) MICI‘UHmlrms U '|. 2-12‘120 500 Ma % o

AS REPORTED BY THE
TELEVISION TECHNICIANS LECTURE BUREAU

HE liveliest subject in the replace-

ment industry is the “do-it-yourself”
tube checkers and the long-range ef-
fect they may have on the distribution
of replacement tubes.

When “do-it-yourself” tube checkers
first appear in an area, the first reac-
tion of service operators is to boycott
the manufacturers whose tubes are
stocked in them and the distributors
who were responsible for placing them.
They soon learn, however, that the ma-
chines are stocked with tubes of many
brands. This indicates to them that
this new effort to encourage set own-
ers to service their own sets is not a
carefully conceived plan of some re-
ceiving tube manufacturer to deprive
technicians of service business.

In areas where detailed studies have
been made, sales of tubes through
these self-servicing checkers was very
good when they were first placed in
chain drug stores and other traffic out-
lets that are open eighteen hours a
day, seven days a week. Part-time
technicians were hurt more than the
full-time service businesses. This
would indicate that set owners who
shopped for low-cost service jumped

at the chance to save even two dollars -

for a service call when they discov-
ered they could check their own tubes
and buy replacements.

Another factor that is evident in the
sale of tubes through drug stores is
the high percentage of the volume
that is done on Saturday evenings and
Sundays when service is not available
from established service businesses.

After a few months of operation,
some service businesses note a slight
decrease in the percentage of calls
completed in the home with a higher
ratio of jobs requiring shop service. In
the course of time, evidences of bad
judgment on the part of set owners
show up in major service jobs caused
by improper replacement of tubes or
attempts to make circuit adjustments.

In some metropolitan areas, service
shops situated in good street traffic lo-
cations have noticed a decided drop in
their over-the-counter tube sales. This,
however, would not indicate an in-
crease in the number of- set owners
who are trying to service their own
sets, Customers who bought tubes
over-the-counter from these shops
were already servicing their own sets.

www americanradiohistorv com

They probably found it more con-
venient to get tubes from “do-it-your-
self” testers closer to their homes.

While service operators are per-
turbed over the immediate effect these
machines will have on their businesses,
manufacturers and parts distributors
are concerned with the long-range ef-
fect on the entire distribution struc-
ture. Dollar-wise, from one-third to
one-half of a parts distributor’s vol-
ume is in tube sales. Any decided
shift in distribution that would reduce
this volume materially would have a
serious effect on his business.

Assuming that the volume of busi-
ness that could be built up with these
checkers in chain drug stores and su-
permarkets would be sufficient to in-
terest management in their potential,
the marketing shift that would occur
would pull the rug out from under the
distribution of tubes as it is now han-
dled for the replacement market.
When the distribution of products
moves into the hands of the dollar-
volume merchandisers in the chain
drug and supermarket businesses, the
small independent distributors and
dealers pass out of the picture. They
cannot compete against the mass buy-
ing and merchandising power of the
large chain combinations.

The experience of service operators
in areas where these tube checkers
have been on location for some time
leads to the conclusion that they are
no serious threat to the service indus-
try. A long-range study of the effect
of these checkers made by the In-
dianapolis Television Technicians As-
sociation resulted in the following re-
port issued by their president, Robert
M. Sickels:

“l. There is no reason for estab-
lished service operators to become
alarmed about the inroads these ‘do-
it-yourself’ checkers will make on our
business.

“2. People who yield to the tempta-
tion to service their own sets are either
goofing up the job or buying tubes un-
necessarily. They are not likely to
make these same mistakes a second
time.

“3. At the slow rate these machines
sell tubes, it is going to take a heck
of a long time to amortize them.

“4, One cost not generally consid-
ered in this business is that of insur-

RADIO & TELEVISION NEWS
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TEE'VEE SUPPI.onr your BEST BUYS IN QUALITY

TEST EQUIPMENT, RADIOS, PHONOS AND HIGH FIDELITY COMBOS

OLYMPIC HIGH FIDELITY
RADIO & PHONOGRAPH

R A

e Handcrafted cabinet in mahogany or blonde
* 15W output at less than 2% distortion

* G. E. Reluctance pickup

* 4 pole shaded VM motor

« 3 metal backed speakers, 127, 8" and 314"

¢ 12 tube AM-FM radio

ALL FOR $I4995 in mahogany
sl 5995 in blonde

Other Olympic high fidelity
Radios and Phonos from 112.50 & up

SONIC CAPRI
PHONOGRAPH

¢ Unbreakable plastic

e Guaranteed for 5 years against breakage
» 3 speed player for all records

* Precision built stereosonic sound

® Retractable tone arm

e Available in sea foam green and pearl grey

Lots of 6 $I4.95 Ea.

Available with built-in 5-tube radio.

tots ot §22,95 ce.

SONIC“PEE-WEE"’
RADIO

® 5 tube radio

e 4" PM speaker

e 2 [F stages

e Built-in loop antenna

e Available in ivory, red, green and grey

A sensational radio at any price.

Single unit $'|3.45 WE. 4 Ibs.

Send for complete
catalog on Sonic line

NEW, ADVANCED (Procise TEST EQUIPMENT

KIT FORM—ALL NEW COMPONENTS—NO SURPLUS

No. 315K 5" 0SCILLOSCOPE

. gas lr:lquency.tc,?mdnensahlad verticalxz‘nnﬁ horizontal atteru-
ors along wi identical vertical orizontaf ifi

(within 6db through S00KC). " amplifiers

® Uses 5CP1 type tube with post accelerator. Both horizontal
and vertical sections are cathode-follower input type and
are AC coupled. Outputs are push-pull.

¢ Basic sensitivity is approximately 250 millivolts per inch.

® Sweep rate from approximately
10 cycles to 100KC Hard vacuum  ppi 49 9
typo sweep circuit. rice .

No. 308K 8%2" OSCILLOSCOPE

® Does everything more expensive commercial scopes can do

and daes it better.
® Full 8147 tube designed specially for this model.
® Voltage regulated.

® Electronic magnifier alfows any part of a sianaf to be mag-

No. 111K TUBE TESTER
CHECKS BOTH EMISSICN & GM SEPARATELY

® Allows filament current to be measured directly on the meter.
® Checks AC-DC tubes & indicates ‘‘Voltage Sapping.”
@ Tests horizontal sweep tubes by bulse emission.

® Tests afl tubes for emission and

nified up to 10 times eduivalent to 70” of horizontal def
* High ftr Low F Normal

Synchronization Circuit.
® Separate intensifier anode.
:’LUSd dozens of other features
ound only in more expensive o
scopes. Price

$129.95

® Measures tube bias directly.
® Tests all types of tubes including
latest types & cathode ray tubes.

ANY ITEM ON THIS PAGE CAN BE OBTAINED ABSOLUTELY FREE OF CHARGE IF YOU PURCHASE
YOUR SYLVANIA BRAND RECEIVING TUBES FROM US. SEND FOR COMPLETE INFORMATION—TODAY!

M at the flick of a switch.
® Short tests simply made without complicated switch ma-

price $69.95

February
ur
Send for 'ols on Compo-

list of spectd t prices

__Lowest P
?en:hPearfs .—Highes?
in :

| ]

Lo

ALL MAJOR ITEMS SHIPPED EXPRESS COLLECT.

For other items include sufficient postage. Send 259,
deposit and compiete shipping instruciions.

3211-13 Washington Street
Jamaica Plain 30, Mass.

February, 1956
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For the fzrst tlme...

Medel 1012
Amplifier/Preamp

Everybody can own
: H1-F1 with

NEWCOMB

AMFLIFIERS_
aud FM AM TUHERE-

EXPENSIVE BUILT-INS
u N NECESSAR‘I’

'Ht-re isan u?':,m l."?j.- HiEW Eoliech
i hish fidelity chioynont. creat
e by Mewoonb, t]m'r:ulg]héttg
ot tho “cc-mpaa:'t’ esiEnL AT 1-_1
ﬁe*fp*ea.ml} uatits whd AWM
tungra in beanbifol, eew s,atln
oid finish, go smiall thev it voae
eonvenient  chairside table top..
Makes expenaive built-ing An-ty
necessary, Moo technieal, knowl-
edpe teeesiary Lo eonneet. Her- s
formance to  please the miost
ardent hi-fi fan,  Combination’,
amplifier/preamp units available
ir 10y 18, or 20 watt output, with.
all the excluaive recopnized Mew-1
conib featires, . Wt onily, techni-
eally superb Lt o iy hettors

Econamical  high-efficieney. AM-
FM tuner, or deluxe model toith
many adcanced feclures m,ulfn[!!ﬁ._ !
in mutch:rlg design.

THE YEAR'S GREATEST
HI-F1 SENSATION

NEWCOMB

THE S0UND OF QUWALITY BINGE 1937

SEE YOUR HEAHEET__-,_.
DEALER OR WRITE
FOR DETAILS_ HDW""

NEWCOMB, Dept. F-2
6824 Lexington Ave., Hollywood 38, Calif.

“ Enclosed is 25c. Please send me new
booklet “HI-F1 is for Everyhody.”

Send name of nearest Newcomb dealer
and complete details about the Newcomb
Compact.

ance on the machines. The premiums
are pretty high.

“5. Inventory records must be kept.
This is a nuisance.

“6. Store personnel where these
tubes are installed lack the technical
knowledge to sell tubes successfully.

‘7. The ‘do-it-yourself’ craze, like
all other fads, is a tricky thing to
gamble on. It could get an impecu-
nious or unwary operator into trouble.

“8. Everything considered, this busi-
ness is not as rosy as it is painted. It
would take a considerable investment
and a lot of sales pressure to ever
make a living at it.”

These checkers are on location in all
stores of a prominent drugstore chain
in the Indianapolis area. The operators
of this group of checkers had one of
the machines in a booth at the recent
annual Indianapolis Hobby Show to
interest hobbyists in servicing their
own TV sets. The display and demon-
stration did not excite much interest.

Service Licensing

The controlling factor in the success
or failure of independent electronic
service businesses to continue on as a
factor in the electronic industry is the
set-owning public. Irrespective of what
may be said or done to indoctrinate
the public with the importance of deal~
ing with an ethically-operated, com-
petently-staffed service company, final
success will be determined by what
the public will buy.

Many service operators are of the
opinion that licensing in one form or
another is the only way that gyps and
incompetents can be driven out of the
business. By making it legally impos-
sible for the unethical and the fringe
technicians to operate, they reason,
the public will be forced to buy com-
petent service.

The Association of Television Serv-
ice Companies of Cincinnati, faced re-
cently with the prospect of a city ordi-
nance to license service shops and
technicians, have set up a plan for
self-licensing which they are hopeful
the majority of service shops in the
Cincinnati area will accept. In his
letter submitting the ATSCO Licens-
ing Agreement to all electronic serv-
ice shops in the Greater Cincinnati
area, Richard E. Miller, Sr., president
of the association, said:

“We are engaged in a young indus-
try—a rapidly growing industry—a
very special industry. Special because
it deals directly with the consumer on
a product which he can’t bear to be
without and yet is a non-essential.
This places us in a very peculiar po-
sition—one of constant scrutiny and
criticism. Conseguently it is up to us
to take whatever action is required to
gain the confidence and esteem of the
general public.”

Following are some of the highlights
of the ATSCO Licensing Agreement:

‘“l. Adherence to ATSCO Code of
Ethics.

“2. Adherence to BBB Advertising
Code.

“3. Proof of possession of adequate

www americanradiohistorv com

service test equipment of all types.

“4. Proof of possession of adequate
service data.

“5. Proof of possession of adequate
stock of replacement parts.

“6. Must be run by a television
technician himself or employ a mini-
mum of one full-time qualified tele-
vision technician as required under
Item 7 below.

“7. To qualify for the title ‘tele-
vision technician’ you must have: a. A
minimum of four years or 8000 hours
of practical experience in TV servic-
ing and pass oral and/or written ex-
aminations as required by the board
of governors; or, b., a minimum of
4000 hours of practical experience in
TV servicing plus credentials from an
accredited TV service school or equiva-
lent and pass oral and/or written ex-
aminations as required by the board
of governors.

“8. To qualify for the title ‘tele-
vision serviceman’ you must have: a.
A minimum of two years or 2000 hours
of practical experience in TV servic-
ing; or, b., a minimum of 1000 hours of
practical experience in TV servicing
plus credentials from an accredited TV
service school, and pass oral and/or
written examinations as required by
the board of governors.

“9. To qualify for the title ‘appren-
tice television serviceman’ you must
have credentials from an accredited
TV service school, plus three months
experience in a TV shop or in the field
under the supervision of a qualified
TV technician.

“10. Anyone with less experience
than required by items 7, 8, and 9 shall
be called a ‘television trainee.” A tele-
vision trainee shall be under the di-
rect supervision of a TV serviceman
or a TV technician.

“11. Must operate from a place of
business in a location zoned for busi-
ness with free access for the public, or
in a location not in confiict with local
zoning ordinances.

“12. Must have at the place of busi-
ness a business telephone listed with
the telephone company in the com-
pany name and address.

“13. Must operate during regularly
established hours, said hours to be on
register with the board of governors.

“14. Must issue a standard guaran-
tee of 90 days on parts and service,
(in writing whenever requested).

“15. Must carry adequate insurance
on customers’ property or furnish
proof of financial responsibility.

“16. Must willingly and promptly
follow up on all recalls.

“17. Must have a State of Ohio
Vendor’s License Number.

“18. Where an ATSCO member does
not fully qualify, he may be issued a
conditional license at the discretion of
the board of governors for one year at
which time he must furnish proof of
fulfillment on all points. Item six ex-
cluded.

“19. An official ATSCO Service
Business License shall be issued to all
companies meeting these qualifica-
tions. License shall remain the prop-
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COMPLETE
WIRE
ASSORTMENT

Containg all the
popular types of wire
needed by the radlo
man, Notice that our lj
price on the whole
kit is less than HALF §
of the usual whole-
sale price.

Reg.
KIT CONTAINS ‘Wholesale

500 ft. Hook-up Wire, 5-100’ Coils,
assorted colors . . Ceeeaane .. $3.50
25 ft. 2 conductor shielded wire...., 1.00

100 ft. Shiclded wire for phonos, etc. 3.50

100 ft. 2 conductor cable for inter»

coms and speaker extensions..... 2.00
100 ft. 18 gauge wire for heavy cur-

rent loads ,.......c.0us000000 1,00

825 FEET, REG. WHOLESALE $11.00

STOCK NO. W-256 $499

Your Cost Only
FREE!

’Q FOR USE ON ALL SOLID OR
STRANDED HOOK-UP WIRE, LINE
CORD, ETC. Hardened and ground
steel  blades, cut with smooth
shearing action, stripping or cut-
ting wire neat and clean. Save
time
construction or
Adjustable calibrated stop on han.
dle permits proper stripping each time. A
tool suitable for production, service or ex-
perimental jobs.

INTERPHOME AMP ER

Signal Corps
No. BC-709
Stock No. AM-15

$199 T
$5.00

Attention: Schools,
Clubs, large Dealers—
write for quantity
price.

Brand new _in factory sealed cartons.
oririnal cost $32.00. Containg a wealth of
valuahle parts including 5 x 214 x 87 alu-
minum case, 354 tube, socket, condensers,
resislors, 4 jacks, input and output trans-
formers, battery holders. etc. For operation

2 ashlight cells and one 6714 volt

Wire Stripper
With Each Ki

on 2
battery.
Ready to operate or ca v
many other uses, such ¢ baby-sitler am-
lifier, SW or BC receiver. transceiver. erys-
al set audio amplifier, etc. The polished
ajuminum case alone is worth more than
the $1.99. Get yowrs now—while they last.
Circuit diagram and instruction bhook in-
cluded. Shpg, wt. 7 lbs.
SHOCK MOUNTING ASSEMBLY FOR AM-
PLIFIER—Shpg. wt. 1 Ib. 9
STOCK NO. X-574, each. ......... c

Sound Powered

Includes Headset

n bhe rewired for

and Microphone

Stock No. $ 95

M-98 SET
2 Sets for $7.50

Brand New—original cost $30.00. No
batteries needed—self powered. Permits 2-
way talking up to 25 miles over any two-
wire conductor. Each set contains a pair
of sound powered high impedance dynamic
headscts with felt padded rubber cushions
and leather covered head-band. Both miero-
phone and earphones have cone diaphragms
and are extremely rugped aund sensitive.
Units may be removed from headsets to
make efficient high powered miniature
speakers. Uscful for Antenna Installations
where beaming of antenna is critical. Shpg.
wt. 3

PRINTED EIRCUIT KIT

Stock No.
KB-27
EACH

The latest
marvel of elec-
tronics—now you can casily make your own
printed circuits. 1Includes enough material
to make several printed circuits of your own
design, In addilion, two circuit patterns are
included to help you learn the techniques of

rinted circuitry. Kit consists of: 3 copper
laminated boards, 43v2” x 3", 414" x 2",
37 x 214”; one each 7 and 9 pin printed
circult sockets, one pocket etchant; etching
tray; tape resist; evelets for terminals; one

. 52 i or terminal holes; and com-
plete illustrated instructions explaining the-
ory use and construction. Shpg. wt. 3 1lbs.

DRAKE PISTOL GRIP
SOLDER
SET

Includes ST :

Gun, Tip Rest and Solder
] SET

Stock No. X-443

‘Worth much more
than Olson’s
price. i
with a replaceable
BR/"” copper tip,
extra long 714”7
barrel, man-sized
handle with molded
pistol grip, heavy duty asbestos 6’ cord,
strain relief and rubber plug. Also a supply
of solder and a tip rest. 80 watt rating.
U.L, Approved. Fully guaranteed. Attrac-
tively packaged. SCHOQOLS, LABS—Order a
big supply while they last. Shpg. wt, 4 Ibs.

MEW!| SUN BATTERY

Convert Sunlight
to Electric Current
Sunlight striki?g se-

lenium layer ~of cell
STOCK NO. RE-1 generates 2 MA under
Reg. $2.50 ohm load. 60
0 microamps cltrrdentt ({%g

put is generaled al
EACH foot candles_with a 55
ONLY ohm load. Can be con-
nected (o any millia-
3 for $4.00 meter and be used as a

light meter.
be connected in series or series-parallel to
increase voltage and current.
14", QOpen circuit voltage output 15 volt.
67 leads. Use for automatic light dimming,
counting, burglar alarms, light meters, and
countless interesting experiments. ~With
full instructions. Lasts indefinitely—will
not wear out. Shpg. wt. 1 Ib,

MODEL TRAIM RECTIFIERS

Selenium Stacks (RS

e S159

Delivers full 1¥» Amps DC

» 12 Volts, enough to run
2 locomotives HQ gauge. Use with any 14
to 16 volt transformer rated at 114 Amps
or more. Reg. $4.50. Brand New—Na.
tionally Famous Manufacturer. Shpg. wt.
1

CABIMET REPAIR KIT
5 Stock No.
2 T $295

Kit Only
REG. LIST $5.95

Now you can do
perfect cabinet refinish-

ing job with this Kkit,

No experience necessary. Contains every-
thing vou.need for repairing dents, nicks
or scratches in wood or plastic. You get

4 different shades of shellac sticks, bottle
of French rubbing oil, alcohol burner,
stainless steel spatula, felt rubbing block,
and professional polish, Attractively packed
and supplied with full instructions. Shpg.
wt, 4 1bs.

TELEGRAPH KEY

e 89<,

Pure coin_silver contacts, heavy brass
hardware. Fully adjustable. Base has
threaded bushings for permanent mounting.
Shpg. wt. 1 1b.

' STEPFER RELAY

Brand New—Orig-
inal Cost $11.50
Stock No. SW-67

i

Stock No.
X-606

3 for $2.00

Here's an  unus-
ual buy in a relay
that will serve many

. usefu purposes,
Contains 2 relays, When current is applied
to No. 1 Relay a lever engages a brass pis-
ton which is driven along a precision track.
After traveling 114", the piston automat-
ically sipnals Relay No. 2 which returns
piston to original starting position, Ideal
for tripping lens shutters, operating micro
switches, or moving any light object 115"
by remote control. Operates on 15 to 24

Size 4 x 4 x

In transparent case.
3”. Shpg. wt.

Single Peole —Dauble Throw
Sensitive Plate Circuit Relay

Nﬁ_—f—c—‘ Stock No. $l49
- SW-64 EA.
3 for $4.00

7500 Ohm DBC Coil
—~Pulls in at 3.5 MA, drops out at 1.75
MA, Paladium contacts rated at 3 amps.
Impregnated coil, treated for fungus and
high humidity. Brand New—excellent for
Remote Control, Photo-Electric Relay, Car-
rier Control Devices and many other uses.
An unheard-of-price for a relay of this type.
Shpg. wt. 1 1b.

OLSON RADIO FOR GREATEST BUYS IN RADIO AND TV SUPPLIES

DETECTIVE TYPE
CRYSTAL
MICROPHONE UNIT

STOCK NO. M-99
Now you can record
or listen to conversa- $ 99 3
tions without detec- FOR
tion. Use with any $5.00
amplifier. A real high
impedance crystal
mike. Never before offered to experimen-
ters. Ideal for hidden microphone work,
Used by detectives. Weighs only 1 ounce,
Extremely sensitive. 27 dia. Output level
—535 DB. Omni-directional pickup pattern.
With solder lug terminals so that any
shielded cable can be attached. Works well
when hidden behind pictures, under a
desk, etc. Shpg, wt. 1 Ib.

FI RECQRD PLAYER

With Monarch
3-Speed Auto-
matic Changer
STOCK NO. RP-9

$Q K895
§M§ET ék

INTRODUCTORY OFFER!—Greatest value
Olson has ever offered. Complete with
Built-In High-Gain Amplifier and Speaker
—Ready to Play, You'll never get a better
price on a guality record player. Has all
the finer features of units selling for $20
more: - Famous Enalish Menarch Changer
e Plays Intermixed 77-10”-12" Records
e« All “Speeds—331/3:45-78 RPM e Auto-
matically. Shuts  OF After Last Record
o Dual Crystal Turnover Cartridge with 2
Sapphire Needles o Over-Size 4-Pole In-

geautifully Styled, Com-
pact, Two-Tone Portable Carrying Case
o Truly a masterpiece of Design and Tech-
nical Perfection. Operates on 110-120 Volts
60 cycles AC. Shpg. wt. 15 1bs,

Monarch 3- Fhons Mato

New — Different — Better —
Made In England. Hand-built
by Old World Craftsmen who
take pride in precision
equipment. Easy shift from
one speed to another—331/4,
45 and 78 RPM. Plus ne
tral position. Grooved rub-
ber top turntable, Includes
45 Spindle Adapter. Shpg.
wt. 5 lbs.

HIGH FIDELITY
12" SPEAKER

Stock No. $] 499

O O
STOCK NO.
MO-1
$599

Ea.
3 for %15

S-184

DELIVERS 25 WATTS
FAMOUS GE MODEL 5-1201A

Highly recommended by famous consumer
research organizations. Reg. List $33.25,
Provides clean, smooth frequency response
over the range from 50-13,000 cps. Alnico
5 magnet weighs almost a FULL POUND
and is guaranteed to deliver bass and treble
notes distinctly. Non-varying 114" alumi.
num voice coil. 25 watts. Impedance 8
ohms. Operates perfectly on any Radio, TV
Shpg. wt. 12 lbs.

or Amplifier.

with Yolume Control
Reg. List Price $9.95

Stock No.
$-233 $3?A9
3 for $11.00

From your easy chair control volume or
shut off either the speaker in TV set or the
speaker built into the ‘‘Little Champ.’’ Con=
nects in one minute to any TV set, radio or
record player regardless of make or model.
Precision engincered PM speaker delivers
all necessary volume at your chair or bed-
side. Completely assembled and supplied
with 20 ft. of cable. Ready to operate—come
glelge with hook-up instructions. Shpg. wt.

S.

"GOLDEN GATE” B SPEAKER

With ''Whizzer"'
Sound Disperser

Stock No. S-229
List Price $12.50 $495
Olson’s Price, Ea.
= 2 for $9.50

Finely finished in all gold lacquer. Deal-
ers, order these speakers for installation
where space is a_factor. Will outperform
many 127 units. Employvs two concentricale
ly mounted cones for extremely smooth re-
production at high or low volume. Small
cone in center of large cone is called a
““Whizzer’’ and provides extended treble
response, good overall balance and wide
dispersion angle. Equipped with heavy Al-
nico 5 mapgmnet and cover., Power handling
capacity 8-10 watts. Response 40-12,500
cns, cone 8" di voice coil
8 ohms. Shpg. wt. § 1bs.

276 EAST MARKET ST.

NO GHOST ELECTRONIC
TV ANTENNA

Regular List $7.95 ¢ New
—Different ¢ Really Good
s FOR VHF, UHF, COLOR
TV AND AM-FM RADIO

3
$l 99 for
STOCK NO. X-526 $5

ELIMINATES GHOSTS—SNOW—DRIFT.
FUZZ—FLUTTER AND INTERFERENCE:
Contains variable tuning circuits with cali-
brated visual indicator. Its ten position
circuit resonates the impact circuit to bring
in the strongest, clearest signal and traps
out unwanted electrical interferences. Elim-
inates rabhit ear antennas. Operates in-
dependently as indoor antenna; in conjunc-
tion with roof antennas or any existing an-
5 ?gas. Concealed anywhere. Shpg. wu

S,

Stock No. § 2 75

TE-80

A must for servicin
new series filament T
sets. Automatically checks
all  filaments including
loctals and PICTURE
tubes. Has built-in neon
lamp and can be used as
continuity and voltage
tester too. Simple to use. Just plug tube
into tester, if neon light glows, filament is
éoti)g. In factory packed cartons. Shpg. wi.

S.

COMPLETE TV AMTEMMA KIT

""SNAP-UP""
PREASSEMBLED
Stacked Conical

w5 30999

COMPLETE ANTENNA KIT. NOTIHING
MORE TO BUY. Otlson’s outstanding value
—All Aluminum—All VHF Channel. Contains
everything you need to put up a profes-
sional installation: (2)—6-element conical
bays with stacking bars. (2)--5' mast sec-

tions, (1) mounting base, -(50') 300 ohm
lead-in, all necessary standoff insulators
and hardware, Easy to install, New Pre-

assembled *‘Snap-Up'’ Type Antenna—No
loose rods and parts. Shpg, wt, 15 lbs,

§-¥VOLT DC MOTOR
gk No- $T19 3 rer

Reg. $7.50. New Delco
Motors designed for auto-
mobile heaters. 1/60th
HP. For portable shop
equipment, lab use, ex-
periments, school projects,
ete. Quiet—3500 rpm.
Shaft length approx, 1”. Motor size 21b
dia. x 4”. Shpg. wt. 3 Ibs,

Hi-QU RECORDING TAPE

PLASTIC BASE

1200" on 7' Dia. Reel
Lots of

STOCK NO. X-249 12, Ea.
Single, ea......$2.19

Lots of 6, ea....$1.79 $]-59

This famous brand tape repularly sells
for $5.30—but Olson gives you a 710%
discount, Perfect in every respect, this
quality tape is famous for its low noise
level and uniform output. Freq, response
50-15,000 cps—red oxide base—14" wide.
Reg. $1.25 seven inch plastic reel included
—fits all recorders. Stock up now during
this Giant Sate and get the Tape Buy of
Your Life. Shpg. wt. (one doz.) 10 lbs.

NEW L-O-N-G-E-R PLAY
1800' TAPE ON 7'" REEL

STOCK NO. X-583 2%
Single, ea......$2.99

Lots of 6, ea...$2.59 $2'45

500/ more recording time on a 7” reel.
Shpg. wt, (one doz.) 12 lbs,

HOW TO ORDER

Mail your order to 276 E. Market St.,
Akxron 8. Ohio. Send remittance with or-
der (add for postage 5c¢ for each dollar's
worth ordered—10c_for each dollar’s worth
if you are more Lhan 1000 miles away).
OLSON REFUNDS EVERY CENT NOT

USED. Or—send no money—we’ll ship
C.0.D. and you pay mail or expressman
for merchandise and postage. ALL MER-

HANDISE 1009, GUARANTEED. PLEASE
—MINIMUM ORDER $5.00.

SEND FOR NEW FREE CATALOG

£EE YOUR BLS0MN CATALDG FOR COM-
PLETE LISTING COF HDARGAINS ON
5 GF HWATIONALLY AD-

THOUSAMDE
YERTISER ITEME.

OLSON BARGAIN STORES IN:
CHICAGO—623 W. Randolph St.
CLEVELAND-—-2020 Euclid Ave.
PITTSBURGH-—5918 Penn Ave.
MILWAUKEE—423 W. Michigan
BUFFALO---711 Main Street

e AKRON 8, OHIO
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A= More KNOW-HOW
~and PROFIT in
ELECTRONICS

with these _=5
NEW BOOKS

B

COLOR
TELEVISION FUNDAMENTALS

* Simplified Manual Fully Explains Color TV! With your
background in black-and-white TV you can now
be ready for a big future in COLOR TV. Clear-cut
guide gives you practical explanations of color
theory, the FCC-approved color system, simbplified
discussions of actual circuits in use today, a step-
by-step breakdown of several commercial receivers
— PLUS information on installation, alignment,
and servicing procedures. By Milton S. Kiver,
author of “Television Simplified,” etc. 312 pp., 220
illus., $6.00

2 REPAIRING RECORD CHANGERS

Fix All Types of Record Changers Like an Expert! Prac-
tical, how-to-do-it guide covers repair of all
models of record changers, including portable
phonos, hi-fi units. and magnetic tape recorders.
Clearly explains the action of pickups, needles,
motors, drives, ete. Also tells about setting up
your own business. etc. By Eugene Ecklund, Allen
B. DuMont Labs. 278 pp., 202 illus., $5.95

3 PRACTICAL RADIO SERVICING

Trains You in Expert Servicing — From Beginning, to
top skill! Deals with most common types of radio
in use—small a-c¢/d-¢ receivers, phonos, portables,
ete. Gives circuit theory, servicing methods, and
graded job sheets for practical experience. By
William Marcus, Corona Ir. H. 5., N, Y. C., co-
author of Elements of Radio; and Alex Levy, Chel-
sea Voc. H. 5., N. Y. C., co-author of Elements of
Radio Servicing. 565 pp., 473 illus., $8.50

4 RADIO OPERATING
QUESTIONS AND ANSWERS

Tested Help for Passing FCC Examinations! Quick,
practical help for getting your commercial radio
operator’s license. Gives vou correct answers to
all questions—including new and reviséd ones in
the current FCC Study Guide, plus much other ma=
terial. By I. L. Hornung, Cmdr., U. S. Naval Re-
serve (Inactive); and Alexander A. McKensie,
Assoc. Editor, Electronics. Twelfth Ed. 571 pp., 142
illus., over 1900 answers, $6.00

5 ELEMENTS OF ELECTRONICS

Gives you the Basic Background for Work in Any Elec-
tronic Field! OQutlines the basic theory you must
have before going on to advanced work in radio,
television, radar, etc. Uses only simple math.
Covers electricity and magnetism, vacuum tubes,
various types of circuits, power supplies, and vari-
ous components. By Henry ¥V, Hickey, Chief Radio
Elec., U. S. Navy; and William M. Villines, Lt.
(jg), U. S. Navy. 487 pp., 408 illus., $6.50

TORS: |
l‘\d Prachce’ Miraclel
Explains This New Elenrom;ical o

Fully erage of theory, I%r;lfansistor&
Herets, C(S) and manufacture o S anium
plications, £ Ly silicon an work,
Discusses POV7 e made, how the};a step
types- o I them. Goes SteR i lics.
?nom basic concepts m,. Product Co.3 and
83 Zy Transisio: Engineeri"g Labs.

By A. Coblenéig"al Corps

i gz§ 'p‘,),ffei'i;: illus.» $6.00

10-DAY FREE TRIAL

6 TRANSIS
Theory ©

S — — —— - S — — T —

l McGraw-Hill Book Co., Dept. RTN-2 '

l 327 W. 41st St., New York 36, N. Y. I
Send me book(s) circled below for 10 days’ exam-

I amination on approval. In 10 days, I will x:emlt I
for book(s) I keep, plus few cents for delivery

I costs, and return unwanted book(s) postpaid. |
SAVE, If you remit with coupon, we pay all

I delivery costs; same return privilege. I

I 1 2 3 4 5 6 I
PRINT

I Name I

I adaress I

: City. Zone....... State :

l Company. I

I Position RTN-2 I

For price and terms outside U. S., write McGraw=
Hill International, N.Y. C.
e —— e -
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erty of ATSCO and be subject to re-
“call for just cause.

“20. All employees of qualifying
companies shall be.issued cards clear-
ly stating their qualifications such as
TV trainee, TV apprentice serviceman,
TV serviceman, and TV technician.

“21. License fee shall be $15.00 per
shop plus $2.50 per man, TV trainees
excepted.

“22. License fee shall be payable
one year in advance, effective Jan. 1,
1956.

“23. As of Jan. 1, 1956, all ATSCO
members shall be fully qualified or
have received a conditional license.

“24. As of Jan. 1, 1957, all ATSCO
members shall have fulfilled all the
requirements of this license in order
to remain members of ATSCO.”

Business Realities

The biggest problem in front of
electronic service operators is that of
finding and keeping good field service
technicians. Graduates of radio-elec-
tronic trade schools find a ready mar-
ket for their services in electronic
manufacturing concerns. Service op-
erators find it necessary to train their
men from scratch with the hope of
being able to keep them after they

become proficient technicians.

The crux of the matter is that of
wages and stability of employment.
The former is controlled by the av-
erage level of service charges in any

area. The latter is infiuenced by the
extent of the service base built up to
provide a reasonably uniform volume
of business throughout the year.

The increasing pressures being
brought to bear by service operators
for some type of licensing for busi-
nesses and technicians stems largely
from the necessity for bringing about
an average level of service charges
that is in relation to the costs of doing
business when technicians are paid
adequate wages. Wherever there is
extensive advertising of low, inade-
quate charges for home or shop serv-
ice, ethically-operated shops are faced
with the necessity of using the pricing
tactics of the unethical technicians or
operating on the basis of a sub-stand-
ard income.

To maintain a consistent level of
business a service operator must ad-
vertise and promote his business ag-
gressively. But where an ethical
business must operate on a basis of
low-ceiling service charges there is no
income available to pay for the neces-
sary advertising and sales promotion.

While consumer education on the
subject of paying adequate charges
for electronic service performed by
ethically operated, competent service
shops is vitally necessary, there is also
a dire need for positive measures to
control the activities of the gyps and
incompetents who migrate in and out
of the electronic service business. 50—

A TWO-TRANSISTOR PREAMPLIFIER

THOSE who have been looking for a
compact preamp to be used with mag-
netic pickups will be interested in the
cireuit diagrammmed in Fig. 1. This unit

. can also be used as a preamp in con-

junction with the transistorized power
amplifier deseribed on page 87 of our
January issue.

This unit was specifically designed for
the hobbyist or the experimenter who
wants to obtain some basic knowledge of
transistor operation. Obviously, quality-
wise, it does not ecompare with vacuum-
tube type preamplifiers.

Although its frequency response does .

not follow any of the more ecommonly-
used recording characteristies, it will
provide fairly good performance when
used as a preamp between a magnetic
cartridge and many power amplifiers.
One problem arises, however, when
this ecircuit is used with a wide-band
power amplifier and that is with regard
to background noise due to the transis-
tors. If the power amplifier incorporates

a tone control so that the high-fre-
quency response can be cut off, transis-
tor noise can be reduced to a negligible
figure. Some means of varying the vol-
ume output is necessary. R

All of the component parts required
for the preamp can be mounted on an
aluminum chassis measuring as little as
3” x 4” x 1”7 if parts are selected care-
fully with an eye to small size. By
building the unit in a small space, the
preamp can be installed under the tone
arm of many record playing setups.
Hum pickup is, in most cases, sufficiently
low to permit this installation technique
if desired.

All of the parts needed to build this
preamp are standard and may be ob-
tained at any well-stocked parts house.
If the builder wishes to take advantage
of the convenience of a packaged cir-
cuit, Lafayette Radio, 100 Sixth Ave.,
New York 13, N. Y. is offering the pre-
amp as a kit (KT-71) for $8.95 com-
plete.

i
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Experimental model of Bell’s new high-frequency transistor. It has a cut-off frequency
of at least 500 mc and can be used to amplify 2500 independent voices simultaneously.

THE TRANSISTOR
that smashed o frequency barrier

A new transistor invented at Bell
Telephone Laboratories can provide
broadband, high-frequency amplifi-
cation never before possible with
transistors. The big leap in fre-
quency is made possible by a dif-
fusion process that carlier enabled
Laboratories scientists to create the
Bell Solar Battery.

This transistor is a 3-layer semi-
conductor “sandwich.” High -fre-
quency operation is obtained by
making the central layer exceed-
ingly thin. This was difficult to do

economically by any known method.

The new diffusion process, how-
ever, easily produces microscopic
layers of controllable thickness.
Thus it opens the way to the broad
application of high-frequency tran-
sistors for use in telephony, FM,
TV, guided missiles, electronic
brains and computers.

The new transistor shows once
again how Bell Laboratories creates
significant advances and then de-
velops them into ever more useful
tools for telephony and the nation.

A Bell scientist checks temperature as
arsenic vapor diffuses into germanium, cre-
ating 4/100,000-in. layer.

February, 1956
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on HI-lIIE I“BES
¢ all tubes branded Hi-Lite and dated e fully guaranteed for 1 year
¢ individually boxed in attractive red ® all Hickok mu tested to insure satis-
and black cartons faction
N C ruee @4 < | ruee 7 5¢.
T U B E ea. 1B3 678 6AF4 6CD6G
1RS 6v3 6AMS 6CU6
154 6W6 6ANS 6CF6
1X2 6X8 6BG6G 6Us
0z4 SAQS SSar 12547 sva 6Y6G 6BKS5 19aU4a
155 6AQ6 65J7 125J7 6AC7 7F7 8BK7 ST8
174 T6 65N7 125K7 6AG7 7Q7 6BL7 19BG6G
ea 6AHG 12auU7 6BQ6 25BQ6
avs 6AU6 65Q7 125N7 6AKS 12av7 6BQ7 25avs
1Us 6AVE 6V6 125Q7 6AUS 12AX; 6BN6 H;H;
6AVS 12AX 6BZ7
3aLs 6BA6 6wa 25L6 oAXa oAz
3aUs 6BCS5 6Xa 25W4 6BA7 12Bz7 Compare our prices
3BCS 6BFS 6X5 35Y4 g?sl')S ggb‘l and you'll buy
3aQs 6Ca 7cs 3525 65L7 125R7 Hi-Lite!
354 6C5 7c6 5045 65R7
3va 6CB6 7N7 50BS
SU4G 6F6 12ALS 50CS
sY3 6H6 12AT6 soL6 You will receive
523 615 12aU6 sov7 n ;:f_,{:; S;i"fig"'w'i';‘};
6AB4 6K6 12av6E 11723 everyl. order ‘of
GAGS K 7. 12BA6 W $10.00 or more.
6ALS 654 12BE6

TERMS-jShIpmen(s F.0.B. Irvington, N.

Please send fuli amount and
allow for postage. We refund excess money.
25 % deposit required on €.0.D.'s, 75¢ serv-
Ice charge on orders under $5. Subject to
prior sale,

HI-LITE

ELECTRONIC
837A 18th Avenue ®

~ WRITE FOR THIS I_E ARN TV

the practical way--

BUILD . 7.«
TRANSVision
TV KIT

els you
did ﬁarred o

PROFIT 3 WAYS:

SALES CO.
frvington 11, N. J

DEA

Jﬁ’ﬁl‘ 59 Nj\. 1
Pesigned so that
COLOR can_be added

*THIS MODEST INVESTMENT
gets you started on a most fas-
cinating project — assembling
the new “E” type Transvision
TV Kit in easy stages. For $15
you get PACKAGE <1 (standard
first package for all new “E”

LER ’
SALES KIT

MAKE BIG
HI-FI PROFITS

kits). This package gives you mleurn Tv
. . . the BASIC CHASSIS and required
Sell the finest HI-FI Units for custom build- R R T {2)Save up to 50%
ing or in BEAUT'FUL CABINETS Sell BE' When ready, you order the @Prepﬁre for COLOR TV

next stage (pkg. =2), etc.

R E E Shows & Creat TV Kits:

EXCLUSIVE: Only Transvision TV Kits
ALOC

LOW REGULAR WHOLESALE PRICES with full

dealer mark-up and with price protection.

are adaptable to UMF. Ideal for
FRINGE AREAS. No Previous Technical
Knowledge required. Write now!

TRANSVIsion

NEW ROCHELLE,

TRANSVISION Hi-Fi Equipment is
SOLD THRU SELECTED DISTRIBUTORS

TRANSVISION, INC., NEW ROCHELLE, N.Y.

(TN
in Canada: 1338 Queen St. W., Toronto 3, Ont.

N. Y.

g e e s 2l | 2= . MAIL THIS COUPON TODAY amm _

' TRANSVISION, INC, New Rochell, .. N el el o B - - A 2
Rush FREE Dealer SALES KIT on HI-Fl and name 1 | § 00 I'm enclosing $ ——_____ deposit. Send standard kit p

b of nearest distributor. 1 PACKAGE %1, with all Instruction Material. .Bulance C.O.D.l

] 1 O Send FREE copy of your new TV Kit Cotalog. N

§} Name ] | Y Nome ]

1 Rddres 1 Address. :

1 1 g ciy State

a City State L] oo o e o oo (e e (e
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Metering Circuits
(Continued from page 66)

S — §
of the shunting resistors to increase
the readings. A v.t.v.m. may also be
used here on its 3-volt d.c. range. One
of the v.t.v.m. adapters recently de-
scribed in the G-E “Ham News” will
also work well.

Let’s align this transmitter. Disabling
the final stage to prevent excessive
plate current from damaging the tubes
(either switch in a resistor of about
2000 ohms in the plate and screen sup-
ply, or pull the final tubes), we begin
by switching the meter into the grid
circuit of the first multiplier stage; V..
Naturally, any grid current read here
will be the result of the r.f. supplied
by the oscillator, V;, and will indicate
the oscillator output. The grid of the
tube, in a sense, serves as a rectifier,
and we're reading the rectified output.
Bear in mind that a defective tube or
lack of operating potential on either
Vi or V. will result in no reading!

For simplicity’s sake, we’ve shown
a Pierce oscillator, as this very de-
pendable circuit is being widely used
in commercial equipment, but any
type of oscillator can be used. First,
the plate adjustments in the oscilla-
tor stage are tuned for the point of
highest reading on the meter; next
the grid tuning of the first multiplier
is adjusted, also for highest reading.
Bear in mind that this is always a
“quantitative” not ‘‘qualitative” read-
ing. It makes no difference whether
the indication is one unit or one hun-
dred; half scale or full scale. All we're
after is a peak! The actual value of
the reading is determined by many
things; the amount of drive on the
stage, tube type, voltages on the stage,
and many others. However, for tun-
ing adjustment, all we want is a peak.

After this stage is peaked, switch
the meter into the next stage and re-
peat the process. The order of align-
ment must always be from oscillator
toward antenna, never in the other
direction, although individual stages
may be repeaked after a tube change
or other adjustments. Ordinarily, the
readings will tend to increase in
numerical value as we go toward the
antenna, however, if there is no actual
loss the set is probably operating
normally. If the stage under test is a
frequency multiplier the readings will
naturally be lower than for a straight
amplifier stage; a tripler will read
lower than a doubler, etec.

One very valuable feature of this
setup is the “facilitation of mainte-

nance,” as one manual puts it. In
smaller words, you have a built-in
troubleshooter. If any stage is not

functioning properly, you merely plug
in the meter and run over the differ-
ent switch positions, from the oscil-
lator on up. The bad stage will be
located immediately. The efficiency of
home-wound coils and circuits may be
easily tested by checking the readings
obtained against those of another type
coil, etc.

RADIO & TELEVISION NEWS
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For checking final plate current,
where the actual value may run
as high as 200 ma. or more, a varia-
tion of this circuit is employed.
A shunting resistor, this time a very
small one, is inserted in series with the
plate return and the meter connected
across it. One popular commercial
transmitter uses a 1-ohm resistor, with
a 50-microampere meter movement.
This results in a reading of around 27
pa., with an actual plate current of
200 ma. The internal resistance of the
meter movement used will alter this
reading greatly, due to the change in
the ratios of shunt current and meter
current. Here again, a v.tv.m. may
be used. If the resistor used is highly
accurate, the voltage drop may be con-
verted to plate current by Ohm’s Law.
Another and possibly simpler method
involves the use of a separate calibra-
tion meter, inserted into the circuit at
the same time. The current is varied
by changing the transmitter loading
and the readings on the test meter
noted, as compared with the actual
plate current being drawn. Once done
carefully, these calibrations will hold.

The meter jack used for this last
test must be very well insulated from
the chassis, as both sides are “hot”
with the final plate voltage, and an
insulated phone plug must be used on
the meter. Never make the mistake
of using a plug with a metal sleeve!
(Never mind how I know!)

This circuit is capable of infinite
variation, of course, and the one best
suited to your particular need should
be used. The meter may be panel
mounted and a selector switch in-
stalled. It may be plugged in when
needed, permitting the use of the me-
ter for other tests. If a selector switch
of the right type is not available, ordi-
nary pin jacks may be connected into
the circuit near cach stage, and the
hot lead of the meter plugged into
each stage, in turn, while the return
is connected to the chassis. This meth-
od is used in at least two makes of
commercial transmitters, while others
use the selector switch method.

If the frequency of the final stage is
well up into the v.h.f. region. up to
150-200 me., it may be necessary to
use an r.f. choke, as shown in Fig. 1,
of 1 to 3 phy. to prevent disturbance of
the circuit by the meter. This may
also be necessary in the last multiplier
stage if the frequency is high. Experi-
mentation will determine need.

"VOICEPONDENCE CLUB"

HE Voicepondence Club, one of the

country’s oldest tape recording ex-
change organizations, has recently been
incorporated under the laws of the state
of Virginia as a non-profil organization.

Control of the Club’s assets rests in
the hands of threc trustees who repre-
sent the group’s some 600 members in
the U.S. and 39 foreign countries. The
U.S. is divided into 13 distriets with a
deputy at the head. These deputies form
the Club’s board of advisors.

For full details on membership, write

C. E. Owen, Jr., Seety., Noel, Va.
February, 1956

New “Convertible’” 20-watt Amplifier and
Pre-Amp with controls, in one versatile unit,

only 39995

The new General Electric Convert-
ible is a dual-chassis design. In a
single, amazingly flexible and low cost

" unit there’s a powerful amplifier, with

20 watts of undistorted output—plus
a pre-amp with seven panel-mounted
controls. It gives you sound as it was
meant to be heard.

There’s New Installation Flexibility, too!
With General Electric’s dual-chassis

OR CUSTOM INSTALLATION

design, the amplifier and pre-amp may
be mounted independently in built-in
systems. Or, as one complete unit,
the handsome Convertible may be
placed on a bookshelf or table.

Write today for new hi-fi ideas and
the name of your dealer. General Elec-
tric Company, Special Products De-
partment, Section X 1526, Elecironice
Park, Syracuse, New York,

Progress /s Ovr Most /mpon‘an/- Product

GENERAL @3 ELECTRIC
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HARVEY
For 1[4,

TEST EQUIPMENT

EICO
PEAK-TO-PEAK

VTVM Kit

complete with
Dual-Purpose
. AC/DC Uni-Probe

A precision-engineered professional peak-to-peak
VTVM ot an unbectable price. Direct p-p voltage
readings, complex ond sine waves: 0-4, 14, 42,
140, 420, 1400, 4200 volts p-p. DC/RMS sine
voltoge ronges: 0-1.5, 5, 15, 50, 150, 500, 1500
volts {up to 30,000 volts with high-voltage probe).
Resistance ronges: 0.2 ohms to 1000 megs. 7

non-skip ranges on every function. 4 functions:
—+DC Volts, —DC Volts, AC Volts, Ohms. Uniform
3 to 1 scale ratio for extreme wide-range accuracy.
Large 42 inch meter in can’t-burn-out circuit.
Zero-center for TV-FM discriminator alignment.
One zero-adjustment for all functions and ronges.
1%, precision ceromic multiplier resistars. Size
814" x 5" x 5". Shipping weight 7 ibs.

Model 232-K, KIT ...
Also available factory wired.

EICO 5-Inch
PUSH-PULL

KIT

Precision scope with all
the extra sensitivity ond
response for accurate TV,
FM ond AM servicing.
Distortionless push-pull
vertical ond horizontal
amplifiers. Boosted sensi-
tivity, .05 to .1 RMS volt
per inch. Useful to 2.5
megacycles. TV-type multivibrator sweep ¢jreuits,
15 cps to 75 kc. Z-axis intensity modulation fea-
ture. Dual positioning controls move frace any-
where on screen. Complete with 2-6J5, 3-6SN7,
2-5Y3 and 5-inch CRT. Size 8% x 17" x 13.”
Shipping weight 29 Ibs.

Model 425-K, KIT.
Also available factory wired.

EICO TUBE TESTER KIT |

A professional EICO
Service-Engineered |
tube tester and mer-
chandiser at a rock-
bottom price. large
41/, inch full-vision
meter, Tests conven-
tional and TV tubes,
including 9-pin mini.
atures. New lever-
action switches — test
every tube element.
[liuminated “Speed
Roll Chart.” Two grid caps. Short and open-element

overload bulb. Electronic rectifier. Size 124"
x 92" x 4V, Shipping weight 12 Ibs.

Model 625-K, KIT.............
Also available factory wired.

HARVEY stocks the complete
EICO line of 46 kits and instruments.

HARVEY Delivers Everywhere
in the World

Prices Net, F.0.B., N.Y.C.
Subject to change without notice

ESTABLISHED 1927

@ HARVEY 2o

103 W. 43rd St., N. Y. 36, N. Y. ® 3U 2.1500
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tests, Spare socket for new tubes. Protective §i

TAPE TRANSPORT
Telectrosonic Corporation, 35-18 37th
Street, Long Island City 1, New York
has developed a new tape transport
unit especially for custom installation.
The unit is supplied with tape trans-

port, recording amplifier, playback
preamplifier, and erase oscillator.

Operational features include dual
speeds of 7.5 ips and 3.75 ips; 7 di-
ameter reel capacity for up to 2 hours
play; single function control for rec-
ord, idle, and play; preset recording
level; and output jack for power am-
plifier connection.

The Model 220 has an output of 1
volt, frequency response from 50 to
12,000 cps =3 db at 7.5 ips; signal-to-
noise ratio of 45 db (NARTB stand-
ard), less than 2 per-cent distortion,
flutter and wow of less than .3 per-
cent, low input for crystal or dynamic
microphones, and a high input for line
input from tuner, TV, radio, or record
player.

WIDE-BAND FM TUNER

Hermon Hosmer Scott, Inc., 385 Put-
nam Ave., Cambridge 39, Mass. has de-
veloped a new wide-band FM tuner
which is designed to meet the demand
for a moderately priced unit of good
quality.

The Type 311 includes automatic
gain control, a tuning meter, a new

—

planetary drive tuning mechanism, and
edge-lighted lucite tuning dial.

The wide-band design permits ex-
treme selectivity to separate stations.
Spurious cross-modulation responses
caused by strong local signals are re-
jected by more than 80 db. The tuner
provides 3 guv. sensitivity for 20 db
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quieting, a 2 mec. wide-band detector
and limiters, 80 db rejection of spuri-
ous cross-modulation responses by
strong local signals, a.g.c., low imped-
ance output permitting cables up to 70
feet in length to the amplifier, and pro-
visions for multiplex. A free bulletin
on this tuner is available on request.

50-WATT AMPLIFIER KIT

Dyna Company, 5142 Master Street,
Philadelphia 31, Pa. is now in produc-
tion on a new high-power amplifier
which is being offered in kit form as
the “Dynakit Mark I1.”

The circuit is designed around the
company’s A-430 output transformer.
It uses only three audio tubes to deliver
50 watts of power (100 watts peak) at
less than 1 per-cent IM distortion with
full power available throughout the
entire 20 cps to 20 ke. audio spectrum.

The small number of stages reduces
phase shift to unusually low values,
providing a substantial margin of sta-
bility without need to restrict the fre-
quency response.

The amplifier measures only 9”x 9"
x6%"” high. Construction of the unit is

i

e

facilitated and simplified by use c¢f a
pre-assembled printed circuit board on
which most of the audio components
are mounted. Complete step-by-step
directions and pictorial diagrams are
supplied with each kit.

HI-FI ACCESSORIES

Insuline Corp. of America, 186 Gran-
ite Street, Manchester, N. H. has re-
cently introduced two new accessory
items designed expressly for the audio-
phile.

The first is a dual hi-fi connecting
cord which makes the interconnection
of many types of hi-fi equipment easy
and quick. It features a double end
with convenient spade lugs on one end
and a phono pin plug on the other. It
is catalogued as the No. 2394.

The second unit is a quality shielded,
low-capacity connecting cord whose
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BUILD 16 PRINTED CIRCUIT AND
~METAL CHASSIS RADIO CIRCUITS

~only $19.95 complete

With the New Deluxe 1956
PROGRESSIVE
RADIO “EDU-KIT”

Build 16 Receiver, Transmitter,
Code Oscillator, Signal Tracer,
Signal Injector Gircuits

No Knowledze of Radio Necessary
No Additional Parts Needed
Excellent Background for TV
Learn High Fidelity

Used in 79 Countrles

School Inquirles Invited
Learn Practical Radio Theory, Construction

Fn E RADIO and TELEVISION SERVICING LITERATURE
: OMN REQUEST (5ee Coupon Below)

WHAT THE "EDU-KIT" OFFERS YOU

Our Kit is designed to provide a fundamental background in radio, with
the basic facts of Radio Theory and Construction Practice expressed simply and
clearly. You will gain a knowledge of basic Radio Principles involved in Radio
Reception, Radio Transmission and Audio Amplification. N

. You will learn how to identify Radio Symbols and Diagrams; how to build
radios, using regular radio circuit schematics; how to mount various radio parts;
how to wire and solder in a professional manner. You will learn proper chassis
layout. You will learn Printed Circuitry. You will learn how %o service and
trouble-shoot radios. You will learn code. You will receive training for F.C.C.
Novice License. You will tearn High Fidelity.

In brief, you will receive a orattical basic education in Radio, worth many
times the small price you pay.

THE KIT FOR EVERYONE

The Progressive Radio ‘“‘Edu-Kit’" was specifically prepared for any person
who has a desire to learn Radio. The Kit has been used successfully by young
and old in all parts of the world. It is not necessary that you have even the
slightest background in science or radio.
. The Progressive Radio ‘‘Edu-Kit’’ is used by many Radio Schools and Clubs
in this country and abroad. It is used by Armed Forces Personnel and Veterans
throughout the world.

The Progressive Radio ‘‘Edu-Kit’' requires no instructor. All instructions
are included.  All parts are individually boxed, and identified by name, iliustra-
tilor_| a‘rild diagram. Every step involved in building these sets is carefully ex~
plained.

“LEARN BY DOING”—PROGRESSIVE TEACHING METHOD

R The Progressive Radio ‘‘Edu-Kit'’ comes complete with instructions. These
instructions are arranged in a clear, simple and progressi ner. The theory
of Radio Transmission, Radio Reception, Audio Amplification and servicing by
Signal Tracing is clearly explained. Every part is identified by illustration and
diagram. You will learn the function and theory of every part used.

e Progressive Radio ‘‘Edu-Kit’' uses the principle of ‘‘Learn by Doing.”
Therefore you will build radio circuits, perform jobs, and conduct experiments to
illustrate the principles which you learn. These circuits are designed in a modern
manner, according to the best principles of present-day educational practice. You
begin by building a simple radio. The next set that you build is slightly more
advanced. Gradually, in a progressive manner, you will find yourself constructing
still more advanced multi-tube radio sets and doing work like a professional
Radio Technician. Altogether you will build Receiver, Transmitter, Code Oscil-
lator, Signal Tracer, Signal Injector Circuits—16 in all. These sets operate on
105-128 V. AC/DC. For use in Foreign Countries having 210-250 Volt Source,
and Adaptor for 210-250 V, AC/DC operation is available.

THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE

You will receive every part necessary to build 16 different radio circuits,
Our ‘‘Edu-Kits'' contain afl tubes, tube sockets, chassis, variable, electrolytic,
and paper condensers, resistors, tie strips, coils, hardware, tubing, Instruction
Manuals, Printed Circuit Materials, etc. Selenium rectification is used through-
out. No solder or wire included. R

Every part that you need is_included. These parts are individually pack-
aged, so that you can easily identify every item. A soldering iron is included, as
well as an Electrical and Radio Tester. Complete, easy-to-follow instructions are
provided. All parts are guaranteed, brand new, carefully selected and matched.

In addition, the “Edu-Kit’’ now contains lessons for servicing with the
Progressive Signal Tracer and Signal Injector, F.C.C. instructions, quizzes, High
Fidelity Instructions.

TROUBLE-SHOOTING LESSONS

Trouble-shooting and servicing are included. You will be taught to recognize
and repair troubles.  You will build and_learn to operate a professional Signal
Tracer and Signal Injector. You will receive an Electrical and Radio Tester, and
learn to use it for radio repairs. While you are learning in this practical way,
you will be able to do many a repair job for your neighbors and friends, and
charge fees which will far exceed the cost of the ¢‘Edu-Kit.”” Here.is your
opportunity to learn radio quickly and easily and have others pay for it.

FOR FLUSH CUTOFF

where ordinary

pliers won’t reach!

These new XCELITE TRANS-
VERSE CUTTERS are specifically
designed for work on the miniature
and sub-miniature sets now becom-
ing so popular. Thin nose gets in
like our long-nose pliers—narrow-
yet-tough blades cut fiush

to a surface! Spring re-

turn means you don’t have

to get your whole hand

into chassis. Drop-forged
strength. Keen,
hand-~honed

blades. Available

chrome-plated, E LOOK!

too. There’s an 3

XCELITE spe- NO HANDS!
clal-purpose plier F @  Spring return permits
for every job. Ask using just the

our supplier!
¥ BE thumb and finger

=
[
™

o e e e e

XCELITE,
INCORPORATED

Dept. E
Orchard Park,
New York

YOUR COPIES OF
ARE VALUABLE!

R i R e BT

Printed Circuitry Now Included

You build a Printed Circuit Signal Injector, a serv-
icing instrument that can detect many Radio and TV
troubles. A Printed Circuit is a special insulated board
on which has been deposited a conducting material
which takes the place of wiring. Various parts are
plugged in and soldered to terminals. This new
process is now popular in commercial radios, TV,
hearing aids, industrial electronics, etc,

. FREE EXTRAS

® RADIO AND ELECTRICAL TESTER e ELECTRIC SOLDERING IRON
® HIGH FIDELITY GUIDE ® QUIZZES e CONSULTATION SERVICE
® TESTER INSTRUCTION MANUAL e TELEVISION BOOK

Keep them neat...clean...
ready for instant reference!

Now you can keep a year’s copies of RADIO & TELEVISION
NEWS in a rich-looking leatherette file that makes it easy to
locate any issue for ready reference.

Specially designed for RADIO & TELEVISION NEWS, this
handy file~with its distinctive, washable blue Kivar cover and
16-carat gold leaf lettering—not only looks good but keeps every
issue neat, clean and orderly.

So don’t risk tearing and soiling your copies of RADIO & TELE-
VISION NE WS—always a ready source of valuable information.
Order several of these RADIO & TELEVISION NEWS volume
files today. They are $2.50 each, postpaid=3 for $7.00, or 6 for
$13.00. Satisfaction guaranteed, or your money back. Order
direct from:

== smMAIL TODAY—ORDER SHIPPED SAME DAY RECEIVED= wm

O Send ‘‘Edu-Kit'" Postpaid. 1 enclose full payment of $19.95.

O Send “Edu-Kit'' C.0.p | will pay $19.95 plus postage.

0O Send me FREE additional informatjon describing ‘‘Edu-Kit.'”” include FREE
valuable Radio and TV Servicing Literature, No obligation,

(Outside U.S.A.—No C.0.D.’s. Send check on U.S. bank or Intern't’l M.O.

T“Edu-Kit"' for 105-125 V. AC/DC $20.95; 210-250 V. AC/DC $23.45.)

JESSE JONES Box CORP., DEPT. RN MAO rriesinn .. .
BOX 5120 AdAresSs ... vt v e ser e sar e arar st sas s aser s r o et ..
Philadelphia 41, Pa. | | @ e 00000 BEEES 5008 nGE860000666E 500000 R,

PROGRESSIVE "EDU-KITS' INC.
497 Union Ave., Room 50E, Progressive Bldg., Brooklyn 11, N. Y.
h-n—-m_---n-n-------—-_-‘

February, 1956 145

(Established 1843)

N R R e e e e e o e e e e e e e i 2 e i i i e e ™ "

Ba:
M BN IS S BN S B —‘ e e ™ ™ ™ e T e e e

www americanradiohistorv com


www.americanradiohistory.com

JUST PLUG INTO!
CIGAR LIGHTER
ON DASH

]

iiravlectric =

CONVERTERS

AND YOU
CAN USE
“101" USES—No need to leave appliances for work or pleas-
ure behind. Take them along. Use them on business trips,
camping, at the cabin, hunting, etc. Just plug Trav-Electric
into cigar lighter on dash. Plug appliances into Trav-Electric.
That is all!

Electric

6 MODELS—for both 6 and 12 volt batteries. All models = TN

change batlery current to 110 volt A.C. 60 cycle, same L o 7; Shaver

as at home. Sizes 2” x 2” x 32" to 4” x 5”7 x 6". nlat A

Capacities: 10 to 125 watts. Fully guaranteed. List ’*,ﬁ@: \L/\”
prices: from only $11.95 to $54.95. == ESS

See your Jobber Salesman, or write for name of nearest E,;?\ltg =) -
Jobber. L7 '
P, =
e %172
- j} Y Small
P =9, Electric
i ’ Drill

Test
Equipment o

\ === Soldering =
l" iron

Dictating Machine Heating Pad Phonograph Hand Vac.

In Canada wrile: Atlas Radio Corp., Ltd.
560 King St. West, Toronto 28, Ont.
Export Sales Division: Scheel International,

Inc., 4237 N. Llincoln Ave. Chicago 18,
tll., U. S. A, —Cable Address—Harscheel

TERADO COMPANY

Mfrs. of Electronic Equipment Since 1927
1058 Raymond Ave., St. Paul 14, Minn.

Aecrodound

ULTRA-LINEAR
OUTPUT TRANSFORMERS

Acrosound oulput transformers with Acro-
developed Ultra-linear amplifiers assure
the finest in sound. Lows are more ar-
ticulate, transient qualities of highs are
preserved and reproduced with sparkling
realism.

Percentage of screen winding is care-
fully chosen to minimize distortion at
high and low output levels. Screen and
plate winding sections are interleaved
and tightly coupled for maximum pow-
er output over the greatest bandwidth.

For new highs in performance use the
TO-330 transformer with 6550 or EL-
34/6CA7 output tubes in the Ultra-Linear
Williamson circuit, Details and catalog
ypon request.

Precision stylus pressure
gauges available in 2 dels
calibrated from 2 to 15 grams
or 3 to 30 grams each way from
center position.

The extra indicator "hand"” will remain at
the maximum reading of the device until
reset by a knob on the dial face,
CORRECT STYLUS. PRESSURE NOT ONLY
GUARANTEES MINIMUM STYLUS AND
RECORD WEAR, BUT ASSURES SOUND
PICK-UP AT MINIMUM DISTORTION.

= Dealers —
Why not investigate ...

Send for Folder Code GIOJU
—
WRITE FOR ILLUSTRATED FOLDER

GEORGE SCHERR C0., Inc.

200-RT LAFAYETTE St., NEW YORK, N. Y.

ACRO PRODUCTS COMPANY

369 SHURS LANE, PHILADELPHIA 28, PA.
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design insures minimum leakage. The
ends are equipped with sturdy insu-
lated phono pin plugs for noise-free
connections and durability. This cord
is available in 18, 36, and 72 inch
lengths as catalogue numbers 2386,
2388, and 2398, respectively.

FM TUNER KIT

Heath Company, Benton Harbor,

Michigan is currently offering a new
FM tuner kit, the Model FM-3.
Sensitivity is better than 10 av. for
20 db of quieting and it employs a com-
pletely modern tube line-up for high
gain and stable operation. The tuner
incorporates its own power supply and

has provision for low-level or high-
level output at low impedance.

The tuner matches the company’s
WA-P2 preamplifier in color, styling,
and physical size. It features a.g.c., a
highly stabilized oscillator, and illumi-
nated tuning dial. The i.f. and ratio
transformers are pre-aligned and the
front-end tuning unit is pre-assembled

{ and aligned. The tube lineup includes a

6BQTA, 6U8, two 6CB6’s, a 6AL5, a
6C4, and a 6X4.

Write the company for full details
on this tuner kit.

15” SPEAKER LINE

Racon Electric Co., Inc., 1261 Broad-
way, New York 1, New York has en-
tered the high-fidelity field with a new
line of high-compliance speakers.

The new “Hi-C” line employs a new
principle in cone suspension which gives
them extremely large motions, lowers

the resonant frequency (24 cycles), and
introduces pneumatic damping, result-
ing in smooth and linear response.
The “Hi-C” suspension results in
practically a “free-edge” cone, having
great flexibility without encountering
mechanical restraints or magnetic non-
linearity. A special cellular formula-
tion of plastic is used between the cone
edge and the supporting basket.
Currently the line is available in
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three fifteen-inch models; a woofer, a
wide-range dual cone, and a triaxial
model. Eight- and twelve-inch models
are undcr development.

MARANTZ AMPLIFIER
Marantz Company, 44-15 Vernon
Blvd., Long Island City, New York has
rceently introduced a new power am-
plifier which provides either 40-watt
“Ultra-Linear” operation (80 watts

- s

peak) or 20-watt triode operation for
speaker systems of lower power rating.

Response at 40 watts is from 20 cps
to 20 ke. = .2 db and 15 cps to 40 ke.
#+ 1 db. At 1 watt response is from 2 cps
to 55 ke. =1 db. The response is rolled
off approximately 2.5 db at 100 ke. to
control transient response. The unit
features two high-gain inputs and one
precamp input, and 4, 8, or 16-ohm out-
puts. Hum is better than 90 db below
40 watts.

Jor full performance specifications
on this unit, write the manufacturer
direct.

PHONO DRIVE KIT

General Cement Mg. Co., 919 Taylor
Avenue, Rockford, Illinois is doing its
part to help service technicians obtain
their fair share of the growing record
player repair business by introducing
a handy phono and recorder drive Kkit,
the “G-C P400 Phono Kit”.

The company claims that the 51 ex-
act replacement drives in the new kit
permit the scrvicing of the majority of
record changers and tape recorders
now on the market. A complete refer-
ence chart, suitable for wall mounting,
is packed with each kit. The kit (Cata-
logue No. P400) is packed in a clear
plastic storage box.

RAULAND AMPLIFIER
The Raulund-Borg Corporation, 3515
West Addison St., Chicago 18, Il1l. has

recently released a new 20-watt ampli-
fier, the Model 1520.

Housed in a new “space saver” cabi-
net only 4” high, the enclosure comes in
charcoal black with marbleized gold ef-
fect. The unit is available with exten-
sion shafts for behind-panel mounting

February, 1956

{VACUUM TUBE VOLTMETER)

wl
1)
z
w
-
-d
i
()
>
w
O
=
D
we
po4
o
o
o}
>

PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY

The MODEL “777” VIVM.is a completely self-contained,

ready-to-use test instrument. lts accessories and the HF co-ax
cable, DC Probe, AC line cord and instruction book all fit in
the genuine California Saddle Leather carrying case that is
furnished with the instrument,
42 Unduplicated Ranges
llluminated Dial (5000 hour self-contained lamps)
Die Cast Chrome Finished Bezel
Metal Case, unbreckable, ultra compact
Doubly Shielded, time proven 200 microamp movement
Permanent Accuracy... 3% DC, 5% AC
Large, Easy to Read Scales 47" Long
Color Coded Scales: green—ohms;

black—AC, DC; Red—P. to P.
2 Zero Center Scales for FM Discriminator Alignment
Separate Range and Function Switches
Only 2 Jacks for All Measurements
New, High Style, Easy-to-Use Chrome Bar Knobs
Dua! Purpose Handle also serves as AC line cord reel

777" VIVM.complete with $ 95
Coaxial Cable, DC Probes and Leather Case i
at your PARTS DISTRIBUTOR

151 PASADENA AVE., SDUTH PASADENA, CALIF.
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AMATEUR
CRYSTAL
HEADQUARTERS

FOR THE MAN WHO WANTS
A Rugged Crystal

We have the DC-34 holder you
can use with a %" adapter—
man! what output—a big %"
piece of quartz that really
oscillates—ground by skilled
craftsmen and counted to your
exact frequency by our elec-

tronic counter.

EACH

NOVICE BANDS
IN 1 KC STEPS

DC-34 OR FT-243
6-10-20-40-80 METER
HAM BANDS IN DC-34

OR FT-243 79c
STOCK XTALS

i 50¢

FT-243
DC-34
FT-171 EACH

Send postcard for free list
‘of frequencies.

DC-34 HOI.DERS

2175 3412 3790 4030 4275

3422 5 3792 403

3462 3825

3480 3830

3520

3540

3575

3580

FT-243 HOLDERS
5675KC-8650KC IN 25KC STEPS
FT-241 LATTICE XTALS
ALL FREQ. FROM 370-540KC
500KC CRYSTALS $1.00

TEXAS CRYSTALS

‘The biggest buy in the U. 5.”

P. O. BOX 1912, DEPT. R
FORT WORTH, TEXAS

TERMS: All Hems subject fo prier sale end chomge
of price without nofice. ALL crystal orders MUST be
occompanied by check, cash or M. O. WITH PAY.
MENT IN FULL. MO C.O.D. Postpaid shipments
made in U, 5. end possessions only, Add S¢ per
crystal for postoge ond hondling chorge.
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where custom installation is desired.

The Model 1520 has a frequency re-
sponse of 20 to 40,000 cps *= .5 db. Har-
monic distortion is no more than .5 per-
cent measured with the secondary (16
ohms) of the output transformer prop-
erly loaded. The IM distortion is less
than .5 per-cent at listening levels and
less than 2 per-cent at rated output.
There are six response curves available
from four crossover and four roll-off
positions: Eur., AES, ffrr, RIAA, 78
(Pop), and Quiet (scratch reduction).
Five inputs are available.

The amplifier measures 15%"” wide,
11” deep, and 4" high. Full details from
the manufacturer on request.

COMPENSATOR-PREAMP
McIntosh Laboratory, Inc., 320 Wa-
ter Street, Binghamton, New York is
marketing a new “professional” audio
compensator and preamp which has

been designed for use in custom home
music systems.

Ingenious bass and treble switches
produce an extremely wide degree of
sound shading so that the listener may
reproduce music to suit his taste. The
C-8 also provides separate knobs fur-
nishing bass and treble boost and de-
emphasis. An aural compensator pre-
serves the low and high frequencies in
proper balance to compensate for the
human ear characteristics at low
listening levels.

A rumble filter cuts out low-fre-
quency disturbances which may result
from noisy turntables. Five input
channels provide for any sound source,
including two phonograph cartridges.

A data sheet on the C-8 is available
upon request.

G-E SPEAKER

General Electric® Company, Elec-
tronics Park, Syracuse, New York has
announced the development of a new
loudspeaker which is capable of maxi-
mum performance over long periods of
time and under the most adverse con-
ditions of humidity.

The new speaker is equipped with an
aluminum voice coil, the cone is wa-
terproofed, and the gasket is varnish-
impregnated chip-board. Designed spe-
cifically for installation in passenger
aircraft for p.a. use, the speaker is
equipped with a 45-ohm voice coil to
insure maximum intelligibility.

"WEATHER-BALANCED" TAPE
Minnesota Mining and Manufactur-
ing Co., 900 Fauquier Street, St. Paul
6, Minn. is now offering a new “weath-
er-balanced” magnetic tape which pro-
vides 50 per-cent more recording time

www americanradiohistorv com

than conventional tapes and features
a more durable polyester backing.

The major features of the new No.
150 tape 1is its one-mil polyester *
“weather - balanced” backing made
from Du Pont “Mylar” film for resis-
tance to changes in temperature and
humidity and also for greater strength.
As a result, the company is recom-
mending it for all critical recording
applications where long-play is also
a requirement.

Full details on this new Scotch No.
150 will be supplied by the manufac-
turer upon request.

AUDIO OUTPUT TRANSFORMER

Dyna Company, 5142 Master St.,
Philadelphia 31, Pa. has announced the
availability of a new line of high-
fidelity audio output transformers
which feature a unique para-coupled
winding arrangement which provides
good quality and performance at mod-
erate cost.

The first unit of the line, the “Dyna-
co” A-430, matches 6550 tubes or
6CA7/EL-34 tubes in circuit configura-
tions furnishing from 50 to 100 watts.
It is recommended for use in connect-
ing Williamson-type amplifiers of 50
watt power capabilities using either
of the above-mentioned tube tubes.

The transformer has a guaranteed
frequency response *= 1 db from 6 to
60,000 cps. Complete data on the trans-
former plus circuitry for converting
Williamson-type amplifiers to higher
power are available from the company.

ERASING PENCIL
As an accessory for film or tape re-
cording, the Cinema Engineering Com-
pany Division, Aerovox Corporation,
Burbank, California is now offering its
“Magnetic Erasing Pencil,” Type 8905.
This device is most practical for
erasing limited small areas when it is
necessary to erase a syllable or part

of a word. It operates on 115 volts, a.c.,
60-cycles at 10 watts and comes com-
plete with press-to-operate switch and
six feet of cord.

Dimensions of the device are similar
to a king-size fountain pen. It is fin-
ished in a black phenolic material.

CUSTOM TAPE RECORDER

A new tape recorder unit designed
specifically for custom installations has
been introduced by Telectrosonic Cor-
poration, 35-18 37th Street, Long Is-
land City 1, New York as its “Custom
220",

The unit comes complete with tape
transport, recording amplifier, play-
back preamplifier, and erase oscillator.
Operational features include dual
speeds of 7% and 3% ips; 7" diameter
reel capacity for up to two hours play;
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a single function control for record,
idle, and play; preset recording level;
and 1-volt output jack for power ampli-
fier connection.

Frequency response is from 50 to
12,000 cps, £ 3 db at 7% ips. The unit

is supplied either as a chassis for cus-
tom installation or with a hardwood
base to permit the recorder to be used
separately.

ANTI-STATIC CARTRIDGE

Fenton Company, 15 Moore Street,
New York 4, New York is now mer-
chandising two new phono cartridges
that incorporate a special antistatic
feature.

The “Fen-tone” B&O-350A profes-
sional magnetic cartridge and the
P-12A+ extended range high-fidelity
crystal cartridge both are available
with a % to 1 microgram of radioactive
material sealed inside a gold-silver lam-
inate near the stylus. The radiated al-
pha rays effectively ionize the air at the
contact point of the stylus and record,
thus dissipating static electricity at its
source.

NEW ALTEC TUNERS
Altec Lansing Corporation, 161 Sixth
Ave.,, New York 13, New York is cur-
rently offering two new high-fidelity
tuners to the audio trade.
The 304A is an AM-FM tuner of ex-
ceptional selectivity, stability, and free-

3

dom from drift while the 305A is a
straight AM tuner. Both units are
available in blonde and maliogany fin-
ishes which are matched to the com-
pany’s other furniture-cabineted com-
ponents.

TURNTABLE-TONE ARM
Gray Research and Development
Company, Manchester, Conn. is now
marketing a new turntable and tone
arm combination which features a cue
light in the arm rest for illuminating

Holf the fun ia b

with o, TECH-MASTER ¢z

H1-FI

FM TUNER th«w

\\. &\

o> e
Self-contained power supply * Tuning roﬁge'Bf-|09
Mc * 200Kc IF bandwidth ¢ Grounded-grid RF
stage * AFC with front.control cutoff
vernier tuning ¢ No-drift ratio detector * 4 uv
sensitivity for 20 db quieting * Standard de-
emphasis network ¢ .8 volt RMS cathode-follower
cutput ¢ 3.2 veolt RMS high-impedance output
* 300 ohm input impedance ¢ Switch-controlled
AC receptacle for auxiliary equipment.

Model FM-18, complete with punched chassis, tubes,
and hardware (less wire and solder)... 29.50

Self-Powered
PREAMPLIFIER
EQUALIZER

99054

Cothode-follower output ® Loudness-compensating
control ¢ Input selectar ¢ 4 input channels
* lIndependent bass and treble boost and attenu-
ction ¢  S5-position equalization control ¢ AC
receptacle for auxiliary equipment ¢ Self.contained
power supply.

Model TM-16SP, complete with matching gold
escutcheon, $24.50

1 . l¢
Finedt
630-TYPE i
TV KIT g
Advanced Cascode turret ¢ AFC horizontal sync.
* 3-stage sync. amplifier, clipper and separator
* 4.stage stagger-tuned video IF * Adjocent-
channel trap * 2-stage video amplifier * Direct-
coupled keyed AGC circuit * 5 microvolt sensi-
tivity ® For 21 to 27" {90°) picture tube.
Model 630-9, complete with all components,

brackets, speaker, and tubes (less kine, wire and
solder). $159.50

M,'The quality and performance of Tech-

Master kits reflect the combination of long
experience, skilled engineering, and painstak-
ing craftsmanship, which has made Tech-
Master the foremost name in Custom Tele-
vision. This is your assurance of the uniform
excellence of every Tech-Master product.

Television - Radio - Audio

brackets {less kine, wire, and solder}..........

ed, you'll enjoy building a Tech-Master Kit almost as
much as you'll enjoy using the finished product.
Simple, step-by-step pictorial diagrams guide your every
move right down to the last detail. Your feeling of pride
‘and accomplishment will be well justified when you plug
in the last tube and put your unit to its initial test. Then
you will definitely agree, as do thousands of others, that
when you build with Tech-Master, you build the best.

-

WILLIAMSON
TYPE
20-WATT
AMPLIFIER

Frequency response flat and smooth thru entire audi-
ble range * Less than .0025 distortion at normal
listening levels * Excellent transient characteristics.

Model TM-15A, complete with tubes — sockets,
terminal strips, and connectors mounted........$49.95

PREAMPLIFIER
with Cathode
Follower Output

4 input channels ¢ Separate bass ond treble
controls * 3-position equolizer * AC outlet for
auxiliory equipment * Powered by main amplifier.

Model TM-17P, complete....mnn

New vv
CRAFT KIT

Super-selective 12-channel turret tuner * [F sec-
tion completely wired and oligned * 9@ microvolt
sensitivity * 3-stage stagger-tuned IF ¢ AGC
* Syncro-guide AFC with horizontal hold ® Cer-
amic core horizontal output xmfr with beam power
amplifier. For L.V. electrostatic kines 17%—21",

Model 5516W, complete with tubes, hardware, and
$94.50

SUPERHET

AC-DC RADIO

Broadcast Band —~ 550-1720 KC * Super-sensitive
circuit with built-in loop antenna ¢ AVC * 5 tubes.
Model 3B5K, complete with tubes and handsome
bokelite cabinet (less wire and solder)......... $19.95

e
e

Write for latest catalog of complete Tech-Master line

ITECH-MASTER CORPORATION

the record changing process. 75 Front Street, Brooklyn 1, N. Y,
February, 1956 149
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DYNAMIC
1956 MODELS

RED BY &

A

EERTE

FOR

TELEVISION &' FM ACCESSORIES
Tested and specifications certified by
Maw TYork Testing Laboratories, lne,

Guaranteed complete suppression-and elimination

of disturbances in antenna system caused by igni- I

g tion, diathermy, X.ray, industrial RF, appliances, |
il fluorescence, neon, and transmitters.

® Passes all frequencies above 40 mec.

® Rejects ali frequencies below 40 mc.

B Model No. Ti2i List $6.00
Introductory Price $4.95
B Q
P L,

| v

de-luxe

| TRI-SET COUPLER

v 3
v e

DYRAMIC ELECTRONICS,

For highly efficient operation of any combination
of 2 or 3 TV sets or FM Recewers from | Antenna
of any type . . . absolutely no interaction.

® Less than 6 db insertion loss.

® 40 to S0 db rejection ratio.
Model No. T30 List $7.50

Introductory Price $5.45

Assures removal of overload in strong signal areas
. .. will improve and remedy faulty AGC circuits |
in TV and FM Receivers . . . regardless of cause,
® Eliminates ghosts and image tearing
® Reduces audio and video distortion,
Model No. TII5 List $6.00

Introductory Price $4.95

SATISFACTIOM GUARAMTEED OR
: YOUR MONEY BACK

An 8-page booklet packed with every
“Dynamic’’ accessory. “How to recog- [
nize and remedy your TV and FM
problems’”” . . . Also improvement sug- [
gestions by eminent electronic engineers [

. Edited by Dr. H S. Bennett, D.SC. in E.E.

AVAILABLE AT LEADING PARTS DISTRIBUTORS.
ALBREALY IN ETQCK AT —
Olson Radio, 73 E. Mill St., Akron, Ohio
Olson Radio, 623 W. Randolph, Chicago, I,
Olson Radio, 5918 Penn Ave., Pittsburgh, Pa. x
Newark Electric, 223 W. Madison, Chicago, Il [
Newark Electric, Century Blvd., !nglewood, Calif
Milo Electronics, 215 Fulton St., New York, N Y, K&
Chas. Freshman Co., 6610 Euclud Ave., Cleve O.HS
Allied Electric, 1320 W. Erie Ave., Phila. Pa. -
Cramer Electronics. 811 Boylston St., Boston, Mass. i
Electronic Whis., 2345 Sherman Av., N.W.Wash., D.C
Slate & Co., 2755 Webster Ave. Bronx, New Yorkss
Dorosin Dist. Corp., 10 W. 13th St., N. Y. C. >
Hudson Radio, 48 W, 48th St, N. Y. C.

Manufacturad by ;

DYNAMIG ELECTRONICS-NEW YORK, INC. :
FOREST HILLS, LONG ISLAND, N. Y.
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The unit is being offered in a choice
of pedestals in red, yellow, green, or
pebble gray. The top of the motor-
board is finished in ‘“satin copper.”
The turntable comes equipped with the
company’s 108C viscous damped tone

arm. The turntable will handle rec-
ords up to 12" in diameter and will
play 16” professional transcriptions.
The turntable operates at all three
standard speeds.

Full specifications on this new unit
will be supplied by the company on
request.

Spot Radio News
(Continued from page 14)

struction, instead of the conventional
plates, said to give more output per
pound, has been announced by the Air
Research and Development Command
Headquarters.

In pile-type construction each cell is
an individual battery which prevents
intercell action, due to contact be-
tween cells through the electrolyte.
With this type of construction, an in-
dividual filler hole is required for each
cell. In a dry-charged condition they
are capable of shelf storage for months.

The dry-charged system is activated
manually by a vacuum pump and spe-
cial reservoir units which have hypo-
dermic-type needles for piercing the
cell seals. A valve is tripped auto-
matically to allow the proper amount
of electrolyte into the battery. This
procedure has been found to insure
rapid and complete wetting of all por-
tions of both positive and negative ele-
ments.

The pile-type designs have been con-
structed in three sizes: .1, 3, and 12
ampere hours. The latter size shows a
yield of over 70 ampere hours per
pound and five watt hours per cubic
inch.

ARDC HAS ALSO REVEALED the de-
velopment of a high-powered radar set,
which, it is said, can be erected in less
than three hours by a crew of thirty
men.

Designed for early warning and long-
range detection, the search system has
a capability of seeing aircraft at high
altitudes, and may be used for inter-
ception purposes, when coupled with a
height-finding radar of comparable
range capability.

The equipment can be transported
to the field in nine trucks and two
trailers, which comprise a self-sup-
porting radar system for tactical use.
Included are shelters for the housing

www americanradiohistory com

. system is a

of operational components, as well as
operating personnel.

The antenna is erected with a pow-
ered winch attached to one of the nine
trucks. Sections of the antenna, a 25-
foot long, 14-foot high affair, are joined
together manually at ground level.
The winch is then used to pull the an-
tenna into operating position on top of
its pedestal and tower. The antenna is
supported on the ground by four out-
riggers; during operation it is con-
tinuously rotated 360 degrees.

One of the features of the new radar
lightweight reinforced
plastic shelter, 32-feet long, which
houses the operational equipment.

IN TIME FOR THE NAVY's Operation
Deepfreeze Antarctic expedition is a
balloon-raised antenna system for the
Navy’s new icebreakers. To be in-
stalled on the USS Glacier, the anten-
na, called the “Skyhook,” will have
1200-feet of wire raised vertically by
small zeppelin-type balloons about 30-
feet long. The antenna system is ex-
pected to provide the ship with a re-
liable communication range of 1500
miles, under difficult polar conditions.
The new antenna will also be used for
aerological studies and weather ob-
servations.

- CRYSTALS, in the form of barium-

titanite sandwiches, have come to the
aid of the human heart. The Bureau
of Standards has found that a barium-
titanite (piezoelectric) accelerometer,
with an output that is electrically dif-
ferentiated, can be used to study the
action of the heart.

Unlike most instruments used in
ballistocardiography, the Bureau's de-
vice, called a jerkmeter, does not re-
quire a fixed reference point. Thus, it
is inherently isolated from extraneous
motions, such as building or operating-
table vibrations.

The instrument, actually a trans-
ducer, gives an electrical output pro-
portional to jerk, the time derivative
of acceleration. Jerk has been meas-
ured in connection with elevator and
vehicle riding comfort, as well as in
various physiological studies. The pres-
ent development was undertaken to
obtain measurements of the third time-
derivative of the displacement of a re-
clining patient. The motion of interest
is due to the inertial forces generated
by the flow of blood and is therefore
intimately related to the function (and
malfunction) of the heart.

Previous studies have shown that the
important frequencies for ballistocar-
diography extend from zero to about
20 cycles-per-second. Certain muscu-
lar tremors of high frequency, appar-
ently unrelated to heart action, make
it necessary for the jerkmeter-fre-
quency response to drop off as rapidly
as possible above 20 cps. In the Bu-
reau’s unit, very fast drop-off is
achieved by taking advantage of the
mechanical resonance of the accel-
erometer and by properly selecting the
time constant (RC) of the differen-
tiator.

- RADIO & TELEVISION NEWS


www.americanradiohistory.com

PLEASE ENTER MY SUBSCRIPTION TO:

RADIO .

'TELE‘H’IEIDH

Name

Address

City. Zone.

State

[0 REMITTANCE ENCLOSED
0 'LL PAY WHEN BILLED

2-56

[] THREE YEARS $9.00
[] TWO YEARS $7.00
[]ONE YEAR  $4.00

Extra postage peryear: Pan America, 50¢;
all other foreign, except Canada, $1.00.
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BUSINESS REPLY CARD

No Postage Necessary if Mailed in U. S. A.

3¢ Postage will be Paid by

RADIO =

TELEVISION

NEWS

366 MADISON AVENUE
NEW YORK 17, NEW YORK

FIRST CLASS
Permit No. 37110
NEW YORK, N. Y,
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! NO COUPONS!

+ NO,

FREE GIFTS
D

ALL TUBES UNCONDITIONALLY GUARANTEED FOR 1 YEAR

Individually Boxed

12AT7
12AU6
12AU7
12AVE
12AV7
12AX4GT
12AX7
12BA6
12BE6
12AZ7
12BH7
12BZ7
12BY7
125A7
125G7
125J7GT
125K7
12SL7GT
12SN7GT
125Q7
125R7

Pretested Tubes

6AC7
6AGS
6AG7
6AF4
6AKS
6ALS
6AQS5
6ASS
6AT6
6AUs
6AUSGT
6AVS
6AVe6
6AX4GT
6AXSGT
6AHA4AGT
6BA6
6BCS
6BES6

6SK7GT
6SL7GT
6SN7GT
65Q7
65R7
6T8
6Us
6V3
6V6GT
6WAGT
6W6EGT
6X4
6XSGT
6Y6G
7Cs
7Cé6
7E7
7F7
7F8

6BK5
6BK7
6BL7GT
6BQ6GT
6BQ7
6BY5G
6BZ7
6C4
6CB6
6CD6G
6€F6
6H6GT
6JSGT
6J6
6K6GT
6L6
654
658GT
6SA7

1B3GT
1HSGT
1LCS
1LNS
1NSGT
1Q5GT
1RS
154
185
1T4
1TSGT
1U4
1Us
1X2
3Q4
354
3va
sU4G
SVaG
sSY3 6BG6G 6SH7 N7
6AB4 6BJ6 65J7GT 12ALS

BRAND NEW PICTURE TUBES—RCA

12LP4 17BP4A
17HP4
17LP4

and D

® Full stock of transmitter and speclal purpose tubes.

PRescott 3-0330 Picture Tubes

The Vlbkpe

T ©

t Bldg.:

AMAZING BARGAIN

The new 1956 TV manual is the
scoon of the year. Covers all im-
portant sets ol every make in one
giant volume. Your price for this
mammoth manual is only $3. This
super-value defies all competition.
Other volumes at only $8 and §2

| Television |

Sorvicing Information

- each. Euch manual has a whole

i e | year of service material. Includes

WLIE, all data needed for quicker TV serv-

surare AL ’ icing. Practically tells you how to
_// frm ]} find each fault und make the repair.
'i“ = More pawes, more diagrams, more

. service data per dollar of cost. Get
Covers all important 1956 Sets the best for less. Get SUPREME.
TELEVISION SERVICING COURSE
Let this new course help you in TV servieing.
Amazing bargain, complete, only $3, full price for
all tessons.  Giant in size, mammoth in scope,
topies just like a %200.00 correspondence course.
Lessons on picture faults, circuits, adjustments,
short-cuts, UHY. alignment facts, hints, $

&

o 4 avie
Serercing Lo

T devision

s it =

@ 1 antenna problems, trouble-shooting, test
- equipment. picture analysis. Special, only
Newest m—y

RADIO DIAGRAMS

Here is vour complete source of all
needed RADLO dingrams and service data.
Covers evervthing from most recent 1955
radios to pre-war old-timers; home radios,
combinations, changers,

g auto  sets, ¥,

lgbj and portables. Sensational values. Only

$2 for most volumes. very manual has

P /\])!() ' extra lqrge schematies, all nceded align-
\V'3 | ment  fucts, parts lists, voltage values,

trimmers, diz ringing, and helpful hints.
Volumes are large in size, 3%x1l inches,
about 190 pages. See coupon at right for
a complete list of these radio manuals,

DIAGRAMS

el Sarviciny Information

Supreme Publications
" Sold by All Leading Parts Jobbers
February, 1956

&

EXCEPT THE

PRICES

Take your pick!
Any Assortment!

TUBE
41

Quantity Buyers! :
100 Tubes — $38.00

FREE POSTAGE

On all prepaid U.S.A. orders. 2S¢
handiing charge on all orders un-
der $5.00. 25% Deposit on all
C.0.D.’s, Subject to prior sale.

Write for
FREE TUBE LIST!

NO BONUSES

19T8
19BG6G
19BQ6GT
25L6GT
2S5AVS
25WA4GT
2575
25Z6GT
35B5
35Cs
35L6GT
35W4
35Y4
35ZSGT
SOAS
SoBsS
50Cs
SOL6GT
117L7GT
117Z3

UMONT Licensed

Shipped F.O.B. Passaic, N. J.

DISCOUNT
HOUSE

COVERS ALL POPULAR SETS

Supreme TV manuals have all needed
service material on every popular TV set
of every important manufacturer. Here is
helpful, practical, factory-prepared data
that will really make TV servicing and
adjustment easy for you. Benefit and
save with these amazing values in service
manuals. These giant TV manuals have

complete circuits, alignment facts, test| The rcpair of v tele-
patterns. response curves, service hints, | Usion st W veglly siple
all recommended changes, voltage charts, | manuals. lvers set is cov-

ered in a practical manner
that will simplity trouble-
shooting and repair. This is
nd
a jifty.
covers

waveforms, and many double-page dia-
gram blueprints. Here is your TV service
material to help you do more expert work
quicker; and priced at only $3 and $2 per
manual covering a full year of material.
Be ready to repair any model by having

the help sou need to
faults in
TV

toughes
ch & volume

ar_of service ma-
New Television Serv-

terial.

g =/ e icing Course will aid you
in your shop all television volumes listed | in jearning 1V. Be wise,
in coupon below. Or try the new 1956 TV | buy Supreme Manuais only

once each wear instead of
spending dollars every week
for not necded data

manual to see what an amazing bargain
you can get for only $3. Send trial coupon.

: H
NO-RISK TRIAL ORDER COUPON -
H
A H
SUPREME PUBLICATIONS, 1760 Balsam, Highland Park, ILL.
H
Radio Diagram Manuals Rush today TV manuals checked below zmds
(See full dascriprion at left) Radio manuals at left. Satisfaction guaranteed. H
O New 1955 Bad‘o Manual, $2 New 1956 Television Service Manual. onlv. .. .$3. 8
S :ggg Radio Manual, §2.50 | O Additional 1955 Tv, $3. [ Early 1955 Tv, $3, :
BN EACH | O 1958 TV Manual $3. O 1953 TV Manual. $3.
[J 1951 Diagrams ACH ' [0 1982 Television Manual, $3. [7 1951 TV, $3. 1
O] 1950 Manual $2.50 | [ 1950 Television Manual, $3. {0 1949 TV, $3. :
[ 1949 Radio 0 1948 TV, $3. 0 1947 TV & FM, only $2. 2
] 1948 _"’J PRlcED l 7] New Television Servicing Course, complete. .. .$3. E
<
El' :::; 2 AT ONLY I O I am enclosing $.......... Send postpaid. E
O 1942 ; $ I O Send C.0.D. I am enclosing $. .. .. .deposit. E
01941 o | :
D 1940 @ o C
0 1939 g EACH INAme....,..--: .......................... E
] 1926-1938 Manual, $2.50 I H
O Radio and TV Master Index, 256 | Address: «uvveveseneoenonsnneennonenaoesn .. X
151
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*************************;
»*

¥ %

»*

*

*

SMALL PIONEER GENEMOTORS

Kideal for Amateur or Commercial Service 5.5 to 6
K volt DC input—cutput 400 volts at 175 MA cont. or
X275 MA intermitent duty. Comes complete with A &
Xx3B filters. RF hash filter & internal $I9 95
JCOOHNE fAN. ceiinr it inns each »
¥ Same as above—with 11.5 to 12 volt DC

input each $ I 2 95‘,

X *
x {” MINIATURE METER *
X High quality meter made by International Instrument
«Co. Mounts in a 1” hole like a pilot light. Basic
movement 0-10 mils. Can be shunted to any milliamp ¥

range. $2|95*

-KO 10 Mil. Special...c.veivreereceancanss

LWESTON (!4,” MINIATURE METERX

-k\{ODl L 1011—A fine meter suitable for compact grid %
K dipper, field strength, many other abbli- $4 50‘b
cations. 0-500 Microamps............. ea. L] *

L8.0.8.0 8¢ 2 2

30-1 MAIHAMD . et veie e i ecnit i aeaees $3.95%
X *
x ADVANCE ANTENNA RELAY x
X1000 series, silver bvlated contacts, D.P.D.T. —has*
third set of contacts normally open. Insulated*
<throughout with Isolanite. Operates on 110 5

¥ Volts AC 60 cycles. BRAND NEW.. each L] *
X 2 for $5.50%

KALLIED 110 VAC 60 cy

XRELAY. 4 Pole D.T. Con-
1s | 50 amp. contacts. will

12 V. DYNAMOTOR CON-
TACTOR. A rugged relayX

< tacts pure silver. tart 12 )
AP, L. $1.75 ::;vyaggntactls Dysnlar;g zra i
¥ 6. E. RELAY CONTROL %
X {1deal for Model Controls, Etc.) *
_kContalns a sigma midget 8,000 ohm, retay (tripsy
_kat less than 2 MA), high impedance choke, bl-*
“Pmetal strip, neon pilot and many useful parts. *
'“‘l"‘he sensitive relay alone is worth much more
b an the total
Kiow price of. . . $ l |25 Each 10 for $9 90)(»
X SENSITIVE RELAY >*
4« 5000 ohm coil operates on 1 ma, adjustable con-X
,ktacts. adjustable armature tension. SPDT- Bake-*
_Khte base. lIdeal for model work. $I "5
'_Kgan IaIsAocthZP used on AC. Draws ea.
mill 110 V. Ideal for -
iKburglar alarm . ..........00... 5 for $7 50‘b
XWESTON MODEL 1021 H, S.. 2Y,"” meter with a*
*Kbasic 0-1 mil movement. %
ASPECIAL ....................... ' i
X OIL CONDENSER SPECIALS i
* BRAND NEW *
:E 2 MFD 600 VDC $.50] 2 MFD 2000 VDC SI.Eoi
o gm;’g ggg\‘r]]))g _Z;g 4 MFD 2000 VDC 3.50*
O I MFD 3000 VD¢ 1.85
X0 MFD 600 VDC 1.19 4 MFD 3000 ygg 635‘b
3 3 .95 %
X 2 MFD 1000 VDC .85
X | MFD 3600 VDC 2.25%
4 MFD 1000 VDC 1.25
& 8 MFD 1000 VDC 1.50| 4 MFD 4000 VDC 7.95%
¥ 6 MFD 1500 VDC 1.95| 5 MFD 330 AC (1000 DC) .95%
10 MFD 1400 VDC 2.501 8 MFD 660 A((2000 DC) 1. 95*
> 4
X NEW PANEL METERS ol
x G.E., WESTINGHOUSE, W.E., SIMPSON, etc. *
-ko 2”7 METERS e 3”7 METERS *
::16%08 1o8 M amy 3 5538 25-0-25 voits pe.. 3.95
JepE R Cks LR 0-11/2 Milliamps... 3.95)
K91z Mil 15-0-15 Milliamps. . 3.95%
¥o.200 Mil AC 0-1 Milliamp (Basic) 3.95%
jké?:{g;{,‘%’,{‘s':"":c"c 0-300 Milliamps. . . 3.95:
1 oA 1o to‘i(r— 6DB 0-500 Milliamps... 3 95*
X0-4 Amps R 5 0-15 Amps DC.... 2.95y
i SHIELDED CHOKES X
12 Henry 150 Ma..oouiiiiiiiiiiiiiiiiinnanns $I.65*
& 8 Henry 200 Ma....ooiiiaii i 1.865 3
'Thordarson 15 Henry 200 Ma.......oooiiiiaias 2.25 %
& 6 Henry 300 Ma.....coiiciiaiiiiiiianeoanas. 2.95
& 6 lenry 1200 Ma (12KV ins.)..eeeeeeacss...22.502
XWESTINGHOUSE, RF me- | WESTON MODEL 506, %

Kter 21/5” pakelite case. | 214" Sq. bakelite case.
klnt thermo. Scale tinear | An outstandmg value. *\
from 1-9 amps, 0-9 amps, | 0-40 Vo s ... 2.95
K $2.95 ca.; 2 for $5.S0 for $5.50 i

'
X READ 'N' SAVE BARGAINS *
‘k.}OO MMF CERAMIC CONDE\'SERS ...... 10 for $. 0*
X150 MMF Var. Cond. mlcalex insul: ‘db. ..... s
_kSANGA\AO F2L .001 000 VI LIS \VORI&ING—
: TRANSMITTING \IICA CONDENSER. . ....... .75¢
«25 WIRE WOUND RESIQTORS in KIT .95
-0 MME 1000 VDG MICAS. . . . 953
0004 00 VDC MIC. .95
X025 60007, MIGA - 95X
_xlOO 000 OHM, 100 WATT RESIST 45*
GLOBAR 9 OHM 100 WATT (non-inductive).8 for 1.45
AKOHMITE WIRE \VOUV’D (nonsinductive) 250 OHM %
¥ 100 WATT S9c €a. .. . v .o v anenooaann 5 for 2.50 3¢
4 ! MFD Oil Condenser 400 VDC. .25¢ ea.; 10 for 2.00 *
X ALL MERCHANDISE SOLD A 10 DAY *
- MONEY BACK GUARANTEE BASIS *

Min. Order $3.00—259%, with Order—F.0.B. New York.

PEAK ELECTRONICS C0.

66 West Broadway, New York 7, N

l Phone WOrth 2-5439

STATE, CITY STATION CHANNEL
Idaho

Lewiston KLEW-TV 3
North Dakota

Grand Forks KNOX-TV 10
Tennessee

Memphis WREC-TV 3
Canadian Stations

Wingham, Ont. CKNX-TV 8

donquiere, Que. CKRS-TV 12

NEW TV STATIONS ON THE AIR

(As of January 25, 1956)

The following new stations bring the lists published in previous issues up to date.

FREQUENCY VIDEO VIDEO
RANGE WAVELENGTH POWER
(IN MC.) (IN FT.) (IN KW.)

60-66 16.06 15
192-198 5.08 30
60-66 16.06 100
180-186 5.43 36
204-210 4.79 20

TV stations now on the air in U.S.:

The frequency of the video carrier = 1.25 + channel lower freq. limit. Total number of
475 (116 of which are u. h. £.).

The jerkmeter makes use of a load-
ed cantilever to obtain the required
low fundamental resonant frequency.
In the present design, the second mode
of resonant oscillation is 11 times that
of the fundamental. Thus, the second
mode does not interfere with the fre-
quency-response drop-off in a range
where normal recording equipment
would have appreciable sensitivity.

The crystal sandwich element is at-
tached near the clamped end of the
cantilever by means of three metal
straps. To minimize the effect of the
element’s temperature sensitivity and
to provide an adjustable viscous damp-
ing, the cantilever is enclosed in a
container filled with a silicone fluid.
The fluid was chosen on the basis of
tests and theoretical considerations,
which' determined the viscosity neces-
sary for satisfactory damping.

Response of the jerkmeter has been
made independent, within two per-
cent, down to 1 cps, by means of a
capacitive shunt and cathode follower.
In a test, two transducers were
mounted back-to-back on the end of
a long cantilever bar. The other end
of the bar was clamped in a vise. By
changing the free length of the bar,
and by changing bars, a test-frequency
range from 1 to 60 cps was covered.
Over its flat frequency range, the sen-
sitivity of the jerkmeter (voltage out-
put per unit jerk) is the product of
the accelerometer charge sensitivity

and the load resistance. The low-fre-
quency jerk sensitivity is thus inde-
pendent of the capacitance of the
circuit. This has been found to be an
advantage, since the input capacitances
of amplifiers suitable for the jerk-
meter’s use are not always readily
measured.

THE STATION-GRANT SLOW-
DOWN, developed months ago by the
v.hi.-uhf. allocation wrangle, con-
tinued as the year drew to a close;
with little relief in sight, until pos-
sibly the Spring of ’56, when the hear-
ing decision may be made. As we went
to press, actions taken were few, as
noted in table below.

A GOVERNMENT-FINANCED half-
billion dollar international TV net-
work, with both transmitters and re-
ceivers located in those countries who
do not now have TV, was proposed
recently by NBC’s new board chair-
man, Sylvester Weaver.

Said Weaver: “A TV transmitter
and sets (10,000 to a country) would
not cost much more than a million
dollars; and for a few million dollars
in each country, one could even give
them a color closed-circuit setup,
which would even be more fantastic
and powerful a system . to ad-
vance culture and disseminate vital
information.

A vital tool, thisTV. . . . L. W,

Continuing the listing of construction permits granted by FCC since
lifting of freeze. Additional stations will be carried next month.

STATE CITY CALL CHANNEL FREQUENCY POWER*
Idaho Twin Falls — 13 210-216 12.3
Montana Billings KGHL-TV 8 180-186 87.1
New York Buffalo —— 59 740-746 25.1
Tennessee Memphis — 10 192-198 26.9

NEW CALL LETTER ASSIGNMENTS -

STATE CITY CALL CHANNEL FREQUENCY
Alaska duneau KINY-TV 8 180-186
Nevada Las Vegas KSHO-TV 13 210-216
Ohio Youngstown WXTV 73 824-830
North Dakota Minot KMOT 10 192-198

CALL LETTER CHANGES

STATE CITY CALL CHANNEL FREQUENCY
Tennessee Knoxville WTVK 26 542-548

. (Formerly WTSK-TV)
Liouisiana Shreveport KSLA 12 204-210

(Formerly KCIS)

*ERP=(effective radiated power, kw.)

wWWW americanradiohistorv com
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Transistor Radios
(Continued from page 58)

H'd'v'/}ng Trouble with
Sweep Systems?

This book TROUBLE-SHOOTS for you—
makes you an expert on Sweep Systems

Describes the operation, circuit function and
circuit variation of the different types of vertical
and horizontal sweep systems common to most
TV receivers. Describes best methods of analyz-
ing circuits and trouble-shooting the vertical and
horizontal sweep systems; fully supported by
helpful photographs, waveforms and service hints
covering specific troubles. Also discusses con-

and since this is a p-n-p transistor, | :
electron flow will be from the battery ‘ i
to the collector. This will produce a ;
voltage drop across Rw such that the !
collector will become less negative or
more positive. This change will be
transmitted to the bases of the con-
trolled if. amplifiers and result in a park
current decrease through these tran- '
sistors. In this way the gain of the
two if. stages is controlled. R=, Rus,
Ri, Cus, Cis, and Cs serve to filter out
any audio components of the a.g.c.
voltage and to establish the time con-
stant of this network. i
The remainder of this receiver cir- fee
cuit is fairly straightforward and will | @3
present little difficulty. The signal
from the detector appears across the
volume control, R, and is taken from
here and applied to the base of Vs, the
audio amplifier. Rz and R form a
voltage divider network to provide the
desired bias for the stage. A stabiliz-
ing resistor is present in the emitter
circuit and this is suitably bypassed by
a 50-ufd. capacitor. The .0047-ufd. ca-
pacitor from collector to ground serves

“*Servicing TV

*? struction of transformers, coils and deflection
Sweep Sys'ems yokes. 212 pages 5% x 814"; fully illustrated.

(8§25 $2.75

only 5275 ORDER TODAY

USE HANDY ORDER FORM BELOW

Sams books cover every phase of
Electronics for the service technician, engineer,
student or experimenter. Listed below are a few of the
many valuable Sams books available at electronic

parts distributors and leading book stores.

keep YOV phead in

ELECTRONICS

to remove any stray i.f. voltage that
may have reached this point.

The final stage is a class B push-pull
output amplifier. The full —6 volts is
applied to the collector elements to ob-
tain the desired power output. A small
base-to-emitter bias is used to mini-
mize crossover distortion and to make
it easier to substitute other CKT722
transistors should replacement become
necessary. The no-sighal current for
the push-pull amplifier is about 1 milli-
ampere plus 1.8 milliamperes in the
bias bleeder. At maximum rated out-
put, the current drain of this stage is
about 28 milliamperes.

In another model developed by Ray-
theon, a somewhat modified arrange-
ment is employed. See Figs. 4 and 5.
There is only one if. stage and a ger-
manium diode serves as the second de-
tector. However, following the second
detector there are two audio ampli-
fiers and a push-pull output stage.

Note, too, from Fig. 5, that trans-
former coupling is employed through-
out the entire audio system, including
between the detector and the first
audio amplifier, to increase the gain.

The a.g.c. voltage in this receiver is
applied to the mixer rather than the
i.f. amplifier. When questioned abeut
this, Raytheon engineers indicated that
better over-all control action could be

:s*%%%ﬁ%'%%%%m%@@%%ﬁﬁﬁg%
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SERVICING TV
SWEEP SYSTEMS. ......52.75

Color Television for the Service Technician.
Prepares you for the day when you will
be installing and servicing color TV, 116
pages, 8% x 11”7............... ... $2.50

Analyzing and Tracing TV Circvits. Presents
anew approach to TV servicing. 168 pages,
8L x11. . e $3.00

D TV Service Data Handbook. Most frequently

needed charts, tables and formulas re-
quired in TV servicing and installation.
112 pages, 5% x 83" . ... ... ..... $1.50

D TV Test Instruments. How to operate each

test instrument used in TV service work.
175 pages, 8 x 11”7 . ... ........ $3.00

D TV Servicing Timesavers. Outlines handy

service techniques gained from actual
experience. Quick reference. 124 pages,
5l X BLe s $1.50

D Fundamentals of Color Television. Complete

up-to-date explanation of Color TV. Easy
to understand. 224 pages, 55 x 814" .$2.00

Photofact Television Course. Gives a clear,
complete understanding of TV principles,
operation, practice. Used by thousands of
students. 208 pages, 84 x 11”...... $3.00

D TV Servicing Short-cuts. Actual service case

histories show you how to solve similar
troubles in any receiver. 100 pages, 5 }/
X B e $1.

D UHF Antennas, Converters & Tuners. Covers

all antenna types, transmission lines,
matching networks. UHF converters,
tuners. 136 pages, 5% x 814”7, .. ... $1.50

D Servicing TV in the Customer's Home. Short-

cut methods for repalrs in the ﬁeld 128
pages, 534 x 814”7 .. ... ... ... $1.

D Pay As You See TV. A clear exposition of the

facts. Four informative chapters present
the case for this new development in TV
entertainment. 96 pages, 534 x 814”7, $1.50

D Video Handbook. Exhaustive coverage of
entire subject of TV. Covers design, con-~
struction, production, installation, opera-
tion and service. 892 pages, 5 x 77..$5.95

TV Tube Location Guides:
Vol. 5. Shows tube positions and functions
in hundreds of TV receivers; helps locate
faulty tube quickly. Invaluable in service
work. 200 pages, 534 x834"........ $2.00
Vol. 4. Covers receivers produced in 1952-
1953. 192 pages, 514 x 814" $2.00
Vol. 3. Covers receivers produced in 1951-
1952. 192 pages, 524 x814”. ....... $2.00
Vol. 2. Covers receivers produced in 1950-
1951. 208 pages, 54 x 8%4”........ $2.00
Vol. 1. Covers receivers produced in 1948-
49-50. 208 pages, 534 x 8%5”. ...... $2.00

COYNE BOOKS
Distributed by Howard W. Sams & Co., Inc.

oooo D

D TV Servicing Cyclopedia.......cco00ten $5.95
D Latest Testing Instruments for Servicing

RadiosTV.. . iiiiiiiiinnnnnnnennnnes $3.25
D Practical TV Servicing and Trouble-

Shooting Manval........... 000000000 $4.25
D Technical Dictionaty.....cceveenne ... $2.00

TV and Radio Handbook............. $2.75
D Bigger Profits in TV. . .....cciviennnns $1.50
D Application of Radio & TV Principles. ..$3.25
D Radio & TV Circvis......... peeeeaaean $3.25

There is an avuthoritative
Sams book on virtually any
Electronic subject in which
you're interested. Check be-
fow for FREE Book List describ-
ing all Sams books.

D Send Book List

Order from your Parts Jobber today, or

mail to Howard W. Sams & Co., Inc., Dept. 1-B6,
2201 East 46th St., Indianapolis 5, Indiana.

Send books checked above. My (check) (money order)
for$............ is enclosed.

7 ﬁaiﬁ%%%ﬁﬁ%ﬁ%%%%%%%%%%ﬁ%w%%%%’

obtained with this approach than if
the a.g.c. voltage had been applied to
the i.f. stage. However, it is necessary
with this method to employ a separate
oscillator; in a combined converter, a
change in a.g.c. bias would cause the
oscillator frequency to shift.

Part 3 of this series will appear in
the April issue. The March Special
Service Feature Issue will carry an

RIIHPIRIL ERY S

Look for
SAMS BOOKS
on the
“Book Tree"
at your Parts
Distributor

City. .o e e Zone. .. .. State............
ar‘tlcle on.the actual servicing of tran- (outside U.S.A. priced slightly higher)
sistor radios. G BRI AR VB AN RN R e S P RS SRR S S NN EEEBE N
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AMERICAN TELEVISION & ‘
RADIO CO. ST. PAUL, MINN., 1

introduces zhe

UNSURPASSED
INSBEAUTY

@f‘
UNEQUALLED
IN PERFORMANCE

@

NMATCHED IN
/4 QUALITY
_ C?NSTRUCTION

rd ‘

Z'Z.fl' ‘,, : ’

§‘§ s exévswe\

A o pragltab& !

dealeg
franch|s’es ‘

S
e now awa;lable*ﬁ

LS S

WRITE TODAY FOR COLORFUL
BROCHURE SHOWING THE
NEW LINE OF ATR TV SETS

ALSO MANUFACTURERS OF DC-AC INVERTERS,
A" BATTERY ELIMINATORS, AUTO RADIO VIBRATORS

Anerican Tecevision & Ravio Co.

 Quatity Droctuctt Senee 1957
SAINT PAUL 1, MINNESOTA-U.S5. A
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TY REMOTE CONTROL

Sentinel Radio Corporation of Ev-
anston, Illinois is currently boosting
its new remote control device for tele-
vision receivers with the help of Adele
Jergens, M-G-M star, and a whole
series of wall banners, counter cards,
and other sales-producing devices.

Write the company direct or con-

tact your local Sentinel distributor
for details on the promotion material
currently available.
SUPREME MANUAL DISPLAY

Supreme Publications, 1760 Balsam
Road, Highland Park, Ill. is now of-
fering distributors an attractive, com-
pact display stand which houses a
small stock of the firm’s line of serv-
ice manuals as well as serving as an
attention-getter at the point of sale.

DEALER-JOBBER DISPLAY

Jensen Industries, Inc., 7333 West
Harrison, Forest Park, Illinois is now
offering a sturdy chrome-plated wire
frame which has been designed es-
pecially for dealer-jobber use.

The hanging rack comes pre-as-
sembled and provides space for at-
taching counter cards of the company’s

needles or accessories. Because of its
heavy gauge construction the display
is expected to be long-lived and du-
rable.

FIBERGLAS DROP CLOTH
CBS-Hytron of Danvers, Mass. is
currently introducing a new Fiber-

www americanradiohistorv com

glas drop cloth to protect floors and
rugs while the service technician re-
pairs radio and television sets.

This blue and white drop cloth,
which measures 37" x 48",

is fire re-

sistant and protects against drops of
hot solder. It can be used to cover a
chassis carried in the rain, it is easy
to clean, and folds compactly into a
tube caddy.

The cloth, which carries the mes-
sage “We use CBS tubes—The tubes
with the Good Housekeeping Guaranty
Seal,” is being made available to serv-
ice dealers through the company’s
tube distributors.

ES ES Ed
NEW OXFORD PACKAGE

Oxford Electric Corp., 3911 S. Mich-
igan Avenue, Chicago, Illinois is now
offering its line of replacement speak-
ers in a completely-redesigned pack-
age.

The boxes, which are attractively
designed in yellow and blue, are ex-

cellent for display purposes and for
maintaining easy inventory. Each box
has ample room for clearly indicating
model number, size of speaker, field,
voice-coil impedance, watts, and price.

For additional information on the
boxes, literature, or other details on
the speaker line, write the company
direct.

* * *
PRODUCT PORTFOLIOS

JFED Manufacturing Co., Inc., 6101
16th Avenue, Brooklyn 4, New Yorlk
is now providing service dealers with
two handy new product portfolios,
each covering an important phase of
the dealer’s business.

The first of these publications pre-
sents information on a complete line
of ten different types of indoor an-
tennas. The folio contains a price
schedule and two-color reference
sheets. The second booklet is a com-
prehensive presentation of the com-
pany’s line of UL-approved lightning
arresters.
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RADIO .

TELEVISION B

NEWS

If servicing is one of your interests. ..

you can’t afford to miss next month’s big

SPECIAL SERVICE FEATURE ISSUE

Designed primarily to meet the special needs of the service technician . . . or if you just want

to keep posted on every development in this vital area

MARCH RADIO & TELEVISION NEWS brings you the most complete roundup of service

articles, features and news we’ve ever published.
1%

From cover to cover, the SPECIAL SERVICE FEATURE ISSUE of RADIO & TELEVISION

NEWS tells you how to broaden the scope of a servicing business . . . how to use your present

equipment and ‘‘know how” to expand into allied fields . . . how to take advantage of the

daily opportunities that are developing in electronics.

Here are just a few of the many articles you’ll want to read:

@ HOW TO REPAIR TRANSISTOR RADIOS
@ SERVICING AUTO TUNERS
@ REPAIRING SERVICING INSTRUMENTS

@ NEW TYPE UHF AMPLIFIER TUBE FOR
UHF TUNERS

@ SUGGESTIONS FOR TUBE INVENTORY
@ HOW TO SERVICE RECORD CHANGERS
@® NEW TUBES IN TV

@ PRIZE-WINNING SERVICE SHOP LAYOUTS
@ HOW TO ELIMINATE TV RETRACE LINES
@ ART OF PULLING A CHASSIS

@ REVIEW OF SERVICE TECHNIQUES

@ HORIZONTAL SWEEP QUESTIONS &
ANSWERS

@ INTERFERENCE IN B-&-W TV CAUSED BY
COLOR TELECASTS

DON’T MISS THE MARCH SPECIAL SERVICE ISSUE ON SALE FEBRUARY 28!

RADIO »

NEW

0

February, 1956

366 MADISON AVENUE NEW YORK 17, N. Y.
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de}' A
; HIGH FIDELITY
ARKAY KITS

LABORATORY
TESTED

Arkay FM-AM
. Tuner Kit

e 7 tube circuit plus sefenfum rec.
tifier Includes separate mixer and
Oscillator stages, 3 double tuned
IF stages with Foster-Seeley dis-
criminator and grounded grid am.
plitier tor excelient response
characteristics:
Sensitivity & Selectivity—FM Spv
tor 30db quieting, 200 kc band-
width 6db down. AM 25pv with
8 ke bandwidth 6db down.
Frequency xesponse —
FM = .Sdb 20-20,000 cps
AM =3db 20-5000 cps
Image rejection —30dd minimum
Hum Level — —B5db-

AFC control and defeat. $25.95
Available in £} enly. Model FM6
$19.95

Arkay o
FL-10 High Fidelity
Amplifier Pre-Amp Kit;
Unity couplea
pusnpull 12
watt  output;
trequency res-
ponse *+2db
20-20,000 cps
with extreme.
ly low IM and
Harmonic ais-
tortion; S
position input selector with record equalizer;
loudness, bass, and treble controls; tapped
output; extremely low noise level; compietely
enclosed--no cabinet problem; for clean, flex-
ible, brilliant audio.

$28.95

Write for technical
information on

! this
model.

Arkay A-12
‘High Fidelity
éAmpliﬁerr Kit

Featuring

. $2 watt
‘output-push pull 6V6’s; frequency response *=1db 20-
20,000 cps with low distortion; S inputs, master controlled

at front panel; tapped outout transformer; separate hass
and treble control, each with mazimum db boost and cut;
built-in PrezAmplifier; ideal
tor home insfallations.

$22.95

OTHER PRODUCTS
IN THE ARKAY LINE OF KITS

Radios e Testing Equipment
Experimenters Equipment
Audio Amplifiers

Phonographs

Geiger Counters
Television Kits

Visit your local distributor for these wonderful kits
and write today for the special FREE Radio Kits
Catalogue and list of dealers. Your copy will be
sent by return mail with no obligation Write tc

Radio Kits Inc., Dept. R-11
120 Cedar Street  New York

156

Free counter display units are pro-
vided for each of the two product
categories. Both portfolios are avail-
able from the company distributors
or from the company direct. Address
requests to Edward Finkel, sales man-
ager of the firm, at the company ad-
dress.

THOMPSON SALES PROGRAM

The Commercial Product Sales De-
partment, Electronics Division, Thomp-
son Products, Inc., Cleveland, Ohio
has developed a well-integrated sales
program that provides good point-of-
sale material and powerful package
identification.

The company has redesigned the
shipping and display carton for its
“Superotor” line of antenna rotators.

T b
e
1 v '

R

The new carton utilizes packaging as
an effective means of advertising and
displaying the product. Each carton
is designed to hold one complete rota-
tor and its control unit. One end of
the carton folds out into a die-cut
handle which makes it easier to carry.

The exterior has a silver-gray back-
ground imprinted in black and gold
for the “Automatic” model carton
and blue and gold for the other
models.

Hi-F{ PROMOTION

National Company, Inc. of Malden,
Massachusetts has announced the
availability of a hi-fi promotion pack-
age for its dealers.

The company is supplying, as loose-
leaf enclosures in an attractive binder,
a complete array of promotional ma-
terial. This includes a 24-systems dial
display which shows the hi-fi enthusi-
ast the many combinations of equip-
ment in the company’s line; reprints
of trade magazine articles on the prod-
ucts; a two-color decal and a satin
banner; and a catalogue containing a
full description and specifications on
all equipment.

Convenient inventory sheets and
order forms are also available to deal-
ers.

“NEK-REST"

The Tube Department of General
Electric Company has come up with a
new time-saving aid for service tech-
nicians in the form of a picture tube
“Nek-Rest."”

Distributed through the company’s

wwWw americanradiohistorv com

regular tube channels, this new serv-
ice aid eliminates fumbling for the
right size prop to hold the neck of a
television picture tube. The unit is

casily adjusted to hold a picture tube
neck securely and firmly at just the
right height on the service bench.

Rubber wedges are supplied with
each “Nek-Rest” to keep round tubes
from rolling. The base of the unit car-
ries an advertising message regarding
the firm's line of aluminized picture
tubes.

NEWSPAPER MATS

Philco Corporation, Philadelphia, Pa.
is now offering full-page color adver-
tisements in mat form to its tele-
vision receiver distributors.

The four-color advertisement fea-
tures the company’s line of 22 light
finish television models and has been
made available as a dramatic full-
page dealer listing newspaper adver-
tisement.

SOUND PROMOTION

Atlas Sound Corp., 1449 39th Street,
Brooklyn 18, New York is making
available a promotion package which
has been especially designed for the
audio industry.

The package is comprised of three
parts: several mailing pieces devoted
to new and popular sound equipment
in the company’s line; proposal covers
for use in submitting business-like
and effective estimates to prospects;
and a blue-and-gold satin banner for
window or wall display. The banner
measures 24” x16” and its copy is

SOUND
EQUIPMENT

" ﬁr every app/ication

PUBLIC-ADDRESS

AMPLIFIERS ¢
INTER-COMM.

HI-FIDELITY

e i e BB
wide enough to enhance its use in ad-
vertising sound rentals or installa-
tions on location.

The complete promotion package is

available to sound specialists for
$1.00 net. —{30-
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LIFETIME GUARANTEED TUBES

[ ]
I BRAND NEW NEW INDOOR HERE'S HOW LIFETIME GUARANTEED TUBES I
C SAVE YOU MONEY! |
I PI T U R E T U B Es ® We Guarantee to Replace Tubes Labeled MAJOR
' ANTENNA |: g% )
. ® Each Tube Individually Boxed and Guaranteed
®
1 gCAYL'CenGed i | . ?ver ‘II\ lt-lalsf Million Tubes Always In Stock :
® One Year Unconditional Guaranteo o Immediate Shipment
: T P N T R Both UHF and VHF. : _Ilf_ll"ee Postafge Orl“AI:I(')erti(rs”with Full Remittance I
. . ere are fewer ‘call backs
" ype rice ype Price Brings better reception | e There are no “out of date’” tubes ]
[ vy H H H
- [0BP4  $11.90 17BP4  $20.63 | than most outdoor anten. | * ybsak Performancels tosting in our fully equipped
lity
i 12LP4 $|4.38 19AP4 $24.8' nas. Use on top of TV. f“?ua 43| sAWa T3 GBLTGT .75 6xa 33 18K .45 1
4 K . : : 56
g 14BP4  $16.86 21AP4  $28.79 List Price $9.95 M7 OE N SBET Eg. Ramy ol
C5GT .41 5U8 73| 6BYSG .58 | 7A4 a5 | 12V6GT .48
1 16RP4  $19.38 21EP4  $28.79 Your Price |iBe 3By gy x5 1
1 16LP4  $19.38 24AP4  $42.50 T OO T I
| l:i:ture Tubes shipped F.0.B. Harrison, N. J. Lots 2 9 EZGT :3 ;3?:_4’ Zié ggs Igg -;IEZ :Ez Byt 55 1
ove types are most popular. However you . . g : 25AVSGT .78
l may order any equivalent size at the same pr’l'ce. of $ IE:E :2 gég :éé E% :::4:(8! zgé :32 §§E§§$T 'Z? :
1 LOOK WHAT FREE! | ° HE e R0 g AR
i YOU GET FREE- 'E ;g AXS :ggl‘ 8 a7 788 82 2576 X |
3. - . 70 | 3545 46
§ FREE BONUS BOX with Every $25 Order $3.99 each Eﬂ‘é :§‘7 :A§s§ 35 fg%r :gg if?% §§ 3585 5o |
® 1 RCA Cheater Cord ®* 1 6BQ6GT tube NSGT . S6  1.70 | 6K8 65 7H7 50 | 3ZLEGT 47
1. 10 Assorted resistors e 1 6AU6 tube 5 RsS 20| SRS 219 oLe 68| 7J7 ‘75| 38Y4% 34 1
| ° 10 assorted 2 color B s (52 SARE 3R S T Eias 30
i “blank” tube cartons ® 1 6CB6 tube i T""s AD Is | hE :: ‘ e :;;'g Q7 :: e 337567 34 ]
. X . 37 5045 a6
I FREE CLOCK RADIO with Every $125 i K iy 831 8Ave“T 55 8387 4 / EEH '.2?42855 201
Purchase Within 30 Days Worth M.O.N-E-YI A i85 eaxdor lso ese7 41 i2Aus 41 ZolBer 133
| Wakemaster clock radio with famous Sessions clock move- . q o S7|&Bac .s2) 8507 -43|l2ave 3% 11s 531
ment wakes you to music or alarm. May be purchased Clip out this ad and at-J 331 20| BRe 197 esiLicT 155 | 12AXacT 65|27 e I
| outright from MAJOR BRAND for $17.95. In ivory or rust. tach it to your order. Three I ALs 45 8BA7 .58 ESNIGT .5 758 g0 . 34
I FREE GIFT CERTIFICATE* ,oth $5 toward the — 4SN7GT's will be shipped one 34l gBEl e 8257 s | Z8be |as 117L7GT, .00 i
purchase of any of our merchandise on future orders wili [ s wi pped § scee -52 | 6BFS 40, 674 -95 | 12BE6 .46 | 117n7GT 1
[ S { with der of $50 FR ith d § Q4 .46 | 6BF6 50 | 678 68| 12BH7 .60 o5
T 10 oL S0 TS s s 1R W any order of f Sher 35 Hgke 1ff 8 g U B et
r ertificate cannot be used to obtain another certificate . . : ! 1.09
B Lese SSSirsdts cannet i $10 or more. anezr  asleBie &% aWaEh 38|13SRS 22| a1vzs Ss 1
| e o P T . 4BZ7  l95|6BK7 .76/ 6W6GT .53 12847 .45 | 11726GT .63

l shipped in USA, Territories and | Write For FREE 3
APQ’s. Send only purchase price of | Tube List — Order
merclhandlse. Please Include ap- | Blank — and FREE
proximate postage on forelgn ship- | Sample Tube Car-
ments. All orders subject to prior | ton. We want TUBE co.

sale. Add 25c _handling on orders | Y-0-U On Our Mail- - .. .
Romano Bldg. ESsex 4-1106 Harrison, N. J.

I under $5.00. Quantity users write | ing Listl
for special discount.

BROADCAST FIDELITY-
FINGERTIP SIZE!

In any sound installation where compact size and
highest quality are important, the first choice is
Altec’s M-20 “Lipstik” Microphone System. The
proven quality of this system has won wide
acceptance for laboratory acoustical measurement
as well as for critical medical and scientific uses.
Mounted in a rugged case no larger than a lipstick,
the Altec “Lipstik” is the smallest quality
microphone on the market.

® 10 70 15,000 CPS FREQUENCY RESPONSE

® 3.1/8" LONG; 0.6" DIAMETER

® MICROPHONE, BASE, CABLE, AND CONNECTOR WEIGH
ONLY 5 OUNCES

% PRINTED CIRCUIT BETWEEN TUBE SOCKET AND
MICROPHONE CORD TO MINIMIZE WIRING AND
FACILITATE TUBE REPLACEMENT

® OMNIDIRECTIONAL; IDEAL FOR TELEVISION BROADCAST.
INTERVIEWS

% M-20 SYSTEM INCLUDES MICROPHONE HOLDER,
POCKET CLIP, AND POWER SUPPLY

FREE FILLO CAL(BRATION

PARALLEL INCIDENCE
-ee+ -PERPENDICULAR MODENCE —1
RANDOM (NCIDENCE

1 T — | ——

T 3 e seran: T 3 ¢ s eravs € 3 4 serast q
I to00 1o 20000

QUTPUT DA RE 1 VOLT PER DYNE PEA C\!‘

FREQUENCY IN CYCLES PER SECOND

A SOUND REPUTATION SECOND TO NONE

ALTEC A=

LANSING CORPORATION

Pt

Dept-2TP
9356 Santa Monica Blvd., Beverly Hills, Calif.
161 Sixth Avenue, New York 13, N.Y.
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STAN- Bunu

| |CATHODE RAY TUBE SPE(IIALSI

ONE YEAR GUARANTEE
G.E. Type STAN- G.E. Type STAN-
BURN UR

$13.25....10BP4....$10.20
.00....10FP4, ..

BE
.50 | 12QP4A 23.75 18FP4 .2
15.25, 15D0P4..26.55 | 17KP4. . 25,
15.25 | 16DP4A.31.00 | 19AP4A 33.
. 15.75 | | 21KP4 ..38.

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
AC-DC RADIOS

JEWEL 5 TUBE SUPER HET AcC-DC—Red, 12 50
955

ivory, Walnut, and Ebony............
Same with automatic clock & alarm. IVORY_$15
WALNUT $1

RECORD PLAYERS

Manual 3 speed record player—Singic needle. .$14.50
Manual 3 speed with FLIP-OVER CARTRIDGE. SIG 95
Automatic 3 speed with VM CHANGER..,.... $3

$20 WORTH OF ELECTRONIC PARTS IN GRAB-BAG
consisting of: Porcelain sockets, coils, speaker, trans-
formers, resistors, condensers, etc. ONLY $1.98 (plus
50¢ postage).

ment. Low/high output...$1.59 ea.; 6 @ $1.49 ea.

|
!
|
!
|
1
|
|
|
|
1
|
!
I
I
I
Yokee® sonotone Mor hetatit fipover ‘eartridoer BRAND :
|

|

1

|

I

I

|

[

|

1

1

I

|

|

|

|

|

NEW. ORIGINAL CARTONS ....c.serurann $21.49

WEBSTER Meodel 140—3 SPEED Automatic with Ron-
ette Sonotone or Astatic flip-over cartridge...$22.48

RC54 Collaro—less cartridge. . ... ... oo $32.00
RC54 Collaro with Ronette flip-over cartridge. .$37.50
With G.E. plug-in RPXO50. .. c.cueiuvenn $39.95
With G-E plug-in RPX0S52.c.0cseseroecconn. $58.00
TUBE BRIGHTENERS..ccese 0. 59¢ ea.; 6 for $3.50
Model 17TS700M—Table Model. . .Deajer net § 88.95

Model 21 TS460M—Table Model. . :Dealer net 129.46

ANTENNA ACCESSORIES

P-800 JFD DOUBLE *‘V'" ant., box of 10..ea. $1.39
FLASH-DOUBLE ‘‘V' light arrest., box of

.......... ea. 2.09

......................... 2,69

2.19

10' 1.19
5’ SWEDGED -69
10 ELEMENT CONICAL 2.19

ZIP 5 JFD 10 ELEMENT GONICAL. .l
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, TURNER AU PHONO CARTRIDGE—Universal replace-
I
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300 MIL 300 OHM WIRE—1000 Feet

ATTENTION! DOMESTIC AND FOREIGN AUTO
RADIO DEALERS, JgEE&?%SAND AUTOMOBILE
1

Our Auto Radio dept. can now supply you with CUS-
TOM FIT MOTOROLA RADIOS. These radios are
adapted by skilled machinists to fit exactly the same
as factory installed sets, without using compllcated
and unsightly panels. Send for samples to convince
yourself. MONEY BACK GUARANTEE. All Models are
PUSH-BUTTON.

PLYMOUTH ’55 56 L, caiann.. .. -$553.00

DODGE '55-' cemiiamiie s 54.00

OLDSMOBILE '55 56

FORD '56 only | .

BUICK '55- '56

6 VOLT 4 prong Universal vib.
(Quantity users—write for quotations)

QOur Delco and GM dept. will be glad to supply you
with your AUTO RADIO electronic needs.

DEALERS. Write for low cost prices and

* catalogs on '56 models—HALLl-

CRAFTERS, CRESCENT, FANNON SONORA, WIL-

COX-GAY, TECHM STER, G.E., WESTINGHOUSE

TUNG-S L DeWALD, MAJESTIC, GR DiIG,

CAPEHART DELCO,NGEN MOTORS. Address ali
RN-2,

inquiries to Dept

Qur High Fidelity department will promptly quote on
any item in the HI-F1 field. Send us your list for
our lowest quotations.

We invite export inquiries and offers, Our export de-
partment will give special attention to expedxtmg
foreign orders at minimum commissions.

authorized distributors for WUnited Motors, all Delco
and Gen. NMotors Auto Radio parts in stock.

We also carry a complete line of popular makes of
Radio Tubes at 50/10 discount. Also many other
special purpose and transmitting types, and all elec-
tronic parts and equipment at lowest prices. Send
us a list of your requirements for prompt quotations.
Terms: 209%s with order. Balance C.0.D. All prices
F.0.B., NEW YORK Warehouse, Minimum order $5.00.
Write for our latest price list and Hi~Fi Catalog RN-2.

ST AN BUHN ‘RADIO and

ELECTRONICS €
558 CONEY JSLAND AVE. .= EKLYM 18, H.°Y.
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Turntable or Changer?
(Continued from page 43)

ord changer to achieve a performance
as good as is possible with a simple
turntable.

Choice of Record Changer

Assuming for the moment that you
have decided that you will have a rec-
ord changer, you are still left with the
problem of which kind to buy. There
is a wide variety of methods of chang-
ing, as well as variations in such mat-
ters as accommodation for different
size.- discs and different speeds of re-
cording. Some record changers pro-
vide automatic facilities for playing all
three sizes of discs intermixed, 77, 107,
and 12”. Some only provide for playing
7" 45 rpm discs separately. The last
mentioned would seem to be the more
practical arrangement.

When playing 10”7 and 12" discs in-
termixed, they should all be either 78
or 33 rpm discs, because the record
changer can only adjust for different
size in discs and not for different turn-
table speeds. It has no means of know-
ing automatically whether the groove
recorded on the disc is an LP micro-

" groove for 33 rpm playing or the stand-

ard groove for 78 rpm playing. But it
is quite feasible to put on a stack of
discs of mixed size 10” or 127, all of
the same playing speed, whether 33 or
78 rpm, and let the record changer set
the pickup position for each size as it
comes to play. This is probably an
asset.

There seems to be no practical
means of making the record changer
switch automatically from one speed
to another, hence the 7’ disc which
uses a different speed, 45 rpm, is best
kept separate for playing. It becomes

| rather complicated when you try to

mix 45's with either 78's or with 33’s.
You may want to do either, so an addi-
tional thing has to be set on the record
changer, to determine which speed it
is to use for playing 10” or 12" discs.
As most readers are probably aware,
the more automatic facilities a device

carries, the more chance there is that

something will go wrong. So it is bet-
ter, especially with a thing requiring
such critical precision performance as
a record changer, to keep to simpler
types of device.

Another factor in this matter is the
purpose for which the 45 rpmi, 7" discs
were introduced. They were primarily
invented for use in record changing
machines, and their widest applica-
tion today is probably in juke boxes.
The large central hole was designed so
that a different kind of a record chang-
ing mechanism could be used to enable
much quicker changing from one rec-
ord to the next. As a considerable
amount of program material is avail-
able alternatively on 45 rpm or another
size and speed of recording, there is
not much advarntage in buying a 45 un-
less its specific purpose is going to be
utilized.
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SERVICEMEN!
TECHNICIANS!

at &wt /

a professional instrument
designed for testing a T.V.
ABOVYE and BELOW
chassis!

THE VIDEO
PROBE METER!

Saves TWO HOURS PER
DAY when used in shop for
under chassis work.

 With the attachable pick-up loop, (where sufficient
signal is available) the Probe Meter can detect
and  indicate radiation of signal thru I.F, and
video amp tubes. (Simply slide loop over tube
being tested.) Where internally shielded tubes
are encountered, remove tube and insert probe tip
into grxd pin of socl\et
5

Lis# Price

$3'E.50

Can accurately trace and mdxcate the fohowmg
T.V. ¢ircuits,— (from tuner to pix tube) R.F,, I.F..
Det., Video, Sync., local osc., Hz. osc., Hz. Duve.
audio output, sound I.F. (Signal tracing radios.)

EXCELLENT FOR TRACING AND COMPARING
OR T.V. CIRCUITS.

ADDITIONAL FEATURES
Voltmeter, 0-500V. D.C., 20,000 Ohms/volt.

Fully Guaranteed
If your dealer cmnot supnly you, order direct
full purchase price refunded if not satisfied

DEALERS & REPS. INQUIRIES WILL RECEIVE
IMMEDIATE ATTENTION.

Research Inventions & Manufacturing Go.
617 F St., N. W., Washington 1, D.

MEW folding platform attachment
fits all YEATS dollies

carries TV models & chassis
ends back breaking
lifting & lugging!

Folds up when not in wusel

Attached instantly, this ingenious new
aid to TV and radio repairmen ends sec-
ond story service problems when remov-
ing TV table models or chassis. With this
new attachment, YEATS dolly users can
use the dolly for chassis and table models
as well as consoles . . . enjoy all the
famous YEATS handling con-
veniences: 30 second strap rat-
chet fastening, caterpillar step
glide and on-a.dime turning.
"~ Folding Platiorm is 132"
x 24", priced at $9.95.
i Call your YEATS dealer
Feiey today!
SEND postcard
for full information
on our complete
line TODAY!

afppliance

dolly sales co.

2101 N. 12th St Milwavkes 5, Wis.
RADIO & TELEVISION NEWS
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For this reason, a record changer of
three-speed type is likely to give the
best continuous playing performance
if it utilizes the large center hole for
the spced changing mechanism with
the 45 size. This type of mechanism
can make the change quicker than the
type which uses the small center hole
and somce kind of slide down arrange-
ment controlled from the outer edge.
In addition is the fact that the 45 rpm
disc neecds a center piece to block the
large hole and provide a small hole for
operation on the changer if this method
is used. This enables the two sizes of
the discs to be used more interchange-
ably, but tends to destroy the advan-
tage of the 45 rpm disc which was
of providing quick change at minimum
interval between playing of the vari-
ous numbers making up the program.

To take most advantage of the 45
rpm disc the best way is to use one of
the small record changers designed for
use only on this size.

So what have we decided? If we
want a device that will play our rec-
ords with a minimum of effort we
must go for the record changer, so as
to avoid having to get up from the
armchair to change the disc every
time. In making this selection we rec-
ognize that we will probably sacrifice
something of the quality available by
using a simple, high-quality turntable.

If we are connoisseurs of music we
shall prefer the simple, high-quality
turntables and look for the one that
will give the greatest freedom from
wow and rumble. Of the three princi-
pal types of drive currently being
manufactured, it is difficult to say that
one lype is inherently better than any
of the other types, although it would
scem easier to design a good drive at
low cost using either the idler pulley
or belt drive directly to the rim in-
stead of the gear drive to the turntable
shaft.

This is speaking as a general prin-
ciple. However, there is at least one
good turntable on the market using
shaft drive, that achieves a figure for
wow and rumble which compares fa-
vorably with any other design. It em-
ploys a precision gear drive running in
oil. This would certainly seem to offer
the potential of long wear without re-
placement which would, in this case, be
an advantage over the other types of
drive.

A useful device provided on some
turntables for manual operation is a
retractable hub in the center which
pops up to center 45 rpm discs and
drops down out of the way when 33 or
78 rpm discs with the small center
hole are placed on the table.

An important feature in the rim
drive type is the method of mounting
used for the idler wheel. In the case
of belt drive, the method of mounting
the motor is important. This must be
arranged so as to provide adequate
mechanical filtering and allow com-
plete frecdom of movement to absorb
all kinds of mechanical vibrations or
spced fluctuations that might otherwise
be transferred to the turntable and get
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AWARD WINNING AUDIO COMPONENTS

89-B TRANSCRIPTION AMPLIFIER — imagine! A
22-watt amplifier with complete controls, plus a
preamplifier for two magnetic inputs and at a best
buy price. The 99-B has tone and loudness con-
trols, record equalizer, tape playback provisions
and record scratch and rumble filters. in practi-
cally every respect, the performance and features
of the 99-B equal those of much higher priced
amplifiers. $99.95* net.

311 FM TUNER — Moderately priced, this FM
tuner features new wide-band circuits which audio
experts have called ‘‘the most significant devel-
opment in tuner design for years.” These circuits
allow you to separate stations so close together
that ordinary tuners would pass right over them.
Absolutely free from drift, the 311 has 3 micro-
volt sensitivity for outstanding reception in even
the weakest signal areas. $99.95* net.

330 AM-FM (BINAURAL) TUNER — An entirely new
kind of AM-FM Tuner, the 330-A is the first tuner
to feature truly wide-range AM plus super-selec-
tive drift-free FM. The new AM design permits the
full 10 kc frequency range broadcast by better
AM stations to be received, and entirely without
distortion. The new wide-band FM circuits are
extremely sensitive and selective, yet are com-
pletely free from tuning drift. $169.95* net.

265-A 70-watt LABORATORY POWER AMPLIFIER —
A distinguished amplifier for the perfectionist.
Exclusive adjustable ‘‘Dynamic Power Monitor”
control allows full output on music, with maximum
speaker protection. Damping factor continuously
adjustable from 30/1 to 0.5/1. Class A circuitry
throughout. Frequency response flat from 12 cps
to 80,000 cps. Intermodulation distortion less

than 0.1%, harmonic distortion less than 0.5%
$199.95* net.

at full output.

210-D DYNAURAL LABORATORY AMPLIFIER — The
powerful 30-watt 210-D is the most complete
amplifier made. |t incorporates a flexible record
equalizer, wide range controls and a preamplifier
that accommodates two magnetic pickups. Fea-
tures include versatile tape-recording facilities
and a unique dynamic noise suppressor. This
amplifier's features and refinements make it **first
choice’” among connoisseurs. $169.95* net.

*Prices slightly higher west of Rockies. Prices and

Engineering Leadership
for Superior Performance

H. H. SCOTT inc.

385 PUTNAM AVENUE
CAMBRIDGE, MASSACHUSETTS
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RAD-TEL

“LEADS IN

TUBES & Parts

Same Day Service
Full_Year Guarantee

All Tubes Ind. Boxed
400 Types In Stock

For Quality Performance,
Dependability,

RT-24/APX-2
IFF EQUIPMENT

44 tube transceiver with

usable parts, tube sock-
ets, relays, coax fittings,
condensers, resistors, etc,
24 voit Blower motor,
24V gear train motor.
Power transformer 400 to
2400 cycles. Original
ovt:;osbt$750.00 s 95
ess tubes. Shpg.
VEvt. 45 1lbs. 5
" with 44 tibes $16.95, lots of 3,
'SPECIAL FOR FEB. ONLYy™=mmmmmmy

wooD UTILITY CHEST

tool kit
tube caddy
toy chest
photographic
equipment
gadget box

Comp,

"@@'

obb:
maternal
Stu ose case

20‘/4”)(91/2 x7l/4", 2 locks and

clasp. No nails, all counter-

sunk screws. Approx, ship-

prng weight 11 Ibs. Reg.

$14.46.

e o i e 1 ERSTET IR
ATTENTION! SCHOOLS
HOBBYISTS! RADIO TECHNICIANS

CATHODE RAY SCOPE TUBES

3aP1, manufactured by
Sylvania, Ja Electro-
static focus and deflection
medium 7 pin base. Indi-
vidually cartoned! Packed
;olr export. Regulfar net

For lots of 4

79c..

{7 Ibs. to
cart. of 4)

5.75.
Individually packed 4 to
a carton.
Single 99¢ ea.

FREE Tube & Parts Catalog Listing
Over 400 Tube Types. Write Dept. RN-2
— e = == EXPORT INQUIRIES INVITED = — — =~

TERMS: 25% deposit must accom-
pany all orders—balance C.0.D. All
shipments F.0.B, {rvington ware-

house. ORDERS UNDER $5.00

e —s0¢ HANDLING
' e CHARGE.

T PLEASE: Send full re-

Y e mittance. Allow for

L Begeole and) lsave

Not Affil. with ded,

Josmwn TUBE €. il ot
Mail Order Co

115 COIT IRVINGTOM 11, M, J.
160

added to the reproduced music as wow
and rumble. The idler wheel must be
able to float in such a way as not to
transmit any vibration to the drive
and at the same time absorb all speed
fluctuation in the drive from the
motor.

Fortunately in this part of the audio
field we have plenty of good products
from which to choose. It is principally
a matter of deciding which of them
will suit your particular purpose best.
For listening to continuous music in
armchair comfort, a good record
changer can give a high degree of sat-
isfaction; for the best possible repro-
duction, if you are a musical connois-
seur, a good turntable offers the best
prospects. Make your selection by lis-
tening to many units—all the while
watching for the defects we have out-
lined. The record playing device that
sounds best to your ears is definitely
the unit for you to buy. If you want
both facilities, a good idea would be
to use a good turntable for connois-
seur appreciation, and a 45 rpm
changer for providing continuous
“background” program. If space is se-
riously limited this would be an argu-
ment for a three-speed changer with
manual facility.

AMPLIFIER OSCILLATION
By O. RAMSAUR

I-FI audio amplifiers with considerable

negative feedback are often addicted

to high-frequency oscillation when the

loudspeaker leads are long or consist

of several leads in parallel, especially
when shielded leads are used.

The reason is that the distributed
capacity of the leads causes a phase shift
in the output transformer in such a
direction that, combined with the phase
shift in the amplifier due to interelec-
trode and other stray capacities, it re-
sults in positive feedback at frequencies
of 100 kc. and higher.

Such oscillation has been cured in
several amplifiers by the simple expedi-
ent of connecting a small air-core choke
in the ‘“hot” speaker lead. This shifts
the phase in the opposite direction and
maintains negative feedback at the
higher frequencies.

The choke is made by winding about
50 turns of No. 18 d.c.c. or similar wire
on a piece of 34" dowel rod about 4”
long. It must be connected outside the
feedback loop; so the most convenient
place to comnnect it is between the out-
put terminal and the hot speaker lead,
as shown in the diagram.

Tendency for a particular amplifier
to oscillate can be detected by connect-
ing a .1 zfd. paper capacitor across the
output terminals (with either the loud-
speaker or a dummy resistance load also
connected to avoid damaging the ampli-
fier) and observing the output wave-
shape on an oscilloscope.

Simple cure for high-frequency oscillation
in amplifiers with negative feedback.

AMPLIFIER CHOKE
OUTPUT _[O=1 SEEAKER
i B

wWWW americanradiohistorv com

TELEVISION
SERVICE CALL
with the NEW

NI
.‘U mper C rSets
aly one Jumper

® Extends Power from back
of TV Set—no more moving
of furniture to get to the
wall plug

Turn set off from rear

No more winding and un«
winding cords

® Two handy power outlets
for soldering iron and test
equipment

® Fits many speakers, focus
coils, etc,
Write for illustrated Literature.

SERVICE INSTRUMENTS

COMFPANY
ILL,, [Chicoge Industeial Suburb)
Emerold Telovicion Corp., Mantreol

ADDISON,
In Conoda:

Symphonies, music festivals, operas,
folk music — hear them in your own
home with the only shortwave tuner
designed for your hi-fi system. Plus
superh AM standard hroadcast!

Sensitivity 1 to 2 microvolts
Tape recorder output
Complete international shortwave and AM
standard broadcast bands
Volume control with ON-OFF switch; AM.
sharp, AM-hroad selectivity; velvet tuning
control
Compact size, yet has every fine performance
specification
Write today for catalog and list of shortwave
programs.

BROWNlE_L-SOU .o $8750
FOWNINQ xsoratoriEs, e

750 Main Street, Winchester, Mass.

Export Div., 25 Warren St., New York, N. Y., U.S. A,
CABLE: SIMONTRICE

RADIO & TELEVISION NEWS


www.americanradiohistory.com

FRINGE AREA ANTENNA
JFD Manufacturing Co., Inc., Brook-
lyn, N. Y., has introduced a new all-
channel, fringe area TV antenna, called
the “Power Helix.” The antenna com-

Bt i e

bines a helix for the u.h.f. and high-
band v.h.f. channels with a flat-plane
dipole system for the v.h.f. low band.

The dipole system consists of one
long clement, measuring one-half wave-
length on channel 2 connected to an-
other element cut to one-half the wave-
length of channel 5. This assures re-
ception of channels 2 to 5. For channel
6, the back section of the helix is com-
bined with a specially designed harness.

The antenna is furnished either in
a single-bay version, the Model PX911,
or a two-bay version, the Model PX-
911S. The latter includes 96” stacking
bars.

FOUR-SET COUFLER
Mosley Electronics, Inc., 8622 St.
Charles Rock Road, St. Louis, Mo., has
announced the availability of the Model
904 4-set TV coupler. This unit enables

nnnﬁ QQGL
o & SET COUPLE!

up to four TV sets to be coupled to one
antenna with a minimum of interaction
and radiation between sets.

Losses in the coupler are so low that
it may be used satisfactorily, according
to the manufacturer, even in weak sig-
nal areas.

NEW CABLE TAP
Jerrold Electronics Corp., 23rd and
Chestnut Streets, Philadelphia 3, Pa.,
has developed a device for making per-
manecnt, weatherproof cable taps with-

February, 1956

use a transformer
that fits the set... a

STANCOR
verged

exact replacement
TRANSFORMER

’R“ sTANcOR TV

Transformer Catalog and
Replacement Guide listing
replacement data on virtu-
ally all TV sets in use
today, with hundreds of
VERIFIED exact replace-
ment applications.

EXPORT SALES:
Roburn Agencies, Inc.
431 Greenwich Street
New York 13, N. Y.

@..

don’t rebuild the
set to fit the
transformer

When you install a STANCOR
exact replacement TV trans-
former, all you’ll need is a
soldering iron and a screw-
driver, and perhaps a wire
cutter . . . because STANCOR
transformers are VERIFIED exact
replacements . . . designed
from the original manufac-
turers specifications and tested
by actual installation and
operation in the recommended
chassis.

CHICAGO STANDARD
TRANSFORMER (DIIFD RATION

3594 Elston Avenue ¢ Chicago 18, lllinois

I THE | No-Noise

NEW

TUNER TONIC

Volume Cleans, lubricates, protects W|th
. not a carbon-tet solution.
Still available in the new 6 PERMA-FILM
Control oz, spray can. Cleans, lubricates, restores |-
Net to servicemen—$2.25 all tuners including wafer §:
and type. Won’t change or af-
c 1 1 fect ecapacitles, inductance
ontac or resistance, Won’t harm
insulations or precious
metals, nor attack plas ¥
Restorer tics. For television, ra-
. dio and FM. Eliminates I
with all noise, oxidation and F
dirt indefinitely. Faa
7 Non-toxic, Net to “ %
Perma- non-inflam-  services
F"m mahlcL in-  men.
sures trou-
Also available in 8 | ble-free ; i[ff[ }'iit)fg H
oz. bottles and quart | perfor- LE g é}j it )i
2 0z. bot- cans. mance. ¥ ' x{
tle, Net Extra cconomical be- §
to serv- § At your nearest dis~ | cause a small amount [ i
icemen tributor, daes the job! ¥ H
;

813 Communipaw Avenue

ELECTRONIC CHEMIGAL GORP.

Jersey City 4, N. J.
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LEKTRON

SPECIALTIES

AS ALWAYS,
YOUR CHOICE OF

ANY KIT FREE
WITH EACH
$10 ORDER!

Amounts over $10 are
credited on your Creds
it Bonus Card. 1o

Here’s how it works:
first order,
Credit Bonus Card, showing 1
credit for each dollar of your
purchase.
with each order and credits are
recorded. When your Card shows

NEW FOR '56
"Credit Bonus
Plan™!
EVERY PURGCHASE
GOOD FOR
CREDITS
TOWARD YOUR
FREE BONUS KIT!

With your

you are issued a

You send your Card

credits, you get the kit you
FREE! .

D 30 POPULAR BULBS,
Wide variety standard,
miniature, screw & bavonec
types. 1.1 thru 6 volts,
Some pilot lite sockets, $1
too! 84 value! Wt, 14 1b.
D PRE-AMP EQUAL-
IZER KIT, Chassis, con-
densers, resistors, wire,
socket and schematic, Comes
less 6SC7 tul)e (GQC) $1
Wt. 1 Ib, Reg. 5
2-TUBE FHOND AMPLI-
FIER KIT. Includc 11
parts (except 50L6 & 1
tubes) and schematic, E:
lent tone, volume. .
1 1b. Reg. $2.98.
15 ROTARY SWITCHES,
Scoop! Wide variety
contacts: single  am dual
gFangs. Wt. 2 lbs. Reg. $1
$14.

25-FT. ROLLS
WIRE. Plastic & cloth
insulated; solid & stranded.
#18 to 24. Asstd, col- $
ors. Wt. 1 Ib, Reg. $5.
25 SLUG-TUNED COILS,
Variety of radio, TV,
slug-tuned coils—width, lin®

TEN

earity. ete. Some $1 aO 51
ea, Wt, 1 Ib. Reg.
10 TV & RADIO 1F

XFMRS. Popular replace-
ment IF’s.  Some double

trimmer types. Wt, 2
Ibs. Reg, $8.50. $1
D 60 CHOKES & COILS.,
135 noDulax tvpes Radio,
TV, lab., ‘‘ham’’ units. 51
Wt. 1 1b. Reg. $21
20 POWER RESISTORS
Wir e\vuund, candohm

tubular. 20 values Lo 1() 00
ohms; 5 to 30 w, 51
1 1b. Reg.

2000 PCS. HARDWARE.

Screws, washers, lugs.
gromnets. etc. Wt. 3 $1
1bs. Reg, $11.

D 25 INSTR. KNOBS.
Asstd, bakelite round,
knurled, pointer, skirted.
Eqpt. tyvpes. Set screw &
brass insert. Wt. 2 1bs. 51
Reg, 812,

40 MOULDED CAPACI-

TORS. Ceramic & black
encased, \V)de variety val-
ues: .001 0.1 mf up to
1000 V. Wt 2 1bs. $1
Reg. $135. .

60 MICA CONDENSERS.

Postage sti'e\mp type. 2o

Many silver, 56,

Wt, 14 1b. Reg. 517. $1
60 TUBULAR CONDENS-
ERS, 25 values: .00033

to 1 mf, to 1600 V, Oils

& mouldeds, too! Wt. $1

2 Ibs. Reg. $2.

60 CARBON RESIS-

TORS, Insulated. 33
values: 15 ol
megs; Yo, \ 5

55/‘0. ’VL 1% b.
Reg. 81 ° $1
15 PRECISION RESIS-

RS. 15 values up to
100 megs' Carbo-film &
WW. 105 tol. Vb to 2

$1

w. Wt. L& lb. Reg. 818

50 CERAMIC CONDENS-
ERS. 235 values in disc,
button & tubular celamxcs,
5 mmf to .01 mf, 1000V.
Duals, too' Wt. 1/2 1b. 51
Reg. $15.

125 CARBON RESIS-
TORS. Uninsulated. 30
100 0 ms to 1 3

1 lb Re"‘ $1

10 ELECTROLYTICS, FP
& tubular. 8 to 1000mf

up to 450 V. Multiple sec-

tmng too! Some $2 50 51
! Wt, 2 1bs. Reg.

150 RADIO PARTS!

Large asst. of coils,
electmlvtlcs ceramics, pa-
per, moulded & mica con-
densers, resx:tors' Wt. $1
1 1b. Reg. $30.

D 10 SWITCHES — panel,
push and micro types.

o ' plates in-
cluded \Vl 2 Ibs. Reg. $1
31

60 TERM. STRIPS,

BOARDS. Wide variety,
1 to 12 solder lug points.
Bonding posts, too! Buxld-
ers’ must! Wt 1 Ib, $
Reg. 86,

DIODE KIT 1.

1N21. 1\'22.

1N23

e Rl\ASS in  poly $1

DIODE KIT %2,

each:
1NS51,
bag.

l1!\’48,
Reg. $4.16. poly $1

25 TUBE SOCKETS.
Subminiatures, 7 & 9-
pin miniatures, 4, 7, 8 $1
pins. Wt. 1 1b. Reg. $9.
D 1000 PCS. SPAGHETTI,
Pre-cut for shop use in
lengths to 47, 8 sizes, 718
thll'ut 3R :‘iiitd cololl{)s in=
sulation, 2
eg. $7, 51

8-PC. NUTDRIVER KIT.
Plastie handles 3/16,
7/32, Va. 5/16, 11/32, 34&,
’7/1&1)“ steel socl\%‘tf \vllc/nches
in plastic case t VYo
1b. $3.50 value. $1

40 TRIMMERS, Ppopular
mica compxesslon trim-

mers in 12 d. values.
Sm"lcs duals, triples, $1
3 1h. Reg. $16.
10 XMITTING MICAS.,

Asstd.  values: 00025
to .01 mfd, 600 to 2500WV.
Some low loss, too! Ham
must! Wt, 1 1b. Reg. $1

D 3 CAR RADIO ASSEM-
BLIES. Permeability
tuned fxont ends C v r BC

e whsh ‘61
rols. . bs.
$'en, 1
100 CERAMIC INSULA-
S. Wonderful as-
sortment stand-off, panel and
bushings. Wt. 3 lbs. $1
Reg, $13.

Worth

Other Specials for February

POWER SUPPLY KIT_300 VDC @ 70 MA; 6.3 @

A. Complete with chassis, transformer,
capacitors, sockets, wire, switch & cord,

Bl7. . aiiiiaannnan $3l

SlblOlS
diagrams. Wt. 5 lbs, Reg,
QC DC RECTIFIER, 100 MA,

69¢

s178

2-TUBE AMPLIFIER, completely wired!

Volume com.ml
33Z5 tubes).
Reg. $3.80

output
Ibs,

D WESTON 0-100 MICROAMP METER. 27 x 1347,
Hundreds of uses. Wt. only $3 33

plastic case.

2 0z. Reg. 8l4..........
0-60 MINUTE TIMER.
Wt. 2 Ibs. Reg. 86G....

tube, re-

AC.DC RECT]FIER, 635 MA.

Reg.
S;J 15 cevennnninns 45c
Fine tone.
transformer. (Less S50L6 &
................ 1.88
Clear

D %ELECHRDN 12-HOUR CLOCK & TIMER. Turns radm,

V, lights “ON’’ or *

Instructions incl, Wt. 3 1bs,

‘OFF”’ within 12 hours.

Reg, S10........ Ll

WRITE FOR OUR NEW 1956 BARGAIN BULLETIN!

check or MO

HOW To
ORDER

Check items wanted.

Return entire ad with

. Incl. sufficient postage, excess

returned. C.0.D. orders 259, down. Rated,

net 30 days. -2

NamMe oottt ettt ioeiosasntasoasononnss
(Please PRINT)

B 5 S0 06 6000060 0a6a808a80688808R8080606080800

[ S Zone State. .. ... ...

Enclosed $.....c00.n for kits, $.....0.0.0- Postage.

LEKTRON SPECIALTIES

28 GARDNER STREET

CHELSEA 50, MASS.

VISIT OUR NEW SHOWROOWM AT 131 EVERETT AVE.,
CHELSE,
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-out severing the cable or stripping

leads. The “Pressure Tap,” as it is

called, may be applied to coax or sin-

gle-conductor solid or stranded cables.

When coax is used, connection is auto-
Tap quickly s

clamps to feeder and
messenger cable.

” T
Tool drilhh G
holeto center conductor. &

Service drop
Connector attaches 1o
completed assembly.

matically made to the center conductor
as well as to all outer conductors. Shunt
capacitance is held to less than 1.5 pufd.

The mechanics of applying the cable
tap are shown in the accompanying
diagram. For recommendations on the
use of the cable tap for any particular
application write to the manufacturer.

SMALL OUTDOOR ANTENNA
Snyder Mfg. Co., Philadelphia, Pa.,
announces production of a new outdoor
TV antenna for v.h.f. and u.h.f. Called

the “Torque-Tenna,”
ounces and is extremely small in size.

it weighs only 27

The “Torque-Tenna” comes com-
pletely assembled and individually
boxed. For additional information

write to the manufacturer requesting
data on the Model AX100.

ANTENNA MOUNTED BOOSTER
Blonder-Tongue Labs., Inc., 526-536
North Avenue, Westfield, N. J.,
ducing a broadband v.h.f.

is pro-

antenna-
R

mounted TV booster, the Model AB,
featuring more than 25 db gain on all
channels. The unit is contained in a
weatherproof housing and operates au-
tomatically through its power unit near
the TV get.

www americanradiohistorv com

Heavy-duty 300-ohm line carries a.c.
power up to the antenna-mounted unit
and also carries amplified TV signals
down to the receiver. The gain of the
booster is sufficient to overcome line
loss of 2200 feet on the low band and
1400 feet on the high band.

A mast-mounting bracket and straps
are furnished. A swing-down chassis
design simplifies servicing of the unit.

YAGI ANTENNA

Clear Beam Antenna Corp., 21341
Roscoe Blvd, Canoga Park, Cal, is
marketing a new all-channel v.h f. yagi
antenna, the “Sky Sweep” Model
MYS80. Effectively a ten-element yagi,
the length of the elements is varied to
provide broadband reception.

Snap -open design is featured, and

stacking bars are available in three
sizes: YS20-33 for the high band, YS20-
86 for the low band, and YS20-66 for
all band.

ANTENNA PACKAGE
Snyder Mfg. Co., 2218 W. Ontario
St., Philadelphia, Pa. is now offering
its new line of gaily colored auto
radio antennas in a unique triangular,
three-color counter display unit which
is designed to hold the three different

Fiberglas colored antennas.
The line itself is available in sea

green (Model F8-G), oriental red
\ R, W.% %}%

blue
They are breakproof,

(Model F8-R) and Caribbean
(Model FS8-B).
corrosionproof, and fadeproof.

single mast stands 36 inches high.

The

TV MOUNTS-ACCESSORIES

Kenwood Engineering Co., Inc., Ken-
ilworth, N. J., has recently released a
16-page catalogue which lists the firm’s
line of television mounts and accesso-
ries that are available through dis-
tributors.

Included in the publication are all
types of antenna mounts, wall brack-
ets, chimney mounting units and hard-
ware, mast anchors, guy wire acces-’
sories and hardware, tubing, and other
items.

Four pages of the catalogue are de-
voted to new products. —{30

RADIO & TELEVISION NEWS
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NOW—OPERATE BEACON
RECEIVER FROM 12 VOLT

BC-1206CM BEACON RE-
CEIVER: 200-400 KC, 5
Tubes, 135 IKC IF, operates

from 24 VDC— 9 95
L]

For 12 Volt operation, use
this PM DYNAMOTOR—I2
vDc inl/put. outuut 24 VDC.
Size: 2V2”

7” Dyn..... Only' $4 95

Combination: BC-1206

DYNAMOTORS & GENERATORS:

DM.42 Heavy Duty Mobile DYNAMOTOR: 14 V. inbut;
output 1030 VDC—260 MA & 515 V. 215 MA @ 6 VDC.

12 to 24 VDC PM Dynamotor—Supplies 24 VDC 2 A.
from 12 VDC, also 500 V 50 MA. @ 6 VDC will sup-
ply 12 VvDC & 250 V 50 MA. 4 95
#0545 ]

VDC and approx. 250 to 500 VDC. Complete with

legs, seat and Hand Crankls whl(it;J hzve ttl'l] be turned
to 70 RPM to supply voltage sed wi

50 to 70 RP pply $9|95

BC-654) ..iiiuienranraaennans Comnlete Set:
TRANSFORMERS—115 V 60 CYCLE PRI.:
600 VCT/100 MA—6.3 V/5 A.1 5 V/3 A,

350 VCT/40 MA—6.3 V/2 4 A o ﬁ 3 V/.6
(Rect. 6 x 5) 1.75
9.9

57 x 57
700 VCT/I150 MA—5 V/3 A.; 6.3 V/4, %A‘\\ CSD.

Choke—12.5 Hy/I00 MA......
Choke—5 Hy/200 MA—80 ‘0

Choke—8 Hy/ISU MA—200 Ohm
Choke—5 Hy/150 MA—85 Ohm..

FM TRANSMITTER

27 to 38.9 MC
BC 924—TRANSMITTER: Four preselected Channels,

Switch. Uses 2/815 tubes, A
1/615, I/6AG@7. 1/VR-150. Voltage required (2 or 24 V.,

and 400 V MA. Size: 11" x 11" x $24 95
L]

18”7, With Schemanc Qo000000s ..NEW:

2/6837, 1/6SL7, 1/6V6,

Approx. half of Voltage. Prices: NEW: $9.95—
Used: $4.95.

INPUT OUTPUT: STOCK PRICES:
VOLTS: VOLTS: MA, 0. USED: NEW:
12 vbC 220 80 DM-34 $2.95 $ 4.95
12 625 225 DM-35 8.95 12.95
12 230 80 PE-133 4.95 6.95
12 or 24 230 100 DA-12 8.95
12 or 24 540 450 DA-14 14.95
14 375 150 BD-83 3.95 4.95
14 vDC 330 150 BD-87 3.95 5.95
14 250 50 DM-25 6.95 8.95
14 1000 350 BD-77 14.95 29.95
24 250 60 PE-86 8.9
28 1000 350 PE-73 8.95

GN-45 HAND CRANK GENERATOR—Supplies 6.3

........ $4.95

2500V/015A.25V/75A'63V/ 5.
1890 V/12.6 MA—Tapped 2.5 V 2 A, 5.¢
1100 V/80 MA—7.5 VCT/3.25 A. .... 5!
9 Velt CT—35 Amp.—Tapped 4.5 V. 5
12 Volt—Two separate windings—4 amp each. .
28 Volt 8 Amp—Tapped N e o R BB Ba0AE 5.95
V/2 5V/2A.:5V/2A.:&5V/6A, . 2.95
600 0- 600 VAC—?.OU MA I25 V.2 A 125V
5V. @ 3 A—#H- 108—Price.. ... ... 8.95
250 0 250 VAC—50 MA. 24 V. 1 A.;and 63 V.,
—#H-109—Price .............. DoBonE 0006 4.95
CURRENT TRANSFORMER—Ratio 150 to 5; 25
to 60 cycle. West Style BIRGOl...vuuneen o 8.95
CONSTANT VOLTAGE REGULATOR—II5 Volt
60 cycle, 80 VA. Sola #30726................ 12.95

M.0. Control, 30 Watt slug tuned Coils. high & low

NOTE—For ltems Previously Adver-
tised, See Our Classified Section
Below:

PANORAMIC ADAPTER
And OSCILLOSCOPE

1D-60/APA-10—Two units in one Panadapter & Scope
with three inputs for feeding IF Freq. of 455 KC, 5.2
MC, or 30 MC from receivers for viewing on 3" scope
tube. Can also be used as regular scope; has vertical
and horizontal push pull Amplifier inputs. Complete
with 21 Tubes. Operates from 115 V. 400 $49 50

BROADCAST
RECEIVER

NAVY TYPE—520-1500 KC. I
NEW . $19.95
14.95 ¢

!

%

TYPE—I90-

NEW: $12.95 .
R-28/ARC-5 REC.—I100-156 [
MC. w/Tubes. .USED: $10.93 Q

T 23/ARC 5 TRANS. — (00-
Used........ $14.95

NAVY TYPE COMMAND TRANSMITTER—Z 1-3 MC.

2 $7.95; Used: $5.95

NAVY TYPE COMM. TRANS.—3-4 MC.USED: $12.95

BC-458 TRANS.—5.3-7 MC. NEW : $5.95—USED : $3.95

Navy Type Trans.—7.9 MC...New: §7.95—Used: §5.93

cyele ..... R L LR R R PR BC-1206—200 t0 400 KC....oivivniiininnnnnnnn, $9.95
METERS: TG-34A KEYER

WESTON AC AMMETER: TG-34A KEYER—I15 or 230 Volts at 50 to 60 cycles—

. an automatic unit for renroducmg audible code prac-

(Pictured) In portable leather case, tice signals previously recorded in ink on paper tape.

with Test Leads, 2%2”,

AC and 0-3 AC Scale. $5 95
DC AMMETER HOYT: portable
metal case, with Test Leads 4'/2", Fan
Mirrored Scale 0-15 ADC... .. uiiiiareniiennn...
DB METER—ID to Plus 6. Weshnghouse 3",
NC-35 Imp. 600 chms @ IUUU eyele...........
0-3 RF AMMETER 1S-128: 2/2” Rd...... NEW: 2,95

0-15

0-8 Amp RF w/Thermocounle 1S-89; 2)2” Rd... 4.95
0-15 AC-DC—2',” Rd.; IS-122.......cuitun..s 4.95
0-500 MA DC—2'2"” Rd.; 1S8-22... 4.95
0-150 V. 60 cycle: Simpson: 3%2” Rd . 3.95
0-250 MA DC—DeJur, 3” Sd.......c..een 3.95
QUTPUT—S5 Ranges, 4000 ohm Imp.—Used...... 4.95
CLASSIFIED ITEMS:

BC-212G Amplifier—2/6C5 tubes......... NEW: $ 1.95
BC-216 Amplifier—6F7 & 39/44......... USED: 1.50
BC-2297429 Receiver—2500-7700 KC w/Coils.U: 6.95
BC-230 Transmitter—2500-7700 KC w/Coils..U:  8.95
BC-347 Amplifier—I/6F8G tube...N: $3.95; U: 1.95
BC-357 Beacon Rec.—75 MC...... N: $4.95; U 2.95
BC-367 Amplifier—2/6V6 tubes...N: $4.95; U 2,95
BC-375 Transmitter .... 5 29.95
Tuning Units f/BC-375;

U: E 2.95
Cables f/BC-375/BC-191, PL-61, 64. 59 ea.

nd: Ea. 275
BC-442 Antenna Relay Box—w/Cond......New: 295
BC-500 Trans. & Receiver—25 Watt, 20-28 MC. 59.50
BC-604 Transmitter—20 to 28 MC....... Used: 9.95
SCR-625 Mine Detector—Reconditioned........ 49.95
BC-654 Transceiver—3800 to 5800 IKC....Used: 34.95
RM-12 Remote Control Box F/BC-669. 4.95
CD-5; 5 Cahle F/BC-669......... . 2.75
BC-709 Amplifier—Batt. Operated . ..New: 1.95
BC-745 Transceiver—3 to 6 MC..... .Used: 14.95
BC-966 IFF—I160 to 211 MC. 13 tubes...Used: 5.95
BC-1206 Receiver——200 to 400 Ke....... New: 9.95
RI/ARR-1 Receiver——Converts to 2 or 6 Meters  2.95
RT-7/APN-I Altimeter—440 MC......... Used: 9.95
RT-34/APS-13 Transevr. Comp. less tubes...U: 3,95
T-121 Transmitter—3-4 MC with Coder........ 9.95
Range Beam Filter, Navy Type $1.95; FL-8 Used: 1.49
EE-8 Field Telephones—Checked ........ Used: 14.95
RM-21 Radio-Telephone—Remote Control.Used: 19.95
BD-72 Portable 12 Line Switchboard..... Used: 39.95
Sound Powered Head & Chest Set—Checked.... 3.95
T-17 Microphone—Clean, Used, Checked. . 3.95
HS-30 Headset—Hearing Aid Type—L. N . L350
CD-874 Cord—f/HS-30—Low Imp.. w/PL-55. U' .59
CD-605 Cord—f/HS-30—High Imp., w/PL-55.N: 79
CD-307 Cord—w/PL-55 & JIK-26.............. .59
CD-318 Cord—2/PL-68, JK-48, & SW-141...U: .89

Address Dept. RN, $5.00 Order Minimum & 259/, Deposit on C.0.D.'s. Prices are F.O.B., Lima, O.

FAIR RADIO SALES

132 SOUTH MAIN 5T,
LIMA, ODHID

By use of the self contained speaker, the unit will pro-
vide code practice signals to one or more persons—or
provide a keying oscillator for use with a hand key.
Unit is compact in portable carrying case, and complete

wnl‘tlh Tublensl./ Pho}glgell asnt:l OneratingmManual. Size:
16" X 2" X 6", ipping weight:
NI BR00000 506 056566685000 60600 NEW:$I6l95

TG_'I o KEYER Same function as TG-34A—only
= larger~—using 2/6N7—2/6L6—
2/68J7—1/5U4G Tubes and 1/923 Photo Cell. Housed
in standard Metal Cabinet, can be remuved for
rack mtg. Size: 11”7 H x 24" W x 182" $ 4 95
Price—USED, TESTED Only

BLANK PAPER TAPES FOR CODE RECORDERS:

34" Wide. in 900 Foot Rolls—Prices: 25¢ Each—or
6 Rolls f/$1.00—30 Rolls f/$3.00—60 Rolls f/$5.00

HIGH FREQUENCY RECEIVER

R-74/CRW.2 RECE{VER—53 to 88 MC—For remotely
controlled radio systems on preselected freq Complete
with tubes & 24 Volt Dyn. Size: 92" $9 95
8" x 42", . ... 00000800666088088353805 NEW:

TOWER and ANTENNA

EQUIPMENT
TRYLON TOWER—Triangle Galvanized Steel Tower—
12'2;” Base, 30 Ft. High—in 10 Ft. Sectiens. (Two

Towers may be put together for 60 Ft.) Knocked down
—~Complete with Hardware, twe 50 Ft. and ene 80 Ft.
Guys, three 5 Ft. Anchors. and Base Plate. Each sec-
tion weighs 45 Ibs. Complete with Erection Manual.

%5 $31.95

MAST BASES—INSULATED:

MP-22 BASE — (lllustrated) Ins.
: spring action; direction of bracket can

be raised or lowered $2 95

MP-8.33 BASE—Insulated type wnh
heavy coil spring and 5” dia.
Requires 2” hole for mount- $5

ing. Weight: 9 Ibs........

MP-48 BASE—Insulated type base
with heavy coil spring. Reuulres 1%8”
mounting hole.
Il lbs.

Shipping Weight: Approx. 350 fbs.
Ky.

Prico

g

MAST SECTIONS FOR ABOVE BASES:
Tubular steel, copper coated. painted in 3 ft. sec-
tions, screw-in type. MS-53 can be used to make any
length  with MS$-52-51-50-48 for taper. Any sec-
1 170605000006008 58808608 B000050506880800 @ 50¢ Each

Larger Diameter Section:

TRANSMITTER & MODULATOR

67 to 74 MC
BC-463—20 Watt, Crystal Control—Comnplete with 16
Tubes: 1/815, 8/1215, 2/12SN7, 2/6V6, 2/6L6, &
1/VR-150. Also Ouput Meter, Crystal Mod- $ I 6 95
ulatien Trans., Motor, & Fan...... USED: ]

B N N N B N N B B B BN B BN |
y y -

It’s New!! It’s Sensational!!
THE 1956 ALL-DIFFERENT ‘'JUMBO
RADIO-ELECTRONICS PARTS KIT"

Thousands of
NEV & VALUA-
BLE ELICTRON-
I1C COoOM

NENTS are your:

S
at a FRACTION
R

|

]

]

]

]

COST. You get 17 |
TCHES, TER- |
|

]

]

]

25%, Dep. Req. with order—Please add sufficient postage 1

'Lm RADIO CORP.

67 Dey Street ]
L---------------

New York 7, N. Y.
February, 1956

RADIO and TELEVISION ELECTRONICS
in all Technical Phases
New Classes (Day and
Evening) Start 1st of
Dec.. Mar., June, Sept.
Free Placement Service for Graduates
For Free Catalog write Dept. RN56
RCA INSTITUTES, INC.
A Service of Radie Corporation of America
350 WEST 4TH ST.. NEW YORK 14, N. Y.

FIDELIVOX
RECORDED TAPES

THE L-O-N-G-E-5-T HOUR ' OF S00THING

CATHEDRAL ORGAN BACKGROUND MUSIC
Moderote Cost = Mall Order = Free Deloils
ELECTROSONIC, 7230 Clinton, Upper Dary 4, Pa,

www americanradiohistorv com

110V, AC POWER SUPPLY
FOR ANY 274-N RECEIVER

Just plug it into the rear of your
274-N RECEIVER . . . any model.
Complete kit and black metal
case, with ALL parts and dia-
grams. Simple and easy to build
Delivers 24 volts plus B voltage. No
Designed especially
Only $8.95.

in a jiffy.
wiring changes to be made.

for the 274-N receiver.

Filament trans. for 274N receivers. Pri. 110V,
60 cy. AC. Sec. 24V @ .6A. An excellent buy
............................ $1.95 ea.

SPLINED TUNING KNOB
FOR 274N RECEIVERS

An exclusive O-R
factured for us. Fits BC-433,
BC-454 and other 274N re-
ceivers. This is a really hard-
to-obtain item. Only..89c ea.

item manu-

OFFENBACH-REIMUS
1564 Market Street, San Francisco, Calif.
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I35MFD1000VDC 2 89 i---------------l
IAI. CONDENSER  FOR C 1thi
SPECIALY G <5 Within the Industry i TRANS-ATOMIC §
KW PLATE TRANSFORMER (Continued from page 32) | 1
252 Yn A AT % o ' TRANSISTOR |
ghielded, type FS.case . olonea iy principally for the electronic, chem-
p
i i industri RADIO KIT I
H.D. FILTER CHOKES ical, and aircraft industries. A new
oo " . I I
F S A e O S R R AR R P -+ glant is tplanr;edl for Htl}ntsvﬂl}ie, dAlla(i i Earphone for Kit 1.00 add’l 5
ama with initial operations schedule Works like magic indoors, out-
H.V. POWER SUPPLY KIT | oors . . . anywherel So
Transtormer and 2 400 ma.chokes described, above for late 1956 . . . ELECTROCRAFT, 3741 i smail,"ais *into” your. paim. I
plus 2 2 mfd 4000 volt oil col - N. Kedzie Avenue, Chlcago 18, Illinois I zgo . 'c‘”?ks for monthsGon 10¢ flashlight btat. I
. . 3 11es. ontains n
2 Mfd 4000 VDG | 172 INCH SQUARE is a new firm established especially for | & o tn 8. "Wide ke’ Bist ror orainy 1
the manufacture of phone plugs and | I funire: woud fameus Loopsick anfonns 137'soued
$2.95 €2, 5 1o 5500 | "oy ... $3.95 jacks . . . NEW YORK TRANSFORMER | [ complcte with instructions. “Only'a screwiriver i3 g
L . or 3 trm= - n €
CO., INC. of Alpha, New Jersey, has | J money order (Ng copy, ssomPt¥- Send check or i
?l,‘,;“é%ﬂ :gv,!a“s IR&EQSEQHI}!AER acquired TARTAK ELECTRONICS of Bur- i TV Sales Co., P. 0. Box 44, Yonkers, N. Y.
o .y . r . . .
veljatislame, Isivalt 3 ampa Bl 10Ol 6 4,05 b.ar'lk, Cahforma as its West Coast sub- | 4= == mm mm mm o o e 2 o o o o o o
2 for $8.95 sidiary. It will now be known as NYT -
WESTERN = —— ELECTRONICS . . . ELECTROMATION -
ELECTRIC &3 Yot @ & Amp & CO. has purchased KINEVOX, INC., Bur- LEARN TV SERVICING
o firane "'Tsf'*iei'-i'g e @ $1.39 bank, California, manufacturer of syn- UHF—COLOR-—VHF
£D150734, , . 110 V. 60 cycle Pri. chronous magnetic recording equip- Master the latest, up-to-the-minute
53 Teyoears AL, 1 i1 t divisi £ TY and Color TV developments.

1* Milliammeter [ 1" Microammeter ment. It will operate as a division o You can Earn to $5,000-$10,000 a year in TV serv-
ﬂ?ﬁ"ﬁz{;:zt%;.@ﬂﬁ;:ﬁ ?Mygg%s'}'c;ﬁﬂg&ﬁ%gf_ the parent firm ... CLEVITE CORPO- ::ln'? afg::a few;h::ir'r m?rml?s Education oéAa‘sﬁ
S Wice. 00 ihoree nZ"":Iv‘i.g:r'. muy he rel RATION of Cleveland has purchased IN~ WHILE YOU LEARN in ks t;).z SYh‘;“psC:: , BARN

b oved i
g-cln?s o $3-95 | b $5- 5 TERMETAL G.m.b.H. of Dusseldorf, Ger- W\‘o;les You wor}l: rrl”fh Ethe Ia'rlesfMeqzlpme[;-lf

g aste no time witl on-Essentials, ath or De-
H. D. 12 YOLT DYNAMOTOR many, the second‘largest company in sign Theory. Complete information ta w o De-

e il e L B e S Europe engaged in the development FREE booklet. Address 2-56-R. RII5. Approved
Egse \7:.:: gl:gf's:ns;artmg relay, etc. Has swvtch for and manufacture of transistors and for veterans. Free Placement Service.
omasax. wrand New .............. 911,95 diodes. The German firm will be oper- | | .~ WESTERN TELEVISION INSTITUTE
G. E. RELAY CONTROL ated in conjunction with the parent B;_Z;TR___;____"S \ngeles, Calif.

Fe company’s TRANSISTOR PRODUCTS. Ma‘i’l.me information about training.
Contains é'iﬁ;in;:n“m;y«'&d:et' é:%r})t(;olo:hm, r)elha)& wips § | INC. subsidiary in Waltham, Mass. NAME 4aseeeeneeeennonsnnnans eeereieaea.
ar:etlaelssstrtnl;:mnc-mn pilot ang mlar:;eu:enfixel parts, The The Waltham division’s corporate Address . .e.eieieetocenceionsneracanenreanes
sensitive relay alone is worth much more than the . N
total low $1.25 caer 10 ror $9.90 name is being changed to CLEVITE
FREE Modeil Control Book with Purchase of 10. TRANSISTOR PRODUCTS .. |NSUL|NE WANTA BETTER JOB? BECOME AN-—-—
COAX ANTENNA SWITCH CORPORATION OF AMERICA of Man- ELECTRONIC ENGINEER
BF relay with low loss ins. Switches to cither of 2 chester, N. H. has become a subsidiary SNLY 32 MONTHS TO EARN A BACHELOR OF
%Sesiss/:\%?ég?ét;fcea%tg;{e} ga%gfn?n operation of Yan NORMAN COMPANY, Spring- Class _enroliment limited to allow for individual in-
rom . -
aluminum case. Terrific Value. Ve, 155 9 field, Massachusetts, machine tool I A LA TR i
or $3. -
maker . .. The plant and equipment APPROVED FOR VETS—ENROLL NOW!
12-14 yoLT MALLORY of COLUMBIA INDUSTRIES, INC. at Co- N e AEE SATALOS
DYNAMOTOR VIBROPACK lumbi P Ah b 'u chased b PACIFIC STATE UNIVERSITY
375 Volt at 250 Ma. 12 voit input. 200 Volt umpia, a. has Dbeen pur v 1516 S. WESTERN AVE. LOS ANGELES. GALIF.
ai a. -
with Filter ., , $7-15 Out. Small Size $4l95 RObert 1.31‘1 ’I};urnle{r’ Jr‘ The cnoer]u&OBrInA
pany wi e known as
MOBILE OYNAMOTaRS PRODUCTS INC. and will continue to SAVE $5%5%
s'usu-’r‘f & YOS REaIN YT manufacture metal cabinets and bases

gé’gT ?ﬁ: %g W!: ;g%uﬁﬁ.;: "'gﬁ.{' s?é'gg and will eventually fabricate wood cab- TI‘IGUSAHDS OF BARG“'HS

425 vDC 375 milis 275 Mills fess 24.50 il’letS, both for the TV trade‘ s.‘.ﬂ sfﬂmp‘ ’ﬂr our
400 voe 275 mins? 79 wis " with 12.95 ook o®m G I A N T c .A. T A. L a G‘
625 VDC 225 Mills 175 Mills less 11.75 c. J. HUNT has joined Zenith Radio

PANEL METERS Corporation as vice-president and man- UNITED RADIO CO.

WESTON, G. E.. SIMPSON, etc. 58A MARKET 5T. NEWARK, N. J.

ager of distribution.

2" METERS 3" METERS . .
g-xoo :llvllcroamp .$5.95 | 0-1.5 Milliamp. .$2 o= Prior to his new
o deroamy L\ g8 ol post, Mr. Hunt was
e4 %’?ﬁl‘fn Pl gEe [ C3es vice-president in No. 47 RADIO PANEL BULBS:
1 - a3 - .
Milfiamp [ [ 255 | 0-300 Milliamp.. 3.4% charge of radio- 25 100 500 1,000
05 WMilifarn 255 | o0-500 Milliamp .. 3.a5 5%
10°0-10 Amp DE. 2% | 5350 volts AC.. 4.95 television at Strom- $1.00 $3.00 $13.50 $25
e & - - ol - i . 1. -
0-300 Voit'AC, . 3.B5 | 0-15 Amps DC.., 2.95 berg-Carlson. He Irepeed Evatdl cartvidger 21138 (16 ?i%i .
A Min. order $1.00. ltems are quality impor ed. fully
OIL CONDENSER BARGAINS Rt o e
imd convpes as © mfd 1500 vac $1.02 receiver maker in GLOBE ELECTRONICS
F DC 130 Win . .
EE\:‘:E ;nEEV‘{gc. .:g 1«; 253‘ 2qng :.:L ;';E 1928 serving as sales 200 Washington St., Boston 8, Mass.
mfd Gop vae. mm | 3 mfd 2000 vde. 225 representative and distributor contact
L
&mia i6ng vae. 78 | 1 mid 3buovee. 1u5 man in the Philadelphia area
3 o Jan0ves 2] S et eoo e He i b £ th ; t
g 900 vde Le Vs e 1S membper executive ] r
PR _ NOW IN STOCK ot NIDISCO
BIG BARGAINS IN LITTLE TYPE committee o S EE5 (Aol B (e - ;
Kit of 25 WIRE WOUND RES. 5 to 50 watt, sx n- MA, of the National Association of
Kit of 10 TRANSMITTING MICAS . . . . -
2 Onm 100 WAtt Nomindustive resistors 6 Tor 1.45 Music Merchants, and the National
10000202053811:’ 33 M\;vca;ts b{geder res_...2 for .ga F d t.O f S l E cut' es H .11
5‘:(':»1«:»2 [ cznAMmngnstzns_..'.10 for =D ederation o > ST op s I ., £ Wl.
:}fu"z'é"’ﬁ‘;g ?gcg:"';:cm"l i e 2o Wgé-lg-? now make his headquarters in Chi- COLOR
r S
FLS RANGE FILTER .. - : S cago. & MONQCHROME
ASD\:"‘I}\ENGCE“J/I?IE“{RIETEERAMUOLJ"II‘:II:'EPRLUG iNT RE- 1'” L 19 1] &
LAY, 10,000 OHM colL. 3MA,.__. 1.95 . . . . L“ ora ﬂry
1 MFD’ 400vDC OIL CO IR T3 Y- RETMA has issued an invitation to all TV SERVICE 5-MC SCOPE
Min. Order $3.00—259% with order F.0.B. New York maHUfaCturers Of phor'lo.graphs. a?‘ld
10 DAY GUAR. PRICE OF MDSE. ONLY record players to participate in its TR Newark &

POST ELECTRONICS program to improve the quality of
COMPANY statistical information by submitting

73 BARCLAY STREET, NEW YORK 7, N. Y. data on factory sales of all types of ! som A, CELTE
Phone WOrth 4-2526 record playing equipment. Jaeren KL, Trenton, .1 KT 3:79.95
Present plans call for the collection Factery) Wired), $129:50
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of data covering 1955 and then, hence-
forth, the compilation of such informa-
tion on a monthly basis.

£ B £
DONALD C. DUNCAN has been named
general manager of the Berkeley Di-
vision of Beckman .. e
Instruments, Inc.
while Thomas Allin-
son has been ap-
pointed manager of
the Berkeley Divi-
sion, located in Rich-
mond, California.
Mr. Allinson will re-
port to Mr. Dun-
can who will continue to serve as gen-
eral manager of the company’s ‘“Heli-
pot” and “Arga” divisions in South
Pasadena.

Mr. Duncan holds degrees in both
electrical and mechanical engineering
from Pennsylvania State University.
He was an industrial control test
engineer for General RElectric Com-
pany in 1940 and from 1941 to 1945
served with the Navy Bureau of Ships
as an electrical engineer.

DR. WILLIAM SHOCKLEY, formerly di-
rector of transistor physics research
at Bell Telephone Laboratories since
1954, will head a new research group
at Beckman Instruments, Inc. which
will work toward the further devel-
opment of semi-conductors . . . OTTO
PASCHKES, president and founder of
Astron Corporation, passed away re-
cently after a long illness . . . SAMUEL
YURMAN is the new sales manager for

Kenwood Engineering Co., Inc. of
Kenilworth, N. J. ... International
Resistance Company has elected

HARRY A, EHLE to the post of execu-
tive vice-president and JESSE MARSTEN
as senior vice-president. Both men
have been with the company many
years . . . JOHN F. GIBBS is the new
general sales manager of Gray Re-
search and Development Company. He
was formerly with Allen D. Cardwell
Electronics Productions Corp. . . .
Service Instrument Company has
named ROBERT BAUM head of its new
product design department. He was
formerly with Cook Electric Company
of Chicago ... DR. W. CRAWFORD
DUNLAP, JR. has been named a consul-
tant in the semi-conductor field at Gen-
eral Electric Company’s Electronics
Laboratory in Syracuse, N. Y. ...
Standard Coil Products Co., Inc. has
named ARTHUR H. FORBES assistant
distributor sales manager ... A. C.
ELLES has been appointed general sales
manager of I.D.E.A., Inc. of Indianap-
olis. He will coordinate the sales ac-
tivities of the firm’s three divisions
. .. Radio Corporation of America has
elected three new vice-presidents: DR.
DOUGLAS H. EWING for RCA Labora-
tories; CHARLES P. BAXTER vice-presi-
dent and general manager of the tele-
vision division; and JAMES M. TONEY
vice-president and general manager of
the radio and ‘“Victrola” division of the

company . .. JOHN J. KAUL is the new | ¥""d:

sales manager for Terado Company of
St. Paul, Minn. . . . ERIC FIRTH is the
new national distributor sales super-
February, 1956

RADIO » TELEVISION ¢ INDUSTRIAL ELECTRONICS

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.

Radio & Television TROUBLE-
SHOOTING AND REPAIR by
Ghirardi & Johnson is far and
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
repairing them promptly by fully-
approved professional methods . . .
the kind that enable you to handle
tough jobs as slick as you now do
the easy ones

Best of all, the cost is only $6.75
(or see money-saving combination
offer in coupon).

COMPLETE SERVICE TRAINING

. For beginners, this giant book
is a complete training course. For

LEARN BASIC CIRCUITS FULLY...and -
watch service “headaches” disappear

sets and even

look.

You make repairs lots faster, better

and more profitably!

Actually, there are only 2 compara-
in modern
Radio & Television RE-
CEIVER CIRCUITRY AND OPERA-
TION by Ghirardi and Johnson gives
you a complete understanding of these
It teaches
. to under-

tively few BASIC circuits
equipment.

as well as their variations.
you to recognize them ., .

The books that
REALLY SHOW
YOU HOW!

More radio-TV technicians have
trained from Ghirardi books than
any others of their kind! Almost
1300 pages and over 800 pictures
and diagrams in these two new
books explain things so clearly it's
next to impossible for you to go
Each book is strictly up-
. . NOT a re-hash

of old, out-moded material.

to-the-minute .

Really Pays Off!

. . . and it costs only a fraction
of what you might expect to pay!

FIX ANY RADIO OR TV SET EVER
MADE...easier...better...faster

experienced servicemen, A
easy way to ‘“brush up’’ on specific
jobs;
and shortcuts and to find fast
answers to tough jobs.

Troubleshooting Tips and Ideas;
AC/DC. 3-way Portable and Bat-
tery Set Troubleshooting Prob-
lems; Servicing Communications
Receivers;
Television Service;
TV Realignment Made Easy; Re-
sistor, Capacitor, Inductor ani:
Transformer Problems:
Tuning, Selector and Switching
Mechanisms; Loudspeakers; Serv-
icing Recorders and Record-play-
ing Equipment
more!
TROUBLESHOOTING AND RE-
PAIR for 10 days AT OUR RISK!

I’s amazing how much easier and
faster you can repair radios, television
industrial electronic
equipment when you know all about cir-
cuits and what makes each one ‘tick,”

You locate troubles in a jiffy because
you know what to look for and where to

it is an

to develop better methods

Here are just a few of the sub-

jects covered: Components and

Their Troubles; Basic Trouble- Moke  your training
shooting Methods; “Static” and library complete!Get
“Dynamic’”’ Testing; Practical Hﬂl'flrlflul-l big books

ar the low price of
anly $12.00 for the
> two [you save
a Complete Guide to

AM, ¥M, and

Servicing

and dozens

417 illustrations. Read

stand their peculiarities and likely
“troublespots’” . . . and shows how
to eliminate useless testing and

guesswork in making repairs.
LEARN MORE-—EARN MORE!

Throughout, this 669-page bhook
with its 417 clear illustrations gives
you the kind of above-average pro-
fessional training that fits you for
the better, big pay jobs in either servic-
ing or general electronics.

Covers all circuits in modern TV and
radio receivers, amplifiers, phono-pick-
ups, record players, etc.

Price only $6.50 . . O see money-
saving offer in coupon. Examine it 10
days at our risk!

FREE EXAMINATION .sseasy terms!

r-------------------
Dept. RN-26, RINEHART & CO., INC.
232 Madison Ave., New York 16, N. Y. l
Send books indicated for FREE EXAMINATION. In
B 10 days, T will either remit price indicated plus pgst-l
Iage or return books postpaid and owe you nothmg.l
D Radio & TV TROUBLE Radio & TV CIRCUI-
1 SHOOTING AND RE- TRY AND OPERATION [|
PAIR (Price $6.75) (Price $6.50)

[] COMBINATION OFFER . . . Both books B
only $12.00 (Regularly price separately I
$13.25 . . . you save $1.25) I

(Combination offer is payable at rate of $3 (plus

postage) after 10 days if you decide to keep books, I

and $3 a month thereafter until $12 has been paid.)

|
|

l City, Zone, State...........cco . uiuurieeiuenesaeenaanann
OUTSIDE U.S.A. . .. $7.25 for TROUBLESHOOTING & REPAIR:

I $7.00 for CIRCUITRY & OPERATION: $13.00_ for both books;l
Cash with order, but money refunded if you return books in 10 days.

L-------------------

RINEHART BOOKS ARE SOLD BY LEADING BOOK STORES
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visor for the Advance Relay Co., an §
Elgin National Watch Company sub- L
sidiary . . . RICHARD J. MAHLER has :
been appointed vice-president in charge L
of sales and engineering at Ronette :
¢
3
3
)

TELEVISION [| RS54 New!

Onl
CAMERA 519;.;0!

Acoustical Corporation ... ABRAHAM

for Labs!
A. VOGEL, controller of Emerson Ra-

Export!
dio and Phonograph Corporation, has Industrials!
been elected a vice-president of the Medicine!

company . . . Radio Receptor Co. has [ Ciosed Circuit
appointed SEYMOUR D. GURIAN to the ™
post of sales manager of the engineer-

3
4
b % s
b 52

. COMPLETE WITH ICONOSCOPE

rreE— ing products division of the firm . . .
Mammoth CLMMIENI fl | JosEPHUS A. BRIGGS has joined Co0k || §Labs, hobbsists. industrios, TV technicians—
1956 Wholesale flectric Company. He recently retired :sen';;;:h%nll‘c(;‘ll;eyoe“nfo:-e}g(c!:_os:ie:’s;::::(;nshs:n;
rom the U.S. Navy with the rank of } Poonoscone: G-stage video ampliier and 'ﬁfﬁ-
Tool Catalog |Ee, || | fear admiral He will be stationed i || § 5 o cdmpisis s o0 Sooes et
g N [ S - »
ics Company has named JOHN H. HAR- | | . L08R oR AN R e S 5696, vatue,
RIS vice-president in charge of plan- || B8 Suweuss necervin." 1a . e SA458
ning and WALLACE T. GRAY general SPECIAL! Lz “S' BAND TEST SET!
works manager .. CHARLES B. GRA- T Corth thane® fimes et E"“’é’é"s 50
HAM has joined Fairchild Recording the Price! . .oecereeiccsosssconse .

. NEW 24 V TRANSFORMER & RECTIFIER COMB, a

Equipment Company as manager of basic 24V. DC power supply of 110V AC primary.
n 5 a . 24V secondary and Rectox Rectifier,

distribution and promotion for the Onemes intermittently up to 1 or 2 amps.  §295

Put's You In
Susiness

high-fidelit divisi El " Voi Ship. wt. 3 lbs, With inslrucuon data.....ee
- 000 r0- C

18 €lity division YA GN-39 DUAL OUTPUT D.C. GENERATOR

Inc. has made four new appointments Puts out 1.000 V, @ 350 ma. 12 V. @ 25 amps.

. . Generator may be driven from fan bel'. of car, an

The opportunity now of interest to the industry. HOWARD auxiliary pulley on rear wheel. or by 2 dir ctcoulat‘g
::':',';,,:::"',:’, o T. SOUTHER is the new marketing (‘ii- BRAND NEW! Ship. wt. 100 IbS........ $12

:{\"5"*" cnrle) pac rector, WEBSTER F. SOULES, adminis- 1-222 SICNAL GENERATOR-MICROVOLTER
¥ - ; 15 30 te

Hiatia) S0 NP ot trative assistant, GEORGE R. RILEY || irfierina % ic bt oSy, S eSmiatned

tive field of HARD . . o e e and 60 cycle power supply. With Schematic.

TARIET THIALIOE manager of distributor sales division, g:;(%lgst cond. Gost the Gov. "anbrox. $39.95
T0O0LS, FANS, and CULLEN H. MACPHERSON manager MARAL AR ALAA |:y T
DT AL of high-fidelity products . . . ROBERT & S o Py i
etc., or BUY S. HOOD is the new Vice-president in 259% deposit op all C.0.D, Min, order $3.00

TOOLS FOR . All items F.0.B. Whse., subject to pnor sales an|

YOUR  INDUS- ‘ charge of manufacturing for Gertsch change of price wnthout notice. GET FREE CATALOG!

TRIAL OR IN-
STITUTIONAL
USES.

Products, Inc. . . .Election of CARL A, . /
DUFFY as vice-president of the service -

division has been announced by Pack- Har.’o saIes co'
Buy Nationally Advertised Toois ard-Bell Company 8 5 . GEORGE W"'w‘nh“" "5‘&‘“"& SC%JLINF MELCLAALILLS
o e utiona ustrial : GROUNDS has joined Berlant Instru-
NV ST M ENTIREQUIREDS ments as quality control supervisor

TORY AT YOUR FINGER TIPS, 008 SO LL L R AN 9 HAVE YOU SEEN
dent in charge of sales for Transistor

Products, Inc. while ALLEN J. DU-
SAULT has been named general sales uan =
manager of the firm . .. GEORGE W.

Every one needs

 refund g 3
- tools. Mest the de. KEOWN has been named vice-president
Yot o e of Tung-8o0l Electric, Inc. and will as- PICTURE TUBE
s markets. Sell direct sume the sales responsibilities recently
I',T:i'ng '::.a.i.'",':,':.? relinquished by RAYMOND E. CARLSON. VOLTA GE TE S TE R
cost is known only * % % ...........__...-.-... ; &
tol you: SIMULTANEOUSLY TESTS
ENCLOSE $1.00 FOR BERNARD DRESKIN has been named
DEALER'S CARD & 1956 president of Industrial Instruments, ALL VOLTAGES

e sl Inc. of Cedar Grove,

b eammmeammme=| N J., manufactur- §
ers of equipment

OF THE CATHODE RAY TUBE

B oY W ARENCORERRT, 4 ELIMINATES GUESS WORK
®  Dept. RT2, 108 Market St., Philadelphio 6, Pa. for ‘autom‘atlonv e
B 1 am enclosing 31 00 Rush me your deaters card ane electrical equ]ment 4 4
g entes: B _ , iy
a ] and electrolytic con- | Cogy B
] :::‘a 700 witl e Geductibte from my first ductivity measuring | ey
: IR0 nEs3 SN —— devices. He was

ELEC TRONICALLY
ACCURATE
st
* Rt

formerly vice-presi- 1 l‘l
dent of the firm. :

Prior to joining the company in
1941, Mr. Dreskin was associated with
Solar Manufacturing, Automatic Manu-
facturing, and Federal Telephone. SEE YOUR DISTRIBUTOR or WRITE

* % ¥ ELECTRONIG —

AFCEA's 10th annual convention will
be held May 24, 25, and 26 at the Hotel
Statler in Boston with the Boston

Chapter of Armed Forces Communica- L INSTRUMENT
tions and Electronics Assn. as host. CORPORATION
The exhibits will be set up in the 57 Lo A :
First Corps Cadet Armory across the 13224 LIVERNOIS AVE., DETROIT, MICH.
street from the Statler. This year’s VOLTA-CHEK MADE BY MAKERS OF THE
theme is “Military and Industry: Part- NATIONALLY ACCEPTED VITAMETER

ners in Progress.”

RADIO & TELEVISION NEWS

www americanradiohistorv com


www.americanradiohistory.com

it
|

SSB APPLICATION DATA

Eitel-McCullough, Inc. of San Bruno,
California has recently published a
compact, 24-page bulletin which lists
the single-sideband ratings for the
firm's “Eimac” tubes and discusses
other technical topics in this increas-
ingly popular field.

The new publication, entitled
“Single Sideband,” is available with-
out charge upon application to the
company’s Technical Services Depart-
ment.

PISTON CAPACITOR
JFD Manufacturing Co., Inc., 6101
Sixteenth Avenue, Brooklyn 4, New
York has available a data sheet cover-
ing its “engineer’s experimental kit”

of variable piston capacitors.
In addition to describing the Kkit,
the sheet gives characteristics for the
ten units included in the kit. The kit

contains one each of the company’s

VG5, VC11, VC12, VCI1G, VC3G, VC4G,
VC8G, VC11G, VC13G, and VC30G
piston capacitors.

NEW NEEDLE GUIDE

Recoton Corporation, 52-35 Barnett
Avenue, Long Island City, New York
has announced the publication of a
fifth edition of its “Simplified Re-
placement Needle Reference Guide.”

This newest guide consists of a
cover chart for quick reference, a sec-
tion listing all of the popular cart-
ridges and their needle replacements,
a section which lists all popular pho-
nographs and their correct needle re-
placements, and finally, a complete
catalogue of the firm’s line of needles,
cartridges, recording tape, recording
blanks and phono accessories.

The guide is available from the
manufacturer at $2.50 a copy.

UTC CATALOGUE

United Transformer Company, 150
Varick Street, New York 13, New
York, has issued a new 36-page cata-
logue covering its line of transform-
ers, reactors, and filters.

In addition to providing full details
on standard and semi-standard units
in the firm’s line, this new publication
carries details on the company’s “dot”
series of miniature transistor trans-
formers, the new line of miniature
pulse transformers, and a wide va-
riety of hermetic power components
for military and industrial use (in-
cluding plate, filament, power trans-
formers, and filter reactors).

RADIO SHACK CATALOGUE
Radio Shack Corporation, 167 Wash-
ington Street, Boston 8, Mass. and
230-234 Crown Street, New Haven 10,

February, 1956

~SOLAR El CTRONICS

e iyt

To insure only top quality
merchand:se Solar Electron
ics '"'set tests'' each elec-
ron tube in powerfully
oaded chassis.

PICTURE TUBE SPECIALS!

Brand New—RCA Licensed—One Year Guarantee

:’Ie{ie lsMOur Ngkaua{lan!eg TYFB)(PE Price 16CP4 $ | 17BP4 $|985
olicy! one;ir ac wnrnn [0BP4 or A 18.95 | 17CP4 $20.85
408 PHUS eIk O erchan- or A $11.25 | 16DP4 17GP4  $21.25
O DI DRE VR BTa R I10FP4 $14.95 orA  $18.75 | I9AP4  $23.95
YEAR! 12LP4 16EP4 $19.45 | 19DP4
FREE orA  $13.95 | 16GP4  $19.25 or A $23.50
12QP4  $13.95 | 16HP4 19FP4 $24.25
12JP4 $13.25 orA  $18.75 | 20CP4
12UP4  $14.95 | 16JP4 orA  $24.50
14BP4 orA  $18.75 | 20DP4
orA $15.95 | 16LP4 or A $24.50
14CP4 $15.95 orA  $18.75 | 21AP4 $27.95

15DP4 (for Du- 16KP4 $18.50 | 21EP4A  $27.50

mont) $17.95 | 16RP4 $18.50 | 2iFP4 $28.25

16AP4 16ZP4 21YP4 $28.25

or A $18.95 or A $19.25 | 24AP4 $44.95
All Picture Tubes Shipped FOB Harrison, N. J.

Model 625K
A terrific Eico Tube Tester or
TV FM Sweep Generator FREE
when you buy $200 worth of
receiving tubes or more within

60 days at Solar. Tester or
generator may be bought out-
right from Solar for $33.50.

ANTENNA SPECIALS

BIGGEST VALUES! BIGGEST SELECTIONS!
Partial List Only!
Type Price | Type Price Type Price Type Price

N 0A2 67 | 6A7 55 | 4SH7 43 12K7
List $ 45 0D3/VRI50 .90 | 6AB4 45 | 65J7 a3 1297
151 0z4 44 | 6ACT 65 | 6SK7 44 | |2SAT
o r,  Ee Shaust B e
Complete tdoor 1A7 5| 6AGS . 6SN7 25H7
ALE CHl?r‘llNEL 1A2 85 | 6AGT 75 | 65Q7 37 | 12897
1B3GT 43 | BAHAGT 865 | 8557 43 | 125K7
CONICAL 1B4P oo | 6AHS 45 | T4 89 | 12SL7G6T
Includes: 8 element antenna IC5GT dh | 6AKS 57 | 618 .65 [2SN7GT
with crossbar, 5 ft, seamless ID5GP a1 SALR 38 : U8 73 125Q7
aluminum mast chimney mount IE7GT 41 6AN4 1.25 | &v3 77 | 12Y8GT
il e B IE76T 40  £ANB 99 | eVeEeT 4 12x4
Sinte your need! e 1H4G 35 5AQ5 45 | 6W4GT .38 [4A5
IH5GT 25 | BASh 150 | 6W4GT 55 | [4A7
NEW INDOOR ANTENNA iL4 47 | &ATS 36 | 6X4 35 | 14Bé
Brings in UHF and VIF. Use [Lé E3 | 6AU4GT .70 | 6X5GT 35 14E6
on Top of TV. List $9.95 | L#d ES | 6AUSGT .60 6X8 75 14E7
1LAG ES | 6AUS 40 | 6Y6G 49 | 14F7
vour $N75 |84 z: | sAu7 85 | 7A4 44 | 148
Price ILCé El [ 8AVSGT .65 | 7A5 53 | 14N7
ILH4 EE | EAYE 36 TAb 44 | 19BG4G
Used TV SETS ! I_:5 5 | tAxdaeT 65 7A7 44 | 1978
;‘n’cturetTube Guarantecd To Work! INSGT .53 LAXSGT .59 7B4 .43 24A
Table Model ........ . | RS 5@ | 6B8 75 7B5 40 | 25BQ&GT
FE3R e aBaac s B20 158 Al | 6BAS 45 | 7Bé 44 | BCUs
Table Model . 1T+ Ag 6BA7 55 7B7 L BLEGT
gafomaole . 16T 57 | 6BC5 50 | 788 22| SBWaGT
Tanle Model . 1.4 .55 | 6BE& 46 | 7C4 .44 | 3575
Console ... 1llll1L . 1us Al | eBFs 42 | 7C5 44 | ®Z86T
8 Lt Model 12 41 | 6BG6G 1010 | 7Cé 44 | m
Copsete ... 1L li il %32 45 | 6BHé 52 | 7E5 59
17 abie Model ) 2A7 50| 6BJ6 49 | 767 59 | mL7eT
Consol”e Santriue ;'538.50 2X2A (1 LOKS b5 7F8 b9
1O B eea on Toquase, ST 3A4 BE | ARKT 7 | 7HT 69 | 35781
3A5 55 | 6BL7GT 69 | 7J7 69 | 38AB
Famous Make Test 3AL5 ] 6 60 | 7K7 69 | 35BS
Equipment! 3AUS 40 saogGT .73 ;)r~(l77 .53 15C5
3BC5 EL 8 69 | BLEGT
NLUB TS TERIKIT 25 3BNG i5  4BYSG 60 | 7Y4 39 | w4
Factory wired. $ 3CBé 5 | 6BZ7 80 | 724 39 | 35Y4
$44.95 - 5 284 35 }%ﬂ; iB BZEGT
5 55 B6 50 5 37
VACUUM TUBE 52 | 6CD&G  1.10 | [2AUs 42 19/4
VOLTMETER KIT $2495 3v4 52 | 6CU6 90 | 12A07 52 H0AB
AT S 4BQ7 92 | &D& 45 | 12AV4 38 EBS
4BZ7 97 | 6Fb 40 | I12Av7 73 50C5
FLYBACK TRANSFORMER 5AQ5 52 | sHe 42 | 12AX46GT .47  EOL&GT
and YOKE TESTER KIT 5J6 50 | 6J4 150 | 12AX7 69
5U45 45 | 8J5 38 | 12AZ7 65 | 7
$ 75 AN 68 | 6J6 50 12B4 65 | 77
5;;4@ 56 %:GT 36 I%Sﬁ? 45 | 70
" 5V6GT 52 45 59 | oo
EactoryRwircd: M5 31-75 EXA 78 | 6586T 74 | 12BEé 45 | oza/624  ai
Test Equipment Factory EY] 29 | 6SA7 44 12BH7 59 H7L76T .39
Guaranteed For One Year! A (= 35 | 65C7 50 12BY7 64 HH7IN7GT 1.29
5Z3 .40 | 6SF5 60 | 12cus 109 | lizP7GT 129

EASY TERMS!
We pay all postage or freight
in USA, Territories and APOs.
25¢ handling on orders less
than $5, Pleasg gend 25% de-

t with C. s. Remem- FREE INTRODUCTORY GIFT 1}
E‘ES? #(‘)ur money chcecrr?ully Mention This Ad. TO QUANTITY USERS!
;?v;un:::d ‘é’u'fr'.‘ri{'e&yaysit.fs;."&" ‘With every order of $15 or more Your initial order of $150 or

—one 6SN7GT, one 6WAGT, & more entitles you to our special

Visit our tube and parts assorted resistors, 5 assorted at- ¢, discount or fi eluxe
. H 10 % isc ree I

showroom next time you're tractively colored tube cartons; or “par . ; .

Y . H ith £ 830 60 Remington Razor. State

L) Hfar”so;" A free gift 21 evg;\y &r‘gg{e? Cord, Ogl\rgorg your choice. This offer not good

CEAT TS AL assorted Resistors, one 6SN7GT, if you are taking advantage of

SEND FOR FREE one 6WAGT, one 6K6GT and vial free tube tester or generator of-
TUBE LISTINGS aire 2 Set Coupler. fered elsewhere in this ad.

Post Office Square
Harrison, N. J.
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Ask For Sprague By
Catalog Number

- K now what you're getting
... get exactly what you
want. Don't be vague . ..
insist- on  Sprague. Use
mrrml_étc radio-TV serv-
ice- catalog C-610, Write
Sprague Products Com-
pany, 51 Marshall Street,
Morth Adams, Mass.

SPRAGUE

WORLD'S LARGEST

T
.
o
e
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&
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&
® .

D
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CAPACITOR MANUFACTURER b_

—

o,

SAVE MONEY ON
INSTRUMENTS!

- i Learn fo use your
i "4 old instruments in
] . i new ways . . .

Avoid buying types
you don't really
need . . .

Learn to evaluate
instrument readings
fast and easily . . .
and put them fto
practical use.

TEST BETTER, FASTER WITH
FEWER INSTRUMENTS!

Written especially for servicemen, amatewrs and experi-
menters. this 254-page book, BASIC ELECTRONIC TEST
INSTRUMENTS by Rufus P. Turner, is a complete training
course in instruments. Over 60 instruments—from the most
modern TV pattern generators to grid-dip oscillators and
special-purpose bridges—are fully explained. Work-saving
short cuts are outlined. You learn how to put yowr old
instruments to new uses and thus avoid buying costly new
ones.  Tells all about carrent and voltage meters; ohm-
meters and V-0-M’s; V-T voltmeters; power meters; oseil-
Toscopes; r-f test oscillators; signal tracers; tube testers;
TV linearity pattern gemerators and dozens more. Helps
you get more out of old instruments . . . avoids tle
purchase of new ones you don’t really need! 171 illustra-
tions and diagrams make things doubly -clear.

READ IT 10 DAYS . .. at our risk

Dept. NR-26, RINEHART & CO., Inc., 1
232 Madison Ave., New York 16, N. Y. |
Send Turner’s BASIC ELECTRONIC TEST IN-
STRUMENTS for 10-day examination. If T decide to |
keep book, 1 will then remit $4.00 plus postage in full I

payment. Otherwise, I will retuim book postpaid and
owe you nothing. I

Rinehart Books are sold by leading book stores

Connecticut has just released copies
of its 1956 catalogue which this year
totals some 224 pages.

A special convenience feature of
this new catalogue is the front-cover
listing of manufacturers and a thumb
index for the rapid location of speci-
fic components.

Thousands of standard items are
described and illustrated in this new
publication including tubes, transis-
tors, relays, batteries, switches, trans-
formers, inductors, capacitors, resis-
tors, wire, connectors, tools, testers,
amateur equipment, hi-fi gear of all
types, p.a. equipment, and books. A
main index is also included.

HEATHKITS FOR 1956

A comprehensive listing of test in-
struments, amateur equipment, and
high-fidelity gear—all available in kit
form—is contained in the new and
colorful 52-page brochure recently re-
leased by Heath Company, Benton
Harbor, Michigan.

Entitled “Heathkits for 1956,” the
booklet describes each item in the
firm’s line in careful detail and in-
cludes not only electrical and me-
chanical specifications on each unit
but gives physical dimensions and
shipping weights along with prices
and other pertinent details.

A copy of this new publication,

“which includes order blanks and in-

formation for ordering and figuring
shipping charges, will be sent with-
out charge upon request.

RCA AMPLIFIER DATA

The Engineering Products Division,
Radio Corporation of America, Cam-
den 2, New Jersey has made available
catalogue sheets which describe its
newly designed 30- and 15-watt power
amplifiers.

Catalogue $S.3027 covers the MI-
12154 30-watt amplifier which fea-
tures four mike inputs and one phono
input. S.3026 deals with the MI-12155
30-watt unit which has two mike in-
puts and one phono input.

The third data sheet, S.3023, covers
the MI-12156 15-watt unit with two

mike and ‘one phono inputs. These
catalogue sheets include application
and descriptive information, sche-

matics, dimension drawings, and com-
plete equipment specifications.

ALLIED'S HI-FI CATALOGUE

Allied Radio Corporation, 100 N.
Western Avenue, Chicago 80, Illinois,
has announced the publication of a
new high-fidelity catalogue which com-
bines an extensive, illustrated infor-
mation section explaining high-fidelity
with listings of hi-fi music systems and
separate components.

Entitled “This Is High Fidelity,” the
100-page booklet is written in non-
technical language. Explanations of
the functions of the basic units of a
home hi-fi music system are also in-
cluded. :

Music systems to meet all budgets
and tastes are listed in the booklet as
“packaged systems” and, in addition, a

www americanradiohistorv com
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stlon’t he vague...

insist on

SPRAGUE

Twist-Lok

‘lytics

NORTH ADAMS, MASS.

Wanted

Want Edison Tin-foil, Treadle,
and Water-Power models.
{Do NOT want any Edisons
made affer 1900}

Want Vicior Talking Machine
Types A, C, D, and E, Mon-

arch Special, Improved

Monarch, and Victor O.

Want Double Bell Wonder, Cor-

onet, and Bettini Micro-
Reproducer.

Need Early American or Colum-
bia Graphophone illus-
trated catalogues or litera-
ture. Also Victor plaster
dog "His Masters Voice"

display.

Send snapshot and full information to

Box 50, RADIO & TELEVISION

NEWS, 366 Madison Ave., New York
17, N. Y.

P
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wide assortment of the more elaborate
individual components are described
and illustrated in detail.

Copies of this new catalogue are
available without charge on request.

"HI-FI LIBRARY"

Of interest to audiophiles who enjoy
building their own equipment is the
“High-Fidelity Library” being offered
by Chicago Standard Transformer
Corporation, Addison Street & Elston
Avenue, Chicago 18, Illinois.

Construction information on three
popular high-fidelity amplifiers is in-
cluded in the “Library.” Details for
building the 8-watt Stancor-William-
son, the 25-watt Stancor-Williamson
“Ultra-Linear,” and the 100-watt Chi-

cago “Super-Range” amplifiers are
given.
The publication includes perform-

ance curves, schematics, parts lists,
chassis layout diagrams, and other
useful construction data for these am-
plifiers. Copies of the “Library” are
available without charge.

PULSE TRANSFORMERS

Aladdin Radio Industries, Inc., 709
Murfreesboro Road, Nashville 2, Ten-
nessee, is currently offering a copy of
its Bulletin 10A80, which describes in
detail the firm's new line of miniature
pulse transformers housed in porce-
lained ferrite sleeves.

The bulletin explains the construc-
tion of these units and cites the ad-
vantages of this type of assembly. Ap-
plication engineering notes for the
various applications of these devices
are also included along with circuit
diagrams and other pertinent data.

RETMA SERVICES

Publication of a bhooklet detailing
the membership services and activities
of the organization has been an-
nounced by the Radio-Electronics-
Television Manufacturers Association,
77 14th St., N. W. Washington 5,
D. C.

Within the seven chapters of
“RETMA Membership Services and
Activities” are outlined the various
functions of the organization and a
number of its accomplishments on be-
half of the industry. Chapters also
summarize the growth of the Associa-
tion in line with industry requirements
and explains the procedure whereby a
company may become an RETMA
member. X

The services provided to the indus-
try by the five RETMA departments
are detailed along with a discussion of
the benefits to be derived from
RETMA member-service publications
and the Association’s public relations
activities.

HARMAN-KARDON CATALOGUE

Harman-Kardon, Inc., of Westbury,
Long Island, New York, is now offer-
ing copies of its new 17-page, full-
color catalogue containing information
on its complete line of high-fidelity
equipment.

Profusely illustrated, each unit is
pictured in an appropriate setting with

February, 1956

BC-458

Brand New....
7 to 9.1 me...

Command Equipment
{274N-ARC5, ATA)

.$5.95

Less
Model Tubes Excellent Brand
RECEIVERS As Is Used New
190-550 KC ... $14.95
520-1500 KC $14.95 19.95
1.5-3.0 MC daoa 9.95 14.95
8.-6 MC . .$2.95 4.95
6 2,95 3.95
1 13.95
2 9.95
3. 6.95
4-5 3.95 5.95
3.95 4.95
3.95 5.95
14.95 22.50
BC 456 Modulator 2.95 4.95
MD 7 Modulator. 7.95

LORAN EQUIPMENT

Marine or Airborne LOng RAnge Navigational equip-
ment' Determme the exact geographic position of your
boat or airplas

AN/AP\M Iman Freguency range 1700-2000
KC. complelc w1th 1D(>B/APN4 indicator, R‘)B/APN4

receiver, crystal and plugs.

Complete .. ... vieannnnn 29'50

AN/APN-9 Bl and New . $295.00
(Quantity p

R-: 24/ARCS—«Br0ﬂd Recelve 500 KC

brn\(lc'\;t band. 6 tubnv 28

. for dvnamotor operation. EBasily convérted to

11() volt or 32 volt use. Two IF stages, 3-gang tun-

ing cond. RBrand new in sealed carton with tubes and

instruction nual, less dynamotor. 4 95
[

MN 26 c Remote Controlled Navigational Di-
rection finder and communications
lecm\er. Manual DI‘ in any one of three freq.

bands. 150 to 1500 KC. 24V. Self contained
dvnamotox supply. Complete installation, includ-
ing receiver, control box, loop, azimuth control.
Left-Right Indicator. plugs, loop transmission line
and flex. shafts, oper. & main. manual. Ideal for
use in bouts, ete.

BRAND \‘F\V ..................... $39.50
M 0-E Loop. Brand New........... 4.95
2 Crank Drive. New............ 2.50
6-C as is for PArtS. . ..o 6.95
C Revr,, New . o vivi i e onnnn 12.95
-C Control Box for above.

$45% HI-FI Headset for
only $4.95

Uses annular grooved plastic fiber cones with
voice coils as in speakers and padded chamois
ieursluffs to obtain spacing for correct acoustical
oad.

Gives finest music reproduction. 600 ohms.
Checked out.

Exc. w/earpads. . . .............,. each 4.95

Radio Receiver 11-tube UHF tunable 234-258 MC
receiver with schematie.

Complete with tubes 3 ea. of 6AK3, $B 95
7 ea. of 9001, 1 ea. of 12A6. Like new. L]
Less Tubes. .. .......... $2.95—2 for $5.00

3” dual scale panel-meter. 0-1 MA movement cali-
brated. 0-1 KV and 0-10 MA.
Used—$1.95 ea. New—=$2.95 ea.

A Sweet Oscilloscope Deal

INDICATOR UNIT. For conversion to test scope,
panadapter, analyzer, ete. Double deck chassis.
5CP1 mounted in tube shield. Less small tubes
nd crystal, but complete with 5CP1

iEl:.\'c. clond‘. PR .. oo .eaéh $9l95

25 watt phone—CW 5 tube transmitter. Fre-
quency range 2-9 MC. Two 815 tubes in circuit.
One as modulator and one as RF output. Ideal for
C. A. P., Mobile. Excellent condition, with tubes.
Less TU’s. 5
Wt 24 Ibs.. . it ieeieni i L]

BC442—Antenna
Relay Unit complete with 50 MMF 5 AMP CON-
DENSER. New . ... ... ... uiuenn- $3.95 ea.
Less Condenser . ... ... ........... $1.95 ea.

MP-28 modulation & power supply for the TA-12

transmitter. Complete with 4 tubes. Dynamotor

has an output of 540 V, DC @ 450 ma. Input
C

‘at 28 V.

With dynamotor ................ "

HS-23 Hi-Imp headphones—Used, exc..ea. $2. 95
TS-F1 Iandset—Exccllent Model. .. .. ... $2
T5-9 Handset—Complete with cord & Butterﬂy
switch. Brand New Original Cartons. .. .. $6

10 for ... e e 560.00
T-26 Mobile Chest Mike. Brand new....$1.29
TU26

Excellent . ....... ... ... . ... $1.95

BC-375 XMITTERS
200 to 500 KC.. 1300 to 12500 KC., using plug-in
units. 100 Watts, Voice and C.W, Complete with
tubes. Less tuning unit. Used,
BXC. COMAL + it i iutnrancaannaansanannns .

Iz v Dc DYNAMOTOR Fgr Hgm-tmobxle, Mobile

£MS, Marine
X'mttrs., Ete. Output 625 V, DC at 22; ma. These
Dynamotors are NEW. UNUSED, Sig. Corp. Type DM-
35, and ruggedly designed for long service. Ideally
suited for application in portable or mobile transmit-
ters. sound systems. etc. Incorpor ltes mtgr, phv.e dn(l
Jones conneciors. Dim,: 87 12"
high. Shpg. wt. 17 lbs.
New Material

Used
SAME DYNO AS ABOVE EXCEPT 28V DC II-;\nut.
sed

D>

for
New $12.45
8.45

4.95

BC 906 Cavity type freq. meter. 144 mc to 235 mc,
Complete with antenna and operating manual—Brand
new—Orig. factory pack—

$14.95 ea.

SURPRISE PACKAGE
20 1bs. of MISCELLANEOUS ELECTRONIC
EQUIPMENT—WORTH MUCH MORE $| 95
than this low price of ONLY... ...

RG-8/U—COAXIAL CABLE—52 ohms, 50 ft.
lengths with connectors, each end

OIL FILLED CAPACITORS

All from 600 to 1000 volts. 2 mfd at 1000 \DC
4 mid at 600 VDC. 4—4 mfd at 600 VDC.
mfd at 600 VDC. 12 mfd at 600 VDC. 20 mfd
at 600 VDC, plus others. 5
215 0 5 0 B a0 onaoaaaBaa0an Do G L]

LEEDS NORTHRUP

armble self inductance coil, 55 to 460 MTI

P/M 10MH. Brand New............. $2
DYNAMOTORS
Type Input Used New

BD-83 12 VDC
DM-35 12 VDC ¢
DM-37 24 VDC
DM-64 12 VDC
DM-34 12 VDC

MOBILE HEAVY DUTY DYNAMOTOR: 14 V. IN-
PUT-output: 1030 VDC 260 MA. Tapped 515 V.
215 MA. use or 6 V DC INPUT-500 V. 175 MA.
While they last—DM-42-Excel. Condition. 54 95
Brand New .. ........ieiueinninnnnnn $9.95

METER—3”-0-5 Ma. 270° Indication—By Pass
Shunt and add scale. Excellent Condition. ..95¢
i} HanooAnnocAanoOsnnaacanaacaas $5.00

BRAND NEW
10 tubes for $2.50

Includes, 316A, 211, 801, 6C4, 6SK7GT, 954,
9545, 957, 9006, 6\111, 1(“”9 1G’o 1626.
5CP1 3BP1 % $2.95 ea

55511;)% soPL 4 for $10.00

LARGE CHAMOIS EAR CUSHIONS
For your headphones—>brand new. .. .

APG 5 or 15 CAVITY
10 Cm. 2C43 osc Xmitter, 2C40 Loc. Ose. Rec.
1B27 TR; tunes 2400 to 3000 MCS, less tubes.
I 1 e N L R R L LR $4.95

BEACON RECEIVER BC-1206-C

Complete with 5 tubes. Tunes 195 KC to 420
IF Frequency-—1:35 KC, Receiver Sensitivity—3 M
vol[< for 10 DMilliwatts ocutput. Output TImpedar
300 Ohms and 4,000 Ohms. Volume Control-RF
Contrel, Power Supply—24.28 Volts Aeroplane Battery,
Current—.75 Amperes. 95
BRAND NEW, with Tubes. .. oveeeutenenn. 1

FM WOBULATOR CAPACITOR

Frequency modulation unit with a permanent magnetic
field and a moving coil mechanism driving a metal
dmphmg‘m suppoxted at its rim. This diaphragm acts

moving plate of the frequency modulator c—apamlm
K\'/xnstrucuons, build TV sweep sig. gon. BI;A\ID

in

AN/APRS5A—Airborne superhet radar search rec.
Freq. range 1000 to 6100 MC. Rec. has a 10
MC IF band width operating from 80/115V AC,
single phase 60 to ’620 cps. and one amp. ﬂt
26V DC——complete wit: $
tubes ... . il il e e 250'00
Lavoie VHF 2-Tube battery operated ortable
flequency meter, designed to measure Irequen-
cies from 300-600 MC. This unit is used_for
variety of measurements on VHF circuits. Unit
has a 0-200 microamp meter. time switch., All
in metal carrving case, with modula- $ l 4 95
tion, Excellent. ... ....... .. ..., L
RA-10DA Compass and Communication Receiver
Frequency range: 150-1100 KC; 2.0-10.0
MC. Complete with tubes, dynamotor $49 50
]

and control box, New. ... .. ... ..
$2.95

CRYSTAL—100 KC.
CRYSTALS: Ft.241; FT-243; DC-34; $9 95

DC-35: 100 assorted........ per kit
MG-149F—110V AC, 400 cycle-750 $9 95
VA Tnverter, Used. ... ......... each

WRITE FOR NEW BULLETIN AND PRICES.

ALL ITEMS F.0.B. CHICAGO
259 Deposit required with orders

R W ELECTRONICS

Dept. N, 2430 S. Michigan Ave., Chicago 16, [l
PHONE: CAlumet 5-1281-2-3
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HERSHEL SPECIALS

' YSTERY PACKAGE
4” ” /A,l of ELECTRONIC PARTS

e
1T'S the surpris
of your life! 20

/ Worth $40.00

Qur Price

7 s395
urplus.
4 ; gift for hamss

Electronic

PHOTO
FLASH

100 Watt Sec.
Ship. Wt. 60

Operates on any 12 or 24 VDC

source. plete with ignition

coil, tngger housing and strobe

light. Assembly includes £t.

cord, with SYLVANIA A- 1073 200 Watt Bulb (Sim=
ilar to Sylv. 4330) Extra parts Kit has Extra 1073
hulb, fuses, vibrator. Instruction Manual.

ARC-5 COMMAND
TRANSMITTER

29123 MC.
7ta9.1 MC,

3000 voc NEW re
il BN
, 3 ize 41,
with tubes. ; . /4 x /4 x

HOTTEST BUY IN THE COUNTRY GE Pyranol Oil
CONDENSER

PHOTO ELECTRIC CELL | 32 MFR. 230 ¥ %o

Removed from
¢ CE Vacuum Cell
used in AMPRQ
Sound. Prepnor

equip.
Also useful for opens
ing garage doors and
Alarm Sysiems.

= RCA OUTPUT
TRANSFORIVIER

Modulation & Driver
Transformer
BRAND NEW

BOTH UNITS ONLY

Modulation _trans. 815

class AB2 S6 Watt oute . HIL GAIN DYNAMIO

put. Driver 6SN7
to Modulator, $4 95 Uses UTC transformer‘

& Westgfarn E‘|‘|ectr|c Mike.

6
S:detone 15 to
15,000 cy. flat,

Ideal or ams, PA.,
I SWING CHOKE car, Recording Moblle
p.—SO DB
THORDARSON (- 7soocps Dia-
T48003 ss 5 gram Furnished 31 95

PO(IT 11 (:‘lo%RDWARE ;(‘I-T ?, TOGGLE AND
ver pCS
Assorted. 23 Assorted
For Radidp & TV 99( DPET —D.P.D.T. 5325
KIT 2, CERAMICONS S8
ssorte
SIS | masmaae
. L 35 Ass;
KIT 4, Rotary Switches 11‘?.;"6595‘”0“‘ R 275
5 Assorted 2
Terrific Buy! $250 i"’gvg
a
KIT 5, RESISTORS 100 fssorted . $175
100 Assorted t: 5 =
1 ohm to lo s 75 Serew types
n‘le& 1% to

ALLIGATOR CLIP
Plcrcmg type with S
and spade
Iug. ldeal test clip.
TL-137. 2 for 25c.

ith ord,
Dow-““ E' 'é:r 259,

ALL Prices
NET
MINIMUM ogpas DETROIT

= DER $2.00
RSHE
HE _-——-‘!'ﬁ_n‘lll (1 §

5349 GRAWD RIVER
Detimit B, Miskigen
Fhene T¥ie B-9400

Be a ‘‘key’’ man, Learn how to send and
recelve messages 1n code by telegraph
and radio. Commerce needs thousands of
men for jobs. Good pay, adventure. in-
teresting work. Learn at home quickly
through famous Candler System. Qual-
ify for Amateur or Commercial Li-
cense. Wnte for FREE BOOK
DLER SYSTEM CO.
Dept. 2-B, Box 628, Denver 1, Colo., U.S.A.

F40} ﬂmﬂ Iulinrl Mu.
Hrﬂukl!n 3, N Y. [

g £/C0%

COLOR & BLACK & WHITE §*
5" — 5 MC SCOPE

KIT $79.95 Wired $129.50
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brief specifications and descriptive
highlights of one particular aspect or
feature which makes it a high-fidelity
instrument.

Copies of this new catalogue may be
obtained from the manufacturer or
from hi-fi dealers throughout the coun-
try.

COMMUNICATIONS ANTENNAS

Ward Products Corp., Ashtabula,
Ohio, has available a new two-color
catalogue which lists the firm'’s line of
communications antennas for mobile
and amateur radio applications.

The catalogue, Form 54-295, is avail-
able either from the company’s repre-
sentatives and distributors throughout
the country or from the company
direct.

WESTON TEST EQUIPMENT
Weston Electrical Instrument Cor-
poration, 614 Frelinghuysen Avenue,
Newark 5, New Jersey, has announced

publication of a new catalogue which-

illustrates and describes the firm’s
complete line of test equipment.

Catalogue R36A includes all instru-
ments for servicing TV, radio, and
other communications equipment, as
well as all industrial electronic and
electrical equipment. The publication
also describes the company’s simpli-
fied method of visual alignment, an
accurate and money-saving procedure
for servicing TV receivers.

PATENT TIPS

C. G. 8. Laboratories, Inc., 391 Lud-
low Street, Stamford, Connecticut, has
issued a new booklet as a public serv-
ice to the engineering profession.

The booklet, entitled “Preparing for
Patent-Hood,” details the nature of an
invention and the various steps neces-
sary in processing a patent applica-
tion. The booklet was prepared by
Elton T. Barrett, president of the com-
pany, who for many years was a prac-
ticing attorney in New York before
assuming his present executive posi-
tion.

Engineers are invited to write for a
copy of this little handbook which will
be sent free of charge.

"NEOMATIC" RELAYS

A new brochure illustrating a line of
rugged, subminiature relays designed
for a wide variety of precision appli-
cations has been issued by Elgin-
Neomatic, Inc., 2435 North Naomi
Street, Burbank, California.

The brochure includes the company’s
“neomite,” world’s smallest precision
relay, the first buijlt in a standard
transistor case for transistorized cir-
cuitry. Also featured are the VK and
VR series, lightweight compact units
with good vibration resistance due to
counterbalanced armature design.

RCA TUBE MANUAL
A revised and enlarged edition of
the “RCA Receiving Tube Manual
RC-17” is now available from the Tube
Division of Radio Corporation of
America, Harrison, New Jersey.

www americanradiohistorv com

Material in this new 336-page edi-
tion has been augmented to keep
abreast of the technological advances
in electronic fields. One of the fea-
tures is a 26-page supplement covering
51 newly added tube types including
types developed especially for use in
TV receiver circuits.

The revised edition is now available
through RCA tube distributors or from
the Commercial Engineering Section
of the Tube Division. The price is 62
cents a copy.

STANDARD CIRCUIT MODULES

Aerovox Corporation’s Module Divi-
sion, 1200 Jefferson Davis Highway,
Arlington, Virginia, has just issued a
comprehensive bulletin entitled “Mod-
ulized Standard Circuits,” which will
be of interest to the engineering fra-
ternity.

This new publication illustrates and
describes modules for video limiter,
low-level cathode follower, common
cathode mixer or dual-cathode follow-
er, cascade intermediate video ampli-
fier, triode video driver amplifier,
PRF multivibrator, and d.c. regulator
plus or minus 300 volt circuits.

This bulletin is available to those in
professional  radio-electronics who
write on business letterheads.

SUN'S 1956 CATALOGUE

Sun Radio & Electronics Co., Inc.,
650 Sixth Avenue, New York 11, New
York, is now making copies of its 1956
catalogue available to industrial users,
schools, laboratories, government bu-
reaus, AM-FM and TV broadcasters,
and the armed forces.

Catalogue 56 contains 144 pages of
useful information of interest to pro-
curement and engineering personnel
engaged in electronic design and pro-
duction. The publication has been de-
signed for quick, easy use. A triple
index system enables the user to lo-
cate any part by manufacturer, specific
product, or general category. To avoid
confusion, original manufacturers’ part
numbers are used in most cases to
identify the product.

A 60-page supplement to this gen-
eral catalogue will be published at a
Jater date. The catalogue is available
without charge to those writing on
their business letterheads.

SHURE BROCHURE

For music lovers interested in high-
fidelity reproduction, Shure Brothers,
Inc., 225 West Huron Street, Chicago
10, Illinois, is now offering an attrac-
tive, informative, and analytical bro-
chure on its new “Music Lovers” pho-
nograph pickup cartridge.

The booklet explains the function
and importance of the phono pickup
cartridge in a hi-fi system, the poten-
tialities of barium titanate cartridges
for hi-fi reproduction, and then goes
on to describe the cartridge including
a typical installation, the unique nee-
dle-shift design, and the simple method
of replacing needles.

Copies of the booklet are available
without charge.
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What’s New

in Radio

ToUT

"“AIRPORT CONTROLLER"

Communications Company, Inc., 300
Greco Avenue, Coral Gables, Florida
has announced the availability of its
new Model 278-6/12 airport “Control-
ler.”

This latest model in the 278 series
of equipment designed especially for

TToTe—Tee

et

police cars, and other airport vehicles.
The radio unit can be moved from a
6 to a 12 volt vehicle without any
change in the cquipment itself. All the
changing is done by a heavy-duty fe-
male type plug which is permanently
installed in the vehicle.

The equipment is powered by a
heavy-duty, long-life vibrator power
supply which completely eliminates
the need for a dynamotor and permits
a low standby battery drain of only &
amperes on 6 volt operation.

For full technical specifications on
this equipment, write the company for
a copy of its catalogue sheet.

HIGH-TEMPERATURE RECTIFIERS

The Rectifier Division of Sarkes
Tarzian Inc., 415 North College Ave,,
Bloomington, Indiana has announced
the development of a new series of
high-temperature selenium rectifiers
which will operate at cell tempera-
tures of 150 degrees C.

A wide variety of sizes and operat-
ing characteristics is currently avail-
able in the new line. Complete speci-
fications are available from the com-
pany on request.

TV SIGNAL GENERATOR
Electronic Measurements Corpora-
tion, 280 Lafayette Street, New York

ELECTRIC BRAIN KIT

Can you think faster than fh:s Machme7

Control Panel of GENIAC set up to do a Dproblem in
check valve research.

Be careful before vou answer. GENIAC the first electrical
hrain construction kit is equibped to play tie-tac-toe, cipher
and encipher codes. convert from binary to decimal, r

(in syllogisms) as well as add. subtract. multiply
divide. Specific problems in a variety of fields—actu
policy claim settlement, physics. ete., can he set ug
solved with the components. Connections are solderless md
are completely explained with templates in the manual.
This covers 33 circuils and shows how new ones can be
designed.

You will find building and using GENIACS a wonderful
exPerience: one kit user wrote us: ‘‘this kit has opened up
a new world of thinking to me.”’ You actually sec how
computing. problem solvm, and_game play (Tie-tac-toe,
nim. etc.) can be analyzed with Boolean Algebra and the
al"ebram solutions (ransformed dircetly into circuit din-
grams. You create from over 400 specially designed and
manufactured components a machine that solves problems
faster than you can express them.

Schools and colleges. tenchers of science or math, en-
fineering. philosophy or psychology will find these excel-
lent demonstrators of eircui solutions in symbolie logic,
theory of numbers. cyvbernelics, and autoemation.

Note: Teachers take advantage of our 109 discount to
educational institulions and tor group purchases

SEND for your GINTAC kit now. Only $19. 95 with over
four hundred components and parts. tul]y illustrated man-
wual and wiring diagrams. We guarantee that if vou do not
want to kecp GENIAC after one week you can retwrn it for
full refund plus shipping costs.

——————— MAIL THIS COUPON —— —— o e

SCIENCE KITS, Dept. RT-24, Oliver Garfield Co.
126 Lexington Ave., N.Y. 16, N.Y.

Please send me:

1 GENTAC Electric Brain Construction Kit and Manual.
$19.95 (East of Mississippi)

12, New York has developed a new

airport vehicles and ground stations, signal genecrator for color and mono-

features a v.h.[.-AM two-way radio chrome servicing, the EMC Model 800. z;‘::: E?S{e\.\:,e,: inLUr:j::dSlstatis)
. . . . . . utside the Unite ates)
unit for use in ramp jeeps, elec- Combined in one compact, easy-to- ) . :
SN = ! : 7. Returnable in seven days for full refund if not satisfed. I
tricians’ trucks, crash ftrucks, tow use instrument are all the servicing | oo s . . . . . P riyment: pvimame P

address are attached.

tractors, snow plows, executive cars, (Continued on page 1_72)_

e 900, 000 RADIO & « INDIVIDUALLY s ONE YEAR RTMA
TV TUB BOXED GUARANTEE AVAILABLE
TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE
45 3LFa o 6AUE o 6F6 . 6X4

.79 3Q4 .5 1 .
.51
.51
.57
.66
.66

« BEST BRANDS = SAME DAY SERVICE

TYPE PRICE TYPE PRICE

-6
117L7GT 2.
117N7GT 2.
117P7GT 2.
117z3
117Z6GT

25L6GT
25BQ6GT
25Y5
2525

eogiseszsee sy | FREE with $3 order

VANIA REPAIR KIT. or More!
Inc. flashlight head PRACTICAL, ALL PURPOSE
phiilips_and flat head ELECTRIC TEST
screwdrivers, align- Equipped with qenulnc
ment tool and case,
with cvery order of
$25 or more.

6ATE
B6AUSGT

Dumont and RCA
licensed CATHODE
TUBES

e All brand new e One year
guarantee © Discounts for the
Quantity Purchaser

AC or DC. Use it in the home,
factory, shop, garage, etc.

Picture Tube Brightener
$1.19 ea. Lots of 3, ea. $1.09
10BP4

12LP4 . . SAVE MORE ON SPEAKERS! lead, 1 Chimney mount, 1 light-
14BP4 ....... 5 . 4" PM—for small radios and imerccin“‘sg. ning arrestor, 5 wood screw

1 standoifs—31,", 2 wood screw
12?;’: e . . 6” x 97 OVAL PM $3.39 ca. standoffs—54%”, 2 mast stand-

offs. 16 Elements. $|3.50

LIST PRICE $21.95.

WELLER DUAL-LITE SOLDER
UN KIT
100 watt gun
provides the prop-
er heat for most
applications. Dual
spot light illumi-
L nates work. Kit
fncludes gun, wire soldering,
brush, soldering aid.
Kester solder ..

Visulite TV Tube Checker and
CONTINUITY TESTER
Automatically checks all tubes,
tests electrical devices such as

fuses, lamps,
resistors. ., ..........

TV ANTENNA KIT

Double Bay Conical Antenna
2-5 ft. mast sections, 60 ft. twin

Type List Price Price

Heavy Duty PM  wit

wm Line 300 Ohm Wire For VHF
1c0 reel $
1, 000 ft reel .

AC-DC PHONO AMPLIFIER—3 TUBE
Features tone and volume controls—2 watt

output includes line cord and diagram.
Completely wired ready to use. Uses 50BS,
s5wa T6

TERMS 259 deposit required

. on all order. s balance Sl  Sn~ps T T T 29AR 00 ox'an b 100 ftoreel ... ... ... ...
5 C.0.pb. §

charges, u.-nd 1u|l remlttance plus

postage with order. All unused

money refunded with order. [+]

MINIMUM ORDER.

42.00

2.5
Luts of 6 52 39 ea. fots of 3 $2.49 ea.
RESISTOR KIT

100 assorted resistors in most wanted

ohms, RMA coded in 14, 1, 2 watt. 990

List price $12.50......... Kit, ea.
CHEATER CORD

UL Approved . . . Standard
Holes. For Every Make set, -ot of 10 ca.

= Write for Free
i PARTS Lrer
tanley ELECTRONIES conb, 51 & -
7 @ . i / purpose and
‘935 MAIN AVENUE PASSAIC‘{'J & trant;gle;tter Amist for overy 330 27c¢

DEPT. RN-2 Gregory 1-2498
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N DETROIT s AARON

TG 10 CODE KEYER

Same function as the TG34A, but larger and more
audio output. Can be used as a high power audio
amplifier or for group instruction of code. In a
standard metal cabinet 117 x 24” x 81/3”. Used,
less tubes and photo cell. Metal cabinet alone
worth the price. While they last. .......$9.95
Same as above, excel., tested, with tubes.$14.95
PRACTICE CODE TAPE for TG34A and TG10
Keyers. On 16 mm 400 ft. reels, #1, £3, #5,
#6, #7, #8, #11, #1383, £15. New $I 25
in metal container............. Ea. L]
4—125 A

701.A TETRODE. SIMILAR TO 33554
Diagram and Information for Amateur Use
with Order
A dandy K.W, SSB final—fil: 8 V. @

7.5 amps.

plate: 3000 V. @ 200 MA, screen: 280 V.
50 MA. Just 10 W. to drive pair 1 K.W. A.M.
phone. Max. input 600 W.

e per tube, class C.
ampli. $2.95 EA. 2 FOR $5.00.

BCG221 FREQUENCY METER CASE

Br;md_ new in original carton with all contents
and size the same as adv. in previous $2
]

issues. But priced now at only.......

BC-221 TECHNICAL MANUAL—

NEW, Prepaid .. ... o ev oo noonron $1.25

A REAL SCOOP—6 METER TRANSMITTER
X

FRE®. 53.3 to 95 MC. 50 WATTS
Complete rf doubles and amplifier section, with
3—815 tubes. Used as xtal osc. buffer, tripler,
and final, Easily converted for 2, 10, or 20 meter.
Can be used to drive higher power amplifier.
Wt. 10 lbs. Brand new in original $I3 95
CArtON v eov v evroevovoroeroorns L)

DETROIT RESIDENTS—CALL WA. 19128 FOR
DETAILS VIA PHONE ANSWERING SERVICE.

S(‘Z,R;‘274 & ARC/5 COMMAND EQUIP.

RECEIVERS

1.5-3 MC ARC/5 W/Dynamotor, B/New $14.95
190-350 KC AR W /Dynamoior, B/New 14.95
520.1500 KC ARC/S Broadcast, B/New 19.85
3.6 MC BC 454. c0vevonnansnan. Excellent 5.95
6.9-1 MC BC 45 ccel., Less Tubes 2.95
6.9-1 MC BC 4 «+..Like New 4.95
TRANSMITTERS

2.1-3 MC ARC/3.. .Brand New 595
7-9.1 MC C/5. . .Brand New 5.95
5.3-7 MC BC 458.. .Brand New 5.95
5.3-7 MC BC 458 Like New 4.9%
4-5.3 MC BC 457 lent .95
Modulator BC 456. . New 3.95
Splined Tuning Knob. For B -
TUNING SHAFTS FOR ABOVE RECEIV. SPECIFY
LENGTH WANTED. PRICE PER FT.,....e00:-- 1

HIGH FREQUENCY BROAD BAND IF STRiP

ﬁé{i be canverted to TV

Can
video amplifier or vatious
r applications.
N relay,

6AK5,
5—717A.

alone wWorth MOT@. ... v v versson o sevon

ANTENNA RELAY UNIT. RE-2/ARC-5, SAME AS

BC-442. SWITCHING RELAY. 0-10 RF METER AND

50 MMF VACUUM CONDENSER, 3 15
W )

NOTE 25 % deposit—bal. C.0.D. or mail
full price, allow for postage and
save plenty on C.O0.D. collection charges.

AARON ELECTRONICS

Dept. S. 3830 Chene St., Detroit 7, Michigan

GET INTO
I.ECTRQMEICS

= L5

You can enter this uncrowded, interesting field.
Defense expansion, new developments demand
trained specialists. Study all phases radio &
electronics theory and practice; TV; FM: broad-
casting: servicing; aviation, marine, police radio.
18-month course. Prepare for good bay. Gradu-
ates in demand by major companies. MHigh School
or equivalent required. Begin January, March,
June, September. Campus life. Write for catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, Indiana
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functions of a dot generator, cross-
hatch generator, and bar generator.
The Model 800 produces white dots
on the TV screen of any monochrome
or color receiver for the adjustment
of color convergence of the tri-gun
color tube. It will also produce a cross-
hatch pattern and a variable number
of bars for the adjustment of width
and height controls.

The Model 800 comes completely
wired and tested with all the neces-

“&t

sary leads. Full technical details are

available from the company on re-
quest.

"GENAPROBE"

Talley Electronic Development Com~
pany, 800 Schmidt Bldg., Cincinnati 2,
Ohio has developed a compact, audio-
frequency generator which is housed
in a standard %" x 4" instrument test
probe.

Known as the “Genaprobe,” the in-
strument is designed for technicians
who need an audio generator and volt-
age indicator in their work. Attached
to the probe are two 20”7 flexible
rubber-covered test leads with #60
Mueller alligator clips and plastic
shields. Both test leads and clip shields
are color coded red and black for in-
stant polarity indication. The tip end
of the probe is equipped with a stand-
ard phone tip.

The instrument can be used in trac-
ing circuits in radio and television re-
ceivers, record players, high-fidelity
equipment, intercoms, and p.a. sys-
tems. It may also be used in produc-

application where an audio frequency
signal, of good waveform, is required.

TUBE PIN LOCATOR
Airport Television & Radio Co., 188
Airport Road, Reno, Nevada has de-
veloped a simplified vacuum tube
computer which has been tradenamed
“Quick-Way Tube Pin Locator.”
The new unit is claimed to be the

wwWw americanradiohistorv com

authentic

replacements

for Television . . .

all
leading makes and models

AUTHENTIC REPLACEMENT IS
Always Right

Easier to instait

Cuts service time
Inereases service profits

Flybacks

SERVICEMEN!
Write Dept. RN for
service hints. What
are your problems?

Quality
Controlled

TODDR-TRAN CORP.
NEW YORK

MOUNT VERNON,

EASY TO LEARN CODE

It is easy to learn or increase speed
with an instructograph Code Teacher.
Affords the quickest and most prac-
tical method vet developed. For be-
ginners or advanced students. Avails
able tabes from beginner’s alphabet
to typical messages on all subjects.
Speed range 5 to 40 WPM. Always
ready—no QRM.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher 1it-
erally takes the place of an operator-
instructor and enables anyone to
learn and master code Wwithout fur-
ther assistance, Thousands of successful operators have
tacquired the code’” with the Instructograph B8ystem.
Write today for convenient rental and purchase plans.

INSTRUCTOGRAPH COMPANY

4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS

ELECTRONICS

CAREER OPPORTUNITIES

Now you can choose a state-chargered, non-
profit technical institute for professional train-
ing on vocational and engineering technician

levels. Intensive one & two year courses.
MAXIMUM TRAINING AT MINIMUM COST
Prepare for top-paying positions as Electronic
Technician, Laboratory Technician, Engineer-
ing Assistant, Radio-Television Service Tech-
nician and many others.

SEND FOR FREE ILLUSTRATED BOOKLET N
WESTERN ELECTRONICS INSTITUTE
APPROVED FOR VETERANS
5319-21 Sunset Blvd. Hollywood 27, Calif.

RADIO & TELEVISION NEWS
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quickest method yet devised for de-
termining what each tube pin signi-
fies at the socket base. The unit
operates with a simple turn of the
dial which covers hundreds of tube
types. When set to the correct tube
number, it automatically selects all
pin locations at once. Tubes covered
by the computer are of the receiving
type used in radio, television, amateur
radio, high-fidelity amplifiers, coun-
ters, and other electronic equipment.

A new tube log is also imprinted
on the computer face to eliminate
obsolescence.

VERTICAL CHASSIS KIT

Radio Kits Inc., 120 Cedar Street,
New York, N. Y., maker of radio,
audio, and meter kits, has added a
television kit to its line which features
vertical chassis construction and a
turret-type tuner.

The 12-channel tuner employs a
3BC5 r.f. amplifier and a 5U8 triode-
pentode mixer oscillator. Separate
oscillator frequency adjustments are
provided for each channel. The tuner
may be adapted for u.h.f. reception by
inserting u.h.f. strips in the turret
drum.

The new kit, the “Arkay” Model
14T21, offers a 21" television unit

which is simple to assemble and op-
erates from 105-125 volts, 50-60 cycles.
One unigue feature of these new

el A O ‘T?:‘h--_ ittt

kits is that the manufacturer guar-
antees that if instructions are follow-
ed by the assembler, the unit will op-
erate correctly. The guarantee covers
all parts. The firm maintains a serv-
ice department that will service these
kits in the event of trouble.

MOBILE GAIN ANTENNA

A new rooftop antenna for the 450-
470 me. range has been developed by
the Andrew Corporation, 363 East
75th Street, Chicago 19, Illinois.

According to the company this mo-
bile antenna effectively multiplies mo-
bile transmitter power by 1.5 without
adding cost to the mobile communica-
tion unit or increasing battery drain.

The inductive-tuned 9/16 wave ra-
diator has 1.3 db measured gain. Use
of RG-8U feed cable (optional) gives
an additional .5 db measured gain,
making a total effective gain of 1.8
db compared to conventional quarter-
wave rooftop antenna with RG-58/U
cable.

February, 1956

AMONG IMPORTANT
ACTIVITIES AT HUGHES
IS A PROGRAM INVOLVING
COMPREHENSIVE
TESTING AND EVALUATION
iN CONNECTION WITH
HUGHES-DEVELOPED
RADAR FIRE CONTROL
AND NAVIGATION SYSTEMS
FOR LATEST TYPE

MILITARY ALL-WEATHER

INTERCEPTORS.

Convair F-102
all-weather nterceptor,

There is need on our Staff for qualified
engineers who thoroughly understand
this field of operation, and who have
sufficient analytical and theoretical
ability to define needed tests; outline
test specifications; assess data derived
from such tests, and present an evalu-
ation of performance in report form.

Engineers who qualify in this area should
have 1 a basic interest in the system concept
and over-all operation of test procedures;
2 experience in operation, maintenance,
“debugging,” development, and evalua-
tion testing of electronic systems, and
knowledge of laboratory and flight test
procedures and equipment; 3 under-
standing of basic circuit applications at all
frequencies; 4 initiative to secure sup-
porting information _from obscure sources.

Engineers

SCIENTIFIC AND ENGINEERING STAFF

Hughes

RESEARCH AND
DEVELOPMENT LABORATORIES

Culver City, Los Angeles County, California

173

www americanradiohistorv com


www.americanradiohistory.com

An Open Door
to PROFITS!

For: Homes, 4-Unit Dwellings,
Apartments, Stores, Motels, etc.

The new MOSLEY 4-Set TV
Coupler is especially designed
for metropolitan television areas
o « « the major multi-set market!

A bridging type resistive cir-
cuit distributes the signal equal-
ly to each output and provides
effective isolation between sets
to eliminate interaction. Signal
transfer is excellent due to the
constant impedance design.

The MOSLEY Type 904 TV
Coupler will serve in a multitude
of uses. Its low cost and simpli-
city of installation makes it your
key to greater profits!

MOSLEY Type 904, 4=Set TV
Coupler. ¢ + o List Price $6.25

At Radio and Television Parts
Distributors, Coast—-to—Coast.

Ms/eq Elithons D

8522 ST CHARLES ROCK ROAD, ST. LOUIS 14, MISSOURE,

L0008 CB0OR0CCE6000000C000862006060000¢

@@@@'@@,9@@%@000@@%@@@0@&6@00@@@@@@90%%9@ @

ELECTRONICS

Preparo  for ENGINEERING DEGREE
nlimitedop- .
in 27 MONTHS

portunities of
the Klectrou-

je Age! Earn vour B.S. degree in 27 months at Indiana
Technical College. Intensive, specialized course. Com-
prehensive training in math and electrical engineering,
advanced radio theory and design, television. electronics.
Modern laboratories. Low rate. Also B.S. DEGRLE IN
97 MONTIS in Aeronautical. Chemical, Civil, Electrical
and Mechanical Engineering. approved. Enter
March, June, September, December. Earn part of vour
expenses in Fort Wayne while studying., Write for catalog.

INDIANA TECHNIGCAL GCOLLEGE
926 E. Washington Bilvd., Fort Wayne 2, Indiana
Please send me free information on B.S. ENGINEERING

DEGREE IN 27 MONTHS as checked.

O Electronics O Chemical O Aeronautical
O civil, 3 Mechanical O Electrical
NAMB weeerreransionsansasnssararasossssssssasssnassnes
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The antenna has a stainless steel
radiator supported by a molded plastic
insulator which mounts in a single
%" hole. The antenna is supplied com-
plete with coaxial cable and connec-
tors. '

"“DYNA-BEAMER"
Tampa Video Service, Inc., 6105
Interbay Boulevard, Tampa 9, Florida

e e g - . s

is currently offering a unique CRT
reactivator, the ‘“Dyna-Beamer.”

According to the manufacturer, the
device restores to satisfactory service
up to 75 per-cent of repairable pic-
ture tubes in the home or shop with-
out removing the CRT from the set.
In addition, the unit will clear grid
to cathode shorts. It will also indicate
whether “no raster” or “dim raster”
is due to a bad picture tube or im-
proper grid bias in the set.

The unit measures only 2"x3"x5"
and will fit into most tube caddies
with ease. Write the manufacturer
for a data sheet on this ‘“Dyna-
Beamer.” It is available without
charge.

TUBE TESTER

Jackson Electrical Instrument Co.,
16-18 South Patterson Blvd., Dayton
2, Ohio has developed an unusual new
tube tester which features a number
of plug-in accessories. These acces-
sories may be added at any time and
do not interfere with basic tube test
procedures.

The “Customatic Forty-Niner” fea-
tures a plug-in unit which, when
wired to the basic instrument, pro-

L 'ﬁij—;@k i~ a

vides connections to the various

power supply voltages and meter
through a ten-contact connector. The
connector is plugged into the desired
accessory which is then slipped into
the instrument’s accessory port and
held in place with a quick-action, air-
plane-type fastener.

Currently available accessories in-

www americanradiohistorv com

DYNAK T

50 WATT POWER
AMPLIFIER KIT

v FINEST QUALITY
New circuit designed by David Hafler
using the Dynaco A-430 output trans-
former, sets new performance standards
both on'the test bench and in listening
tests.

v EASIEST TO ASSEMBLE

Uses pre-assembled printed circuit board
and simple physical arrangement.

.Only 9" x 9" x 6" high without sacri-
fice of performance, and can be as-
sembled in 3 hours.

v HIGHEST POWER
50 watts at less than 1% IM for listen-
ing ease. 100 watts peak. Full power
available 20 cps to 20 ke.

v GREATEST YALUE
$69.75 complete with all top quality
components.

Complete specifications and circuitry on
this new amplifier kit are available on
request.

DYNA COMPANY
5142 Master St., Phila. 31, Pa.

Miss

mem DON'T 75, HOT SPECIALS! wem

33 ft. Sectional ANTENNA (MS) for 10-40 Meters....... $6.95

ANTENNA Switchover or Keying RELAY; 12-24V DC... 1.85
METERS: 500 MicroA 27 $5.85; 3” (Marked 0-10) 8Ma .. 1.95
Meter RECT IFIERS—Shaver Type B2—Y% Bridge .... .50
Allen Bradley Potentiometers—Most Sizes including L/B. .. 85

DYNAMOTOR 12-14V/425V-163 Ma. with Filter .
28V DC Reversing MOTOR 134 A; 2500/600 RPM.. .. oo
CHOPPER—60Cycle 12Volt... ... ....... s

HYDROPHONE (Undersea Microphione). ............

TRANSCEIVER CABINET 12x7 x6w. Handle.. 2.85

Electronic STROBO S CO PE Stops Motion; w 1D21 Tube18.95

Buil’s Eye PILOT LIGHT ASSY. Candelabra, Red

G.E. RELAY CONTROL w. Sigma 10K RELAY, efc. ..

5* My Metal SCOPESHIELD...... .... .. ... 1

Adj. Time DELAY Thermal RELAY; 5-180 SEC., 15A. .50

W.E. ATTENUAT ORS 5%—20 Step 0-229,300 ohms. .
Bridged T 7 Steps 0-1030 ohms ... ..

OIL CONDENSERS; NEW STOCK 2mf/1KV 35¢;
8uf/1KV $1.35; 225 uf/3000V. ........oo e .50
600V - 30mf $3.95; 12mf $1.25; 10mf 95¢; 7mf 85¢; 4mf. ..

BOOKS: Basics of RADIO CONTROL 35¢; TRANSISTO 8

Kit of PRECISION % RESISTORS.............. 1.50

RADIONIC PROD. C€O., 325 Canal St., N.Y- 13, N.Y.
YRk EET T PR R e T e e i TE )

216% Conay bsland Ay, :
Brockim 29, M. Y. ¢ ES 42252

-

COLOR & BLACK & WHITE
E" — 5 MC SCOPE

EIT $79.95  Wired $127.50

RADIO & TELEVISION NEWS


www.americanradiohistory.com

clude a high resistance shorts tester,
which measures inter-element leakage
to 2 megohms, a heater current tester,
and a selenium rectifier checker. Soon-
to-be-made-available accessories in-
clude a signal tracer, r.f. oscillator,
and a capacitor tester.

NEW GEIGER COUNTER

Nuclear Instrument and Chemical
Corporation, 229 West Erie Street,
Chicago 10, Illinois has added a new
portable Geiger counter to its line of
uranium prospecting instruments.

The Model 2612L features a sensitive
Geiger probe which may be mounted
in the handle of the unit or may be
removed for surveying crevices, drill
holes, cave walls, etc.

Three ranges cover intensities of
.2, 2, and 20 mr/hr. full scale and a
radium source is supplied to permit
calibration of the unit at any time.
A 1% uranium ore sample in a sealed
container and an identical empty con-
tainer permit an estimate of the per-

cent of uranium
carrying strap and crystal earphones
are also supplied with the instrument.

in a discovery. A

RECHARGEABLE DRY CELLS

Gould-National Batteries, E-1201
First National Bank Building, St. Paul
1, Minnesota, has developed a nickel-
cadmium rechargeable dry type bat-
tery which is available in various sizes
from a standard “D” type cell to a
very small button-type cell of 10 milli-
meters diameter.

The batteries are hermetically sealed
and do not corrode or leak. Capaci-
ties range from 4 ampere hours to 7
milliampere hours and all have an
average voltage output of 1.2 volts.
Any d.c. current may be used to re-
charge the cells with the advantage
that the cells cannot be overcharged
provided the specified charging rate is
used. The cells may be placed in series
and parallel te provide higher volt-
ages and capacities.

TRANSISTOR POWER PACK

The use of new circuit techniques
in the design of its new Model 212-A
transistor power pack has enabled
Electronic Measurements Company of
Eatontown, New Jersey to produce a
unit which is only 3%” tall and weigh-
ing 14 pounds to provide from 0 to 100
volts d.c. at 100 ma.

Two approximately calibrated con-
trols sweep 0 to 100 volts and 0 to 10
volts respectively, to permit precise
adjustment from 0 to 100 volts. A
modulation input is provided to per-
February, 1956

TAKE A 600D 00K

YOU CAN ACTUALLY SEE THE DIFFERENCE!

BamarD

FERRO-SHEEN

HAS THE
What Does This

Super-Smoothness \gﬂmﬁt&lﬂ ngf ace

Mean To You? OF ALL RECORDING TAPES

1 GREATLY REDUCED HEAD WEAR: e
MAKE YOUR OWN TEST

The mirror smooth FERRO-SHEEN surface virtually eliminates

disastrous head wear caused by the abrasive swrface of
IN 20 SECONDS...
Place strips of all the leading

ordinary tapes.

2 NO SHEDDING OF OXIDE:
tapes side by side for your
own visual comparison —you.

Unlike ordinary tapes which shed oxide particles that gum up

the heads, the FERRO-SHEEN process anchors the oxide to

the base so that it cannot come off and deposit itself on will see the difference at a
glancel The difference you

see is responsible for the

the head.
3 FLATTER FREQUENCY RESPONSE: improvement you hear . . .
the smoother surface of the

THE SUPER-SMOOTH SURFACE OF FERRO-SHEEN tape makes
better contact with the recording head, resulting in flatter FERRO-SHEEN tape results in
vastly improved contact be-

frequency response.
tween recording head and

4 REDUCED ‘PRINT-THROUGH' . .
tape and gives optimum mag-

‘Print-Through’ is virtually eliminated, even at excessive input 4 P all th
'levels, because of unparalleled oxide vniformity in :e '; pe:"Io';ma’nce R €
FERRQ-SHEEN process tape. rghs, all the lows.

FERRO-SHEEN is Now Available in

these four quality irish tapes.

SHAMROCK #300 The ultimate in professnonul fﬂpe for broadcaost and
studio use . - 1200’ on 7’ reel

LONG-PLAY #600 Extends plcymg time 50% aver conventional tapes;
Mylar base. ., ,, .1800' on 7’ reel

SOUND PLATE #220: The super- fough tcpe for masters ond recording
under adverse climate conditions. . .1200’ on 7" reel

DOUBLE-PLAY #7-2400: Doubles your plcylng time on standard 7™
reel; Mylor base.., ... 5 .2400' on 7’ reel

If Not Available at Your Local Dealer, Write:
ORRADIO INDUSTRIES, INC.

World’'s Largest Exclusive Magnetic Tape Manufacturer
Opelika 2, Alabama

EXPORT DIVISION:
Morhan Exporting Corp., N.Y.C.
IN CANADA:

Atlas Radio Corp., Ltd., Toronto

— - —— o o

Quickly, Accurately checks:

@ PAPER, MICA, CERAMIC
CAPACITORS

@ ELECTROLYTICS
@ CONTINUITY

@ AC/DC VOLTAGES
@ FLASHBULBS

4 7
R,
01”0’6' 3995 ‘Eﬂi’.“ﬂ&'

SATISFACTION
GUARANTEED
OR RETURN WITHIN 1
£ TEN DAYS FOR REFUND operation

% £ 6 NOT A KIT

. M the result Special  Introductory
el GI-\PAGITES y ol gmontns FREE 3

Offer for llmit,e(lll{mde
only: Set of test leads
ment is a new, compact checker that does a giant job to save you time and money, Free with cach CAPACITEST
It will check con‘ée&sers at 15E0 Volts, wh)ch is approximately the working voltage Order direct from manufacturer
in 1 radio or TV set. Meters will not wive tlus type of check since the apnlied Zinclude $ depos t witl
voltage 'is 20 Volts or less. tAlvmcl call: hdct‘ES lt)ymupsal:izugl\and 1'55?;’9@;3}:;@}&2 COD. x Save PP & COD fees,
intermitten: »
aulekly, It S O aearea lightweight, for bench or ool Kit. send $9.95 & we'll pay postage

JAS The Barjay €o. 145 west 40 Street New York 18, N.Y.
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; PR mit measurement of transistor para- | ® ¢ © ¢ 6 6 6 ¢ ¢ 60 ¢ 00 0 0 ¢
HOT! FREE! NEW! i | meters by the small signal method. L PRINTED [
A unique feature is the remote con- | e .
] trol connection provided whereby the | e
+ " 1956 Fyer y CIRCUIT .
[ 2 L
* Loaded with Hi-Fi . KITS
i & Surplus Bargalns o 'PRECISE PHOTOGRAPHIC PROCESS
° Make professional quality circuits of your own design .
Get your FREE copy 1oday.' o without photographic equipment or experience
- KEPRO Ki'slfeomre predsensilﬁzed c'opper-clcd l’l::minglz_;"es L
K reaulrlng only exposure developmen jor t H
Seuz*otﬂé'qoal hFORl ZO_U.I unit may be controlled from a dis- hd smj)le lnexpehSllvke D!o(i]essmgpglvesZ’xper?m‘%li?ﬂ%’}r:‘s,g han:% .
op=>Tar ecTro-mMechanica evices: and engineers alike nce 1 t 1
P iR i tance by inserting resistance across a | ® eiched circutts-trom °eipzrﬁnen7a'l”?§s:§ﬁse'§ producion  ®
Start coffee, control two-terminal line.. Voltage is con- | ® Peovee ¢
lig] ter hu- q P-101 PROFESSIONAL KIT—F
t’;%‘ﬁi‘i‘i’?}?’i‘:ggg?z?%’ trolled according to Ho=KR where | ® e .ncrlqeé(ghshe?'s)plr’eseﬁ?.. .
: 1 : K is constant and R is the inserted | ® ‘esing chamicats deovelomion % .
SA';_EI“l]kleU;‘E%‘%IAT;‘CI}\L . t A t . 1 1 t eeiscsl':lnngg Drccyi:n::r‘i:msing ﬁ;ie‘jmng
lL\'! A‘haﬁ]dstlvr‘ne 2V;1- resistance. ypical application would L4 mei:hcknicg| [negurive mate- 540 L4
hour c¢loc! 5 g be tube testin VVith g . rials. Ready for use.
3 0o gele UL ok g automation ® 1505 PRINTED CIRCUIT LAB—A J
¥ 3 r §‘° i)ollnr'g)lliﬂe‘gmet\rfg _— o complete chborc)o[rypfgr theL experi- *
e C menter or indusiria sockets, con-
» & 5 long 233 5 p
Bowrs, “Stieg 51 any TOMant Hufthz the ¥a hout Anot 'E)“{odSE;r CCOUPLER S e .
i:ncllew» ffér?ogé;l?:\‘rﬁ(cnemc\)ﬁ:cg‘r}yolg‘ ?1]131]1111'111\‘7 with (lte‘ er nenor roauc S. ompany, 2712 W @ copper-clad phenolic, o photo-layout kit, negative mate. Py
at front without chansinm e Ao P Tl Montrose Ave. Chicago 18, Illinois is | , fishgioserecessigions S?é"c"e"s?.ﬁ'é’gﬁéﬁfgﬁ, 3150 .
TIeAlIE B andtnewaaOniy $9.95 currently marketing a two-set tele- ond more. )
HERE'S SOMETHING TO TIME!L vision coupler of the high-frequency | ® i;°§ﬁ§ﬁ”§3§5ﬂl:%‘?ﬁ:ez"!::é;"é?;’gSL::::EZ, *
guecrnicatLy.opEnazep soueoio vare: ve W | transformer type. o it oy conloicr il demicalac, A 0
size. No opening in it is less than 17 diam. area. ° If not available from your jobber, erderd:red F.OB. °
])\}olmally closed: opens whenl 185241 ¥ I.t)CA':lt approx. The Model C-202 coupler has a .
am 1= applie orrosion resistan . .
FERRE e T iy 2.95 matched impedance of 300 ohms which | ® SISl ]2l IR ileDIIT4 LR o
asor $10.00 makes possible the use of one antenna | ¢ [REElRTITEE U 1. Lovis 10, Ma, 3
SELENIUM RECTIFIER & TRANSFORMER for two television sets by transferring | ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ 0 o
‘-}"?&f’“ﬁ%@:ﬁ%ﬁ:}i}j}; LR 2N VDG ARELICAY the signal from one antenna to both
vailves. . . .
e CarORMER. Ei $1. sets with remarkably little signal loss. SURPLUS WHOLESALE
g&%fﬂ_ Timer, 4 valves, rec- # | At the same time the coupler provides INDUSTRIAL ELECTRONIC RETAIL
tifier, transformer, all H 3 3
DEAL tor omty.rners maximum isolation between the two COMMAND TRANSMITTER 3-4MC
setg, minimizing interference and in- Brand Spaniing Now-—RFI (Ready for Issuel, Com-
MINIATURE PANEL METERS suring good reception. borbaniiy ’maow‘,?’§f§£?os‘i"dé§3§a$§agi’é§: of 3‘3&;’%’;
15/4” sq., mounts in 114” hole. 204 ACCURATE! . . . gear in Brand New ‘“‘Ready for ue’’ Condit: 1011 .
Balanced "and dampod. Handsome blagk Salipration The unit is completely insulated. only $9.95 ea.—3 for EE AR they last). F.0.B.
on white face. ALL NEW AND ALL GUARANTEE . . ’ N, . 12 Ibs. ship. wt.
DC: 0-1, ma;0-200 ma.i 0-300 ma.; 0-15 Vi 0- 36 with solderless connections for easy BC 457_(4.5_3 AC). Brand New Compi...ea. S7.95
¥0URJC(HOOICE EACH . ouepcoiiiinnn $3-95 and safe installations LA CELS BN S8 PR | A (B la aoGh At
95 - [P 11 "
Q10 234 RE 36:93 FILAMENT TRANSFORMERS
52 OHM COAX CABLE SPECIAL 24V—1.5A (open frame—com] act)ea $1.94; 3 for $5.00
RG-8/U, 50 ft. long. Each end terminated $2 95 DOT GENERATOR KIT 12V—3.SA (cased compaco.pf. . ea. $1.94; 3 for $5.00
with a PL-259-A Plug, New, Clean, only Th R d ...
ATl <hpts, FOB whse: Send 2594 dep. with all €D € Hoﬁman Q10 Dl@1§1on of Hoff- TUBES FOR ARC-5 s
witnout netice Mine ordre Sp.s0s. chanee of erice @ | man Electronics Corporation, 3761 S. 1625 (new-boxed). Dozen.
. - . Eol —bO: 0ZE: .
ARRGW SALES, INC. Hill Street, Los Angeles 7, California 1825 (hewnoRed) Bozens:
Bo 300¥V§5t§rgkl¥fq'Ilfqnc?LLA\d\moop CALIES o nOW'Offe'rlng R REX RADIO SUPPLY co.
i :sm' Walling Aadress & saies Showre erator in kit form. 88 Cortland St. New York 7, N. Y.

V. bepeor.. CHIEAGS 16, ILL. Essential to the proper color con-

alifornia Dnstrubutors' Stores

Spla E'“E"ﬁ"i?fé N L ] vy e vergence adjustment of any color re-

ceiver, the new dot generator (Model | —— —_—
CD) has been designed for maximum
ease of assembly by the service tech-
nician. Sockets and terminals are pre- PREPARE FOR A GOOD JOB!
riveted on the chassis to simplify as-
sembly of the unit. Dots can be fed
directly to the antenna terminals of

BROADCAST ENGINEER
ELECTRONICS RADIO SERVICING

NOVICE, FT-243 Television Servicing
ET-T71, FT.241,
FT-249, DC:34/35

SHIF BAND, MISC

(Approved for Veterans)
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALT. 17, MD.

- No Experierice Needed To

SATISFACTION.
GUARANTEED!

Cow R

| over 5,1::@-

The GEM STENCIL DUPLI.
[ FREGUENCIES!

CATOR saves money. . .gets

results quickly! Hundreds of t%;\
uses for every type of business ",
and organization. We ship the ke
GEM complete with all supplies,

“The House of Crystals”

U. S. CRYSTALS, Inc. e col er eliminat a- Cotde Boud for amarate o
05 5. UNION AVE, = LOS ANGELES 17, CAL. the color receiver, e;hmmatlng the . Gl ff()-poaag; (for dguceis prin
2] i necessity of hooking into the actual . special low price of only $9.50

SCH EM A.TI(S CONV ERS'DN 5 circuitry of the receiver chassis. (@ $15.00 value) . Now
The unit measures 5" x9”x 6" and o 3
FOR SURPLUS GEAR

weighs just 6% pounds. 'E.
NEW LIST D! MANY ADDITIONS!

Use the GEM FREE at our expense' SEND I\O
Send st d, 1 dd d 1 f
5 0T REE 280 o chark. cxpiaining AN MOBILE MICROPHONE

MONEY. Write and complete GEM outfit will be
sent you postpaid. After ten days, send us only
$9.50 or return the GEM. You must be satisfied! -

it Communications Equipment Sales, WRITE TODAY.
GOODHEART  BEVERLY HILLS, CAL. Communications Equipment Depart- BOND EQUIPMENT CO.  Dept. 30
i ment, Radio Corporation of America, | Ml £633 Enright » St Louis 5, Mo ==
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Camden, New Jersey has developed a
new style mobile radio microphone
which has been especially designed to
provide users with quicker, easier,
more efficient two-way radio opera-
tion.

Tradenamed the “Redhead” because
of its brightly colored mouthpiece, the
new device was developed to meet the
need for a hand-held carbon mike
which nullifies the muffling effect of
the hand, simplifies hand holding and
hanging operations, and can be op-
erated with equal convenience in either
right or left hand.

It operates with greater output,
lower distortion, and improved re-
sponse over the frequency range of
200 to 3000 cps. The unit features an
clongated taper handle that nestles
in the palm of the hand and raises
the mouthpiece well above the cupped
fingers. A positive-action push-to-talk
trigger bar is centered in the handle
for easy operation by either hand.

SIX-METER CONVERTER

Marshall Manufacturing Co., 1406
Venice Blvd., Los Angeles 6, California
has just introduced a newly-developed
6-meter converter which will enable
operators to receive six meters on any
standard short-wave receiver.

One of the major features of the
new unit is its small size. It measures
only 5” long by 3%4” wide by about
314" high. It features a specially de-

signed low-noise, push-pull 6J6 r.f.
amplifier into a 6J6 oscillator-mixer,
giving a balanced line input and co-
axial output. All adjustments are
slug-tuned. With an output frequency
ranging from 21 to 25 mc., the unit is
sold completely wired with a.c. power
supply and tubes.

PC RESISTORS

Regsistance Products Company, 914
S. 13th Street, Harrisburg, Pa. is in
production on a line of precision wire-
wound miniature resistors engineered
expressly for use with printed circuits.

These new Type P resistors are
single-ended units made for easy and
rapid mounting on printed -circuit
panels with no support other than the
wire leads required. The resistors can
be safely operated at full rated load
in ambient temperatures up to 125
degrees C. Sizes are available rated
at from 1/10 watt up to 1 watt. They
are being supplied in six sizes in a
variety of resistance values.

Write the company for details on
the units currently available in the
Type P line.

February, 1956

l

;;gmzﬁszzazszsz
" COMMUNICATION TOWERS

Now you can have a tower that combines rugged strength with
easy erection. E-Z Way Towers will stand a wind load of 40-60
Ibs. per square ft. and with our new portable gin pole, it's
easy to erect a 120-ft. tower in one piece. All work is done
on the ground and this one shot erection method saves fime,
money and ends dangerous climbing. Find out about E-Z Way
—the industry’s new leader—nowl!

=

D | A S
N i N Wac Faa 5

hA
skt

C-10
C-7 not
shown
Widsh | 257 20° 147 1057 | 10° 6.57
Weight per ft. 21 Ib. 15.5 Ib. 9 Ib. 5.5 Ib. 4.51b. 2.8 Ib.
Max Height | 400 ft. 330 ft. 230 ft. 160 ft. 120 f1. 80 ft.
Max Guy Space 60 ft. 60 ft, 50 ft. 40 ft. 35 ft. 25 f1.
Legs 2° pipe 1%2" pipe | 17 pipe 3" pipe V2" pipe 4" rod
Horizontals 1" pipe | 17 pipe %" pipe 27 rod ¥2¥ rod %"’ rod
Diagonals %" pipe 12” pipe %" rod | 6" rod %" rod % rod

When maximum height and guy spacing are not exceeded, towers are rated for 40 Ib. wind load.

TV TOWERS 1 CI'OWERS FOR HI\MSj
Thousands are using E-Z Way TV The answer to a ham's dream—
Towers. Made in Florida to with- crank up and down, tilt over. Heavy
stand the severest hurricanes. Patent- duty towers, yet easy to install and
ed ground post. No guy wires. Crank adjust antennas. Patented E-Z Way
up and down, tilt over, for complete ground post. No guy wires required.
safety. Write for free TV Tower Write for free Ham Tower catalog

I\ Catalog. No. TN, ) No. HN.

throughout 50
Y Small physical size —7” x 12" x 8" ] 09

AN E.7 WAY TOWERS INc.

Tower Catalog No. CN

WG 5901 E. BROADWAY PHONE 4-3916

specify height of tower and

type of antenna (make and P. (1 1) § 5491 TAHPH, FLORIDA

CHECK THESE SPECS!

50 WATTS

(100 watts peak)

% Less than 1% LM. at full output

% Frequency response! Plus or minus 0.1 db
20 cps to 20 ke.

% Features Dynaco A-430 Output Transformer
% Highest quality components used

high
Write for free descriptive literature

sa@ez, 7@5, 245 Sansom St., Upper Darby, Pa.
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K 3...Columbia

TOTH ANNIVERSARY SALE!

ALL NEW
40 METER PAGKAGE DEAL

1 ea. new cond. s-s l Receive

1 ea. new, boxed 7-9.1 MC Trlnlmihe

1 ca. new MD-7/ARC9 Plat Modutator. With
all tubes! 5
SPECIAL PRICE ALL 3 UNITS . _ s

ORIGINAL AC POWER SUPPLY FOR
LM FREQ. METER. EXCEL.......$19.9

* k k Kk Kk Kk k Kk Kk Kk

* d
m TRANSCEIVER -

Shiny, sharp and downright. cer-
rific! Sensational remote. moblle.
or ﬁxed installation. SEE NOV./S
c.qQ. GES 40-43 FOR COMPLETE
EA S\ TO-DIG CO ERSION
\\RITE-UP FOR 2 MEI'ERS We
bought 'em special and we’re sell-
ing them at out-they-go-prices! Pick
ver favorite deal:

DEAL NUMBER ONE: ARC-4 Trans-
ceiver complete with all tubes,
remote comrol box, junction box
fu<e bloc! $27.

ER TWO: AR 4

Tl(ANSCElVER as above BUT PLUS

& shocke mounu-d rack with plulz l‘or
mnhile All ........ 2,9

DE. UMBER THREE ARC-4

Transcelver as abo

12 VDC mobue

*

2
lug-in
............. 37.95
UMBER UR:
TRANSCEIVER same as No. 1, BUT
PLUS AC power supply kit delive
erln;: 385 VDC @ 300 MA ngd

alo 9.95
SHOCK-MOUNTED RACK for ahove.
wnh plug. New .......... $7.95

vDC PLUG IN MOBILE DVNA-
MOTOR For above ....... $9.50

* % % % % O o % % % %

*

% % % ok Ok % ok % % % % % %

* Kk ok Kk Kk Kk Kk Kk k K
COMPLETE 50 FT. ANTENNA MAST

4" 0.D, Hollow center to provide for coax lead
of rotator shaft. Dis-assembied. it collapses to
five 11 ft. sections. Comp. with all hardware,
base, top. corkscrew guy anchors, ground stake.
New in overseas crate. 4 of these make terrific
rhombic antenna. Package deal: 4 units for
$60.95. Truck shipment only. 19 95
| 28 Gooo00000000000000000000 ]
ASK FOR NEW ANNIVERSARY CATALOGUE!
All orders FOB Los Angeles. 259 deposit
required, All items subject to prior sale. MIN-
IMUM ORDER $3.00.

OPEN FRIDAY NITE TILL 10 P.M.

BB ELECTRONICS
Columbia

2251 W. WASHINGTON BLVD.

LOS ANGELES 18, CALIFORNIA

T*—
WRITE FOR OUR NEW CATALOG!

We have onc of the largest and most complete

electronic stocks in the country , , . thou-

sands of tubes, s, plugs, ies,
transmitters, receivers, test cquipment, etc.

Enerlme‘-lnngul AW Recording Voltmeter
DC

400 ohms............ . $150.00

B804 Lx1 U.H.F. Signal Generator Federal
Radic (in metal €ase). ... .v-re..c.es PUR*
Kay Etectronic Co. Mcga-Pipper Cryltal Con-
trolled Locally Osc. 117 VAC 79.S0
1E19A Test Set 'or SCRS522 Frequency
Range 100-156 MC...........,. Ex 200.00
Ts:se/np Power Meter Freq Range 8700-
PUR#*
PUR*
PUR*
nce:sn Re:elver with Rectifier RAdzA,
Freq, 100-160 MC. ......,..... xc. 125,00

RM29A Remote Cnntrol for Telephones,

Phone Patch, ec. . .....00uuunnn Ne 9.95
AN/APNdn Loran with 1D6B Ind:ca(or,
RSB Recenver, Crystal, Mount, Pluqs,

and Manual ... .0 eerarraaa. ew 129.95
PE-206 Inverter ................. N ew 14.95
TS-56/AP Slotted Line Complete with Indo-

cator, in Carrying Case ,........ 42.50
TSs- lS/ARN for Calibrating Radio Altlmeterl

....................... €9.50

Ts 1%4‘\3/“? Signal Gencrator Fre.

Surplus Conv. Manual Vol, 1
Surplus Conv. Manual Vol. 2
Presto Model Y Recorder & Re-

producer

Ncw 69.50
. New 2.50
2,80

PUR®*
1.50

*pPUR—Price Upon Request.

PHOTOCON SALES

417 N. Foothill Blvd. SY camore 2-4131
Pasadena 8, Calif. RY an 1-6751
CABLE: Photocon, Pasadena
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Mac's Service Shop
(Continued from page 72)

dissipated by their slowness in supply-
ing replacement parts.”

“A great help you are!” Barney
complained bitterly. “Here I was look-
ing to you for assistance, but you're
rooting for those other jokers.”

“Not necessarily,” Mac said with a
laugh. ‘“Let’s see what we can dream
up for your side. Regarding the tape
recorders, it'’s not fair to compare
them purely on a dollars-vs-pounds
basis. You've got to take into account
the wage scales in the two countries.
The same number of wage-hours that
went into the purchase of that English
recorder would have enabled your
American friend to buy a professional
machine that would compare very fa-
vorably in quality and performance
with the English tape recorder.

“Remember, too, that in many other
countries there is no mass market at
which to aim as there is in this coun-
try. In those countries only the
wealthy can own these electronic lux-
uries; so a ‘quality market’ is about all
there is. Here, where we have a tre-
mendous number of people who can
afford the good if not the best, a manu-
facturer can make a great deal more
money with a good quality product
that he can sell at a reasonable price
than he can with a highest quality
product that must be sold at a pre-
mium price. :

“Still another point that must be
considered is the high wages labor re-
ceives in this country as compared
with the lower wages in other coun-
tries. Usually the finest quality in a
product is achieved only at the expense
of considerable hand labor. To insure
very top performance, each product
must be hand-worked and fitted and
inspected. To bring the price of the

| product down to where it is available

to a great many people, it is necessary
to dispense with as much of this hand
labor as possible and turn the job over
to machines. Our machines are capable
of producing uniformly good products,
but it is scarcely fair to compare one
of these products produced in millions
of units with another produced in very
small numbers largely by hand labor.”

“Then you think we can and do
make just as good equipment as any-
one else when we want to.”

“That’s right. But by the same token
I don’t think we can or should believe
we have any corner on technical
brains. It is foolish for us to assume
our products are automatically better
than those of any other country. This
is no time to be resting on either the
oars or self-bestowed laurels. Other
countries have very smart engineers
and very smart manufacturers, too,
and the fact they are beginning to in-

‘vade our domestic market in spite of
the handicap of the tariff barrier and -

compete seriously with our own manu-
facturers in certain fields should serve
as a warning and a spur to our own

www americanradiohistorv com
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This Ppreeision instrument originally  cost
00! Contains 0 -3 MC, vertical amplifier,
)0 Ke. freauency modulated

sweep. Demodulator

olta:zc caulnnted vertical control .\ew

ut,
in original package. Get this high
quality lab and service test lnstru-
Qe t ‘at ﬂ‘ncil.ll:’n of former price!
uant| mite
OF sPaiE ruBEs, tncluding sgps,
€ rraeaa iaaes S extra

MINIATURE

FREE' On requut-
ry
Purchale o' 53 OO
HAND CRANK | sushaes, oF £3:50 of
GENERATOR Code’ Key! 4
Latest type, light weight. From recent
model field phone. Many uses. Brand

new. Terrific buy!
COMMAND TRANSMITTERS

MC.
1. 222 SIGNAL GENERATOR MICRO VOLTER
Fre 5 MC. and 150-230 MC. Complete
wuh all tubes nnd 5 MC, calibration crystal, Self-
'V. 80 cyc. power supply. 319 95
Good conditlon ....................
CATALOGUE NO. 105 IS OFF THE PRESS!
Get your free copy today!
All items F.0.B. Prices subj. to chanze without
notice. Calif, buyers add tax. Send 25Gp deposit
with C.i OJ D, orders

J. GLASS ELECTRONICS €O.

BOX

l M B CHASSIS

Flangelocking Precision
Engineered

4
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4
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N e o e e g

Los Angelel xs, c;m

;
65 sizes and shapes Interlocking
for the laboratory,
manufacturer, industrial, experimenter, builder, and
general applications where metal boxes are required.
Stocked by all electronic and geophysical distributars.

Send for free catalog.

I. M B 1011 Venice Blvd.

Los Angeles 15, Calif.

High School Course

18I Many Finish in 2 Years

Go as rapidly as l;«:n'n' time and abilities permit. Course
equivalent to resident school work — prepares for college
entrance exams, Standard H. S. textssupéilled Diploma.
Credit for H. S. subjects already completed, Single subjects if
desired. High scheol education is very important for advancement

iness and lndnltﬂhund socially. Don’t be handicapped all

in
our lifo. Be a High Scl Start your now.
lietin on request. No abliga

Amencan School, Dept. H296, Drexel at 58th, Chicago 37

BUILD YOUR OWN JENSEN
HI-F1 SPEAKER SYSTEM

SEMD FOR NEW BOOK TODAY!
Save money .. .build your choice of 18 I
different hi-fi speaker systems with 8 new rl:[
2-way and 3-way Jensen speaker kits. 36- 1=
page Manual 1060 nvu complete lmtruc-r
tions for buildi ing your tH
Jensen speaker kit and assembling. Send
60c in coin todav!

Tapes—Accessories
Nationally Advertised Brands
UNUSUAL VALUES
Send for Free Catalog
DRESSNER

Box 66RA. Peter Stuyvesant Sta.,
New York 8, N. Y.

MERITAPE

Low Cost, yi
gh
Q"“"Y Re-
cording Tape—.
" boxes or

NEW PICTURE TUBES
RCA-LICENSED, I-YEAR GUARANTEE:

Tube Price Tube Price Tube Price
10BP4 SII 95 I6KP4 §17.95 I9AP4A $26.95
12LP4A 13.95 I6RP4 17.95 ISDP4A 25.95
12UP4A  19.50 16TP4 17.95 20CP4A 24.95
14BP4 14.95 I6WP4A 18.95 20DP4A 24.95
14CP4 14.95 17ZBP4A 18.95 20HP4A 25.95
I6AP4A 21.50 1ZCP4A  22.50 21AP4  26.95
I6DP4A 18.95 17HP4 19.95 21EP4 25.95
IGEP4A  20.95 17LP4 19.95 21FP4 26.95
16GP4A  21.50 I1ZRP4 19.95 2IMPY  27.95
I6LP4A  18.95 17vpP4 19.95 21zP4 25.95

Warranty backed by famous million-dollar factory.
NOTE; We don’t need your old tube. THESE ARE NEW
TUBES. WITH SET OF 1-YEAR WARRANTY CARDS
INCLUDED. Send money order for 2505 deposit with
order; we ship C.0.D. via Railway EXpress for bal.
ance. Write for free bargain parts catalog., All prices
net, F.0.B. Boston, subj. to change,

GLOBE ELECTRONICS

200 Washington Street Boston 8, Mass.
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people. They must be constantly work-
ing to achieve bhetter design, better
merchandising, and better service if
that ‘Made in America’ slogan is to
carry the same connotation of out-
standing merit in the future that it
has carried in the past.”

“You make me feel a lot better,
Barney confided. “lLast night those
fast-talkers had me hanging on the
ropes, but now I see that they simply
do not understand the basic philosophy
of manufacturing here. We believe
that it is better to produce a good
sound quality product for the many
than it is to produce a superlative
quality product for the few. Not that
we don’t make first-class products for
those who can afford it, but our ‘good’
products are so near our ‘best’ that the
latter do not get much publicity. Yes,
I feel better about the whole thing;
and don’t forget I saw my first robin
this morning.”

“So you say,” Mac remarked with a

teasing grin. o

SYLVANIA TV AWARDS

HE Fifth Annual Sylvania Awards were

presented recently in New York to 30
programs and personalities who, in the
decision of the judges, did the most to
“advance ecreative tclevision techniques
during 1955.”

Top winner for the year was “Peter
Pan” starring Mary Martin and Cyril
Ritchard. It also received top billing in
the category “Show Most Entertaining to
the Whole Family.”

Other winners included the “$64,000
Question,” Sidney Poitier, ““A Man is
Ten Feet Tall,”” Julie Harris, José Ferrer,
Ed Begley, ‘“Patterns,” Mildred Dun-
nock, “You’ll Never Get Rich,” “Ed Sul-
livan Show,” “The Voice of Firestone,”
“Kraft Tclevision Theatre,” “The
Search,” “Focus on Delinquency,” “Our
Religious Roots,” Presidential News
Conference, Station WBX-TV, “Omni-
bus,” “Mickey Mouse Club,” ““Children’s
Corner,” “Home,” and Sanka Coffee,
Schweppes, and Dow Chemical for best
commercials,

A special award was made to Sylvester
I.. Weaver, chairman of the board of
NBC for “greatest contributions to crea-
tive television techniques.” The industry
as a whole was honored for its coverage

of the floods in the northeast. —30—
PHOTO CREDITS

Page Credit
Gl a0 cc0006 0000 Minneapolis-Honeywell
41, ... Erie Resistor Corporation
] P A s Viking of Minneapolis
52 (left) . ...... Triad Transformer Corp.
52 (center) .......... Chicago Standard
Transformer Corp.

52 (right) ............. Merit Coil and
Transformer Corp.
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53 (hottom) . ........ Radio Corporation
of America

54,55, 106 (top) « . v v vt RCA Victor
13- 2 Raytheon Mfg. Co.
68,69............ Admiral Corporation
85, i CGS Laboratories, Inc.
88, 89........ Allied Radio Corporation
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YESSIR-ITS THE

KING-SIZE CATALOG-

16¢ KING-SIZED (8 x10';) PAGES

OFFERS MORE ITEMS PER PAGE--IT'S
EASIER TO USE..IT'S EASIER FOR
YOU TO ORDER

" COMPLETE
 GUIDE TO
EVERYTHING
IN RADIO, TV,

L RN
i UAL CATALOE
i ,tH:"““ 561 i

i BRAND NEW

I ITEMS LISTED

HERE FOR THE
VERY FIRST

NOT FOUND IN
. ANY OTHER

BURST EIN-A rag EiTY &
i I BURSTEIN-APPLEBEE CO. Dept. M,
I {7 Send Free B-A Catalog No. 561.

B 1012-14 McGee St., Kansas City 6, Mo. I

RUSH COUPON | {
| !

I

FOR THIS BIG |
CATALOG NOW! ..

_WIIERTH "TUBE-SAVER

Guaranteed to Triple Life of All Tubes!

Amazing new invention saves all tubes from
starting surges by Thermal Cushion action.
Tests by leading laboratory show tubes last
up to 7 times longer. Used by Armed
Forces. U.L. Approved.

See Your Jobber or Write Us for Prices

ust WUERTH ENTERPRISES

Sure Sale
with Every

Service Call $795 Box 126, 512 West Avenue

—and Every
 Set Sale. Jenkintown, Pa.

MOST WANTED TV ACCESSORY
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"'TAB"" HI FI SPEAKERS
Inbuilt network, 2 wires needed for HF
& LF Response Famous Hi Fi mfgrs. .
Model P25CO 15” Coaxial PM & 57 Tvxieeter I

Tweeter 12W/45-15KC Cy

Model PSCO 8 COaxuaI PM & 2147 Tweeter

8 Watt/70-15KC ............ .... $7 et
NEW COLLARO RC-54 HI-FI CHANGER

3 Speed—Automatic Intermix
Features: Automatic shut-off, weighted turntable, 4
pole motor, muting switch, 2 knob control, plug in
head_& other e\ha
Special @ . $34.90; With RPXOSOA ......... $39.90
With Hi Fi Crystal Picku

FINEST HI-FI RECORDING TAPE
—/ 7Y2" Reel—1200 Ft. Per Reel
_Iﬁ& ‘] $ $ $ Back Guarantee
g 3&% Precision Coated & Slit Gtd. Splice
o Free. Quality Controlled. Plastic Base.

Frea, 7i IBS
Jeai 3 to ¢ 4.85;

Gtd. Constant Output
40 153KC. Oxide Wnd _In, 1.6
12 for $18, 24 for $34, 72 for s
BUILD !T YOURSELF ¢ HI- FI AMPLIFIER
HI-FI MUSIC LOVERS AMPLIFIER—Rated 10 WATTS.
Finest Quality Comiponents. Anyone can build and as-
semble with enjoymcnt Complete & detailed instruc-
tions. Madel TLI-1O ... ... o @ $21.00
10 WATT AMPLIFIER-MIKE-TRUMPET
Horn and Driver Combo
Finest trumpet comho, all weather, Te-

entrant paging _speaker svith horn &
driver plus PEP’ 10 Watt Amplifier
& Mike. ..o ovienninan. Special $39
Trumpet only ... ... 0. .90

Write For Complete Details

IWRITE FOR NEW BONUS HI-FI GRAM|

N NEW GE PHONO CARTRIDGES

N}
3 *GE Original Boxed, $ $ $ Back Gfd
[} RPXO50A% .001 & .003 (SS). .. ... $6.9
J) RPXOSZA* Golden Treasure (DS). ..$19. 98

.$28.98
Rephcement Necdles “TETR. mond ¥
013A Dpual (DS) .001 & 003 “TETRAD”'I‘ 510 gg

MG or 78 Single (D) ‘‘TETRAD’Y
New, Unused e [ndividually Boxed
T U B E s FULL RETMA
WARRANTY

No Electrical or Mechanical Rejects

0za .45' 6AVS 80 | 6K6 45| 12AX7 55
1AX2 .95 6AVE6 45| 654 45 [ 12BAG 50
1B3 .65 6AX4 80 | 6SA7 50 | 12BE6 65
1RS .50 6AXS 75| 6517 65 12BH7 65
iT4a .50 6BAS6 45 | 6SK7 50| 12BY7 97
1us .45 6BCS 60 | 6517 55| 125A7 64
1X2 .85 | 6BEG 45 | 65N7 55| 125K7 a5
3va .75 | 6B 24| 65Q7 S5 | 125N7 56
5U4 .45 6BK7A 1.11/|6T4 1.15 12s5Q7 50
5v4 1.28 6BL7 90 | 6T8 .75 | 25BQ6 90
5Y3 .65  6BNG 1.19|6Ve .55 25L6 4

6AC7 65 | 6B 90 | 6Wa 35| 25W4 1.03
6AGS 45| 6BQ7A 1.30 6X4 40 | 3SL 69
6AKS 60 6C 35 6XS 45 | 35Wa 50
6ALS 40 6CB6 50 X8 85 | 35Z5 45
6AQS 45 6CD6 1.08 12AT6 40 | 50B5 70
6AT6 40 | 6CF6 1.25| 12AT7 65| 50C5 52
6AU4 .95 6CL6 1.65 12AU6 .41/ 50L6 .55
SAUS 1. 10 GJS .40 12AU7 .50 75 1'85
6AUL 2

00012 S OTHER TUBES N STOCKS WRITE
NEW "'TABTRON'' SELENIUM BRIDGE
Gtd. RECTIFIERS One Yr,

FOLLOWING LIST FULL WAVE BRIDGE
Curr. 18/14 6/2 /42 130/10

Cont. Volts Volts V Volts
1AMP S$S1.6 $2.70 54.30 $9.45
2aAMP 2.40 3,40 6.15 11.50
3AMP 3.45 4.75 6.70 14.65
4AMP 4.25 8.45 13.05 28.4S
S6AMP 5.10 10.05 14.75 36.80
10AM 7,50 14.3 22 40 47.55
12amp 9,20 18.10 85

50.
'"TABTRON'" HI CURRENT PWR SUPPLY

/\‘_ ONE YEAR GUARANTEE
|5 H variable 0-28VDC. Completely Built.
Bﬂ;) .ﬂ¢/| Incls: Full Wave Selenium Rectifier,
(2 Transformer. Variac, Volt & Amp
iy | 2! Meters, Switch, Terminals & F it
oy 2 4 Hyvy uty Steel Cabinet. Standard
117\ /SOcy Input or 2207 and 3 phase

to_order. SPECIF

Stk. No. Cont Rahng W- Meters
T28VS5A 0-28 VvDC at Amp 50
T28vi2Aa 0-28 VDC at 12 Amp 5125
T28Vv24A7 0-28 VDC at 24 Amp $155
T28V50AT 0-28 VDC at 50 Amp $285

WRITE FOR COMPLETE LIST
NEW '""TAB'' MINIATURE METER
0-1 Milliamp

Precision Jeweled D'Arsonval Meter. Bet-
ter than 2¢%, Accy. Readable long 117
scale, 20 divisions. Rugged ‘Well damped,
bakelite cased. Front Sq. or Rear Round
face mtg. \Iounts ll/u "hole._ 4 screw
114" ctrs, NOT § US. @ $3.85; 2/57
Milliamp Shunts .............. ea. 35
MFGRS. WRITE FOR DISC.

Write For Our New Bonus Catalog

£~ NEW IMPORTED "'TAB'* POCKET
AC-DC Multitester
1000 Ohms Per Volt
Model 27c H:-accuracy precxs:on VOM
Reads AC DC Volts: O, 5, 25
0 V. DCMA: O, 1. 10, 100 \IA
¢ 0, 10, 10 Size 114"D,
138"L, 314"W. Test Ieads
plus 40¢ ship in U.S.A.
PRECISION RESISTORS
1% Accuracy Gid

8 s 10¢ ’///

10 of one value..,.e.......
100 of one value..,..
10 assorted values. .

’ TERMS: Money Back Gtd (cost of
“ mdse only), $5 min. order F.,0.B.
Y.C. Add shpg. charges or for

c 0.D. 259, Dep. Tubes gtd. via

R.Exp. Only Prices shown subject

111 LIBERTY ST., N Y 6 N.Y. RECTOR 2-6245

DEPT. 2RN6—CABLE '“‘TABPARTS"

INDEK Z E é

While every precaution is taken to insure accuracy. we cannot guarcntee against
the possibility of an occasional change or omission in the preparation of this index.

ADVERTISER

Aaron Electronies ............ .. oLl
Acro Products Company 5
Airex Radio Corp. ............cciiovuann 90
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Minimum 10 words. April Issue
Send order and remittance to:
RADIO & TELEVISION NEWS, 366 Madison Ave.,
N. Y. C.17.

RATE: 50¢ per word,
closes February 10th.

RADIO ENGINEERING

COMPLETE radio, electronics theory & practice ;

i television : hroadcasting; servicing . aviation, ma-

& rine, police radio. 18 or 21 months. Catalog. Val-

r. 'ﬁpamiso Technical Institute, Dept. N, Valparaiso,
Ind.

i

FOR SALE

WANTED

WANTED — Electronic Tubes, all types. Also
all types airborne electronic equipment: ART-13;
BC-788; 1-152; ARC-1; ARN/7, etc. Top dollax
paid! Bob Sanett, WGREX, 1524 8. Edris Dr.,
Los Angeles 35, California.

CYLINDER and old dise phonographs. Edison
Concert, Balmoral, Conqueror, Opera, and Ora-
torio models. Berliner Gramophones and Zono-o-
phones, Columbia disc and cylinder Graphophones,
Bettini micro-reproducer. Want old catalogues and
literature on early phonos prior to 1919. Will pay
cash or trade late hi-fi components. Box 50
% RADIO & TELEVISION NEWS. .

AN/APR-4, AN/APR-9, other ‘‘APR-,”” “ARR-,”’
“TS-,”’ ARC-1, ARC-3, ART-13, everything sur-
plus; Tubes, Manuals, Laboratory equipment.
Describe, price in first letter. Engineering Asso-
ciates, 434 Patterson Rd., Dayton 9, Ohio.

TRADE-IN Television Sets $14. Jones Radio, 1115
Rambler, Pottstown, Pa.

DIAGRAMS—Radio $1.00; record changers, re-
corders %1.25. Television with service data $2.00.
Where model unknown, give part numbers.
Kramer’s Radio Service, Dept. JAD, 36 Columbus
Ave., New York 23, N. Y.

TAI'E Recorders, Tapes, Accessories. Unusual
Values. Dressner, Box 66R, Peter Stuyvesant
Station, N. Y. 9.

BC-348P RECEIVER, brand new, original carton,
covers 6 bands, 200-500 kc., 1.5-18 mec. Designed
for 28 v.d.c., easily convelted to 117 v.a.c. $75 00
f.o.b., New York. DBox 51, % RADIO & TELE-
\'ISI()N NEWS

DIAGRAMS for repairing radios $1.00. Television
$2.00. Give make, model. Diagram Servi ice, Box
672-RN, Hartford 1, Conn.

TV  Trade-In sets. Philco, R.C.A., Emerson,
others. List available. 107—$17. 12”7 to 17/—
$20. up. Washtek Service Co., Dept. R, 956 South-
ern Blvd., Brong, N. Y.

FOR Sale-—Complete T.V. Laboratory and library,
tubes and books. Send for complete inventory. ¥. J.
Stephens, Hollister, Mo.

HI-FIDELITY Specials: Collaro BC-54, Ronnette
Flip Cartridge, Mounting Board—$38.75 Prepaid.
Monarch of England, Top Quality 4 pole Motor
Changer, GE RI'X-050— —$38.75 Prepaid. Any Dia-
mond Stylus, $13.75, Boxed, Year Warranty. LP
Records, Fresh, Sealed RCA, Columbia, all brands.
209, Oft, 1ep‘11d Send let Our Best Buy Hi-Fi
S\'slem~—$221 50 Prepaid. Write for Details. Fidel-
ity Unlimited, 63-03 39th Avenue, Woodside 77,
N. Y. L,1tcst Wehcor Changer-Flip Astatic Car.
tridge. $26.75 prepaid.

TELEVISION "T'rade-ins. 12 to 17. $19 up. Byron
Bros D2, Sinking Spring, Pa

1( TV, Radio, Transmitting And Industrial
1\pes At Sensibly Low I'rices. New, Guaranteed,
1st Quality, Top Name Brands Only Write For
Free Catalog or Call Walker 5-7000, Barry Elec-
tronics Corp., 512 Broadway, New York 12N, N. Y.

RECORDERS, T1Ii-fi lowest prices. TFree cata-
logue. l\lurston, 215 T. 88, New York 28.

NEW! Radio-Television Tube Base Pin Locator,
Computer Type, $1.00 Post-I’aid. Dmtrlbutms
Wanted. Electronics, Box 827, Sparks, Nevada.

WILL Buy All. ART-13 T47A Transmitters $200.00.
ART-13 T47 Transmitters $150.00. BC-788C Altim-
eters $160.00. ARC-3 Complete $185.00. R3/
ARN-7 Ladio Compass $175.00. BC-348 Ree’r
Modified $25.00. BC-348 Rec’r Unmodified $50.00 ;
ARC-1 Radio Complete $250.00. BC-312 Receiver
$40.00. BC-342 Receiver $30.00. Ship via Express
C.0.D. Subject to Inspection to: H. Finnegan,
49 Washington Ave., Little Ferry, N, J.

WANTED: ART-13 transmitters and parts—also
ARC-1, ARC-3 and ARN-7. Have requirement for
ARN-6 material, Tron Core Loops, need all types
Collins and Bendix Aircraft Radio equipment.
Florida Aircraft Radio & Marine, Inc. P. O. Box
205, International Airport Branch, Miami 48,
Florida.

WANTED : Receiver R5/ARN-7, MN-62A Trans-
ceivers, RT18/ARC-1, AN/ARC-3, BC-788C, I-152C,
Collins, Bendix equipment, Test Sets, Dynamotors,
Inverters. We pay highest prices. Advise quantity,
condition, price first letter. Aircraft Radio Indus-
tries, Inc., 15 East 40th St., New York City, tele-
phone LExington 2-6254.

TUBES and equipment bought, sold, and ex-
changed. Tor action and a fair deal write B. F.
Gensler, W2LN1, 56 Crosby St., N. Y, 12N, N, Y.

CASH for BC-610E, BC-614E, BC-939, BC-729,
BC-221, BC-312, 348, TCS, AN/GRC-9 and higher,
and parts for all these. Amber Industrial Corpora-
tion, Surplus Div., 75 Varick Street, N. Y.

REPAIRS AND SERVICING

HIGH Fidelity Speakers Repaired. Amprite Speaker
Service, 70 Vesey St., New York 7, N. Y.
7-2580.

TEST Equipment Repaired and Calibrated by Fae-
tory staff. All makes. Superior, Simpson, Trip-
lett, Eico. Free estimate. Our Twentieth year.
Douglas Instrument Laboratory, 176 Norfolk Ave-
nue, Boston 19, Mass.

HELP WANTED

TELEVISION Jobs—Names and addresses of com-
panies to contact, $1.00. Fitzgerald, (Chicago Di-
vision), Dept. A-14, 815 Countryside Drive,
Wheaton, Illinois.

BUSINESS OPPORTUNITIES

BUY Wholesale, 25,000 Items, Catalog 25c. Mat-
thews, 1472-R5 Broadway, NYC 36.

RETAIR Diagrams—Service Information—TIllustra-
tions ! l(adxos—-l{c(md Changers—Recorders $1.00.
Televisions $2.00. @ive Make, Model, {Chassis
Number). Rush? Air-Mail Add 20c¢, T.V. Miltie,
Box 101-A Micksville, New YOLI\

SC]\"[‘II LATION Crystals. NT‘ 161 Plastic Phos-
phors at new low cost, with instructions for use.
Scintillation counter circuit $1. Uranium Year-
book §2. ieiger tubes only $5. Geiger counters
$37.50 to $345. Scintillation counters %289 to
$3500. Ultraviolet lamps. Metal detectors. Western

tadiation Laboratory, 1107 West 24th Street, Los
Angeles 7, California.

CORRESPONDENCE COURSES

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog free.
(Courses bought.) Lee Mountain, Pisgah, Ala.

USED Correspondence courses and educational
books bought. sold, rented. Free Catalog. Educa-
tional Exchange, Menlo, Georgia.

RECORDS

TV-FM antennas. All types including UHT.
Mounts, Accessories. Lowest prices. Wholesale
Supply Co., Dept. H, Lunenburg, Mass.

PHONOGRAPH Records Cheap. Catalogue. Para-
mount, NA-—313 East Market, Wilkes-Barre,
Penna.

When you order by mail

please print your name and address clearly, be specific in your order, enclose
proper amount, allow ample time for delivery.

February, 1956
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COMPLETE HI-FI

Tuner, Preamp and Amplifier in a
single, compact BALANCED HI-Fl unit
at extremely low cost ...

sl Bt o Lse!

Here’s the quality unit for simplest in-
stallation—merely add speaker and
record changer and have your complete,
superb  FM-AM-Phono home music
system. No cabinet required—saves

money, space, installation problems.
You get the ultimate in wide-range musi-
cal enjoyment and you pay less for it.
Features are outstanding. Response;
FM + 0.5 db, 20 to 20,000 cps; AM,
+ 3.0 db, 20 to 5,000 cps; Phono, + 0.5
db, 20 to 20,000 cps. Sensitivity: FM,
3 mv. for 20 db of quieting; AM, 5 mv.
for 0.5 watt output. Harmonic distor-
tion: Radio input, less than 2% ; Phono
input, less than 0.79,. Separate front
ends for AM and FM; tuned RF stage
on FM: discriminator with dual limiters:
AFC with defeat on function switch:
FM dipole antenna; AM has RF stage,
ferrite loop. Separate bass, treble con-
trols; RIAA record equalization; choice
of standard or equal loudness control;
full 12 watts output, etc. Ultra-compact
design, only 534" high: decorator-styled
in handsome charcoal black with marble-
ized gold finish. Fits anywhere beauti-
fully. See and hear the “Golden En-
semble’ soon.

¥y EXCLUSIVE RAULAND
TV55 TELEVISION
SOUND TUNER

Designed for use with the '"Golden En-
: semble”. Makes your TV sound '‘come
i alive' for thrilling listening or tape record-
N ing. Just plug in, tune and enjoy Hi-Fi
audio on any channel, played
through your RAULAND music system!
See it—hear it now.

Visit your Hi-Fi dealer for a personal
raULAND Hi-Fi audition. See and hear
the ““Golden Ensemble’” and TV 55 Sound
Tuner—and you’ll know you’re getting the
very best for less.

Write for full
deiails covering

the complete
Au‘,\l‘l’

RAULAND-BOgP = corPORA
3515 W. Addison
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Concord

WESTERN ELECTRIC
EXTENSION TELEPHONE

Ideal for dispatch or switchboard use. leaves
hands free. Standard type F-1 carbon button trans-
mitter. Regulation Western Electric type HA-1 mag-
netic earphone reproducer. Transmitter arm has
earpiece holder equipped with transmitter cutoff
switch. Accordion-type extension holder transports
phene a full 1412"'. Works into any standard tele-
phone equipment. Shpg. wt. 10 Ibs.

CARTER
HEAVY
DUTY
SUPER 3
ROTARY T®
CONVERTER &%
MODEL
DS1025C
(LIKE NEW)

Reg.

50
$86.50 $I4

Input 115 VDC @ 3.5 amps. Output 115 VAC @ 250
watts, 60 ¢ps, enough to handle most TV sets, tape
recorders, phonos, fluorescent lights, etc. With shock-
mounted base. 10% x 5” x 4V2” diam. Shpg. wt. 23 Ibs.

STANDARD WESTERN ELECTRIC
SWITCHBOARD HEAD &
CHEST SET

NOW
ONLY

Orig.
$27.50

YOUR

COST

$4.95

Standard equipment for «any telephone switch-
board. Complete with coble. Western Electric
type 396A. Shpg. wt. 5 lbs.

RED HOT SPECIALS!
TRANSMITTING AND
SPECIAL PURPOSE TUBES
NEW—GUARANTEED
837 $ .69 Limit One Dozen
100TH $4.95 866A $1.25
304TL $7.95 805 $3.50

304TH $4.95 814 $3.50
807 $ .99 815 $3.50
R264 b .49 872 $2.00

YOUR NUMBER 1 SOURCE
FOR ELECTRONIC VALUES

FAMOUS NAME
HI-FIDELITY FM JR.

BATTERY
PORTABLE

NOW 5
ONLY $|89

/ép each—in lots of 3
Singly $19.95
Smaller than a pack of cigarettes. Faithful reception
within usual 25-mile primary FM statian area, Low-
drain circvit allows standaord botieries to last mony
weeks in normal use. Sturdy, shock-resistani chassis
and stainiess steel battery contacts, French grey plastic

case 2V2 x 2% " x 7% ”. Shpg. wt. 52 oz.
Set of batteries forabove. ... ciiveeieiianen. $2.29

THERMADOR KILOWATT
MODULATION TRANSFORMER

Reg. $85.00

YOUR
NET

$24.50

Ideal for 304TL or 304TH. Thermador #C552156
Primary impedance 6600 ohms center-tapped at
500 ma. Twe secondaries, rated at 4600 ohms @
400 mils and 2300 ohms @ 800 mils respectively.
Size 8'' x 8" x 8V4’’ and weighs 55 Ibs. Mounts up-
right with 4 screws. Complete with bracket and
schematic.

250 WATT MOBILE
DYNAMOTOR
Worth $89.50

Great for powering your mobile rig. Output is
1030 VDC @ 260 ma, 515 VDC @ 215 ma, 2
VDC, and 8 VDC. Input is 14 V @ 46 amp, 7500
rpm. Only 614" x 67" x 112" overall. Blower
assembly and rack mount may be removed to re-
duce dimensions to 5’ x 5V2" x 114", Slightly
used, in excellent condition. Shpg. wt. 30 Ibs.

80 METER VFO
TRANSMITTER
(NAVY BC-696)
LIKE NEW!

Reg. $24.95
NOW 95
ONLY $9

Converts easily to a hot VFO or 50 watt CW transmitter.
Tuning range 3.0 to 4.0 MC. [n aluminum case, 12" x
7” x 5V4” wide. Complete with tubes, crystal, wiring
diagram, and conversion suggestions. Less power sup-
ply. Shpg. wi. 12 Ibs.

Power supply Kit for above, including all parts and
schematic. Shpg. wt. 16 dbs.......ocvviiveninnn $9.95

R.C.A.SOUND POWER PHONES
NAVY TYPES M & N

Worth NOW 95
$45.00  ONLY 4.3

Two-way conversation over wired circuits up to 10
miles. Any number operate in parallel without loss of
power. 22 ft. rubber cord, push-to-talk switch, Navy
waterproof plug. Ideal for TV antenna instaliation, field
tests, mining, etc. Shpg. wi, 7 Ibs.

AC SYNCHRONOUS
SELSYN MOTOR
(BENDIX No. 4460A-4)

Worth NOW 95
$75.00 .. ONLY $24.95 pr.

115 Volt, 50-60 cycle. Recommended for beam antenna
rotation or other applications where high torque is re-
quired. Shpg. wt. 15 Ibs.

5 WATT MIKE-PHONO
AC AMPLIFIER
Reg. 2B
$26.50 S2F

NOW
ONLY

$] 495

Separate mike and phono inputs and volume cantrols.
Separate bass and treble controls. Fingst quality com-
ponents operating at well below ratings, 82" x 5" x
4%2” high, Shpg. wi. 6 Ibs. complete with tubes.

45 WARREN STREET New York 7, N. Y.

Telephone: Digby 9-1132
PRINTED IN U.S.A.

WWWwW americanradiohistorv com

MARKER BEACON RECEIVERS
BC-357 Worth $25.00

slhi us YOUR 95
{slightly used)
’ cost 4

For remole control applications, such as opening go-
rage doors. 75 MC carrier with 2700 cycle audio tone.
With 125C7 ond 12C8 tubes. Easily changed to FCC
approved 27.5 MC. No license needed to operate
XMTR on this frequency. Shpg. wt. 5 Ibs.

Schematic supplied in case of each unit. Less power
supply.

SHURE Controlled-Reluctance

~—~  MICROPHONE
é$ MODEL CRSOH

List $15.00
NOW $395

ONLY

Hand held low-impedance magnetic type. Output —84
db below 1 volt per microbar. Response is 100 to 7000
cps. Beige-finished diecast case. Shpg. wt. 1 Ib. Maich-
ing XFMR for high impedance inputs........... $0.89

All merchondise brand new uniess stoted otherwise.
Money-bock guarantee. $5.00 minimum order FOB
N. Y.C. 25% deposit for COD’s. Prices subject to change
without notice. We reserve the right to limit quantities

on all orders.

5 FREE CATALOG

FOR

CONCORD RADIO

45 Warren Street, N.Y. 7, N.Y.
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