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For ALUMINIZED TUBE PERFORMANCE, ,éém EXCELLENT
TUBE LIFE... Replace Wlth

Thanks to LUMILAC, Raytheon Alu-
minized Picture Tubes provide sharper
pictures, high light output and superior
contrast — plus excellent tube life. LUMI-
LAC, — a lacquer especially blended and
used exclusively by Raytheon — is the
secret of superiority. This amazing lac-
quer produces an extra smooth, unbroken
surface for the pure aluminum coating,
yet leaves no gas-producing residues
which could impair cathode emission and
shorten tube life.

What’s more, the quality of Raytheon
Aluminized Picture Tubes is safeguarded
by Raytheon’s great ultra-modern Cath-
ode Ray Tube Plant in Quincy, Mass. —
a plant designed and built solely for the
manufacture of first quality picture tubes.

Replace with Raytheon Aluminized Picture Tubes
— they are best for you and your customers, too.

R I R R e
RAYTHEON “Lumilac” ALUMINIZED PICTURE TUBE REPLACEMENT GUIDE

RAYTHEON RAYTHEON
REPLACES . REPLACES
“Lumilac” “Lumilac” NECESSARY ADJUSTMENTS
ALUMINIZED STATP;::RD NECESSARY ADJUSTMENTS OR CHANGES ALUMINIZED STI:_P:::RD OR CHANGES
PICTURE TUBE PICTURE TUBE
12KP4 None. 21AUP4 None.
12QP4 Ground conductive coating. Remove ion trap. ZMAUESA 21AUP4B None.
12KP4A . . .
12QP4A Ground conductive coating. Remove ion trap.
12RP4 Ground conductive coating. Remove ion trap 21AVP4A ARV Bone.
. . 21AVP4B None.
16KP4 None. 3 R
16QP4 Ground conductive coating. Change ion trap. 21EP4B g} EE;A Soround canduclive lcoating),
16KP4A 16RP4 Check conductive coating contact. _ ne.
16TP4 Space may not be sufficient in some cases. 21FP4C 21FP4 Ground conductive coating.
16XP4 Ground conductive coating. Change ion trap. 21FP4A None.
178P4 Ground conductive coating. 21AFP4 Ground conductive coating.
21YP4A
178P4A None. 21YP4 None.
1ZBESE 178P4C None
) . 212P4 Ground conductive coating.
t7JP4 Do not exceed voltage rating. 21ZP4B 217PAA None.
17HP4 None. E
17HP4B 17HP4A None. ol vy
17RP4 N 24CP4A 24QP4 None.
one. 24TP4 None.
17LP4A };bPPA:‘. :one. 24XP4 Ground conductive coating.
Sney . 24DP4A 24DP4 None.
20DP4C 20DP4A None. p— 7GP4 None.
21ALP4 None. 27NP4 Add filter condenser.
21ALP4B None. = i
7GP G d duch ting.
2IATRIA 21ANP4 Ground conductive coating. 27RP4 2 p g~ corduchyecooting
. q 27NP4 None.
21ANP4A Ground conductive: coating.

RAYTHE © N MANUFACTURING COMPANY

Receiving .and-Cathode: Ray Tube Operations
Newton, Mass. ¢ Chicago < Atlanta; Ga. « Los Angeles, Calif.

all these ductdr Diodes, Power Rectifiers and Transistors, Nucleonic: Tubes Microwave Tabes

Raytheon m'd_kes} Recefving and Picture Tubes, Reliable Subminiature and Miniature Tubes, Semicon-

611 cetlerice in 8/66/)»0}!([6
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Learnto Se

any make or model-Quickly

trains you at home to become
aProfessional TV Serviceman

You learn the time saving techniques,
methods used by top TV Servicemen

This is 100%_learn-by-doing, practical training. NRI supplies all necessary
equipment, all tubes, including a 17-inch picture tube; and comprehensive
manuals covering a thoroughly planned program of practice. You learn how
experts diagnose TV receiver de?ects quickly. You easily learn the causes of
defects—audio and video—and how to fix them accurately.

;a |;|;my of Good Jobs for
ow-how and Skill

Men W.ﬂh Kn

You get actual experience aligning TV receivers, isolating complaints from
scope patterns, eliminating interference, using germanium crystals to rectify
the TV picture signal, adjusting the ion trap and hundreds of other valuable

Professional techniques, UHF a“d COLOR Creqte
Growing Opportunities

To cash in on the present UHF and the
coming COLOR TV boom you’ll need
the kind of knowledge and experience
NRI’s Course gives. You’ll get practice
installing front-end channel selector
strips in modern UHF-VHF receivers.
You learn UHF servicing problems and
their solution. Mail the coupon now.
Discover how NRI’s new course in
PROFESSIONAL TELEVISION SERV-
ICING meets the needs of the man
who wants to get ahead in TV Servicing.

Not for Beginners

If you have some knowledge of Radio-TV fun-
damentals, or have had some_Radio Shop expe-
rience or some Radio
school training, this
course IS FOR YOU.
Mail coupon today. Ad-
dress National Radio
Institute, Dept. 6AET,
16th and U Sts., N.W.,
Washington 9, D.C,

17" Picture Tube, Components
for a TV Receiver, Scope,
Signal Generator, HF Probe —
all included in introductory
price under $200-Easy Terms

If 1you want to go places in TV servicing, you
will act quickly to find out what you get, what
you practice, what you learn and how NRI’s
new course in Professional Television Serv.
icing will help you advance through better
technical knowledge and training. See pictures
of equipment supplied, read what you practice
in book offered FREE to ambitious men with
some knowledge of Radio or TV fundamentals.
Find out about this ALL PRACTICE Profes-

sional TV Servicing Course now. : o

COUPON BRINGS IMPORTANT

National Radio Institute
Dept. 6AET, 16th and U Sts., N.W.
Washington 9, D.C.

‘

:

]

1

Please send my FREE copy of “How to Reach the Top in TV Servicing.””
]

|

I

]

]

U-mmm-———-1

How TO
e | I understand no salesman will call.
REACH THE |
TOP Name...........coviii .. P T e » IR - Age.. ... ...
v Get this book and judge for yourself how this course will
IN T further your ambition to reach the top in TV Servicing Address. . ...
o £ | or help to bunild a more secure business of your own in
SERV!(JNG f ‘5 T}\]’. Many of tomorrow’s top TV Servicemen . .. men City Zone Stat
who can serviee any make. any model, UHF, VHF or §  CH¥«ceeerqo:. .. RPN iooc-Zone. .. ate. .. .. L
Color TV . . . will be graduates of this training, Mail APPRO‘EI? MIEMBER National Home Study Council
the coupon now. There is no obligation. Eﬂ L g % -3 % N ¥ B B N N J

RADIO & TELEVISION NEWS is published monthly by Ziff-Davis Publishi i i i
" ¥ by H ishing Company, William B. Zif#f, Chairman of the RBoard (1946-1953), at 64 E. Lake St,
gé’ﬁé‘g%&awlé“ Cl;:ntgred as second-class matter July 27. 1948, at the Post Office, Chicégo, Iil.,, under the act of Mareh 3, 1879, Authorized)by Post Office Depart'-
A » Canada, as second-class matter. SUBSCRIPTION RATES: Radio & Television News—one year U. S. and possessions, and Canada $4.00; Pan-American
Usnion countries $4.50; all other foreign countries $5.00.

January, 1956 3
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COVER PHOTO: Home music systems
are as varied as their users. This chap
did as many are doing—bought part
of his eguipment assembled and the
rest he constructed from some of the
many good kits on the market now.

(Ektachrome by John Deetjen)

Gircofaticn J;!.;;ur_q;,é-:.r
ML MICHAELION

BRANCH OFFICES

-

~/. . J
~tirst in radio-

(2 dio-el.
television-audio-electronics

Avwerage Net Paid Circulation 235,788

Reg. U, S. pat. 04.
Radic News Trademark Reg. U. S. Pat. Office e Television News Trademark Reg. U. §. Pat. Office.

CONTENTS JANUARY, 1956

EDITORIAL-INDUSTRY NEWS

For the Record...... 000000008000000 5000000308060a0000600006000 O. Read 8
Spot Radio News....... ettt .....Washington Correspondent 16
New TV Grants Since Freeze Lift........coiiiitiiitiiiinnninnnnnenns 186
Electronics—Horizons Unlimited (A Guest Editorial)....Michael Kourday 35
New G-E Color Picture Tube. ... ..ottt 104
New TV Stations on the Air..... ...t iiiitiiiiennennes 126
HIGH-FIDELITY AND AUDIO
Choosing a Phono Pickup................. N A0 60000000088 N. H. Crowhurst 37
Do You Need a Preamp-Control Unit?......... e, Burt Hines 47
A Home Music System....... ettt et i e 54
An Improved “3D” Converter.........covutiiiinernananes Joseph Chernof 56
Evolution of the Phonograph (Part3)............ Oliver Read & James Riley 58
Tape Recording-Equalization (Part 5).................... Herman Burstein 66
Certified Record Revue...... 5006000080060A6060060350063000000 Bert Whyte 70
Better Records—A Result of Better Process. .................. P 74
Transistorized Audio Amplifier........... 0000000000000 00800000006000 87
Tuning Eye or Tuhing Meter?............. et Jan Syrjala 88
New Hi-Fi-Audio Equipment...... e et e h e 114
SERVICING
Television-Radio
Transistor Radios (Part 1).....iitiiiiiitiiiennnennans Milton S. Kiver 40
Sylvania TV Test Points for 1956................. George C. Chernish, P.E. 50
Those Tough DoOgS. v vveeetn et iunenneneenrneenaaeneaisnnnns Art Margolis 52
TV Signal Tracing With a Scope......c.ooivivinnn.. W alter H. Buchshaum 60
Mac’s Service Shop. ... ...ttt John T. Frye 72
A Method of Measuring High Resistance................ J. P. C. McMath 129
ANEENNA NEWS. ottt ittt it itae ittt aaraeeaseeneennnnnsesnanansssans 138
Radio-TV Service Industry News.......... ... i, N .. 160
Test Equipment
Transistorized TV Antenna Cornpass & Field Strength Meter...........
.................................................. Rufus P. Turner, K6Al 43
New Tube Tester Data. . ..o iititniiiiennneaaneesnnaaisoonnnan 55
Tubeless Scope Calibrator...........covieiiiiiiiiiiiian .. Edwin Bohr 63
A Transistorized Pulse Generator.........c.covveitevnnan, E. G. Louis 64
AIMATEUR
A Low-Cost Frequency Standard.................. e Paul S. Lederer 46
A Transistor R.F. Frequency Meter..............c0tvs Louis E. Garner, Jr. 68
Cliff-Dweller’'s Antenna..........oveeeiveeeernenane. K. E. Hughes, W6CIS 121
A Low-Cost Crystal Marker................ Charles H. Wood, Jr., K4CKO 122
DEPARTMENTS
Within the Industry........... 28 Technical Books...evveveannnnnn 135
Manufacturers’ Literature...... 92 Sales AidS...iveeceeessanasanans 143
What's New in Radio.......... 153

COPYRIGHT 1958

{All Rights Reserved)
S ZIEE-DAVIS PUBLISHING COMPANY @
-é % WILLIAM B. ZIFF (1898-1953) FOUNDER
2 j%g Editorial and Executive Offices Member
%, o 366 Madison Ave., New York 17, N. Y. Audit Bureau of

InG © Circulations

VOLUME 55 . NUMBER 1

SUBSCRIPTION SERVICE: All communications concerning subscriptions should be addressed to Circulation Dept.. 64 E.
LakBe %t., Chicago 1, Ill. Subscribers should allow at least four weeks for change of address. Include your old address as
well as new--enclosing. if possible, an address label from a recent issue of this magazine.
CONTRIBUTIONS: Contributors are advised to retain a copy of their manuscripts and illustrations. Contributions should be

mailed to the New York Editorial Office and mus! C

reasonable care., but this magazine assumes N0 TreSponsibi; s y o
adapiations and revisions are necessary to meet the reguirements of this publication. Payment covers all author’'s, con-
tribu-or’s, and contestant’s rights, title, and interest in and to the material accepted and will be made at our current rates

upon acceptance. All photos and drawings will be considered as part of the material purchased.
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bility for their safety. Any copy accebled is subject to whatever
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The KR-3U

factory-assembled and
finished in fine woods .. -

$126.00

The XR-3U
assembled, ready-to-finish

$84.00

The X-3
kitform of the KR-3

 $54.00

Quite simply, the Cabinart-Rebel speaker horns ofter reproduction
cleaner and truer to the original than conventional reflexed
or resonated boxes. The Rebel 3, largest of the series, extends A
low-end response down nearly to 30 cycles. The smaller Rebels offer
comparable performance with no compromise in overall quality.

Using the same principles of mirror images produced by

room walls at a corner, as does the Klipschorn, Rebels offer the
maximum possible performance per cubic foot, per dollars

worth of horn and per driving element.

The REBEL 4 HORN

factary-assembled and
Gnished In fine woods

KR-4/12

for 127 woofers

$69.00

KR-4,/15
tor 15”7 woofers

$87.00

The K-12
glttorm of the KR-4/12
: for 12" waofers

$36.00

The K-15 |
gittorm of the KR-4/15 :
tor 15 woofers

$422.00

and Ortho-speaker systems

' . ORTHO describes a new series-of multiple-unit spgaker systems
designed specifically for the Rebel horns. Each is a 3-way
3-speaker unit. Each includes a remarkable mid-range horn and
crossover network of Klipsch design and manufactufe:

Write for additional information-on these unusual

The REBEL S HORN

" factory-assembled and
finished in fine woods

$48.00

Assemble your own Rebelfhor

Rebel-Ortho speaker systeg.
tf doing ‘it yourself is ha

" fun, you'll only need a
screwdriver to assemble a
three Rebel horn- kits. I
already own a Rebel, addjthe

" Rebel-Ortho speaker syste i
designed for your Rebel!

' KR-S P

www americanradiohistorv com

WRITE FOR COMPLETE CATALOG

a division of G & H Wood Products Co., Inc.
- .
99 North 11th St., Brooklyn 11, N. Y.

KR-S U
assembled, ready-to-finish

$33.00

in leatherette
carrying case ...

$48.00

$lightly higher west and sou

L
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www.americanradiohistory.com

An Excellent Way to Test

— Your Understanding of Music —

Will you accept

'WITHOUT CHARGE | the

T

Music-Appreciation Recording of

%Tahms’wouu CONCERTO IN D MAJOR

WALTER GOEHR, conducting the LONDON SYMPHONY ORCHESTRA * Endre Wolf, violinist

ON TWO RECORDS (a 12-inch and a 10-inch disc)*

i SR :
Then play the 10-inch ANALYSIS record—and
see how much you may have been missing

[ i
First play the 12-inch PERFORMANCE record and
see how much—and what—you hear init...

*IMPORTANT, PLEASE NOTE: Unlike most Music-APPRECIATION RECORDS (see below), this recording, because of the
length of the Brahms’ concerto, is on two records—a 12" disc with the uninterrupted performance only, and a 10” disc
presenting the analysis, written and conducted by Thomas Scherman, Musical Director of Music-APPRECIATION RECORDS.

SPONSORED BY THE BOOK-OF-THE-MONTH CLUB

Tms NEW IDEA is designed for those who en-
joy good music but who are aware, too
often, that they do not listen to it with com-
plete understanding and appreciation. There is
no doubt about the reason: most of us are not
properly primed about wbhat to listen for.
Mustc-AppreciaTion Recorps meet this need—
for a fuller understanding of music—better
than any means ever devised. This enjoyable
form of self-education is comparable to the
Music Appreciation courses given in many
universitics.,

YOU SUBSCRIBE BUT TAKE ONLY THE
RECORDS YOU WANT . . . A new Mustc-
ArpreciaTioN RECORD is issued—for subscrib-
ers only—every month. You receive a descrip-
tive Announcement about each record, written
by the noted composer and music commenta-
tor, Deems Taylor. After reading this An-
nouncement you may take the record or not.
You are not obligated to take any specified
number of records. And you may stop the sub-
scription at any time!

TWO TYPES OF RECORDS . . . All Musrc-
AppRECIATION ReCORDS are high-fidelity, long-
playing records of the highest quality—3314

January, 1956

R.P.M. on Vinylite. They are of two kinds:
first, a so-called Standard Record—a twelve-
inch disc—which presents the uninterrupted
performance on one side, featuring orchestras
and artists of recognized distinction, and on
the other side an illuminating analysis of the
music with the themes and other main features
played separately, with running explanatory
comment, so that you learn what to listen for.
This standard record is sold for $3.60 to sub-
scribers only. When the selection, because of
its length, requires two records, as in the case
of Brahms’ Piolin Concerto—a 12-inch record
giving the performance and a 10-inch record
giving the analysis—the price is $4.90 for the
two. (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 are as pleasurable and as en-
lightening as you may anticipate? The
Brabms recording will be sent to you at once
—without charge. You may end the subscrip-
tion immediately after hearing this record-
ing, or you may cancel any time thereafter,
Inany case, the gift recording is yours to keep.

P
. PLEASE RETURN ONLY IF YOU HAVE A 3315 R.P.M.
| RECORD PLAYER

MUSIC-APPRECIATION RECORDS R38-1
¢/o Book-of-the-Month Club, inc.
345 Hudson Street, New York 14, N. Y.

Please send me at once the Music-Appreciation record-
ing of Brabms' Piolin Concerto in D major, without
charge, and enroll me as a Trial Subscriber to Music-
APPRECIATION REcORDS, with the privilege of canceling at
any time. I understand that, as a subscriber, 1 am not
obligated to buy any specified number of records, but may
take only those I want. Also, I may capcel my subscrip-
tion after hearing the first recording, or any time there-
after at my pleasure, but the gift offer is free in any case.

Mr.
AR P Aa5000n6a0000a600066860860800000000AAAN0000aa8008
Miss (PLEASE PRINT)

. Post?}flaog;e) No. _ STATE..........

www americanradiohistorv com
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Thrill't“ﬁ" _
“silk-and-diamond”

12 NOTES

#*Smooth as silk, brilliant as diamonds, the
highest octaves you can hear are realistically
yours, with an E-V T35 in your high fidelity
music installation. This new, very-high-fre-
quency tweeter takes over from 3500 cps to
beyond audibility . . . provides 180° disper-
sion. Is easily installed, along with recom-
mended X 36 crossover and AT37 level control.

135 List $55.00 Audiophile Net $33.00
1358 List $35.00 Audiophile Net $21.00
X36 List $14.00 Audiophile Net $ 8.40
AT37 List $ 6.00 Audiophile Net $ 3.60

The T35B — for lower powered systems and
existing quality AM-FM radio or radio-phono-
graphs, finished in flat matte black. Requires
only X36 to attach to music system. Imped-
ance 16 ohms. Shipping weight 2 Ibs.

Beootiful T35 Accessory Enclosurs

The Piccolino
for either the T35
or the T35B. Stvled in gleaming
tropical mahogany or lustrous
Korina blonde.  List . $15.00

Audiophile net $9.00.
The TIiccolino, complete with
Super-Sonax, X36 crossover and
AT37 level control wired and
ready to connect to vour music
system: with T35 List $90.00
Audiophile Net $54,00; with
T3513 List $70.00 Audiophile
Net $12.00.

Prove the performance
of the T35 ho yourself!

You hear the difference
with this T35 demonstra-
tor. With a flip of the switch
you bring in or cut out the
‘T35. Visit your E-V distrib-
utor to conduct this amaz-

. ing test personally.

Today—write for Bullatin 194 and where te buy.

ELECTRO-YOICE, INE
BUGHANAN, MICHIGAN

Electio Yore=

THE

THE PART-TIME SERVICE TECHNICIAN

HE daily mail is seldom received

without at least one letter from a
“professional” service technician in
which he condemns the “part time” op-
erator who encroaches on his business.
Toc often these writers fail to remem-
ber that, in many cases, they them-
selves “cut their eye teeth” in radio
service by engaging in part time main-
tenance of sets in their home neighbor-
hoods.

These men, particularly in the early
days, did not have a clientele which
could support a full-time operation and
it was necessary to earn a basic living
in other fields of endeavor. We speak
from our own experience in this re-
spect.

F.adio and television servicing is in
no way different from many of the
other service professions in which an
excessive amount of capital is not
needed to set up a business. It is cer-
tainly common knowledge that many
Certified Public Accountants, commer-
cial artists, professional engineers, ete.,
work for companies full time and, at
the same time, build up a clientele of
their own for future independent op-
erations. This is an accepted practice
in these respective trades. Why should
it be frowned upon in TV servicing?

One objection to the part-time serv-
ice operator brought against him by
the “professional” is that he charges
less: than the full-time shop can for the
sanme job. His overhead is extremely
low since he most often operates out
of his home or cellar, and he buys
parts for the same price as the full-
tinr e shop, and charges less.

This, the “professional” charges, is
unfair competition. However true this
may be, the fact remains that if run
prcperly a “downtown,” full-time store
has competitive advantages that the
part-time operator cannot hope to at-
tain. The store in the business section
has prestige and location to begin with.
What the operator does with these
factors is a measure of his astuteness
as a business man. No amount of
griping about unfair competition will
talk.e the place of good and fair business
practices.

I/lany times, a customer will take his
set to a part-time operator because he
feels that here he will get individual
attention, that his set will not be part
of an assembly-line service operation,
and his complaints will not be brushed
off with “the set is pretty old anyway,
so what can you expect?” Because the
part-time operator is anxious to build

Wwww americanradiohistorv com

up a clientele, which means repeat
business and recommendations to
others, he will often spend some time
adjusting the set’ and perhaps even
cleaning it to bring it up to peak per-
formance. How many established serv-
ice shops follow this practice?

As far as charges are concerned, a
professional shop with its experienced
personnel should be able to handle av-
erage service jobs at least twice as fast
as the part-time operator. It should
take less time for the experienced
bench man to diagnose a trouble to its
source and, since the shop has a great-
er stock of parts on hand, less time for
him to repair the trouble than his part-
time counterpart. On the basis of this,
the shop’s charge should not be much
greater than the part-time operator’s
if the latter is also working in a busi-
ness-like fashion. And heréin lies the
key as to how the ‘“‘professional” serv-
ice technician and business operator
can benefit himself as well as the serv-
icing industry as a whole.

Many independent service operators
all over the country have joined to-
gether in service associations for their
mutual benefit. Where they are run
by imaginative leaders and where they
consist of an interested and alert mem-
bership, these trade associations have
been able to improve the reputation of
the service industry in the community
as well as improve the business pro-
cedures of the members themselves.
Why doesn’t the service association in
any particular locality invite the con-
scientious part-time service operators
to join, perhaps as associate members,
so that they can derive the benefits of
associating with experienced business-
men. At the same time, the ‘“profes-
sional” can impress upon the part-
timer the importance of adequate
pricing and the danger to his future
development of cut-rate pricing, as
many part-time operators have learned
to their regret. The part-time operator
must be made aware of the fact that
once he undercuts and sells his services
short, it will always be expected of
him, no matter how high his overhead
goes after he has started full-time op- _
erations.

And if it is his intention to go into
full-time service operations when he
has built up a clientele and reputation,
the part-time operator must start at
the beginning to establish a reputa-
tion for fairness and technical effi-
ciency without which he can never
grow. 0. R.
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ALLIE®’S 1956 valve-packed

324-PAGE CATALO®G

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

anaaen o W

A Get ALLIED’s 1956 Catalog—it’s

I complete, up-to-date—324 pages packed
A with the world’s largest selection
: %ﬁ of quality electronic equipment at
: §§ lowest, money-saving prices. Get every

i buying advantage at ALLIED: fastest

«at_? shipment, expert personal help,
%

lowest prices, assured satisfaction.
Send today for your FREE copy of
the big 1956 aLLIED Catalog.

N\
|OATES aas LU, 3 an

s Latest Hi-Fi Systems and Components

e P.A. Systems and Accessories
« Recorders and Supplies s TV Tubes,
Antennas, Accessories » Amateur

Receivers, Transmitters, Station Gear

D

e Specialized Industrial Electronic
Equipment e Test and Lab Insfruments

; + Huge Listings of Parts, Tubes,
Featuring Super-Valve Knight-Kits—

1
: Transistors, Tools, Books
top quality electronic equipment )
in precision-designed kit form

BUY DIRECT AND SAVE

b

send for the leading

electronic su | uide
EASY-PAY TERMS PPly g

Hi-Fl SPECIALISTS
Use our liberal Easy Payment To keep up with the latest and
Plan—only 109% down, 12 best in High Fidelity, look to
months to pay—no carrying ALLIED. Count on us for all
charges if you pay in 60 days. the latest releases and largest
Available on Hi-Fi and P.A. stocks of Hi-Fi equipment.
units, recorders, TV chassis, We specialize, too, in TV [J] Send FREE 324-Page 1956 ALLIED Catalog.
test instruments, kits, Ama- supply —and are foremost in
teur gear, etc. the field of Builders’ Kits.

TR 5 TEE N N . 1
I ALLIED RADIO CORP., Dept. 1-A-6
100 N. Western Ave., Chicago 80, il

I Name
K, ) I Address
- ALLIED RADlOl
s City Zone State
M~  World's Largest Electronic Supply House L
s N R T T ST U AT R
January, 1956
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you get immediate coverage on leading

receivers just as soon as they hit the market!

IT'’S AM “"EXTRA” SERVICE~
N IN ADDITION TO REGULAR COVERAGE—

AT N© EXTRA COST T@ YOU

The January issues of Sams’ PHOTOFACT contain the
first of a series of schematic diagrams covering the
nation’s top manufacturers’ new model releases. Look
for pHOTOFACT Sets 302, 303, and 304 at your Parts
Distributor today! See for yourself how PHOTOFACT
B keeps you current with the present output of new TV

‘Q WR" - and Radio Models. Be sure to enter your “standing
. .— ) 7;" _4 £ E ~

:;-; order” for each new monthly release of Sams’ PHOTO-
FACT 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

HOWARD W. SA S & €O., INC., 2203 E. 46th St., Indianapolis 5, Indiana
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NEW HAM GEAR SHORT OF CASH?

Don’t go to pieces because you haven't So are we. We've got over $75,000 worth of first class used receivers and transmitters
been able to afford ?hﬁf ham equipment in stock. No junk or cheap sets. We need cash to build up our stock of new equipment
you have been dreaming about. A Walter RIGHT NOW. Here’s your chance to buy the best on the market for less than you would
Ashe "Surprise" trade-in allowance on . :

your used (factory-built) test or communi- pay for so-called low price new gear

cations equipment will go a long way

towards putting that new gear into your All items have been thoroughly checked by our service department and will meet

shack. Get your trade-in deal working
right now, Use the handy coupon.

original manufacturer’s specifications. Please list o first and second choice if
possible. 20% deposit required on C.0.D. orders. Wire, write, phone, or use the handy
coupon today.

NATIONAL NC-98
Less specker

Net $149.95

COLLINS 32v2 NATIONAL HRO-60 LYSCO 600 °
COLLINS 32v1 $ 22450 ATTENTION NOVICES!
COLLINS 32v2 299.50 These versatile transmitters use a crys-
Egttmg §§X$ / g:ggg tal while you are a novice and a built-in
HALLICRAFTERS S$X-100 COLLINS 722 :z/: 299 50 VFO when you get your general. Versa-

Less speaker. Net $295.00 tile? Man, they're sensational and at the

COLLINS 75A3 w/s 369.50 hottest price in the country. Our com-
HALLICRAFTERS $X-88 449.50 petitors will junk theirs when they see
JOHNSON HAMMAR LUND HQ-129X w/s 124.50 how cheap we're selling them. Steal ’em
VIKING RANGER NATIONAL HFS with P.S. 69.50 while you can!
© Transmitter- Exciter Kit NATIONAL HRO-50 199.50
Net $214.50 NATIONAL HRO-60 32450  LYSCO 600 $ 34.50
L NATIONAL NC-183D w/s 22450  LYSCO 6005 59.50

0©0000000000000000000000000000000000000000000000000000000
. . WRITE FOR FULL INFORMATION
° °
WALTER ASHE RADIO COMPANY RN-1-56
: 1125 Pine Street, St. Louis 1, Mo. : ABOUT OUR TIME PAYMENT PLAN
: Rush my order for used equipment as follows: :
o (15t Choice) et iiiiiee e, e All prices f. 0. b. St. Lovis o Phone CHestnut 1-1125
®  (2nd Choice)...... .
[ 4 . R ]
e Remittance for § °
Ps Send free list of additional used equipment bargains. .
o [ Send new free 1956 Walter Ashe catolog. .
° °
L L]
L [ ] .
® L]
[ 4 L]
s : 125 PINE ST. « ST. LOUIS 1, MO.
® L]

..QQ.......Q.....................................‘......

January, 1956
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tips WHEN YOU NEED IT!
as a “‘course,’”
OR MORE!

{you save $1.251)

SAVE $1.25!

Make your service library complete!
Have the needed data at your finger-

If broken into “‘lessons’ and sent to you
you'd regard this new
Ghirardi training as a bargain at $100
Instead you buy BOTH big
books at the bargain price of only $12,00

A. A. Ghirardi

More servicemen
vave trained from
Shirardi books than
any other books or
-ourses of their kind!

These 2 Great Ghirardi Books

bring you the kind of
PROFESSIONAL TRAINING
THAT REALLY PAYS OFF!

Let these two up-to-the-minute Ghirardi books make it easy for
you to handle ALL types of AM, FM and Television receiver
service by the very best and latest methods! Learn to handle jobs

faster, better .

.. and with less testing! Whether you're a service

beginner or an experienced technician you’ll find the speedy, pro-
fessional methods that are so clearly explained can give BOTH
your service efficiency and your earnings a big boost!

Almost 1500 pages and over 800 big,
clear pictures and diagrams explain
EVERY troubleshooting and repair
operation so simply it’s next to impos-
sible to go wrong.

Books are sold separately at prices
indicated. Better yet, you can save

$1.25 by buying both together! Send no
money. Practice from these great books
for 10 full days FREE.

Mail coupon today to Rinehart & Co.,
Ine., Dept. RN-16, 232 Madison Ave.,
New York 16, N. Y.

COMPLETE TRAINING FOR BETTER RADIO-TV SERVICE JOBS!
Radio & Television Receiver

Radio & Television Receiver

1 Circuitry & Operation

It’s lots easier to repair ANY radio or
television set when you know all about
its circuits and just why and how each
one works! You locate troubles in much
less time and with less testing. You re-
pair them faster, better—more profitably!

That’s why Radio & Television Re-
ceiver CIRCUITRY AND OPERA-
TION is invaluable to servicemen who
want to be well equipped to handle
today's complicated receivers! First it
gives a complete understanding of basic
circuits and their variations. It teaches

by Ghirardi & Johnson

669 puges, 417 clear

illust rations, $6.50
you to recognize each one quickly. Then
it shows how to eliriinate useless testing
and guesswork in making repairs.

Throughout, this book gives you the
kind of above-average training that
takes the ‘““headaches’” out of servicing
—the kind that fits you for the better-
paid jobs. Covers «ll basic circuits used
in modern TV and radio as well as
phono pick-ups and record players.

Sold separately for $6.50—or see big
MONEY-SAVING; OFFER.

2 Troubleshooting & Repair

Backed by the how-to-do-it meth-
ods and_procedures so clearly ex-
plained in this big book, you can
breeze through television and radio
service jobs easier and faster than you
may have thought possible!

Throughout its 822 pages, Radlo &
Television TROUBLE-SHOOTING-
AND REPAIR is an amazingly com-
plete, how-to-do-it guide to projessional
service methods . . . the kind that help
you handle jobs lots faster and make
more money doing it!

For beginners, this big book is an eas-
ily understood course in locating troubles
fast and repairing them r-i-g-b-t. For ex-

by Ghirardi & Johnson

822 pages, 417 clear

illustrations, $6.75
perienced servicemen, it is a quick way
to “‘brush up” on specific jobs; to develop
better methods and shorteuts; or to find
fast answers to tough service problems.

Modern troubleshooting is clearly ex-
plained—from quick ‘‘static’’ tests to
dynamic signal tracing and all the rest.
Special hard-to-fix troubles are fully cov-
ered. Step-by-step charts demonstrate
exactly what to do on different opera-
tions. A big, televislon section includes
everything you need to Enow for fast, ac-
cm%te work on any TV receiver model or
make.

Sold separately for $6.75 or see
MONEY-SAVING COMBINA-
TION OFFER.

SAVE MONEY ON
INSTRUMENTS!

Work better with fewer
instruments—get more
work out of your old ones

Here, at last, is an instrument
book especially for servicemen,
amateurs and experimenters!

Basic Electronic Test Instru-
ments helps you work better and
faster with fewer instruments;
shows how to increase the useful-
ness of old instruments; how to
choose the right instrument for

BASIC each job; how to understand in-
ELEC,I_TEngNlc strument readings and put thenél
to practical use; how to avoi
|N§!RUMENTS buying unnecess;uy instruments
3% e ... and lots more.
Price 34“0’0 Over 60 instruments from the

old standbys to the very latest
ones are fully described and ex-
plained. Work-saving shorteuts are outlined.

Included are complete details on simple meters for
current and voltage; ohmmeters and V-O-M's, V-T
voltmeters; power meters; impedance meters; capac-
itor checkers; inductance checkers; special-purpose
bridges; oscilloscopes; R-F test oscillators; signal gen-
ators; audio test oscillators; R-F and A-F measuring
devices; signal tracers; tube testers and many others.

This handy book is a complete training course in
the latest instruments including grid-dip oscillators,
TV sweep and marker generators; TV linearity pat-
tern generators, square wave generators, distortion
meters, etc. Dozens of time-savings ‘‘tricks’ help you
put old instruments to new uses.

Check Basic Electronic Test Instruments in
coupon for 10-day FREE trial.

12

BE AN EXPERT ON
NAGNETIC RECORDING!

' This how-to-do-it book
makes it easy to
specialize in one of
the fastest-growing
electronic fields

There’s a real future for
men who specialize in the fast-
growing field of magnetic re-
cording in any of its many
branches!

From high fidelity sound to
broadeasting, to sound mov-
ies, industrial communica-
tions, secret communications
(speech scrambling), amateur
radio, industrial sound and
noise measurements and many
others, magnetic recording is
now an important factor.This
book, Magnetic Recording, by
one of the nation’s acknowledged experts, clearly
explains all details of the art.

A COMPLETE GUIDE TO RECORDING
METHODS AND EQUIPMENT

First you get a clear understanding of every phase of
wire and tape recording ... Irom basic acoustic and
wag 1etic theories to components, equipment and cir-
cuits in present day use. Subjects Include Acoustic
Factors; Magnetism; Magnetic Recording Theory and
Practice; System Components; Magnetic Recording
Equipment; Magnetic Recording Applications; Instru-
wentation and Recording Measurements; The Magnetic
Phonograph, and many mere. B
Fead it 10 full days at our risk. Order Magnetic
Fecording in coupon.

MAGNETIC
RECORDING
by S.J. Begun
242 pages, 146
dlustrations
Price 85.00

SHORT CUT TO
TELEVISION REPAIRS

Eliminate
useless
testing . - «
Fix sets twice
as fast!

Just turn the dial
of the handy, pock-
et-size Ghirardi &
Middleton PIX-O-
FIX TV Trouble
Finder Guide. When
the picture in the
PIX-O-FIX win-
dow matches the
sereen image on the
television set you're
repairing . . . presto! . .. you've got your clue.

PIX-O-FIX then shows the causes of the trouble.
Next it indicates the exact receiver section in whic
the trouble has probably happened. Then it gives step
by step repair instructions.

The two PIX-O-FIX units No. 1 and No. 2 cover
47 different television troubles . .. just about any-
thing you're likely to be called on to fix. No. 1 identi-
fies 54 of the most common troubles and gives 192
causes and 253 remedies for them. No. 2 covers 23
more advanced troubles not included in No. 1. To-
gether, they are a comprehensive guide to qmpk
“picture analysis’”’ servicing of any TV set . . . AND

mNo.Z

PIX-O-FIX TV TROUBLE
FINDER GUIDES
Only 82 for the two

THE PRICE 1S ONLY §2.00 jor the two. Money
refunded if you are not niore than satisfied. Specify
PIX-0O-FIX in coupon.

Wwww americanradiohistorv com
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RADIO EVER MADE

Cash in on HIGH-FI
SERVICE and BUILDING

A complete guide to better
High Fidelity methods
and results

Get better results from “‘Hi-Fi"
by having all the facts and latest
ideas at your fingertips!

This big book brings you com-
plete data on modern sound repro-
duction methods and equipment.
It shows how to get better results
at lower cost; how to build your
own; how to service hi-fi equip-
ment; discusses all details of com-
ponents; compares different
methods—AND IS CRAMMED

HIGH FULL OF HOW-TO-DO-IT
“zl’m%gzss TIPS AND IDEAS. ~
H . Here are just a few of the many
ByJohnH. Newitt subjects! How to get the right hi-fi
42%@1;%/‘?' equipment for your needs; Hi-fi
Prive 57 50 versus P.A. type speaker; Loud-

speaker construction and perform-
ance; Adjusting bass-reflex cabi-
nets; Controlling distortion; Getting rid of ‘‘hang-
over’; Selecting a woofer-tweeter; Sound-proofing
materials; All about output transformers; Special hi-fi

circuits; Ways to suppress noise; Negative feedback
and how to use it; Amplifier construction hints; Mini-
mizing tuner distortion; Avoiding chatter; Limiter-

discriminator vs. ratio detector FM circuits; Avoiding
record wear; Tips for custom builders; Bass-reflex

charts; Acoustical horn design data; special installa-
tion problems; pre-amps and equalizers.; pick-up reso-
and literally dozens

nance; a novel horn system . . .
of other subjects.

Order High Fidelity Techniques in coupon

today for 10-day FREE trial!

S

Here’s How to Get Started
in RADIO-ELECTRONICS!

More service experts
got their basic
training from this
big book than any
other of its type!

Here's basic training you
can really understand—writ-
ten by A. A. Ghirardi who has
probably trained more service
experts than any other man
living today! From start to
finish, it is practical training
that can help fit you for a BIG
PAY job in any branch of

RADIO PHYSICS by s 5
COURSE radio-television-electronies
by Ghirardi work.
972 pages, Ghirardi’s RADIO PHYS-

508 lus., 866
self-test questions
Price only 86.50

ICS COURSE is the oldest
book of its kind—and still a
best seller BECAUSE IT IS
SO AMAZINGLY CLEAR
AND COMPLETE. You can understand it, even
without any previous radio or TV training!

36 COURSES IN ONE!

Starts with Basic Electricity. Then it takes you
step by step through the entire field from basic cir-
cuits, eomponents, instruments, ete. to their final
application in radio-electronic equipment. You can
buy newer, costlier training—but you can’t buy better
training at anywhere near the price. Ask the men
who know!

Order RADIO PHYSICS COURSE in coupon.

FAST!

; Eas y -’
ra

DON'T THROW OLD
RADIOS AWAY!

Here's the data you
need to fix old sets
in a jiffy

Just look up the how-to do-
it data on that old radio you
want to fix!

Four times out of 5, this
giant, 3 14-pound, 744-page
Ghirardi RADIO TROUBLE-
SHOOTER'S HANDBOOK
tells what is likely to be caus-
ing the trouble . . . shows how
to fixit. No useless testing. No
wasted time. Using it, even
beginners ean easily fix old
202 mfrs. from sets which might otherwise be

1925 1o 1942 thrown away because service

information 1s lacking. With a
few simple repairs, most of these old sets ean be
made to operate perfectly for years to come.

THE ONLY GUIDE OF ITS KIND!
Cuts service time in half!

Included are common trouble symptoms and their
remedies for over 4,800 models of old home, auto
radios and record changers. Airline, Apex, Arvin,
Atwater Xent, Belmont, Bosch, Brunswick, Clarion,
Crosley, Emerson, Fada, G-E, Kolster, Majestic,
Motorola, Phileo, Pilot, RCA, Silvertone, Sparton,
Stromberg and dozens more. Includes hundreds of
pages of invaluable tube and component data, serv-
ice short cuts, ete.

Specify RADIO TROUBLESHOOTER’S
HTANDBOOK in coupon. Price only $6.50. 10-
day trial.

Covers every
model made by

" Heres everything you need fo know ABOUT 0SCILLOSGOPES!

Oscilloscopes are “gold mines” if you learn to use them fully on every joh.
THIS BIG BOOK TEACHES YOU HOW!

BIG NEW . . . L. -
Here, in a brand new 2nd edition, is THE Justing cireuit components and setting the oscil-
EDITION book that really shows you how to use oscillo- loscope controls. And you learn to analyze
sc0] 1es!1 A-B-C. MODER ‘ ST patterns fast and RIGHT!
e _B- - .
JUST SCOPaErSyABl‘\?D THEIR USES gi\t}s riSht e Includes latest data on use of 'seopes in color
to “brass tacks” in telling you exactly when, TV, industrial electronies, teaching . . . even in
ouT! where and how. You learn to locate either AM = 2tomic energy work, Over 400 pages and over
or FM radio or television troubles in a jiffy. 400 clear pictures. Dozens of pattern photos
Eve_n tough realignment jobs are made easy. make things doubly clear. Price 36.50. Oscilloscope experts
Noinvolved mathematie§! Every detail is clear- Practice 10 days free. Order MODERN get the BIG PAY jobs!
ly explained—from making connections to ad- OSCILLOSCOPES in coupon. -

"ow e PASS Fcc | Dept. RN-16, Rinehart & Company, Inc., :
lICENSE EXAMS I 232 Madison Ave., New York 16, N. Y. |
A . | U Check here for MONEY-SAVING COMBINATION OFFER |
ONLY $ 1\ easier | fuster ¥ | ...on Ghirards Radio & TV Receiver CIRCUITRY AND OPERATION, and Radio & TV Receiver |
L] L] TROUBLESHOOTING AND REPAIR. Price only $12.00 for the two books plus postage. (Regular price
; — I $13.25 ... you save $1.25). Payable af rate of $3 after 10 days and $3 a month for three months I
Hu ]ussn“s Train for big pay in | until $12 has been paid. If not satisfactory, return books in 10 days and owe nothing. I
: i 6 ; communication’s most | Check here fo order INDIVIDUAL BOOKS |
to wail- tor-- interesting jobs | o Radio & TV Receiver ) L] HIGH FIDELITY TECHNIQUES.....$7.50 |
4 . . IRCUITRY OPERATION......... 6.50
i Here, at last, is a guide to FCC I [J Radio & TV Receiver $ = #.‘Zl’.f RuNssgsc'.L.msc.o.?E.s AND. $6.50 I
License Exammatlons . . . written l TROUBLESHOOTING & REPAIR...$6.75 7 RADIO TRO.liél.Eéivl.(.)oréR;s“” 5 I
50 you can easily understand AND RE- | 0 IBP:\SS‘I!I‘!:UIE\ALECTRONIC TEST HANDBOOK |
b i e NTS...........ieal.., 4.00 S Rt s eenes
LICENSE MANUAL MEMBER it. Covers ALL EIGHT exam | O MAGNEN G coRpiNG gs 90 [ RADIO PHYSICS COURSE. . I
elements ... not just some of them. Reviews | O PIX-O-FIX TROUBLE-FINDER [7 LICENSE MANUAL for Radio
Radio Goerators atlmPS}Etzt?O?h typ‘_catl Sxam duestions with GUIDES (Nos. 1 and 2).......... $2.00 OBEratOrs....vnernsnnsnnnn.s. $s.00 |
P (Siarta;bon- t;:z Ti_clzzltnchir:lsg‘::r;.l e’afz:;ifatj;zn l I cash is sent with order, we pay postage—same 10 day return privilege. Otherwise, postage is extra. I
by J. R. Johnson elements 1 and 2. (Many folks do not eve | To order OUTSIDE U.S.A.—Special combination offer, §13.00 for both books. For all- |
(W2BDL) Xk h b - | e | other books, add 50¢c each to above prices for handling through customs, etc. Sold |
now these changes ex_lst.).Coyers_all neces- for cash only. Any book may be returned in 10 days and money will be refunded.
A complete, prac- sary examination data from eléctrical-radio | |
tical study guide for fundamentals to navigation and related | Name....-........................................................... |
getting your “tick- subjects. Anyone who has basic radio train- |
et" as a commercial ing will find Johnson’s LICENSE MAN- AddIEss. o teieie ittt iettitieteaiasatantencesssnnnnnnnnnsenens |
_operator UAL the ideal training book for making this | |
all-important step ahead in his career! | City, Zone, Stat€.e e e vnnn. R P |
Price only $5.00. Use coupon. T D — |
RINEHART BOOKS ARE SOLD BY LEADING BOOK STORES
January, 1956 13
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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-

vres). Balanced for COLOR.

e Low band:

3 Powerful Models

List Price

Description

Low Band “K.Q.”,
~ Model No. 1026 40.97
Covers ch. 2-6

High Band “K.0.”,
Model No. 1073 16.67
Covers ch. 7-13

Broad Band “K.O.”,
Model No. 1023* 57.64

Covers ch. 2-13
_ *In this model, High ond Low Band J
sections are joined with a Tenna-Tie 1
{furnished)

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

Channel Masters ”’K.O.”” puts an INVISIBLE
BARRIER in ithe path of rear signals, pre-
venting co-channel interference. The /K.0.”
is completely preassembled with time-saving
"Snap-Lock’ Action. 100% aluminum.

LGENSED BY

S ANTENNA 60, RONE, G

New expanded ACCESSORIES
program! Channel Master now
becomes the first and only

o “Super-Sembled”’!
manufacturer in the industry

© e Re-designed! thgt can supply you with every-
i thing you need for an antenna
3
' e Better than ___ __ — -
ever! : e T3 ; R
o T ams o i T e i ;
Channel Master’s Super Fan is the original fan antenna.
Famous for its superb quality, it has been in continuous demand
for six years. Millions are in current use.
o Assembles with NO HARDWARE or tightening.
— = o Massive, heavy-duty, molded fan head. Unaffected by
= T O e e e moisture and extreme temperatures,
1Boy 313A $10.42 N | $8.09 e Reinforced elements, External sleeves prevent breakage.
2-Bay 31324 22.22 713.2A 17.08
4-8ay 313-4A 48.19
‘\‘QIM',[
S . CHANNEL MASTER CORP. ucuvsnen, v
’vh the world’s largest munufugurer of television antennas and accessories
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strands

The first TV wire R
i

to give you the  / per
_ . 3 conductor
5 benefits of R
L (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.

with
Two outstanding lines:
{both featuring exclusive 20-strand conductor):
I o Marked every 10 feet. o Full width. e Pure VIRGIN

Saves time, ends e Available in silver or polyethylene.
bl.l"' ﬂ] eéro Of -

waste, brown.

“CHALLENGER”

Fine quality transmission line at today’s VERY LOWEST PRICES.

installation. From now on,

guarantee customer satisfac-
tion with a COMPLETE -

CHANNEL MASTER insulators

INSTALLATION — :

FROM TOP TO BOTTOM.

Featuring this revolutionary

new 2 in T screw thread design!

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

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

® STANDOUT buckle has 8 machined threads. @

¢ Convenient "Taper-Tip’’ strapping, available
in galvanized or stainless steel.

All popular types and sizes available, including full assortment of specialized )
hardware.See your Channel Master distributor Copyright 1955, Channel Master Corp.
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HERE?
ELECTRONIC
'KZIOW-IIOW'
“7he Quick
e, Y
<~ai Way /

at the most economical prices!

2 Important, Authoritative,
Up-to-date Books on Television

TELEVISION — HOW IT WORKS
(2nd Edition)
by J. Richard Johnson

Completely rewritten and revised. Here is a
practical treatment of TV techniques written
for the service man, student, experimenter,
hobbyist. ‘This book explains the how and
why of modern television receivers in the
simplest and most direct terms, and yet in a
complete and professional manner.

The mathematical approach is avoided
whenever practical physical explanations can
be substituted. However, when an equation
ot mathematical derivation helps to clarify
basic principles or their practical applications,
it is included, explained and illustrated by
text examples and review problems. The
text is presented in the time-tested order
corresponding to the progress of the received
signal from the antenna to the picture tube
and loudspeaker. Review questions follow
each chapter. Profusely illustrated with spe-
cially conceived artwork that makes under-
standing the text clear and easy.

Only $4.60

COLOR TELEVISION

RECEIVER PRACTICES
by Hazeltine Corp. Laboratory Staff

World famous for their contribution in the
field of electronics, the Hazeltine Corpora-
tion Laboratories Staff has prepared a thor-
ough exposition of color television receivers,
based on yvears of research and design.

Every chapter in this book deals with a
separate portion of the receiver, and is writ-
ten by a different Hazeltine Laboratories ex-
pert, a specialist in the operation of that
particular section. Every major aspect of col-
or receivers is analyzed and' thoroughly ex-
plained, including the latest 21" picture tube
and its circuitry. For the convenience of the
teader each chapter contains a summary of
the salient points in that chapter.

This significant book, destined to become
a standard reference work on the subject,
will be of tremendous value to educational

institutions, technicians, engineers . . . to
everyone who now wants 2 solid grounding
in color.

Only $4.50

YOU CAN SEE
AND BUY RIDER
BOOKS AT YOUR
FAVORITE PARTS
JOBBER OR
BOOK STORE —
LOOK FOR THIS
RIDER DISPLAY!

'JM F H‘@? 480 Canal St N.Y.13 N,

PUEL THIE 1HE
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* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

THi: FORECAST THAT within five
years after the TV freeze lift, at least
2000 telecasters would be on the air
was shattered some weeks ago by a
CBJ3 consultant who told the Commis-
siorn that a ceiling of 600 stations, plus
perhaps some satellites, looked more
realistic to him now. That number of
operators could, he felt, adequately
serve the nation.

Specifically, it was reported that 600
stations would take care of . .. “about
95¢% to 97% of the families of the
country . . . without satellites . . . and
the use of satellites . . . can push this
figure fairly close to 1009%.” The ex-
pert noted that more than two-thirds
of the 1800-odd channels set aside by
the FCC would remain unused, or
would be occupied only a short time
by stations faced with bleak futures.

lgnoring the ultra-highs, the analyst
pointed out that such operation was
discounted since the bulk of the sta-
tions who would operate on the higher
bands as program-originating points
wculd find the going too rough to con-
tinue.

'The maximum nhumber of 600 was
arrived at, the report said, by estimat-
ing the coverage of v.h.f. stations; this
was set at from 50 to 75 miles. And,
the study added: “Larger or smaller
radii of coverage would lead to fewer
economically  supportable stations.
Lerger radii permit fewer stations to
cover a given area, and shorter radii
reduce the number of market centers

than can support a station. That is,
many market centers which can sup-
port a station with a 50-mile radius of
coverage can no longer support one
with a 25-mile radius of coverage.”

However, one bright bit of hope was
offered to the members of the Com-
mission. Said the broadcast specialist:
“In the long-run future . . . the eco-
nomics of the industry may, and indeed
probably will, change, so that a larger
number of stations can eventually be
supported. The minimum cost of run-
ning a station may decline and in-
creased advertising revenues, particu-
larly from local sources, will undoubt-
edly be forthcoming. Such was the his-
tory of radio broadcasting, and a sim-
ilar development may be expected in
television.”

THE STRONG PREFERENCE for v.h.f.
by a growing number of broadcasters
and advertisers, and equally positive
views of many in government and in-
dustry that u.h.f. has its place in the
TV sun, have generated so much con-
fusion in Washington that everyone is
clamoring for an immediate public
hearing.

Commissioner Rosel H. Hyde, who is
anxious to have oral sessions, said that
the blizzard of plans which have hit
Washington, formally and informally,
can only be resolved by an official bull-
session. He felt that this was . .. “the
only way that we can have all of the
pertinent facts placed before us. .. to

NEW TV GRANTS SINCE FREEZE LIFT

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*
Massachusetts Boston WHMB 38 614-620 251
North Dakota Minot E— 10 192-198 29.5
Ohio Youngstown e 73 824-830 16.6

NEW CALL LETTER ASSIGNMENTS

STATE CITY CALL CHANNEL FREQUENCY
Florida Orlando WEAL-TV 18 494-500
Pennsylvania Philadelphia WPHD 23 . 524-530

CALL LETTER CHANGES

STATE CITY CALL CHANNEL FREQUENCY

Colorado Denver KTVR 186-192
(Formerly KFEL-TV)
Nevada Hayes Center KHPL-TV 82-88

(Formerly KHOK-TV)

*ERP=(effective radiated power, kw.}

www americanradiohistorv com
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INFINITE

the world’s first fundam

to the interfe

W The sensational LRI

gives infinite rejection of the
regardless

interfering signal

of direction or
whether the interference

co-channel, adjacent channel

or ghosts.

The rejection of the interfer-
by
opposing the interfering signal
with a signal of equal ampli-
tude but of opposite phase,
thus producing complete can-
Simply rotate the
upper section of the antenna
{o a position where the inter-

ing signal 18 accomplished

cellation.

ference disappears.

Can be used eitherina fixed
stallation or with rotor. All

cessories and harness furnished

for quick, easy installation.

The Fameous EXPO Aniennd

is used In I.R.LS. with its fun-
unlimited band-

damental
width characteristic, thus

suring excellent performance
throughout the 82 channels.

January, 1956

channel or

REJECTION

rence problem...

No more Venetian blinds, or
ghosts or distortion from an
interfering co-channel signal

S.

or “splatter” from a strong
) local station.
is
pirection of \wmd signal
E Direchion of

interforence

or ghosts

Direction of
nterference W

¢ ghosts

L BN gt potiern

__________ Anli-phase poftern

The combination of the principle
of the exponential curve an e
proved performance of LR.LS.
offers an exceptional sales
potential, poth in antennas

and TV sets. Now
is the time to
cash in on this
exclusive OP-
purtunity.

in-
ac-

m-

- . .
ww americanradiohistorv com

lNTERFERENCE

HOLLO\NAY

SYSTEM

ental and complete answer

EXPO-1.R.LS. comes in the follow-
ing models:

XO2R6 2-bay, 6 element!
EXPO-I.R.1.S.

XO2R8 2-bay, 8 element )
EXPO—l.R.LS. List $25.50

XO4CR6 4-bay, 6 element colinear
EXPO-1.R.L.S. List $53.25

XO4CR8 4-bay, 8 element colinear
EXPO-1.R.1.5. List $61.75

ORDER TODAY FROM
YOUR pISTRIBUTOR

whom we will supply until
official distributors are desig-
nated in your locality.

List $20.95

RP.

i1 L
Fort u%%alo. Florida

&

S

iR
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New Sonctone
“3” Series SUPER-FIDELITY
Ceramic Cartridges

Turnover Model, 3T
(Actual Size, 1-7/16 inch)
Single-needle Model 3P

also available

» Super compliance (2.0 min.)—drop;
distortion below “negligible’’ point,

* Super response-flat from 20 to

S e
oyl g

15,000 cycles, without equalization!

PARDON US IF WE CALL THEM “REVOLUTIONARY"...

but these new cartridges obsolete pre-amplifiers, equalizers, and old-style pickups!

If you've followed the development of
ceramic cartridges since Sonotone pio-
neered them in 1946, you know we've
made enormous advances.

Recently Sonotone has offered ceramic
cartridges equal, by test, to most velocity
types. Now, Sonotone presents the “3”
Series, which set utterly new standards of
finest performance, by all the measure-
ments engineers know how to make.

These new cartridges make the inherent
advantages of the ceramic type loom
larger than ever. Consider:

WHY A PRE-AMP?

There is only one reason for a pre-ampli-
fier—a velocity pickup puts out too feeble
a voltage to drive your amplifier directly.
But these Sonotone *“3” Series cartridges
deliver a whopping 0.5 volts—roughly 50
times as much as most velocity types. So
you can eliminate the circuitry, noise,
space and expense a pre-amp involves. (If
you now have a pre-amp, our simple
adaptor permits immediate use of Sonotone
“3” Series cartridges in your present
system.)

EQUALIZING UNNECESSARY

Sonotone “3” Series cartridges end equal-
ization nuisance because ceramic cartridges
respond to amount of needle movement
not velocity. Result, they self-equalize.
These new cartridges eliminate mag-

18

netic hum problems. Fit any of the widely
used arms.

single needle model, with diamond, only
$30.00 LIST. Turnover model with sapphire-
diamond needles, $32.50 LIST. Less with
sapphires.

NEW SONOTONE AMPLIFIER

We built this HFA-100 to realize the full
excellence of Super-Fidelity ceramics.
: Hum, noise and
distortion are vir-
tually unmeasur-
able—at maximum
settings, distortion
isonly0.15%!Cab-
1 inetry is superb

solid walnut or
solid mahogany, with solid brushed brass
panel. $117.50 NET. Similar control unit,
fcr use with power amplifier, $59.00 NET.

“Revolutionary” is a big word. But these
Sonotone developments are pretty big
naws, if you like music!

SONOTONE

CORPORATION, ELMSFORD, N. Y.

CMEMBER®
e

ot “Alv(,’

@

“INC*

?,
¥n1d

Q\““ ¥,
%,
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permit us to reach well-considered de-
cision. . ..” At such a hearing, he con-
tinued, all of the facts could be . . .
“fully and accurately tested and de-
veloped.”

Answering those who felt that the
proposed hearings would lead to a new
“freeze”, the Commissioner said that
the procedures . . . “should not . . . be
permitted to take more than a few
months.”

Commenting on his personal views
on the future of the high bands, Hyde
said that even though uw.h.f. is... “sick,
it still remains as one of the basic
foundations for the proper development
of the industry.” He based his opinion
on the engineering views of those with

. “tremendous experience.” These
experts, he said, have repeatedly de-
clared that ... “There is nothing fun-
damentally wrong with uh.f. as a
technical service.”

U.H.F. BROADCASTERS have stormed
the FCC with requests that hearings
be held as quickly as possible and they
warned the Commission that no action
must be taken that ... “would render
the problem moot, and make consid-
eration of any effective nationwide
solutions of the u.h.f. problem imprac-
tical or impossible to attain.”

Reviewing some of the v.h.f. expan-
sion plans suggested, some of the high-
band proponents said that even the
FCC staff members agreed that the
drop-in or squeeze-in v.h.f. ideas would
all have a serious effect on the future
of high-band operation. First, it was
noted. such a program would eventual-
ly destroy the public’s present multi-
million dollar investment in antennas
and converters. Any change in station
separations would certainly rob sta-
tions of their existing service areas. In
addition, it was felt that new interfer-
ence problems would occur. According
to some engineers of the Commission,
the proposed directional antennas
would cause trouble in the form of
reflections from nearby structures.

Support for the ultra-highs also
came from a committee of RETMA,
who advised the Commission that the
television service, in their opinion . . .
“needs both the uw.h.f. and v.h.f. chan-
nels now assigned . . .” for complete
coverage of the nation.

THE DEVELOPMENT OF A MOBILE,
air-traffic control system that can be
used at air fields in remote areas of
the world, known as project two
wheels, has been revealed by the Air
Research and Development Command,
Rome (N. Y.) Air Development Cen-
ter at Griffiss Air Force Base.

Featured in the new setup are seven
small trailer-mounted shelters which
are lightweight and compact enough
to permit transportation in a C-47
type aircraft, or which may be towed
by jeep or truck for distances of sev-
eral hundred miles.

The two-wheel trailers house an
assortment of gear built for rugged-
ness, durability, and precision. The

(Continued on page 126)
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training men at
home in spare fime.

J. E. SMITH
President s
National Radio -
Institute

Washington, D.C. )"}7
40 years of success 4 1

Pll Prove It Is Easy And
Practical To Learn At Home.
Sample Lesson FREE

Pruchce Broadcusimg
- with Equipment | Send

It’s practical to train at home for

To See Equipmient | Send You
For Practical Experience...
Get IIIustrared Book FREE

Self-confidence, security, earning

Scti'cétsuervilcing
with Equipment | Send <

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 procedurcs
demanded of Broadcasting Station
Operators. An FCC Commercial
Operator’s License can be your
ticket to a better job and a bright
future; my Communications Course
gives you the training you need to
get your license. Mail card below
and see in my book other valuable
equipment you build. Get FREE
e sample lesson.

AVAILABLETO

VETERANS

UNDER G.I. BILL

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 rlght) You
build a Multitester, use it in conduct-
mg 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.

Good Jobs
Good Pay

See Other Snle

IS O I O e N e S W B I G 0ED NN B BN NN DY M NN D BN BN T N M N M

Gei My SAMPLE LESSORN and €Vt ovt and mai
64-Page lllustrated 80@k

Television Is Growihg 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 vou’re looking for opportunity, get
started now learning Radio-Television at home in spare
time. Cut out and mail postage-free card. J. E. Smwith,
President, National Radio Institute, Washington, D. C.
Over 40 years’ experience training men at home.

?mm-m-m-mmmmmmmmm-mm-

BOTH FREE

This card entitles you to Actual Lesson on Servicing,
shows how you learn Radio- Telev1s1on 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. €.

Mail me Lesson and Book, “How to Be a Success in Radio-

Television.” (No Salesman will call. Please write plainly.)

NAME g5 x5+ -0 afisfin . 5l ol 8 JRmelmdas (. AGE: 4 5

ADDRESSwrn 8 st asdi. . . Buudill o bihisims. o, ranigh il s 5.

CITY et e it ZONE...... STATE..........
write in date

VETS of discharge. .. ...t it i, ¥

KLMOP

wWwW americanradiohistorv com

| Will TrainYou at Home

for Good Pay Jobs, Success in

card NOW:!
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Trainat

asaRADIO-TV

Get o Better Joh—Be

ec

Reacdy for o Brighter

Future in America’s Fast Growing Induséry

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.

Start Soon to Make
10 to s15 a Week

Extra Fixing Sets

Eort

- RS b, ¢

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 day you enroll I 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.

R = P

;

Use of Aviation and Police Radio, Micro-
Wave Relay, Two-way Radio communica-
tion for buses, taxis, trucks, etc., is expand-
ing. New uges for Radio-Television prin-
ciples comning 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 otler side of this page.

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

Find Qut 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 rigk. 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 tellsyouabout
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 gracuates 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.

B SRR = =2

B EE E

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 WILL BE PAID BY
NATIONAL RADIO INSTITUTE
16th and U Sts., N.W.
Washington 9, D. C.

(TSSO
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My Training Leads

PR E R A R R R Ry N

T G

four
ician

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.

Pay

<7

| TRAINED THESE MEN

Lots of
Spare-Time Jobs

“I do_a lot of spare-

- time Radio and TV

gervicing. 1t was_fun

learning and I don't

know how to thank

< you.” B. Goede, Piain-
view, Minn.

-
Lo a

Engineer with WHPE

“Thanks to NRI. I
operated a successful
Radio  repair  store.
Then I got a job with &
WPAQ and now am an
engineer for WHPE."
/. W. Workman, High

V.
[ Point, N. C.

Quit Job for
Own Business

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

{:

Now TV
Trouble Shooter

‘I had only gone to 7th
grade when I started
course. Now have job as
‘T'Vtroubleshooter, also
fix sets spare time."
M. R. LLindemuth, 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,
Meridian, 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.” . W. Lewis,
Pensacola, Fia.

to Jobs Like Thesq

BROADCASTING : Chief Technician, Chief Operator, Power Monitor, Re-
cording Operator, Remote Control Operator. SERVICING: Home and Auto
Radios, P.A. Systems, Television Receivers, Electronic Controls, FM Radios. IN
RADIO PLANTS: Design Assistant, Transmitter Design Technician, Service
Manager, Tester, Serviceman, Research Assistant. SHIP AND HARBOR

RADIO: Chief Operator, Assistant Operator,

Radiotelephone Operator.

GOVERNMENT RADI1O: Operator in Army, Navy, Marine Corps, Coast
Guard, Forestry Service Dispatcher, Airways Radio Operator. AVIATION
RADI1O: Plane Radio Operator, Transmitter Technician, Receiver Technician,
Airport Transmitter Operator. TELEVISION: Pick-Up Operator, Voice Trans-
mitter Operator, Television Technician, Remote Control Operator, Service and
POLICE RADIO: Transmitter
Operator,

Maintenance Technician.

POSTAGE-F

Hove Your Ow

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.”

Receiver Serviceman.

AND ManL
REE CARD
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THE ALUMINIZED TUBE THAT IS PRE-SOLD

(AR R A A AR EE RN EEREN NN NN NN N N 2200025002200 000 005

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.

Garry
Moore

famous CBS
Television Star

WIS OF gy o

O o,
¥ Guaranteed by 2
Good Housekeeping

%

‘or

CBS-HYTRON

Danvers, Massachusetts

o
45 dpvansep TS

h
Show the CBS carton with the A DIVISION OF

Good Housekeeping Guaranty Seal b COLUMBIA BROADCASTING SYSTEM, INC.
January, 1956 21
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® 40-14000 CYCLE

3:’% ":é/;‘é

o ® NEVER BEFORE AT SUCH A PRICE!

a5 Lafayette brings you one of the finest high- =
i fidelity tumover cartridges, AT AN UNBELIEV-
e ABLE RICE! Frequency response from 40-
<§ . 14000 cycles ~+2 db. Has 2 sapphire styli to I

play all speeds. Needle pressure only 5 grams
on LP cond 12-15 grams on 78. Output is .5
volts, Complete with turnover mechanism- and
knob, fits Webster, Garrad, VM, Collaro and :
Re' Pﬁ“ tone arms of leading manufacturers of record

chanxzers and players.
M PK-79 . Singly, Each 275
| n lots of 3, Each 2,50 |
CRYSTAL MICROPHONE

COMPARE IT WITH ANY MIKE
AT 2 to 3 TIMES THE PRICE
A quality crystal Mierophone for
PA systems, house recorders, eic.
equency response 30 to 10,000
cycies. Qutput level —~52 db, Pro-
vides ample output for use with
low galn amplifiers. Complete with
gl/tt of smelded cable. Shpg., Wt.,
PA-24— 1n Iots of 3,each ... 3.98 singly, each -

SI.IM HIGH OUTPUT
DYNAMIC MICROPHONE

Reg. Price "41:50. " Net 9.95

A pencil-slim design, high output PA Dynamic ?’ﬁ
Microphone of exceptional quality, 2t a price that
is 13 of the price of any comparable microphone '
on the market today. Very smooth response,
50-11,000 cycles. Omnidirectional, tiltable head. |
Switch on sxde gives choice of either high im-
pedance (50,000 ohms) or low impedance : |
(250 ohms). Instantly removable bracket per- _
mits use either on stand or as hand mike. Fea- =
tures exceptional mechanical strength. Cast case
with satin chrome finish, 34" -27 thread, Acous-
tically-treated grille head 8" long; 11/4” barrel
diameter. Shipping weight "2 1bs,
L~ SO R In Jots of 3, Each 9.95
Slngly, Each 12.95

A NEW LIGHT WEIGHT
DYNAMIC EARPHONE

o

FOR its right into
th Ideal
RECORDING f0$ el.\iisl.é with
TELEPHONE <) radio sets, for
CONVERSATIONS » e private lsten-
Induction telephone pickup. Tele- ing, DC resist-

phone conversatlons c¢an now ance 2000
plcked e vtvl:.h o laDDllnB“?f wlirm ohm impedance 5000 ohm with
or speclal telephone “circuits. Sim-
ply blace the phone base. “either ';éffzf Plastic Cord. Net
cradle or upright type, on the plck- o
up platform and connect the leads | MS- 100 —Impedance 8 ohm for
; © to the high impedance input of any silent radio or TV viewing.
. medium gain audio amplifier, or Net 1.95
|| Qirectly to any tape disc or wire] ms.260 — FOR TRANSISTOR
o s 2, @ § | CIRCUITS, Special high cut put
L for low power circuits; DC re
sistance 2000 ohm, impedance

TRANSISTOR 8000 ohm. Net 3.95

455 KC LF. RAYTHEON

['§ Speclally _ designed for ; ISTOR

gitransistor “circuits. onlyl

¢g! Y2” square by 34" high.|
MS-126—

In lots of 10, each 79¢
Siogle, Each ..... 89¢

| TRANSISTOR

tanse inguctmen| TYPE 2N107
oh t. P-N-P

$1.25

LAFAYETTE | CATALOG [Pk
YOURS NO T’S FREE | A 9|0o|/smxst-sr4ec.1.zs

3 : ; R : . TRANSISTOR RAYTHEON
&5%.3'5 i ] 'é&- e : \ OSCILLATOR COIL W] transisTOR
gﬁﬁ@ p m Ao ¥ : Supplies local OSC. energy | o
é sw g@ on 3’ gﬁ? ' . R R R CK -76
u o g st " x 114" high. . (2"]]2)
"t&gdﬁ vgg(gg%, !;5% : gM pscope, Ms.16s’. g
egeq ﬁmentf’égmo“ nil@ ;..9 o, 1 HIGH SENSITIVITY AC-DC MULTITESTER
. # 20,000 OHMS PER VOLY DC and
supph S,g—- ALL AT GRI .

10,000 OHMS PER VOLT AC
ucK: ;ﬁm

i‘fggmen\; o Q 3 . h;g w%% The New Lafayette High Sensitivity Multitester is
& =
*?

NEW
GE'I'

. a complete instrument (not a kit) packed with
| every desirable feature found in instruments cost-
m;: twice as much. One of the most sensitive
wef multitesters ever offered: 20,000 ohms per volt
DC and 10,000 ohms per volt AC: having a highlv
sensitive 35 microamp meter. Ch eck these full
BDSTON MASS scale readings. DC Volts: 0-6; 0-12; 0-60; 0-300; 0-1200
d ' o 0-6000 volts at 20,000 -ohms per volt. AC Valts: - 6; 0-12;

!l() NEw YOR N.Y. nOFederal St : 0-60; 0-300; 0~ 1200 at 10,000 ohms per volt. DC current ranges: %ﬁ

60 microamp, 0-6; 0-60; 0 600 milliamps. Resistance ranges:
2 0-40; 01400K; 4 meg. ohms, Decbel: —20 to +17 db (0 =
| d h :d, . 74 vo!;}) Capaclty. %?0 mm{l- 0 MF, ndllxcqtance. 20- 1000¢
05'0 wi o, r N millihen xtreme versatility and acewracy; % precision re-
ln‘ vee b 9.2 e LES BRONX N Y smtcl)rs.rgﬁ” meter; plastxc front with metal bottom for rugged- = .
JL T

[] ness. Size: 534" x 3% 253"; complete with batteries and

ki LAFAYETTE RADIO test leads. Shipping weight 4 1bs. ac o

1100 SIXTH AVE.,NEW YORK,N.Y. mR A - rerreesrenn et Ia ‘°‘Ss;,°,‘g,§; Eaen 1o, 32 -
Send FREE 132-Page 1955 Lafayette Catalog

B ¢ SR I NEWARKN

! 24 Central Ave.

:Namp : ;

1 iad

| Address ma PLAINFIELDN.J NZI 6]

i \ ’ ¥ NET 37.50 \-

:City Zone _State 139 West 2ﬂd St T S ; Mg “; %

L e ————_——
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VETERANS - - NON-VETERANS

Do You Want a BETTER
JOB with MORE MONEY?

I.EARN BY DOING As part of your training I give you

“ the equipment you need to set up
your own home laboratory and prepare for a BETTER-PAY TV JOB.
You build and keep an Electromagnetic TV RECEIVER designed and
engineered to take any size picture tube up to 21-inch. (10-inch tube
furnished. Slight extra cost for larger 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. gguummazen

s C-W Telephone Transmitter

Combinetion Voltmeter.
Radio Receiver Ammeter-Obmmeter

Public Address System

i E ‘AF-RF Signal Generator

STUDY NEWEST DEVELOPMENTS

My training covers all the latest developments in the fast-growing

FREE!

VETERANS!

Television-Radio-Electronics industry. You learn about FM — RADAR 1l send you my new FREE
— COLOR TV — TRANSISTORS — PRINTED CIRCUITS, etc. Mok Mok Hove to B ey wv B T School. fully. ab-
CHOOSE FROM THREE COMPLETE COURSES o Free sample teean, A e R

1G. I Bill. Don't losel
your school benefits by f -
waiting too long. Write§

covering all phases of Radio, FM and TV " and other literature §

. e o q o sh i o nd §
1. Radio, FM and Television Technician Course — no previous experience needed. whz::”;gu hcm:v g:i | |

2. FM-TV Technician Course — previous training or experience in radio required. top-pay job in Televi- discharge date on}
3.. TV Cameraman and Studio Technician Course — advanced training for men  sion. coupon

with Radio or TV training or experience. MAIL THIS C (o] U-P ON TOD !A Y!
r BN B om = SR o
Mr. teonard C. Llane, President

After you finish your home study training in Course 1 or 2 you can have g xADIO-TrEtCEVISIo? TRAINING ASSOCIATION
two weeks, 50 hours, of intensive Lab work on modern electronic equipment l Dept. T-1C, 52 East 19th Street, New York 3, N. Y.
iat ident school, Pi School of Radio & Television. THIS Dear Mr. Lane: Send me your NEW FREE BOOK, FREE
at our associate resident school, Pierce School of Radio elevi . . SAMPLE LESSON, and FREE aids that will show me .

EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER! how I.can moke TOP MONEY IN TELEVISION. | under-

stand | am under no obligation.

FCC COACHING COURSE EARN WHILE YOU LEARN N . (PLEASE PRINT PLAINLY) l
Important for BETTER-PAY JOBS || Almost from the very start of your course you can !
requiring FCC License! You get this || earn extra money by repairing sets for friends o —Age
training AT NO EXTRA COST! Top and neighbors. Many of my stud.enfs earn up to ! e, .
TV iob r d $25 a week . . . pay for their entire training with

l_°. $ go to FCC-license spare time earnings . . . start their own profitable " Gity. Zone_ - _State
technicians. service business, I

~ 1 AM .INTERESTED IN:

] Radio-FM-TV Tachnicion Course Write discharge ldute

Cedtio |l olovision R raining [lssoeiation B 2™ "™ ;

Technitian Course
52 EAST 19th STREET e NEW YORK 3, N Y. L W M I R W e
Licensed by the State of New York ® Approved for Veteran Training m :.Il GATION!
January, 1956 23
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1. The Most Complete Line
The CDR Rotor line is COMPLETE to every detail,
with a model for every application! A distinct selling
advantage because YOU can give your customer
EXACTLY what is required! The RIGHT CDR Rotor

for the RIGHT job.

Completely AUTO-
MATIC version of
the TR-2 with all
the powerful fea-
tures that made it
famous.

[

Completely AUTO-
MATIC rotor, pow
erful and depend-
able Modern de-
sign cabinet 4 wire
cable.

CORNELL-DUBILIER

Completety AUTO-
MATIC rotor with
thrust bearing
Handsome cabinet,
4 wir2 cable

SOUTH PLAINFIELD, N. J

Heavy duty rotor
with plasticcabwnet,
“compass control”
illuminated perfect
pattern dial, 8 wire
cable.

(T

Heavy-duty rotor,
modern cabinet
with METER con-
trol diat, 4 wire
cable

www americanradiohistorv com

e
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i s

Combination. value

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

THE RADIART corP.

CLEVELAND 13, OHIO

RADIO & TELEVISION NEWS

2. Pre-SOLD For You on TV
to millions of viewers throughan

extensive coverage of audiences in every important
TV market. Capture this pre-sold market by featuring
these nationally advertised CDR ROTORS.

el

tdeal budget all-
purpose rotor, new
modern cabinet
featuring meter
contro} dial, 4 wire
cable.

Y
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NOW...RCA trains you at home
to he an expert technician in. ..

RADIO

NOW THREE HOME STUDY COURSES . .. pre-
pared by instructors of RCA Institutes,
engineers from RCA Laboratories, and
training experts of the RCA Service Com-
pany. Clearly written . . . easy to understand
... the same high caliber instruction as given
in the resident classrooms of RCA
INSTITUTES.

® COURSE [ —RADIO-TELEVISION ELECTRONICS
—starts you from the ground up to a solid
working knowledge of electronics. Without
any previous experience, you get a thorough
training in radio theory and servicing tech-
niques for AM, FM, home and car radios...
plus an introduction to the fundamental
theory and practices of television.

® COURSE [I—TELEVISION SERVICING —pre-
pares you to advance from radio into the
expanding field of television servicing as a
well-trained service technician. If you have
completed Course I or are now working in

RCA INSTITUTES, INC.

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

January, 1956

the field of radio or TV, Course II will show
you the many special techniques of trouble-
shooting, aligning, checking, and repairing
modern black and white TV sets.

NEW. TV KIT AVAILABLE WITH COURSE 1I
—there is no better way to learn than by
doing and RCA Institutes has developed a
large-screen TV KIT available to home study
students to build while taking Course II. It
has the most modern up-to-date circuitry,
actually enabling you to apply at home all
the latest servicing techniques.

® COURSE [Il—COLOR TELEVISION SERVICING
—covers all phases of color servicing tech-
niques. It is a practical, down-to-earth
course in color theory as well as how-to-do-
it servicing procedure. A natural move
“up” from Course II or for those now
employed in TV.

SINCE 1909, RCA INSTITUTES has trained
thousands for successful careers in elec-

-TV ELECTRONICS ll TV SERVICING [l COLOR TV SERVICING

tronics. Many graduates have established
their own paying business. Now this oppor-
tunity is available to you at home.

“PAY-AS-YOU-LEARN" PLAN . .. you pay
for one study group at a time, as you pro-
gress through the course. Tuition costs are
amazingly low. For full details, mail coupon.
A SERVICE OF RADIO CORPORATION OF
AMERICA —RCA INSTITUTES is licensed by the
N. Y. State Education Department . . ;
recommended by radio and television serv-
ice organizations,

SEND FOR
FREE
CATALOG
Now

s s e v v Svn e — — e e - va—— —— - g

I,‘ RCA Institutes, Inc., Home Study Dept. RN-16 :

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

l‘ Without obligation, send me FREE CATALOG on Home Study Courses |

{ in Radio, TV and Electronics. No salesman wiil call. I

|T Name. |

| Please Print |

} Address {

I‘ Cit Zone State . |

L—_.._Y..__..__..____..____._____________l
25
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TAPE RECORDER
BARGAIN

Reg. $129.50 ¢ Brand
New o Limited Supply
Stock No. AM-8
List Price $129.50

57955

Five 1200’ Reels Recording
Tape with every Recorder or-
dered. Dealers—Stock Up Now.
Featuring
g Head

Two Speed © Two Track

New "'Plug-In'* Recor

.Here is one of the very few tape recorders
with precision die-cast construction. Other
features include the exclusive *‘Tape Guide”’

for perfect aligmment and the pre-equalized
heavy duty amplifier. Latest Model Electro-
Voice crystal mike included.

. Entire outfit is guaranteed to be distor-
tion-free and deliver super-sensitive per-
formance at either speed. Lowest wow and
flutter, highest sound-to-noise ratio of any
model 3 times its price.

Records and plays back at 3.75 or 7.5
inches per second. Handles both 3" and 7"
reels. Records up to 3 hours on one mike,
radio, TV or phono. Provisions for external
speakérs or monitoring headphone. Freq.
response 50 to 7500 cps. Employs a full
5 tube amplifier. Carrying Case is finished
in two-tone pin striped forest green. Op-
erates on 115 V. AC cy.  Case_ size
1434 x 1134 x 814", Weighs 24 Ibs, Shpg.
wt. 30 Ibs.

Hi=-GU. 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 $l-59

This famous brand tape regularly sells
for $5.50—but Olson gives you a 71%
discount. Perfect in every respect, th
quality tape is famous for iis low noise
level and uniform output. response
50-15.000 cps—red oxide base—l4” wide.
Reg. $1.25 seven inch plastic reel included
—fits all recorders. Stock up now during
this Giant Sale and get the Tape Buy of
Your Life. Shpg. wt. (one doz.) 10 1bs.

NEW L-O-N-G-E-R PLAY
1800" TAPE ON 7'' REEL

STOCK NO. X-583 e
Single, ea......$2.99

Lots of 6, ea...$2.59 $2-45

5007% more recording time on a 7” reel.
Shpg. wt. (one doz.) 12 Ibs.

“GOLDEN GATE" 3" SPEAKER
With ''Whizzer"'
Sound Disperser

Stock No. §-229
List Price $12.50 $495
Olson’s Price, Ea.
T 2 for $9.50

inely finjshed in all gold lacquer. Deal-
e nt‘hese lspeakers for installation
is a factor. WIill outperform
its. Employs two concentrical-
ly mounted cones for extremely smooth re-

cone in cenler of large cone is called a
“‘Whizzer’® and provides extended treble
response. good overall balance and wide

dispersion angle. F;
nicg 5 magmet and cover. Power handling
capacity 8-10 watts. Response 40-12,500
cns, Speaker cone 8" diameter, voice coil
8 ohms. Shpg. wt. 5 Ibs.

GENERAL ELECTRIC 51201A

HIGH FIDELITY
12" SPEAKER

Stock No. $'|499

S-184

DELIVERS 25 WATTS

FAMOUS GE MODEL S-1201A

Highly recommended by famous consumer
research organizations. Reg. List $33,25.
Provides clean, smooth freguency response
over the range from 50-13,000 cps. Alnico
5 magnet weighs almost a FULL POUND
and is puaranteed 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
or Amplifier. Shpg. wt. 12 Ibs.

ttie Champ Remote Speuker

with Yolume Control
Reg. List Price $9.95

Stock No. '
5-233 $32A9
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 engineered PM speaker delivers
all necessary volume at your chair or bed-
side, Completely assembled and supplied
with 20 ft. of cable. Ready to operate—com-
plete with hook-up instructions. Shpg. wt.

OLSON RADIO FOR G

Single Pole—Double Throw
Sensitive Flate Circuit Relay

Stock No. $I49
SW-64 EA.
3 for $4,00

7500 Ohm DC Coil
drops out at 1.75

—Pulls
MA. Paladium contacts rated at 3 amps.
Impregnated co'l, treated for fungus and

in at 3 5 MA,

high humidity. Brand New—excellent for
Remote Control, Photo-Electric Relay, Car-
rier Control De‘ices and many Other uses.
An unheard-of-price for a relay of this type.
Shpe. wt. 1b.

Brand New—Orig-
inal Cost $11.50
Stock No. SW-67

3 for $2.00

Here’s an unus-
ual buy in a relay
o that will serve many

useful purposes.
When current is applied

Contains 2 relars.
to No. 1 Relay 2 lever engages a brass pis-
ton which is driven along a precision track,
After traveling 114", the piston automat-

ically signals Itelay No. 2 which returns
piston to origiral starting position. Ideal
for tripping lens shutters, operating micro
switches. or mcving any light object 114"
by remote]co{m'ol. -Opirates on 15 to 24
n transparent case. Si

3”. Shpg. wt. 2 I;bs. fse. Stzed x4 x

[ LATCHING-TYPE RELAY |

Made by Struthers-Dunn
Allied

Stock No. 69EA

SW-66
3 for $2.00

Each unit coutains 2 relays. Momentary
voltage on onc coil closes 2 contacts. Same
voltage applied to other coil resets first
relay. Operater on 12 Volts AC or DC.
D contacts will handle 6 amps. Re-
moved from brand new equipment—fully
guaran}eed. Size 3% x 2 X 114”. Shpg.

wt. 2 Ibs.

PUSH-PULL
Full 10 Watts

utpu
Stock No, AN-17

v

$ 795 3 FOR
EA. $42.00
Designed to convert almost any receiver

or amplifier with single tube output to
push-pull high fdelity 10 watts output.
Chassis contains all circuits required, in-
cluding power supply and heavy duty output
transformer. Uses two 6V6, one 5¥3, and
one 6AT6. Chassis size 107 x 57. Converts
almost any AC, AC-DC, or 3 way portable
to a hi-fi_radit, makes even the cheapest
AC-DC radio scund like an expensive set.
Output matches any 3.2-4 ohm speaker.
Easy to install. Simply remove output tube
from set and plug octal socket from am-
plifier into that socket. Connect set speaker
to amplifier, thit’s all. AC accessory socket
provided on o _of chassis. Can also be
used as booster PA amplifier, PA amplifier,
modulator or converted to complete PA or
hi-fi amplifier. Instructions included for
use with sets using other than octal output
Operates on 115 V. AC 60 cy. Less
Shpg. vt. 7 lbs,

SET OF WESTINGHOUSE TUBES FOR
ABOVE AMPLII'IER,

STOCK NO. K-83, only......... L3

"NEW SENCO TUBE CHECKER |
Stock No. $ 2 75

TE-80

A must for servicing
new series fiament TV

. Has built-in Reon

lamp and can oe used as

continuity and voltage

tester too. Sinple to use. Just plug tube

into tester, if 1eon light glows, filament is

;éoog. In factory packed cartons. Shpg. wt.
S. .

FT = CABINEY REPAIR KIT: - |
Stock No.
Kse 9

Kit Only
REG. LIST $5.95

Now you can do a
perfect eabinet refinish-
ing job with this kit.
No experience necessary. Contlains every-
thing you neec for repairing dents, nicks
or scratches i1 wood or plastic. You get
4 different shailes of shellac sticks.
of French rubbing oil, alcohol burner,
stainless steel spatula, felt rubbing block,
and professionzl polish. Attractively packed
antd f\igplied with full instructions. Shpg.
wt. S.

Set of 9 tem-

pered carbon

darill bits. Sizes

6 C 1/16% to 14”.

. Plastic holder
included. Shpg. wt. 1 1b.

Stock No.
TL-9

sale price.

EATEST BUYS IN RADIO AND TV SUPPLIES

COMPLETE
WIRE
ASSORTMENT

Contains all the
popular types of wire §
necded by the radio
man. Notice that our
.price on the whole
kit is less than HALF
of the usual whole-

. Reg.
KIT CONTAINS Wholesale

500 ft. Hook-up Wire, 5-100’ Coils,
assorted colors .....v.vsssas. - $3.50
100 ft. Hi-Voltage Poly. Insulated
cable, 30,000 volt ............ 1.00
100 ft. Shielded wire for phones, eté. 3.50
100 ft. 2 conductor cable for inter
coms and speaker extensions..... 2.00
100 ft. 18 gauge wire for heavy cure
rent loads . ..............-... 1.00

900 FEET, REG. WHOLESALE $11.00

sTock No.w-244 $ /] 99
Your Cost Only

FREE! Wire Stripper With Each Kit.

FOR USE ON ALL soLID OR
STRANDED HOOK-UP WIRE, LINE
CORD, ETC. Hardened and ground
steel blades, cut with smooth
stripping or cut-
Save

construction or

Adjustable calibrated stop on han-
dle permits proper stripping each time. A
tool “suitable for production, service or ex-
perimental jobs.

NTED CIRCUNIT K

Stock No.
KB-27
EACH

3 KIT

The latest
. marvel of elec-
tronics—now you can easily make your own
printed circuits. Includes enough material
to make several printed circuits of your own
design. In addition, two circuit patterns are
included to help you learn the techniques of
printed circuitry. Kit consists of: 3 copper
Jaminated boards, 414”7 x 37, 416" x 27,
37 x 21/4”; one each 7 and 9 pin printed
circuit sockets, one pocket etchant: etching
tray; tape resist; eyelets for terminals; one
No, 52 drill for terminal holes; and com-
plete illustrated instructions explaining the-
ory use and construction. Shpg. wt. 3 Ibs,

PANEL
METERS

DPC Ammeter—Records Charging Rates
Choice of 2 Movements

Stock No. TE-8%1 49 c
EA.
6 [:3

10 AMP
FOR $2.00
MAY BE ASSORTED

Stock No. TE-82
20 AMP

Brand New! Now available at less than
manufacturing cost. Sturdy meters with
shock resistant movements. Serew termi-
nals and solder lugs. 2”7 Diameter. Hand-
some enamel finish. Choice of 10 or 20
Amp movements. Scales 'in 2 colors, read

OFF—CHARGING—DANGER. Shpg. wt. 1 b,

Signal Corps
No. BC-709
Stock No. AM-15

3 $ 99 Special
l 3 for
$5.00

Attention: Schools,

Clubs, large Dealers—
write for quanti
price.

in factory sealed cartons.

Brand
Original cost $32.00. Contains a wealth of

new

valuable parts including 5 x 212 x 87 alu-
minum case, 354 tube, socket, condensers,
resistors, 4 jacks, input and output trans-
formers, battery holders, ete. For operation
on 2 flashlight cells and one 67%2 volt
battery.

Ready to operate or can be rewired for
many other uses, such as: baby-sitter am-
plifier, SW or BC rcceiver, transceiver, crys-
tal set audio amplifier, etc. The polished
aluminum case alone is worth more than
the $1.99. Get yours now—while they last.
Circuit diagram and instruction book in-
cluded. Shpg. wt. 7 lbs. 5
SHOCK MOUNTING ASSEMBLY FOR AM-
PLIFIER—Shpg. wt. 1 [b. 9
STOCK NO. X-574, each.......... #9C

SrE YAUR GLECH DATALOG FOR GOM.
PLETE L[GTING OF BARGAINS ON
THOLSAKDS OGF "NATIOHALLY A
VERTISED ITEMS.

279 EAST MARKET ST.

BRAND NEW TV
PICTURE TUBES :

Guaranteed A Full Year o Individually
oxed s No Trade-In Required o Keep
Your Old Tubes e Guarantee Registration
Card included

Factory Sealed Cartons. Every one guar-
anteed a FULL year and every one is
shipped with manufacturers registration
warranty card. Tubes carry the famous
Olson Akrad label. No need to send in old
tubes on trade-in. You can keep them and
sell locally,

All tubes are standard in every respect
and have magnetic focus and deflection,
Cash in now on this unheard of bargain.

Guaranteed perfect arrival by Railway

ExXpress.

STOCK No. TYPE | OLSON SPECIAL
Tu-8 10BP4 "$10.95
Tu-3 12L.P4 12.95
TU-4 16KFP4 16.95
TU-5 16RP4 16.95
TU-6 16TP4 16.95
TU-7 17BP4A 17.95

| PHONO DRAWER SLIDES

Stock No. X-355

$]l9
PR.

3 Pr. $3.00

Made for expensive Dumont TV-Record
Player Combinatijons. Used to mount chang-
rs in cabinets, Heavy Duty Construction.
18”7 long with a capacity of 50 1bs. Reg.
List $4.00. Shpg. wt. Pr. 3 1bs,

Sound Powered
Includes Headset
and Microphene

Stock No. $395

M-98 SET
2 Sets for $7.50

Brand New—original tost $30.00. No
patteries 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
headsets with felt padded rubber cushions
and leather covered head-band. Both micro-
phone and earphones have cone diaphragms
and are estremely rugged and sensitive.
Units may be removed from headsets to
make efficient high powered miniature
speakers. Useful for Antenna Installations
where beaming of antenna is critical. Shpg.
wt. 5 Ibs.

Stock Ne.
X-582

$795

EA.
3 FOR $22.00

e Regular $11.45.

For

accurate and dependable
| daily control of lights,
signs, stokers, burners,

valves. air conditioners,
r equipment where 2 or

justable die cast trippers. For
Volts. 50-60 cycle. Shpg. wt. 6 1bs.

89¢<.

Pure coin_silver contacts, heavy brass
hardware. Fully adjustable. Base has
threaded bushings for permanent mounting.
Shpg. wt. 1 1b.

Stock No.
X-606

HOW TO ORDER

der (add for postage 5e for each dollar’s

worth ordered—10c¢_for each dollar’s worth

if you are more than 1000 miles away).
YD Y CENT N

ship
C.0.D. and you payv mail or expressman
for merchandise and postage. ALL MER-
CHANDISE 1000 GUARANTEED. PLEASE
—MINIMUM ORDER $3.00.

O0LSON BARGAIN STORES IN:
CHICAGO—623 W. Randolph St.
CLEVELAND—2020 Euclid Ave.
PITTSBURGH—5918 Penn Ave.
MILWAUKEE—423 W. Michigan
BUFFALO—711 Main Street
SEND FOR NEW FREE CATALOG

e AKRON 8, OHIO
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 ELECTRONICS

- TELEVISION

*RADIO-

Get the best!

Get National Schools’ SHOP-METHOD HOME TRAINING!

 We send you this precision-tested-Multitester! Plus parts

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 broadecast-
ing, manufacturing,
and other special-
ized phases!

IS NO
OBSTACLE!

Send for

’ FREE LESSON!
| FREE BOOK & SAMPLE LESSON

will convince you!
SEND COUPON TCDAY!

| YOUR AGE

to build Oscillators, Receivers, Signal Generator, Contin-
uity Checker, Combination Short Wave and Standard

Broadcast Superhét Receiver. All
this equipment is part of your National Schools course.
NO EXTRA CHARGES! Seng« coupon for free books!'

NATIONAL SCHOOLS,
world-famous technical
trade school. Now in our i [t
50th year! e

NATIONA

CHOOLS
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-16
4000 SOUTH FIGUEROA STREET 323 WEST POLK STREET
LOS ANGELES 37, CALIFORNIA CHICAGO 7, ILLINOIS
Please rush FREE BOOK, “My Future in Radio-Tele-
vision-Electronics,” and FREE LESSON at once. I un-
derstand there is no obligation, and no salesman will call.

OR

NAME BIRTHDAY 19__ :
ADDRESS I
CITY ZONE STATE |
O Check if interested ONLY in Resident Training at Los Angeles. I

VETERANS: Give date of discharge :
N SN NS MAEEE S LY G PN B e M STHE -—---J
2
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Here’'s th  new

G-E CONVERTIBLE
HI-F1 AMPLIFIER

Pure 20-Waﬂ Undlsiorfed OufpuI
Exclusive Dual Chassis Design

The exciting new Convertible is dra-
matic in performance—flexible in de-
sign. 20 watts of pure, undistorted
output is only part of the Convertible’s
promise. Other new quality features
include a 7-knob control panel, built-in
rumble filter, 8-position selector/com-
pensator, 5 inputs and 4 outputs for
every audio need, and a power-on
indicator pilot lamp. Truly, this re-
markable instrument was designed for
the most diseriminating audio fan.

DUAL CHASSIS DESIGN Two complete chassls
function as one unit in a handsome metal cabi-

net ... or may be custom-mounted separately.

FREQUENCY RESPONSE

T T
10 WATTS SUTPUT maumas
10 WATTS UTAT wmem

orciaeis
°

® 30 % 100 200 400 1600 3000

eatoutacy 1s crous

10,000 20,000

20 WATTS UNDISTORTED OUTPUT. Frequency re-
sponse curve is flat all the way out. + 1db20cps
to 20 KC at 1/10 power and + 2 db 30 cps to
15 KC at ¥4 power.

Listento G.E.’sremarkable new Convertible
at your hi-ii dealers’. Or, write: General
Electric Co., Radio & TV Dept., Section
R1516, Electronics Park, Syracuse, N. Y.

Progress ls Qur Most Important Produef

GENERAL @B ELECTRIC

28

Wi

ROBERT L. WOLFF has been elected vice-
president in charge of englneerlng for
the Centralab Diwi- _— )
sion of Globe-Union
Inc.

He has been with
the company since
1337 and has been
director of product
engineering since
1951.

At the same time 2=
NMr. Wolff’s promotion was announced
the company also made public the ap-
pointment of W. S. Clark as division
manager of the firm’s “Badger”’ plant
and of R. C. Anderson to a similar post
at the “Keefe” plant.

* EJ *
JOSEPH A, DeMAMBRO of DeMambro
Radio Supply Co., Boston, has been
elected president of the National Elec-
tronic Distributors Association
(NEDA).

Serving with the new president will
b= Aaron Lippman of Newark, N. J.
who was re-elected chairman of the
board by acclamation. Other officers of
the trade association include Leo I
Meyerson, World Radio Laboratories,
Inc., Council Bluffs, Iowa, first vice-
president; Byron C. Deadman, North-
en Radio & Television Co., Green Bay,
Wis., second vice-president; Victor N.
Zachariah, Zack Radio Supply Co., San
Francisco, treasurer; and Meyer J.
Spiro, Meyers Electronics, Inc., Blue-
field, W. Va., secretary.

L. B. Calamaras was re-appointed
executive vice-president for a two-year
term. The association maintains head-
guarters at 4704 W. Irving Park Road,
Chicago 41, Illinois.

# & *

JACK WHITESIDE, general manager of
Simpson Electric Co. of Chlcago has
been promoted to g ;

the post of vice- i
president of the par-
ent company, Amer-
ican Gage & Ma-
chine Co. in charge
o the Simpson Elec-
tric Division.

Before joining the
firm in 1945 he was B
employed in the laboratory of General
Electric Company at Nela Park from
1936 to 1941 and at the Radiation Lab-
oratory at MIT from 1941 to 1945.

He joined Simpson as a development
eagineer and was promoted to the post
of general manager in September 1945.

& * &
EITEL-McCULLOUGH, INC. will add a
new 17,000 square foot building, which
will include facilities for the production
of' super Klystron amplifier tubes up
te twenty feet long, to its main San

www americanradiohistorv com

Indusl'ry

Bruno, California plant. Present plans
call for completion of the building in
early spring .. . BRISTOL ENGINEER-
ING CORPORATION has negotiated a
long-term lease on a three-story fac-
tory building in downtown Bristol, Pa.
which will double its present working
area . . . A five-million-dollar expan-
sion program has begun at the main
plant and offices of STROMBERG-CARL-
SON COMPANY, a division of GENERAL
DYNAMICS CORPORATION. The pro-
gram will add more than a quarter of
a million square feet of floor space . ..
CBS-HYTRON will build a completely
modern 55,000 square foot warehouse
in Chicago at Mannheim Road in Mel-
rose Park. The new facility will be
used to speed tube and transistor de-
liveries to dealers and distributors in
the midwest . . . SAMUEL KASS INC.,
New York jobber, has moved to new
and larger quarters at 59-63 Moore
Street, near Hudson Street, in New
York City. The new location has
30,000 square feet of space.

SAM SCHLUSSEL has been named to the
newly-created post of sales manager,
antennas and acces-
sories, for Channel
Master Corp., Ellen-
ville, New York
manufacturer of an-
tennas and antenna
equipment. ek

Mr. Schlussel @Fsss
joined the firm five gEg
years ago as a proj- .
ect engineer in the antenna laboratory
during which time he was responsible
for the development of several of the
company’s best-selling antennas.

He was later named chief field and
sales engineer and in this capacity was
active in research, promotion, field
testing, sales training, dealer educa-
tion, and distributor relations.

* B &
AMERICAN RELAY & CONTROLS, INC.
has been merged with OHMITE MANU-
FACTURING COMPANY. The parent firm
will now manufacture the “Amrecon”
relay line . .. MUSICRAFT has been
established at 48 East Oak Street to
handle the sale, installation, and serv-
icing of high-fidelity equipment. The
firm occupies all of the 7000 square
feet of space in a remodeled four-story
residence building on Chicago’s near
north side . . . V. D. WALKER AND AS-
SOCIATES has been established at 15219
Sunset Blvd., Pacific Palisades, Cali-
fornia to offer counseling in all phases
of industrial marketing . . . David
Hafler has announced the formation of
a new organization, DYNA COMPANY,
with headquarters at 5142 Master
Street, Philadelphia 31, Pa. Under the

RADIO & TELEVISION NEWS
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woary futore in
the e world of

OU CAN plod along for years, getting a paltry increase
now and then, enjoying little security, finding your work
dull and drab.

Then something happens. Things look up. You become
more confident. Your earnings rise. You feel more im-
portant.

“Luck,” some may say.

“Contacts,” others may suggest.

But in your heart, you will know the answer: “Training.”
And it all may have started the moment you filled out a
coupon requesting a copy of a free booklet named “Your
Future in the New World of Electronics.” From this data
you get knowledge of where you stand in Electronies. Tre-
mendous expansion leaves this gigantic industry pleading
for trained men. Top manufacturers sold billions of dol-
lars worth of electronic merchandise in 1955. By 1960, the
radio-electronics industry should do no less than 10 billion
dollars per year, not counting mili-

- Thedata that Launched
Thousands of Careers
s Yours FREE to show

HOW YOU CAN BE SUCCESSFUL
IN RADIO-TV-ELECTRONICS

Send for Your Booklet Today!

expense, among them United Air Lines, Canadian Broad-
casting Corporation, Trans-Canada Airlines, Sears, Roe-
buck and Co., Bendix Products Division, All-Ametrican
Cables and Radio, Inc., and Radio Corporation of America.
CREI courses are prepared by recognized experts in a
practical, easily understood manner. You get the benefit
of time-tested materials, under the personal supervision of
a CREI Staff Instructor, who knows and teaches you what
industry wants. This is accomplished on your own time,
during hours selected by you, and controlled by your own
will power. This complete training is the reason that grad-
uates find their CREI diplomas keys-to-success in Radio,
TV and Electronics. CREI alumni hold top positions in
America’s leading firms. At your service is the CREI Place-
ment Bureau, which finds positions for advanced students
and graduates. Although CREI does not guarantee jobs,

requests for personnel far exceed current supply.
Now is the time of decision for

tary orders.

Today there are over 97,000 radio-
equipped police cars; at least 87,000
taxis are radio equipped; 37,730 ci-
vilian planes have radio; 35,000
American ships have radio.

Today there are over 122,000,000
radios in use. There are 37,000,000
TV sets and 413 TV stations in

VETERANS:

CREI resident instruction (day or night)
is offered in Washington, D. C. New
classes start once a month.

If you were discharged
after June 27, 1950—let the new G.I.
Bill of Rights help you obtain CREI
resident instruetion.
for full information.

you. Luck will not propel you for-
ward unless it finds you trained.
Contacts won’t budge you an inch
unless you have the skill to back
them up. The answer is: Technical
Training . . . and willingness to
learn. Together they will bring
you increased earning in this new

Check the coupon

operation. Color TV is coming into

its own. Countless positions must be filled—in development,
research, design, production, testing and inspection, manu-
facture, broadcasting, telecasting and servicing. To fill these

posts trained men are needed—men who somewhere along

the line take time to improve their
knowledge, their skills. Men who,
today, perhaps, take two minutes
to send for a booklet.

“Your Future in the New World
of Electronics” shows you how
CREI Home Study leads the way
to greater earnings through the

CAPITOL RADIO ENGINEERING INSTITUTE

Accredited Technical Institute Curricula
DEPT. I11-C, 3224 [6TH ST., N. W., WASHINGTON 10, D. C,

Age of Electronics. Fill out the
coupon below and mail it now. We'll
promptly send you your free copy of “Your Future in the
New World of Electronics.” The rest—your future— is up
to you.

To help us answer your request
intelligently, please give the fol-
lowing information:

HLVItlng opportunities  described Please send me your course outline and FREE lllustrated
a ge. - CREI . Booklet "Your Future in the New World of Electronics” . . . %MPLOYED

CRANATS "”R | does not promise describing opportunities and CREl home study courses in = 7iiiiiiiiiritesreesesieeseeseees
Zouha_ Tnaph- 1Wlthhan agﬁredlted Practical Electronics Engineering. R PRI R R
echnical school suc as 13 ou . 8 2 5 8 F
must study to convert your z’lnsfbi- CHECK [ Practical Radio Electronics Engineering B PRESENT WORK. - o oo oo
tion into technical knowledge you FIELD OF \[7 Broadcast Radio Engineering.[AM, FM, TV)
can sell in the fabulous Elecironics GREATEST ([ Practical Television Engineering SCHOOL e
market. INTEREST [ Practical Aeronautical Electronics Engineer- BACKGROUND. ........coviiiieieiiainnnns

Since its founding in 1927, CREI
has provided thousands of profes-
sional radio men with technical
educations. During World War II
CREI trained thousands for the
Armed Services. Leading firms
choose CREI courses for group
training in electronics, at company
January, 1956

ing
Name .o
B =T
City.....ooo o Zone........ State. ............
CHECK: [] Home Study [] Residence School [] Vetera
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ELECTRONICS
EXPERIENCE. ......... ...

IN WHAT BRANCH OF ELECTRONICS
ARE YOU MOST INTERESTED?
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Tuvswilic TURMNTABLE

Autcmatic ldler Pressure

s airchild, now in its third decade of
upplying equipment to meet the
most exacting standards of record-
ing and broadcasting studios through-
out the world, presents for the first
time a home turntable of compatible
excellence.

You would naturally expect superlative
performance in a table from Fairchild,
and the new “411” gives it. Vibrationless
operation makes possible utilization of the
full dynamic range of modern LP record-
ings; its rumble content is actually lower
than that of most records. The Turro-
matic’s absence of reproduced noise is
matched only by its complete acoustical
silence — you will only know by the soft
illumination that it is running! Flutter and
wow are no longer a consideration, being
completely imperceptible (typical meas-
urements: less than 0.07% RMS at 78 and
less than 0.1% at 33).

Rele ase=no flats on idlers ever!
Unless you remember to “turn the switch
to the off position”, most turntables (prob-
ably yours) will develop “flat” spots on
the icler. This naturally results in greatly

deteriorated performance. With the Fair- -

child Automatic Pressure Release such
damage is impossible. Since pressure is
applied to idlers only when motor current
is on, you can safely shut off the “411”
from any remote point — for example, at
the main control or by clock switch for
lazy listening.

Turret Control

The “411” takes full advantage of all the
smooth performance inherent in silent,
flexible, endless-belt drive. But also, step-
pulley type idlers in an ingenious turret
mounting provide:
1. Instantaneous, silent, fool-proof
speed shift
2. Greatly increased driving surface for
positive non-slip drive.

OTHER FEATURES:

All bearings poured babbitt precision rifle-drilled
for highest polish. (Babbitt running on polished,
hardened steel is still the smoothest, most quiel,
and most durable bearing devised.)

Thrust bearing is ROTATING polished steel
ball turning on nylon seat . . . self-adjusting,
self-aligning, practically wear-free.

Main bearing sealed to shaft—mo one (including
you!) can mar its mirror-like surface after as-
sembly and final test.

For the full story..

30

TWO STAGES of motor isolation from frame
and turntable.

Polished aluminum turntable,

Heavy cast-iron flywheel for greatest stability
and smoothness of motion.

Built-in 45" center raises or lowers quickly and
easily.

Clearance provided for playing 16"
tions with appropriate arm.

non-magnetic.

transcrip-

. see your nearest Hi-Fi dealer or write:

FAIRCHILD Recording Equipment Co., Whitestone, M. .

www americanradiohistorv com

tradenames ‘“Dynaco” and “Dynakit,”
the company will design and produce
electronic components and equipment
with particular emphasis on audio
items for the high-fidelity market.

#® * *

PERRY C. SMITH has been appointed
manager of the Equipment Department
of Brush Electron-
ics Company, Cleve-
land.

Mr. Smith, who &
joined the company !
early in 1955, was &%
formerly general
manager of the
Electronics Instru-
ments Division of °
the Burroughs Corporation. Prior to
that he was manager of Scientific In-
struments Engineering for the Radio
Corporation of America in Carmden.

In his new post he will direct the
sales activities of the department
which includes recording systems, am-
plifiers and direct-writing oscillo-
graphs, sound measurement instru-
ments, industrial inspection equipment,
and computer and tape storage devices.

* & *

FREDERICK D. OGILBY has been ap-
pointed vice-president, marketing, for
Philco Corporation. He has been with
the firm for over 20 years .. . WIL-
LIAM P. MAGINNIS has been elected
president of Kuthe Laboratories, Inc.
of Newark, N.J. a subsidiary of Inter-
national Telephone and Telegraph Cor-
poration. He succeeds DR. HERMAN
KUTHE, founder and first president, who
has been elevated to chairman of the
board . . . Hoffman Electronics Cor-
poration has elevated PAUL E. BRYANT
to the post of general sales manager
of its radio division . . . Brush Elec-
tronics Company Division has named
JOHN H. HARRIS to the post of vice-
president in charge of planning and

_WALLACE T. GRAY general works man-

ager . . . A. ERIC THEIS is now vice-
president in charge of manufacturing,
CHARLES F. HEALEY is vice-president
in charge of administration, and
H. GORDON HAWTHORNE is treasurer
of Servo Corporation of America . . .
International Resistance Company has
appointed GUY B. ENTREKIN to the post
of plant manager of its fifth and new-
est manufacturing branch plant located
in Burlington, Iowa . . . J. KNEELAND
NUNAN has been named to the new
post of vice-president and general man-
ager ‘'of the Clevite Research Center
in Cleveland . . . El-Tronics, Inc. of
Philadelphia has appointed ARNOLD A.
ZACHOW to the post of vice-president
in charge of operations . . . ROBERT
O. VAUGHN, nationally-known elec-
tronics executive, has joined National
Aircraft Corporation as vice-president.
He was formerly with Hoffman Labo-
ratories, Inc. . . . Haydu Brothers, a
Burroughs Corporation subsidiary, has
named ARTHUR B. SHESSER to the post
of director of sales and FRANK G. FER-
DINAND to the position of sales man-
ager of the cathode-ray tube. division

. ALLEN S. JOHNSON has joined
the electronics division of Thompson
Products, Inc. as assistant to the divi-
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Where voices are

powered

by the sun

7

A new kind of telephone sys-
tem developed by Bell Telephone
Laboratories for rural arcas is
being operated experimentally by
electric current derived from sun-
light. Electric current is gencrated
as sunlight falls on the Bell Solar
Battery, which a lineman is seen
adjusting in position.

The exciting achievement is
made possible by two Labora-
torics inventions—the solar bat-
tery and the transistor. The new
system uses transistors to the com-
plete exclusion of electron tubes.

BELL TELEPHONE LABORATORIES

IMPROVING AMERICA’S TELEPHONE SERVICE PROVIDES CAREERS

Transistors require little power
and this power can be casily sup-
plied by the solar battery.

Compact and economical, the
transistorized system can carry
several voices simultancously
It has

proved its ruggedness by stand-

without interference.
ing up to heat, cold, rain and
lightning. It promises more and
improved telephone service for
rural areas and it typifies the
Laboratories’ continuing efforts
to make American telephony still

better each year.

FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS

January, 1956
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Lineman mounting solar battery on pole
near Americus, Ga. The battery supplies
power directly to the line by day and
also charges a storage battery for night-
time use. The solar battery contains 432
specially prepared silicon cells, cush-
ioned in oil and covered by glass.

In sending and receiving terminals, transis-
tors are used as oscillators. amplifiers and
regulators. and for signaling.

One of the transistors (actual size) used in
the new system. New ideas, new tools. new
equipment and new methods had to be devel-
oped for this project.

3
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sion’s manager. He was formerly with
Webster-Chicago Corp. of Chicago . . .
National Company has appointed MAR-
TIN W. ROGERS to the post of director
of quality control. He formerly held a
similar post at Raytheon . .. Fanon
Electric Co., Inc. has named WALTER
NACHTIGALL to the newly-created post
of advertising and sales manager for
the audio firm ... YICE ADMIRAL
CHARLES B. MOMSEN, USN (ret.) has
been engaged by General Dynamics
Corporation to serve as a consultant in
the firm's widespread activities. He
will be available to work with engi-
neers and designers of the Stromberg-
Carlson Company on problems of ma-
rine applications of communication and
electronics equipment . . . CARL V.
HAECKER, sales promotion and displays
manager for the Radio Corporation of
America, died recently of a heart con-
dition. He was a nationally - known
authority on store merchandising, pro-
motions, and point-of-sale displays . ..
Erie Resistor Corporation has appointed
JAMES H. FOSTER to the post of gen-
eral manager of its expanding electro-
mechanical division. He has been with
the firm for five years . . . EDWARD L.
NELSON, scientific chief of research
and development for the Army Signal
Corps, died recently of a heart attack
at the age of 64 . .. REAR ADMIRAL
ERNEST ST. C. VON KLEECK, former
chief of staff and aide to the comman-
dant of the Fourth Naval District, has
- been named assistant to the president
of El-Tronics, Inc. . . . J. E. VAN
WAGENEN, formerly sales manager of
the company’s semi-conductor products
division, has been upped to the post
of selenium product line manager for
Federal Telephone and Telegraph Cor-
poration of Clifton, N. J. ... JERRY
MERICAN has resigned as President
and Sales Manager of Precise Devel-
opment Company, Oceanside, N. Y.
His immediate plans are indefinite, al-
though he will remain in the electron-
ics field . . . OLIVER MUELLER has been
appointed Chief Engineer of the Air-
craft Comntrols Division, Gorn Electric
Co., Stamford, Conn.

Ed & &

CHARLES McKINNEY has been appointed
director of market-merchandising for
both the tape re-
corder and back-
ground music divi-
sions of Magnecord,
Inc. His appoint-
ment is part of re-
cent management
plans for increased
national distribu-
tion and promotion-
al activity for both divisions.

To speed service end cut the cost
of replacing controls . ..

it pays to think of
Centralab
Adashaift® Radiohms®

Patented Adashaft design gives you

any resistance
— including dual-tapped types . ..

with any shaft

12 basic shaft types frcm 34” to 10” long,
including auto types, itsulating nylon, many others

ADASHAFT KIT
NO. AB-100

...and you can convert fo
switch types with Centralab
“Fastatch” type KB line swifches.

Order Adashaft controls from your Centralab
distributor. Both control and shaft cost no more
than an ordinary control alone.

An assortment of 39
most popular controls,
switches, shafts, shaft
extensions, and
couplers. In hinged-lid
plastic box. $15.03
suggested net price.

Send coupon for bullerin 42-199.

REiy

Cent
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®
A DIVISION OF GLDBE~-UNION INC.
910A E. Keefe Avenue, Milwaukee 1, Wisconsin

Send me Cuentralab bulletin 42-199.

‘oF GLOBE-UNION NG, . 1
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Mr. McKinney will continue as di-
rector of advertising and public rela-
tions for the firm in addition to assum-
ing his new duties. He was associated

Name. with Raytheon in a like post before
I joining the firm and prior to that op-
Company erated his own merchandising and
I marketing firm in Chicago.
Address EE
CtY oo e (O Y171 7 Y I ALMO RADIO €O. will sponsor its Third
B SO | (Continued on page 152)

RADIO & TELEVISION NEWS


www.americanradiohistory.com

Prepare for a Good Paying Joh —Or Your Own Business

25 BIG KITS [ "1 Will Train You at Home in

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 xpomhly e
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 : )

DEVELOPMENTS ,..Mull Coupon Toduy.
Your training The coupon below brings you my big new catalog plus
covers U HF, 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 yon.
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-G,Chicago 6, lllinois

s 4R ;
CAPMESTY MED

Mail This Coupon For Free Facts and Sample Lesson

- SPRAYBERRY ACADEMY OF RADIO
R BGL I [ Dept. 25-G, 111 N. Canal St., Chicago 6, 1.
d

dioTelevision

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.

State.
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HANDLE YOUR REPLACEMENTS FOR OVER 110 TYPES OF PICTURE

TUBES WITH JUST 25 TYPES...TYPES IN THE GREAT NEW LINE OF
NN Ay

%J%?%gg%%

=

i

(RN

25 types—-8 sizes-10"to 27"

RCA’s new Silverama Replacement Chart—yours, for the asking—tells you at a glance what RCA Silverama

Picture Tubes to use when making replacements, no matter what model or make set you're servicing. And

every Silverama insures a brighter, clearar, sharper picture with greater contrast. Just wait ’til your customers

view the new life you’ve given to their sets with Silverama Aluminized Picture Tubes! See your local RCA Dis-

tributor for full details,or write to Commarcial Engineering, RCA Tube Division, Harrison,N.J., for form 4E'909.
You profit while you please —with RCA Silverama.

ﬁ PICTURE TUBES
v RADIO CORPORATION OF AMERICA » HARRISON, N. J.
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[Iectrunics- lorizons U I

a Guest Editorial

the electronics field, the single fac-

tor which makes it completely
unique and fascinating is its capacity
for almost infinite growth. Bound only
by the limits of the mind of man, this
infant industry has already far sur-
passed early expectations. By estab-
lishing a pattern of renewing its vigor
through the periodic development of
new aspects, it has assured itself of a
continuing future. Despite its youth,
electronics already ranks as one of our
foremost industries, with an annual
sales volume of $9 to $10 billion. Not-

'l'O A NON-TECHNICAL observer of

withstanding this remarkzble record of -

growth, electronics can still be consid-
ered to be in the formative stages.
Many observers predict that the indus-
try will be able to boast a sales volume
of $20 billion within the next ten years.

That such tremendous growth is en-
tirely possible, indeed probable, may be
discovered through a study of some of
the facets of the electronics field. An
examination of its major areas of op-
cration offer clear evidence of the over-
all growth potential. These areas in-
clude: (1) radio manufacturing, (2)
television manufacturing, (3) military
electronics, (4) industrial electronics,
(5) servicing and parts, and (6) broad-
casting.

Radio—The Electronics Pioneer

Although the electronics industry
was born in 1906 when Dr. DeForest
invented the vacuum tube, it was the
application of this tube in radio which
provided the industry with its initial
impetus. In 1919, when radio was still
in the cradle stage, its annual sales
were estimated to be in the area of $2
million. A decade later, 4.2 million
sets valued at about $609 million were
sold. Although mass production tech-
niques soon resulted in declining dollar
values, the number of sets sold con-
tinued to increase substantially, reach-
ing a peak of 17 million in 1947. In-
evitably, a saturation point was
reached, and today, with an estimated
130 million receivers in use, radio no
longer offers growth prospects. The
importance of radio, however, in the
total electronics picture should not be
underestimated since normal demand,
combined with a large replacement
market, can support a sales volume of
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The radio-electronics industry, although big, is

still young. Within the next ten years it should
boast a sales volume of at least 20 billion dollars.

between $250 million and $300 million
annually.

TV—Radio's Successor

Although radio expanded airplane
fast, television by comparison seems to
have been jet-propelled. In just three
years, the television industry became
a $1 billion business, rising from $50
million in sales at the factory level in
1947 to $1.3 billion in 1950. By way of
contrast, it took the auto industry ten
years and the commercial airlines 25
years to reach the $1 billion mark.

More important is the fact that TV’s
future is still extremely promising. For
one thing, it can be expected that al-
most all of the nation’s 47 million ra-
dio set homes will one day have a
television set also—a potential market
of 15 million TV sets. Also, the TV in-
dustry has reached an age where the
obsolescence factor has become oper-
ative. A replacement demand of only
5% (duc to obsolescence on the esti-
mated 34 million sets now in use) will
call for sales of 1.7 million sets. An
added boost will be the introduction of
a second set in many homes which
should entail the sale of some 300,000
sets annually.

While these factors give considerable
brightness to the future of TV, the real
sparkle is added by the imminence of
color. Although the high price makes
it questionable as to just when this
aspect will come into its own, it is al-
most certain that within the next ten
years color TV will account for more
than half of all sets manufactured. In
1955 it is expected that some 7.9 mil-
lion receivers will be sold. With slight-
ly higher prices (necessitated by rising
material costs) 1955 should prove to
be an outstanding year.
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Undoubtedly, television will continue
to be an important contributor to the
electronics industry’s growth for some
time to come. After the sales satura-
tion point has been reached, a continu-
ing market will be provided by the fact
that the normal replacement for TV
will enable the industry to enjoy sales
of about §1.5 billion to $2 billion an-
nually—which would compare with a
current sales volume at the manufac-
turing level of about $1 billion.

Military Electronics

The largest share of the electronics
industry’s products goes to feed the
vast demands of modern “push-button”
warfare. It is estimated that the mili-
tary spends about 6% of its funds for
electronic equipment, amounting to
roughly $2.5 billion annually.

Although a good part of electron-
ics’ role in armaments is classified, its
application in such items as airplanes,
guided missiles, proximity fuses, and
gunfire control systems is well known.
In today’s airplane, for instance, elec-
tronic products represent about half of
the total value of the plane. In a mod-
ern bomber there may be found some
5000 tubes and 115,000 resisiors and
capacitors. Some of the functions
which these electronic devices are able
to perform are truly astounding. One
such marvel is the computer, which is
capable of piloting aircraft automati-
cally, from takeoff to landing, on split-
$econd scheduling.

As the electronics field continues to
expand, the demand from this source
is expected to grow rapidly. Estimates
of foreseeable military requirements
indicate government purchases of $3.2
billion a year in 1958-1960 and better

(Continued on page 111)
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By
N. H. CROWHURST

PERFECT pickup has not yet been
A designed and is not likely to be. So

the best we can do is to find the
nearest thing to perfection among the
different varieties of cartridge avail-
able. Because none of them is perfect,
the decision as to which one comes
closest to perfection is a matter of per-
sonal choice. As in many other fields
of endeavor, one school of thought
claims the correct way of doing it and
thinks any other way is incorrect. The
fact sometimes remains that the man
who adopts a method dubbed as “in-
correct” often achieves results quite
as good as, and sometimes better, than
the man who adopts the supposedly
“correct” method.

The whole field of audio has its own
special jargon, but probably no part of
the field has a greater concentration
of specialized terms than the begin-
ner encounters when he sets out to ac-
quire a high-fidelity phonograph re-
producing system. The only way to
decide for yourself is to be well armed
with a knowledge of the significance of
the different technical terms involved,
so as to know what to look for and
listen for in each particular type of in-
strument.

Transducer Element

Let’s start by considering the dif-
ferent methods by which the mechan-
ical movement, picked up by the stylus,
is transformed into electrical energy to
be amplified by the system. This is
chosen first because it is a very im-
portant point in achieving freedom
from distortion. Also there are quite
a number of names here, some of
which have overlapping significance, so
the newcomer can be confused as to
just which type is which.

The method that has been in use the
longest is called, variously, moving
iron, magnetic, or variable reluctance.
The term “moving iron” derives from
the days of radio when there were just
two kinds of loudspeaker. The older
variety used a fixed coil with an iron
armature that moved when signal cur-
rents were fed through the coil. The
improved type of that day had the
whole magnetic structure fixed and
the coil was allowed to move with the
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A detailed description of the operating principles
of most of the major types of pickups with specific
suggestions for picking a unit for your audio system.

audio signal currents in it. These types
were designated respectively moving
iron and moving coil. The same prin-
ciple is applied to pickups where, in
reverse, the movement causes the elec-
trical currents instead of vice versa.

The term “moving iron” signifies
that there is a moving armature with
a fixed coil and that movement of the
armature in some way varies the mag-
netic field passing through the fixed
coil.

This construction is also called mag-
netic because the movement of the
needle or stylus causes changes in the
magnetic field which, in turn, gen-
erates an electrical output.

It is also called variable reluctance
becausereluctance is the quantity which
causes the magnetic field to change.
“Reluctance” is a term in magnetism
similar to resistance in electricity. By
changing the length of air gap in dif-
ferent alternate magnetic paths from
the magnetic pole pieces, the reluc-
tance of those paths changes and hence
the magnetic field or flux changes its
course. Fig. 1 illustrates the basic
structure of a pickup of this type.

The next group comes under the
general heading of dynamic. This is
really an abbreviation for the full term
electrodynamic which means that the
audio output generated derives from
movement of the electrical “conductor”
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in some way. In this group are two
sub-groups, moving coil and ribbon,
each of which employ the same basic
principle. The chief difference lies in
the fact that a coil contains a number
of turns wound into a solid form, while
a ribbon is a single half turn of flex-
ible conductor that is free to move in
the magnetic field.

In a pickup the moving coil or ribbon
has to be extremely small in order to
maintain good frequency response out
to the high frequencies.

There are two basic ways in which
the moving coil can move. These are
illustrated in Fig. 2. In Fig. 2A the coil
is rotated in the magnetic field in such

Fig. 1. Basic principle of moving iron, mag-
netic, or variable reluctance type pickup.
At (A) the armature in its central -position
does not carry any magnetic field in the
coil. At (B) some of the magnetic field,
shown dotted, passes through the coil, be-
cause the armature is displaced. (C) Dis-
placement in the opposite direction re-
verses the direction of field through coil.

MAGNETIC POLES
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MOVEMENT
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Fig. 2. Basic principles of moving coil
pickups. At {A) the coil rocks about an

axis due to the movement of the stylus.
At (B) the whole coil moves as indicated.
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Fig. 3. Relation between constant-velocity
and constant-amplitude characteristics. If a
variable-frequency disc were recorded at
constant amplitude and played back with
a velocity-sensitive pickup. the response
would follow the curve indicaied akove.

a way that the voltages developed in
it, due to its rotation, are additive in
the opposite sides of the coil. In the ar-
rangement of Fig. 2B the coil follows
a push-pull movement and in this case
the whole of the coil is active in pro-
ducing voltage because the whole of
the coil is between a north and south
pole. The latter construction is basi-
cally similar to that of a moving coil
speaker except, of course, that it is
very much smaller.

All the types so far mentioned use
electromagnetic principles for trans-
forming the mechanical movement into
an electrical output. The difference lies
in that the first type produces the elec-
trical output by changing the config-
uration of the magnetic field, while the
second (dynamic) type keeps the mag-
netic field constant—and it should be
uniform throughout the area in which
the coil moves—and produces the elec-
trical output by moving the coil (or
electrical conductor in the case of the
ribbon) in the uniform magnetic field.

This is where our theorists would
have us believe there is a right and
wrong type. According to theory it is
impossible to obtain a perfectly uni-
form change in the configuration of the
magnetic field with the movement of
the armature. Early studies of magnet-
ism show that the attraction between
poles of opposite kind is proportional
(a) to the strengths of the poles and
(b) inversely to the square of the dis-
tance between them.

If we consider the construction
shown in Fig. 1, statement (b) means
that in a condition of balance, where
the distances are equal, as shown, all
the magnetic pulls are uniform; but as
soon as the armature gets a little off-
balance it will tend to pull to one side
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or the other according to the direction
of movement. This is overcome in prac-
tice by use of a centering force, which
a'so often serves as damping, enabling
the armature to be restored to its
central position. Careful attention to
the design of the magnetic field con-
struction can also produce a magnetic
cehtering force.

" But whatever construction is used,
it is theoretically impossible to obtain
an electrical output that faithfully fol-
lows the mechanical input, because of
the inherently nonlinear manner in
which the magnetic field changes with
movement of the armature. In prac-
tice, the fact that the phonograph
needle or stylus moves such very small
distances, in the course of playing a
phonograph record, means that the ef-
fective linearity has to be maintained
over a very small movement, and not

- over the entire distance through which

tae stylus could move before hitting
toth pole pieces. This fact means that,
by very careful design, a close approx-
imation to linearity can be achieved
cver the small amount of actual move-
ment encountered in playing phono-
graph discs.

The protagonists of the dynamic, that
iz, the moving coil or ribbon type, pho-
ro pickup tell us that it is inherently
linear, because, if the coil moves in @
uniform magnetic field the output will
always be proportional to the mechan-
ical movement causing it no matter
tow far the stylus moves.

In practice there are many other
things that enter into the design of a
phono cartridge, which means that it is
rnot an essential fact that a moving
(oil or ribbon cartridge is free from
clistortion, while a moving iron car-
tridge must have distortion. The elec-
iromechanical transducer effect is not
the only thing that can cluse distor-
iion. The mechanical suspension ar-
rangement, responsible for controlling
ihe movement, can also cause distor-
1ion in the way the stylus moves, or
follows the groove. This fact can mean
that a moving coil may not give any
lsetter performance than a well-
designed pickup of the magnetic or
moving iron variety.

All of the pickups thus far discussed
require some kind of damping or con-
trolling element to center the move-
ment of the mechanism. For satisfac-
~ory performance of the unit, this ma-
-erial has to possess both a stiffness, or
zompliance, and a resistance to move-
ment, or damping. Various kinds of
~ubber and plastic materials are em-
oloyed for this purpose.

At different times in the history of
ophonograph development, individual
pickups have been built, which at the
time possessed perfect damping. The
big problem is that none of these
Jamping materials so far produced will
last indefinitely. Their qualities deteri-
orate with time, and hence the per-
formance of the pickup will not main-
tain its “new” standard. Improved
materials have been developed which
considerably lengthen the time for
which the pickup will give its “new”
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performance, but to date no material
has been developed which will last in-

‘definitely.

This means that any pickup in either
of these classes has a limited life be-
fore the damping material must be re-
newed, if original performance is to be
maintained. In practice, of course, the
adoption of the plug-in cartridge idea
has enabled the user to remove the old
cartridge and plug in a new one of
identical type, when performance be-
gins to deteriorate.

Another feature that all the pickups
discussed so far possess in common, is
the use of the wvelocity principle. This
means that the electrical output from
the cartridge is dependent upon the
velocity at which the stylus tip moves.
Technically this means that the peak
of an audio waveform occurs when the
stylus tip is moving at its maximum
velocity which will be the middle posi-
tion of a fluctuation in the groove.
When the stylus is not moving the out-
put is zero momentarily.

This would appear to be just a mat-
ter of phase relation and, as such,
would be comparatively unimportant,
but there is another fact that derives
from it. If we consider a theoretical
disc on which a groove of varying fre-
quency has been cut, and the ampli-
tude of movement of the groove is the
same at all frequencies, then obviously
the stylus will have to move very much
faster at the high freguencies to reach
this amplitude than it does at the low
frequencies. In fact, the velocity of
movement, for constant amplitude, will
be proportional to frequency. Since the
output from this type of cartridge is
proportional to velocity, this means
that a constant-amplitude recording
will produce an output rising at 6 db-
per-octave, in order to be proportional
to frequency, as shown in Fig. 3.

In practice, most of the cutter heads
used for making recordings also em-
ploy the constant-velocity principle so
that the recordings would be of con-
stant velocity with frequency rather
than constant amplitude, if it were not
for the equalization employed, both in
recording and playing back. If a com-
pletely constant-velocity principle were
used in making recordings, the width
of groove modulation would increase
at low frequencies, inversely propor-
tional to frequency.

Because this would result in prohibi-
tive groove excursion, wasting record
space at the low frequencies, the re-
sponse is rolled off as part of the equal-
ization characteristic on recording,and
a corresponding low-frequency boost is
introduced in the playback amplifier,
following the pickup.

Similarly, because the very small ex-
cursion that results at high frequen-
cies will not be much bigger than the
little bits of dust that collect in the
groove and cause noise, the high fre-
quencies are pre-emphasized, so as to
be of larger amplitude, before record-
ing, and the playback equalizer intro-
duces a high-frequency roll-off to bring
these upper frequencies back to their
correct normal relationship.
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This means that, on the basis of our
theoretical constant velocity recording,
the record characteristic is as shown
in Fig. 4A while the playback char-
acteristic is complementary to it as
shown in Fig. 4B. In practice there is
a variety of equalization characteris-
tics and those shown here are just
typical of the general scheme.

There are other types of recording
heads and pickups that employ a con-
stant-amplitude principle, that is. the
output is proportional at all frequen-
cies to the amplitude of stylus move-
ment. In Fig. 4B the result of playing
a constant-velocity type disc through
a constant-amplitude type pickup is
shown dotted. It will be scen that not
too much equalization will be neces-
sary to bring this to a level response,
because the equalization required will
be the difference between the solid
curve and the dotted line. This equal-
ization is shown at Fig. 4C.

Popular types of pickups, using the
amplitude principle, arc the piezociec-
tric and the clectrostatic. The piezo-
electric types fall into two groups, the
crystal and ceramic. Both employ a
piezoelectric principle in which move-
ment of the stylus sets up a voltage
due to distortion of the piezoelectric
material.

In the crystal type of cartridge the
piezoelectric material is a Rochelle salt
crystal. These were very popular in
the thirties and gave reproduction that
was quite pleasing compared with the
best competitive forms at that time.
However a crystal structure is always
apt to have mechanical resonances of
rather high “@”, which means that any
peaks or valleys the mechanical sys-
tem of the pickup introduces are apt
to be rather severe.

They can be damped out to some ex-
tent but this is rather difficult. In
modern design the construction of the
pickup is such as to remove these res-
onances beyond the audio range.

The crystal type of cartridge has the
disadvantage that Rochelle salt is ex-
tremely susceptible to high temper-
atures and moisture. Consequently
they can easily deteriorate, if sub-
jected to high temperatures or humid
conditions. The ceramic type of car-
tridge employs a variety of ceramic in
which the molecules have been polar-
ized during manufacture under a
strong electrostatic field. This pro-
duces a piezoelectric material which is
not subject to temperature and humid-
ity in the same way that Rochelle
salt is.

With this basic type of element
there is a limit to the amount the crys-
tal or ceramic clement can be distorted
before its elastic limit is reached. Be-
yond this limit, further stress perma-
nently distorts the element, until a
stress in the opposite direction re-
stores it to its original form. So, as
the elastic limit of the material is ap-
proached, the relation between move-
ment of the stylus and clectrical out-
put will cease to be linear and it will
begin to introduce distortion.

The final choice of pickup cartridge
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to bhe discussed is the electrostatic
type. It does not employ the simple
electrostatic principle of producing a
voltage by varying the capacitance of
the plates with a constant charge. In
this cartridge the capacitance hetween
the plates, which the movement of the
stylus varies, is part of an oscillatory
circuit, operating as an r.f. generator.
Variation of the stylus position modu-
lates the frequency of r.f. oscillation,
which is then demodulated, in the
same way an FM receiver demodulates
an FM carrier, and the output is avail-
able as an audio signal. This is the
principle used in the Weathers car-
tridge.

‘While this technique very conven-
iently eliminates many of our mechan-
ical problems, at the same time it
really transfers them into the electri-
cal circuit, because now our linearity
is determined by the correct operation
of the FM demodulator circuit.

Type of Stylus

So much for general transducer prin-
ciples. Before we discuss the various
characteristics of these pickups in gen-
eral there are some features related to
the contact between disc and stylus
that require attention. One question
that will arise concerns what stylus
point to use.

In the early days of phonograph
pickups, steel needles were used and the
record manufacturers introduced abra-
sive material into their dises, which
served the purpose of keeping the steel
needle sharpened to the correct shape
during the playing of one disc. The
single-play type needles wore down
sufficiently during this playing to make
them unsuitable for a second playing
and so the needle had to be changed
after every disc. Failure to do this re-
sulted in serious damage to the record
due to the needle becoming unduly
enlarged at its point.

The use of successively harder grades -

of steel resulted in needles that would
play for a longer time before needing
to be changed. First, needles were de-
veloped that® would last ten playings
and then the so-called ‘“permanent”
type, which was sold in packets of ten
instead of boxes of a hundred. Of
course the fact that you bought ten in
a packet belied the title “permanent.”

These facts serve to illustrate a basic
principle in the use of phonograph discs
for transcription of program material.
The recorded information has to be
transferred from the disc groove to a
stylus by mechanical friction between
the groove of the disc and the point of
the stylus. This inevitably involves wear.
The early attempt was to make the
needle suffer more than the record so
as to preserve the quality of the rec-
ord longer. However the wear was al-
ways considerable, because the needle
was harder than the record material
and hence both had to wear to some
extent.

The high frequencies invariably suf-
fer more than the lower frequencies in
the course of wear because they con-
stitute much smaller deviations in the
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modulation of the groove. So the mod-
ern approach has been to reduce wear
by reducing stylus pressure and using
much harder stylus materials so as to
minimize wear of hoth the disc and the
stylus. Of course the degree of wear
is still relative, because the mere fact
that there is mechanical friction means
that some wear must take place.

The successive development of sap-
phire and diamond styli has shown
considerable improvement over the
best hardened steel variety. The sap-
phire stylus will play much longer than
the “permanent” needles just referred
to, and the diamond stylus can be
played over a thousand times without
showing detectable wear.

Because the styli are so hard any
wear that takes place will occur in the
disc. This, of course, is distributed over
miles of groove, and hence can be quite
small, if the pressure between the sty-
lus and the groove is kept to a mini-
mum.

Stylus Force

This pressure is called stylus force
and a feature in the design of all pick-
ups is the stylus force necessary to
maintain tracking. The word “track-
ing” is applied to two different things
in phonograph reproduction. The mean-
ing intended here concerns the ability
of the stylus to stay in the groove at
all the modulation frequencies in the
audio band. The other meaning has to
do with correct tone arm mounting,

(Continued on page 147)

Fig. 4. Equalization characteristics asso-
ciated with disc recording and playback.
(A) Recording equalization for velocity-
sensitive cutter head. (B} Playback (sol-
id line) equalization for use with veloc-
ity-sensitive pickup and discs cut to the
characteristic of (A). The dotted line is
for a disc recorded at constant amplitude
which would require this equalization for
playback with velocity-sensitive pickup.
(C) Playback equalization required for
standard discs used with amplitude-sensi-
tive pickup. This curve is the difference
between solid and dotted lines of (B).
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of the operation of all transistor radios now available.

ment in which transistors are used
are small, portable, radio broadcast
receivers. This is a natural application
since transistors lend themselves read-
ily to compact, lightweight assemblies
of the type required in such receivers.
The portability feature is further en-
hanced by the fact that only small “B”
batteries are required for power. Fila-
ment heating batteries, which vacuum
tubes require and which occupy con-
siderable space, are completely dis-
pensed with here.
A number of manufacturers are now
marketing transistor receivers (see
above) and, in time, some of these

AMONG the first commercial equip-

units will be finding their way to the °

local service shop. As a first step in
dealing with these sets, it behooves
the technician to understand the basic
operation of transistors in general
This material has already been covered
in various articles in Rapro & TELE-
visioN NEws and will not be repeated
here. The next step is to consider
transistor applications in various cir-
cuits, particularly those found in radio
receivers, and that is the purpose of
this article, We will see just what dif-
ferences exist between vacuum-tube
and transistor radios and, in most
cases, why these differences arose.
Once these are understood, then the
technician will be able to apply spe-
cific servicing techniques intelligently
and effectively.

The Regency Radio

The first transistorized portable ra-
dio receiver to appear commercially
was the Regency Model TR-1, which
took advantage of every space-saving
feature afforded by transistors and as-
sociated miniature components. See

Fig. 1. Over-all dimensions of the unit -

are 5 by 3 by 1% inches, enabling the
40

Part 1. For the first time, here is a complete analysis

eritire set to fit easily into the pocket
of a man’s shirt. Weight of the set,
with the batteries, is about 12 ounces.

The schematic diagram of this re-
ceiver is shown in Fig. 3. There are
four transistors and five stages; the
extra stage is the second detector and
it function is performed by a ger-
manium diode, here either a Raytheon
CKT706A or a Tung-Sol TS117. The
transistors are of the n-p-n, germa-
nium, grown-junction variety and
three different types are used for the
converter, i.f.,, and audio stages. All
are made by Texas Instruments, Inc.

The first stage, containing transistor
V.. is essentially a self-oscillating con-
verter. The input signal is picked up
by a tuned ferrite-core coil which pos-
sesses a high “Q.” A low-impedance
winding on the antenna coil couples the
sig'nal to the base of Vi Local oscilla-
ticns are generated by a parallel res-
onant circuit connected to the emitter.
The former is inductively coupled to a
coill in the collector circuit. The low
impedance emitter is tapped down on
the tuned circuit in order to provide
the proper impedance match without
lowering the “@” of the circuit.

'The foregoing oscillator arrange-
ment is a fairly common one. Its
equivalent vacuum-tube circuit is
shown in Fig. 2. With the incoming
signal and the local oscillator voltage
both being applied to the converter
trensistor, the appropriate if. signal is
formed and then fed to T..

A 10,000-ohm resistor is placed in
the emitter circuit to provide d.c. sta-
bil.zation against temperature changes
and variations among different re-
placement transistors. The positive
voltage which the emitter current de-

* Author of “AM-FM Selucmq Short Cuts.”
Howard W. Sams & Co., “TV and FM Receiver
Servicing,” D. Van Nostrand Co., and other books.
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velops across R is counterbalanced by
a positive voltage fed to the base from
the battery. The actual voltage differ-
ence between these two elements is
only on the order of .1 volt or so. The
proper biasing voltage for the col-
lector of V. is obtained from a 2200
ohm resistor which is tied to the 22%-
volt “B-+” line. A .001 xfd. bypass
capacitor, C:, keeps the signal currents
out of the d.c. distribution system.
There are two stages in the i.f. sys-
tem and both operate at 262 kc. This

frequency is considerably below the

455 ke, common in vacuum-tube radio
receivers and it possesses the disad-
vantage of making the receiver more
susceptible to image frequency pickup.
However, the lowered frequency of op-
eration is advantageous in that it pro-
vides greater gain and more stability.

The primary of each if. transformer
is tuned with a fixed capacitor while
the secondary is untuned. This is done
to match the high collector impedance
of the preceding stage to the low input
impedance of the following stage.
Peaking of each i.f. coil is achieved by
varying the position of its slug.

Each i.f. stage is neutralized by feed-
ing back a voltage from the base of the
following stage to the base of 