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THE RAYTHEON BONDED PROGRAM
HELPS THEM MAKE MORE MONEY

And chances are that the other half isn’t half
trying.

We say that because there’s definite proof that
wherever service dealers take full advantage of the
Raytheon Bond — publicize the fact that their work
and parts guarantee is bonded through one of
America’s largest insurance companies — they are
making more money.

They tell customers about their bonded way of do-
ing business with free displays, identification cards,
ad mats, decals, etc. supplied by Raytheon — all de-

Newton, Mass., *

Raytheon makes %
all these:

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations

Chicago * Atlanta, Ga. *

Receiving and Picture Tubes + Relioble Subminiature and Minioture Tubes *
Semiconductor Diodes ond Transistors

signed to create customer confidence in their shops
and their men. And here’s the most important fact
of all. This Raytheon Bond that builds their business
costs them not 6ne penny.

If you can qualify for it, it won’t cost you one cent,
cither. For further information on the Raytheon
Bonded Electronic Technician Program, see your
sponsoring Raytheon Tube Distributor or write
direct to Department A , Raytheon Manufacturing
Co., Receiving and Cathode Ray Tube Operations,
55 Chapel St., Newton 58, Mass.

*Based on a recent survey

Los Angeles, Calif.

E——

Ercellonce fn Elochronies.

Nucleonic Tubes + Microwave Tubes
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| TRAINED

THESE MEN

“Started to repair sets six
months after enrolling.
Earned $12 to $15 a week

7 % in spare time.''—Adam

l" o Kramlik, Jr., Sunneytown,
- .l’ennsyhama

“Up to our necks in Radio-
Q

Television work. Four other
NRI men work here. Am
¢
“Am doing Radio and

happy with my work.”

Glen Peterson, Bradford,
Television Servicing full
time. Now have my own

Ont., Canada.
shOp I owe my success to

vsh 111."— Curtis Stath, Ft.
o Madison, lowa,

“Am with WCOC. NR1!
course can't be beat. No
trouble passing st class
Radio-phone license exam.
~Jesse W. Parker, Meri-
dian, Mississippi.

“By the time | graduated [
had paid for my course, a
car and testing equipment.
Can service toughest jobs.”
| —E. J. Streitenberger, New
"L Boston, Ohio.

AVAILABLE TO

VETERANS

UNDER G.I. BILLS

You Learn

RADIO & TELEVlleN NEWS ln publlshed monthly by Ziff. Daviq Publisning Company.
Fntered as second-class matter
secomul-Clans mtter.
Union _eountries 34.30: all other foreign countries $5.00,
Union cuuntries $6.50; all owner foreign cuuntries $7.00.

Chilcage 1, 1.
menl,. Ottawa. Cannda

March, 1955

America’s Fast Growing Industry Offers
You Good Pay—Bright Future— Security

| WILL TRAIN YOU AT HOME
&« ) FOR GOOD PAY JOBS IN

ADIO-TELEVISION

J. £ SMITH hos troined more men tor Rodio-Television

thon ony other man. OUR 40th YEAR.

Training plus opportunity is the
PERFECT COMBINATION fov
job security, good pay, advance-
ment. In good times, the trained
man makes the BETTER PAY,
GETS PROMOTED. When jobs
are scaree, the trained man enjovs
GREATER SECURITY. NR1
training can help assure you more
of the hetter things of life.

Start Soon to Make %10, $15
a Week Extra Fixing Sets

Keep vour job while training. T
start sending vou special hooklets
that show vou how to fix scts the
day vou enroll. Multitester huilt
with parts T send helps vou make
10, $15 a4 week extra fixing scts
while training. Many start their
own Radio-"l'elevision business with
spare time carnings.

My Training Is Up-To-Date
You benefit by my 40 vears’ experi-
ence training men at home. Well
illustrated lessons give you basie
principles you need. Skillfully de-
veloped kits of parts 1 send (sec
Lelow) “bring to life” things you
learn from lessons.

by Practicin

with Parts | Sen

Nothing takes the place of PRACTICAL EXPERIENCE.
That’s why NRI training is based on LEARNING BY
DOING. You use parts | furnish to build many circuits
common to Radio and Television. As part of my Communi-
cations Course, you build many things, including low power
transmitter shown at left. You put it “on the air,”
procedures required

perform
of broadcasting operators. With my
Servicing Course you build
modern Radio, ete. Use Mul-
titester you build to make
money fixing sets. Many stu-
dents make $10, $15 week
extra fixing neighbors’ sets
in spare time while train-
ing. Coupon below will
bring book showing other
equipment you build. It's
all vours to keep.

July 21, 1048, the |
SUBSCRIPTION RATES
Hadio-Electranie Engineering

Post Otice, Chlcako. 111..
Hadio & Television New,

Postmaster—please ceturn Ubdelivercd copies unuel lnrm J58Y W i}l E. Lake St.,

'l'elovmon Makmg Good Jobs, Prosperrfy-——Even without Tele
vision, Radio is bigger than ever. 115 million home and auto Radios
to be serviced. Over 3000 Radio broadcasting stations use operators,
technicians. engineers. Government, Aviation, Police, Ship, Micro-wave
Relay, Two-Way Radio Communications for buses, taxis. trucks, etc.,
are important and growing fields. Television is meving ahead fast.

4 a~
25 million homes now have Television
sets, Thousands more are being sola
built. Good TV jobs opening up for every week. Get a job or have your own
Technicians, Operators, etc. business selling, installing, servicing.

Radio-TV Needs Men of Action—Mail Coupon

Act now to get more of the gond things of life. Aetual
lesson proves my training is praetical, thorough. 64-page
book shows good job opportunities for you in many fields.
Take NRI training for as little as $5 a month. Many
graduates make more than total cost of training in two
weeks. Mail eoupon mnow. J. E. SMITH, President,
National Radio Institute, Dept. 5C I, Washington 9, D. C.
OUR 40TH YEAR.

Good for Both

MR. J. E. SMITH, President, Dept. 5CE

National Radio Institute, Washington 9, D. C.

Mail me Sample Lesson and 64-page Book. FREE.
{No salesman will call. Please write plainly.)

About 200 Television stations are now
on the air. Hundreds of others being

Name......... Age
Address.

City

VETS

.Zone

write in date
of discharge

Willlam B, Ziff, Chalrman of the Board (1948-1053). at 84 E. Lake St.
under the act of March 3. 1870, Aluthorized by Poat Otfice Depart.

5. “and nossesslans, and Canada $41 (lll Parn-American
d possessions. and Canada %600 - Americatt
(,‘l\m.n:ol i

s—one year U.
Editiun—one year U. 8
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Editar and Agsd. Publisher
OLIVER READ, D.5c, WIETI

Managing Edifar

WM. A, STOCKLIN, 5. 5.
Techmical Editor

H. 5 REMME, M, 5.
Service Editor

CHARLES TEFFER
Assistant Editars

P. B. HOEFER

4. JUSTER

Televizsion Consuliani
WALTER H. BUCHSBALUM

Short-Wave Editar
KENMETH R. BOORD

Art Editor

FRAMK SATLES
Dreftsmen

A. A, GANS, WITSP
I A, GOLAMEK
Advertising Dlrechor
L. L. OSTEN
Advartising Mosager
MURRAY GOLDMAMN

Midwaesr Adv., Monoger
JOHHN A. ROMAN, JR.

Western Adv. Monoger
JOHM E. PATME

COVER PHOTO: Mobile TV of Tempe,
Arizona has developed a profitable
business by taking its shop to the
customer,  According to all re.
ports, servicing is expedited and
customers aqre vocally appreciative.
(Ektachrome by Willis L. Peterson)

Prasidant |

B. G. DAVIS

Vice-Presidenis
H. J. MORGAMNROTH
M. H. FROELICH

Sacratary-Toeasurar
G. E. CARMEY

Circulotion Manager
M. MICHAELSOMN

BRAMCH OFFICES

CHICAGO (1]

SAE, Labe 57, AN 13000

LA ARIGELES [14)

Sraufar Canrer, P00 Wilihire Bivd,, Mich, 0854

RADIO .

Jir.d in rat[t'o-

le[eui.i fon-au c/io - eﬂclron ics
Average Net Paid Circulation 246,119

TELEVISION

NEWS

Reg, U. S Fat. 011,
Radlo News Trademark Reg. U. S. P'at. Office « Television News Trademark Reg. U. S. Pat. Offtce. °

CONTENTS MARCH, 1955

National Television Servicemen's Week...................._. Douglas Y. Smith

Simplified RCA Color Receiver ... ... Waiter H. Buchsbaum 37
Streamlining A.C.-D.C. Radio Servicing.... ..Sol Heller 40
New TV and Radio Test Equipment ... ... ... Rhys Samuel 42
Report on TV Service Licensing............ .. ... ... Charles Tepfer 44
New British Power Amplifier . .. 45
Developments in UHF.____ .. Edward M. Noll 48
Servicing Color TV (Part 3)._._. ... ..Milton S. Kiver 50
Light Amplifier 53
Mobile TV Repair.............._______.._._... R Dean Sm:fh 54
The Audio Squelcher ... ... Don M. Wherry, wesum 56
TV Stations on the Air.. ... 58
TV Antenna Rotators..........ooooooooe oo Jack Darr 60
New TV Circuits for 1955 ... Robert B. Gary 62
Servicing Electric Guitars (Part 1). .. Bill Bouie 63
Certified Record Revue...............ooooooooooi Bert Whyte 66
Servicing Automobile Radios.................._._......_..... I. Silverstein &7
Loudspeakers—The Weakest Audio Link.. ... ... Harold Reed 68
Narrow-Band Speech Unit.. ... . J. P. Neil 71
The C-250 "Selitaire" ... .. . e Clark E. Jackson 76
"Compacting" the Dipole. ... R. H. Mitchell, weTzs 82
1250 Volt D.C. Power Supply.......................... Jesse Jacobson 84
Mac's Radio Service Shop........ e .John T. Frye 105
Radio-TV Service Industry News.................._. e 108
Precision Audio from WWV.___ ... George Berry 114
TV Service Hints._ e e 118
Audio Noise Check List....._....._._.___.___. Ma/or Eugene F. Coriell, USAF 144
New TV Grants Since Freeze Lift............._ ... 174

DEPARTMENTS

For the Record.....The Editor 8 New Audio Equipment. .. 97
Spot Radio News..... B Manufacturers' Literature . ... 128
Within the Industry.... . . 30 What's New in Radio............... 167
Short-Wave.._____K. R. Boord 74 Technical Books ......... . 178

COPYRIGHT 1955

{All Rights Reserved)
-\,\"‘ b4, ZIFF-DAYIS PUBLISHING COMPANY
é WILLIAM B. ZIFF (1890-1953) FOUNDER

%,
§ =%
z $ Editorial and Executive Offices Member
"3‘/, NG i 366 Madison Ave_, New York 17, N. Y. Audit Bureau of
Circulations

VOLUME 53 . NUMBER 3

SUBSCRIPTION suvlc: All communications concerning lub:crlptlonl should be rddressed to Cifculation Dept.. 61 E,
Lake 5t., Lhicu;u 1. 1L Subucribers l!houlll nllow .l least four weeks for chanfe of ad.ifess. Include )'uur old address B$
g lavel from a reconl. que of this magazin
CONTRISUTIQONS: Contributors are adv! lsed to retaln l copy of thelr tlons Cun!rlhu\ivns should be
mailed to the New York Editorlal Office Ind munt be accompanied by return posux. Con!ﬂlmtlon: will be handled with Tele
sonable care, but thls bility for their safety, Any ¢ojf 'r ted is subject to whatever adapta-
tions and revisions are npecessary to mee! lhe julrements of thils publ cltion () ment covers all author*s, contributor's,
and contestant's rights. title, and interest in snd to the material a ted and wili be made at our current rates upon ac-
ceplance, All photos and drawings will be wnsldnr as part of the material purchased.

RADIO & TELEVISION NEWS
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All Electronic Parts

YOURS TO KEEP!

Work over

200

A| practrical projects b
=\ W/TH THESE
pAR 7, 6‘"' 1

il

vl

e

=)

=i

TEL

RADIO-ELECTRONICS row ... at home in spare time you can get BOTH the very
training and subsequent Employment Service you need fo help you start earning real money in
America's thrilling, mulsi-billion dollar opportunity field of Television-Radio-Bectronics. New
that Television is coming to almost every communily, here is o chance of o lifetime to prepore
to cash in on one of Television's great expansions.

D.1.1."s amazingly prcctical home method enables you to set up your own HOME LABORA-
TORY. You get many Electronic parts which you mount on individual bases with spring ¢lip
connectors. Tops for experimenting! Add or remove ports in a jiffy. No wasted hours of
soldering and unscldering for each project. Yau spend minimum time "o get moXximum
knowledge of important circuits that really work. In faci, you get exacily the same type of
basic fraining equipment used in our Chicago training laboratory—one of the nation’s
finest.

Build and KEEP This VALUABLE TEST EQUIPMENT

Your home laboratory projects also include building and keeping o versatile 5 imch
Oscilloscope and precision Jewel Beoring Multi-Meter. These quality commercial test
instruments help you EARN WHILE YOU LEARN and will prove mighty valuoble,
should you later decide 1o start your own full time TV-Rodio service business. You
also build and keep o quolity 21 inch TV SET.

D.T.1. Provides EVERYTHING YOU NEED to master TELEVISION

In addition te your home laboratory and easy-fo-reod lessons, you even use
HOME MOVIES—a wonderfully effective and exclusive D.T.\. troiniag
advantage. You wolch hidden actions . .. see elecirons on the

march. Important fundamentals ... become “‘movie f
clear,” helping you learn faster . . . eosier .. . better.

Build and keep this BIG DTYI
Engineered TV set—easily
converted to U.H.F. (DTl offers
another home training, but
without the TV set.)

Full time Residential tralning in D.T.L.'s great
Chicage laborateries alse available. MAIL COU-

. PON TODAY for all facts. {If subject te Military
Service, you'll espe-
» cially welcome the
information we have
|\ for you.) —
& \ D.T7.1.s Training “ HOME MOVIE
'\ R o ——3

\ is available in Canodg

"ONE OF AMERICA’S FIBREMOST MAll COUPOH TODAY!

TELEVISION TRAINING CENTERS'’
DeVRY TECHNICAL INSTITUTE
34141 BELMONT AVE., CHICAGO 41, ILL. DEFT. RN-3-L
I wauld like your vcluable informotion-pocked publication

showing how | con get started toward o good job or my own
business in Television-Radio-Electronics.

D:VRY TECHNICAL INSTITUTE gy
DEFORESA;'F:';:DA:V::NG, INC. o — APt

CHICAGO 41. ILLINOIS S — Jons_Stofiesse— =
March, 1955 ¢

Nome __Age_
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Use These Promotional
Materials

GET READY FOR...

NATIONAL TELEVISION
SERVICEMEN'S WEEK
_MARCH 7-12

3

ELECTRONIC SYMBOL
CLOCK (3F226)

1Y SERVICE &

L wewse RCA tubes

TV SERVICE SIGN
(3F230)

"Television dealgrs and secvice.technicians all over the country are
prepating to tig-in-With>a great promotional event. It's National
Television*Servicemen's Week, March 7-12, sponsored by the RCA
‘Fube Division and registéted officially with the Chamber of Commerce
of the United Sfates.

You can use this unique merchandising plan right in your own
neighborhood to meet and sell more television service prospects than
everbefore. Your RCA TubeDistributor offersyouexcellent promotional
materials to help you identify yourself and your store with this nation-
wide consumer promotion.

Plan an active participation in National Television Servicemen's
Week now. Act today! See your RCA Tube Distributor for full details.

TEST EQUIPMENT
AWARDS h 4

z
1

Y .

7 N é . d 4 : 2 !
/ﬁ RADIO CORPORATION of AMERICA Mﬂaﬁf
\@1 FLECTRON TUBES NARRISON, N.J. 4

- A"TRIBUTE” IN LIFE
'3 RADIO & TELEVISION NEWS
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How your telephone call
asks directions... and

gets quick answers

Perforated steel cards, which give directions fo the Long Distance dial telephone system,
ore easy to keep up to dote. New information is clipped (1) end punched (2) by hond on
o cordboord templote. This guides the punch-press thot perforotes o steel cord (3), ond

the two ore checked (4). The new card is put info service in the cord translotor (5).

When the Bell Syvstem’s latest dial equipment receives orders to
connect your telephone with another in a distant city. it must find—
quickly and automatically—the best route.

Route information is supplied in code—as holes punched on
steel cards. When a call comes in, the dial systemn selects the appro-
priate card, then reads it by means of light Leams and photo-
transistors. Should the preferred route be in use the systemn looks
up an alternate route.

It is a simple matter to keep thousands of cards up to date when
new switching points are added or routing patterns are changed
to improve service. New cards are quickly and easily punched
with the latest information to replace out-of-date cards.

This eflicient. flexible way of keeping your dial system up to the
minute was devised by switching engineers of Bell Telephone Lab-
oratories. who are continually scarching for ways to improve service
and to lower costs. Right now most of the Long Distance dialing
is done by operators. but research is hastening the day when you
will be able to dial directly to other telephones all over the nation.

BELL TELEPHONE LABORATORIES

Improving telephone service for Americo provides coreers for
crective men in scientific and technicol fields.

www americanradiohistorv com
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GetNew FREE

PUBLIC
ADDRESS
HANDBOOK

/ Valuable Facts
- Help You Install
better PA Systems

f

For the first time, such helpful
information ina compact Handbook !

® Shows how to mahke sound surveys
and recommendations—with factory
and arena examples,

@ Discusses public address require-
ments in auditoriums, stadiums, targe
rooms, etc.

@ Explains operational tactors of impor-
tance in public address loudspeaker
systems for all types of applications,
indoors and outdoors.

@® Explains three major points to con-
sider in public address loudspeaher
projectors.

@ Tells what the CDP Compound Dif-
fraction Projector* js—what it does—
and how it provides a PA speaker
system of much greater range, effi-
ciency and dispersion.

@® Includes illustrations, diagrams,
charts, formulas, engineering data,
technical & architectural specifications,

*Design Patent 169,904
Additional Palent Pend.
Send for your FREE copy now
or see your E-V Dislributor

aem%u'z

it b DL Lt

ELECTRO-VOICE, INC. ¢ BUCHANAN, MICH.

Without obligation, send me FREE copy
of the CDP Public Address Handbook.

ADDRESS

Ciry ZONE STATE

O N —

8

K

]

|

1

]

NAME '
— - —
'

|

i

J

BY

% % RECORD.

THE EDITOR

WILL TOMORROW'S RADIO NEED SERVICING?

'I'HE process of servicing electionic
components has been well defined for
many years. The techniques estab-
lished include tube replacement, ca-
pacitor replacement, intermittent loca-
tion, and the locating of shorts, to
name but a few. Normally, break-
downs of tubes and components are
the result of heat, wear, vibration, or
high voltage. Radio sets, TV sets, and
hi-fi equipment all have similar tube
failures and breakdowns, In fact, all
clectronic equipment that relies on the
vacuum tube for its functioning is
plagued by the same limitations.

An entirely new concept of equip-
ment design is about to emerge from
the laboratories which. in time, will
have far-reaching effects on our pres-
ent methods of servicing. The ravages
of high voltage and temperatures, of
shock and vibration, and short-lived
filaments will be eliminated by the
comparatively modest requirements of
the transistor,

More and more transistorized equip-
ment for consumer use is being seen
each month. No longer is wide-spread
use of the transistor confined to the
hearing aid. And no longer does the
engineer concentrate wholly on minia-
turization in an attempt to design
wristwatch radios and similar tiny de-
vices to catch the public’s fancy.

There are many highly practical uses
for the transistor that appear to great-
ly outshadow the possibilities for
miniaturized novelty items. Perhaps
the greatest (at the moment) is the
conventional auto radio with its severe
demands for power to make it operate.
Sticking vibrators. hum, hash, vibra-
tion, long warm-up. and physical bulk
have plagued the technician and con-
sumer for many years.

A transistorized auto radio, on the
other hand, requires no vibrator or other
high-voltage “B” supply. And there is
nothing to cause audible hum. Self-
induced "hash” is forgotten and there
are no filaments to warm up. Even
without any attempt to usc special
miniature parts, the transistor auto
set can be made very compact and to
compatible shapes to easily fit the dash
of any automobile.

The greatest advantage. however, is
the ability of a transistor auto radio
to possess adequate gain, freedom
from microphonics, good sensitivity,
and up to several watts of good. clean
audio—all from the 6- or 12-volt stor-
age battery.

Costly components can be eliminated,
including the vibrator, rectifier, and
transformer. In some designs, the
output transformer will be done away

www.americanradiohistorv.com

with and transistors will be coupled di-
rectly to the loudspeaker voice coil.
Sockets will be a thing of the past be-
cause the life expectancy of the tran-
sistor would permit “mile-for-mile”
use with any automobile made, There
could be many useful hours of service
left in a transistor—after the auto
reached the scrap pile.

We'll venture a guess that a new
concept of auto antenna technique will
be developed. A short hollow rod, in-
stead of the long whip, will contain an
r.f. stage of wide-band characteristic
employing a single transistor. A sim-
ple coax cable will deliver the ampli-
fied signal to the auto set as well as
carry the necessary low voltage to
power the transistor. A ferrite stick
might be an advantage over the rod.

The all-transistor auto radio would
require a modest total drain of about
30 ma. for average output instead of 10
amperes. The same receiver could be
used as a portable or home set—oper-
ated from standard flashlight cells.
Class B audio will probably be uni-
versally used because of low-drain re-
quirements and because of high-effi-
ciency (78% or more) capabilities.
Distortion in class B stages can be held
well below 5% with feedback. That's
good enough for an auto set using
small loudspeakers for reproduction.

Servicing requirements for an all-
transistor auto radio would pose no
special problems. Capacitor break-
downs would be rare (at 6 or 12 volts).
Oscillator drift would not occur as a
result of generated heat (from vacuum
tubes, etc.), and testing of circuits
would be simplified by *printed circuit
boards.” Sockets would not be required
—the transistor leads all spot welded
for permanent use (up to 100.000
hours).

The cost of an all-transistor auto
receiver should eventually be consider-
ably below present types as a result
of labor and component savings and
from exclusive application of printed
circuit techniques. Service (if ever
necded) will be a simple process com-
pared to today’s automobile radio re-
ceiver servicing.

It is entirely possible to manufacture
a transistorized radio set today that
could operate continuously for the
next ten or e¢leven years without
maintenance. The operating cost
would be but a fraction of a cent per
hour for batteries.

In the meantime, and for years to
come, there is and will be plenty of
troubleshooting required on millions of
vacuum-tube operated equipments for
the service technician. . , O.R.

RADIO & TELEVISION NEWS
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1955 ALLIED

308-PAGE CATALOG

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

WUonldh gt Stoc, 1~

e All TV and Radio Parts
o All Electron Tube Types =
@ Test and Lab Instruments

o High Fidelity Equipment o= YTy
® Custom TV Chassis O
e AM, FM Receiving Equipment

e Recorders and Suppliers ‘ Y |

e P.A. Systems, Accessories
o Amateur Station Gear
e Builders’ Kits, Supplies
e Equipment for Industry

el W [——

ultra-modern facilities for the

SEND FOR THE LEADING
ELECTRONIC SUPPLY GUIDE

EASY-PAY TERMS HI-Fi SPECIALISTS

Use ALLIED'S liberal Easy
Poyment Plan—only 10%
down, 12 months to pay—
no carrying charges if you
pay in 60 days. Available
on Hi-Fi and P.A. units,

recorders, TV chassis, test in-
struments, Amateur gear, etc.

March, 1955

To keep up with the latest
and best in High Fidelity,
look to ALUED. Count on us
for oll the latest releases and
largest stocks of Hi-Fi equip-
ment. We specialize, too, in
TV supply, and are foremost
in the field of Builders” Kits.

FASTEST SERVICE IN ELECTRONIC SUPPLY T

ALLIED RADIC

€ CWY
\00 N, WESTERN A“l WY €400

\\ | EATALOG WO. Lan v
St 8 lectranics
b [} thing In Rodio, Tolevision & industrial Eled

—t very

" SEND FOR IT TODAY!

Get ALLIED’S 1955 Catalog—308 pages

packed with the world’s largest selection of
quality electronic equipment at lowest,
money-saving prices. Select from the latest

in High Fidelity systems and components;
custom TV chassis, TV antennas and
accessories; AM and FM receiving equipment;
P. A. systems and accessories: recorders and
supplies; Amateur receivers, transmitters

and station gear; specialized industrial
electronic equipment; test mmstruments;
builders’ kits; huge listings of parts, tubes,
tools, books—the world’s most complete stocks
of quality equipment. ALLIED gives you every
buying advantage: fastest shipment, expert
personal help, lowest prices, assured
satisfaction. Get the big 1955 aLLiEp Catalog.
Keep it handy. Send for your FREE copy today.

IT'S VALUE PACKED...SAVE ON
EVERYTHING IN ELECTRONICS

ALLIED RADIO CORP., Dept. 1-C-5
100 N. Western Ave., Chicago 80, lllinois

[] Send FREL 308-Page 1955 ALLIED Catalog.

Address g

City. Zone—__ State.
% R §F B E 2 B B B B B |

]

Name I
|

y

=
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MODEL 8007—The Speaker with Thousands of Replacement Applications!

Here is a sensational performer in the big Delco Radio line
of speakers . . . a Ili-Fi replacement speaker for AM, FM,
and TV receivers and phonographs that matches their service
requirements with a voice coil impedance of 1.1 ohms—not too
high. not too low, but just right! And it’s ideal, too, for custom-
built high-fidelity systems. W herever installed, the model 8007
Delco 11i-Fi speaker will give new sparkle and life over the
full tonal range.

Here are some of the reasons why: -

o Its 8.inch curvilinear cone extends the Highs. gives maximum performe-

ance over a range of 50 to 12,500 cycles per second o A heavy Alnico.5

magnet provides peak damping action, high output with clean performance, v
light highs, heavy lows o Power rating of 10 watts o Input impedance

of 4.1 ohms. s A 13g.inch voice coil for excellent damping effect, high

cfficiency. minimum distortion o Total these features, add a rugged, zinc-

plated, attractively painted basket, and you have the outstanding speaker

in its price range . .. the Deleo model 8007!

DELCO RADIO'S Model 8007 The Most Highs . . . the Most Lowes . . . the Most Wants . . .
A Terrific Value at Moderate Cost i

A_GENERAL MOTORS PRODUCT -::'!i-.@" EE) A UNITED MOTORS LINE

DISTRIBUTED BY ELECTRONICS WHOLESALERS EVERYWHERE

in @ VedivmeUriced Speaker

DELCO RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

10 RADIO & TELEVISION NEWS
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“What did Beethoven want you

to hear in his Fifth Symphony ?

You have listened to this great work countless times ... what
have you heard in it? And what may you have failed to hear?
An original plan of at-home music education now enables you

to appreciate fully all of the great orchestral music you hear

HIGH-FIDELITY MusSIC-APPRECIATION RECORDS

CAATIT A
< o _;‘-gﬁ

Fy -

mis New pra is sponsored by the Book-of-the-

Month Club and is designed for those who enjoy
good music but who arc aware that, too often, they
do not listen to it with complete understanding and
appreciation. Their minds wander and they realize
afterward that they have missed most of the beauties
of the work. There is no doubt ahout the reason:
most of us are not primed in advance ahout what
to listen for. Music-AppriciaTion Recoros mect this
need, for a fuller understanding of music, better than
any means ever devised. They do it, sensihly, by
aunditory demonstration.

YOU HEAR MUSIC AS THE GREAT CONDUC-
TORS HEAR IT...On the podium they have in
mind at cvery moment the various themes of the
work, their interplay and development, and the
main architectural features of the composition. This
combined aesthetic and intellectual pleasure is what
every music-lover can now acquire through Music
Arrriciarios Ricoros. After hearing several of these

As a demonstration I

there is a full performance of a great musical

ON ONE SIDE work. just as on the ordinary record you buy.

f The records feature orchestras and soloists of recognized distinc- i
l tion. You listen to the performance first, or afterward, and then... ¥

S EeE - b e

records, all the music you listen to is transformed
hecause you learn in general what to listen for. This
enjoyable form of self-education can be as thorough
as the Music Appreciation courses given in many
universities.

YOU SUBSCRIBE BUT TAKE ONLY RECORDS
YOU WANT. .. A new Music-Arereciation Rre-
orp will be issued — for subscribers only — every
month. The announcement about cach forthcoming
record will be written by Deems Taylor. After read-
ing this descriptive essay you may take the record
or not, as you decide at the time. You are not obli-
gated as @ subscriber to take any specified number
of records. And, of course, you may stop the sub-
scription at your pleasure — at any time!

TWO TYPES OF RECORDS AT A RELATIVELY
LOW COST . .. All Music-Arericiation Ricorns
will be high-fidelity, long-playing records of the
highest quality — 3313 R.P.M. on Vinylite. They

ON THE OTHER SIDE with the various themes and other main

features of the work played scparately with running explanatory
comment, so that you can learn what to listen for.

is an illuminating analysis of the music,

will be of two kinds: first, a so-called Standard
Record — a twelre-ineh disc — which will present the
performance on one side, the analysis on the other.
This will be sold at $3.60, to subscribers only. The
other will be an Analysis-Only Record — a ten-inch
disc — priced at $2.40. The latter will be made avail-
able cach month for any subscriber whe may already
have a satisfactory long-playing record of the work
being presented. (A small charge will be added to
the prices above to cover postage and handling.)

TRY A ONE-MONTH SUBSCRIPTION — WITH
NO OBLIGATION TO CONTINUE . . . Why net
make a simple trial, to sce if these records are as
pleasurable and as enlightening as you may antici-
pate? The first record, Brrrioves’s Frernn Sym-
piioxy, will be sent to you at cnce — at ne charde.
You may cnd this subscriptior immediately after
hearing this record — and keep it with our compli-
ments — or you may cancel any time thereafter if
you are not completely satisfled with the plan.

PLEASE RETURN ONLY IF YOU HAVE A RECORD PLAYER WHICH CAN
PLAY 33‘/; R. P. M. LONG-PLAYING RECORDS

¢/ o Book-of-the-Month Club, Inc.

MUSIC-APPRECIATION RECORDS s .F
WILL YOU ACCEPT WITHOUT CHARGE

(Beethoven.’sj:fth Symphony

A NEw mcn-rinn ity kecornixé &y 1iee LONDON SYMPHONY ORCHESTRA

345 Hudson Street, New York 14, N_ ¥,

Please send me at once the first Music-AppriciaTion Recorp, Beetho-
ven's Fifth Sympbony. without charge, and enter my rame in a Trial
Subscription to Music-Appriciatios Rrcomps, under the conditions ]
stated above. It is understood that, as a subscriber, | am not obligated
to buy any specified number of records, but may take only those 1 want.
Also, | may cancel my subscription after hearing this first record, or
any time thercafter at my pleasure, but the introductory record is free

in any case,
Norman Del Mar, Condictor e e |
Analvsis by Th Sch ‘ m’.,‘_; (Please Bemiy T '

DALY (257 Omashseneman 40 T

ou wiLL also receive a DESCRIPTIVE ESSAY about the work | Cit z s

by the noted composer and music commentator Deems Taylor, ¥feeonaacanac0acosoacenooaseonaaas On e s MAR 8

as well as A GLOSSARY OF MUSICAL TERMS COMMONLY USED. =
March, 1955 11
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OPPORTUNITY AT RCA
FOR
BROADCAST FIELD ENGINEERS

...........................................................................

RCA needs trained broadcast engineers who can
direct and participate in the installation and service
of television broadcast equipment. Here’s an excelient
opportunity for training and experience with color
TV transmitters.

......................................................................

You need: 2-3 years’ experience in

broadcast equipment, including work on TV

CAN YOU QUALIFY ? transmitter installation. You should have: EE

—_— degree or good technical schooling, 1st Class
Radio-Telephone License.

.............................................................................

. Top Salaries
En] oy R c Aa d vanta ges: Many Liberal Company-Paid Benefits

Relocation Assistance

For personal interview, please send a complete resume of your education and experience to:

Mr. John R. Weld, Employment Manager
Dept. Y-2C, Radio Corporation of America
Camden 2, N. J.

RCA SERVICE COMPANY, INC.

A Radio Corporation of America Subsidiary

_J

12
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D NEW suace

—twin-wing plates provide greater heat
dissipation.
~—wafer stem strengthens construction.

PPO- JY

s X o NEW 12au7a

) L‘ng_ij_ Increases ratings to 275 Ma at 44V
R T drop with 1.0 amp. peak plate current.
F_3 intermittent scan and heater
- cathode failures.
i —completely Interchangeable - ”

m with Type 12AU7. e et ;
¢ -
’ SYLvANIA |

el NEW 1x28 [

s ' Py k \ ’ —lcll-n::ltol T:'n reduloe :

electrolysis. Lower gas leve
y van Ia mu es results in higher breakdown
voltage.

important NEW advances in  —creiemnua — L0Z)

conditiona well above ratings.

\WV/A'RX ON " NEW m;;
GALIEBAGKSE.

—folded-edge plate design
avoids bulb bombardment.
—double-clearance between
mount and bulb top eliminates
the *'pigtail” to grid shorts.
Avoids bulb-puncturing electron

Six ‘‘double-duty’’ tubes designed to lick TV service's Sl e
costliest problems. More to come!
Sylvania’s war against callbacks began with the highly
improved 5U4GB tube. Now Sylvania continues its fight
against profit-grabbing callbacks and offers five more
improved types for TV service. N Ew 18367
. These tubes score a direct hit on the most common =gl aiPosiaiNg stilidaing
quick failures.”” Stronger winged-plate design and wafer- protects filament during
stem construction —sturdier welds and glass-to-metal seals; high-voltage operation.
these plus a score of other mechanical and electrical —Sylvania-developed top.
improvements are incorporated to give trouble-free service. SEPIENypead DCes
. h N positive glass-to-metal seal.
Join the battle against callbacks! Use only Sylvania —high-voltage base
“double-duty”’ types! They’re designed for makes tube interchange-

servicing old as well as new sets. able with coated types.

F NEW osn7cTs

—oblique orientation of sections
reduces microphonism.

~—direct weld between stem pins
and plates strengthens mount.

Look for the new
‘‘dovble-duty" types in this ~<No
yellow-and-black carton. It’s your
calling card of quality.

Sylvania Electric Products Inc.
1740 Broadway, New York 19, N.Y.
,v In Canada: Sylvanla Electric (Canada) Ltd.
University Tower Bldg., 51. Catherine Street
Monireal, P. Q.

LIGHTING + RADIO * ELECTRONICS ¢ TELEVISION ¢ ATOMIC ENERGY
March, 1955 13
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PICKERING models 2 2 ﬂ/carlric[ges

ﬁ%wﬁjgéﬁ% 24“

gz'ﬂ‘%ﬂtﬁ'ﬂf’(l/. . . they are sold separately for all standard arms or

mounted back-to-back to make up the famous

PICKERING 2060 TURNOVER PICKUP.

The 220 and 240 are engineered to
maximize performance. By comparison they

MODEL 220—for 78 rpm records
diomond or sapphire stylus

are without equal...

The 220 and 2480 are

MODEL 240—for 337 Lighter— 6)2 grams
opd 45 rpm records
diamond stylus only Sr“a"er_% by 3/4 by 3//8 inches
Tlle 220 an(l 240 lmve
.
DEL 260 = .
:.‘,?.,;dg, for 78 or 3313 B Highest Output—30 millivolts/10cm/sec.

and 45 rpm records
{the 220 and 240

More Compliance with Less Tracking Force
back -to-back}

Lower Overall Distortion

: Less Moving Mass

e Wider Frequency Response
Mu-Metal Shielding for Less Hum

These characteristics have real meaning to those who understand that
maximum porfcrmancc (Iopends upon componenis which meet professiona[
standards. If you want the best that high fidelity can offer, ask your dealer
to demonstrate the 220, 210 and 260 Pickering cartridges . . .

Fe Most .//z/(//éz y}a?fc( Giero %M///J Coor Decoecd

T i

g Pl CKE HING and company incorporated ¢ Oceanside, L.1., New York

PICKERING COMPONENTS ARE PROFESSIONAL QUALITY

s « « Demonstroted and sold by Leading Radio Parts Distributors everywhare.. For the one nearest you and for detailed literature; write Deph, C-7

14 RADIO & TELEVISION NEWS
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/ts New! 3 Yearsin Development
~Tx -NOW READY FORYOU!

-

re : New Equipment! New Lessons! Enlarged Course!

— SPRAYBERRY PRACTICAL TRAINING IN

RADIO-TELEVISION

3 NO OBLIGATION TRAINING PLANS

You have NO MONTHLY PAYMENT CONTRACT to sign
= ... pay for this outstanding training as you learn!

{ The coniplete facts are 8o big and so important to any man seeking
teaining in Radio-Television that I urge you to mail the coupon be-
low st once for my big all-new 56 paze FREE CATALOG and
FRRELS Sample Lesson. Get the full story of this remarkable new

2

.
AUEMY OF RaDVO
apn B

D
’j
= =K

camacit?

!

1

F % i Frank L. Sprayberry and up-to-the-sccond Training Plan. Yon'll read about my 3 NO
: - Prasident, Spayberry  OBLIGATION PLANS or “packaged unit” instruction for hoth

i o - Academy of Radio beginuers and the experienced man. You'll learn how [ ean now

H - prepare you in as little as 10 MONTHS to ke your place in this fast maving big money

4 industry a9 & Trained Radio-Television Technician. You'll sece that you take no risk in
enrolling for my Training because you DO NOT SIGN A BINDING TIME PAYMUENT
CONTRACT. 1 have been training successful Radio-TV technicians for 22 years . . . 1 can
prepare you, too, to get into Your own profitable S8ervice Shop or a geod paying job,
even if yon have no knowledge of Radio-Television. Mail the eoupon . . . 1 rush full
information FREE and without obligation. (No salesman will eall.]

[ NEwesT | PRACTICE AND TRAIN ATHOME
DEVELOPMENTS | WITH 25 NEW KITS OF EQUIPMENT

You get valuable practical experience In eonstruction. test-
fug and shop practiee. You build & powerful 2 hand saperhet
radlo, the all-new |8 range Surayberry miltitester. the new

These photos show only a small part of

the training equipment | send my students.

Your training cov-

ers U M F Color Spruyberry Training Televislon recelver, sitnal generator,
T . . slgnal tracer and many other projects All equipment 18
elevision, F M, yours to use and keep . . . and You have practically every-

tulug needed to set up a Radlo-Televiston Service Shop.

Oscilloscope
All your traming 18 IN YOUR HOME In spare hours.

Servicing, High Keep on with your present job and incame while learning.
Fidelity Sound I itelp you earn extra sparc time money while you learn. It

Y you expect to he In the armed forces later, there 19 ne hetter
and Transistors, preparation than practieal Sprayherr? Radle-Television

tralning. RRush coupon below for all the faets—#REE!

SPRAYBERRY ACADEMY OF RADIO

111 NORTH CANAL STREET, DEPT. 25-W, CHICAGO 6, ILLINOIS

----------------------—u------------"

SPRAYBERRY ACADEMY OF RADIO  MAIL THIS COUPON FOR FREE
Dept.25-W, 111 N. Canal St., Chicago 6, ll.  FACTS AND SAMPLE LESSON
Pleose rush all information on your ALL-NEW Rodio-Television Train- |

ing Plon. | understond this does not obligate me and that no sales.
man will call upon me._ Include New Catalog and Somple Lesson FREE.

REE CATALOG AND
SAMPLE LESSON
Rush coapon for my cataloy
""How to Make Money in

Radio-Television”. PLUS an e S
actual sample Sprayberry
Lesson without obligation—-ALL Address.
FREE. Mail coupon NOW!?
' City 8 Zone. State
e e L L L L T T T Y P T T
March, 1955 15

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

for only *60%,
own a turntable
comparable

to the finest!

THORENS

E-53 PA

iy
TRANSCRIPTION

TURNTABLE

professional gear-drive model

Here's the turntable that is the
fast-grawing choice of discriminat-
ing music lovers and technicians.
It has all the quality of turntables
costing twice as much. The cast-
aluminum table, with foam rubber
caver, is powered by the modern
Tharens direct-drive matar . ..
silent phono motor.
anical filter assures contin-

ued silent ope

a noise level of
— 48 dh. Has convenient speed
change.

Music Boxes

T H 0 w Swiss Hi-Fi Components
o MADE  Spring Powered Shavers
Lighters

NEw HYOL Panx REw YORK

16

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWwS'
WASHINGTON EDITOR

FCC'S ANNUAL REPORTS are always
husky, impressive volumes, bulging
with unusual information. The latest
edition (covering the period ending
June 30, 1954), issued the day after
the New Year was ushered in, is out-
standing and will be sought by many,
for it is an anniversary issue, high-
lighting the twentieth birthday of the
Commission.

Bristling with facts, the compilation
reveals, for instance, that the nation
is now being served by over 700,000 non-
broadcast transmitters; 44,000 in the
marine bracket; 42,000 in use by the
aviation industry; 146,000 by indus-
trial; 165,000 by public safety stations;
139.000 by land-transportation sta-
tions; 116,000 by hams; 1600 by com-
mon carriers; and nearly 600 by ex-
perimental operators. In addition,
there were nearly 6000 broadcast-sta-
tion authorizations on the books with
over 2600 recorded for AM, and 569
for FM, the only service that had
shown a decline; in 1949, the peak
year, 865 FM stations had recceived
OK's to opcrate. In an effort to help
FM, economically, the Commission has
proposed that stations be permitted to
render supplemental services such as
functional music, storecasting, and
transit radio. Incidentally, five states
now have no FM broadcast stations:
Montana. Nebraska, North Dakota,
Vermont, and Wyoming. And no FM
applications have ever been received
from Montana, while the other four
mentioned once upon a time had FM
stations. The only FM station operat-
ing in any of our territories or island
possessions is in Hawaii.

Interference is still classified as a
balky problem, the annual report dis-
closed. Due to the mounting number
of radio stations, the¢ extreme sensi-
tiveness of TV reception, and the in-
creased use of electronic equipment
and electrical gadgets, the number of
interference cases requiring field in-
vestigation exceeded 18.000.

Restricted radiation devices, such as
community-antenna systems and radi-
ating receivers, continued to be the
basis of a number of complaints.

Commenting on typical complaints
received, the Commission said that a
single excessively-radiating FM re-
ceiver resulted in a series of phone
calls and letters from over forty TV-
receiver owners in Wardensville, W.Va.
And a TV receiver booster in Beau-
mont, Texas, was found to be inter-

www americanradiohistorv. com

fering with an estimated 3000 TV re-
ceivers within the range of more than
a mile. A defective amplifier asso-
ciated with an apartment building
master-TV antenna in Buffalo, N. Y.,
was found to be quite a culprit too; its
interfering oscillations were stronger
than the signal of the local TV sta-
tion. As a result, complaining calls
poured in, particularly to the telephone
switchboard at the station, and also
at a nearby hospital where viewers had
mistakenly blamed equipment at the
hospital for the trouble.

Citing examples of interference from
restricted -and incidental radiation de-
vices, the report described an odd case
reported by the Coast Guard; inter-
ference to a marine and distress fre-
quency was traced to an electric fence
on an inland farm. In Oklahoma, the
public utilities ran into an unusual in-
terference situation. A carrier-current
telemetering circuit was found to be a
radiator, and interfering with a car-
rier-current system operated by a tele-
phone company. In Chicago, TV in-
terference was traced to the com-
plainant's own electronic garage door-
opening device.

IN '54, 576 cases of interference were
caused by industrial, scientific and
medical equipment; a drop from the
641 received in '53, thanks, in part, to
the new program of equipment con-
trol through certification and educa-
tional programs explaining how filters
and shielding can be used to curb
radiation. According to the Commis-
sion a number of cases of serious in-
terference to military and other com-
munication facilities in the New York
area were traced to inadequately
shielded industrial-heating equipment
in plants manufacturing plastic prod-
ucts such as toys, raincoats, pocket-
books, and so on.

Elsewhere, arc welders and elec-
tronic health machines were also
found to be transmitters, causing trou-
ble for a number of services including
the aircraft. The arc-welder problem,
the Commission said, is still far from
solved. In these welders, radio-fre-
guency energy is used to stabilize the
arc when welding stainless steel or
certain nonferrous metals, such as alu-
minum, in an inert gas atmosphere,
The arc welders use spark-type oscil-
lators and, as a consequence, they
produce a broad range of interference.
The FCC has successively postponed

RADIO & TELEVISION NEWS
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ATTENTION SERVICEMEN

Have all of your ambitions
for Greater Earning Power
and Sgcurity been suiisfied?

' New All-Practice Television Trmmng

Has your income been
mcreasmg each year?
America’s total bill for serv-
icing has been going up fast.
Can you look forward to
a secure future? UHF,
Color Television, other
Electronic developments will
pay off for men who keep up
with the field.

The most foolproof, sure-
{ fire way ever discovered for
reaching greater success—
independence —security—is to
keep on learning more!

Not For Beginners
NRT's new Professional Tele-
vision Servicing course can
train vou to ge places in TV

servicing. This course is
for men who know ba-
sic theory, either from

Radio or TV Servic-
ing experience or
planned training
but realize the need

SERVICE MANAGER |

Priced under $200. Equipment supplied
includes 17” Picture Tube, Components
for TV Receiver, Scope, Signal Generator,
HF Probe. LOW MONTHLY PAYMENTS .

You learn hy doing! This is 1009, practical
training. We supply a!f the components. aill

tubes. /ncluding a 17-inch picture tube,

and comprehensive manuals covering a
thoroughly planned program of prac-

tice. You see how various defects A
alfect the performance of a TV A |
receiver—Ilearn lo know the causes
of defects. accurately. easily, and
how to fix them. You do more
than just build circuits. You
gel practice recognizing and
fixing innumerable TV re-

ceiver troubles. You get

actual experience Servicing.”’
aligning TV receiv- call.

ers. diagnosing the ™~y

causesof complaints Name

from scope patterns.

eliminating interfer- .
ence. using germani- ™ B Sl
um crystals to rectify IN City

1

the TV picture signal,
and much more service ex-
perience {oo extensive lo list. =

March, 1955

SERVICING }s
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Notional Radio Institute, Dept. 5CET,
16th and U Sts., N.W_, Woashington 9, D.C.

P’lease send my FREL copy of “*How to Reach the Top in TV

1 understand no salesman will
..................... Age
Zone State. ..

Approved Member, Nationol Home $tudy Council

R e e e e e = e -

for more knowledge to be able
to forge ahead.

UHF and Color TV
Making New Boom

Installing front-end channel se-
lector strips in medern UHF-
VHF Television receivers and
learning UHF servicing prob-
lems and their solution is part
of the practice you get if you
live in a UHF area. To cash in
on the coming color TV boom
vou'll need the experience this
training gives.

Get Details FREE

Find out what you get. what you learn
from NRR1's new course 'n I’rolessional
Television Servicing. See pictures of
equipnient supplied. read whal you
practice. Judge for voursell whether
this training will further your ambition
to reach the top in TV servicing. Mail-
ing the coupon involves no obligation.
Address National Radio Institute,
Dept. 5CET, 16 & U Sts.,, N.W.,
Washington 9, D.C.

Coupon Brings Important

O e e e
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BE YOUR OWN
AUDIO ENGINEER

MODEL 80
MODEL 8112
MODEL 8115

CABINART

Model 80 has lift lid, removable panels,
EQU'PMENT I!ocm rolﬂladeunad far 12"3;:/15"; sp;gkers.
vera imensions: A*'H, W
CABINET 16''D. MB0 tuner section, inside: 20"H:
213w, 15%"°D. M8112, MBI boffe
volume: & cubic feet. %" white pine

80 i i o
SPEAKER o ::u pmen:‘ cobl:'al Iu'vt 512: :s

oy er t kit !

CABINET pen et cabnet ¥

8115 15’ specker cabinet kit 18.00

KITS

ACOUSTICALLY ENGINEERED — ASSEMBLED WITH ONLY A SCREWDRIVER!

FEATURING
THE KLIPSCH-DESIGNED

DIRECT RADIATION OF HIGHS
BACK RADIATION OF LOWS

- l.

ready-to-finish birch

All kits precision-cut to size, bofflles pre-cut for
12" or 15°" speakers, Kits inclvde Saren plastic
acousticloth, glua, sandpoper, plastic wood, hord.
ware, assembly instructions ond finishing instruc-
tions, Write for complete cotalags ond neerest
Cabinart kit dealer.

MODEL K-12
MODEL K-15

K. 12 36.00
K. 15 42.00

Mode! 61, Model 63

corner horn

KITFORMS  BY K

CABINART

"4
KITS

REBEL enclosure development entails a
cavity and slot port, to form a resonant
chamber, and a horn coupled to the
slot, The slot is loaded by the horn; the
proportioning of slot, cavity and horn
provide bass response below 100 cy-
cles which corresponds in efficiency
to the front-of-cone direct radiator re-
sponse above this critical 100-cycle
point. There are two ways one might
consider the function of this horn. One
is a bass reflex with a horn acting as
a resistive load on the port. System
resonances are damped by useful
radiation resistance while the horn
does not cost anything. It is already
formed by the room corner. Again, if
a full horn were added below the
100-cycle point bass response would
be boomy and unnatural. But, in the
Rebel enclosures, the cavity-port com-
bination acts as an acoustic low pass
filter. And its design is such that low-
end response will compare with re-
sponse higher in the sound scale.

12" speaker — $19.95
15" speaker — $23.95

all prices slighily higher west and sauth

& Trade Adark

75 North 11th Street
Brooklyn, N. Y.

www americanradiohistorv. com

issuance of a ruling covering welding
stabilizers. while working with indus-
try to develop mutually satsfactory
standards. The Navy has also been
called in to lend a hand.

A new type of medical equipment,
that could be a source of radiation, also
came into the picture during the year;
ultrasonic apparatus. As a result, the
Commission was petitioned by the
Electro Medical Manufacturers Asso-
ciation to provide for type approval
and establish radiation limitations.

Reviewing the number of radio oper-
ator authorizations of different classes
now outstanding, the annual survey
declared that there are 850.000 com-
mercial and 120,000 ham operators
listed; figures that are strikingly il-
lustrative of the tremendous growth of
industry during the two decades that
the Commission has been in business.

A REVEALING ANALYSIS of the prog-
ress made by radio and electronics in
the railroad world appeared recently
in a special report issued by the Wash-
ington office of the Association of
American Railroads.

It is no exaggeration to say, it was
noted, that radio and coordinated com-
munications improvements have revo-
lutionized important phases of yard
operations, Explaining radio's role,
the report said that in a large modern
vard, the yardmaster now is in instant
touch with all switching crews under
his jurisdiction. By means of two-
way radio, he can communicate in-
structions to or receive information
from crews of switching engines at
great distances from headquarters,
Loudspeakers on the ground permit
him to communicate with hump and
tower operators. while talk - back
speakers throughout the yard permit
two-way conversations. Under present
conditions requiring speedy classifica-
tion and dispatch of the long trains
now operated, the valuc of such in-
stant communication and coordination
is obvious, the rail-group survey re-
ported.

Within the switching crew itself. a
round-robin communication circuit is
used in flat-switching yards, and a
conductor carries a portable radio into
which he speaks his orders, the report
disclosed. Signals from this radio au-
tomatically actuate both a high-pow-
ecred relay transmitter and a loeal
loudspeaker system. The enginecer thus
receives the order by radio, at the
same time the switchmen hear it over
vard loudspeakers. The engineer, in
turn, can reply over his radio trans-
mitter, with his message heard by both
the conductor and switchmen over the
loudspeaker system.

Similarly, it was said. utilization of
radio in train operation yields valuable
benefits. With trains a mile or more in
length not uncommon now. communi-
cation from front to rear by hand sig-
nals leaves much to be desired. Radio
communication between ecaboose and
engine meets this need. and brings
many advantages in getting trains

(Continuwed on page 173)
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CREI prepares you

quickly for

stccess In

The future is in your hands!

The signs are plain as to the future of the trained men in the electronics

industry. It is a tremendous industry. and
jobs than there are trained men 1o fill them. But

a trained and untrained applicant,
biggest problem 1s to decide on

CREI Home Study . . .
The Quick Way to Get There.

LV

Since 1927 CRE! has given thousands
of ambitious young men the technical
knowledge that leads to more money and
security. The time-tested CREI procedure
can help you. too- if you reaily want to
be helped. CRELI lessons are prepared by
experts in easy-to-understand form. There
is a course of instruction geared to the
field in which you want to specialize. You
study at your convenience, at vour rate of
speed. Your CREI instructors guide you
carefully through the material, and grade
your written work personally (not by
machine)

Industry Recognizes
CREI Training.

CRE!I courses are prepared. and
taught with an eye to the necds und de-
mands of industry, so your CREL diploma
can open many doors for you. Countless
CRE! graduates now enjoy important.
good-paying positions with America’s
most important companies. Many famous
organizations have arranged CRE] group
training for their radio-electronics-tele-

vision personnel. To name a few: All
America Cables and Radio. In¢
Canadian Aviation Electronics. Lud.

Canadian Broadcasting Corporation
Columbia Broadcasting System: Canadian
sarconi Company: Hoffman Radio Cor-
poration: Machleu Laboratories: Glenn
L. Martin Company: Magnavos Com-
pany: Pan American Airways. Adanuc
Division: Radio Corporation ol America.
RCA Victor Divasion:. Technical Ap-
phance Corporation: Trans-Canada Air
Lines: United Air Lines. Their choice for
training of their own personnel 1s a good
cue for your choice of a school

at the present time there are more
when there's a choice between

the trained man will get the job. Your
and begin the best possible training program.

‘f Benefits Felt

L] Right Away.
ﬂ s z'&
o L\

Almost |mmcd|alel_v. you feel the
benetits of CREID training. Your em-
ployer. when informed of your step to-
ward adyancement (only at your request).
is certain to take new interest in you and
in your future. What you learn in CREI
Home Study can start helping you do a
better job immediately.

CAPITOL RADIO ENGINEERING INSTITUTE

Founded in 1927
Washington 10, D. C.

Accredited Technical Curricula ®

3224 16th Street, N.W.

MAIL THIS POSTAGE-FREE POSTCARD TODAY

www americanradiohistorv. com

MBROADCASTING
W TELEVISION
BMMANUFACTURING

W COMMUNICATIONS
B SERVICING

WAERONAUTIGAL
ELECTRONICS

CREI also offers
Resident Instruction

at the same high technical level
day or night. in Washington. . C. New
classes start ence a month. If this instruc-
tion meets your requirements, check the
coupon for Residence School catalog.

INFORMATION FOR VETERANS

If you were discharged after June 27, 1950 —let the
new G. 1. Bill of Rights help you obtain resident
instruction. Check the coupon for full information.

Get this fact-packed booklet
today. It's free.

Called “Your Future in the New
World of Electronics.” this free illustrated
booklet gives you the latest picture of the
growth and future of the gigantic elec-
tronics world. 1t includes a complete out-
line of the courses CREI otlers (except
Televisionand FM Servicing)togetherwith
all the tacts you need to judge and com-
pare. Take 2 minutes to send for this book -
let right now. We'll promptly send vour
copy. The rest- your future —1s up to

YOU See Our Ad On The Next Page »

L}
] CAP|TOL RAD'O ENG'NEERING INST'TUTE To help us answer your re-
: Dept 141-B, 3224 16th St., N.W. Washington 10, D. C. glu:.s' ""r:hll:’luor:lir‘.q p.::'acsr-
b Please send m ¢ course oufline and FREE llustrated Moo
¥ Booklet "Your Fufure in the New World of Electronics™ EMPLOYED
] scribing rtunities and CREI study courses 8y
: y| Electronics Engineering
TYPE OF
» CHECK O Practical Radio Engineering PRESENT 'WORK
} FIELD OF [] Broadcast Radio Engineering [AM. FM, TV
: GREATEST O Practical Telev n Engineering SCHOOL
» \nTEResT | O Aeronautical Electronics Engineering 8ACKGROUND
: 0O TV. FM & Advanced AM Servicing
5 ELECTRONICS
. EXPERIENCE
p Name
]
] IN WHAT BRANCH OF
» Street ELECTRONICS MOST IN
: TERESTED?
: Zone tate
' HECK: [] Residence Sch Veteran
]
]
"
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OU CAN PLOD ALONG for yvears,

getting a paltry increase now and
then. enjoying little security, find-
ing your work dull and drab.

Then something happens.
Things look up. You hecome more
confident. Your earnings rise. You
feel more important.

“Luck.” some may say.

Contacts,” others may suggest.

But in vour heart, yvou will
know the answer: “Training."” And
it all may have started the moment
vou filled out a coupon requesting a
copy of a free booklet named “Your
Future in the New World of Elec-
tronics.” From this data vou get
knowledge of where you stand in
Electronics. Tremendous expansion
leaves this gigantic industry plead-
ing for trained men. Top manufac-
turers sold billions of dollars worth
of electronic merchandise in 1953.
By 1960, the radio-electronics indus-
try should do no less than 10 hillion
dollars per year, not counting mili-
tary orders.

Today there are over 97.000
radio-equipped police cars; an even
larger number of taxis are radio
equipped (at least 87.000): 32.000
civilian planes have radio; 35,000

The data that Launched
Thousands of Careers
1s yours FREE to show

HOW YOU CAN BE SUCCESSFUL
IN RADIO-TV-ELECTRONICS

Send for Your Booklet Today!

American ships have radio.

Today there are over 120.000.-
000 radios in use. There are 28,000,-
000 TV sets and 381 TV stations in
operation. Color TV is coming into
its own. Countless positions must
be filled- -in development, research.
design, production, testing and in-
spection, manufacture, broadcast-
ing, telecasting and servicing. To
fill these posts, trained men are
necded men who somewhere along
the line take time to improve their
krnowledge. their skills. Men who,
today, perhaps, take two minutes
to send for a booklet.

“Your Future in the New World
of Electronics” shows vou how CREI
Home Study leads the way to
greater ecarnings through the invit-
ing opportunities described above.

However, CREI does not prom-
ise you a “snap.” With an accredited
technieal school such as this. vou
must study to convert yvour ambi-
tion into technical knowledge you
can sell in the fabulous Electronics
market.

Since its founding in 1927,
CREI has provided thousands of
professional radio men with techni-
cal educations. During World War

Ist Class
Permit No. 288-R
Sec. 349 P.L.R.
Washington, D. C.

BUSINESS REPLY CARD

No Postage Stamp Necessary | Mailed In United States

3¢ Postage Will Be Paid By
CAPITOL RADIO ENGINEERING INSTITUTE
3224 16th Street, N.W.
Washington 10, D. C.

U AN ESastSsEnsats st innnn dnnid

Olanavaw,

m
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I1 CREI trained thousands for the
Armed Services. Leading firms
choose CREI courses for group
training in electronics, at company
expense, among them United Air
Lines. Canadian Broadcasting Cor-
poration, Trans-Canada Airlines,
Sears. Roebuck and Co., Bendix
Products Division, All-American
Cables and Radio. Inc., and RCA
Victor Division.

CREI courses are prepared by
recognized experts, in a practical,
easily understood manner. You get
the bhenefit of time-tested materials,
under the personal supervision of a
CREI Staff Instructor, who knows
and teuches 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 graduates find their
CRE! diplomas keyvs-to-success in
Radio, TV and Electronics. CREI
alumni hold top positions in Amer-
ica’s leading firms. At your service
is the CREI Placement Bureau,
which finds positions for advanced
students and graduates. Although
CREI does not guarantee jobs, re-
quests for personnel far exceed cur-
rent supply.

Now is the time of decision for
vou. Luck will not propel you for-
ward unless it finds vou trained.
Contacts won’t budge you an inch
unless yvou have the skill to back
them up. The answer is: Technical
Training and willingness to
learn. Together they will bring vou
increased earnings in this new Age
the Electronics. Fill out the postage-
free reply card and mail it now.
We'll promptly send you vour free
copy of “Your Future in the New
World of Electronics.” The rest—
your future-—is up to you.

‘pOSTAGEFREE
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G-C RADIO-TELEVISION CHEMICAL LAB G-C ROOF-SEEL COMPOUNO G-C LENS-TUBE CLEANER G-C DE-0X-ID G-C INSULATION AND
Save time and money, with this comglete lab of 20 2 oz, G-C Seal holes in tools on (ool -top Specially prepared to remove Cleans and prevents oxidation DIPPING VARNISH
chemicals. Do all repairs to speakers, coils, dials, etc. Free metal antenna instaliations. Stop fingez marks and spots on on all sensitive circuit con- Treat field coils. chokes. moisy
rack included. call-backs picture tube and lens tacts, swilches, efc, or duzzing tramsformer
NO. 947 NET 97.65 NO. 18-16 Pint can NET $0.50 NO.216:22-0z. bottle NET §0.36 NO. 19-2 2-02.bottle NET $0.96 NOQ. 56-2 2-0z. bottle NET$0.39
E
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G-C SCRATCH REMOVER G-C DELUXE FELT-KOAT KIT G-C DIal CORD DRESSING ~ G-C RADIO KNOB KIT G-C KNOB SPRING KIT G-C TURNTABLE SPRING KIT
Dark shade covers haitline Complete flock finishing kit Prevenls dial cord slipping. Kil contains 35 assorted wal. it of 100 knob springs in 12 Kit of 50 assorted turntahle
scralches, renews appearance for applying to turntables. Simply rub dressing stock on nut and ivory replacement different styles. Tempered springs for replacement on
of TV set. furniture grilles, cabinets, etc. cord. Long lasting. knobs. Includes springs spring steel. RCA. Philco. Zenith. etc
NO.92-2 2-02. boltle NET $0.30 NO.180-0 NET §2.25 NO. 122 NET 30.1% NO. 1140 NET $2.82 NO. 1051 NET S1.17 NC. 6478 NET $1.65

; GENERAL ;4% 7M 7460/6
RADIO-TV
SERVICE AIDS et

G-C wOOD CABINET GLUE G-C RADIO-TV SPAGHETTI

Repair TV and radio cabinets. M m Best grade varmished tubing
furniture, etc. Fasten gnll L in 20-ft. lengths. Fil No. 12

cloth, labels C EM E N T No. 18 wire. Five color

NO.39-2 2-0z. bottle NET 50.39 NO. 4939 NET S1.11
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G-C MIKE CONNECTOR G-C PHOND PLUG G-C STO. TERMINAL STRIPS G-C POCKET WIRE STRIPPER G-C STATIC SPRING G-C AUTO RAOIO TUNER
Single contact male type. Phono connector for RCA Bakelite insulation Vg™ thick, Popular wire strrpper 15 also Eliminates auto front wheel Handy tuner tool for adjusl
completely shielded. Brass, Philco. Zenith and others. Use spacing. Five lugs, others sciaper. culler, screwdriver static noise. Riveted metal ing auto radio when chass
bright chrome plated also for auto radio 1to12 and wire winder. points for firm contact and cables are removed
NO. 1940 NET 50.30 NO. 1742 NET %0.06 NO. 1783 NET $0.077 NO. 157 NET 50.30 NO. 1038 NET 0.3 NO. 8785 NET $p.27

3 4
P 3 fa
_ & e———>
“ 4o & &
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G'C FAHNESTOCK ClIPS G-C BANANA JACK G-C TV ALIGNMENT KIT G-C HANOLE INSULATORS G-C 6-PIECE “SLIP-DN” SET G-C INSPECTIDN LIGHT
Spring bras 47 1ong x %4 Standard jack. insulated 74" Handy versatile alignment Envelope of assorted sizes to Friction nandle holds 5 plated Service light where you wanl
wide. No. 6 mig. hoie. Box head. Mounts in 545 hole. tool kit in plaslic  holder, insulate handles on pher h=x ke1 zes s it. Ideal for production n-
of 146, Medinm Size ND. 7741 Color Red NET $0.132 Four basic tools cutters. etc. Neal appearing spection. 110 v. AC-DC
ND. 6302-G NET 52.46 ND.1742 Color Bfack NET $0.132 ND. 8457 NET S1.717 NO. 8118-E NET %0.27 ND. 713 NET §1.3% NO. 783 NET $1.35

o FREE!
Sy,
% - w—/  Send postage for your
; - A lustiated Catalog
e iﬂ'\

G-C PIN STRAIGHTENER G-C LIGHTNING ARRESTDR G-C 300-DHM CONNECTDR G-C H O POWER SWITCH 301 = B
Straightens hoth miniature Underwnters” approved. lor Screw-type connector tosphee D.P.S.T. toggle switch. Rated 25%
and jumbo-miniature tubes all types of UHF-VHF lead-in 300-ohm twin lLine Retains 12 amp. at 125 volis. For
of both 7- and 9-pin types lines. Easy 1o use. wire chatracteristics motors. appliances, etc. 4(4&0%04/

ND. B655 NET 51.50 ND. 8642 NET $0.75 ND.8095-E Env. of 2 NET $0.27 NO. 1350 NET 1.2 \  Gtntnns cowint
— N — MANUFACT NG COMPANY L'
i s G o = (- _l._._ _____ _l_. — | i
0BBER q ! 2 ) I X
0UR 5 h—
ASK Y v | A | l 2 )
‘& l | >
FOR THE | & | | "I GENERAL CEMENT
GC i
G-C "KLEFR LENS” ' G C ] Way Tv lIN[ KLIP G-C UNIV. UHF-VHF MITY-V AGJIJSIAB[E|
LENS CLEANER 9019 NET 50.12 LIGHTNING ARRESTOR UHF-VHF ANTENNA | P .
SPECIALS OF THE MONTH [ wo.soer — et SuJ.‘:_J_ NO. 8547 NET 50.75 | ND. A-3098 NET 32.2% )
Sy __.______l._._.__,___ "] 904 Taylor Avenue - Rockford, lllinois
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“"The RAINBOW brings metropolitan recep-
tion to isolated areas."

"Gets more stations in this .fringe area
than any other antenna made."

"Just what our customers have been wait-
ing for -- a powerful, sturdy, economical
antenna.®

tJust @ few of the many leMers of praise we receive daily.

What do America’s servicemen think of Channel Master's
RAINBOW antenna? Here are their very wordsf: ! ﬁ ’
LOOK at the RAINBOW'S unique design, so deceptively simple,
yet so unbelievably efficient. LOOK at its advanced features: New
Spacing Formula, new Triple-Section High Band elements, new full-
efficiency Intermix Design, and the brilliant triple-power TRI-POLE! NO TH’NG
LOOK ot its remarkable Yagi performance on every channel, its
sharp single lobe. LOOK at its rugged, durable 100% aluminum
construction, reinforced at all stress points. LOOK at its trigger-fast t f
“Snap-lock” Action, Channe| Master’s fabulous preassembly that o “ ' e r o rms
snaps open, focks open, without hardware or tightening.
With every installation, Channel Master’s RAINBOW again
proves itself the most powerful TV antenna yet developed by

modern science. Bay for bay, it out-performs every all-channel
antenna on the market today!

Get In On This High-Powered Advertising Deal

Your Channel Master distributor offers you a hard-hitting promo-
tion program which includes TV spot films, newspaper mat ads,
radio ads, full-color display material, and consumer literature.
Advertise and install America’s best known, most wanted antenna.

Here's how the RAINBOW out-performs the famous Champion:

+h 14 IS8 415 43540.5 03 o2 L1Se2 o35 04
D8 b8/ be! 08 DA DY DB O o8| D3| 09! o8l

= : Ly 7. model no. 331
o | 3 LTS . g s
et ¥ DE Db be DB | DX DE DE DB OB OB O8| B8
veded (43 142503 o3 (+4 | 4541 81 47 47 425405 5
Chempien aimosow | 00 03| 8/ 0% | 0% | 0 D% 08 o8 DS DB D

There's a RAINBOW model for every area . ..
for every purse!

For fringe and super-fringe areas:

Super RAINBOW model no. 231, S3759 iy, ST Exclusi
stacked Super RAINBOW model no. 331-2, S7579 i, P elattin xc'uswe
voltage) Design
For suburban and near-fringe areas: " . >

Delivers

[l
o Ttiple-
For economy installations: | ]
(featuring butted tubing) "‘}' ¢ P’Cfal'e
Challenger RAINBOW model no, 332, $189 i,

i ,,1 Fratent Me. 7.671.738
stacked Challenger RAINBOW model no. 332-2, S3750 ), R . powe’! Othes Paremns Pending

ChampionRAINBOW model no. 330, $23%0 j;,,
stacked Champion RAINBOW model no. 330-2, 4850 5.,

'

mode! no. 330.2
332-2
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coupling system

the great Channel Master development
that permits unlimited antenna combinations

with only one transmission line to the set!

the NEW WAY, the BEST WAY,
the only AUTOMATIC WAY to get
all-channel, oll-direction reception . . .

o Without rotators!

SelecTenna means: no extra control unit on
A the set; no moving parts to get out of order;
antennas are always in perfect orientation.

. 5
e Without switches!
SelecTenna means: no manual switches to
bother with; better performance because cou-
plers have less insertion loss than switches.

e Without multiple lead-in wires?
SelecTenna means: neater, more profes-
sional installations, becouse no complicated
wiring enters the home. Only one lead connects
to the set.

This modern way to obtain multi-directional
reception — with its individual band_pass
filter networks — offers the consumer great
convenience advantages possible in no other
system. There’s never been anything like it!
The SelecTenna System is rapidly replacing all
; older methods. Use it on your next ‘‘multi-
o direction’ installation!

FREE TECHNICAL
ADVISORY SERVICE

Our engineers will
- tell you the correct
hook-vp for your area.
Merely list the chan-
nels you expect to re-
ceive, as well as the

Simple as:

A Bl

Couplers snap

together.

aie

@ CHANNEL MASTER CORP. ..cxvviic. o »

different antennas you
would like to hook ¥
vp. No charge or “
obligation.

SR Ry

Simply select your

the right signal is

olways there !}

channel on the set---

list price:
5542
each

including mounting
hardware and
connecting wire.

“a%" The World's Largest Manufacturer of Television Antennas and Accessories.

Copyright 1954, Chonnel Master Corp.

www.americanradiohistorv.com

This particular
interlocked stack
consists of

four Antenna

Couplers and
one Hi-Lo Coupler,
for joining two
High Band and
two Low Band

antennas.


www.americanradiohistory.com
www.americanradiohistory.com

Enclosed selector switch
construction keeps dirt o
contact alignment per
Triplett design represen
mination of a quart
switch making experiefice. Unit con-
struction—All resistors, shunts, rec-
tifier and batteries hou§ed in a molded
base integral with th& switch. Elimi-
nates chance for shorts. Direct con-
rections. No cabling.

Precision film or wire-wound resis-
tors, mounted in their own separate
comoartment—assures greater accu-
racy. Four connectors at top of case,
controls, knobs and instrument are
all flush mounted with the panel.

TRIPLETT ELECTRICAL INSTRUMENT CO.
Bluffton, Ohio

24

All Triplett test instruments

meel the requivements of tonior-
row'’s color TV?

3” 0-200 Microammeter, RED e DOT
Lifetime guaranteed. Red and black
dial markings on white. Easy to read
scale.

Precalibrated rectifier unit. Batter-
ies—self-contained, snap-in types, eas-
ily replaced.

RANGES

D.C. VOLTS: 0-10-50-250-1000-5000, at
1000 Ohms/Volt.

A.C. VOLTS: 0-10-50-250-1000-5000, at
1000 Ohms/Volt.

D.C. MA: 0-10-100, at 250 M.V.

D.C. AMP.: 0-1, at 250 M.V.

OHMS: 0-3000-300,000 (20-2000 center
scale).

MEGOHMS: 0-3 (20,000 Ohms center
scale).

{Compensated Ohmmeter circuit.)
Also available—Model 666-HH Pocket
VOM, Dealer Net $24.50.

e

www americanradiohistorv com

ELING  LIGHT

BUT WITH A COMPLETE

\. pOCket-sized

)

Burlon browne adverlising

LABORATORY

LW TY T for his service needs in the Triplett
Model 666R pocket size VOM

LLEVAARL N 1M too, on expense

Model 666R is only $26.50 dealer net

100
500 ZAO X
Y2

‘mﬁna"

®
< 10900 /4 MODEL 666-R

CAUTION ON HIGH_\;O-LiS

(4]

5000 OF"F

1000 _\

250~

5000
1000

250 |A
c

-so|Y

0
—0
X100 — -
A

X1000 ——— | \____100

IAMP
Q.: OHMS l (T ADJ o

Dim.: 3 1/16 x 5 7/8 x 2 9/16

RADIO & TELEYISION NEWS
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P ciudy AT HOME in your SPARE TiME (HMERERANSIN
£ to be a TELEVISION TECHNICIAN (GNEVERERANSE
YOU LEARN MORE

= because | GIVE YOU MORE!
J} 't

B Ammater- Ohmmm
h L (W Telephone Transmitter

Super-fier
Radio Receives

Every one of my students gets enough equipment to set up his own home laboratory. You
learn to be a television technician by actuolly doing what a TV technician must do on the job.
With the equipment | send you, you build and keep a professional GIANT SCREEN TV
RECEIVER complete with big piciure tube (takes any size up to 21-inch) . . . 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. No experience is necessary . . . My practical, easy-to-understand lessons
have brought success to hundreds of men, many with no more than a grammar school
education.

Public Address System

RF Signal
Gensrator

EARN WHILE YOU LEARN

My Courses cover all phases of radio, FM and television. Almost from fhe very start you can earn exira money while
learning by repairing Radio-TV sets for friends and neightors.

. Radio, FM and Television Technician Course Mony of my students earn up to $25 o week . . . pay for their

(No Previous Experience Necessary) entire fraining from Spare time eornings. . . start their own
You learn by procticing with the professional equipment 1 send you. profitable service business.
Many of my groduates now hold down good poying fechnician jobs with i
such firms os RCA, NBC-TV, (BS-TV, DUMONT TV ond numerous other TV &EE- FCC COACHING COURSE!
studios ond plants. Important for BETTER PAY JOBS requiring FCC License. You
. EM-TV Technician Course get this troining AT NO EXTRA COST. Top TV jobs go to

FCC-licensed technicions.

My School fully approved to train veterans under new
Korean G.I. Bill. Write discharge date on coupon.

(Previous Training or Experience in Radio Required)

You con save months of lime if you have previous Armed Forces or civilion
rodio experience! Train of home with kits of paris, plus equipmen! to
build BIG SCREEN TV RECEIVER. ALL FURNISHED AT NO EXTRA (COSTI

After you finish your home study training in Course 1 or 2 you
ge! two weeks, 50 hours, of intensive Loboratory work on modern

elecironic equipment of our ossociote school in New York City,
Pierce School of Radio & Television. THIS EXTRA TRAINING IS yaﬂ Gf'r EE
YOURS AT NO EXTRA COST WHATSOEVER. My courses ore com- W -F MR I/ 117 d

plete without this extra iraining, however. 11 is just on added

opportunity for review ond practice.

MAIL THIS COUPON TODAY!
NO SALESMAN WILL CALL!

N BN EN BN BN BN BN En .
e, Leeward T Lowss, Pregidest Dupr. T3
BARIO-TELEVISION TRAIMING ARSOCLATION

57 Emat THth Siresl, Hew York 3, W Y.

Bear Mr Lome: Meil ma pwar MEW FELD 0DDE, TRED SAMFLE
LESIOH, ané FREE aids thal will shew ma bow | osn mats BIG
WINEY (M TELEWISION. | uwdsriiond | o wnder =o sbligation oad
o tateran will el

{PLEASE PRINE PLAINLY)

TV Cameraman and Studio Technician Course

{Advanced Training for Men with Rodio or TV FREE

. . o HOW TC wang
Training or Experience) uOnEr w1y

I train you at home for on exciting high poy job as the man
behind the TV camera. Work with TV stars in TV studios or
““on location'’ at remote pick-ups!

An optional 30 hour one-week course of practical work on TV
studio equipment of Pierce School is offered upon completion
of Course 3.

Iadwldu,mwnlmumq Immﬁm: oo i e L

[ FATY Terblchan Covrrs Wirbis diacharge gabs I
52 EAST 19th STREET ¢ NEW YORK 3, N. Y. ] TV Comsramas & Siadia Tochsitiosn (aarea

Licensed by the State of New York ® Approved for Veteron Training 0 o s e e e s e See Sem
March, 1955

FREE
Htarg
OF ruryeg
¥ Starigwg

Home, Ags.

& bl

_‘ www americanradiohictorvy com
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...for new installations

...for replacement needs!

// Here is the outstanding, NEW
RADIART /  auto aerial and it has everything!
: Handsome in appearance . . . out-
standing in performance . .. and
a new design that is a snappy
y one-two-three installation WITH-
AUTO AERIAL OUT EVEN LOOKING UNDER

MODEL BBE THE FENDER! L

Here are a few of the features:
* Speedy, one-man installation

30° mast adjustment

*
* Fits all body and fender contours
* 57%" length extended — 18-8 stainless

steel
* Extra long, full 42" polyethylene
lead-in
LA TI
s AL ON
\
>

L) x4 CLEVELAND 13, D.
LTS

,® TV Antennas - Avto Aerials - Yibrators - Rotors - Power Supplies

RADIO & TELEVISION NEWS

éﬂ—sTHE RADIART CORPORATION

26
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Home Study Courses in

TELEVISION SERVICING

offered by

RCA INSTITUTES

Study Television Servicing—from the very source of the latest, up-to-
the-minute TV and Color TV developments. Train under the direction
of men who are experts in this field. Take advantage of this oppor-
tunity to place yourself on the road to success in television. RCA
Institutes, Inc. (A Service of Radio Corporation of America),
thoroughly trains you in the “why’’ as well as the “how"

of servicing television receivers.

\

e
FIRST HOME STUDY COURSE ~————— HOME STUDY COURSE IN

IN COLOR TV SERVICING

Now you can train yourself to take advantage of the big
future in Color TV. RCA Institutes Home Study Course
covers all phases of Color TV Servicing. It is a practical
down-to-earth course in basic color theory as well as how-to-
do-it servicing techniques.

This color television course was planned and developed
through the combined efforts of instructors of RCA Institutes,
engineers of RCA Laboratories, and training specialists of
RCA Service Company. You get the benefit of years of RCA
research and development in color television.

Because ‘of its highly specialized nature, this course is
offered only to those already experienced in radio-television
servicing. Color TV Servicing will open the door to the big
opportunity you've always hoped for. Find out how easy it
is to cash in on color TV. Mail coupon today.

SEND FOR FREE BOOKLET

Mail coupon in envelope or paste on
posta!l cord. Check course you ore inter-
ested In. We will send you o booklet that
gives you complete Information. No sales-
man will call,

RCA INSTITUTES, INC.

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

BLACK-AND-WHITE TV SERVICING

Thousands of men in the radio-electronics industry have
successfully trained themselves as qualified specialists for a
good job or a business of their own—servicing television
receivers. You can do this too.

This RCA Institutes TV Servicing course gives you up-to-
the-minute training and information on the very latest
developments in black-and-white television.

As you study at home, in your spare time, you progress
rapidly. Hundreds of pictures and diagrams, easy-to-under-
stand lessons help you to quickly become a qualified TV
serviceman.

There are ample opportunities in TV, for radio servicemen
who have expert training. Mail coupon today. Start on the
road to success in TV Servicing.

MAIL COUPON NOW

RCA INSTITUTES, INC.
Home Study Dept. RN 355
350 West Fourth Street, New York 14, N. Y.

Without obligation on my part, please send me
copy of booklet on:

) Home Study -Course in TELEVIHION SERVICING
) Home Study Course in CoLor TV SgrVICING.

Zone _State

T
|
|
{ . (please print)
I
I
I
|
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National Schools brings you a new dimension in training
for TELEVISION-RADIO-ELECTRONICS

YOU CAN LEARN BY HOME STUDY, IF—

—you are ambitious to increase your earning power.
—you want to broaden your knowledge and skill.
—you choose the school with the most complete training

and service.

50 Years of Successful Training

National Schools has been training men for success since 1905.
Our graduates are located around the globe, in good-paying jobs
in servicing, installation and manufacturing...in public and
private industry, or in their own businesses. All this experience
and background are your assurance of success.
What This New Dimension in Home Study Means to You
As a National Schools student, with Shop Method Home Training,
you master all phases of the industry —TV, Radio, Electronics-
theory and practice. You learn HOW and WHY, in one complete
course at one low tuition,
Because National Schools’ world headquarters are in Los Angeles
—*"capital c¢city'” of TV-Radio-Electronics—our staff is in close
touch with industry. Our lessons and manuals are constantly
revised to keep you up-to-the-minute on latest developments. We
show you how to make spare time earnings as you learn, and we
give you free placement assistance upon graduation. National
Schools is approved for G. I. Training. Both Resident and Home
Study courses are offered. If you are of draft age, our training
helps you achieve specialized ratings and higher pay grades.
This new dimension enables us to train you as you should be
trained at home, regardless of your age or previous education.

Your Course Includes Valuable Units
We send you important equipment, including a commercial, pro-

March, 1955

fessional Multitester...plus parts to build Receivers, Oscillators,
Signal Generator, Continuity Checker, other units, and Short
Wave and Standard Broadcast Superhet Receiver.
Mail Coupon for Complete Information

Get these two free books about this new
dimension in Home Training. A Compre- .
hensive, illustrated fact-book and a
sample National Schools lesson. No
obligation, so mail coupon today.

NATIONAL SCHOOLS
TECHNICAL TRADE TRAINING SINCE 1905

Los Angeles37,Calif. + Chicago: 323 W._Polk St.
InCanada: 811 W. Hastings St.,Vancouver, B.C.

MAIL NOW TO OFFICE NEAREST YOIJ'
[mail in envelope or paste on Postal <ard)

NATIONAL SCHOOLS, Dept. RH-35

4000 S. FIGUEROA STREET OR 323 W. POLK STREET
LOS ANGELES 37, CALIF,, CHICAGO 7, ILL.

Rush FreE Book, ' Your Future in Radio-T'V-Electronics,’’
and Free Lisson. No obligation, no salesman will call

NAME_____ BIRTHDAY— 19
ADDRESS S — R ——— .}
CITY I = _ZONE STATE

[J Check if interested ONLY in Resident Training ot Los Angeles.
VETERANS: Give date of discharge S

»n
~0
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NOW... Adjustable

Speaker Networks
by i

e To balance your system
o To suit any speaker combination
e To improve your present system

For the first time, networks ond filters, so de-
signed as to provide o wide selection of popu-
lar crossovers at various speaker impedances
—S0 engineered as to expand, without waste
or obiclescence, the sound reproduction aof
2-way and 3-way systems. The built-in verso-
tility of these units allows you to ossemble
systems thot suit yousr own taste, operating
coanditions, ond budget.

ADJUSTABLE L/C DIVIDING NETWDRKS

As 2-woy network:

MODEL N-2A MODEL N-28

Imped-  Crossover Imped-
angce Selections once

8 Ohms 350, 700
16 Ohms 350, 700
4 Ohms 700

Crossover
Selechons

8 Ohms 1250, 2500
500

16 Ohms 2500, 5000
4 Ohms 2500

These units con be wused singly os
6db/oct 2-woy L/C networks, singly
os 12db,oct L/C filters, in poirs
os 12db/oct 2-woy networks
and in combination gs 3-woy
networks.

MODEL N-1 ADJUSTABLE
HIGH PASS FILTER

Built.in continu-
ously variable
high frequency
control. Matches
16 ohms to 1250,
2500, 5000 cycle
crossover; B
ohms to 2500,
5000, 10,000 cycles;
4 ohms to 5000 and
10,000 cycles.

MODEL N-3 THREE-WAY
CROSSOVER NETWORK

Complete
with built-in
tontinvously
variable
“presence’
ond bril.
liance’”  con-
trols. For 8 ohm 3.way
systems vsing 350 ond
5000 ¢ps ceoss overs. Ad;usiuble
mounting arrangements,

LOUDSPEAKERS, INC
80 SOUTH KENSICO AVENUE, WHITE PLAINS, N, Y.
Ask For Progressive Speaker Expansion

RAYMOND W. DURST, executive-vice-
president of Hallicrafters Company,
has becen elected
president of the firm
while  William J.
Halligan, president,
has been named to
the newly - created
post of chairman of
the board.

The new president
joined the radio and .
television manufacturing company in
1936 as executive vice-president. Prior
to that. from 1930 to 1936, he was first
comptroller and later secretary-treas-
urer and a director of the Echophone
Rudio Corporation of Chicago.

THE INSTITUTE OF HIGH FIDELITY
MANUFACTURERS has heen chartered
by New York State as a non-profit
membership corporation.

The idea for the organization origi-
nated with the Audio Activities Com-
mittec of the Sales Mlanagers’ Club
(Eastern Duvision). Working closely
with official representatives of EP &
EM and WCEMA, the green light
came at the joint meeting of the three
audio groups during the New York
Audio Fair.

The Institute is to be initially capi-
talized by manufacturers who are be-
ing invited to join the group as “char-
ter members.” In return for their

dues. charter members will enjoy a

number of privileges at forthcoming
Audio Shows sponsored by the Insti-
tute plus preferred status at other
shows.

Representatives from the following
audio manufacturers are serving on
the membership subcommittee: Rek-0O-
Kut. United Transformer, Fisher
Radio. Federal Manufacturing & Engi-
neering, Gray Rescarch, Reeves Sound-

| craft, Mark Simpson. University, Tech-

Master. River Edge. Pilot. Rockbar,
David Bogen, Harman-Kardon, Tech-
nical Tape, Telectrosonic, Freed Elec-
tronics, and British Industries Cor-

poration.

= @

EDWARD W. BUTLER has been named
vice-president in charge of sales for
Speer Carton Co. of
St. Marys, Pa.

In his new post
Mr. Butler will di-
rect the sales of the
company's diversi-
fied line of carbon
and graphite prod-
ucts for electrical
and automotive ap-
plications. ete. In joining the company,
he leaves International Telephone and
Telegraph Co. where he had been vice-

| president, Federal Electric Co., and

www americanradiohistorv . com

sales manager of the Components Divi-
sion of Federal Telephone and Radio
Co.

Until recently, Mr. Butler was man-

aging director of Federal Electric
Manufacturing Co., Ltd., Canadian af-
filiate of IT£T.
RETMA has organized an industrial re-
lations department which will be
headed by Robert C. Sprague, Jr. of
Spragie Electric Co.

Establishment of the department
was authorized in 1954 by the board of
directors of the association. Its mem-
bership will consider, advise, and
represent the association and its mem-
bers concerning all industry-wide in-
dustrial, employee. and community
relations problems. The scope of the
new department also includes all asso-
ciated legislative matters, economic
education, and training programs as
well as survey work.

WILLIAM H. KELLEY has been clected
vice-president and general manager of
all manufacturing
and sales divisions
of Allen B. Du Mont
Laboratories. Ine.

The company’s in-
strument, cathode-
ray tube. communi-
cation products, in-
ternational. govern-
ment contracts, and
receiver manufacturing and sales divi-
sions will report to Mr. Kelley.

He was formerly associated with
Radio Corporation of America, was
vice-president in charge of sales for
Motorolu, and after serving that com-
pany for ten vears. joined D Mont as
vice-president in charge of marketing,

SHURE BROTHERS, INC. will construct
a new huilding in Evanston. Illinois
which will house the company’s entire
operation. The new 80,000 square foot
structure is expected to be ready for
occupancy carly in 1956 . POLARAD
ELECTRONICS CORPORATION has ac-
quired 55.000 square feet of additional
manufacturing space in a new plant lo-
cated at 43-20 34th Street, Long Island
City, N. Y. It will supplement the com-
pany’s existing manufacturing facili-
ties in Brooklyn . . . EMERSON-NEW
YORK has moved to larger headquar-
ters in the Emerson Building, 524 W.
23rd Street, New York . .. MOTOR-
OLA'S Communications and Electron-
ics Division has established its fourth
laboratory on a 14-acre tract at Indi-
ana Avenue and Adams Street in Riv-
erside, California . . . NORTHWEST RA-
DIO & TELEVISION SCHOOL has esiab-
lished a Chicago branch at 540 N. Mich-

RADIO & TELEVISION NEWS
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Want To
DOUBLE YOUR PAY?

Carl E. Smith, E. E.
President

MONEY MAKING

FUC Coswg LINETS

LICENSE Information

1 you fail

after compl
tinue your v
kind, until you
license, provid
within 90 doys

eting our COUTsE,

aining wifl
successfully ©
ed you first s
ofter comp!

WE GUARANTEE

OUR GUARANTEE

HERE 1S Y
| to pass your Com

hout oddiliond

TELLS HOw . . .

ol License exom
agrantee 10 con-
| cont of onY
Commercial
xomination
urse.

merch
we gV

Our Amazingly Effective
JOB-FINDING SERVICE

broin Your
it for this €
eting your €0

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

YOUR FGG LIGENSE

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

An Approved
Member

o

TELLS HOw |

Employers Make JOB OFFERS Like These
to Our Graduates Every Month!

Letter from notionally-known Airlines:

‘Radio Operators and Radio Mechanics are needed for our company. Periodic
wage increase with opportunity for advancement. Both positions include many
company benefits such as paid vacations, free flight mileage allowance and
group insurance.’’

Letter from nationally-known manufacturer:

'We have a very great need at the present time for radio-electronics techni-
cians and would appreciate any helpful suggestions that you may be able ta
offer."

These are just a few examples of the job offers that come to our office

periodically. Some licensed radioman filled each of these jobs . . . it
might have been you!

HERE'S PROOF FCC LICENSES ARE OFTEN
SECURED IN A FEW HOURS OF STUDY WITH

OUR COACHING AT HOME IN SPARE TIME

Name and Address License Time

Harry G. Frame, Box 429, Charlestown, W_Va. 2nd Class 13 Weeks
Charles Ellis, Box 449, Charles City, lowa 1st Class 28 Weeks
Omar Bibbs, 1320 E. 27th St., Kansas City, Mo.  Ist Class 34 Weeks
Kenneth Rue, Dresser, Wisconsin 2nd Class 20 Weeks
8. L. Jordan, Seattle, Washington Ist Class 20 Weeks

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Carl E. Smith, E. E., Consulting Engineer, President
Desk RN-74, 4900 Euclid Bldg., Cleveland 3, Qhic

March, 1955

Helps CIRE Students Get Better Jobs

Here are a few recent examples of Job-Finding results:
GETS CIVIL SERVICE JOB

“Thanks lo ¥our course I ohtalned my 2nd phone llcense. and am now employed by
Ciril Servhee al Great Lakes Naval Training Statlon as an Enuipment Speclalist
Keuneth K. iwdser, Falr Oaks, Mud. Del., Melleney. kil

GETS STATE POLICE JOB

"I nhase obtalned my lst elass ticket (thanks to your school) and since rerelving
same 1 have held goml Jobs at sll times. I um now Chlef Hacdlo Onerator with the

entucky State 1Moiice.
e ‘ Edwin P. Healy, 261 E. 3nl St., london, Ky.
GETS BROADCAST JOB

OURS 1S THE 'I wish to thank your Jobh-Flnding Serviee for the help

ONLY HOME In secaring for me Ihe posliion of transmitier oDerator

STUDY COURSE here at WCAE lu Mittshureh. ™

WHICH SUP- Walter osehk, 1442 Ridge Ave.. N. Braddock. Pa.

FCC-TYPE

S IRaTTONS GETS AIRLINES JOB

WITH ALL LES- “Due to vour Job-Findlni Servlce. I have heen Rettin

SONS AND FENAL tany offers from all over the cOUntry. and l’lhil ve taken a log

TESTS. with Capltal Alrlines in Chirago. a5 a ltadio Mechanic.™
Marrey Clare. 4337 8. Dresel Bivd., Chicago, Il

Your FCC Ticket is recognzed by most
employers in the elechronic field as proof
of your technicol ability.

MAIL COUPON NOW

| ]
CLEVELAND INSTITUTE OF RADIO ELECTRONICS ]
Desk RN-74—4900 Euclid Bldg.
Cleveland 3, Ohio I
(Address to Desk No. to avoid delay.)
T want to know how I ean v FCC ticket in a minlmum of time. Send me I
your FREE boaklet. *‘How 1 FCC License Examinitlons’” {does nol cover
exams for Amateur Licens ax well am a sample FCC-tvpe exam and the I
aniazing new booklet, '*Money-Maklnx FOC llcense Information.”’
B¢ Sure to tell me about your tclcvision engineering course. l
NATIIO b « Cioii b b o e s s s (b oo eveewd Biava i & o fraeeviod m 5 0 v g l
Address . .o..oie i e e eaeseseaadaaaaaiae ]
City v Zone BIALE . s s o ra oo ]
Special tuition rates to members of the U.5. Armed Forces. [ ]
For prompt results, send aar mail.
-----------------------“
3
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Bringing these

Effective Marc
ugelling direct!

offer you the

h 1, Radio Cra
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the fac Linest High
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ftsmen will
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ndous savin t the lowest P

Fidelity

L
CRAFTSMEN %

Here is the finest, most fiexible unit offered by ony manufacturer. All you need for o
professional home musi¢ system is the Solitaire, o fine record player and speaker. This
exceptional new unit contoins o full 20 wart power amplifier, o preamplifier and on
exclusive sharp cut-off filter, housed in on oftractive cobinet of leather etched steel.
Inputs for mognetic phono cartridge, FM-AM tuner, tope recorder ond TV recelver. Six
record equolization positions, Contour type loudness control, and separate bass and
treble tone controls giving 15 db boost and T3 db aMenvation. Sharp cut-off filter
system removes both high ond low frequency noises. Basic omplifier is based on William-
son Utro-tineor design. Frequency response: £0.5 db, 20-20,000 cycles. IM distortion
less than 2% ot 20 wons. Size:r 4 x 14%3 2 114", Weight 25 Ibs.

Price was $113.50

now ony $8 650

C10 FM-AM Tuner

There are more €10 tuners now in use than
any other FM-AM tuners ever made. The
proof of its exceptional performance and
durability is in the thousands of installations
in homes, leading radio and TV stations,
schools and hospitals. Has independent,
continuowsly variable tone controls, built-in
preomplifier, and two cathode follower out-
puts. Frequency Responser 20 to 20,000 cps.
Sensitivity leis thon 5 microvolts, AFC for
simplified, “no-drift" tuning, 12 tubes includ-

ing rectifier. Weight—17 Ibs,
wos $131.50 now onty $10 7 50

C1000 FM-AM Tuner

far more than just a tuner, the C1000 is a
complete control center for your Hi-fl
system. Here is 0 superior FM-AM tuner, o
complete preomplifier with 4 positions of
record equolization and input circuits for
TV, tope recorder and phono. Hos two AM
bandwidths; broad for lacal Hi.Fi ond sharp
for distont or noisy stotions. FM sensitivity:
2 mv for 30 db quieting. AFC and 2 colhode

follower outputs, Wi, 25 Ibs,
wos $179.50  NOW onty $1 6700

C900 Basic FM Tuner

For use with Solitaire or C350 Preamplifier.
Designed for braadcast monitoring where
low distortion, ultimate stabitity, and high
sensitivity are needed. Exclusive printed IF
coils {20.8 mc); variable amplified AFC and
lower over-gll distartion than any station.
Frequency response ' db 20-20,000
cycles. Overall IM distartion for 100%
modulotion less than 05%. Sensitivity, 2
microvolts for 30 db quieting.

Weight 17 Ibs.

Was $119.50  NOw OnLY $Q©Q 50

€810 Basic FM-AM Tuner

For use with the Solitaire or C350 preampli-
fier. Does not have built in preamplifier or
tone controls. Exceptional FM sensitivity (4
my. for 30 db of quieting) and wide band
AM for teve high fidelity performance.
Frequenty response | db 20-20,000 cps.

Weight 21 lbs,
Price was $134.50 NOW ONLY s9750

C550 30 Watt Amplifier

Here is maximum ruggedness, dependability
and flawless reproduction at any volume
level. Thirty full wotts of audio power with
only 0.19% harmenic and 0.5% IM distortion.
frequency response is for beyond the
audible ronge (+1 db 10-100,000 cps.)
Special thermal time delay protects circuit.
K164 autput tubes used axclusively for

moximum efficiency. Wi, 33 tbs.
Was $109.50  NOW ONLY $8 @ 50

C400 Avudio Amplifier

Exceptional performance at low cost.
Streamlined narrow chossis for ease of in-
stollation. Push-pull §Vé beam-tetrode tubes
plus 13.5 db negotive feed back pravide 10
watls oulput with frequency response of 15
to 20,000 cps. ( +1 dbl. Harmonic distor-
tion less than 1% ; hum and noise level 70
db below roted avtpyt. Five tubes including

rectifier. Weight 13 Ibs.
Wos 34290 NOw OnlY $2950

€450 Audio Amplifier

\deal for budget Hi-Fi systems. Has some
high quality eraftsmanship as other Crofts-
men amplifiers but with lower output of &
watts. Frequency response: 20 to 20,000
eps. (1 db) with only one percent
harmonic distortion, Push-pull  W8GT beom-
tetrode output tubes. Only 6 x 8Y; x &

inches. Weight 10 Ibs,
Was $29.50 NOW ONLY s] 9 50

Order direct from factory and save. Only by selling direct can Craftsmen offer you these
exceptional units at so low a price. Don’t delay —Order by Mail Today.

The Radio Craftsmen Inc. Dept. R3 4403 N. Ravenswood Ave. Chicago 40, lllinois
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igan Ave. Other units of the school are

located in Portland, Oregon and Holly- |

wood, California. The Chicago unit
will be a resident training school . . .
The Houston sales offieec of FEDERAL
PACIFIC ELECTRIC COMPANY has
moved to Room 202 of the Bermac
Building. Houston. Tex. . . . THE BRIS-
TOL COMPANY has recently completed
an expansion of its manufacturing plant
and its office facilities in Waterbury,
Conn. . .. RICHARD D. BREW AND COM-
PANY. INC. has moved to a new, ultra-
modern plant in Concord, N. I. The
firm was formerly located in Belmont,
Mass. . . . ROBERTSHAW-FULTON CON-
TROLS COMPANY has opened new and
larger facilitics at 8406 W. McNichols
Road in Detroit. The oflice was for-
merly located at 2680 W. Grand Bou-
levard . . . ARROW SALES, INC. has
opened a branch sales oftice at 2441 S.
Michigan Ave. in Chicago and a branch
sales-showroom at 2005 Empire Ave.
in Burbank, Cal. The new facilities are
in addition to the company’s main
office at 7460 Varna Ave., North Hol-
lvwood, California.

CLIFF KNOBLE has been named mer-
chandising manager of the television
and radio operations
of the Raytheon
Manufucturiang
Congpany.

He was formerly
advertising manager
for the opcrations
and prior to that
was advertising
manager for nine
vears for the Chiysler Corporation in
Detroit. He was formerly an advertis-
ing agency account exccutive for Ruth-
raufi and Ryan in Chicago where he
was responsible for the advertising of
such products as the Bendix home
laundry and American Kitchens.

He will make his headquarters at
the Chicago plant of the firm.

* * L

PRINTED CIRCUITS, INC. has been
cstablished at 36 Tunxis Ave., Bloom-
field, Conn., for the design, engineering,
and manufacture of all types of printed
circuit boards . . . AUDIO MARKETING
SERVICES has been formed in Los An-
geles to handle high-fidelity compo-
nents in Southern California, Arizona,
and Nevada. The showroom and offices
are at 860 N. Vine Street . . . Forma-
tion of a new cleetronics engineering
and manufacturing organization, RAN-
SOM RESEARCH, has been announced
by David I. Ransom, founder. The
company's mail address is P.O. Box
382, San Pedro, California. The firm is
presently in production on electronic
decade counters and electrenic voltage
regulators. Other products will be
added later HOFFMAN RADIO
CORP. has changed its name to HOFF-
MAN ELECTRONIC CORP. to more ade-
quately reflect the diversified nature
ol the firm’s manufacturing opcrations

. LOUIS A. GARTEN & ASSOCIATES
has heen organized as a manufacturers’
representative firm with headquarters

{Continued on page 102)
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BUY DIRECT and SAVE!

the finest

ail direct grom factory:

by M
Order ®Y n fidelity-

The best known name

n hlgh fidelity

€350 Equalizer Preamplifier
New agudio control system designed for ex-
ceptional flexibility and low distortion. bcs
exclusive “Hinged tone control circuit”
eliminates honk and rasp typical of con-
ventionol tone <ontrols. Seven accurate re<-
ord equolizotion positions, New British
1729 preomplifier tube results in a new low
pam— el in noite, hum ond distortion. New com-
penioted Loudness Control reinforces higm
and lows ot soft volume settings. Hos 4
L input circuits for FM-AM tuner, TV, tape re.
| corder and magnetic cartridge. Two cathode
* follower outputs for amplifier ond recording
systems. All-triode cCircuitry reduces distortion
to vanithing point, Wt. 11 Ibs,

Was $129.50 NOW ONLY $895°
€375 Sharp Cut-Off Filter System
Eliminotes distortion present af the extremes
of frequency range. lnvalvable in obtairing
maximum enjoyment from records, tape or
FM braadcasts. Low frequency cut-off poaints:
Flat, 40, 70, 120 and 200 cycles, reducing
hum or turntable rumble. High frequency
<ut-off points: Flat, 9KC, &6KC, 4KC asd
2.8KC. In flat position frequency responie is
+0.5 db, 20-20,000 cycles. Weight 8 Ibs.

wos $39.50
NOW ONLY 53350

$Save by mail. Order today direct fram Craftsmen.

Now you can have the finest High Fidelity equipment made . .
prices ever oHered.

All equipment fully guaranteed and ¢overed by Craftsmen Factory Warranty.

at the lowest

Dept. R3, 4403 Ravenswood Avenve, Chicago 40. Iffinois

"] Send me complete Craftsmen Catalog SHIP VIA
Order N
ame . == Express
Blank
Address. — 1 Fraight
UPtown 8-4000 Best Way
Quantity Model No. Item Price

== = X

[[] Check or M.O. enclosed

[] Send COD. (25% prepayment
enclosed

Orders from Conada and APQ's must

inclvde full remittance.

On Express orders do not include
transportation charges—they will be
collected by the express agency ot
time of delivery.

All Orders F.O.B. Chicage
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“Everywhere! Even in the most extreme fringe areas, the sensational

Winegard Interceptors are providing clear, enjoyable TV pictures.”

e 2 '
: £ mercepion™ Reports like these
jpment © Adv .
“fiest SMPTC T ¢ dealers: ¥ from across the nation
ucc\o'“‘f’“ outperfor™ © st are pouring in, testifying to
“pixie, W b ek the exceptional performance
auch towet f

L 5 e of our antennas

wiNnecarD INTERCEPTO

A great new antennu
that gives you both

Exclusive!
Electro-lens Focusing I*

1_ Complete all-channel VHF coverage—

2 Brilliant yagi performance-

« Yes, the extraordinary high gain of a yagi ...
The pin-point directivity of a yagi . . . AN more powerful version of our famous
Not on just one channel-—not on just one band Winegard Interceptor—Now—makes it pos-
—but clear across the whole VHI spectrum. sible to have muiti-element yagi

performance on all channels in

the most extreme fringe areas.

The Super 'Ceptor possesses
all of the wonderful features of
the Interceptor, but with much
increased sensitivity . . . up_to

22% more gain over the stand-

ard Interceptor model.

The Interceptor is designed

for both black and white and color

The same Interceptor that gives you those sharp, clear
black and white pictures today will give you the truest,
brightest color pictures imaginable in the future.

NOTE —The Interceptor has been received so enthusiastically
... all over the country . . . that the Winegard Company, even

with around the clock production in its brand new plant, features of the Interceptor and Super 'Ceptor
can't seem to make [Interceptors fast enough. Twice this s
season production has been actually doubled over what was - E]:cgg::,é I{?g;};r:nzzrgpedance match over

originally planned, and still we are experiencing difficulty in
keeping up with this tremendous demand. So, get your order
in now—and avoid disappointment on delivery.

* Extremely narrow yagi type forward lobes,

with no side lobes and negligible rear lobes.
* Single lead . . . no switching . . . no inter-
List price U.S.A. . . . Interceptor . . . per bay. . .52495 action between the high channel elements
(Stacking bars available) and the low band elements.
The New Winegard Super "Ceptor

{Super Interceptor)
With Electro-Lens FocusingI*

Gives you—multi-element yagi performance,

On et VHE band: e 1MP not on one channel . . . not o one band . . .
functions gs two high gain yagi— ‘ but on every 'smgle channel in the whole
operating side by side in perfect VHF spectrum: .
phase, to give gain and directivity List price U.S.A.... Super "Ceptor... per bay 33495
far in excess of more conventional (Stocking bars available)

7-13 broad band designs.

Imp Features:

¢ Exceptionally high gain on channels 7-13.
e Full wave driven elements.

o Full wave reflector elements.

THE PIXIE
Top all channel performance—at a low

e Electro-Lens Focusing.* Pl';cte' -fegt_uring }xmqui imfproggicon_i-
2 4 cal type driven element—for high gain
Note —the IMP makes the perfect all-channel attic | . L .
antenna for all channels in primary areas. Land unl;}(;be du‘ec;nvnty.
! : ist price U.S.A. ... PIXIE... per bay 95
List price U.S.A. ... lmp....perbay........ $I295 iaialiing Borks i tik] $I4

{Stocking bars ovailable)

e e See your jobber or write us for additional information about the

Interceptor and other Winegard antennas

> WINEGARD comrany

3000 SCOTTEN BOULEVARD, BURLINGTON, IOWA

Winegard — America’s most wanted line of TV antennas— designed to make installations quicker — easier —and more profitable
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The author joined RCA in 1930, shortly
after graduation from Cooper Union
Institute of Technology. For seven years
he served as chief factory engineer for
power tube manufacturing at the com-
pany's Harrison, N. J., plant, and then
as factory manager for power, receiv-
ing, and cathode-ray tubes. Mr. Smith
was appointed commercial manager of
RCA power tube sales in 1938, and two
years later he became product manager
for all RCA tube products. [n 1951, he
became manager of sales operations,
and two years later was appointed to
the newly-created post of General Mar-
keting Manager for the RCA Tube Divi-
sion, with responsibility for all direct
marketing and sales of RCA tube
products. He was appointed Vice-Presi-
dent and General Manager of the
RCA Tube Division in September, 1954,

telovision reccivers have been in-

stalled and maintained in Ameri-
can homes. The magnitude of this
achievement can be realized only in
consideration with the relative yvouth
of commercial television, the com-
plexity of home reccivers, and the
small membership of the industry serv-
ice fraternity, which during the intro-
ductory years of commercial television
numbered only 50,000 to 65.000.

To these technicians and dealers
goes much of the credit for the quick
transition of commercial television
from a laboratory decvelopment to a
truly national service, However. so
quick and skillful have been their
achievements in making television a
working reality in the living room. that
service technicians have tended to be-
come the taken-for-granted men of the
electronics industry.

Because it believes that tribute is
long overdue to the thousands of
skilled technicians who have contri-
buted so much to the success of com-
mercial television. the Radio Corpora-
tion of America is sponsoring a “Na-
tional Television Servicemen's Week"
during the period of March 7 to March
12. It is our hope that during this
period. those who make. sell. and enjoy
home television equipment will give
appreciative thought to the service in-
dustry and the “mountains” they have
moved since 1946,

Electronics is a constantly changing
and expanding science. Its knowledge
does not come easily or quickly. The
technician or dealer who hangs out his
service shingle in the neighborhood can
do so only after a considerable invest-
ment of time and money in education.
Once established, he must continue his
education with refresher courses to
keep abreast of latest developments
in electronic equipment and servicing
techniques. He must keep his shop in
tune with advances, too. equipping it
with the latest in electronic test equip-
ment and devices for top efficiency.

In other words, the trained tech-
nician is a professional who has worked
hard and long to acquire his knowl-
edge and skills. It is our hope that
“National Television Servicemen's
Week” will drive these facts home to
many who are unaware of the sacri-
fices and efforts which have qualified
the neighborhood service technician

March, 1955

SII\'CE 1946. more than 32.000.000

for his profession and responsibilities.

Although the Radio Corporation of
America has initiated this tribute, it is
our hope that the entire electronics in-
dustry will adopt and support it—not
only this year but as an annual gesture.

To focus maximum industry and
consumer attention on service tech-
nicians. RCA is sponsoring a coordi-
nated advertising and promotion cam-
paign on both the national and local
levels, This campaign will utilize such
mass-circulation media as Life mag-
azine, the NBC *Color Spectacular”
television program. and the “*Sid Cacsar
Television Show.” Additionally. radio
spot announcements and newspaper
ads have been provided for co-spon-
sorship by RCA tube distributors.

We believe that this observance pro-
vides the neighhorhood service techni-
cian with an unprecedented opportun-
ity to enhance his local prestige-—to
present himsclf and the profession he
represents in a new light before his
customers. It is our hope that all
service dealers and technicians will
capitalize on this opportunity locally.

To encourage maximum dealer par-
ticipation, RCA will award prizes to
the dealer or technician in cach of
cight sales regions who displays the
most initiative and originality in pro-
moting “National Television Service-
men’'s Week” in his own trading area.
Actually, this is a contest in which all
participants win, for the real prize is
increased prestige and professional
standing where it counts the most.

To aid the neighborhood dealer in
his promotion ecfforts, a variety of dis-
play. advertising. and direct-mail ma-
terial for use at the point-of-purchase
is available. A special electronic statu-
ette, which symbolizes the theme of
the tribute (shown here), is also avail-
able to service dealers.

This concentration of national and
local effort in a five-day period may
very well be supplemented by contribu-
tions from others in the electronics
industry. RCA invites all who deal
with or are served by the national
servicing fraternity to join in this
salute and to take the steps necessary
to make “National Television Service-
men’s Week”™ an annual tribute, from
those who make, sell, and enjoy elec-
tronic equipment to those who keep it
operating at peak efliciency in the

home. 30—
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NATIONAL TELEVISION
SERVICEMEN'S WEEK

By DOUGLAS Y. SMITH

Vice-Pres. & Gen. Mgr.. Tube Div.
Radio Corporation of America
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By
WALTER H. BUCHSBAUM

Television Consultant
RADIO & TELEVISION NEWS
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Shown here are the RCA 21” round. metal 3.
gun color picture tube and other special compo.
nents used in the 28.tube color TV receiver.

T G o0 loeevers  Here is a complete analysis of the new circuits in the

b

WHEN the first RCA 630 receivers

ple realized that this represented
the cornerstone of a fast - growing
pyramid of better, cheaper, and more
plentiful TV receivers. Remembering
those early days of television and
studying the new RCA simplified color
receiver, we are inclined to name it
the color 630. Using only 28 tubcs, two
less than the original 630, this set in-
corporates a 21-inch round color pic-
iure tube, a far cry from the 10BP4
used in the first 630 sets. The per-
formance of this color sct is as good
as any seen earlier, and it certainly
presents a very acceptable picture.

When RCA unveiled this new color
receiver, other large TV manufactur-
ers werc handed all the necessary data
as part of their licensing arrangement.
This allows them to produce color TV
sets based on the same or similar cir-
cuits and offers their enginecrs a
chance to further improve the RCA
designs.

For the service technicians this
means that the majority of the new
color reccivers due to come out now
will use all or some of the novel fea-
tures of the RCA 28-tube set. It is
with this in mind that we describe the
new and outstanding features of the
simplified color receiver, leaving the
circuits which have been explained in
Rapio & TELEvisioN NEws before as
parts of the block diagram only. Em-
phasis will be placed on cxplaining
those featurcs which arce completely
new and are bound to find wide appli-
cation in the new color receivers,

Over-all Design Features
Fig. 5 shows the entire RCA 28-tube
March, 1955

RCA 28-tube color set, hailed by many as the "color 630."

color receiver with the rear, top, and
side pancls removed for casy access.
The entire receiver chassis is a single
piece, mounted upright alongside the
picture tube. The 21-inch round color
picture tubce uses a mctal envelope
which is covered by a plastic insulating
sleeve. Support for the tube is pro-
vided by a ring ncar the junction of
the neck and funnel, which forces the
cntire tube against the plastic front
panel and mask assembly. Shiclding is
provided for the deflection yoke. Just
behind the deflection yoke is the con-
vergenee coil assembly, purity magnet,
and blue beam positioning magnet, all
of which are used with other large
3-gun color picture tubes.

As shown in Fig. 5, the rcceciver
chassis itself is not much larger than
many of the earlicr monochrome scts,
although the high voltage section needs
more space and bhetter insulation. The
high voltage cable going to the picture
tuhe socket provides the focusing po-
tential for all three electron guns.
Since the metal envelope serves as
sceond anode, there is also a high volt-
age lead going in that direction. One
of the new features of the 21-inch
round tube used in this receiver is the
permancent magnet ring assembly necar
the sereen of the picture tube in place
of the old field neutralizing coil.

Even more interesting than the phy-
sical appearance of this receiver is its
electrical arrangement as shown in the
block diagram of Fig. 1. The v.h.f.-
u.h.f. tuner is special only in its closer

www.americanradiohistorv.com

tolerances on bandpass and oscillator
drift characteristics, otherwisc its op-
cration is the same as for black-and-
white.

The i.f. section employs a total of 4
stages. A special bifilar “T" {rap is
used to provide the necessary attenua-
tion for the sound i.f. and by using
separate detectors for the sound and
video signal, further scparation of the
two signals is obtained. Actually, the
detector used for the sound is peaked
towards the i.f. range of the color sub-
carrier, which is only abhout 900 kec.
from the sound i.f. At the chroma-
sound detector output a sharply tuned
4.5 mc. trap doubles as sound rejection
for the chroma channel and as sound
take-off coil for the sound channel.
This latter section is cssentially the
same as most black-and-white inter-
carrier sound sections. A ratio detector
at 4.5 mc. is used, followed by a stand-
ard audio amplifier.

The brightness-signal «etector sce-
tion feceds a delay line and then the
signal is amplified and passed on to all
three cathodes in the color picture
tube. The sync separator utilizes the
high level brightness signal and, in con-
junction with other sync circuits, pro-
vides horizontal and vertical synchro-
nizing pulscs.

Sync and sweep circuits are very
much like thosc used in monochrome
receivers with a blocking oscillator cir-
cuit used in the vertical, and a phase
detector type a.f.c. in the horizontal
section.  More saw-tooth power s
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Fig. 2. Schematic diagram of the bifilar
“T” trap which reduces very sharply
the amplitude of the sound if. carrier.
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Fig. 3. Simplitied diagram of the triode
color demodulator circuit used by RCA,
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Fig. 4. Convergence. d.c. and dynamic,
elements used with the new large-screen
three-gun color picture tubes used by
RCA and others in their color TV sets.
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Fig. 1. Block diagram of the RCA set. Comparing this with the previous RCA color
receivers using the 15” tube discloses the simplification and economies efiected.

needed in both sections since the dy-
namic convergence circuits obtain their
power directly from the two swecep
scctions. In addition, the flyback sec-
tion must provide 27,000 volts at al-
most 1 milliampere, plus the focusing
voltage, and sufficient sweep to deflect
all three electron beams lincarly. Ex-
cept for the convergence section, other
color TV sets use the same type of ver-
tical and horizontal circuits.

The convergence section itself uses
no tubes—the d.c. convergence is ac-
complished by special permanent mag-
nets located in the convergence coil as-
sembly. A detailed discussion of this
section appears in a later paragraph.

Color synchronization is accom-
plished through a phase detector, re-
actance tube, and crystal-controlled os-
cillator. To separate the color refer-
ence burst from the composite signal,
a simplified diode burst gate is used.
One side of the phase detector circuit
also supplies a signal which controls
the color killer stage. This latter cir-
cuit shuts off the entirc chroma chan-
nel when a black-and-white picture is
received.

A new feature is the introduction of
a sort of automatic gain control sys-
tem to kecp the level of the chroma
signal constant. By detecting the amp-
litude of the reference burst as well
as its phase, the phase detector pro-
vides a bias voltage which controls the
gain of the first chroma amplifier and
thereby keeps the level at the output
of the second chroma stage constant.

The radically new and greatly sim-
plified high level demodulator section
used in this receiver deserves consid-
erable scrutiny and explanation. Using
some really novel techniques, RCA en-
gineers have been able to utilize one
double triode to perform all the de-
modulating and matrixing functions in
a single stage. The input to this sec-
tion includes the color subcarrier and
its sidebands, and two 3.579 mc, refer-
ence signals, properly phased; the out-
put of this stage directly drives the

www americanradiohistorv . com

three control grids of the tricolor pic-
ture tube. The three grids receive the
red, green, and blue color difference
signals, while the three cathodes arc
driven by the brightness signal. Thus,
the addition of the Y signal to each of
the three colors is accomplished di-
rectly inside the color picture tube.

While the double-triode demodulator
circuit is far morc economical than
any of its predecessors, its operation
also requires less adjustment and elim-
inates many of the variables found in
carlier systems. The result is a sur-
prisingly stable demodulator, simple to
produce, still easier to adjust, and cer-
tainly a great step towards faster color
TV servicing.

The block diagram is completed by
the power supply which uses a power
transformer and selenium rectifiers,
and provides 200 and 400 volts “B+-"
as well as a small negative potential.
This latter is obtained by returning
the secondary to ground through the
vertical and horizontal centering con-
trols.

There arc various minor innova-
tions in practically every section of
this receiver, but in this article empha-
sis will be placed only on the converg-
ence section, the demodulator and
chroma channel, and the operation of
the bifilar “T" trap in the i.f.

The need for at least 60 dbh of at-
tenuation of the sound i.f. carrier and
the specification that this must be done
in a very narrow frequency band led to
the use of a bifilar “T" trap. This
trap provides considerable attenuation
without overshoot or ringing.

Fig. 2 shows the double-tuned bifilar
trap used in the new RCA 28-tube re-
ceiver. Two separate traps are ecm-
ployed. onc tuned to the sound i.f. and
the other to the adjacent channel
sound carrier, both connected in series.
All three coils are slug tuned and their
alignment presents no particular prob-
lem. The tapped tuning coil, L, is set
in accordance with the if. handpass
specifications and each of the traps is
aligned individually for maximum re-
jection at its respective frequency. An-
other sound i.f. trap is used in the
brightness detector stage.

Triode Demodulator

Perhaps the most significant inno-
vation presented in the new RCA 28-
tube color receiver is the demodu-
lator and matrix network. In this re-
ceiver a single 12BHT7 provides the
complete decoding action with suffici-
ent signal output to drive the three
kinescope grids directly. Before dis-
cussing the actual circuit, it is impor-
tant to understand how a triode de-
modulator works. Consider the circuit
of Fig. 3 which shows a triode used to
detect the chroma signal. Theoretically
either the I, @ or R-Y, B-Y signals could
he detected here, depending on the
phase relationship of the reference sig-
nal and the bandwidth of the output
filter, Since the color difference sys-
tem is used in the practical circuit, as-
sume that the triode in Fig. 3 pro-
duces R-Y.
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If no signal appears at the grid, the
plate current of the triode will depend
on the plate voltage. In other words,
the triode acts like a diode detector,
for amplitude modulation. When a sig-
nal is applied at the grid, the plate cur-
rent is dependent both on the instan-
tancous grid voltage and the plate
vottage, This is the samce action as
obtained in a conventional demodulator
such as the 6AS6, where the plate cur-
rent is a function of thc control and
suppressor grid signals, In the triode
it is nccessary to choosc operating
points for plate and grid signal ampli-
tudes so that the linear portion of the
tube characteristic is used. Notc that
there is a special trap tn the plate cir-
cuit which removes the 3.579 me. ref-
erence signal and the color subcarrier.

When using two triode demodula-
tors, the chroma signal applied to ecach
tube and the load resistors would have
to be adjusted in rclation to the respec-
tive color signals to obhtain the proper
amplitudes. Also nccessary for such a
demodulator arc relatively large
chroma signal and reference signal
voltages.

Now consider the block diagram of
Fig. 6 showing the entire chromaticity
seetion of the new RCA set. Two
stages of amplification arc used with
a bandpass of about 1 me. centered at
3.579 me. This provides sufficient driv-
ing power for the 12BH7 demodulator.
Note that the color referenee burst is
obtained from the sccond chroma stage
and that thc color phase dctector is
utilized to provide an a.g.c. bias which
controls the gain of the first chroma
amplifier. This circuit helps maintain
constant chroma signal for the demod-
ulator and gencrally adds to the sta-
bility of the receiver.

The complete demodulator circuit is
shown in Fig. 7. A single transformer
drives the plates of both triodes. but in
order to obtain the difference in ampli-
tudes required, the ratio of the two
sccondaries is 1 to 1.41. The two plate
load resistors are in the ratio of 2 to
5. When the correct phase and ampli-
tude of rceference signals are applied
at the two grids. the red and blue color
difference signals are demodulated. It
is possible, hy using these two signals
in proper phasc and amplitude, to ob-
tain the green color difference signal.
In the double-triode circuit of Fig. 7
the green matrixing action is  per-
formed directly in the cathode of the
12BHT7. By joining the cathodes of the
two triodes, the total cathode current
is a function ot the R-Y and B-Y sig-
nals. The plate load and cathode re-
sistors arc so chosen that the green
color-difference signal appears dircetly
at the common cathode. Thus, the
double triode circuit of Fig. 7 per-
forms not only the demodulating, but
also the matrixing functions.

The coils and series resistors in each
kinescope grid lead help in suppressing
harmonic radiation of the 3.579 me.
reference signal.

One of the features of this circuit is
the d.c. coupling to the picture tube.
The three color difference signals are
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Fig. 5. View of an
RCA color TV receiver
of the type described
in this article. Note
the lack of a field
neulralizing coil and
CRT tube shielding.

ke

applied directly to the threc grids
while the brightness signal is d.c.-
coupled to the threc cathodes. Thus,
the Y signal is added inside the color
picture tube to the three difference
signals and the full three-color presen-
tation appears on thce screen. Since
d.c. coupling is uscd throughout, no d.c.
restorer circuits are needed.

Magnetic Convergence

Many of our rcaders know of the
convergence prohlems in the earlier
shadow-mask color picture tubes. In
those tubes, a special clement, the con-
vergenee grid, carried a d.c. potential
as well as a vertical and horizontal
parabolic voltage, which helped the
three clectron bcams to converge at
the shadow mask. In addition, a set of
small magnets was located around the
neck of the tube to bring these three
colors into registry.

In the large-screen color tubes avail-
able now, convergence is accomplished
by three magnetic fields, cach acting
only on its respective cleetron beam.
As shown in Fig. 4, small steel strips
inside the neck of the tube form two
magnetic poles when an external horsc-
shoc magnet is placed over them, Each
sct of two poles has an electron beam
in its ficld and since the ficld is con-
fined between these poles, the action
ol one set of poles has little effect on
any of the others. Each horseshoe
magnet actually consists of two ferrite
picces with a small permancnt magnet
cylinder as shown in Fig. 4. This per-
manent magnet can be rotated, and
thereby adjusts the d.c. convergence of
its electron bcam. In addition, a coil
is wound over each ferrite leg and
through this coil goes the vertical and
horizontal convergence current. In ad-
dition to the convergence magnets and
coil assembly there is also a blue posi-
tioning magnet, similar in appearance
to an ion trap magnet, which will
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Fig. 6. Block diagram of the chrominance
circuits. Note the chroma a.g.c. feedback.

allow lateral motion of the blue beam.
We know from the earlier clectro-
(Continued on page 124)

Fig. 7. Complete schematic diagrom of
the double-triode color demodulator fur-
nishing color diference voltages to CRT.
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radio repairing of much of the at-

tention it merits. Many shops make
no attempt to drum up radio service
business, or even reject such business
outright. And yet, sales of radio sets
have held up fairly well in this TV cra;
millions of AM receivers are sold year-
ly, and their servicing can be profit-
abte.

For the benefit of those who've for-
gotten some of their radio service
techniques, as well as others just en-
tering the field, this outline of rapid
troubleshooting procedures is pre-
sented. Even an experienced man can
lose valuable minutes on a repair,
when he’s gone rusty; the novice is, of
course, apt to lose much more time.
Due to space limitations, we will re-
strict ourselves to more or less com-
mon troubles, and cover only a.c.-d.c.
home rececivers (excluding straight a.c.
scts, portables, and auto radios). The
emphasis throughout will be on shav-
ing off valuable minutes from repair
time by using the proper sequence of
tests.

TELEVISION servicing has robbed

Dead Set

Tubes are dark: Test with an ohm-
meter between both line plug terminals
with the switch on. If continuity is
read, either the power outlet is defec-
tive, or the plug wasn't making good
contact with it. If continuity is not
read, and a quick inspection of the
plug reveals no visible defect, the next
step is to resistance-check the tube
heaters. (Don't overlook the ‘“‘on-off"
switch, especially if a peculiar click is
heard when the switeh is turned on.
Shotting out the switch with a screw-
driver will eheck it.)

If each tube heater shows eontinuity,
a resistance check of the line cord
should be made next. If this test re-
veals no defect, the tubes should be
rechecked in a tube tester. Once in a
while, a tube with a defective heater
will eheck OK on continuity, and will
reveal its defect only when heater volt-
age is applied.

Some tubes light: When one or more
tubes do not light, or feel cold to the
touch, a shorted tube is indicated. Test
first (in the tube checker) the tubes
that light up, then check the others,
watching for leakage between ele-
ments. A cathode-to-heater break-
down is generally responsible for the
trouble.

All tubes light : If no sound, not even
a faint hum, can be heard when you
put your ear close to the speaker, and
a 35Z5-type tube (with a pilot lamp
in the plate circuit) is present, note
whether the pilot light blinks when a
station is tuned in and the volume con-
trol is advanced. If it does, trouble
in the voice coil is generally indicated,

Try moving the speaker cone in and
out, to check whether the voice coil is
“frozen.” Somectimes metal filings.
radio cement, a misadjusted movable
core (in a PM speaker, see Fig. 1), or
som¢ other defect, keeps the voice eoil
assembly from moving freely. If the
spcaker cone movement is unimpeded,
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check for an open or short in the voice
coil. To make the required tests, dis-
connect onc voice coil lead from its
terminal, then connect an ohmmeter
across the two leads (one still con-
nected, the other free); now. rub the
free lead with the ohmmeter test prod.
A faint but unmistakable scratching
sound should come from the speaker.
If such a sound is not heard. and con-
tinuity is read across the voice coil, a
short in the latter is indicated. Try a
new speaker, in this case.

A test PM speaker that has an out-
put transformer mounted on it can
provide a fast substitution.

An open or shorted output trans-
former seeondary is indicated when
voice coil "scratch” is obtained, pilot
light flicker on stations is noted, and
the set won't play. A resistance check
will reveal the first defect, substitu-
tion of a test speaker will uncover the
other.

If the pilot light does not blink. and
1no hum or other sound is audible in
the speaker. proceed as follows:

Check the rectifier and power ampli-
fier tubes in the tube tester. (Before
replacing a defective rectifier—one
whose emission reads zero-—check for
a shorted electrolytic capacitor to
avoid assassinating a new tuhe. Such
a test can be made from the top of the

Fig. 1. To adjust the core of a PM
speaker merely loosen the screw in-
dicated. A misadjusted or shitted
core may be responsible for distortion.

ShEaer
PEAK|
LOGSEN a
SCREW TO
ADJUST CORE

CORE
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socket, between cathode and heater
contacts, to save time.})

If the rectifier and power amplifier
tubes check OK, test the other tubes
for a short circuit. When no tube is
found faulty, test the speaker field.
To do this in the case of a PM speaker,
simply hold a screwdriver near its per-
manent magnet. If the pull seems excep-
tionally weak, substitute a test speak-
¢r. When the speaker is an clectro-
magnetie one (used in many of the
older sets) check for field pull by hold-
ing a screwdriver close to the center
core. If a dust felt is over the core,
use a sharp, thin. pointed tool to picree
the felt without impairing its dust-
barrier aetion. If the tool is not
matkedly attracted, either the speaker
ficld is open, or no reetified d.c. voltage
is present.

When the speaker field serves as a
choke, d.e. voltage tests at either side
of it to ground will reveal the presence
of an open-—as well as indicate whether
the rectifier is working properly. If the
rectifier output voltage is absent or too
low, resistance and filter capacitor
bridging tests will uncover the trouble.

If the speaker field is connected be-
tween one cathode of a dual-cathode
rectifier and ground (as is the case in
some old sets, see Fig. 2) the field coil
will have to be resistance checked. A
reading of about 3000 ohms from the
cathode to ground should be obtained,
if the field coil is normal.

The next step is to check the volt-
ages between the power amplifier tube
elements and ground. Also check the
voltage drop across the output trans-
former primary; the presence of no
voltage, or very little voltage here in-
dicates a short across the primary,
possibly in the bypass capaeitor that
is often in parallel with the latter.

All tubes light, slight hum is «udible:
Remove the detector-first audio ampli-
fier tube, listening for a clicking sound,
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You can service radios tn no iime flat by following

the procedure outlined here—also effective for hi-fi.

or put your finger on the high side
of the volume control. and note
whether a substantial hum or screech
becomes audible, If the click or hum
is heard, the audio section, speaker,
and rectifier can be absolved of blame.

Remove the tubes preceding the
sccond detector one at a time, working
back to the converter. A click should
be heard each time a tube is removed;
thesc clicks should increase in inten-
sity as you move back toward the first
tube., If a tube is found whose with-
drawal produces no click. or only a
faint click, substitute a known good
tube for it, If the sect still won't play,
try voltage and resistance tests in the
stage of the replaced tube.

If no click was heard when the de-
tector-first audio tube was removed,
remove the power amplifier tube, lis-
tening for a click. If one is heard,
cither the detector tube or cirecuit is
defective. A very common trouble to
look for is an open coupling capacitor.

In cases where click tests seem in-
conclusive, use a long wire or (prefer-
ably}) a lead going to the shop’s exter-
nal aecrial. Rub this wire against the
grid connection of cach tube, working
back towards the first tube. Noise, in-
creasing in volume as more stages of
amplification are added. should be au-
dible, When a stage is reached from
which no sound. or only a faint sound.
can be obtained, trouble in that stage
is indicated.

When tube substitution, voltage, re-
sistance, and capacitance bridging tests
reveal no trouble, the set is probably
misaligned.

No stations «re received, but set
sounds alive: Trouble in the oscillator
section of the converter stage is prob-
ably present. Substitute a known good
converter tube.

If rotating the tuning capacitor
causes static noises to be heard, the
oscillator section of the tuning capaci-
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tor should be checked for a short. Next,
check the converter stage to localize
the defect.

Set Plays

One or more stations orc not re-
ceived: 'The trouble may be in the tun-
ing capacitor t.e., bent plates, and dust
or metal particles between the plates.

If several stations are missing at one
cnd of the band, try a new converter
tube. Also check the alignment.

When it is uncertain whether oscil-
lator trouble or misalignment is re-
sponsible for the absence of most sta-
tions. try shorting the stator of the
oscillator tuning capacitor to the rotor.
If the symptoms remain the same, the
oscillator is inoperative.

An open built-in antenna or antenna
coil, or a loss of capacitance in an an-
tenna coupling capacitor, or a.v.c. by-
pass capacitor may also eliminate one
or more stations.

Volume below normal: Check the
power amplifier and detector-first
audio tubes. If these arce good, bridge
the coupling capacitor leading to the
power amplifier grid and note results.

If the volume control has little or
no cffect, the coupling ecapacitor be-
tween the center tap of the volume
control and the first audio tube grid
should be bridged. Next try moving

Fig. 2. Diagram showing the connec-
tion of an electromagnetlic specker field
in some early model a.c.-d.c. receivers.
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the speaker cone in and out. Some-
times a partly frozen cone (discussed
previously) is responsible for consider-
ably reduced volume. JMleasure the
“B" voltage; test the rectifier and its
circuit, if this voltage is too low.

When an electromagnetic speaker is
connected between one cathode of a
dual-cathode rectifier (such as a 25Z5)
and ground, an open field coil may be
the cause of very low volume. If the
set uses a PM speaker, substitution
will tell you if the magnet is at fault.

Try bridging the coupling capacitor
in the audio section, the power ampli-
fier catnode bypass capacitor, and the
antenna coupling capacitor (if one is
present),

If placing your hand on the built-in
antenna causces the volume to increase,
the primary of the loop antenna may
be open or shorted. About ': ohm is
the normal resistance for the loop. In
determining whether a short is present.
substitution of another unit may be
necessary. Do this when no other
trouble is readily apparent.

A slight degrec of if. misalignment
will reduce volume considerably. To
test for this, make a pencil mark on
the i.f. cans or chassis. indicating the
trimmer or slug positions. Then re-
adjust the trimmers or slugs slightly,
noting whether volume rcturns to nor-
mal. If reccption isn’t louder, return
the trimmers to their original settings.

When the reduction in volume is rel-
atively slight, but still appreciable,
check if the pilot light is burnt out.
An open pilot lamp can reduce volume,
particularly when the pilot lamp is be-
ing fed from a ballast tube. When the
pilot light is in parallel with a section
of a 35Z5 hcater, volume is also apt
to go down when the lamp burns out.

If weak reception is accompanied by
a normal level of background noise.
and an outside acrial is present. use a
long length of wire outside the window
as a test aerial. Improvement in re-
ception indicates an open in the original
acrial. (This also serves as a test of a
loop antenna.)

Distortion: When distortion is pres-
ent and all stations are coming in. the

trouble generally lies either in the
audio section or power supply. If the
distortion is a ‘‘creeping’” one¢ that

starts after several minutes of normal
reception and gradually becomes much
worse, try a new power amplifier. If
continuous distortion is present, turn
down the volume control and chezk for
residual hum. If this hum is even
slightly above normal, try bridging
the filter capacitors and note results.

A leaky coupling capacitor to the
audio power amplifier is a comimon
source of trouble. Check the grid-to-
ground voltage of the power amplifier;
if an appreciable positive voltage
(above 1z volt) i, present, disconnect
the coupler and try a new one in its
place. Sometimes the unit present
may have a leak in it that doesn't af-
fect the grid-to-ground voltage very
noticeably (due to a flow of grid cur-
rent that causes a bucking voltage to

(Continued on page 90)
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Can you use your present TV test equipment for color TV?
What new equipment will you need? Here are some answers.

have service technicians received

such attention from test equipment
manufacturers as they are getting this
year. The host of test instruments and
accessorics available today is greater
than ecver before. Although many of
these new  instruments are simply
modified or improved versions of fami-
liarr equipment, scveral new types of
instruments have been introduced for
servieing colorr TV receivers.

The types of instruments a service
technician requires are naturally de-
termined by the types of jobs he en-
counters. For the servicing of v.h.f.
and u.h.f. black-and-white TV re-
ceivers, which are still the bread-and-
butter activity of the technician. the
basic instrument types needed—vacu-
um-tube voltmeter, oscilloscope, sweep
and marker generators — have not
changed. The series-string TV re-
ceiver, which is rapidly gaining in pop-
ularity, will not require special equip-
ment. In the expanding hi-fi audio
field, the v.t.v.m., audio voltmeter, os-
cilloscope, audio generator, and square-
wave generator are even more valuable
than before. In the service of radio
receivers, which continues to be a
multi-million-dollar source of service
revenue, the v.tv.m. and r.f. signal
generator are still the most neecded
test instruments.,

The main problem confronting serv-
ice technicians in the market for new
test instruments at this time cohcerns
the adaptability of the cquipment to
color television. The three questions
asked most often are:

1. Will my present black-and-white
TV test cquipment be good for serv-
icing color TV scts?

2. If T buy necded test equipment
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now, will it be obsolete when color
TV sets start coming in?

3. What new types of cquipment will
I need for color TV?

The following discussion of different
types of test instruments for the tele-
vision, radio, and audio fields should
answer these questions and other ques-
tions of current interest to the radio
and television technician.

Voltohmineters und v.t.v.m.'s—Vacu-
um-tube voltmeters and voltohmmeters
will be more useful than ever in color
TV servicing. The complexity of color
television circuits has increased the
importance of voltage and resistance
measurements. Of special importance
is the neced for high-voltage measuring
equipment. Because the regulated ul-
tor (sccond anode) voltage of color
kinescopes must be set accurately be-
fore other circuit adjustments are
made, high-voltage {multiplying)
probes will become necessary acces-
sory items for the service voltmeter.
Color receivers use ultor voltages up to
approximately 30.000 volts, therefore,
high-voltage probes should be rated
for 40,000 to 50.000 volts to provide an
adequate margin of safety.

Oscilloscopes—The two main fune-
tions of the TV service oscilloscope,.
signal tracing and response-curve dis-
play, are a necessary part of color TV
servicing. The scope must meet addi-
tional requirements, however, to be
gencrally satisfactory for color TV
jobs. The most exacting requirement
is that the frequency response be es-
sentially flat from a few cycles per
second to approximately 4.5 me. for
mcasurement of the color syne burst
and for troubleshooting in chrominance
circuits. For color TV servicing. the
scope should have built-in voltage cali-
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bration or an external calibrator
should be used, as explained later, to
permit measurement of the peak-to-
peak amplitude of the burst signal. Be-
cause the color sync circuits have very
high impedance, the scope must also
present a high impedance to the test
circuit to prevent cxcessive loading
and detuning, Conscquently, a low-
capacitance thigh-impedance) probe is
required. To compensate for the loss
in sensitivity introduced by such a
probe, the scope should have relatively
high gain.

Sweep generators—Because all of
the color information is contained in
the 2 to 4.1 me. region of the over-all
TV r.f.-i.f. response curve, tuners and
picture if. amplifiers of color televi-
sion receivers must be aligned with a
high degree of accuracy. Any loss of
gain in thesc portions of the circuit
can causc¢ poor color sync-lock action
and color “‘contamination.” Sweep gen-
crators, therefore, should provide es-
sentially flat voltage output through-
out the frequency range covered to
insure a faithful representation of cir-
cuit bandpass. A low-frequency swecp
voltage is also required for alignment
of luminance and chrominance circuits.
Servicing of these circuits requires the
use of a video sweep generator which
has flat output from approximately 50
ke. to 4.5 me. Few conventional TV
sweep generators can meet this re-
quirement without modification or the
use of external accessories.

Muarker ealibrators — The marker
calibrator is required in TV servicing
to furnish a marker of high accuracy
for use in locating particular frequen-
cies on sweep response curves for
checking bandpass of circuits, and for
setting traps to a specified frequency.
The calibrators usually employ a vari-
able-frequency oscillator having c¢rys-
tal calibration facilities for checking
accuracy of the output marker. The
calibrator should be able to furnish
reliable markers on all the desired
sound and picture carrier frequencies,
as well as a 4.5-mc. marker for sound
i.f. amplifier and sound trap alignment,
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For color TV use, markers are also
required at the important intermediate
frequencies, including that of the color
subearrier (42,17 mc.) and the “knee”
or drop-off point on the over-all if.
response curve (41,65 mc,). Bandpass
measurements in the video and chro-
minance circuits require frequency
markers at 0.5 mc. (for @ filter, R-Y,
B-Y, G-Y demodulators), 1.5 mc. (for
I filter), 2.5 mec. (for bandpass filter),
3.58 me. (color subcarrier frequency),
and 4.5 mc. (sound trap frequency).

Dot generators—Dot generators are
essential instruments for color TV
servicing, and will become standard
cquipment both for service calls and
on the bench. These instruments pro-
duce a pattern of evenly spaced white
dots on a black background on the
color kinescope screen for use in ad-
justment of both d.c. and dynamic con-
vergence circuits. When the conver-
gence adjustments of the color TV
receiver are set correctly, the three
clectron beams of the color kinescope
strike their corresponding red-emit-
ting, blue-emitting, and green-emitting
phosphor dots in the correct phosphor-
dot groups over the entire useful area
of the tube screen. Because conver-
gence adjustments must be set correct-
ly before other adjustments are made,
a dot generator is indispensable.

Service-type dot generators which
have r.f. output, video output, or both,
are available. Dot generators which
supply r.f. output on one or more of
the v.h.f. channels can be connected
directly to the antenna terminals of the
TV receiver. Dot-pattern signals within
the video range can be fed directly
to the color kinescope or into the video
amplifier of the color receiver.

Several different models of dot gen-
erators arc now available for color TV
servicing.

Color-bar generators—The color-bar
generator is used for checking over-all
operation of color TV receivers, and
for adjusting color phasing and matrix-
ing in the chrominance section of the
receivers. The primary requirement of
these instruments is that they furnish
signals which are inherently accurate
and have a fixed phase relationship
at all times. The signals from the
color-bar generator are fed into either
the antenna terminals of the recciver
or the video amplifier section. Pre-
scribed adjustments can then be made
in the phasing and matrixing sections
of the receiver. The kinescope is
used as the indicator device. Unless
a color-bar generator produces ex-
tremely stable signals having accurate
phasec relationship, it cannot be used
as a reference standard. A generator
which provides a color-bar signal for
injection at the antenna terminals
must duplicate, in simplified fashion,
the broadcast color signal. Therefore,
these generators must supply a signal
which includes a picture carrier, sound
carrier, sync pulses, and a color sub-
carrier modulated with accurately
phased color signals. A few different
models of color-bar generators are now
available, although they differ con-
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siderably in design and output-signal
characteristics.

TV accessories — A number of test
accessories, not all of which are new,
are extremely valuable in the service
shop or tool kit. A recent device,
which promises to become indispensa-
ble for servicing series-string TV and
radio receivers, is the universal heater
continuity tester, This device, designed
to test nearly any tube type used in
TV receivers and a.c.-d.c. radios, em-
ploys a necon lamp to indicate instant-
ly whether a tube heater has burned
out. It is only necessary to plug the
suspected tube into the appropriate
socket of the tester to check heater
continuity.

An isolation transformer is recom-
mended to provide a safety factor in
the servicing of a.c.-d.c. and trans-
formerless receivers. This transformer
cffectively isolates the “hot” chassis
from the power line, thereby greatly
reducing shock hazards and the danger
of damage to expensive test equipment
because of improper test-lead connec-
tions and accidental short circuits.
These transformers will be especially
useful on the series-string TV sets.

Troubleshooting in TV deflection cir-
cuits can often be speeded by use of a
flyback tester. These testers are con-
nected directly to the deflection-output
sections of the TV receiver to indicate
the condition of the flyback trans-
former and deflection yoke.

The increasced usc of oscilloscopes
for pecak-to-pcak voltage measure-

ments has accentuated the neced for
voltage calibrators. These calibrators,
which are used with scopes which lack
frequency - compensated and voltage-
calibrated input circuits, provide sine-
wave or square-wave output at one
or more preset pecak-to-peak values.
The scope probes are connected to the
output terminals of the calibrators,
and the scope vertical-gain adjust-
ments are set to give the desired de-
flection,

Cross-hatch and vertical- and hori-
zontal-har generators are extremely
useful when no test signal is available
for lincarity adjustments., The output
from the gencrator is usually fed di-
rectly into the antenna terminals of
the TV receiver.

Because the use of sclenium recti-
fiers has greatly increciased, specially
designed selenium-rectifier testers are
being used as a quick means of check-
ing the condition of these components.
The rectifiers can be checked for for-
ward and reverse current charac-
teristics under load conditions. A
meter is used as the indicating de-
vice.

Radio Test Equipment

The isolation transformer, v.t.v.m. or
voltohmmeter, and r.f. signal genera-
tor are sufficient major equipment for
nearly all routine radio repairs. The
r.f. signal generator is excellent for
troubleshooting by signal injection,
and is esscntial for alignment of r.f.

(Continued on puge 127)

List of color and black-and-white TV test equipment now available. Only those
categories are listed that are described in the article. Most of the manufacturers
listed also market other types of service instruments, many of which are new.

Hickok Model 650C
Jackson Model 712
Philco Model G8005
RCA WR-36A

Hickok Model 655XC
Hycon Model 618
Jackson Model 712
RCA Model WR61A

Simpson Model 406 Chromatic Amplifier
Simpson Chromatic Probe

Eico Model 460

G-E Type ST-2A
Heath Model 0-10
Hickok Model 640
Hycon Model 617
Jackson Model CRO-2
Philco Model 58200
Precise Model 300

Cornell-Dubilier Model BF-80
Eico Model 944

RCP Model 123

Seco Model FB-4

Jackson Model 710
Transvision Component Tester

G-E Series Heater Checker

Service Instruments Model FC3

D. W, Thomas Engineering, Inc.. Model 1402
* Does not test yokes.

DOT GENERATORS

COLOR-BAR GENERATORS

COLOR ACCESSORIES

OSCILLOSCOPES FOR COLOR

FLYBACK AND YOKE TESTERS

SELENIUM RECTIFIER TESTERS

VACUUM TUBE HEATER TESTERS

Simpson Model 434

Superior Model TV.50

Sylvania Type 506

Winston Electronics Inc. Model 160

Simpson Model 430
Triplett Model 3434
Winston Model 150

Winston Model 950 Rainbow Computer

Radio City (RCP) Model 534
RCA Model WO-78A
Simpson Model 458
Supreme Model 665
Sylvania Type 403

Triplett Model 3441A
Weston Model 983

Winston Model 550

Teletest Model FT 100°
Transvision Component Tester
Winston Model 810

Triplett Model 3423

Triplett Model 3423
Visulite Co. Model 101C
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By CHARLES TEPFER
Service Editor, RADIO & TELEVISION NEWS

The New York City bill may serve as a model for many
licensing bills. Here's a report on it and licensing.

wondering why TV scrvice licens-

ing is such a hot topic right now.
After all, contract servicing appears to
be on the way out with its attendant
evils, a uniform schedule of service
charges is slowly being adopted na.
tionwide, the Better Business Burcaus
in gencral rcport fewer complaints.
Well, it seems we have been “enjoy-
ing” the quiet before the storm.

More and more scrvice operators
have been affected by the cut-rate
service boys who operate at low over-
head, many times out of their cellars,
and in the evening, The larger com-
panies that advertise “$1 scrvice
charge” and then stick the customer
for all kinds of unnceded parts that
many times are not even installed in
the repaired reeciver, are found out
sooner or later, with the result that
all service operators arc branded as
“gyps.” This makes it difficult for the
legitimate service operator to ask for
and obtain a fair price for his service.

These are some of the reasons why,
after many service dealers and associ-
ations fought scrvice licensing bills
when they were first proposed way
back in 1947, and many times since,
they have come out for city licensing
now.

In the words of MAax Leibowitz,
president of the Associated Radio &
Television Servicemen of New York,
“In many metropolitan arecas, an un-
scrupulous opérator mercly has to
open up under another name in an-
other part of town to continue his cut-
rate and defrauding practices. It is
this individual and his activitices that
are compelling the legitimate service
operator to leave the industry and go
into some other activity.”

Perhaps if we look over some of the
provisions of the licensing bill pres-
ently under consideraiion by the New
York City Council we’ll b+ in a better
position to evaluate this whole situ-
ation.

To begin with, the law has this leg-
islative declaration:

MANY service technicians may be
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“It is hereby declared that the busi-
ness of selling service contracts and
servicing television receiving appara-
tus has become the subject of great
abuse with the result that the public
has been and is being victimized by ir-
responsible sales methods, unethical
and financially unstable scrvice organ-
izattons and inferior installation, main-
tenance, and repairs. The necessity for
legislative intervention by the enact-
ment of the provisions of this article is
hereby declared as a matter of legis-
lative determination.”

Many scrvice operators believe that
the real abuses lic not in contract
operations but in false and misleading
advertising, and in cut-rate service
charges with the resulting ncedless re-
placement of parts to jack up the serv-
ice revenue.

The licensing bill recognizes four
classes of licensces: service contrac-
tors, service deaters, technicians, and
apprentices. The first two require a
license costing $25 with a yearly re-
newal fee of $15. The technician li-
cense costs $15, and is renewable each
year for $5. The apprentice pays $5
for a permit and must renew it cach
year for $5. The qualifications required
for ecach class are to be determined by
a supervisory committee composed of
representatives from all  applicable
parties. Each applicant for a techni-
cian's license will he examined by a
hoard consisting of two members
chosen by means of civil service com-
petition.

To quatlify for a technician’s license,
the applicant must prove that he serv-
icod TV reecivers or tested clectronic
apparatus for at least twenty-one
months prior to application or. that
he graduated (rom a course in TV re-
pair and maintenance from an acered-
ited school and serviced TV sets for
at least six months after graduation.

The bill makes it unlawful for any
service dealer or contractor to employ
an unlicensed technician or apprentice.
Further, the service operator is obliged
te furnish his customers with an item-
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ized bill for all labor performed and
parts used. Violators of this bill are
subject to a $300 fine, six months im-
prisonment, or both.

The bill, in itself, would perhaps not
be so important nationally, if itwere not
that it will probably serve as a mode!
for similar bills in other cities. Be-
cause of this, it would be well for
service technicians and operators all
over the country to consider the pro-
visions affecting them very carvefully.

What have been the points of oppo-
sition? Well, to begin with, the
RETMA. representing the various set
manufacturers, is against licensing.
They feel that licenses will not curb
the fraudulent operator, After all,
many of the unscrupulous service boys
could pass a test with ease, and many
have been in “business” for over two
years. What's to prevent them from
obtaining licenses? The manufacturers
also feel that the answer to poor serv-
icing lies in education, an example of
which is the course they have pre-
parcd for upgrading the scrvice tech-
nician.

Supporters of the bill point out. how-
ever, that while unscrupulous opcra-
tors may obtain a license, at the first
sign of fraud their licenses can be re-
voked, and they can be fined or im-
prisoned. This, in itself, should serve
as a deterrent to such operators. As
far as education heing a solution gocs,
supporters of the bill point out that
they arc not fighting ignorance but
fraudulent business practices. Some
of the most cducated technicians are
among those cngaged in shady prac-
tices.

The bilt has been supported by
Brooklyn District Attorney FEdwavl
Silver, In an open hearing on the bill,
he deseribed the difficulty and involved
proceedings he had to go through to
trap and prosecute a TV service racket
in Brooklyn recently. The time wasted.
the expense to the taxpayers, and the
subterfuge used would not have been
necessary, he said, if this bill had been
in effect. Despite all his trouble, he
went on to point out, this company
may still crop up again and be in busi-
ness with nothing to stop them.

On the other hand, one serviee asso-
ciation believes that the law, as writ-
ten, is too vague about the rules that
will be laid down by the supervisory
committee and the commissioner. They
state: “The biggest single factor
against this bill is that the license
feature is too indefinite to insure that
any undesirables may bhe kept out of
the business or isolated in any way. In
fact, such a law would most certainly
license the incompetent.

Whether you agree with this evalu-
ation of the bhill and of licensing it
general, or whether you decide that li-
censing wilk raise your profession in
the eyes of the public and eliminate
much of the bad rcputation service has
suffered is important. Your recom-
mendations to your local government
will affect the future of your business
operations. {

i~
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Two views of the 5-tube. 10-walt power am-
plifier built dround a circuit designed by
Mullard Lid.. English tube manufacturers.

of Britain in several years is the Englnee“ng dEtal.lS on a unique cucutt deSLgned

UNE of the best circuits to come out
new Mullurd-designed, 3-tube, 10-

by Mullard, utilizing its latest audio tube line.

watt, high-quality amplifier to be de-
scribed. It should be explained for the
benefit of U.S. rcaders that Mullurd
Ltd. does not manufacture these ampli-
fiers but designed the circuit around its
latest audio tubes and released the cir-
cuit to British amplifier firms and Eng-
lish audiophiles. The circuit has now
been released for publication in the
United States by International Elec-
tronics Corp., 81 Spring Street, New
York 12, N. Y., who represents Mullard,
Litd. in this country.

Since the design incorporates many
unigue circuit features, a brief descrip-
tion of the amplifier and its perform-
ance specifications might be in order.
While the tubes in this amplifier are
British-made, they are now available
at many local distributors and all na-
tional parts houses so no attempt
should be made to substitute Ameri-
can-made tubes in this particular cir-
cuit. Plans are under way to adapt this
circuit to U.S. components but at the
present such cireuitry is not available.

Although the circuit uses only four
amplifier tubes and one rectifier, the
amplifier is sufliciently sensitive to be
driven by most of the popular phono
pickups without resorting to a pream-
plifier stage or stages.

Harmonic distortion has been kept
to a very low figure. i.e., less than 4
per-cent at 10 watts output. The fre-
quency response is both wide and level,
being almost flat from 10 to 20,000 cps.

The cirecuit itself is fairly conven-
tional. A single-ended, high-gain pen-
tode (Mullard EF86) fecds a cathode-
coupled phase splitter using the high-
mu double-triode ECCS83. The balanced
output voltages derived from the
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ECCS83 are used to drive the grids of
two ELS84 pentodes in push-pull. Nega-
tive voltage feedback is applied from
the sccondary of the output trans-
former to the cathode of the input
tube.

The Circuit

The amplifier includes a well-known
type of tone control using a wide-range
passive cireuit. The treble control ap-
pears as R on the schematic diagram
of Fig. 1 while the bass control is des-
ignated as R..

The tone control circuit produces an
attenuation of about 12 times. Because
of the high sensitivity of the amptifier
(30 mv, at Y-Y with feedback) the tone
control unit is suitable for usc with a
ceramic or erystal pickup without the
nced for a separate preamplifier tube.

The first stage of amplification is
provided by the EF86 in a circuit
having a gain of approximately 150
times. The negative feedback voltage
from the secondary of the output
transformer is introduced across the
100-ohm resistor, R: in the cathode
circuit. In a feedback amplifier with
a wide frequency response, stability
can be achieved only if the required
difference in phase is maintained be-
tween the input signal and the feed-
back voltage.

The EF86 has, accordingly, been cou-
pled directly to the following stage in
order to recluce the phase shift at low
frequencies. The RC network, Cu—
R... shunting the anode load produces
an advance in phase which increases
the stability of the amplifier at high
frequencices.

Table 1. Performance specifications on the 10-watt. 5-tube power amplifier.

Power Output: 10 w. (rated)
Sensitivity:

Sensitivity (with feedback):
Froquency Response: 10-20.000 cps

Maximum Power Output:
(C db == 10 watts)

Harmonic Distortion:
Hum and Noise:

Output Resistance:
Tone Control:

600 mv. (at tone control input)
50 mv. (without tone control)

+1 db at 40 to 10.000 cps

0 db at 20 and 16.000 cps

—2 db at 15 and 30.000 cps

Less than .4% @ 10 w.

73 db below 10 w.

74 db below max. output of 12.5 w.
.9 ohm on 15 ochm output

10 db boost in treble and bass

10 db attenuation (treble}

S db attenuation (bass)

1213 w. (max.)

*+ 1% db (at 1000 cps}

www.americanradiohistorv.com

45


www.americanradiohistory.com
www.americanradiohistory.com

Rs, Rie—100,000 ohm., V3 w, res.
within +~3%, sce text)

Ri—33,000 obm, Y, w, res. +10%

Ri:. R1s—820,000 ohm, Vo ». res. +~10%

Riy Rs—4700 ohm, Y, w. res. 20,

Ris, Rir—Sce text

Ri—1200 ohm, I ». res. +10%,

Ris. Ri—47 ohm, V, w., res. +209%,

Rir—3c¢e note

R2::—18,000 ohm, V4 w, res +10%

Res, Ri—2 megohm, log taper pot

Res—1.5 megohm, Yy w, res. +109%

Rec—150.000 ohm, Yy w, res, +10%

Rer, Ris—Values of these two res. depend on
the winding resistances of the power trans.,
ond the choice of rectificr. They must be
chosen to make the total effective limiting re-
sistance of cach anode of the rectifier up to
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Rr—1 megohm, log teper pot the required value. The total limiting re. "_i 8
R:—180.000 ohm, 1 w, res. +10% sistarice in series with cach anode must be at @.—‘ LSEETEXT
1/, . P Sl _.p GZ30
Rs, Re—1 megohm, V) w. res. +10% least 47 ohms for the GZ30 or at lcast 215 fl 0 mer Vs
Ri— 1800 ohm, V, », res. +10% ohms for the EZBO. §
Ri—100 ohm, 1/ ». res. =5% C1, C:—30/50 ufd., 350 v. elec. capacitor POWER
Rs—100,000 ohm, V », res, +10% Cs, Ci—10 ufd., 350 v. clec. capacitor LINE . '
R>—68,000 ohm. 1 w. res. +10% C:—1I100 pfd., 12 v. ¢lee. capacitor 17

Ce—.02 ufd., 350 v. capacitor

Cr, Co, Co—.I pfd.. 350 v. capacitor

Cuw, Cir=—100 ufd., 25 v. clee. cepacitor

Cii—Sce note

Cis—100 pufd. ceramic capacitor +20%,

Ciu—33 pufd. ceramic capacitor +10%,

C15—680 upfd. mica capacitor +10%

C—270 upfd. mica capacitor + 10%

Cri—3300 upfd. mica capacitor +10%

Note: The values of Resand Cat in the main fecd-
back loop depend on the impedance of the
speaker. Typical values are as follows: For
a speaker impedance of 3.75 ohms, Ry—
15,000, Cie=—180 ppfd.; for 7 ohm speaker
impedance, Res==22.000, C1e=—120 ppfd.; for
15 ohm speaker impedance, Re=33.000, Cn
=82 ppid.

Fr, Fi—1 amp fuse

N
oy tsee Texm)

Tr—Power trans. Pri. tapped at 10.0-200.220-
240. Sec. {normal-loading condition) 300-0-
300 @ 100 ma,; 6.3 v.ct. @ 2 amps; 5 v.
@ 2 amps. Sec. (low.loading condition) 300-
0-300 @ 60 ma.; 6.3 v. ct. @ 2 amps; 6.3
v. @ I amp. (In U.S. a transformer with a
115 volt primary will have to be substituted
in order to operate on U.S. power lines)

Te—Output trans. 8000 or 6000 ohm pri. to
match either 15 or 3,73 ohm sec. (Partridge
PPO, sec text)

Vi—EFg86 tube (Mullard)

V:—ECCE3 tube { Mullard)

Vs, Vi—EL84 tube (Mullard)

Vi—GZ30 or EZ8O tube (see text)

Fig. 1. Complete schematic diagram of the original Mullard-designed 10-watt amplifier utilizing British tubes and transiormers.

The output stage is fed by an ECC83
double-triode operated as a cathode-
coupled phase splitter. The two grids
are coupled together by R., the second
being capacitively grounded by C:. The
correct value of 1.5 v. grid-to-cathode
bias is produced when the anode volt-
age of the EF86 is 70 volts. Anode re-
sistors Ry and R:. (100,000 ohms) should
be matched within * 5%, R. being
assigned the higher value of the two.

The use of the cathode-coupled cir-
cuit provides for low distortion and
facilitates direct coupling to the first
stage. The gain obtained with the
cathode-coupled circuit is about half
that obtained from each tube section
operated as a normal voltage ampli-
fier. However, the gain is sufficient as
the ECC83 has an amplification factor
of 100.

The output stage is equipped with
two EL84 output pentodes operated in
a self-biased, push-pull circuit., The
anodes are fed from the electrolytic
capacitor (C1), the screen grids and the
rest of the amplifier being supplied via
R, and C. Separate bias resistors,
Ry and R,;, are used. Resistors R..
Ry, Rw and R are included in the con-
trol- and screen-grid leads to suppress
oscillations,
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Operating Conditions

Alternative modes of operating two
EL84's in a push-pull output can be
compared by referring to the curves
showing total harmonic distortion plot-
ted against output power, Fig. 3.
Curve No. 2 is plotted for cathode bias
and refers te a sine-wave input. It is
obtained under the conditions given
for class AB operation in the tube data
tables. These conditions are necessary
for testing the amplifier with a sine-
wave input up to full power. They can
be referred to as the “normal-loading”
condition, the anode-to-anode impe-
dance being 8000 ohms and the quies-
cent anode current 2x36 ma. With
speech and music inputs, however, the
output stage operates with approxi-
mately fixed bias. As a result, when
the normal-loading conditions are used
for speech and music (Curve No. 1),
the distortion above 10 watts is con-
siderably greater than might be ex-
pected from the data. It can be seen
that above 12.5 watts the distortion for
speech and music inputs would be
nearly twice that obtained for a sine-
wave input,

Low-Loading Operation
An alternative set of operating con-
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ditions (Curve No. 3) will result in
lower distortion when the amplifier is
used for the reproduction of speech and
music. Under these conditions, the an-
ode-to-anode load is reduced to 6000
ohms and the quiescent anode current
to 2 x 24 ma. This may be termed “low-
loading™ operation.

For low-loading operation, the ap-
propriate value of both cathode resis-
tors (R and Ry;;) is 437 ohms, made up
of a 390-ohm and a 47-chm resistor, as
compared with the value of 270 ohms
cach for normal loading, i.e., for class
AB conditions given in the data.

The high-voltage consumption is con-
siderably reduced when the output
stage is adjusted for low loading. As a
result, the standing dissipation in the
output stage is reduced from 11 watts
at each anode to 7.5 watts, the output
tubes then being run well below their
maximum permissible anode dissipa-
tion of 12 watts. There will also be
less ripple on the high-voltage line. As
an economy measure, the power trans-
former can be given a lower rating
provided the amplifier is to remain per-
manently adjusted to the low-loading
condition.

Effective distortion for the low-load-
ing adjustment cannot be measured

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

easily because standard measurements
of harmonic distortion and intermodu-
lation distortion are not practicable
when the maximum output is ap-
proached. A low-level sine wave, how-
ever, may be used to measure fre-
quency response providing that the out-
put power does not exceed 1 to 1.5
watts, otherwise excessive distortion
will occur. Normal square-wave test-
ing can be undertaken, but the input
should not exceed a level similar to
that used for the low-level sine wave.

Peak Handling Capacity

Larger peak currents are produced
in the output stage under low-loading
conditions than with normal class AB
operation. These peak currents are of
short duration with a speech and mu-
sic input. They are supplied by the
electrolytic capacitor, C;, which is a
50 pfd. unit.

As the current in the output stage
increases, there follows an increase in
the bhias voltage across the cathode re-
sistors at a rate determined by the
time constant of the bias networks.
Measurements have shown that, in
practice, this increase in bias is not
likely to exceed 1 volt. The working
conditions of the output stage are such
that the output tubes are then driven
back into a region where lower distor-
tion is obtained.

However, as a result of change in the
bias of the output stage, a variation in
gain will occur, but the distortion
which is introduced in this way is held
to a low level by the large amount of
negative feedback.

Output Transformer

Since the output transformer is the
most important component in a feed-
back amplifier it is essential that it
give adequate performance. The Par-
tridge PPO used in this circuit was
specially designed for this amplifier.
Because of the “custom-built” nature
of this transformer, it will obviously
work better in this circuit than any
other output transformer which might
be substituted, although there are un-
doubtedly several U.,S.-made units
which could be adapted for this cir-
cuit. The Partridge transformer line
is available in the United States and
if you have any difficulty locating a
source of supply, write to [Internu-
tional Electronics Corp., 81 Spring St..
New York 12, N. Y. for full details.
The distortion curves of Fig. 5 were
obtained with the prototype amplifier
using this Purtridge transformer,

Rectifier

The GZ30 full-wave rectifier can sup-
ply a current drain of 125 ma. and is
entirely suitable for all applications of
the amplifier. With the GZ30, sine-
wave testing can be performed up to
full output power. Under practical
conditions, with speech and music in-
puts, the GZ30 will have sufficient cur-
rent reserve to supply an FM tuner in
conjunction with the amplifier.

The GZ30 has a 5-volt heater and is
mounted on an octal base.
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Since most home constructors do not
have the necessary equipment to un-
dertake sine-wave testing at high out-
put powers, the company recommends
the use of the EZS80 rectifier tube. The
only restriction is that the EZ80 must
not supply current in excess of 90 ma.
Thus the EZ80 can be installed when
the amplifier is to be permanently ad-
justed to “low-loading” conditions. dis-
cussed carlier, since sine-wave inputs
can then be used to produce an output
power of up to 1 to 1.5 watts. Under
“normal-loading” conditions the power
output can be increased up to 6 watts
hefore overloading of the EZ80 will oc-
cur. Square-wave testing can be used
with the EZ80 for both the normal-
loading and low-loading adjustments,
provided the input is of a similar level
to that used for the corresponding sine-
wave testing.

The EZ80 should not be expected to
supply the additional current required
for FM tuners and similar accessory
equipment. The EZ80 has a 6.3-volt
heater and is mounted on a noval base.

From the foregoing, it becomes obvi-
ous that the prospective builder must
determine in advance how the ampli-
fier is to be used since it will affect
the selection of the rectifier tube to be
used.

Since some readers will undoubtedly

(Continued on page 132)

00
FREQUENCY=CPS

Fig. 2. Frequency response of the tone-
contro! circuit. Curves 1 and 2 are maxi-
mum boost and cut of the bass control
with treble set flat. Curves 3 and 4 are
maximum boost and cut of the treble con-
trol with the bass set flat while Curve § is
obtained by setting the bass and treble
controls for flat response of the amplifier,
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Fig. 3. Total harmonic distortion plotted
against output power for two EL34’s oper-
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grid voltages of 300 volts. Refer to text.
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Receiving microwave dish antenna and high-
gain channel 82 retransmitting antenna
shown on a u.hJd. satellite station tower.

v 1S

HE problems of u.h.f. foretell the
Tpath it is to follow. What are the

problems of uh.f.? There are three
basic ones--coverage, economy. and
sensitivity. Coverage improvement is
a most important consideration in
modern u.h.f. operations. Any step
taken to improve coverage permits
the serving of a greater populace with
a more reliable signal. The economies
of u.h.f. operation have been baffling
in many arecas because of the compe-
tition presented by strong v.h.f. sig-
nals and the fact that many u.h.f.
stations are located in smaller cities
where the capital wealth is substan-
tially less than in large metropolitan
arcas.

Sensitivity has to do with the ability
to make full use of whatever u.h.f.
signal strength exists at the receiv-
ing location. Secnsitivity is best inter-
preted in terms of signal-to-noise ratio.
The over-all gain of a w.h.f. converter
and a modern television receiver is
adcquate to amplify even the very
weakest u.hf. signal. The problem
really is not one of lack of gain but
rather of making the incoming u.h.f.
signal dominate the inherent noise in
the uwh. device. A typical u.h.f. con-
verter employs a crystal mixer and
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EDWARD M. NOLL

Here are some new ideas to help you lick your u.h.f.

reception problems; also, new hope for whf's future.

a rather narrow-band i.f. stage follow-
Ing the mixer. Consequently a very
excellent signal-to-noise ratio can be
cstablished. Despite a good noise fac-
tor the u.h.f. signal is so weak in many
arcas and at some sites quite close to
the transmitter, that it is not able to
dominate the noise level,

It is apparent that the improvement
in u.h.f. sensitivity must occur at some
place between the antenna and the
whf. mixer. A stronger u.h.f. signal
must be delivered to the w.h.f. device.
At present, the use of u.h.f. radio
frequency stages is too costly if the
vacuum tube amplifier is to be de-
signed with a noise factor better than
that which can be attained with a
crystal mixer. These factors stress
the important contribution that the
technician must make in obtaining
better u.h.f. coverage. The u.h.f. an-
tenna, transmission line, and installa-
tion arc the key factors in the de-
livery of a stronger u.h.f. signal to the
mixer.

Sensitivity Improvement

We have indicated in the previous
paragraphs that u.h.f. reception would
be improved most effectively if the
signal level could be increased prior to
its application to the mixer. In the
receiver system there is sufficient am-
plification after the mixer. Howecever,
the major problem is to deliver a
stronger initial u.h.f. signal to the con-
verter so that inherent noise levels
might be better surmounted. Delivery
of a strong signal to the mixer depends
on choosing the proper mounting posi-
tion for the antenna. using an efficient
high-gain antenna, and minimizing the
loss of signal between the antenna and
input to the u.h.f. device. A fourth
consideration in the over-all perform-
ance of the uh.f. converter is the
crystal mixer itself as well as the local
oscillator injection level. For best ef-
ficiency in a weak signal area, the
technician should be certain to have
a peak-performing ecrystal and local
oscillator tube in the u.h.f. device.
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Comparison can be made by substitu-
tion

Using a higher gain u.h.f. antenna
would be most helpful in raising the
wh.f. signal level of a particular in-
stallation. However, the w.h.f. corner
reflectors  and narrow-band yagis
commonly used in low signal areas are
already high-gain antenna types. The
degree of elaboration necessary to ob-
tain a substantial improvement over
these types is prohibitive. In a prac-
tical sense, we have had more success
with diversity arrangements of u.h.f.
antennas.

In a typical diversity arrangement
for the rceeption of a single weak u.h.f.
channel, two narrow-band twelve-ele-
ment yagis may be employed as shown
in Fig. 1. Each yagi is positioned in
a strong field. (Although this is a very
important consideration, there is no
definite cquation that will permit you
to calculate or estimate mounting posi-
tions for maximum signal. The proce-
dure is entirely experimiental.) After a
strong signal position is found for cach
antenna, two separate lines are run
down to the uh.f. device. As is re-
quired for a good u.h.f. installation,
the line (low-loss} should be run as
direct as possible. The two lines are
joined together at the input to the
w.h.f. deviee. However, each line must
be tuned for peak signals. To do this,
proceed as follows:

1. Connect a transmission line from
one of the u.h.f. antennas to the input
of the u.h.f. device. Wrap a two-inch
piece of aluminum foil around the line
and slide the foil back along the line
until a peak signal is obtained.

2. Touch the leads of the transmis-
ston line from the second antenna
across the input terminals of the u.h.f.
unit. Notice if there is an increase or
decrease in signal level. If there is a
decrcase, reverse the leads. Fasten the
leads beneath the input terminals.

3. Wrap a two-inch picce of foil
around the second transmission line
and move it for maximum signal.
Re-adjust the foil on the first trans-
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mission line slightly for maximum
signal.

Another effective aid in improving
u.h.f. reception is the positioning of
the u.h.f. mixer at the antenna. The
u.h.f. local oscillator may be located
at the same point or down at the re-
ceiver. When the local oscillator is
located indoors. near the receiver, it
is not necessary to supply any power
to the antenna-mounted u.h.f. mixer.
The u.h.f, injection signal is sent up
the transmission line from the local
oscillator as shown in Fig. 2. The
local oscillator signal mixes with the
u.h.f. signal and sends a v.h.f. resultant
down the line to the v.h.f. amplifier
that is a part of most converters.

The antenna-mounted u.h.f. mixer
eliminates the severe loss of u.h.f.
signal strength that is caused by high
line attenuation at u.h.f. frequencies.
This arrangement is especially helpful
when long lengths of line are required
between the antenna and receiver. Ad-
ditional improvement can be obtained
by locating a high-gain. low-noise v.h f.
amplifier at the antenna to amplify the
v.h.f. resultant before it is sent down
the line.

U.H.F. Coverage

The reliable coverage arca of u.h.f.
stations is being extended with the in-
crease in power output and proper
location of the transmitting tower. A
few stations with effective radiated
powers of cne million watts expect to
be on the air shortly.

Although incrcasing the effective
radiated power by using a high gain
antenna is advantageous, it cannot
be carried to the extreme. As the an-
tenna gain is increased. the vertical
radiation pattern is more and more
confined. With teo narrow a vertical
radiation pattern it is possible to
create pockets in the coverage area
in which there is no signal or a very
weak signal. Consequently, it is also
important to increase the power out-
put of the transmitter because in this
way an increasc in effective radiated
power can be obtained without con-
fining the radiation pattern too dras-
tically.

Proper location for the transmitter
site is very important, It is not al-
ways advisable to locate the transmit-
ter too far from and too high above
the populated area to be covered. In
the desire to include more and more
cities in the coverage range. the trans-
mitter is often located at too great a
distance from the major area to be
served. This results in poor reception
pockets in what is considered to be the
primary coverage arca for the station.

Transmitting antenna height is also
important. It is conceivable that with
too high an antenna location and too
high an antenna gain, sections moder-
ately near to the station will be with-
out coverage.

The sateilite and booster stations
have proven encouraging in filling in
pockets and extending coverage at rea-
sonable cost. A booster station. as
shown in Fig. 3, picks up the trans-
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mitted signal from the main station
at a point where the signal intensity is
still very high. The booster can be lo-
cated on a mountain top near the poor
reception pocket or near the distant
city to be covered. The reccived signal
is amplified and then re-radiated on
the same frequency by a low-powered
transmitter. The booster transmitting
antenna is made highly directional to
concentrate the re-radiated signal into
the poor reception pocket. Because the
high-gain antennas at the booster sta-
tion are highly directional, there is a
minimum of interference between the
direct signal and the re-radiated one.

A successful ingtallation of a booster
station was made by RCA to supply
Vicksburg, Mississippi with a satisfac-
tory u.h.f. signal from Jackson. Mis-
sissippi. some 35 miles away. Vicks-
burg, which is shadowed by a ridge.
had not been able to receive satisfac-
tory signals from the 17.000 watt
transmitter at Jackson, The high gain
receiving antenna, mounted on a water
tower, as shown in Fig. 4, picks up the
channel 25 u.h.f. signal from Jackson
and applies it to a booster amplifier.

The gain of the booster is approxi-
mately 100 db with a bandwidth es-
sentially flat over 6 megacycles. The
output of the booster supplies signal
to the highly directional booster an-
tenna that directs the channel 25 sig-
nal into the Vicksburg area. To mini-
mize interference between the two an-
tenna systems and signals, the an-
tennas are designed with high gain
and ideal patterns.

Another method that can be em-
ployed to minimize interference be-
tween two signals on the same fre-
quency is to change the signal polar-
jzation. For example, it is possible in
a booster operation to reccive a hori-
zontally polarized signal from the main
station and apply the booster ampli-
fier output to a vertically polarized
transmitting antenna. In this arrange-
ment, the receiving antennas in the
poor reception pocket arca must be
vertically polarized.

Economics of U.H.F.

The economic problems of u.h.f. have
been trying. Most allocations have
been to small cities which have limited
sources for station recvenues. In many
areas the u.h.f, station has to compete
with a local v.h.f. station or with a
v.h.f. fringe station that delivers ade-
quate signals to the area. The growth

Fig. 1. Diversity reception setup for
using two u.h.f. antennas with one con-
verter or tuner. The small 2” aluminum
stubs are used to maximize the signal.
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Fig. 2. Mounting the mixer stage of a
u.hf. converter or tunmer on the an-
tenna mast minimizes the loss of signal
in the transmission line. This loss is
much greater for u.hf. than for v.hi.
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Fig. 3. Satlellite and booster stations
are used as shown here to fill in pock-
ets of poor or no reception within the
{ransmitter coverage area. The booster
rebroadcasts on the same frequency as
that of the original signal: the satel-
lite station may broadcast on another.

/

BOOSTEO CH. 23
SiGNaL TO
VICKSBURG

—
PICKUP OF CH,.23
FROM JACKSON,

MISS, = 33 MILES

=

Fig. 4. A booster station located on a
water tower near Vickskurg, Mississippi.
fills in the channel 25 coverage area.

of u.h.f. is further hampered by limited
coverage and the fact that an invest-
ment is required on the part of the
viewer to add u.h.f. reception to his
receiver. The additional equipment
necded to extend coverage and increase
power is a further burden on the uwh.f.
station.

In a number of locations local u.h.f.
stations have suffered because of com-
petition from community wired-televi-
sion systems.

Certainly wlhi.f. is here to stay. It
delivers, and will continue to deliver,
reliable service within its coverage
limitations. We can cxpect to find
continued developments both in trans-
mitting and receiving methods to im-
prove reception conditions within the
projected service arcas of uhf. sta-
tions. However, the rate of growth and
the total number of u.h.f. stations to
come on the air must now be esti-
mated more conservatively because of
the problems diseussed here. —30+
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SERVICING

Fig. 1. A color-bar generator is probably
the handiest color test instrument. A 1ypi-
cal one is the RCA generator shown here.

sion reception is incorrect color

rendition, ie., color is present in
the picture, but the hue is not what
it should be.

One of the first things to check
when the foregoing complaint is heard,
is the hue control. (Sometimes this is
called the color fidelity control.) This
1s ecither mounted on the front pancl
of the sect or accessible from the front
by lifting a small metal plate. Rota-
tion of this control will have a marked
effect on the colors observed on the
screen. Red may change to yellow, green
to blue, and blue to magenta or red.
Cireuitwise, the control may be located
directly in the oscillator circuit, where
it deals with the phase of the oscil-
lator voltage, o it may affect the 3.58-
me. color burst which is used by the
phase detector to establish the fre-
quency and phase of the gencrated
3.58-mc. subcarrier voltage. Both
methods have heen employed to date.

If the various color circuits in the
recciver are functioning normally. then
some point should be found over the
range of the hue control where the ob-
served colors possess the proper hue.
Probably the best reference to use is
the color of a person's skin. In the ab-
sence of this reference, any familiar
object, such as a yellow banana or a red
apple, c¢tc, may be employed. Of
course, errors can be made here in as-
suming the shade of a color which, in
actuality, may not be true.

The best solution, and one which
will undoubtedly be used the most, is
to substitute the signal from a color-
bar generator for the transmitter sig-
nal. The colors then produced on the
screen will be definitely known and
any necessary adjustment can be made
accordingly.

The color-bar generator is almost a
necessity for any amount of color serv-
icing. This is an instrument which de-
velops a number of bars, each of which
has a specific color. Some units, such
as the RCA generator shown in Fig. 1,
cause all of the different color bars
to appear on the scrcen at the same
time. Sce Fig. 2. From left to right,
the bars are as follows: dull yelow
orange, orange (+1), bright red +(R-
Y), bluish red, magenta (+@), blue
+(B-Y), greenish blue, cyan (1),
bright bluish green —(R-Y), and dark
green. Other color-bar  generators
precsent only one or two diffcrent col-
ors at a time, additional colors being
brought onto the screen by rotating
appropriate instrument controls. Each
color is identified on the color dial
so that the technician knows what they
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A COMMON ailment of color televi-

COLOR TV

By MILTON S. KIVER*

Part 3. Concluding article covers the sources and
cures for incorrect color rendition and instability.

should be and hence knows what to
look for on the screen.

With a color-bar gencrator, it takes
but a minute to determine whether or
not the set is producing the correct
colors. The hue control on the re-
ceiver is rotated until the colors on the
screen assume their proper hue. If this
condition is obtainable, then we know
that the set control was misadjusted.
However, if no pesition of the control
knob will produce thc proper colors,
then further trouble is indicated. Let
us investigate the most probable
sources for trouble that would result
in incorrcct color rendition on the
sereen,

The color in the picture developed
on the screen of a color television re-
ceiver is the responsibility of the color
sync scction, the chrominance scction,
and thc color burst veference of the
incoming signal. All the other sce-
tions beyond the vidco sccond detee-
tor can be checked by obscrving the
monochrome portion of the color sig-
nal on the sercen. This was indicated
in Parts 1 and 2 of this scrics and is
also the reason why the picturce is ob-
served first in black-and-white. With
this in mind, let us sec what the ef-
fect would be of various difficultics in
the color sync and chrominance sce-
tions.

In the color sync section we have
the burst amplifier plus whatever
mcethod is used to gencrate the 3.58-
me. subcarrier and to synchronize its
phasc with that of the incoming color
burst. In the systcm shown in Fig. 4,
the oscillator is continuously in opera-
tion and a phase detector and a re-

*Author of "Televizion Simblified.” *Television
and FM Receiver Servieing.” and other books.
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actance tube arc employed to keep
the oscillator frequency in step with
that of the color burst. A hue orv color
phase control permits variation of the
oscillator phasing and the check on
this control has already been men-
tioned. A defective reactance tube
would lead to the loss of color syn-
chronization with the visual result
that the colors would keep shifting.
Under these conditions, too, rotating
the color phase control would have no
cffect on the colors in the picture.
This is because, in this circuit, any
change brought on by the control could
not reach the oscillator because of the
intervening defective reactance tube
circuit.

Another cause for the appearance of
the wrong colors on the sereen could
be trouble (a defect or misalignment)
in the quadrature amplifier output
transformer shown in Fig. 4. This
transformer is normally set up to pro-
vide the @ demodulator with 3.58-me.
subcarrier voltage which is 90° out-
of-phase with the I demodulator. Any
departure from this 90° (or quadra-
ture) rclationship will lead to incor-
rect color rendition.

There is another difficulty that can
develop in the quadrature transformer,
but to appreciate its significance we
require the presence of a color phase
diagram. Sce Fig. 3. Here w¢ sce the
phasc relationships between the vari-
ous colors, together with the relative
positions of the I. @, R-Y, and B-Y vec-
tors and the color burst. Now, as we
examine this diagram, we sce that
there is a positive I and a positive @ as
well as the negative I and a negative
Q. The positive I and @ vectors are
90° out-of-phase with each other; the
same is truc of the negative I and @
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vectors. Since there are positive and
negative values for each of these vec-
tors, it will be evident that what we
obtain from the quadrature trans-
former is not only important as to the
90° relationship between I and @ but
also whether the set of signals are
both positive or both negative.

As an experiment, an RCA color-bar
generator was applied to a color tele-
vision receiver. When the quadrature
transformer was properly adjusted, the
color sequence of dull yellow-orange
on the left to dark green on the ex-
treme right was obtained. However, it
was also found that with further rota-
tion of the slug in the quadrature
transformer a pattern could be ob-
tained in which the dark green stripe
was at the left and the dull yellow-
orange stripe at the right. In other
words, the sequence of colors was ex-
actly reversed indicating that although
the I and @ subcarrier voltages ob-
taincd from the quadrature transform-
er were still 90° apart in phase, the I
and Q voltages themselves had been
completely reversed.

Looking at the color phase diagram,
the normal sequence of color stripes
would be from yellow-orange clockwise
around to dark green. With the revers-
al, we started at dark green and then
travelled counter-clockwise around the
diagram to yellow-orange.

 and Q Stages

Trouble in the I and @ systems may
also lead to the appearance of the
wrong colors in the picture. A typical
I and Q section of a color receiver is
shown in Fig. 5. Note that each sec-
tion, I and @, provides positive and
negative voltages to the matrix. This,
we have seen, is required for the proper
development of the various color sig-
nals. The question is, what would be
the effect ¢n the picture of a missing
I or Q voltage or of a missing partial
component, such as a —I or —@Q?

The answer to these and similar
questions may be found in the color
phase diagram, Fig. 3. Positive +I ex-
tends into the orange sector of the
diagram; —I is in the cyan region;
4+ is near magenta while —@ is in
the dark green region. If some defect
should completely inactivate the en-
tire Q section, then we would be re-
moving all of the Q@ components from
the picture. These include, from the
foregoing analysis, magenta (+Q) and
green (—Q). All that would be left in
the picture would be the I components.
which would consist chiefly of orange
and cyan.

Many outdoor and indoor tests have
shown that the removal of the @ com-
ponents is not readily discernible by
the viewer (layman or service tech-
nician) unless he has the original for
comparison. Thus, it is often difficult
to look at a color broadcast and de-
termine from the picture just what
colors are missing. On the other hand,
a color-har generator with its test pat-
tern would immediately bring this fact
to light. It is this facility that makes
the instrument so uscful. Passage of
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the color-bar signal through a defec-
tive @ section would yield black bars
in place of the correct magenta and
green. Furthermore, any other bar
that depended upon +@ or —@ signals
would likewise have its hue altered. A
service technician who was familiar
with the color phase diagram and re-
ceiver layout would immediately spot
this deficiency and pin-point thc trou-
ble as existing in the @ channel of the
receiver, The time saving in defcct
location is indeed remarkable.

Loss of the I signal components
would have a more noticeable effect
on any color picture becausc of the
greater use made of the I components.
Positive identification, however, could
still be made only with a color-bar
generator.

At the output of the [ and @ sec-
tions, individual positive and negative
I and @ voltages are made available
for the matrix. It is possible that the
negative I signal may be affected with-
out disturbing the companion +I sig-
nal. Or, the same thing may happen
in the Q@ section. What effect such in-
dividual loss will have on a picture
can again be determined from the
color phase diagram. Loss of —I would
remove cyan from the picture; loss
of +1I would delete the oranges, light
reds, and orange-ycllows. DMagenta
would disappcar with the loss of +
while the elimination of —@ would af-
fect the green. Again a color-bar gen-
erator would be a handy instrument
to have around.

We have been using an I and @ re-
ceiver in the foregoing discussion, but
the same method may be employed
with an R-Y, B-Y system. The color
phase diagram in Fig. 3 illustrates the
relative positions of these two vectors
and by studying the chart the reader
can easily figure out for himself what
the absence of either of these signals
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Fig. 2. Shown above are the relative
positions of the various color bars
developed by the generator in Fig. 1.

Fig. 3. Color phase diagram showing the
positions of the I. Q. R-Y, B-Y vectors.

would mean to the color in the pic-
ture. (Detail, of course, is not affected
to any extent since the monochrome
portion of the signal will adequately
provide this information).

In an R-Y, B-Y receiver, loss of one
of these components would also affect

Fig. 4. Schematic diagram of the color sync section of an 1 and Q color TV sel.
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the formation of the green color since
green is formed by combining R-Y and
B-Y according to the equation:

—{(G-Y) = .51 (R-Y) 4+ .19 (B-Y).
A missing R-Y or B-Y component
would alter the final value of G and
cause its appearance on the screen to
be incorrect,

While the color sync and chromi-
nance stages are the major sources of
trouble when the color shading is in-
correct, still other sections of the re-
ceiver may also be responsible. In the
r.f. and i.f. stages, for example, poor
alignment, particularly in the region
occupied by the color signal, can lead
to incorrect color on the screcn. Of
course, if the color burst itself is af-
fected, then the color may disappear
completely. This we have already
noted.

Probably the best way of isolating
such trouble is again by use of the
color-bar generator. Apply the un-
modulated signal at the video second
detector, and obscrve the colors of
the bars in the resulting pattern. Then
modulate the signal and inject it at
the antenna terminals. Again observe

Fig, 6. Six saturated colers are rep-
resented here with their brightness
values obtained from the Y equation.

30 (] o9 il n Al
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Schematic diagram of the chrominance circuits ot an RCA CT-100 color set.

the pattern produced. If the colors are
true on the first test, but altered in
hue on the second test, trouble is in-
dicated ahead of the detcctor, The best
check to make then would be to ob-
serve the response pattern, both r.f.
and i. f. Pay particular attention to
the portion of the response which deals
with the color signal sidebands.

The Delay Line

If the delay line in the Y channecl
does not introduce the proper amount
of delay in the Y signal, the color rendi-
tion will be affected. To appreciate
the visible consequence of this action,
let us bricfly review the part played
by the Y signal in the over-all forma-
tion of the color picture.

The Y signal contains all of the
video frequencies displayed in the pic-
ture. In the absence of color, per-
haps due to a defective color section
in a receiver or because the program
is in black-and-white, a full black-and-
white picture is obtaincd.

Now, to obtain a color picture, three
piecces of information are required.
First, there is the color or hue itself,
be it green, blue, red, yellow, etc. Sec-
ond, there is the saturation or the in-
tensity of the particular color; and
third, is its brightness. The first two
components are carried by the color
sidebands; the remaining item, bright-
ness, is the information that the Y sig-
nal possesses.

With this in mind. let us examine
some common colors to see how much

www americanradiohistorv. com

of their total make-up is formed by
the brightness component. In Fig. 6
we have a series of six colors: red,
yellow, green, cyan, blue. and magenta.
To ascertain iheir brightncss values,
we require the formula for the hright-
ness signal, namely,
Y = .59G + 30R + .11B.

From this equation, we sec 1hat
green has a brightness value of 59 per-
cent, red a value of 30 per-cent and
blue, 11 per-cent. Ycllow and eyan are
not given directly because they are
combination colors. To arrive at their
brightness values, we must add the
brightness values of their components.
Since yellow is formed from red and
green, its brightness value is 59 plus
30 or .89. By the same rcasoning,
¢yan has a brightness value of .70 and
magenta a value of .41.

Of the six colors, yellow has the
highest brightness value and blue the
lowest value. On a screen, then, yellow
will appear brightest and blue will be
the darkest. However, if something
should cause the Y component to dis-
appear, perhaps by a defeet in the Y
channel, then the yellow would be-
come quite dark. Cyan, which con-
tained 70 per-cent brightness would be-
come darker, although not as much as
ycllow. Green would lose even less
brightness, red still less. and blue
practically nonc at all since it pos-
sessed only 11 per-cent to start with,
Thus, with the complete loss of bright-
ness, the apparent intensity of the
colors appearing on a screen would
reverse, withk the brightest colors
(ordinarily} appearing darkest and
the darkest colors appearing bright-

est., If you come across a situation
like this, you can check for the
brightness component by observ-

ing the picture in black-and-white,
(This can be accomplished most easily
by turning the chroma control to its
extreme counterclockwise position).
What you see on the screen should
either be a very dim picture, just
barely visible, or no picture at all.
Instead of the complete loss of the
Y signal, we might encounter a situa-
tion in which the delay line in the Y
channel did not introduce sufficient de-
lay. This would occur if part or all
of the line shorted out. Under these
conditions, the Y signal would appear
at the matrix before its corresponding
color component, As a result, the Y
component will combine with some
other, prior cotor. If we had the color-
bar pattern of Fig. 6 on the screen,
part of the red bar would possess its
proper brightness and part would be
lighter in appearance because the
higher brightness component of the
yellow would now be mixing with the
red. In the yellow bar, the first part
would be normal, but the second half
would be darker (although still yellow,
of course) because it would be combin-
ing with the lower brightness com-
ponent of the green bar. The same
thing would occur all along the line.
On a completely black-and-white
picture, a defect in the delay line
(Continued on puge 126)
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Elements of the special phosphor cell de.
veloped by scientists at G-E 1o achieve
direct amplification of light, without tubes.

visioned as the result of a recent

demonstration of General Elec-
tric’s new *“light amplifier,” a unit
which amplifies light without the use
of electronic tubes.

Although this discovery may be the
clue to achieving “picture-on-the-wall”
television screens, and to advancing
the art of x-ray fluoroscopy, photog-
raphy, “seeing-in-the-dark” devices, and
other developments involving repro-
duction of picture images, the com-
pany is cautious about predicting any
immediate application of this tech-
nique.

Interest in this phenomenon lay not
so much in its immediate use but in
the fact that scientists are now able to
increase the brightness of a projected
photograph by passing an electric cur-
rent through a special phosphor cell

MANY exciting possibilities are en-

Two photographs printed simultaneously from negatives made
consecutively on a roll of-35 mm film. The increase in bright.
ness visible in the photograph at the left is due entirely to the
light amplification technique which involves a combination of
ultraviolet light. a special phosphor. and the application of a
voltage to the phosphor to give a light increase of ten times.

Dr. F. E. Williams (right) and D. A. Cusano demonstrate the amplification of light.

"“Picture-on-the-wall" television, improved x-ray techniques,
etc. are much closer to reality —thanks to G-E scientists.

which is used as the viewing screen.

In the demonstration an ordinary
lantern slide projector was employed
and the picture was a regular photo-
slide. The small screen produced a yel-
lowish image when an ultraviolet light
source was used in the projector. As
the voltage on the specially prepared
screen was increased, the picture be-
came bright in the manner usually
achieved cither by increasing the in-
tensity of the projector light or by
opening the lens aperture. Neither the
light nor the lens was altered, how-
ever, and the picture-—which was first
barely visible--became many times
brighter and clearer.

The demonstration further revealed
that applying an electric voltage does
not of itself cause the special phosphor
screen to give off light, Ultraviolet en-
ergy falling on the screen causes a

faint glow, but there is no amplifica-
tion. Amplification occurs only with
voltage and the ultraviolet.

Proof of true amplification is ob-
tained by measuring the number of
photons of light striking the screen
and comparing this with the number
given off. Increases of at least ten
times have been measured and the
company believes much higher ratios
are possible. Because the amount of
light produced is proportional to that
striking the surface, it is possible to
brighten intermediate shades of the
picture being projected, making a
brighter picture without “washing
out” contrast.

The new light-amplifying phosphor,
the basis of the light amplifier, was a
development of D. A. Cusano, a young
General Electric scientist who con-
ducted the demonstration. —30—

Not much has been published to date on the idec of using a
wall screen for direct viewing in place of our conventional
picture tubes. Many major electronic companies are at the
present {ime working on the idea which will, no dcubt. become
a reality in the future. This new light amplilier may be a
clue to “picture-on-the-wall” developments. according to G-E.
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take my television set away from

the house?” asked the lady over
the phone, "My favorite programs are
tonight and I don't want to miss
them.” The girl at the Mobile TV Com-
pany office in Tempe, Arizona, assured
the customer she wouldn’'t miss a sin-
gle minute of evening programming if
the Mobile TV truck called that after-
noon.

*“That's the big reason for our suc-
cess,” explains Dick Ramos, owner of
the company. “People don’t want their
TV sets taken from their homes. They
don’t want to miss their favorite pro-
grams, and they are worried that
their sets may be scratched or other-
wise damaged by moving them.”

To accommodate his customers, Ra-
mos has equipped a truck as a com-
plete TV repair shop on wheels. A
workbench, a stock of 1100 tubes., a
dozen test instruments, and associated
equipment are included in the truck. In
98 per-cent of his calls, Ramos is able
to correct the trouble in one trip, thus
eliminating expensive callbacks that
inconvenience the customer and cut
into the profit of the service operator.

Mobile TV has a shop and office in
downtown Tempe, where telephone
calls and customer drop-ins are han-
dled by an office girl who has become
sufficiently conversant with television
servicing problems to discuss the cus-
tomer's problem intelligently.

"It isn't necessary to hire a highly
trained television repairman for the
downtown office,”” Ramos explains. “In
a short time an intelligent office girl
will know more about a television set
than 95 per-cent of the customers she
deals with. Her main function is to
meet the customer, in person or vie
telephone, pleasantly and in a helpful
manner. In most cases she passes the
technical problems on to me or my
assistant.”

How the girl relays messages to Ra-
mos in the truck points up another
factor in the firm's success. Because
Mobile TV’s plan of operation is based
on quick service calls and maximum
utilization of the technician's time for
technical problems, Ramos wanted to
reduce the time between calls. First
he installed two-way radio communica-
tion between the truck and shop in an
effort to get the address of the next
stop as quickly as possible. The system
worked well enough, but it involved
tying up considerable money in radio
equipment and presented certain oper-
ational and maintenance problems. So
Ramos changed to radio paging, a sys-
tem which costs less than one fourth
that of two-way radio.

The Central Alarm Compuny of
Phoenix offers a u.h.f. radio paging
service in which the subscriber listens
in periodically on a tiny receiver for
calls. The Central Alurm operator re-
cords the calls, seldom more than five
words long, and puts them on the air
in sequence. Thus, by listening for 30
seconds or so, the subscriber can de-
termine if he has a call.

Ramos keeps the truck on a special
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“YOU’RE sure you won't have to

By DEAN SMITH

How far should you go in catering to your service

customers? Here's one answer that has paid off.

driveway at the rear of his home and
goes to the shop only twice a day to
check his service calls against the of-
fice girl's list, and to handle buying

_ and management functions.

One TV service firm in the Phoenix
area bases its advertising on the as-
sumption that no TV repair job can be
as effective as one done in the firm's
downtown repair shop. Ramos dis-
agrees and has sound reasoning behind
him.

In the first place, he says, the Mobile
TV method eliminates the necessity of
transporting the customer's set sev-
eral blocks or miles. In most cases the
repair is done in the customer's own
living room. In the others, the set is
taken only as far as the truck work-
shop, parked in the driveway.

In the second place, repairing the set
at the customer’'s home allows actual
operating conditions to be maintained
during trouble diagnosis and during
post-repair testing. A set may be made
to work admirably in a repair shop
and still fail under the operating con-
ditions of the customer’s home. An-
tenna characteristics, local interfer-
ence problems, etc., can thus be taken
care of in a Mobile TV repair job.

Finally, the Mobile TV method builds
customer confidence. He can watch for
himself every operation performed by
the service technician and see that he
is paying only for work accomplished
and parts replaced. Ramos encour-
ages customers to come out to the
truck for a look at the completeness of
his shop on wheels. Most customers
are genuinely impressed.

Ramos’ plan of operation works like
this: At 9 a.m. he drives the truck by
his assistant’s home and they start on
service calls left over from the previ-
ous day, keeping in touch with the
office via radio paging for other calls.
At the customer’s home. Ramos goes
inside and makes an analysis of the
trouble while the assistant cleans up
the workbench, checks tube stocks,
ete, If the set is brought to the truck
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for checking, both men work on it in
the mobile workshop.

Mobile TV plugs into the customer’s
power supply, thus removing the neces-
sity of carrying a portable power unit.
Only two or three customers have ever
complained about his using their elec-
tricity and they were placated when
Ramos answered jokingly that he
would subtract 25 cents from their
bill to take care of the power used.

In the truck Ramos carries the fol-
lowing equipment: AM and FM signal
generators, AM marker and sweep gen-
erator, a 5-inch oscilloscope, vacuum-
tube voltohmmeter, portable voltohm-
meter, flyback transformer checker,
capacitor checker, synchro sweep gen-
erator, vertical and horizontal pattern
generator, substitution tester, portable
high voltage tester, portable a.c. auto-
transformer, and an isolation trans-
former. A ladder and antenna are
mounted atop the truck.

To make the technician's job more
comfortable, Ramos has installed an
evaporative air cooler in the front of
the truck. On summer days it can be
plugged into the customer's power
source and the truck is kept comfort-
ably cool.

Inside the truck are carefully de-
signed shelves and bins for test equip-
ment and parts. A metal-covered
workbench is coupled to a metal shelf.
The workbench measures 2'; feet by
3% fcet, and sufficient clearance is al-
lowed between it and the shelf above
to allow a 21-inch chassis to be placed
thereon,

Ramos has redesigned the truck in-
terior several times, learning from ex-
perience better methods for utilizing
the limited inside space.

He does not attempt to transport
every tube he might need. but the 1100
he carries take care of nearly 90 per-
cent of his tube changes. He carries
only three cathode-ray tubes: 16-inch,
17-inch, and 21-inch. When a different
cathode-ray tube is needed, Ramos
utilizes an arrangement made some
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time ago with his tube wholesaler in
Phoenix. A telephone call will bring
a truck from the wholesaler to Tempe
or to the customer's home, whichever
is closer.

To compensate for long service trips,
Ramos adds $1.00 to the service charge
for all calls farther than five miles
from his shop. He will not accept calls
beyond designated limits, roughly 15
minutes driving time from the shop.
He believes that longer trips would
take up so mueh time and boost truek
expense s0 much that the customer
would not aecept the higher eharges
involved.

“A mobile serviee such as ours can
make a small repair shop much more
profitable, if certain eonditions are
fulfilled,” Ramos points out. “You
must have better than average tech-
nicians operating such a truck or you
lose money. The trouble diagnosis
must be fast and sure, and the repair
accomplished in a minimum of time. A
slow workman will tie up a truck and
a helper in our setup. In a eonven-
tional setup he can delay nobody but
himself. Another thing, if the tech-
nician fails to nail the trouble on the
first call, a second one is required and
that often cats up all the profit on the
transaetion.”

Eyeing the large and complex color
TV reeeivers now commercially avail-
able, Ramos feels that the advantages
of his type of operation are even more
apparent. Serviecing these large single
or multiple chassis affairs in the home,
or even wheeling them into the truck
close at hand, will save a econsiderable
amount of time plus untold wear and
tear on the technician. The amount
and type of TV service work that will
be necessary on color TV receivers in
the yvears ahead is largely a question
mark in the minds of most serviee
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operators. A flexible operation, such
as Ramos’ is in an excellent position
to forge ahead with a minimum of
displacement.

The imposing array of test instru-
ments lining the shelves of the Mabile
service truck is not the only indication
customers obtain of the completeness
of the service facilities available to
them from this unique outfit. A com-
plete serviee publication file, con-
stantly kept up-to-date, is dog-eared
through use on the various service

Pk

A view of the interior
of the truck showing
the test equipment
available and the
storage shelves for
the tube and parts
stock. The workbench
will hold one TV chas.
sis at a time. which
is actually all that is
required on a sin-
gle service call.

W

www americanradiohistorv.com

jobs performed. Most of this informa-
tion is kept in a metal file cabinet next
to the service bench for easy access.

Mobile TV, like any similar service
conipany operating on the basis of re-
pair in the home, is in an excellent po-
sition to solicit and obtain service in-
come from the repair of radios, pho-
nos, and similar items which have been
lying around the house because they
are in need of repair. Many times, the
customer will dig up these *'old friends”
and bring them out to the truck to see
whether *“‘the service techmician thinks
they are worth repairing.” In most
cases they are, and the fact that the
service truck is already on location
makes this type of service extremely
profitable.

Just how effective the bright colors
on the truack are as far as advertising
is concerned is hard to tell, but it cer-
tainly makes for pleasant working sur-
roundings.

Ramos believes that a mobile serv-
ice will work at maximum efliciency
only in a small shop. One man and a
helper, with a girl in the office, is the
ideal situation, he says.

Ramos first utilized his idea in 1948
in Frankfort, Indiana, where he
started a mobile radio repair service
with a GMC carry-all and considerably
less equipment than he now carries.
It was not particularly successful. “The
public was reluctant to pay what the
service was worth,” he explains. “They
saw us working 15 minutes on a $30
set and felt that it was worth only a
couple of dollars. In TV work, how-
ever, customers are more willing to
pay what the service is worth, and
they appreciate the fact that we don’t
take the set away from the house.”

—30—
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Front view of the audio squeich. The use
of decals lends a "professional” touch.

ANAWAWA
VAVAVAVAV

THE
AUDIO

SQUELCHER

Construction details on a simple combination limiter and

squelch circuit for the audio output of a ham receiver.

for a number of years but for some

reason are relatively unknown to
the amateur fraternity. The reason
may be due to their complexity rather
than to their lack of value. For some
time it has appeared to this writer
that some simple mcans of eliminat-
ing background noise and signals,
which are of a lower order of ampli-
tude than that of the desired signal,
would be of considerable value. This
is particularly true of the traflic net
and the casual “‘rag chewer” operator,
who arc not, as a rule, digging down
into the background noise for a signal.
Such a circuit would also have ap-
plications in the “call or alarm” ficlds.
The recciver could be tuned to the
nct frequency and the background
squelched out leaving a silent output
until the control station opens up. for
instance. In case you are CD minded,

SQUELCH cireuits have been in usce

such a device could be installed in a
simple receiver and left tuned to your
local CD channel for continuous, silent
monitoring.

With the objective of such a unit in
view the following instrument was con-
structed.

A quick glance at Fig. 2 indicates
that the ecircuit consists of an ampli-
fier, the grid bias of which is con-
trolled by a keyer tube, followed by an
overdriven amplifier. The entire unit
was made independent of the reeeiver
by the addition of its own power sup-
ply.

An analysis of the cireuit shows the
input derives its signal from the phone
output, or any convenient a.f. point in
your existing communications receiver.
This signal is then diverted into two
channels, one to a rectifier and the
other into the controlled amplificr grid.

The rectifier channel uses one crys-

Fig. 1. Two alternate methods of sctting the squelch threshold voltage. See text,
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DON M. WHERRY, wseum

tal diode. 1N34, and one-half of a
12AX7, for the rectifier. This was
done only because one-half of the tube
was available. Two crystals would be
equally satisfactory. The reetified out-
put is then filtcred by R. and C; and
impressed on the grid of the keyer tube,
V... One point should be noted, the
value of C. is rather important. Too
large a capacity will introduce a lag
into the “open time” of the keyed tube,
which is undesirable, showing up as a
delayed opcning and closing of the am-
plifier. On thc other hand too small a
capacity will allow noise peaks of high
amplitude but short duration, such as
auto ignition, to trigger the tube. The
value shown is the best compromise.
The impressed voltage on the grid of
V... which is proportional to the audio
output level of the recciver, is then
used to trigger the keyer tube. In other
words, the keyer tube, which is run-
ning with zero bias with no input sig-
nal present, is cut off when a signal of
sufficient amplitude is applied.
Returning to the alternate channel,
the signal from the receciver is fed di-
rectly into the grid of an audio ampli-
fier, Vi, the ground point of which is
the junetion of the two resistors R- and
Rs. With no signal present it can be
secn that Vi is cut off beeause of the
voltage drop across R: whieh, in turn,
is caused by no bias on the grid of V.,
and the subscquent plate current flow
through R.. Conversely, with a signal
present from the recciver, V.. is cut
off, removing the drop across R, and
converting V. to a straight audio am-
plifier. In practice some method of
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preventing the background noise from
opening the gate tube and thereby de-
feating the unit’s purpose must be em-
ptoyed. This is accomplished by R;
which moves the cathode of V., below
ground an amount necessary to insure
the grid being above cut-off, thereby
silencing V... In case that is somewhat
confusing let us take an example. As-
sume that the background, QRN etc.,
puts a voltage of one volt minus at
the grid of V... This will cut off
this tube and allow the noise to
go on through V.. unhindered, in fact
amplified. Now if we make the cath-
ode of V. minus by one volt with
respect to the ground the net bias of
the tube will be zero and its plate cur-
rent through R. will drop the grid of
Vi« below cut-off and effectively
*squelch” the noise from the output.
If a signal of one volt above this noise
is then added, the grid of V.. will go
minus by one volt with respect to its
cathode, thereby cutting off the plate
current and opcning V., for normal
amplification. These voltage figures,
while illustrating the action, are ar-
bitrarily taken.

The output of the squelch tube is
then fed to the grid of the overdriven
amplifier which acts, in this applica-
tion, as a limiter or clipper tube. This
function it performs very well (Fig. 3),
in some ways superior to the more
usual biased diodes. The action of this
tube is as follows. With the applica-
tion of a signal the tube draws grid
current, due to no cathode bias, and as
a result builds up a negative charge
across Rs. This bias limits the posi-
tive portion of the output waveform
quite sharply. The negative portion
of the output is limited in two ways;
first, due to the already mentioned grid
current flow, and second, due to low
plate voltage applied to the tube by
R.. which causes plate saturation. As
the cut-off point of a triode is de-
pendent on the plate voltage this
controls the limits of both the posi-
tive and negative peaks of the output
signal. This method has less of the
characteristic blocking action when
overloaded by a loud signal than the
diode method and, in addition, has the
twin advantage of having a readily
adjusted clipping level and showing an
amplification factor at signal levels be-
low the clipping point.

The power supply is the usual half-
wave type with an RC filter. The large
amount of capacity was used to insure
hum free operation in the absence of
a filter choke.

The unit was constructedina 5x4x3
inch chassis but it is the advice of the
writer to use a larger one unless you
are endowed with an abundance of
patience. The two controls are the
clipping level, on the left, and the
threshold level on the right, The top
of the chassis shows the two 12AX7
tubes and the dual filter capacitor.

It is the firm conviction of this
writer, based on thirty years of ham
experience, that no one ever builds
anything ‘‘just like the article,” and
in this case it is suggcsted that frce
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Ri, R:, R, Rie—100,000 ohm, V3 w. res.

Rs, Ri—20,000 ohm, V3 w. res.

R:—30,000 ohm, V) w. res.

R:—28200 ohm, V; w. res.

R~—2000 ohm pot (Centralab “Blue Shaft
Radiohm #B-.6")

Rs—4700 ohm, 2 w, res.

Rir—130.000 ohm pot (Moallory “Midgetrol
#U42” with switch)

Cy, Cr, Cs, C:—.1 pfd., 400 v. mica capacitor

Cs, Cc—40/40 pld., 150 v. elec. capacitor

C:—8 ufd., 250 v. elec. capacitor
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Ce—.005 pfd., 400 v. capacitor

Co—.1 pfd., 400 ». paper capacitor

Tr—Power trans. 125 v. @ 15 mc.; 6.3 v,
@ .6 amp (Stancor PS8415)

St—S.p.s.t. toggle switch

Rect.—75  ma.  selenium
#1003)

CRi—iIN34 crystal dicde

Vi, Vi—I12A4X7 tube

rectifier  {(Federal

Fig. 2.

rein be allowed the builder as the unit
described is in no way represented as
the “ultimate.” For example, a dif-
ferent method of biasing V.. as shown
in Fig. 1, might have advantages over
the one used, the gated-beam 6BN6
might make a better kcyer tube than
V., etc.

As it stands, howcver, this unit
makes a good accessory to the ham
station. In operation at this station
the receiver gain is set at approxi-
mately the “normal’ position and the
squelch threshold adjusted until the
noise, with no signal present, just bare-
ly drops out. While in that condition
any signal above the noise level will
trigger the output. It is also possible
to squelch out QRM, if it is not too
strong, leaving your signal standing
out alone. Of course during the time
your signal holds the amplificr opcn

Yo

Underchassis view
of unit shows the
power transformer in
lower right hand cor-
ner with rectifier and
capacitor to left. The
author recommends
use of a larger chas-
sis for less work.

¥
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Complete schematic diagram of the

audio squelch. See Fig. 1 for variations.
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Fig. 3. Limiter characteristics of unit.

the QRM is also present but as it is
being keyed with the signal you are
reading it causes no trouble. If the
squelch is not desired the control R;
will cut it out entirely, and the unit
then operates as a straight audio am-
plifier allowing the r.f. gain of your
receiver to be backed off. The clipper
also can be uscd, or not, by the setting
of Ru. In any event the cost of con-
struction is small, and the effort
smaller, so why not try it? 30—
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TV STATIONS ON THE AIR

Complete list of all television stations in operation as of February 25th, 1955. There
are now |28 u.h.f. and 307 v.h.f. stations on the air in the continental United States.
This list includes stations in Alaska, Hawaii, P. R., Canada, and Mexican border stations.

CITY, STATE CALL CHANNEL
ALABAMA

Birmungham WABT 13
Birniingham WBRC-TV G
Decatur WMSL-TV 3
Mobile WALA-TV 0
Montgomety WCOV-TV =)
Montgomery WSFA-TV 12
Munford WEDM-TV* 7
ARIZONA

Mesa KVAR 12
Phoenix KOOL-TV 10
Phoenix KPHO-TV 5
Phoenix KTVK )
Tucson KOPO-TV 13
Tucson KVOA-TV 4
Yuma KIVA 11
ARKANSAS

Fort Smith KFSA-TV 22
Little Rock KARK-TV 4
Pine Bluif KATV 7
CALIFORNIA

Bakerstield KBAK-TV 29
Bakersfield KERO-TV 10
Chico KHSL-TV 12
Eureka KIEM-TV 3
Fresno EQ 47
Fresno KMJ-TV 2

Los Angeles KABC-TV 7
Los Angeles KCOP 13
Los Angeles KHJ-TV 9
Los Angeles KNXT 2
Los Angeles KRCA 4
Los Angeles KTLA S
Los Angeles KTTV 1t
Monierey KMBY-TV 8
Sacramento KBET-TV 13
Sacramento KBIE-TV 45
Sacramento KCCC-TV 40
Salinas KSBW-TV 8
San Diege KFMB-TV 8
San Diego KFSD-TV 10
San Francisco KBAY-TV <0
San Francisco KGO-TV 7
San Francisco KPIX S
San Francisco KQED* 9
San Francisco KRON-TV 4
San Francisco KSAN-TV &3
San Luis Obispe KVEC-TV 3}
Santa Barbara KEYT-TV 3
Stockton KOVR 13
Stockton KTVU -36
Tulare-Fresno KVVG 27
COLORADO

Colerado Springs KKTV 11
Colorado Springs KRDC-TV 13
Denver KBTV 9
Denver KFEL-TV 2
Denver KLZ-TV 7
Denver KOA-TV 4
Grand Junction KFX]-TV S
Pueblo KCSJ- TV s
CONNECTICUT

Bridgeport WICC-TV 43
Hartford WGTH-TV 18
New Britain WKNB-TV 20
New Haven WNHC-TV 8
Waterbury WATR-TV 53
DELAWARE

Wilmington WDEL-TV 12
DISTRICT OF COLUMBIA

Washington WMAL-TV 7
Washington WRC-TV 4
Washington WTCP-TV 9
Washingteon 8
FLORIDA

Fort Lauderdale WFTL-TV 23
Fort Lauderdale WITV 7
Fort Myers WINK-TV 11
Jacksonwville WIHP-TV ki
Jacksonville WMBR-TV 4
Miami WGBS-TV 23
Miami WTV] 4
Orlando WDBO-TV 4]
Panama City WIDM-TV 7

CITY. STATE

Pensacola
Pensacola

St. Petersbuiqg
Tampa

West Palm Beach
West Palm Beach
West Palm Beach

GEORGIA

Albany
Atlanta
Atlanta
Atlanta
Atlanta
Augusta
Augusta
Columbus
Columbus
Macon
Macon
Rome
Savannah

IDAHO

Boise
Boise
Idahio Falls

ILLINOIS

Belleville
Bloomington
Champaign
Chicage
Chicago
Chicago
Chicago
Danville
Decatur
Harnisburg
Peoria
Peoria
Quincy
Rockiord
Rockford
Rock Island
Springfield
INDIANA

Bloomington
Elkhart
Evansville
Fort Wayne
Ind:anapolis
Indianapolis
Lafayette
Muncie
South Bend
Terre Haute
Waterloo-Ft. Wayne

IOWA

Ames
Cedar Rapids
Cedar Rapids
Davenport
Des Moines
Des Moines
Fort Dodge
Mason City
Sioux City
Sioux City
Waterloo
KANSAS
Gregt Bend
Hutchinson
Pittsburg
Topeka
Wichita
Wichita
KENTUCKY
Henderson
Lexington
Louisville
Louisville
Louisville

LOUISIANAR

Alexandria
Baton Rouge
Laké Charles

CALL

WEAR-TV
WPFA-TV
WSUN-TV
WFLA-TY
WEAT-TV
WIRK-TV

WINO-TV

WALB-TV
WAGA-TV

WNEX-TV
WROM-TV
WTOC-TV

KBOI
KIDO-TV
KID-TV

WTVI
WBLN
WCIA
WBBM-TV

WINT

WOI-TV
KCRI-TV
WMT-TV

KQTV
KGLO-TV
KTIV
KVTV
KWWL-TV

KCKT
KTVH
KOAM-TV
WIBW-TV
KAKE-TV
KEDD

WEHT

WLEX-TV
WAVE-TV
WHAS-TV
WOXL-TV

KALB-TV
WAFB-TV
KPLC-TV

CHANNEL

W =In

CITY. STATE

Lake Charles
Monroe

New Otleans
New Orleans
Shreveport

MAINE

Bangor
Bangor
Lewiston
Poland
Portland
Portland

MARYLAND

Baltimore
Baltimore
Baltimore
Salisbury

MASSACHUSETTS

Adams-Pittsfield
Boston

Boston
Cambridge
Cambridge
Holyoke
Springfield
Worcester
Worcester

MICHIGAN

Ann Arbor
Battle Creek
Cadillac
Detroit
Detroit
Detroit

East Lansing
Grand Rapids
Kalamazoeo
Lansing
Lansing
Saginaw
Saginaw
Traverse City
MINNESOTA

Austin

Duluth
Duluth-Superier
Minneapolis-St. Paul
Minneapolis-St. Paul
Minneapolis-St. Paul
Minneapolis-St. Paul
Minneapolis-5t. Paul
Rochester

MISSISSIPPI

Jackson
Jacksen
Jackson
Meridian

MISSOURI

Cape Girardeau
Columbia
Hannibal
Jetterson City
Joplin
Kansas City
Kansas City
Kansas City
St. Joseph

St. Louis

St. Louis

St. Louis
Sedalia
Springfield
Springfield
MONTANA

B:llings
Butte
Great Falls
Missoula

NEBRASKA

Kearney-Holdrege
Lincoln
Lincoln
Omaha
Omaha

CALL

KTAG
KNOE-TV
WDSU-TV
WIMR-TV
KSLA

WABLTV

WCSH-TV
WGAN-TV

WAAM
WBAL-TV
WMAR-TV
WBOC-TV

WAAB-TV
WWOR-TV

WPAG-TV
WBCK-TV
WWTV
WJIBK.TV
WWI.TV
WXYZ-TV
WKAR-TV*
WOOD-TV
WKZO-TV
WIIM-TV
WTOM-TV
WKNX-TV
WNEM-TV
WPBN-TV

KMMT
KDAL-TV
WDEM-TV
KEYD-TV
KSTP-TV
WCCO-TV
WMIN-TV
WTCN-TV
KROC-TV

KDRO-TV
KTTS-T
KYTV

KOOK-TV
KXLF-TV
KFBB-TV
KGVO-TV

KHOL-TV
KOLN-TV
KUON-TV*

CHANNEL

v
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CITY. STATE CALL CHANNEL CITY. STATE CALL CHANNEL CITY, STATE CALL CHANNEL
NEVADA OREGON UTAH
Henderson KLRJ-TV 2 Eugene KVAL-TY 13 Salt Lake City KSL-TV 5
Las Vegas KLAS-TV 8 Medford KBES.TV 5 Salt Lake City KTVT 4
Reno KZTV 8 Ppg;:llg:g ]'gg_w-w zg Zalt Lake City KUTV 2
NEW HAMPSHIRE PENNSYLVANIA VERMONT
Manchester WMUR-TV 9 ﬁgemow“ V,ﬁﬁ‘é}\‘f 67 Mont: elier WMVT 3
oona - 10 VIRGINIA
REWRIERSEY; Bethlehem WLEV-TV 51 )
Asbury Park WRTV 58 Easton WGLV 57 e WBTM-TV 24
Newark WATV 13 Erie WICU i2 blempherilenials WA b
Erie WSEE 35 Harnsenburg WSVA-TV 3
NEW MEXICO Haerisbur WeB. Lynchburg WLVA-TV 13
Harrisbure MBI 2 Newport News WACH.TV a3
Albuquerque KGGM-TV 13 arrisburg 2 s - E
Albuguerque KOAT-TV 7 Harrisbuzg WTPA-TV 71 N B 5
Albuguerque KOB-TV 4 Johnstown WARD-TV 5€ Rlc "2:2 WSLS.TV ]6
Roswell KswsTv 8 oo WAL T 8 v::;mﬂcron -
ancaster S
NEW YORK Lebanon WLBR-TV 15 ) -
] New Castle WKST-TV a5 Bellingliam KVOS-TV 12
Binghamton WNBFTV Iy Ehiladeloh WCAUTY o oseo Y b
1ladelph.a W - .
Bute 291 WBEN-TV Enlodeln WPTE 3 Seae KINGTY 5
g ittshurg WDTV 2 €attle s
Gifiels WBUETY v Pitisburgh WENS 18 Spokane KHO-TV p
el GRIM 2 Puttsburgh WOED* 13 Spokane KREM-TV 2
it S i o Reading WEEU-TV 33 Spokanc KXLY.TV 1
Kingston WKNY-TV & (et SR 61 Jacoma KMo, 1
New York WABC-TV 7 cranton P 16 - - ;
New York WABD 5 Scranton WGBI-TV 22 Yakima KIMA-TV 29
New York WCBS-TV 2 Scranton WTVU 73 WEST VIRGINIA
New York WOR-TV 9 Wilkes-Barre WBRE-TV 28 .
New York WPIX-TV 11 Wilkes-Barre WILK-TV "4 Charlesten WCHS.TV 8
New York WRCA-TV 4 York WNOW-TV 19 Charlestcn WKNA-TV a9
Rochester WHAM-TV $ York WSBA-TV a3 fletenl WAL &
Rochester WHEC-TV 10 RHODE ISLAND - iuntnoicnigg WSAZTY, g
Rochester WVET-TV 10 . Oak Hill (Buckley)  WOAY-TV 4
Scheneciady WRGS §  Frovidonce WHEE 8 Wheem WIRF
gaggﬁgg WHENTY 8 Providence WPRO-TV 12 cone WIRE-TY ’
Troy WTRI-TV 35 SOUTH CAROLINA WISCONSIN
Utica WKTV 13 Anderson WAIM-TV 10 é‘;‘ée‘:“ggs T U3
Charleston WCSC-TV 5 0 - o
omR CAROLINA Charlesion WUSN-TV 2 Mgt WHATV- 5
sheville WISE-TV 62 olumbia 3 25 N S
Asheville WLOS-TV 13 Columbia WIS-TV 10 Madison WKOW.-TV 27
Gomitw  Woew- 1 e whiod o Medio ey
Charlotte WAYS-TV 36 orence BTW 8 .
Charlotte WBTV 3 Greenville WFBC-TV 4 TR e WIS e
Durham TVD 11 Greenville WGVL-TV 23 Mg]waukee WM TV 1
Greensboro WFMY-TV SOUTH DAKOTA ilwaukee -
Greenville WHNETL 9 Sioux Falls KELO-TV 1 R S v
Raleigh WNAO-TV 28 - uperior 2
Wilmington WMFD-TV 6 TENNESSEE Wausau WSAU-TV 7
Winston-Salem WSIS-TV 12 Chattanooga WDEF-TV 12 WYOMING
Winston-Salem WTOB-TV 26 Jackson WDXI-TV 7 -
NORTH DAKOTA Ko Ware " ‘s ;:;;f::;:u:s KFBCTV 3
Bismarck KFYR-TV 5 l‘K/lnoxv}i‘lle VWVESBISTT‘(I ?g Pl Alaska  KFIATV 7
Fargo WDAY-TV 6 emphis 5 nchorage, Alaska 3
M‘:n%! KCIB-TV 13 Memphis WMCT 5 Anchorage, Alaska KTVA 11
Valley City KX]B-TV ‘4 Nashville WSIX-TV 8 Honolulu, Hawaii KGMB-TV 9
Nashville WSM-TV 4 Honolulu, Hawaii KONA 11
OHIO Old_ Hickory WLAC-TV 5 Honolulu, Hawaii ~ KULA-TV 4
Akron WAKR-TV 49 (Nashville) gun }uan, P.R. WAPA-TV 4
Ashtabula WICA-TV 15 TEXAS an Juan, P.R. WKAQ-TV 2
Cincinnati WCET* 48 Abilene KRBC-TV 9 MEXICAN BORDER STATIONS
Cincinnati WCPO-TV Amarillo KFDA-TV 10 I XELTV
Cincinnati WKRC-TV 12 Amarillo KGNC-TV 4 Tu_cﬂez I- S
(éxlncuinag W/E&g H Austin E'g%ﬁ:'[_}\\ll 3']] ijuana XETV 6
evelan Beaumont s CANADIAN STATIONS
Cleveland WNBK 3 KVDO-TV 22
Cleveland W XEL 8 ot S KRLD-TV ! Calgary. Alberta  CHCT-TV 2
Columbus WBNS-TV 10 Dalias WFAA-TV 8 Ednmonton, Alberta CFRN-TV 3
goiumgus w%‘\\ch é El Paso KROD-TV 1 :Ilvuncouver,MB.C.l N ggng Z
CILNDUE El Paso KTSM-TV 9 nnipeg, Manitoba
Dayton WHIQ-TV 7 Fort Worth WBAP-TV 5 St. John, N.B. CHSJ-TV 4
Dayton WLwD 2 Galveston KGUL-TV 11 Sydney, N.S. CJCB-TV 4
Lima . WLOK-TV 73 Harlingen KGBT-TV 4 Hamillon, Ontarioc  CHCH-TV 11
Steubenville WSTV-TV Houston KPRC-TV 2 Kingsion, Outarioc CKWS-TV 11
Toledo WSPD-TV 13 Houston KTRK-TV 13 Kitchener, Ontario CKCO-TV 13
Youngstown WEPMI.TV 21 Houston KUHT* 8 London, Ontario CFPL.TV 10
Youngstown WKBN-TV 27 Longview KTVE 32 Ottawa, Ontario CBOT 4
Zanesville WHIZT =0 Lubbock KCBD-TV 1l Port Arthur, Ontario CFPA-TV 2
OKLAHOMA Lubbock KDUB-TV 13 Sudbury, Onaria e i
Midland KMID-TV 2 s, Sy CUEOAN £
Ada KTEN 10 San Angelc KTXL-TV 8 oronto, Ontario CBLT 9
Enid KGEO-TV 5 San Anfonio KENS-TV 5 Windsor, Ontario CKLW-TV 9
Lawton KSWO-TV 7 San Antomo WOAI-TV 4 Montreal Quebec CBFT 2
Muskogee KTVX 8 Temple-Wacc KCEN-TV 6 Montreal, Quebec CBMT 6
Oklahoma City KMPT 19 Texarkana KCMC-TV [3 Quebec City, Que. CFCM-TV 4
ammach fo % IE ey o e e gmn
aco - Req.na, Saskatch. CKCK-TV 2
R Cn MW p wdhe., B SIS 8GN
Tulsa KVOO-TV 2 Wichita Falls KWFT-TV 6 * Educational station
Since the last compilation of TV siations was published in the January. 1954 issue of Radio & Television News.
95 v.hi. and only 16 u.hi. stations have been added. After the first great influx of w.hf. stations. many
would-be w.h.l. broadcasters have allowed their construction permits to lapse rather than go on the air and sulfer
financial losses. It ¢an be expected that very few u.h.f. stations will go on the air in the immediate future.
Succeeding issues of Radio & Television News will list the new TV stations as they
go on the air. Save this complete list and add the others 1o it to keep up to date.
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ROTATORS

TV ANTENNA

By JACK DARR

Typical antenna with rotator installa-
tion. Note the special flexible stand-
off used to prevent downlead injury. -

There's nothing mysterious about the rotator—master

its servicing by following the hints in this article.

fraternity even knew what an an-

tenna rotator actually looked like.
Today, uncounted thousands of these
useful gadgets grace the top of TV in-
stallations all over the country., With
the addition of many new TV stations
to the roster, the rotator and high-
gain broadband antenna, once con-
fined to the far fringe areas, has been
creeping farther and farther into the
secondary areas.

The addition of this component to
the antenna system has posed a few
new problems for the service tech-
nician, not the least of which is the
correet diagnosis of troubles. A wrong
guess means many hours of wasted
labor taking the whole antenna down
and re-erecting it. Therefore, he very
sure that the trouble is actually lo-
cated in the motor unit before any
disassembly is attempted!

UNCE, few people outside of the ham

Although most of the earlier rota-
tors required removal of the antenna,
some newer types feature a cartridge-
type motor unit, which may be re-
moved for servicing without taking
down the whole antenna setup. With
most of these. the antenna may be
turned to a favorite station and locked
so that reception may be obtained
wiile the repairs are underway. On
installations using a fairly short mast,
a temporary coupling may be slipped
over the mast-top and antenna. held
by bolts. A pair of antenna “U" bolts
may be used to clamp the antenna to
tke mast, if desired.

Basically, rotators are alt the same
a reversible motor is used to drive a
train of gears which move the outer
housing of the rotator, carryving the
antenna around to the desired direc-
tion. The bottom part of the housing
is fastened to the mast. Some sort of

Five typical TV antenna rotators. In all of them. the motor and part or all of the gear assembly can be removed for servicing.
The unit on the extreme left is shown in ¢ross section to reveal how one motor unit is coupled to the mast rotating component.
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Fig. 1. Partially disassembled view of the CDR TR-2 ro-
tator with the control box and its eight-conductor cable.

Fig. 2. The motor of the CDR rotator has been swung back
to expose the gears. Note the ball bearings around the base.

remote direction indicator is supplied
for the operator so that he may know
in which direction the array is aimed.

Motor circuitry on the earlier types
is practically all the same. A reversible
motor, using a starting capacitor, and
powered by about 24 volts a.c.,, sup-
ptied by a small transformer in the
remote control box, drives the gear
train, either through a pinion or worm
gears. One exception is a rotator
which uses dual motors, one for each
direction. The motors are the same
size as the husky ones used in phono-
graphs. They contain two windings,
connccted as shown in Fig. 3.

The control box contains the start-
ing capacitor, transformer, and a dou-
ble-pole, double-throw switch that se-
lects the direction of rotation and con-
trols the power to the unit,

One very popular and sturdy unit is
the Cornell-Dubilier *“Radiart TR-2.”
(See Fig. 1.) This is the continuous-
travel type, which rotates as long as
the switch is held down. It uses an
8-wire cable, scen between the units
in the photograph. The terminal board
is on the bhottom of the rotator unit,
and the control box is at the right. The
mast clamp, unbolted from the top,
is at the left.

A disassembled view of the same

Fig. 4. Interior of a typical control box showing the irans.
former in the center with the motor starting capacitor be-
hind it and the actuator swiich in front of the transiormer.
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unit is shown in Fig. 2. The gear-
train is visible at the right side of the
bottom part; the motor has been un-
bolted and laid back. The small pinion
on the end of the motor shaft is made
of plastic, for quict operation. At the
center of the unit is the “floating-
stop” lever. Two bosses on the hous-
ing and two more on the moving part
cngage this lever to stop the rotator
at the end of its travel. The lever is
pivoted in the center, so that the top
part of the rotator may travel about
370 degrees, for aiming directly at sta-
tions near the end of travel.

The contents of the control box used
with this rotator are shown in Fig. 4.
The power transformer is in the cen-
ter. This supplies both 24 volts a.c. for
the motor and 6 volts a.c. for the in-
dicator lights, which are standard #47
radio pilot lamps. The actuating switch
at the front controls direction and
power. The capacitor used in the motor
circuit is barely visible at the back of
the transformer.

Troubles in these and similar rota-
tors scem to center mostly in the
switches: if the rotor does not operate
at all, by all means check the control
box first, to see that the proper volt-
age is being supplied to the motor. If
in doubt, try another control box!

www americanradiohistorv com
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Some difficulties have heen encoun-
tered with the a.c. portion of the

switch, due to burning of contacts. Re-
placement of the switch is the best
cure. Of course, the other contacts
should not be neglected; due to the
low voltage, any dirt or corrosion here
will cause slow operation of the motor,
and possible burnout.

Cable troubles may be checked out
with an ohmmeter, If the voltage is
apparcntly OK, but the motor hums
and refuses to run, try substituting
another capacitor. Remove the sus-

(Continued on page 152)
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Fig. 3. Schematic diagram of the motor
circuits and position indicator of the Vee-
D-X TV antenna rotator. model AR. The
200-chm pot is automatically adjusted
by the mast-mounted rotating section.
sending a voltage proportional to the
position down to the remote indicator.

Fig. 5. View of an Alliance rotator showing the worm-gear
drive. The dark collar below the main driving gear contains
position indicating pot. similar to that shown in Fig. 3.
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FOR 1955

By ROBERT B. GARY

A survey of new TV circuit developments used by

TV manufacturers of interest to service technicians.

receivers which are now going into

production we find that the situa-
tion has not changed very much from
last year. Many leading manufactur-
ers are stressing low cost black-and-
white receivers while getting ready to
release small quantities of color TV
sets. The circuitry in the new mono-
chrome sets is not too different from
previous models, but several manu-
facturers have included new wrinkles
or modified conventional circuits to
make for lower cost, greater stability,
or simpler adjustment. Printed cir-
cuit techniques as well as the use of
the new series hcater tubes in all
parts of the receiver have been de-
seribed in previous articles and both
of these features are finding a wider
application in the 1955 models than
they did last year. The same applics
to vertical chassis which have been
adopted by many leading manufactur-
ers.

I.OOKING over the crop of new TV

Fig. 1. Pentagrid sync separator circuit, versions of which Fig., 2.
are used by Raytheon, Zenith, and Motorola in their new sets.

Among the innovations advertised
by TV manufacturers there are two
circuits which, because they operate
differently from their conventional
counterparts, deserve some discussion.
These are the new pentagrid syne
pulse separator and the new linearized
pentode sweep amplifier.,

Pentagrid Sync Separator

Although one or two manufacturers
have used a 6BE6 pentagrid tube in
their noise immunity, sync amplifier,
or separator cireuits, the application
of this type of tube is only now be-
coming widespread in the industry. A
new pentagrid tube, the 6CS6, original-
ly developed for color TV sets, is used
by Raytheon, Zenith, Motorola, and
others in some version of the circuit
shown inFig. 1. The major advantage of
this cireuit is that it is quite immune
to noise pulses and will provide very
stable sync operation in areas of heavy
ignition and similar interfercnce.

Basically, two signals operate the
pentagrid sync separator, one supply-
ing the actual sync pulses and the
other for gating. As shown in Fig. 1,
the output of the video detector is ap-
plied to the control grid of the 6CS6
while a portion of the video signal
from the 1st video amplifier plate is
applied to the third grid. This means
that the necgative polarity sync pulse
appearing at the control grid can only
be amplified when the third grid is
positive enough. By proper biasing,
the circuit is so arranged that the
amplified positive sync pulses from
the video amplifier plate gate the tube
on and off. Video signals eannot pass
because their amplitude at the third
grid is insufficient to “open the gate.”
Noise pulses may have suflicicnt am-
plitude, but since they will not appear
instantancously at both the detector
and the video amplifier output, little
noise will pass the tube. Furthernore,
the plate and screcn voltage of the
6CS6 are kept low enough to limit
any stray noise pulses that might ride
through.

The third grid circuit contains an
R-C combination which will further re-
duce noise pulses due to the double
time constant of C,, R, and C., R.. Only
the repetitive horizontal and vertical
synchronizing pulses can huild up suf-
ficiently to gate the tube. Since the
signal from the video detector is nega-
tive in polarity, a small positive volt-
age is placed on the control grid of
the 6CS6 through a bleeder from the
“B+" supply.

In many of the receivers using this
pentagrid sync separator the output is
connected directly to the vertical inte-
grating network and the horizontal
a.f.c. system. It should also be men-
tioned that by making R variable or
part of a tapped switched resistance,
the level of the noise immunity can
be adjusted to suit local reeeption con-
ditions.

Pentode Sweep Amplifier

Even in the earliest TV receivers,
(Continued on puge 163)

New vertical deflection output circuit used in the
RCA model KC589A and others, using a pentode amplifier tube.
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8y BILL BOUIE

cnue that is being overlooked by

the average electronic service tech-
nician is the servicing and repair of
electric musical instruments. These in-
struments, especially electric guitars,
have become a very definite part of
the American musical scene since their
introduction a little over twenty years
ago. Just turn your radio dial to any
current program of popular music and
you are bound to hear the fascinating
tones of one of thesc instruments. In
the past two dccades, thousands of
these instruments have been manufac-
tured and sold. Fig. 1 shows some cur-
rent models of electric guitars manu-
factured by Gibson, Inc. of Kalamazoo,
Michigan, a firm which pioncered the
development of clectrie guitars.

Basically, the electric guitar consists
of the instrument itself, a pickup with
associated volume and tone controls,
and an amplifier and speaker combina-
tion housed in a portable cabinet. The
guitar and amplifier are connccted to-
gether by a detachable length of micro-
phone cable. The pickup is built right
into the guitar, directly beneath the
strings. Volume and tone controls are
mounted on the front of the instru-
ment for ready control of the sound
level and the quality of the musical
tones. Fig. 2 shows thesc basic fea-
turcs mounted on an electric Spanish
guitar.

The electric guitar is a skillfully-
designed and well-constructed instru-
ment, but, like any other manufactured
product, it is subject to occasional mal-
functioning and breakdown. Since the
musician depends upon his instrument
to make his living, any defect in its
operation becomes an cconomic prob-
lem until the instrument is fixed. So it
is mandatory that the instrument be
restored to proper operation with the
least possible delay. And here's where
you come in.

The average service technician is
hesitant to handle repairs on electric
musical instruments. The feeling exists
that you have to know something about
music in order to repair them. Of
course, this is not so. Repairing the
electrical system of a musical instru-
ment is quite similar to repairing an
electric phonograph. Both devices have
essentially the same features: pickup,
controls, amplifier, and speaker. In the
one case, the vibrations that form the
sound pattern are picked up from a
record; in the other, the vibrations are
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A LUCRATIVE field of ready rev-

Fig, 1, An electric Spanish qui.
tar (right), and steel or Hawaliian
quitar (left) are showr with a port.
able amplifier and speaker console.

Part 1. The musician depends upon his instrument for
his livelihood — good servicing is vital and pays well.

picked up from the plucked strings of
the guitar. The main problem appears
to be how to get at the remote controls
and pickups which, with their asso-
ciated electrical wiring, are mounted
in the guitar.

A classic letter from one repairman
to the service manager of Gibson
reads: “Dear Sir: We have one of your
clectric guitars in our shop for repair.
The trouble seems to be in the pickup.
Which do I remove, the front or the
back of the guitar in order to get at
it?"”

If this question is bothering some of
you, let me hasten to say that you
don’t remove either side. Any such at-
tempt would completely ruin the gui-
tar. There is an easier way to get at
the pickup and controls which will be
discussed when we cover actual servic-
ing techniques.

Pickups

Magnetic pickups are used on clec-
tric guitars and are made in several
forms. Nearly all of the pickups used
on electric guitars today are built right
into the instruments. Several years
ago contact-type pickups were in con-
siderable use to enable conversion of
acoustic (non-clectric) guitars for use
with an amplifier. But since the trend
in recent years has been to the guitar
with the built-in pickup. the contact-
type pickup will not be discussed here,

www.americanradiohistorv.com

Simplified drawings of three types
of guitar pickups in current use are
shown in Fig. 3. Only the essential
parts of the pickups are illustrated,
details of mounting construction being
omitted in order to accent operating
features. In operation, the steel strings
used on these instruments serve as a
path for magnetic flux lines between
the magnets and the steel pins in Fig.
3A and from the top of the magnetic
pins to the bottom in Figs. 3B and 3C.
When a string is plucked, it vibrates
back and forth across the top of its
pin, causing rapid variations in the
flux cutting the pickup coil and in-
ducing a voltage in the pickup coil.
This voltage fluctuates in accordance
with the vibrations of the string. Pass-
ing through the amplifier, the ampli-
fied signal voltage produces, at the
loudspeaker, a faithful reproduction of
the tone of the vibrating string.

The pickup shown in Fig. 3A uses
two horseshoe magnets connected with
opposing poles as shown. The coil,
which is wound on a shaped and fitted
coil form, is mounted inside the bend
of the magnets. Soft iron or steel pins,
about an eighth of an inch in diameter,
are mounted in the coil form and
spaced so that each pin is directly
beneath a string when the pickup is
mounted on the guitar. The strings
pass through the air gap formed be-
tween the coil form and the magnets.
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Fig. 2. Electric Spanish guitar showing
the various paris of the pickup circuit.

The steel pins offer a low-reluctance
path for the magnetic flux which
readily passes through them.

The pins extend through the bottom
of the coil form and make contact
with the underside of the magnets
when the coil is mounted in place. On
the top of the coil, the pins extend
slightly beyond the coil form and ap-
proach the strings, but do not come
close enough to interfere with their
vibrations, The pins are cut to slight-
ly varying lengths so that the space
between pin and string is consistent
for all strings despite their varying
thicknesses. A knurled nut on each
of the two mounting brackets permits
some adjustment of the pickup.

While this type of guitar pickup was
one of the first to be designed, instru-
ments using it are still popular. The
pickup has the advantage of physical
ruggedness and high-level output. The
latter was a necessity for the small,
low-gain amplifiers used in the early
development of electric instruments,
However, a principal disadvantage is
the weight of the pickup due to the
comparatively heavy horseshoe mag-
nets. This makes its use a problem in
the electric Spanish guitar, since it
has to be mounted on the relatively
thin front panel of the instrument.

A type of pickup which compromised
on the weight problem and also pro-
vided other advantages is shown in
Fig. 3B. In this construction, a com-
paratively light bar magnet is used
with the coil form mounted above it.
The pickup pins take the form of small
screws which are individually adjust-
able to insure tone balance. Two or
more of these light pickups can be
mounted on the guitar without impair-
ing its handling qualities.

The pickup shown in Fig. 3C is a
lightweight unit which is quite pop-
ular. In this construction. the horse-

&4

shoe magnets and the bar magnet of
Figs. 3A and 3B, respectively, are re-
placed by small cylindrical magnets
which pass through the coil form and
take the place of the steel pins and ad-
justable screws used in the other two
pickups. These cylindrical magnets
are so spaced that one lies directly
beneath each string on the instrument.
The magnets are spring loaded and
can be individually adjusted by small
screws mounted beside them on the
top of the pickup. Adjusting these
screws increases or relaxes pressure
on the spring mounting, thercby rais-
ing or lowering the magnet with re-
spect to its associated string,

Quite often, two or three pickups
are mounted on the guitar to provide
a variety of tonal effects. Instruments
using multiple pickups are shown in
Fig. 5. A switch mounted on the
guitar permits the selection of any
combination of pickups desired. When
more than one pickup is used, the extra
unit(s) is connected in parallel.

Remote controls for convenient ad-
justment of both tone and volume are
mounted directly on the instrument
(sec Fig. 2). They are connected across
the output of the pickup as shown in
Fig. 4. The volume control, R,, is usu-
ally a .25- or .5-megohm potentiom-
eter, but other values have been used
and may be encountered. The tone
control, R. is usually a .5-megohm
potentiometer with a capacitor con-
nected in series with one terminal to
shunt high frequencies to ground and
accentuate the bass tones. The value

F.g. 3. The essential paris of three
types of electric guitar pickup units.
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of the capacitor varies. but is usually
anywhere from about .02 ufd. to .05 pfd.

While a tone control to accentuate
the high frequencies is not usually in-
corporated as a remote control, some-
times this feature is encountered. A
simple control of this nature is shown
connected in Fig. 4. Sometimes the
two tone controls are ganged together
so0 that turning the control knob one
way accents the bass, while the op-
posite direction brings out the treble.
At the midpoint of rotation both con-
trols are out of the circuit.

Dual sets of volume and tone con-
trols are used in multiple pickup ar-
rangements, each set of controls being
independent of the other. Very rarely
will you encounter more than two sets
of controls on the one instrument.
Sometimes a single tone control will
be used on the guitar to accommodate
all the pickups.

The signal output from the remote
controls is fed to a standard-type
microphone jack built into the guitar
(see Fig. 2). A connecting cable
(patchcord) completes the circuit be-
tween guitar and amplifier.

The patchcord is a length of rub-
ber-covered, shielded, single-conductor
microphone cable with a microphone
plug at each end for connection be-
tween the output jack on the guitar
and the input jack on the amplifier,
The center conductor is the “hot”
lead and carries the signal while the
shield on the cable is used as the
ground lead. Because they come in
for a good deal of handling, these con-
necting cables are a common source of
trouble and should be the primary
check on an instrument with faulty
operation.

A wide assortment of amplifiers is
used with electric guitars. The choice
of amplifier depends upon the applica-
tion. In small musical combinations,
where high power output may not be
an essential requirement, a relatively
small amplifier of five or ten watts
output, or even less, may sufficec. For
the man who works with a large or-
chestra, a high-level output with other
added features may be necessary. In
this case, a large amplifier of twenty-
five watts or upwards may be needed.
However, the amplifier rarely becomes
so large and bulky that it is unwieldy
to handle, although some of them may
have casters mounted to facilitate
moving them about. For the most part,
the amplifiers you will be called upon
to service will be portable and easily
maneuverable by one man. In the
majority of cases, the amplifier and
speaker, or speakers, are contained in
a wooden cabinet which also serves as
the speaker baffle.

The amplifiers do not differ in their
essentials from any other type of audio
amplifying equipment. In the final
analysis, they all consist of tubes,
capacitors, resistors, etc. Any of these
components hecomes defective in time,
and making repairs on musicians’ am-
plifiers is not a whit more difficult
than servicing any other piece of sound
cquipment. However., highest quality
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replacement parts are a must and
meticulous service is a requirement.
Slipshod work cannot be tolerated and
the carecless technician will find his
customers taking their equipment else-
where. Because of the high-quality
service demanded, these jobs invariably
result in higher remuneration. and that
means more money in the till.

Service Clues

When a musician brings a defective
electric guitar into your shop for re-
pairs, he will be principally concerned
with getting it fixed as soon as pos-
sible, and he will rarely haggle about
the cost. Because of his concern, he is
usually much more cooperative than
most customers in answering ques-
tions or in demonstrating the defect.

No doubt some of you do hot place
much stock in a layman's descrip-
tions of defects in his electric equip-
ment, nevertheless, a few well chosen
guestions can sometimes result in an
immediate clue to the cause of the
trouble. At least, the answers can
often provide a hint as to what tests
should be made first. The following
are examples of some qucstions you
might ask.

1. When did the equipment breuk
down? The answer to this will tell
you whether the defect has just oc-
curred, or whether the equipment has
been malfunctioning for some time. If
the latter, then you’'ll probably want
to spend extra time on tests and hcat
runs because of possible dried-out ca-
pacitors and deterioration of other
parts due to moisture, dust, etc.

2. Did it stop suddenly or hus it been
operating poorly for some time? A
surge in the electric supply line might
have blown a fuse or a tube may have
burned out, or some other simple thing
may have happened to cause sudden
breakdown. If the equipment has been
acting poorly over a period of time,
you would naturally look for other
possible causes.

3. Was the instrument being pluyed
at the time of breakdown or had it just
been plugged into the power line? In
some areas, especially in older sec-
tions of large cities, the supply volt-
age is d.c. Plugging an a.c. amplifier
into a d.c. line would either blow a
fuse or burn out a power transformer.

4. Hus it ever broken down before?
If so, what was repaired? You should
always make a check on the repairs
made by other technicians to make
sure that the job was properly done,
and that high-quality parts of the cor-
rect values were used in the repair. If,
however, you find a mistake in the
other fellow's work, don’t put him on
the pan to impress the customer with
the higher quality of your own work.
Just go ahcad and make the nccessary
corrections. You're being paid for the
job. Besides, panning your fellow tech-
nician makes all other repairmen sus-
pect in the eyes of the, quite often,
skeptical public.

5. Did the equipment hwmn budly or
have a weak and/or distorted owtpul
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before it broke down? Again, the an-
swer should suggest some plan of at-
tack; filter capacitors, coupling ca-
pacitors, tubes, etc.

6. Does the instrument have scratchy
or crackling noises? If noise only is
present, the customer may tell you
this when he first describes the defect,
but other symptoms may exist and he
may overlook telling you about the
original noise, so ask him. The first
suspect, in this case, would be the con-
necting cable.

7. Has anyone attempted to correct
the condition? Were the tubes pulled
out for testing or were other purts
touched? This probably should have
been question No. 1. When his equip-
ment breaks down, sometimes in sheer
desperation the musician will turn to
anybody that claims any knowlcdge
of clectricity to help him get it oper-
ating again so he can go_on working.
The things thesc characters can do to
the equipment is often fantastic. Pull-
ing out the tubes and switching them
all around is the least. Wiring is
changed and resoldered, usually with
cold solder joints all over the place. If
anyone has attempted to fix the equip-
ment. be especially critical in your
examination. You should always sus-
pect that the tubes have been switched
around. Even the musician, himself,
may try this to restore operation.

8. Have any new strings recently
been put on the guitar? Are they the
same brand as used formerly? Some-
times. the complaint is weak output
from one or more strings. Except in
very rare cases, this rules out a defect
in the electrical circuits and concen-
trates attention on the strings them-
selves. The strings made for clec-
tric guitars are constructed of high-
quality steel. Nonmagnetic strings,
such as brass or gut, have no effect
upon the magnetic field of the
pickup. resulting in no output. In-
ferior types of strings provide weak
output. If strings of this nature

QuIPUT
ooepe 1N

PICAUP
oL
T o2t
VOLUME BASS TREBLE
CONTROL TOMEL  cORTROL

Fig. 4. Schematic diagram of a pickup
circuit providing controls of volume and
both bass and treble frequency ranges.

have been strung on the guitar, they
will have to be replaced. Use the hand-
made, "Mona-steel” strings manufac-
tured by Gibson, Inc.. which are widely
used by professionals on the electric
guitar.

9. Has the equipment been blowing
fuses? Did it smoke or have a bad
odor when it broke down? This would
indicate an internal short, probably in
the ‘power supply.

10. If the operution is intermittent,
how long does it tuke to cut off? To
come buck on again? It is important
to know this. Sometimes the cquip-
ment will run OK for hours or even
days before cutting off. It would bc a
bit silly in such a case to stand there
waiting for the intermittent to occur
during a ten-minute preliminary test.

11. Has the instrument or amplifier
been dropped or roughly handled? Mu-
sicians do a lot of traveling from job to
job. Public carriers and automobiles
are a bit rough on electronic equip-
ment. Tubes jar loose, wire connec-
tions break, and mounting screws
work loose, among other things.

These questions are given as sam-
ples only. You may, and probably do,
have additional ones that will fit your
situation better. A word of caution,
however, is in order at this point.
Don't take the answers too litcrally.
If he says he just had the tubes
checked, check them again anyway
tubes can always burn out. Next
month, specific scrvicing information.

(To be continued)

Fig, 5, Electric Spanish guitars with multiple pickups for special tone effects.
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By BERT WHYTE

4EIVE, four, three, two, one . . . Blooic!!!
The bomb went off on Jan. 3, 1635, No,
not the Atom bomb, thank Heaven, but the
bomb dropped by RCA Victor. On this date
Victor announced it was cutting the price of
its records as much as 40%. The record in-
dustry was caught completely off balance and
is still rocking from the effects of this explo-
sion. Reaction was quick in coming. At first,
several other companies issued statements that
they would “hold the line” on prices. This
may have been prompted by memory of a
brief price war set off by Victor in February
of 1954, But as bold and very-much-to-the-
point statements by Frank Folsom, president
of RCA appeared in the newspapers, empha-
sizing the permanency of this dccision, re-
sistance to the idea soon vanished. As of this
writing here is the situation concerning record
prices: Most 12-inch classical and popular
LP’s in the Victor catalogue will be priced at
$3.98. Ten-inch LP's will be $2.98. Colum-
bia was the first to follow the Victor example
and their prices are similar. The same applics
to London records. All companies reserve the
right to charge more for certain items which,
by their nature, are more costly to produce.
There is no way of knowing at the present
time just what recordings will be considered
“special” In any case, “specials” will be
priced from $4.98 to $5.95. Ofiicially. the
three companies mentioned are the only ones
who have cut prices. By the time vou read
this, most of the other record companies will
have joined the parade. They can hardly af-
ford to do otherwise! This may well be the
long-threatened drive to oust the smaller
companies from the industry. No doubt about
it, this price situation will separate the “men
from the boys,” and many a small company
will bite the dust, This is, in many ways, a
lamentable state of affairs, as many a wem
has come from the small independents. There
will be those who may try to maintain the
old $5.95 price. This is foolish indeed. Con-
sider a hypothetical case with Mr. Averaze
Record Buyer, for a moment. Our friend has
decided he wants to buy a Beethoven “5th
Symphony.” He certainly has a wide choice
of recordings here. He can have Toscanini
and the NBC Symphony Orchestra, or Bruno
Walter and the New York Philharmonic, etc.,
at a cost of $3.98. Can you think of any rea-
son why our friend should lay out $5.95 for
the small company label with Karl Glutz
und der Sauerbraten State Symphony Orch.?
Admittedly, this is an exaggerated case, but
unless the small label has some virtue like a
fabulous sound, chances are that the buyer
will stick with the biz names and the smaller
price. The small labels that survive, will be
the ones who cut their price to mect the com-
petition and who uperade the quality of their
recordings. Yes sir, the record industry is
zoing to be mighty rough in 1955 and, unfor-
tunately, somebody is going to get hurt!
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Record industry policies aside, 1I'm sure
that the most important thing to you, is the
increased buying power of your record dollar.
In N. Y. and Chicago and a few other big
towns, record lovers have been able to buy
from the big discount houses and save up to
40 per-cent. Now everybody, evervwhere,
can have the same advantage as the city
slickers. (Well, not quite . , . Sam Goody,
the Record Hunter, and several other dis-
count houses are even cutting the new price
and you can buy 12” LP’s for $3.19.) In any
case, you'll get more music for your moola.
Since this new price will mean greater sales
volume, it will stimulate record production
to undreamed of quantity. This will have
its good and bad points. The LP ftood will
become a torrent, the problem of duplication
will be fantastic, and at the same time we will
¢et more new music than you've ever dreamed
of, Horatio. We reviewers will be inundated,
and we will neecd more time to listen and
evaluate, more space or shorter reviews, and
somebody to subsidize our electric bills,

I'll start the ball rolling by giving you as
many reviews as possible this month, Nat-
urally they will be shorter, but with your
newly-found wealth I thought I had better
zive you a big selection from which to choose.
As far as 1 know at the moment, the prices
I list for each record will be correct, but I
would suggest you check carefully with your
record dealer before buying!

Equipment used this month: Pickering
260 cartridge and 190B arm, H. H. Scott 121
preamp-equalizer and 232-32 watt amplifier,
Components Corporation turntable, Eleciro-
Voice “Georgian” loudspeaker; tape cquip-
ment : Ampex 600,

STRAVINSKY

L’HISTOIRE DU SOLDAT

LES NOCES
Vienna Chamber Choir, chamber en-
sembles of the Vienna State Opera
Orchestra and soloists conducted by
Mario Rossi. Vanguard VRS 4532,
NARTB curve. Price $3.95.

Rarely has the music of Igor Stravinsky
been so well served as in this Vanguard re-
cording. The “L'Histoire du Soldat,” while
written for a small chamber group, gencrates
the same type of excitement that has endeared
“Le Sacre,”* “Petrouchka” and the “Firebird”
to so many audiophiles. This is the second
instrumental version available on LP and is
in every respect superior to the old Bernstein-
Victor recording. Mario Rossi continues to
display his mastery of the modern idiom with
his tense and energetic reading of this com-
plex score. His tempi are considerably faster
than were Bernstein’s, and the result is a
more tightly-knit, more exciting exposition.

The opinions expressed in this column are those of the
reciewer and do not necessarily reflect the views or opin-
fons of the editors or the publisher of this magazine,
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This is the third recording of “Les Noces”
and coming so soon on the heels of the recent
Vox effort, makes for interesting comparison.
Number one difference is that this recording
is sung in the original Russian while the Vozx
was in English. Strictly a matter of taste
here, but I feel that in a work where the
human voice is used in such complex rhyth-
mic fashion, the Russian “fits” much better
than the English. The Margaret Hillis choir
has the edge in matter of balance and preci-
sion in the Vox recording, and this Vanguard
disc has much the superior soloists. The so-
prano in the Vox version did a remarkable
job, but she is no match for the superb ar-
tistry of the illustrious Ilona Steingruber,
Soundwise both “L’Histoire” and “Les Noces”
are magnificent, In “L'Histoire” you will find
some fastastically “live” brass and woodwind
sound coupled with percussion which is super-
clean and of great impact. Recording is very
wide in frequency and dynamic range and is
a brilliant example of ultra-close tvpe of
sound, proper for this “dry” sort of music.
“Les Noces” is even more cleanly articulate
than the Vox recording and has greater dy-
namics. If I must quibble about something
it is the occasional “overload” or “blasting”
encountered in the choral sections., By no
means a serious defect, it will escape notice
on all but the very best equipment. Every-
thing considered, this is a splendid coupling
of Stravinskv works which should have a
great appeal for those audiophiles who think
anything “post Le Sacre” is dullish classicism.
The NARTB curve did not need adjustment,
Surfaces were quict in my copy.

BEETHOVEN
SYMPHONY #6 (PASTORAL)
SOUNDS OF NATURE
NBC Symphony Orchestra eonducted by
Leopold Stohowski. Vietor LM-1830.
RIAA curve. Price $3.98.

No, Beethoven did not write a work called
“Sounds of Nature.” This item is a little
bonus from Stokowski in which he compares
natural sounds with the music Beethoven
wrote purporting to depict these sounds. A
few of the more hoighty-toighty ecritics have
screamed bloody murder about this alleged
affront to Becthoven. They don’t like having
a “program” ascribed to the “Pastoral” sym-
phony. 1 think they are exaggerating the
cause quite out of proportion. I'm sure even
the most untutored music lover would not
compare the music of Beethoven with the
overblown, derivative, and imitative horrors
perpetrated by some of the 19th century
romantics. Beethoven's “3rd,” *“Sth,” “7th,”
and even the “9th” symphonies have had
“programs” ascribed to them by certain writ-
ers from time to time. 1 make no case for
“program’ in these works, but surely the
most obtuse critic will agree that if any of
Beethoven’s symphonies has a program, it
is the “6th.” What Dr. Stokowski has done
on this disc is to give us an intensely per-
sonal and ultra-dramatic reading of the “6th”
and at the conclusion of the work . . . these
“sounds of nature.” This section is a narra-
tion by Dr. Stokowski in which he incorpo-
rates the actual sound of a brook, of birds,
and a rip-snortin’ thunderstorm. The music
Beethoven wrote to describe these sounds is
played by the orchestra after cach example
and then the two are combined . . . the nat-
ural sound and the music! The result is quite
fascinating. One does hope however, that if
this idea spreads it will be used with discre-
tion. Can you imagine what it would sound
like to have the music of Honegger’s “Pacific
231” combined with the thunderous roar of
the locomotive of the same name! Soundwise
this is one of the best recordings of the
“Pastoral” in the catalogue. Of the multi-
mike console-mix type of sound, it has the

(Continued on page 133)
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most profitable. but at
time, one of the most

neglected, sources of revenue for
radio service technicians lies in the
field of automobile radios. For some
inexplicable reason most service tech-
nicians seem loathe to undertake re-
pair work involving auto radios. By
adopting such an attitude, they are de-
priving themselves of a good source of
income.

Peculiarly enough, the greatest diffi-
culty connected with this type of serv-
icing is either gaining access to the
chassis or removing the set from its
mounting! Once you have accomplished
that, 75 to 85 per-cent of your work
is completed. In one Pontiac model.
for instance, it is necessary to remove
the glove compartment and dashhoard
clock before you can remove the radio!
However, the 1951 Plymouth radio has
four screws with spot-welded nuts on
the dashboard. It is only a matter of
scconds to remove it. But this, un-
fortunately, is the exception rather
than the rule.

For these reasons the largest part
of a service technician’s charge will be
represented by his investment in time
and labor in pulling the set rather than
in servicing it. Up to 1941 it was a
comparatively simple task to pull sets.
After that, it seems, the automobile
designers managed to clutter up the
dashboard with all sorts of obstacles
to casy radio removal.

Fig. 1 shows the schematic of a typi-
cal auto radio receiver, in this case the
Motorola CTM3 which was designed
for installation in 1933 Chevrolets.
Note that it differs essentially from
the conventional receiver in its tuning
circuit and power supply. The tuner
has ganged, permeability-tuned coils
rather than variable capacitors and the
power supply has a vibrator that con-
verts the d.c. from the auto battery to

NE of the
the same

SERVICING AUTOMOBILE

ADIOS ...

) |

.

Auto radio anienna
with connecting cable.

The toughest thing about auto radio servicing is
removing the set from the auto; after that: gravy.

As far as servicing the set itsclf
is concerned, there are three main
sources of trouble. You can count on
49 out of 50 sets having them.

1. The rectifier may be bad. This was
usually an 0Z4 gas tube for sets up to
and including 1948. (See Fig. 2.) The
usual symptom is that the set will play
intermittently or only where the going

is bumpy. The 0Z4, for those meeting
it for the first time, is a miniature,
cold-cathode type of gas rectifier that
typically declivers 90 ma. of current.
Where the rectified current require-
ment is lower, a 6X4 or 6X5 vacuum
rectifier will be found.

2. The vibrator contacts may be

1Continweed on page 163)

Fig. 1. Complete schematic diagram of a typical auto radio. The fuse, F., and the buffer capacitor, C.:, which are circled,
are two of the commonest sources of irouble in these receivers. The receiver dicgrammed here is the Motorola model CTM3.
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A discussion of laboratory loudspeaker measurements and
the effects of the speaker enclosure on such responses.

T IS axiomatic that any system is
I just as good as its weakest link. A

sound reproducing system, of course,
is no exception to this truth, and it is
well known that in any properly de-
signed audio system the loudspeaker
falls into this category. But, although
we have quickly classified the output
transducer of the sound system as a
weak sister, we must just as quickly
come to its defense.

When viewed from the purely phys-
ical standpoint, the loudspeaker is an
extremely simple device, a magnet, a
moving coil in a magnetic field, a
paper cone to move back and forth to
provide air pressure variations in ac-
cordance with applied electrical poten-
tial variations, and that’s about all.
Considered from the electro-acoustical
standpoint, however, it is an extremely
complex mechanism and is called upon
to do a tremendous job.

Dr. Olson® gives a clear and concise
explanation of the complex mechanism
of the speaker cone and, as pointed
out by Professor Terman,” piston ac-
tion of the cone, even at the lower
frequencies, is a rough approximation,
and as the frequency is increased the
vibrations become waves, radiating
outward from the apex of the cone.
Thus, in the reproduction of complex
waveforms, the cone is called upon to
reproduce many frequencies in the
audio band, simultaneously. Different
areas of the cone will be vibrating at
different frequencies at the same time.
At the higher frequencies, the outside
section of the cone may be out-of-
phase with the portion near the cone
apex.

When it is, therefore, realized that
the loudspeaker is required to acous-
tically reproduce the sounds of all mu-
sical instruments, as well as the hu-

48

man voice, not only individually, but
simultaneously, it can be appreciated
that this simple device is a remark-
able piece of apparatus.

In evaluating detailed loudspeaker
performance, test data taken for a
number of loudspeaker characteristics
is necessary. Beranek?® lists seven of
these physical characteristics in the
following order: frequency response,
directional characteristic, efficiency,
distortion, impedance, rated power-
handling capacity, and transient prop-
erties. Of these seven, perhaps in the
majority of loudspeaker applications,
frequency response, efficiency, and
distortion are the three most im-
portant and can exert great influence
on equipment design when rigid con-
tract specifications are to be met,
coupled with economic feasibility from
a manufacturer’s standpoint. In con-
sidering and measuring speaker charac-
teristics as mentioned herein, the loud-
speaker and the enclosure in which it
is housed are considered together as
the complete electro-acoustical trans-
ducer system and it is well known, of
course, that correctly designed loud-
speaker baffling and enclosures result
in improved acoustical response with
lower transducer distortion. Recently,
the author, working with other design
and development engineers, became
engaged in these considerations.

Specifications of the sound repro-
ducing equipment to be developed
called for the rated output to be ex-
pressed as a sound pressure level and
the absolute value to be no less than
95 db (re. 0.0002 dyne/cm.”) at a dis-
tance of 10 feet on the speaker axis.
This acoustical measurement was to be
made with the loudspeaker operating
under free-field conditions and at vari-
ous specified frequencics. The arith-
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metical average of the outputs ob-
tained at these different frequencies
was then to be taken as the rated out-
put of the equipment and must be at
least 95 db as mentioned before. Dis-
tortion and frequency response mea-
surements were to be conducted in the
same manner.

An amplifier was designed in accord-
ance with well proven engineering pro-
cedures and with such gain that the
output should have been sufficient to
satisfy the requirements with a moder-
ately-priced, 8-inch loudspeaker. The
cquipment failed to satisfy the specifi-
cations as to rated output, distortion,
and frequency response. Rated output,
measured as outlined, was on the order
of 77.7 db. (re. 0.0002 dyne/cm.?) dis-
tortion over 8%, and frequency re-
sponse as shown by the curve of Fig. 1.
This first test was made in a labora-
tory anechoic chamber. Note the deep
hole in the 1000 cycle region. The re-
sponse characteristics of the electronic
portion of the system proved to be in
accordance with good engineering de-
sign,

Numerous loudspeakers were sub-
stituted for the original one, different
makes were tried, but the specifica-
tions could not be satisfied. The orig-
inal enclosure employed was as illus-
trated in Fig. 2, Attention is called
here to the recessed speaker baffle and
center positioning of the speaker open-
ing. This recessed baffle was set in
3% inches from the front edge of the
case. Due to space limitations and
economic considerations, expansion of
the electronic portion of the equip-
ment and/or a much higher priced and
larger loudspcaker were out of the
question., After many more tests one
make of specaker exhibited some prom-
ising results and gave some hope of
solving the problem. The hole around
1000 cycles was not nearly as deep as
the others in the same original en-
closure of Fig. 2, The response of
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this combination is presented in the
curve of Fig. 3. The severe dip around
300 cveles is not a deficiency of the
speaker but was due to spurious re-
flections resulting from the test setup
employed. This will be explained later
on in this article.

With this improvement to work on,
enclosure modification scemed next in
order. The first step was to relocate
the speaker opening. The sound path
distances around the baffie from front
to hack of the cone of the original
cabinet, Fig. 2, were all equal. Dimen-
sion 4 equals dimension B taken any-
where around the baffie face. In the
first modified cnclosure. as shown in
Fig. 4, the speaker opening was moved
upward to effect a variation in the dis-
tances of the sound wave paths in two
directions, from front to rear of the
cone. As this drawing illustratesA4, 4.,
and A. are of equal dimensions, but
are not cqual to As which produces a
longer sound wave path. The recessed
baffic and other dimensions were un-
changed. The curve shown in Fig. 5
gives evidence of considerable im-
provement over previous measure-
ments.

These results ted to further enclo-
sure modification. The recessed baf-
fle was eliminated. The spcaker open-
ing was still positioned off-center. but
was shifted slightly downward to ob-
tain variations in sound path distances
in three directions. Now, as shown in
Fig. 6, B and B arc cqual, but B, 4,
and 4, are all unequal. This modified
enclosure, together with the carefully
sclected loudspeaker as mentioned pre-
viously, then met the contract speci-
fications in all ways, providing the re-
quired rated output, distortion per-
centage, and frequency response. This
was accomplished with the original
amplifier without expansion or modi-
fication. The resultant curve is given
in Fig. 7, which also shows the speci-
fied frequency limits and allowable
output level tolerance within the fre-
queney band. It is interesting to add
that the additional cost for this chosen
speaker over the rejected ones was
just $1.20.

In making an analysis of the condi-
tions as outlined, it is obvious that the
amplifier had sufficient gain to do the
job but for the inefliciency of the trans-
ducer employed. The failing was at-
tributable to both the loudspeaker and
its enclosure. The gain of the ampli-
fier was contingent on input level and
rated output, this output expressed
as a sound pressure level. It follows,
therefore, that the output transducer
and its housing became a major contrib-
uting factor. The rated output was
also expressed as the arithmetical
average of four different outputs with-
in the specified frequency band, one of
these selected frequencies being 1000
cps. and due to the large order inef-
ficiecncy of the speaker in the 1000
eycle region, the averaged output was
reduced to an unaceeptable value.

Distortion measurements, taken in
the samec manner as rated output
measurements were, of course, also af-
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Fig. S. Improved measurements obtained with the im-
proved enclosure of Fig. 4. Note that 1000 cps dip oc-
curs at — 10 db instead of —27 (Fig. 1), — 25 (Fig. 3).

Fig. 6. A further enclosure modification. The recessed
bafle was eliminated and the speaker opening, al-
though still off-center as in Fig. 4, was shifted downwards in the front panel to
provide additional flexibility in the operation of the “gelected” loudspeaker.

Fig. 7. Enclosure of Fig. 6 plus the “gelected”” speaker gave the required per-
formance within specified frequency limits and output level tolerance required.
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Fig. 8. Factors contributing to the unde-
sirable dip at 300 cps in Figs. 3 and 10.

WIRE STRETCHED BE TWEEN. CALIBRATED M
THE TWO POLES N

Fig. 9, Test setup used to obtain curves
of Figs. 5 and 7, tests made out-of-doors.

General Radio Type 759 Sound Level Meter

General Radic Type 1552.A Sound Level Cal-
ibrator

Krohn-Hite Model 430-A Audio Oscillator

Ballantine Model 300 Electronic Vollmeler

Mclntosh 20-Watt Amplifier

Kellogg Calibrated Capacitor Microphone

DuMont 304-H Oscilloscope

Hewlett-Packard 330-B Noise and Distortion
Analyzer

Table 1. Measuring equipment used by au-
thor in making the tests described in article

fected by the sound pressure output of
the loudspcaker. The actual sound
pressurce output varied with the im-
pedance and efliciency at the different
test measurements, and for any test
point, the ratio of speaker efficiency at
the fundamental frequency to the
ratio of speaker efficicncy at the har-
monic frcquencies, influenced the re-
sultant distortion figure. A high dis-
tortion figure, therefore. was cvident
and contributable to transducer inef
ficicncy around the 1000 cycle region.

There is no nced to claborate on the
frequency responsc discrepancy. The
deep hole in the area around 1000 ¢ps,
as shown by the curve of Fig. 1, gives
cvidence of the speaker’s inability to
maintain the curve in the specified
limits, as shown in Fig. 7.

The curves of Fig. 10 have no direct
bearing on the actual outcome of this
project, but were included here to
show the comparison between the se-
lected speaker and one of the best of
the rejected ones. The tests which
gave these two curves were made with
a different and smaller enclosure not
suitable for this project. The solid
curve, of course, shows the response
of the chosen speaker, while the dotted
curve is for the rejected one. It is
to be noted that the rejected speaker
responsce approaches that of the se-
lected speaker from the lower fre-
quency limit of 175 eycles up to slight-
ly over 300 cycles. but the selected
speaker is far superior up to and be-
yvond the upper limit of 4500 cps. The
graph at the top of Fig. 10 depicts
clearly the considerably higher output
responsc. noticeable particularly in
the 1000-cycle region, of the chosen
speaker.

The complexities of acoustical meas-
urements under less than ideal condi-
tions are great and considerable
thought niust be given to the test
setup. As pointed out previously, the
tests of the original speaker and en-
closure were made in an anechoic
chamber but as these facilities were
not available for further measure-
ments described in this article. it was
necessary to make these measure-
ments outdoors. A tranquil day and
quict spot away from {raffic and other
noiscs were sclected. Some of the
mcasurements were made with the
loudspeaker positioned horizontally 6
fcet above ground. The -calibrated
microphone was placed at a distance
of 10 feet on the speaker axis. As
pointed out previously. the hole around
the 300-cycle region was due to reflec-
tions and is attributable to this par-
ticular test setup. ‘This dip around

pke

Fig. 10. Comparison
between “selected”
speaker and one of

the best of the “re-
™y| jected” units. See
text for details on

test conditions used
to obtain the curves.
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300 cycles is observed in Figs. 3 and
10, both tests having been made in a
similar manner. The factors provid-
ing this undesirable condition are
clearly indicated in Fig, 8. Here, as
shown, the sound path distance of the
direct wave on the speaker axis is 10
feet. A reflected wave, following the
path from speaker to ground to micro-
phone, travels a distance of 15.6 feet,
arriving at the microphone out-of-
phase with the direct wave, thus in-
troducing a cancellation cffect in this
frequency region as can be proven
mathematically by the equation
V/f =X where V is the velocity of
sound in air (approximately 1120 ft./
sec.), f is the frequency, and X is the
wavelength of sound in feet.

In other measurements care was
taken to be clear of reflecting sur-
faces to avoid spurious reflections.
That this was accomplished can be ob-
served from Figs. 5 and 7 in which
there is a complete abscnce of the
hole around 300 cycles. These meas-
urements, which were the final ones
accepted, were taken with a long wire
stretched between two supports and
the calibrated microphone attached to
the center of this wire with the open-
ing pointing toward the ground. For
measurcments at the 10 foot distance
the loudspeaker was placed on the
ground facing upward toward the
microphone. Some two foot tests were
made by placing the speaker atop a
suitably sized stepladder. It is to be
remembered. as Beranek has pointed
out. that different response charac-
teristics may be obtained at different
distances between the loudspeaker be-
ing tested and the microphone due to
diffraction around the baffle or enclo-
sure. A block diagram of this test
setup is given in Fig. 9.

The signal from the sine wave, low
distortion oscillator was fed 1o the
input of the amplifier. The voltage
at the output of the amplifier appear-
ing across the loudspeaker voice coil
was held constant for cach test fre-
quency. Acoustic output of the speak-
er was then picked up at 10 feet on
the speaker axis by the calibrated
microphone, the output of which was
fed to the sound level meter, a cor-
rection factor being applied to the re-
sults to account for the long micro-
phone cable employed. Sce Table 1.

Because of the importance of this
project. in order to make certain that
no erroneous conclusions had been
reached duc to less than ideal acous-
tical test conditions existing in the
test setup, the manufacturer of the
loudspcaker chosen was asked to re-
pcat the tests in his laboratory, using
the identical modified enclosure and
loudspeaker. This report substantiated
the findings of the design engineers as
presented.
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NARROW-BAND

SPEECH UNIT

By J. P. NEIL
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aware of the problems that have

arisen as a result of overcrowding on
the amatewr hands, This crowding and
its resultant QRM, which has plagued
the whole fraternity, can be alleviated
by adopting the simple narrow-band
speech technigue to he deseribed in this
article.

The author contends that the time
has come for a concerted effort on the
part of all factions involved to seck a
practieal solution to this problem. One
solution worth serious consideration
would he to reduec the present wide
speech hand of 200 to 3000 cps to ap-
proximately 300 to 2000 cps.

The author's experience to cdate
(nearly two ycars) is that intelligibili-
ty is effectively 100 per-cent and un-
less the contact is notified, they note
no degradation other than the cffect
of a carbon mike. The author has
consistently set his carrier between
two closc stations and been able to get
through where formerly contacts were
impossible under similar conditions.
Needless to say, theorctically, there is
some degradation in  intelligibility.
however, as pointed out, this has not
been apparent from the reports re-
ceived.

Although

AI\IA'I’}-:UI’.S as well as the FCC are

a bandwidth of 200 to
3000 cps is considered adequate for
wide-speech  transmission, most ama-
teurs do not limit their specech spec-
trum and, in many cascs, have at least
5 kec. sidebands.  Assuming that ad-
jacent carriers are 10 ke, apart, there
would be an overlap should their 5 ke.
sidebands he exceeded. This would
then result in audio frequency hetero-

March, 1955
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Fig. 1. Two views of the speech amplifier
built by the author. The holes in the
chassis, visible in both views, are drilled
at the powersupply end to provide re-
quired ventilation when the bottom shield
cover is in place. The output socket, J.. is
located on the top of the chassis between
the 6X5 rectifier and the 12AU7 clipper
tubes. The pilot light on the top of the
chassis is the “fuse” for the power sup-
ply as shown in Fig. 2. Relfer to text.

Details on a method for alleviating amateur QRM by reducing

bandwidth of the transmitter

dyne interference, Assinning the same
relative carrier positions, there would
not only bhe no interference but a
definite gap between signals were a
narrow-hand signal placed adjacent to
the original,

Supposce we have three carrier sig-
nals, cach 10 ke. apart, and with 10
ke. sidebands.  Since they lie side by
side they may interfere if receiver se-
Icetivity is poor and if the sidebands
are 10 ke. or more. Were the center
carrier assumed to be omitted. we
could put two 4 kc. narrow-band sig-
nals in its place and still have ' ke.
band scparation between each of the
outer adjacent sidehands, and 1 ke, be-
tween the two narrow-hands.

Obviously, if all amateur stations
were on narrow-band (especially with
clipping) many more stations could
occupy the space now allotted or the
same number of stations would tend to
interfere less with cach other.

Practical Application

In order to test these principles. the
author huilt a speech amplifier with a
filter limiting speech nominally to the
band of 300 to 2000 cps. The author's
original article ("Narrow Band Speech
Spectrum in Relation to Reduced Chan-
nel Crowding,” AIEE Miscellancous
Paper 53-144) proposed that the first
octave (300 to 600 cpst should be given
about a 6 db pre-emphasis or bhoost,
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without reducing intelligibility.

In licu of this for amateuwr purposes,
beeause the peak of speech power is
between these latter limits, specch
clipping was incorporated instcad.
Many contacts were made with both
domestic and DX stations, using a
erystal microphone and a "Viking IT"”
transmitter.  Some stations were ad-
vised of the test and some were not.
Those not notified made no comment
and apparently detected nothing out of
the ordinary. Stations asked for
comnents reported that the quality
tas predicted! was not that of normal
crystal mikes and somewhat ap-
proached carbon mike quality; that con-
ditions permitting. 100 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>