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.... .. PERFECT 
REPLACEMENT. 
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. 
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when original quality disappears 
When the original goes, the substitute should 
be a Perfect Replacement. Ordinarily there is only 
one perfect replacement- something that looks and 
works as good as the original when new -or better. 
When the original picture tube goes, the perfect 
replacement is a Du Mont Twin -Screen Hi -Lite° 
The set will sparkle with new picture life ... you'll 
have "new set" quality -or better. A Du Mont 
Twin -Screen Hi -Lite picture tube replaces 
age with "like new" performance. 
°the ultimate in aluminized picture tubes. 

110 MOwi® 

. 

liTE Picture 
Tabes 

CATHODE -RAY TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J. 
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Learn to Service TV Sets- 
any make or model-Quickly 

There are Plenty of Good Jobs for 

Know -how and Skill 

With 

New All PRACTICE Method 

trains you at home to become 

a Professional TV Serviceman 

You learn the time saving techniques, 

methods used by top TV Sea-icemen 
This is 100% learn -by- doing, practical training. A1í1 supplies all nectssary- 
equipment, all tubes. including a 17 -inch picture tube; and comprehensive 
manuals covering a thoroughly planned program of practice. You learn how 
experts diagnose TV receiver defects quickly. You easily learn the causes 
of defects -audio and video -amt how to fix them accurately. 

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

SERVIC 

17 rr Picture Tube, Components 

for a TV Receiver, Scope, 

Signal Generator, HF Probe - 
all included in introductory 

price under $200 -Easy Terms 

you Learn 
By DOME, 

If you want to go places in TV servicing, you 
will act quickly to find out what you get, 
what you practice, what you learn and how 
NR1s new course in Professional Television 
Servicing will help you advance through 
better technical knowledge and training. See 
pictures of equipment supplied, read what 
you practice in book offered FREE to am- 
bitious men with some knowledge of Radio 
or TV fundamentals. Find out about this 
ALL PRACTICE Professional TV Servicing 
Course now. 

COUPON BRINGS IMPORTANT 

BOOK FREE 
Get this book and judge for yourself how this course 
further your ambition to reach the top in TV Servicing 
or help to build a more secure business of your own in 
TV. Many of tomorrow's top TV Servicemen . men 
who can service any make, any msdel, UHF, VHF or 
Color TV . . . will be graduates of this training. Mail 
the coupon now. There is no obligation. 

JANUARY, 1956 

UHF and COLOR Create 

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

Not for Beginners 
If you have some knowledge of Radio -TV 
fundamentals, or have had some Radio 
Shop experience or some Radio school 
training, this course 
IS FOR YOU. Mail 
coupon today. 

Address National 
Radio Institute, 

Dept. 6AFT, 16th 
and U Sts., N. W., 
Washington 11, D. C. r- - - - -- -L - - - - - - - - 

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

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

L 

MAIL 

NOW 

Name Age..... 

Adder.. 

I :ity Zone State 

Approved Member National Home Study Council 
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Formerly RADIO CRAFT Incorporating SHORT WAVE CRAFT TELEVISION NEWS RADIO & TELEVISION* 

Hugo Gernsback 
Editor and Publishe 

M. Harvey Gernsback 
Editorial Directe 

Fred Shunaman 
Managing Editc- 

Robert F. Scoff 
W2PWG, Technical Edits 

Jerome Kass 
Associate Edite 

I. Queen 
Editorial Associate 

Matthew Mandl 
Television Consulter' 

Elizabeth Stalcup 
Production Managc, 

Angie Pascale 
Editorial Production 

Wm. Lyon McLaughlin 
Tech. Illustration Director 

Sol Ehrlich Art Director 

Lee Robinson 
General Manager 

John J. Lamson 
Sales Manage- 

G. Aliquo 
Circulation Manager 

Adam J. Smith 
Director, Newsstand Sales 

Robert Fallath 
Promotion Manage- 

GERNSBACK PUBLICATIONS, 
INC. 

Executive. Editorial and Adver- 
tising Offices, 25 West Broad- 
way, New York 7, N. Y. Tele- 
phone REctor 2 -8630. 

JANUARY 1956 

Editorial (Page 35) 
The Future of Color TV. 

Vol. XXVII, No. 1 

9th ANNUAL TV ISSUE 

by Hugo Gernsback 35 

Television (Pages 36 -92) 

Trends in 1955 -56 TV Receivers by Robert F. Scott 36 
Colordapter, Part I bj, Perry H. Vartanian and Robert W. DoGrasse 40 
Viewing Cyclotron Targets by A. A. Schulke 44 
1956 -Television's Year of Decision by David Lachenbruch 45 
New "Rainbow" Tuner by E. D. Lucas, Jr. 48 
TV Receiver Designs in 1955 by H. P. Manly 51 

It's a Matter of Psychology by Guy Slaughter 55 
Whistle Your TV Set On or Off by R. W. L. Mark 58 

Color TV Receiving Tubes by Jerome Kass 59 
Improving Your TV Audio by Norman H. Crowhurst 64 
Britain Takes on Commercial TV by T. W. Dresser 68 
TV Service Clinic Conducted by Jerry Kass 70 

Licensing -Bad or Good? by John A. Wheaton 72 
TV DX in 1955 by E. P. Tilton, WIHDQ 74 

Intermittent Foldover by Charles E. Thomas 75 

TV Station List Compiled by Iris Fenster 76 
Most Useful TV Schematics of 1955 77 

Test Instruments (Pages 105 -124) 

Color TV Test Equipment by Matthew Mandl 105 

Chroma Signal Generator by Charles W. Rhodes 112 
Electronic Compass Orients TV Antennas by Rufus P. Turner 113 

Audio -High Fidelity (Pages 127 -136) 
For Golden Ears Only: Pilot AF -850 AM FM tuner; 

Pilot AA -904 audio amplifier; 
H. H. Scott 710 stroboscopic turntable by Monitor 127 

Hugo Gernsback Table Radios into Hi -Fi Tuners by Joseph h Marshall 134 Chairman of the Boos, P 
M. Harvey Gernsback Miscellany (Page President y ( g 138 

) 

G. Aliquo Secretary Our Abbreviations of Electronic Terms 138 

Radio (Pages 139 -148) 
Making Photoetched Circuits in Your Workshop, Part II- 

Sensitizing the laminate, exposing the panel; 
developing the image; etching by Richard H. Dorf 139 

ON THE COVER 

Our cover this month depicts 
RCA Service Co. technician 
Samuel R. Fairbanks. Jr. com- 
pleting the installation of a 
color receiver in our Editorial 
Director's living room -a scene 
that will be reenacted in many 
thousands of homes this year. 
Color original by Dan Rubiri 

)a 
o 

-p '' 

Average Paid Circulation over 175,000 

DEPARTMENTS 
Books 194 

Business 183 

Correspondence 4 

New Devices 155 

New Records 152 

New Tubes and Transistors 165 

Patents 169 

People 188 

Question Box 175 

Radio Month 8 

Radio- Electronic Circuits 171 

Technical Literature 192 

Technicians' News 149 

Technotes 178 

Try This One 180 

Associate Member of Institute of High Fidelity Mfrs., Inc 

RADIO -ELECTRONICS, January, 1:+50. Vol. XXVII, Ni. 1. Published inontbhy at Mi. Morris, 111. by Gernsback Publications. Inc. Second -cla.s m;iil privileges authorized 
at 515. Mori i., Ill. Copyright 1955 by t;, ii'haek Publications. Inc. All rights reserved uu der Universal, International and Pan- American l'opy'right t'unceut ions. 
SUBSCRIPTIONS: Address correspondence to Radio -Electronics, Subscription Dept., 404 N. Wesley Ave., Mt. Morris, Ill., or 25 West Broadway. New York 7. N. Y. 
When ordering a change please furnish an address stencil impression from a recent wrapper. Allow one month for change of address. 
SUBSCRIPTION RATES: U. S., U. S. possessions and Canada, $3.50 for one year; $0.00 for two years; $8.00 for three years; single copies r:-r. Pan -American countries $4.00 for one year; $7.00 for two years; $9.50 for three years. All other countries $4.50 a sear; $8.00 for two years; $11.00 for three years. 
BRANCH ADVERTISING OFFICES: Chicago: 1413 Howard St. Tel. ROgers I'ark 4 -8000. Loa Angeles: Ralph W. Ilarker and Associate.. run South New Hampshire. Tel., .DUnldrk 7 -2328. San Francisco: Ralph W. liai her and Associates, 582 Market St.. Tel.. GArfield 1 -24 %1. FOREIGN AGENTS: Great Britain: Atlas Publishing and Distrib- uting Co., Ltd., London E.C. 4. Australia: Met:ill's Agency. Melbourne. France: Brentanú s, l'aris 2e. Belgium: Agence et Messageries de la Presse. Brussels. Holland: Trilectron. Ileemstede. Greece: International (look k Nees Agency, Athens. Sc. Africa: Central News Agency Ltd., Johannesburg; Capetown, Durban. Natal. Universal Book Agency. Johan- nesburg. Middle East: Stetmatz Middle East Agency. Jerusalem. India: Broadway News Centre, Darlan, Bombay #14. Pakistan: Paradise Book Stall. Karachi 3. 
POSTMASTER: It undeliverable send fnrm reos to: RADIO- ELECTRONICS, 25 West Broadway, New York 7, N. Y. Tradeniark rezisrered U. S. Patent Office. 
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Get more money out o {life 
óre securitY More 

learn 

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

WHY NATIONAL SCHOOLS LEADS THE FIELD 
Located in the "Television Center" of the world, our staff 
is in close touch with latest developments and opportun- 
ities. We give you personalized job placement assistance. 
We also give you confidential help with both technical and 
personal problems relating to your training. We show 
you how to make Part Time Earnings as you progress. 
Whether you live 30 miles away, or 3,000, you will always 
be pleased with our prompt, friendly service! 
DRAFT AGE? Our home training helps you achieve special- 
ized ratings and higher pay grades if you go in service. 

30 MILLION TV SETS 
need regular repair! Color TV 
means more sets than ever be- 
fore. NOW is the golden oppor- 
tunity to cash in on this multi- 
billion- dollar industry.Or "write 
your own ticket" in broadcast- 

ing, manufacturing, 
and other special- 
ized phases! 

YOUR FUTURE 

IN RADIO 
TELEVISION 

YOUR AGE 

IS NO 

OBSTACLE! 

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

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

NATIONAL SCHOOLS, r 
world- famous technical, rr[r 

rr 1?l,,i 
trade school. Now in our (((r l 11 

50th year! . iirr`i. 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, California CHICAGO: 323 West Polk St. 

IN CANADA: 811 West Hastings Street, Vancouver, B. C. 

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

Send for 
FREE LESSON! 

FREE BOOK & SAMPLE LESSON 
w II convince you! 

SEND COUPON TODAY! 

JANUARY, I 956 
L 

(mail in envelope or paste on postal card) 

NATIONAL SCHOOLS, Dept. RG -16 

4000 SOUTH FIGUEROA STRUT 323 WEST POLK STREET 

LOS ANGELES 37, CALIFORNIA 
OR CHICAGO 7, ILLINOIS 

Please rush FREE BOOK, "My Future in Radio -Tele- 
vision -Electronics," and FREE LESSON at once. I un- 
derstand there is no obligation, and no salesman will call. 

NAME BIRTHDAY 19 

ADDRESS 

CITY ZONE STATE 

Check if interested ONLY in Resident Training at Los Angeles. 

VETERANS: Give date of discharge 

I 

I 

I 

I 

I 

I 
I 

I 
I 
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the first really new pickup in a decade 

Made by perfectionists -for perfectionists. 
The FLUXVALVE is literally the 
cartridge of the future, its unique 
design meets the demands of all 
presently envisioned recording 
developments, including those utiliz- 
ing less than 1 mil styli. 
There is absolutely nothing like it! The 
FLUXVALVE Turnover Pickup pro- 
vides the first flat frequency re- 
sponse beyond 20kc ! Flat response 
assures undistorted high frequency 
reproduction - and new records 

6 

retain their top "sheen" indefinitely, 
exhibiting no increase in noise . . . 

Even a perfect stylus can't prevent 
a pickup with poor frequency char- 
acteristics from permanently dam- 
aging your "wide range" recordings. 
With this revolutionary new pickup, 
tracking distortion, record and stylus 
wear are reduced to new low levels. 
The FLUXVALVE will last a lifetime! 
It is hermetically sealed, virtually 
impervious to humidity, shock and 
wear...with no internal moving parts. 

The FLUXVALVE has easily replaceable styli. 
The styli for standard and microgroove record 
playing can be inserted or removed by hand, 
without the use of tools. 

For a new listening experience, ask your dealer to demonstrate the new FLUXVALVE... words cannot describe the difference... but you will hear it! 

"FOR THOSE 
WHO CAN 

THE 
DIFFERENCE" I 

HEAR 
PICKERING & CO., INC. 
O C E A N S I D E , L O N G ISLAND, N. Y. 
P I O N E E R S I N H I G H F I D E L I T Y 

.. Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. W.9. 

RADIO- ELECTRONICS 
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PICKING PICTURES 

oatet-riwi, clot 

ti 
TUNGSOL 

Magic Mirror Aluminized 
PICTURE TUBE 

That electronic miracle, your TV 
set, picks a world of entertain- 
ment out of the air at the fantastic 
speed of' 120 pictures a second! 

Leading TV set manufacturers de- 
pend upon Tung -Sol Magic Mirror 
Aluminized Picture Tubes and Re- 
ceiving Tubes to deliver the ex- 
acting performance their engi- 
neering standards demand. 

This use is indicative of the quality 
and dependability of Tung -Sol 
Tubes . . . products of America's 
largest independent electron tube 
manufacturer. 

TUNG -SOL ELECTRIC INC. 
Newark 4, N. J. 

Sales Offices: Atlanta, Chicago, Columbus, 
Culver City, Dallas, Denver, Detroit, Newark, 
Seattle. Canada. Montreal. 

the 

Radio 
month 

SHALLOWER PICTURE TUBE is 
now the subject of concentrated experi- 
mentation by television receiver and 
tube manufacturers, the goal being a 
smaller and lighter TV set. To date, 
the industry has come up with a devel- 
opmental 21 -inch 120° tube, approx- 
imately 3 to 4 inches shorter and from 
1.6 to 2 pounds lighter than its 90° 
counterpart. 

The "miniaturization" process has 
created some major problems: It is 
more costly and difficult to apply the 
screen to the tube and aluminize it. 
Greater input power is required to 
deflect the electron beam over the wider 
angle; this means improved and possibly 
more expensive driving circuitry and 
transformers. The new wide -angle tube 
may have to use a narrower neck diam- 
eter to place the deflection yoke closer 
to the electron beam for more efficient 
deflection. 

To minimize these troubles, some tube 
manufacturers are also experimenting 
with 110° tubes. Some companies - 
Westinghouse, Sylvania, Thomas Elec- 
tronics, Tung -Sol and others -are al- 
ready sampling prospective customers 
on a limited basis. 

AWARD TO RCA in recognition of 
its lengthy and consistent cooperation 
with the entire radio and television 
service industry was made by the 
Philadelphia Radio Service Men's Asso- 
ciation. Presentation of the award, a 
plaque (see photo), was made by Rich- 
ard G. Devaney (left), president of 
PRSMA, and accepted in behalf of 
RCA by Charles M. Odorizzi, executive 
vice president, corporate staff, RCA. 

Tung -Sol Automotive & Electronic Products 

Minioture 
lumps 

Sealed Beam 
Headlamps 

Signal Radio And 
Flashers TV Tubes 

Aluminized Special Purpose Semiconductors 
Picture Tubes Tubes 

8 

Charles M. Odorizzi -left -of RCA 
receives award for cooperation from 
Richard Devaney, PRSMA's president. 

In accepting the award from the 
nation's oldest association of electronic 
service technicians (founded in 1928), 
Mr. Odorizzi cited RCA's longtime close 
association and cooperation with inde- 
pendent service organizations in pro- 
viding them with up -to- the -minute 
technical information. 

THUNDERSTORMS send signals all 
the way round the earth, in the form 
of low- frequency waves that travel 
between the earth and the ionosphere. 
A research team headed by Drs. Holzer, 
Dean and Ruttenburg of the Institute 
of Geophysics, UCLA, installed a radio 
receiver in a remote area of the Borrego 
desert of southern California and re- 
corded signals for correlation with 
known major thunderstorm activity 
throughout the world. Signals so far 
received appear to have been produced 
by lightning flashes occurring in the 
great thunderstorm centers of Africa 
and South America. 

Low -frequency signals produced by 
a bolt of lightning are apparently of 
the same type that produce radio static 
but are much too low in frequency to 
be picked up on a broadcast receiver. 
Vertical loop antennas were used for 
determining signal direction. 

The isolated California desert was 
used to minimize interference from 
power lines. Research was carried out 
during a period when local thunder- 
storms were at a minimum. 

Calendar of Events 

Montreal Audio Show. Jan. 18 -20. Wind- 
sor Hotel, Montreal, Canada. 

Toronto Audio Show. Feb. 1 -3. Prince 
George Hotel, Toronto, Canada. 

1956 Los Angeles High Fidelity Music 
Show. Feb. 8 -11. Alexandria Hotel, Los 
Angeles. 

ALL -COLOR TV STATION, the 
nation's first, will be WNBQ, Chicago. 
Beginning about April 15 all its local 
programs will be in color. Including the 
color programs on its regular NBC net- 
work broadcasts, WNBQ will transmit 
approximately 10 hours of color per 
day. 

The announcement was made by 
David Sarnoff, board chairman of RCA 
and NBC, in a closed- circuit color TV 
press conference held simultaneously 
in New York and Chicago. Work on 
replacing the present monochrome TV 
equipment with color facilities is al- 
ready well under way. 

RADIO- ELECTRONICS 
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^i4 L L I E D'S 1956 value- packed 

6(J 324 -PAGE CATALOG v 
the only COMPLETE catalog 

for everything in TV, Radio, Hi -Fi 
and Industrial Electronics 

Get ALLIED'S 1956 Catalog -it's 
complete, up -to- date -324 pages packed 

with the world's largest selection 
of quality electronic equipment at 

lowest, money- saving prices. Get every 
buying advantage at ALLIED: fastest 

shipment, expert personal help, 
lowest prices, assured satisfaction. 
Send today for your FREE copy of 

the big 1956 ALLIED Catalog. 

Featuring Super -Value Knight -Kits- 
top quality electronic equipment 

in precision -designed kit form 

BUY DIRECT AND SAVE 

EASY -PAY TERMS 
Use our liberal Easy Payment 
Plan -only 10 n, down, 12 
months to pay -no carrying 
charges if you pay in 60 days. 
Available on Hi -Fi and P.A. 
units, recorders, TV chassis, 
test instruments, kits, Ama- 
teur gear, etc. 

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

;ALLIED RADIO 
World's Largest Electronic Supply House 

JANUARY, 1956 

UlocQdí Mat eoup2eta.Stocke, 

Latest Hi -Fi Systems and Components 

P.A. Systems and Accessories 

Recorders and Supplies TV Tubes, 

Antennas, Accessories Amateur 

Receivers, Transmitters, Station Gear 

Specialized Industrial Electronic 

Equipment Test and Lab Instruments 

Huge Listings of Parts, Tubes, 

Transistors, Tools, Books 

send for the leading 
electronic supply guide 

=II NNE 1111MIN MIE MN-=I 
IALLIED RADIO CORP., Dept. 2 -A -6 

100 N. Western Ave., Chicago 80, III. 

I 
I 

Name 

IAddress 

ICity Zone State 

I J 

Send FREE 324 -Page 1956 ALLIED Catalog. 

1 

I 
1 

1 

1 
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MERIT, first in exact and 
universal replacement 
transformers, yokes, coil> 
-the only manufacturer 
of transformers, yokes and 
coils who has complete pro- 
duction facilities for all 
parts sold under their 
brand name. 

- 

You find MERIT'S leading quality 
and MERIT'S original engineering 

developments throughout the entire 
Merit catalogued items -the only 

single source for all your transformer 
and coil requirements. 

Merit 
MERIT CO11. & TRANSFORMER COMPANY 

4427 NORTH CLARK STREET 
CHICAGO 40, ILLINOIS 

10 

THE RADIO MONTH 

ELECTRONIC RED FLAG designed 
to make small boats highly conspicuous 
to the searching eye of radar from 
larger vessels is being marketed by 
Raytheon. The unit is a folding device 
made of sheet aluminum. It can be 
opened like an umbrella (see photo) 

and raised to the top of a mast or held 
aloft at the end of an oar. 

Radar, searching for a small boat, 
is much more likely to pick up a pip on 
its screen from the aluminum radar 
reflector than from a low -lying small 
craft in the water. 

AURAVISION, a photographic proc- 
ess that combines sound with printed 
matter for use in recordings, has been 
announced by Columbia Records. Using 
specially treated printed surfaces, re- 
corded speech or music can be tran- 
scribed on postcards, instructional bro- 
chures, etc. Records of any speed can 
be produced and played on standard 
phonographs. 

The process requires that the printed 
matter be limited to four colors. Colum- 
bia then photographs the illustration 
and manufactures the recording, per- 
forated around the edges so that it can 
be easily removed. Because of cost and 
quality factors, playing time is limited 
to 2 minutes. The record may be used 
about 50 times without appreciable 
wear. 

RADIO - CONTROLLED TRAFFIC 
signals have been installed at 13 busy 
street intersections in Chicago. Designed 
and built by General Electric, the cen- 
tral control station is located at City 
Hall and a transmitter and antenna on 
the roof of the Board of Trade Build- 
ing. The control station is linked to the 
antenna by existing underground cable. 
This is believed to be the first time 
such a system has been used under 
large -city conditions. (For a small -city 
installation, see RADIO - ELECTRONICS, 
November 1955, page 58.) 

The transmitter provides remote con- 
trol of electronically equipped stop - 
and-go signals through coded radio 
tones. Existing stop- and -go lights have 
been adapted to radio control by 
equipping them with antennas, re- 
ceivers, decoders and electronic mech- 

(Continued ) 

anisms. Immediately after a decoder 
receives its signal, it actuates the tim- 
ing mechanism of its traffic signal as 
directed by central control. The most 
desirable signal timing is put into 
operation automatically each day but 
is modified as often as necessary to 
facilitate the movement of traffic. 

TV HOTEL REGISTRATION permits 
motorists to register for rooms without 
having to leave their cars. Convenient 
and fast, it allows a guest to go to his 
room without having to stop at a desk 
inside the hotel. 

A TV drive -in service has been in- 
stalled by Du Mont for the Temple 
Hotel in Pendleton, Ore. Cars, driving 
to a special curbside booth at one side 
of the hotel, trigger a signaling device 
which alerts a room clerk inside the 
hotel. At the same time, the car enters 
in view of a two -way Du Mont closed - 
circuit television system, flashing a 
picture of the driver on a screen inside 
the hotel. The clerk sees the driver 
and in turn his picture can be seen by 
the driver on a screen in the curbside 
booth. The two can then talk and make 
the necessary room arrangements 
through an audio system. 

A bellboy then brings a registration 
sheet to the car, gives the guest the 
room key, takes his baggage and directs 
him to parking space in the garage. 
The TV system does away with traffic 
jams in front of the hotel. 

AIRPLANE RELAY TELECAST con- 
ducted by NBC and the Cuban TV 
network, CMQ, sent live pictures from 
Havana into the homes of millions of 
American viewers. As part of NBC's 
Wide Wide World program of Nov. 13, 
1955, the first controlled telecast from 
an overseas foreign land was relayed 

from a plane. The aircraft, flying in 
a series of tight figure -8's at 11,000 
feet and 60 miles from the initial 
receiving point atop the Fontainebleau 
Hotel in Miami Beach, Fla., carried 
the receiving and transmitting relay 
equipment. 

The Havana transmitting post was 
located atop a 35 -story apartment build- 
ing where TV cameras viewed local 
points of interest. Other cameras, in the 
historic Cathedral Square, picked up a 
portrayal of 1830 Cuban customs and 
dances. END 
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.. trains you at home 

to be an expert technician in... 
RADIO -TV ELECTRONICS 

NOW THREE HOME STUDY COURSES... p1e- 

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

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

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

TV SERVICING COLOR TV SERVICING 

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

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

COURSE Ill -COLOR TELEVISION SERVICING 

-covers all phases of color servicing tech- 
niques. It is a practical, down -to -earth 
course in color theory as well as how- to -do- 
it servicing procedure. A natural move 
"up" from Course II or for those now 
employed in TV. 
SINCE 1909, RCA INSTITUTES has trained 
thousands for successful careers in elec- 

RCA INSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMERICA 

350 WEST FOURTH STREET NEW YORK14, N.Y. 

JANUARY, 1956 

tronics. Many graduates have established 
their own paying business. Now this oppor- 
tunity is available to you at home. 
"PAY -AS- YOU -LEARN" PLAN . . . you pay 
for one study group at a time, as you pro- 
gress through the course. Tuition costs are 
amazingly low. For full details, mail coupon. 
A SERVICE OF RADIO CORPORATION OF 
AMERICA -RCA INSTITUTES is licensed by the 
N. Y. State Education Department . . . 

recommended by radio and television serv- 
ice organizations. 

SEND FOR 

FREE 

CATALOG 

NOW 

RCA Institutes, Inc., Home Study Dept. E!6 
350 West Fourth Street, New York 14, N. Y. 

Without obligation, send me FREE CATALOG on Home Study Courses 
in Radio, TV and Electronics. No salesman will call. 

Name 

Address 

City Zone State 

Please Print 

J 
1 
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only 

CDR Roor 

1. The Most Complete Line 
The CDR Rotor line is COMPLETE to every detail, 
with a model for every application! A distinct selling 
advantage because YOU can give your customer 
EXACTLY what is required! The RIGHT CDR Rotor 
for the RIGHT job 

TR-2 

12 

uumlw"=::rImm 

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

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

umiP:.^!!w"imul 

Completely AUTO- 
MATIC rotor with 
thrust bearing. 
Handsome cabinet, 
4 wire cable 

CORNELL-DUBILIER 
SOUTH P L A I N F I E L D, N. J, 

2. Pre -SOLD For You on TV 
to millions of viewers through an 
extensive coverage of audiences in every important 
TV market. Capture this pre -sold market by featuring 
these nationally advertised CDR ROTORS. 

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

TR-12 

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

lüiiorv 

Combination value 
complete rotor 

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

THE RADIARTCORP. 
CLEVELAND 13. OHIO 

Ideal budget all - 
purpose rotor, new 
modern cabinet 
featuring meter 
control dial, 4 wire 
cable 
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An Excellent Way to Test 
Your Understanding of Music 

Will you accept WITHOUT CHARGE 

Music -Appreciation Recording of 

the 

TYa YYIS VIOLIN CONCERTO IN D MAJOR 
WALTER GOEHR, conducting the LONDON SYMPHONY ORCHESTRA Endre Wolf, violinist 

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

First play the 12 -inch PERFORMANCE record and 
see how much -and what -you hear in it .. . 

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

*IMPORTANT, PLEASE NOTE: Unlike most MUSIC -APPRECIATION RECORDS (see below), this recording, because of the 

length of the Brahms' concerto, is on two records -a 12" disc with the uninterrupted performance only, and a 10" disc 
presenting the analysis, written and conducted by Thomas Scherman, Musical Director of MUSIC-APPRECIATION RECORDS. 

SPONSORED BY THE BOOK -OF- THE -MONTH CLUB 

THIS NEW IDEA is designed for those who en- 

joy good music but who are aware, too 
often, that they do not listen to it with com- 

a" píete understanding and appreciation. There is 
no doubt about the reason: most of us are not 
properly primed about what to listen for. 
MUSIC -APPRECIATION RECORDS meet this need- 
for a fuller understanding of music -better 
than any means ever devised. This enjoyable 
form of self -education is comparable to the 
Music Appreciation courses given in many 
universities. 

YOU SUBSCRIBE BUT TAKE ONLY THE 

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

TWO TYPES OF RECORDS . . All MustC- 
APPRECIATION RECORDS are high -fidelity, long - 
playing records of the highest quality -33% 

JANUARY, 1 9 5 6 

R.P.M. on Vinylite. They are of two kinds: 
first, a so- called Standard Record -a twelve - 
inch disc -which presents the uninterrupted 
performance on one side, featuring orchestras 
and artists of recognized distinction, and on 
the other side an illuminating analysis of the 
music with the themes and other main features 
played separately, with running explanatory 
comment, so that you learn what to listen for. 
This standard record is sold for $3.60 to sub- 
scribers only. When the selection, because of 
its length, requires two records, as in the case 

of Brahms' Violin Concerto -a 12 -inch record 
giving the performance and a 10 -inch record 
giving the analysis -the price is $4.90 for the 
two. (A small charge is added to the prices 
above to cover postage and handling.) 

TRY A ONE -MONTH SUBSCRIPTION - 
WITH NO OBLIGATION TO CONTINUE 

. Why not make a simple trial, to see it 
these records are as pleasurable and as en- 
lightening as you may anticipate? The 
Brahms recording will be sent to you at once 
-without charge. You may end the subscrip- 
tion immediately after hearing this record- 
ing, or you may cancel any time thereafter. 
In any case, the gift recording is yours to keep. 

PLEASE RETURN ONLY IF YOU HAVE A 331/3 R.P.M. 
RECORD PLAYER 

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

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

R39-1 

Af 
Mr. 7Vtrs. 

:Hiss (PLEASE PRINT) 

ADDRESS 

CITY Postal zone No. .STATE. (Ir any) 
MAR 60 
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"UNIDYNES" 
are the only small size, 
all- purpose moving coil 

Dynamic Microphones that 
reduce the pickup of 

random noise energy by 67 %. 

The Unidynes, 55s and 
556s, simplify P. A. 

installation ... enhance 
your reputation ... insure 

customer satisfaction by 
eliminating or reducing 
callbacks due to critical 
gain control settings - 
often necessary when 

Conventional microphones 
have been installed. 

No wonder the Unidynes 
are used the World over - 

more than any other 
microphones -for 

finest quality 
public address ... 

theater stage 
sound systems 

... professional 
recording 

... remote 
broadcasting. 

SHURE BROTHERS, Inc. 
Microphones and Acoustic Devices 

225 W. Huron St., Chicago 10, Illinois 
Cable Address: SHUREMICRO 
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orrespondence 

BRIGGS SPEAKS UP 

Dear Editor: 
I have recently come across Mr. 

Augspurger's article "Horn Type 
Speaker Systems" (May, 1955), a sub- 
ject on which I too have made many 
experiments. 

The technical press in Britain has 
often deplored the fact that technicians 
in the U. S. A. are not always kept in- 
formed of what goes on over here, and 
I am sure that Mr. Augspurger is not 
aware of developments which took place 
in this country before the war. I refer 
to his comments about the Voigt corner 
horn, which he stated had been devel- 
oped as the complement of the Lowther 
P.M.2 driver. This driver is a postwar 
development; the Voigt corner horn 
was well known long before the war. I 
myself heard demonstrations of the 
Voigt corner horn during lecture tours 
by Mr. Voigt in the 1930 -1938 period. 
Mr. Voigt then used his excited, high - 
flux- density field magnet and twin dia- 
phragm in conjunction with his horn 
and Lowther amplifiers. This combina- 
tion undoubtedly set the standard in 
pre -war Britain. 

In the Voigt corner speaker the horn 
which dealt with the middle and upper 
frequencies used the walls as part of 
the system while the bass, after ex- 
panding through an elongated folded 
and outwardly expanding air passage, 
radiated into the room from the corner, 
using both walls and floor as part of 
the system. The theory showing the ad- 
vantages of radiating into one -eighth 
sphere in this way is clearly set down 
in Mr. Voigt's British Patent No. 
447749 dated October, 1934. In my own 
little book Loudspeakers, published in 
1948, I included an illustration of the 

VOIGT AND 

Dear Editor: 
Mr. Felix' letter (November, 1955) 

directed me to that of Mr. Chave (July, 
1955) which I had missed. Reading the 
latter indicates that the situation 
should be cleared up apd I hope what 
follows will do so: 

I have known Voigt since before he 
ever designed a speaker, at the time 
when he was chief recording engineer 
for the long- defunct Edison Bell Rec- 
ord. Co. of London. As a friendly com- 
petitor I watched his progress as an 
independent speaker designer and man- 
ufacturer with the greatest interest 

Voigt design and described it as an ex- 
ample of the study of room acoustics 
which was well ahead of its time. The 
accompanying diagram was published 
by courtesy of Wireless World, who re- 
viewed the Voigt speaker over 20 years 
ago-in their issue of Dec. 28, 1934. 

When I saw Mr. Voigt in Toronto 
last year, I was indeed sorry to learn 
that his business in England had come 

DISIRIBUrING CONE 

CHAMBER CONCRETE 
REFLECIDR 

to a standstill, but I think it is only 
fair that he should be given full credit 
for his original work in the field of 
corner horn loading of loudspeaker 
units. 

It is nice to learn from articles such 
as the one by Mr. Augspurger that his 
fundamental work, not forgotten in 
England, is also coming to be recog- 
nized on your side of the Atlantic. 

G. A. BRIGGS 
Managing Director 

Wharfdale Wireless Works Ltd. 
Yorkshire, England 

LOWTHER 

and our diverging views never inter- 
fered with our friendship. In my article 
on speakers (March, 1954) I gave a 
picture of the twin -cone Voigt unit, 
which at that time had an electromag- 
net. This unit was used in conjunction 
with regular exponential horns of 
straight form as well as the Voigt cor- 
ner horn, the latter being a domestic 
type of loading which " worked very 
well. At a later date Voigt found the 
need for using permanent magnets. To 
get the flux and field he wanted some 
changes were made to the design of the 
pole pieces; he also cleaned up the gen- 
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HALF the world is half asleep! Men who could be making twice their present 
1 salaries are coasting along, hoping for promotions but doing nothing to 

bring themselves forcefully to the attention of management. 

They're wasting the most fruitful years of their business lives ... throwing away 

thousands of dollars they may never be able to make up. And, oddly enough, 
they don't realize -even remotely -the tragic consequences of their failure to 

forge ahead while time is still on their side. 

These are the men who are unknowingly headed for the frustrations and the 
disappointments of mediocrity. They'll go part way up the ladder and down again 
by the time they're fifty years old. They'll be executive material in their twenties 
and thirties -and clerks in their fifties. They'll have high hopes for themselves 
and their families while they're young; but only struggling, skimping and regret 
later on when their earning power should be at its height. 

Send for Your Free Copy of "Forging Ahead in Business" 

H you want to discover how to succeed while you are still young -if you want 
to avoid the heartbreak of failure in later years -send today for "Forging Ahead 
in Business" ... one of the most practical and realistic booklets ever written on 

the problems of personal advancement. 

Here you will find -not a "pep talk," not an academic lecture -but cold, hard 
facts on how to improve your position and increase your income. You will be 

told what the qualifications of an executive are in today's competitive market ... 
what you must know to make $15,000, $20,000 or more a year ... what you must 

do to accumulate this knowledge. 

"Forging Ahead on Business" was written for mature, ambitious men who seri- 

ously want to get down to bed -rock in their thinking about their business future. 
If you feel it is meant for you, simply fill in and return this coupon. Your com- 
plimentary copy will be mailed to you promptly 

JANUARY, 1 45 6 

r 
ALEXANDER HAMILTON INSTITUTE 
Dept. 413, 71 W. 23rd Street, New York 10, N. Y. 

In Canada: $7 Bloor St., W., Toronto, Ontario, Canada 

Please Mail Me, Without Cost, o Copy of Your 48 -Page Book - 
"FORGING AHEAD IN BUSINESS" 

Nome 

Firm Nome 

Business Address 

Position 

Home Address 
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:. 

2 TV Sets 

1 Antenna 

WL V. 

2 -SET COUPLER 
Model TV -42 

Approved for Color TV 
UHF, VHF and FM 

`.U' PJ. ONLY $295 

Ze,oiuheJY: 

LIST 

Matched resistive circuit 
Flat response- 0 to 900 
megacycles 
12db inter -set isolation 
Easy to install 
Couples 2 TV sets without 
ghost or smear 

In class A signal areas the BT 2Set 
Coupler provides the ideal low cost solo 
lion to the problem of operating two 
receivers from one antenna. There ore 
other applications. For example, the TV-42 
mn couple a TV set and Frn receiver to 
one antenna -or it can be used, in reverse, 
to couple or mix 2 antennas fo one 
receiver. 

Write for FREE BOOKLET -"TV for 2 or 3... or More" 
Covers all types of Multiple TV Systems 

Sold by Radio.TV Parts Distributors and Jobbers 

BLONDER-TONGUE LABORATORIES, INC. 
Dept. LA -3 Westfield, New Jersey 

Manufacturera of TV Cameras, 
TV Amplifiers, Boosters, 
UHF Converters, TV Accessories 
and Originators of the Maaterline 
and 'Add- A-Unit' Master TV Systems. 
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CORRESPONDENCE 

eral chassis design and made it a much 
tidier looking unit. It was clearly, how- 
ever, a development of his original de- 
sign which appeared in my article. 

After I had established a skeleton 
distribution in the U. S. A. for my own 
speakers I approached Voigt and said 
that as his design did not compete with 
mine, I would be very glad to introduce 
his units to the American market. He 
said that much as he would like to do 
that, he had found the strain of run- 
ning his own business, Voigt Patents 
Ltd., too much for his rather delicate 
health and had sold his interests to the 
Lowther Manufacturing Co. He had, 
therefore, no jurisdiction over the sale 
of his speakers anywhere in the world. 

At a later date I heard that the 
Lowther Manufacturing Co. had come 
to terms with my good friend Victor 
Brociner to represent them in the 
U. S. A. But between the time that 
Voigt had sold out to Lowther and the 
appearance of Voigt speakers on the 
American market it is a fact that these 
speaker units were advertised in the 
London Wireless World as "Lowther - 
Voigt" speakers. I think this shows be- 
yond dispute that the Voigt designs 
were acquired by Lowther. 

Last winter, during a friendly dis- 

(Continued ) 

cussion with Mr. Brociner on other 
matters, he asked if I would like to see 
the latest units he was getting from 
England. I said I would and had an 
opportunity of inspecting what Mr. 
Chave refers to as P.M.2 and P.M.4 
units. It would be most improper for me 
to make any comment on the perform- 
ance of any other manufacturer's 
speakers, but from my nearly 30 years' 
experience of designing speakers I can 
say that my unhesitating opinion of 
what I saw was that these units were 
virtually Voigt speakers of the perma- 
nent- magnet type. There may have 
been some slight modification of the 
speakers I knew came from the orig- 
inal Voigt factory, but I did not see 
them. The. speakers looked alike and to 
my ears they sounded alike. 

I cannot see why Mr. Chave should 
take up the attitude so clearly dis- 
played in his letter of July. When all is 
said and done Voigt's is an honored 
name in the roll of speaker designers, 
and I would have thought the attach- 
ment of his name to the Lowther out- 
put would have been a commercial as- 
set. But this, of course, is Mr. Chave's 
business, not mine. 

H. A. HARTLEY 
London, England 

THE VOCATROL 
Dear Editor: 

Last August I was delighted to find 
your write -up on the Vocatrol. I have 
been looking for such an article and 
trying to devise a Vocatrol ever since 
I saw one demonstrated at the IRE 
convention in New York in 1951. Mr. 
R. C. Jones described how he developed 
it. He also. demonstrated it, even dif- 
ferentiating between a singing commer- 
cial and the singing portion of an 
opera. The loud and lengthy enthusiasm 
evinced by that overflowing hall of 
staid engineers was heartwarming. 

Calmer consideration with the pas- 
sage of time caused a little nagging 
doubt to exist as the performance of the 
gadget seemed too good, and his name 
with those initials seemed too appro- 
priate. He said he had applied for a 
patent, but to date it has not been is- 
sued. And having built the Vocatrol 
described, my doubts grow larger. 

I'm not able to make the thing work 
but, if everyone gets together and 
points out the gimmicks found in it, 
maybe they will add up to a workable 
circuit. Below are those I found: 

1. I do not believe that stage V3 -a in 
conjunction with V2 -a is a logarithmic 
amplifier as V3 -a is not a variable -mu 
tube and positive bias developed by 
V2 -a is the wrong polarity. 

2. In applying audio to the circuit, 

'it was found to disappear at the grid of 
V3 -a. This is due to V2 -a giving a posi- 
tive output causing the V3 -a grid to 
draw current and have a conductive 
resistance small compared to the 10- 
megohm series resistor. Eliminating 
this, and then the entire filter, does not 
help. Reversing V2 -a produces a volt- 
age across the 2 -µf capacitor (about 
-50 at full gain measured with a 
20,000- ohm -per -volt meter on the 300 - 
volt scale) that is usually larger for 
voice than for music but not reliably 
so. This is as the article stated. For 
reversing V2 -a causes the device to be 
actuated by the increases rather than 
the decreases of signal level. Adding 
a phase -reversing stage of unity gain 
following V3 -a gave no difference in 
voltage level across the 2 -µf capacitor. 

Incidentally, the connection shown to 
the receiver requires that the grid re- 
sistor in the receiver be at least sev- 
eral megohms or the 22 megohms be 
reduced, as the plate voltage of V5 only 
goes to -80 when the tube conducts. 

EDWARD E. PREDMORE 
New York, N. Y. 

(The item referred to was printed in 
good faith, using all the information 
available from the manufacturer. We 
would be interested in hearing of other 
readers' experiences with it. Editor) 

CONVERSION CORRECTION 
Dear Editor: 

There are, unfortunately, some mis- 
takes in my letter as printed in the No-. 
vember, 1955 issue, which, I am sure, 
will cause dissatisfaction to anyone at- 

tempting to make this conversion. 
Item 1 should read: 
Remove V104, T111, T112 and input 

circuitry associated with V104. 
Item 2 should read: 
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EUectron¡cS Boom Seen 
Need For Television 
Technicians To Rise 

Industry Warned 
About Shortage 

Of Trained Men TV SALES 
SET NEW RECORD 

Radios 

Deeoped 

'transistor 
Ra 

_ 

VETERANS - - NON -VETERANS 

Sylvania Head Expects 

Huge Electronic Gains 

RCA HEAD PREDICTS SALES 

BOOM FOR COLOR TV SETS 

Get nto The Field That's Making Headlines 
All over the nation the Television- Radio -Electronics industry is making News - 
News that means opportunity for YOU. You can cash in on the headlines. 

I WILL TRAIN YOU AT HOME FOR A TOP -PAY JOB IN TELEVISION 

President, Rodio-Televirlon 
Training Association. 
Eeeeutiva Director, Pierce 
School of Rodio 6 Television. 

I will prepare you for a spot in America's fastest -growing industry. You can 
become a trained technician in your spare time without giving up your present 
job or social life. No experience needed. 

I LEARN BY DOING Combination Vollmeter- 

Ammeter-Ohmmelet 

As part of your training I give you the equipment you 
need to set up your own home laboratory and prepare 

for a top -pay job or set up your own business. You build and keep an 
Electromagnetic TV RECEIVER designed and engineered to take any size 
picture tube up to 21 -inch. (10 -inch tube furnished. Slight extra cost for 
larger sizes.) ... also a Super -Het Radio Receiver, AF -RF Signal Generator, 
Combination Voltmeter- Ammeter -Ohmmeter, C W Telephone Transmitter, 
Public Address System, AC -DC Power Supply. Everything supplied, including 
all tubes. 

STUDY NEWEST DEVELOPMENTS 

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

Radio-Electronics industry. You learn about FM - RADAR - COLOR TV - 
TRANSISTORS - PRINTED CIRCUITS, etc. 

CHOOSE FROM THREE COMPLETE COURSES 
covering all phases of Radio, FM and TV 

1. Radio, FM and Television Technician Course - no previous experience needed. 

2. FM -TV Technician Course - previous training or experience in radio required. 

-3. TV Cameraman and Studio Technician Course - advanced training for men 

with Radio or TV training or experience. 

After you finish your home study training in Course 1 or 2 

you can have two weeks, 50 hours, of intensive Lab work on 

modern electronic equipment at our associate resident school, 

Pierce School of Radio & Television. THIS EXTRA TRAINING 

IS YOURS AT NO EXTRA COST WHATSOEVER! 

FCC COACHING COURSE 

Important for BETTER -PAY JOBS requiring FCC License! You 

get this training AT NO EXTRA COST! Top TV jobs go to 

FCC -licensed technicians. 

UAL 

AF -RF Signal Generator Public Address System 

EARN WHILE YOU LEARN 
Almost from the very start of your course you can earn extra 
money by repairing sets for friends and neighbors. Many of 
my students earn up to $25 a week ... pay for their entire 
training with spare time earnings ... start their own profit- 
able service business. 

FREE I'll send you my new 40 -page book, 
"How to Make Money in Television - 
Radio- Electronics," a Free sample les- 
son, and other literature showing how 
and where you can get a top -pay lob 
in Television. 

FREE 

Ow 10 MANE 

10NEV DI TV 

VETERANS I 

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

TitilifitimAbutift, 
52 EAST 19th STREET NEW YORK 3, 'N N. 

e State of New York Approved for Vetere, 

JANUARY, 1956 

1 MAIL THIS COUPON TODAY! 
ME 

M. Leonard C. Lane, President 
RADIO- TELEVISION TRAINING ASSOCIATION 
Dept. R -1C, 52 East 19th Street, New York 3, N.Y. 
Dear Mr. Lane: Send me your NEW FREE BOOK, FREE 

SAMPLE LESSON, and FREE aids that will show me 
hew I can make TOP MONEY IN TELEVISION. I under 
stand 1 am under no obligation. 

(PLEASE PRINT PLAINLY) 

Name _Aye 

Address 

Cite 

f AM INTERESTED IN: 

Radia -FM -TV Technician (ourse 

FM -TV Technician Course 

TV Cameraman g Studio 
Ter hnicion (ourse 

VETERANS! 
Write discharge date 

i 
NO OBLIGATION! 

li 
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Model 5M36 Mahogany 
Choirside High Fidelity Phonograph 

Admiral... famous manufacturer of 

Hi -Fi Phonographs, Television, Radio 

CHOOSES GENERAL INDUSTRIES 

PHONOMOTORS 
Admiral chooses GI phonomotors for original 
equipment in its famous line of phonographs 
because experience has proved that it costs 
less to buy the best! GI phonomotors have 
shown, by years of trouble -free performance, 
that GI is always the one best choice. When 
you need phonomotors, take your cue from 
Admiral, you'll find that it pays to rely on GI! 

4 SPEED HI -Fl MOTOR 

Other General In- 
dustries AC Induc- 
tion type motors for 
applications rang- 
ing from 1/40 HP 
fo 1/1100 HP. 

Write for specifications and quantity -price quotations today. 

C 
THE GENERAL INDUSTRIES co. 

DEPT. GE ELYRIA, OHIO 

50 WATTS from your WILLIAMSON 
New DYNACO A -430 

PAT 
PENDING 

$29.95 

at your Electronic 
Parts Distributor 
or Audio Jobber 

Output transformer and simple circuit 
modifications let you raise the power of 
your Williamson -type amplifier to over 50 
watts at less than 1% I M distortion. This 
super- fidelity output transformer will give 
you double power and double listening pleasure 
with very low distortion and unequalled 
transient bandwidth. Its unique design uses 
para -coupled windings, the first basic ad- 
vance in quality transformer design since 
the introduction of interleaved windings. 

Write for details of new Dynaco output 
transformers, circuits, and conversion data for 

illiamson Amplifiers. 

DYNA COMPANY, 5142 Masfer St., Phila. 31, Pa. 
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CORRESPONDENCE (Continued) 

Install a 4.5 -mc pickup coil in the 
circuit connecting the 6AL5 video de- 
tector to the grid of V105. 

V105 is necessary as a limiter for the 
following discriminator stage. 

Although noise rejection may be 
poorer in fringe areas, I doubt that this 
circuit is any less sensitive than that 
suggested in Mr. Bierman's article. 

It should also be kept in mind that 
oscillator drift, so troublesome when 
using u.h.f. converters, is not a problem 
restricted to fringe areas. 

The RCA T120 converts in a similar 
manner, but all sound tubes must be 
retained in this circuit since it has one 
less stage than the 630. Here it is neces- 
sary to remove the original input cir- 
cuitry of the first stage and introduce 
the 4.5 -me pickup coil instead. 

FREDERICK J. NORVIK 
Albany, N. Y. 

ADDING A "SQUARER" 

Dear Editor: 
The wide -range oscillator described 

by Mr. Graham in July, 1954, was an 
interesting little test instrument. I see 
in the November, 1955, issue (page 
143) that a correspondent wished to 
add to the circuit to produce square 
waves in addition to the sine waves of 
the original instrument. 

As I had space on my chassis, I 
added a "squarer" similar to the one 
you published. I also installed an extra 
tube and tuning capacitor to give me 
an oscillator tuning from TV channels 
2 to 6. This gadget adds two controls 
to the front panel -the tuning capaci- 
tor and a switch in the heater of the 
oscillator tube, but it gives dandy bars, 
vertical and horizonal, for checking 
linearity of a TV set. 

The output, coupled from the cathode 
of the new oscillator tube to the grid 
of the original output tube, is avail- 
able at the same output terminals from 
which the audio is obtained. 

The bars are clean black- and -white 
with no smears. In addition, varying 
the audio produces fantastic patterns 
on the TV screen. My 2- year -old enjoys 
them as much as some of the programs. 

JOHN DEWAR 
RCAF Station 
Clinton, Ontario 
Canada 

TRANSISTOR SYMBOLS 

Dear Editor: 
I find your suggestion of using a 

square or triangle (October, 1955) 
around transistors better than using a 
circle. However, I prefer no enclosure. 
Space should be occupied with factual 
matter such as voltages, pin numbers, 
etc. 

Circles are not needed around tubes. 
Anyone not capable of distinguishing a 
grid from a resistor would not be able 
to understand any circuit, no matter 
how drawn. 

Galion, Ohio 
A. W. CLEMENT 

END 
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Learn PRACTICAL RADIO -TV 
Prepare for a Good Paying Job -Or Your Own Business 

of equipment I send you while 
you train with me ... for valuable 
sho;a ben:h experience ... 

"I Will Train You at Home in 

RADIO-TELEVISION 
On Liberal No Obligation 'Ian!" 

This is the new Sprayberry Trait 
Television recever, built and tee 
in sections for greatest instant 
value, 

I now otter this fine modern 
loscope to help you learn crac 
Television servicing. 

You will build this powerful s 

wave and broadcast superhel r 
receiver for valuable shop inst 
tien practice. 

New Equipment! New lessons! Enlarged 

Course! The true facts are yours in my . 

big new catalog ... YOURS FREE . . . 

JUST MAIL COUPON! 

I can train and prepare you in as little as 

10 months to step into the big opportunity 
Radio -Television service field. Train without 
signing a binding contract ... without obli- 
gating yourself to pay any regular monthly 
amounts. You train entirely at home in spare 
hours ... you train as fast or as slowly as 
you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS ... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio -Training avail- 
able today ... just mail the coupon for my big new 56 page fact -filled 
catalog plus sample lesson -both FREE. 

Frank L. Sprayberry 
President, Sprayberry 
Academy of Radio 

Train the Practical Way -with Actual Radio -Television Equipment 

My students do better because I train both the mind and the hands. Sprayberry 
Training is offered in 25 individual training units, each includes a practice giving 
kit of parts and equipment ... all yours to keep. You will gain priceless practical 
experience building the specially engineered Sprayberry Television Training Re- 

ceiver, Two -Band Radio Set, Signal Generator, Audio Tester and the new Spray - 
berry 18 range Multi -Tester, plus other test units. You will have a complete set 
of Radio -TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com- 
pletely trained Radio -Television Service Technicians. 

See for Yourself...Make Your Own Decision 

...Mail Coupon Today! 

The coupon below brings you my big new catalog plus 
an actual sample Sprayberry Lesson. I invite you to read 
the facts ... to see that I actually illustrate every item 
I include in my training. With the facts in your hands, 
you will be able to decide. No salesman will call on you. 
The coupon places you under no obligation. Mail it now, 
today, and get ready for your place in Radio -Television. 

NEWEST 

DEVELOPMENTS 

Your training 
covers U H F, Color 

Television, F M, 
Oscilloscope 

Servicing, High 
Fidelity Sound 

and Transistors, 

SPRAYBERRY ACADEMY OF RADIO 
111 North Canal Street, Dept. 20 -G, Chicago 6, Illinois 

Mail This Coupon For Free Facts and Sample Lesson 

Spray , ry ës et... a'. -rYe 
Volt-Ohm- Milliemmeter readings 
plus output meter and condenser 
and resistor substitution selector 

In addition to modern lesson training, I also give you 
plenty of home practice on actual Radio -Television 
equipment ... you will build and use the units shown 
here plus many more. A'I this equipment is yours to 
keep ...keep everything you need to set up your shop. 

JANUARY, 1956 

, ..-. 

Radio Telev+ston 

TRAINtN6 PIA ' , 

SPRAYBERRY ACADEMY OF RADIO 
Dept.20 -6,111 N. Canal St., Chicago 6, Ill. 

Please rush all information on your ALL -NEW Radio -Tele- 
vision Training Plan. 1 understand this does not obligate me 

and that no salesman will call upon me. Include New Cata- 
log and Sample Lesson FREE. 

Nome- Age 

Address 

City Zone State 
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fry n 
The n.u. is Fantastic! 

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

Low band: from 20:1 to 50:1 
relative VOLTAGE. 

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

High gain: Low band, 7 to 9 DB. High 
band, 8.5 to 10.5 DB. (Single bay fig- 
ures). Balanced for COLOR. 

Ends co- channel interference! 
Knocks out "Venetian Blinds "! 

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

UCENSD BY KAY- TOWNES ANTENNA CO., ROME, CA. 

new 

The c/i1?I' 5qn 

Description List Price 

Low Bond "K.O. ", 
Model No. 1026 40.97 
Covers ch. 2 -6 

High Bond "K.O. ", 
Model No. 1073 16.67 
Covers ch. 7 -13 

Broad Band "K.O. ", 
Model No. 1023* 57.64 
Covers ch. 2 -13 

'In this model, High a d Low Bond 
sections are joined with a Tenno Tie 
(furnished) 

Seamless Butted 

Dear. Model No. List Price Model No. litt Price 

1 -Bay 3134 810.42 7134 f 8.19 
1 -Boy 313 -20 22.22 713 -34 17.08 
a Boy 313.49 48.19 

"Super-Sembled"! 

Re- designed! 

Better than 
ever! 

New 
Antennas! 

New 
Accessories! 

CHANNEL 

MASTER 
now 

provides you 

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

Channel Master's Super Fan is the original fan antenna. 
Famous for its superb quality, it has been in continuous demand 
for six years. Millions are in current use. 

Assembles with NO HARDWARE or tightening. 
Massive, heavy -duty, molded fan head. Unaffected by 
moisture and extreme temperatures. 

Reinforced elements. External sleeves prevent breakage. 

C H A N N E L M A S T E R C O R P . N. Y. 

the world's largest manufacturer of television antennas and accessories 
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CHANNEL MASTER'S 
néw 

TV TRANSMISSION LINE 

The first TV wire 

to give you the 

benefits of 20 
strands 

per 

conductor 

(20/33 pure copper). 

with 

EVERYTHING 

but the roof! 

installation. From now on, 
guarantee customer satisfac- 
tion with a COMPLETE 

CHANNEL MASTER 
INSTALLATION - 

FROM TOP TO BOTTOM. 

it's got 

FLEX.A PPP 

Channel Master wire - at 
REGULAR prices - is the 
finest, most flexible trans- 
mission line you have ever 
handled. Complete range 
of web thicknesses avail- 
able. Colorful display 
packaging. 

Two outstanding lines: 
(both featuring exclusive 20- strand conductor): 

"TWIN TWENTY" 

Marked every 10 feet. Full width. 
Saves time, ends Available in silver or 
waste. brown. 

"CHALLENGER" 

Pure VIRGIN 
polyethylene. 

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

It's a wood screw insulator 

Featuring this revolutionary 

new 2 in Ì screw thread design! 

Eliminates the need for stocking separate machine 

and wood screws. Cuts your inventory investment 

in standoffs by more than 65 %. 

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

STANDOUT buckle has 8 machined threads. 

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

All popular types and sizes available, including full assortment of specialized 

hardware. See your Channel Master distributor 
Copyright 1955, Channel Master Corp. 
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V41 

It's your 
reputation 
that's 
in the air 
now... 

This is the test that counts - 
Your reputat on is at stake. 

For consistent performance, 
always select an antenna with 
'staying power' - one that pro- 

vides uniformly excellent results, 
day and night, month after 
month. And remember, the an- 

tennas with 'staying power' are 

the Taco Trapper, Super Trapper 

and Trapper Royal. Don't risk 
your reputation on less . . . 

Your distributor has complete details on these fine antennas 

Flat across- the -channel performance inherent in the 
Trapper design assures best resuirs on black- and -white and color. 

--4-A` \icei TECHNICAL APPLIANCE CORPORATION 
SHERBURNE, N. Y. 

In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ont. 
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For ALUMINIZED TUBE PERFORMANCE, , ad EXCELLENT 

TUBE LIFE ... Replace with 

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

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

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

RAYTHEON "Lumilac" ALUMINIZED PICTURE TUBE REPLACEMENT GUIDE 

RAYTHEON 
"Lumilac" 

ALUMINIZED 
PICTURE TUBE 

REPLACES 
STANDARD 

TYPE 
NECESSARY ADJUSTMENTS OR CHANGES 

RAYTHEON 
"Lumilac" 

ALUMINIZED 
PIICTURE TUBE 

REPLACES 
STANDARD 

TYPE 

NECESSARY ADJUSTMENTS 
OR CHANGES 

12KP4A 

12KP4 
12QP4 
12QP4A 
12RP4 

None. 
Ground conductive coating. Remove ion trap. 
Ground conductive coating. Remove ion trap. 
Ground conductive coating. Remove ion trap. 

21AUP4A 21AUP4 
21AUP4B 

None. 
None. 

21AVP4A 21AVP4 
21AVP48 

None. 
None. 

16KP4A 

16KP4 
16QP4 
16RP4 
16TP4 
16X P4 

None. 
Ground conductive coating. Change ion trap. 
Check conductive coating contact. 
Space may not be sufficient in some cases. 
Ground conductive coating. Change ion trap. 

21EP4B 21 EP4 

21EP4A 
Ground conductive coating. 
None. 

21FP4C 21 FP4 

21FP4A 
Ground conductive coating. 
None. 

17BP4B 

17BP4 
17BP4A 
17BP4C 
17JP4 

Ground conductive coating. 
None. 
None. 
Do not exceed voltage rating. 

21YP4A 21 AFP4 
21YP4 

Ground conductive coating. 
None. 

21ZP4B 21 ZP4 
21ZP4A 

Ground conductive coating. 
None. 

17HP4B 
17HP4 
17HP4A 
17RP4 

None. 
None. 
None. 24CP4A 

24CP4 
24QP4 
24TP4 
24XP4 

None. 
None. 
None. 
Ground conductive coating. 

17LP4A 
17LP4 
17VP4 

None. 
None. 24DP4A 24DP4 None. 

20DP4C 20DP4A None. 
27EP4 

27GP4 
27NP4 

None. 
Add filter condenser. 

21ALP4A 

21 ALP4 
21ALP4B 
21ANP4 
21ANP4A 

None. 
None. 
Ground conductive coating. 
Ground conductive coating. 

27RP4 
27GP4 
27NP4 

Ground conductive coating. 
None. 

tNEY'RF 4e Cy 

RAYTH EON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Ope -ations 

Newton, Mass. Chicago Atlanta, Ga. Los Angeles, Calif. 

Raytheon makes Receiving and Picture Tubes, Reliable Subminiatoreand Miniature Tubes, Semicon- 
all these ductor Diodes, Power Rectifiers and Transistors, Nucleonic Tubes, Microwave Tubes 

1HEON 
C.LYeII'lfee r)I C leellcJlfeJ 
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liERE145 
ELECTRON /C 

KNOW yo w 
r th Quick 

way 
for 

Technicians, Industry, Experimenters, 
Students, Hobbyists, Hams... 

"BASIC ELECTRICITY" 

"BASIC ELECTRONICS" 

"BASIC SYNCHROS 

and SERVOMECHANISMS" 

3 NEW "PICTURE BOOK" 
COURSES DERIVED FROM THE 
U. S. NAVY'S ELECTRICITY - 
ELECTRONICS TRAINING 
PROGRAM 

With these remarkable picture 
books, the Navy teaches the 
basics of electricity -electronics 
-synchros and servomechanisms 
faster, easier, and more eco- 
nomically than ever. before! Re- 
gardless of previous education, 
students master these vitally im- 
portant subjects in record time. 
Now these picture book courses 
are available to everyone! 
Each course features easy -to- 
understand "show -how" draw- 
ings that make up more than 
50% of the entire material (a 
total of over 2,000 illustrations). 
They present and explain every 
topic; make everything picture 
clear. 
Subjects are taken up in the 
order of need, with a complete 
idea on every page. Each point 
is discussed clearly, accurately, 
concisely. On that same page, at 
least one big "show -how" draw- 
ing illustrates and explains the 
topic in question. Then, review 
pages at the end of every sec- 
tion highlight the material just 
covered. In this thorough, step - 
by -step way, a solid foundation 
of knowledge is built, enabling 
the reader to grasp instantly 
the following portion of the 
course. There is no finer basic 
material for schools, industrial 
training programs or home 
study! 
"BASIC ELECTRICITY" 
No. 3 Paper bound: 5 volumes, 

624 pages, 6" x 9" 
only $9.00 per set 

No. 4 Cloth bound: all 5 volumes 
in a single binding..only $10.50 

"BASIC ELECTRONICS" 
No. 5 Paper bound: 5 volumes, 

550 pages, 6" x 9" 
only $9.00 per set 

No. 6 Cloth bound: all 5 volumes 
in a single binding..only $10.50 
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"BASIC SYNCHROS & 
SERVOMECHANISMS" 
No. 7 Paper bound: 2 volumes, 

270 pages, 6" x 9 "....only $5.50 

No. 8 Cloth bound: both volumes 
in a single binding....only $,695 

COLOR TELEVISION 

RECEIVER PRACTICES 

by the Hazeltine Corporation 
Laboratories Staff. 

World famous for their contri- 
butions in the field of electron- 
ics, the Hazeltine Corporation 
Laboratories Staff has prepared 
a thorough exposition of color 
television receivers, based on 
years of extensive research and 
design. 

Every chapter deals with a sep- 
arate portion of the receiver, 
and is written by a different 
Hazeltine Laboratories expert, a 
specialist in the operation of 
that particular section. Thus, 
"Color Television Receiver Prac- 
tices" presents the thinking of 
eight leading authorities in pres- 
ent -day electronics. Every major 
aspect of color receivers is ana- 
lyzed and thoroughly explained, 
including the latest 21" picture 
tube and its required circuitry. 
For the convenience of the 
reader, each chapter contains a 
summary of the salient points in 
that chapter. 

This significant book, destined 
to become a standard reference 
work on the subject, will be of 
tremendous value to educational 
institutions, technicians, engi- 
neers ... to everyone who under- 
stands monochrome' television, 
and now wants a solid grounding 
in color. An ideal book to use as 
a text on color television! 

CHAPTERS: Introduction to Color 
Television ... The Color TV Sig - 
nal...Display Devices ... Three- 
Gun Shadow -Mask Kinescope... 
Decoders . .. Color Synchroniza- 
tion in the Receiver ... l -F and 
Video Amplication ... Laboratory 
Apparatus ... Index 

No. 1 Soft Cover only $4,50 
No. 2 Cloth Bound only $6.00 

RIDER BOOKS HELP YOU 

DO MORE, 
LEARN MORE, 
EARN MORE . . . 

HANDBOOK OF 630 -TYPE 

TV RECEIVERS 

Covers all 630 -types - from the 
earliest to the latest! Gives the 
"whys" and "hows" of each sec- 
tion; analyzes and explains the 
many changes and modifications 
made by various manufacturers. 
26 pages of troubleshooting 
charts -plus complete schemat- 
ics of the original "630" and 
typical revisions. A must for 
everyone in servicing. 

No. 15 only $3.50 

"RADIO OPERATOR'S LICENSE 

Q & A MANUAL 
by Milton Kaufman 

5th edition (including 
elements 1 through 8-1955 ed.). 
An indispensable reference vol- 
ume that systematically lists 
questions and answers of past 
FCC exams for all classes of 
communications tickets - plus a 
simplified follow -through discus- 
sion of each answer (so neces- 
sary for complete understand- 
ing). Over 240 illustrations. 

No. 16 cloth only $6.60 

ADVANCED TV SERVICING 

TECHNIQUES 

by RETMA Teaching Staff 

A practical, step by step course 
developed by the Radio -Elec- 
tronics -Television Manufacturer's 
Association, to provide uniform 
servicing standards throughout 
the nation. This course treats 
each major section of the re- 
ceiver separately -shows how to 
service every part -how to pin- 
point the trouble by using all 
types of test equipment. Adopted 
by schools all over America, 
"Advanced Television Servicing 
Techniques" is endorsed by lead- 
ing educators, the electronics 
industry, and the National Better 
Business Bureau. There is no 
finer advanced TV servicing 
course! 

No. 17 Main Text only $3.60 

No. 18 Lab Workbook....only 954 

PICTURE BOOK OF TV 

TROUBLES 

Each volume in this series cov- 
ers a different part of the TV 
receiver! Based on troubleshoot- 
ing done in the Rider lab, each 
shows you dozens of typical 
troubles, their symptoms (pic- 
ture tube patterns and wave- 
forms) and their causes. There's 
also a handy pull -out section in 
each book that shows you what 
the RIGHT waveforms should 
look like. Actually does your 
troubleshooting for you! 

No. 9 Vol. 1: Hor!z. afc -osc. 
ckts. only $1.35 

No. 10 Vol. 2: Vert. sweep - 
def. ckts only $1.80 

No. 11 Vol. 3: Video i -f & 
amp. ckts only $1.80 

No. 12 Vol. 4: AGC ckts only $1.80 

OBTAINING & INTERPRETING 

TEST SCOPE TRACES 

A complete explanation of wave- 
forms appearing on the 'scope 
screen, with over 800 waveform 
illustrations to show the ideal, 
practical, and distorted versions 
of the most commonly encoun- 
tered 'scope. traces: am & fm 
radio receivers, tv receivers, 
audio amplifiers, power supplies, 
test equipment. Tells and shows 
how to apply the 'scope! 

No. 13 only $2.40 

"FUNDAMENTALS OF 

TRANSISTORS" 

by Leonard Krugman 

A clear, easy to understand ex- 
planation of transistor charac- 
teristics and operation, by one 
of the pioneers in transistor 
development. 

No. 14 only $2.70 

RECEIVING TUBE 

SUBSTITUTION GUIDEBOOK 

Vital replacement data to help 
you do every servicing job faster, 
easier, more economically! You'll 
refer to these invaluable guides 
every day ... there's no finer, 
more complete tube substitution 
information available anywhere! 
Every item listed in numerical 
order, with original and substi- 
tute socket Illustrations and wir- 
ing instructions wherever needed. 

No. 19 -2,500 am -fm -tv tube 
substitutions only $3.00 

FIRST SUPPLEMENT 

No. 20 -750 new, completely 
different am -fm -tv tube 
substitutions only 99f 

SECOND SUPPLEMENT 

No. 21 -324 new, completely 
different am -fm -tv tube 
substitutions ... including 
134 PICTURE TUBE sub- 
stitutions only 994 

ENCYCLOPEDIA ON 

CATHODE -RAY OSCILLOSCOPES 

AND THEIR USES 

(enlarged, up -to -date 
1955 edition) 

1,008 pages ... 3,000 illustra- 
tions ... half a million words 
that tell you everything you 
should know about scopes! 
Fully and clearly describes the 
oscilloscope - its construction, 
its capabilities, its applications 
in servicing, engineering, re- 
search ... with thousands of 
time -saving, labor -saving refer- 
ences, waveforms, charts. 

Here are just a few examples of 
the wealth of information this 
fabulous book gives you: theory 
of operation of the cathode -ray 
tube ... what's inside your pres- 
ent scope, or the one you're 
planning to buy ... getting your 
money's worth from the scope 

. understanding the amplifier, 
sweep, and synchronizing cir- 
cuits used in scopes ... scope 
applications ... interpreting 
scope patterns ... composition 
of complex waveforms ... visual 
alignment of am, fm, and tv 
receivers ... determining phase 
and frequency of unknown sig- 
nals ... and much, much, more! 

The most complete, authoritative 
reference book on scopes ever 
available to schools, technicians, 
engineers, industry! 

No. 22 Cloth bound- only$11.50 

COMING SOON 

"HI -FI LOUDSPEAKERS 

AND ENCLOSURES" 

by Abraham B. Cohen, Eng. Mgr., 
University Loudspeakers, Inc. 

Every hi -fi fan's been wafting for 
a book like this! Answers all 
your questions about loudspeak- 
ers and enclosures so clearly, in 
such an easy -to -grasp way that 
everyone can understand! In- 
cludes complete construction in- 
formation on all types of loud- 
speaker enclosures ... profusely 
illustrated with almost 200 clear, 
"here's -how" photos and draw- 
ings ... each one a complete 
story in itself. 

WATCH FOR THIS BOOK - 
IT'S COMING SOON! 

bask 
dedriclty 

PUBLISHER, INC. 
480 Canal Street, New York 13, N. Y. 

RADIO -ELECTRONICS 

t 
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RIDER MANUALS 

The world's finest reference 
library on radio and TV receivers 
Rider manuals provide official, 
factory- authorized service data 
on more radio and tv receivers 
than any other source! Famous 
for accuracy, these outstanding 
manuals have become the stand- 
ard reference in all fields where 
the servicing and maintenance 
of radio and TV receivers is re- 
quired. Complete information on 
all radios made from 1934 on 

. all television sets -from the 
very earliest models right up 
to the newest! There is no finer, 
more reliable data! 
RADIO 

Cat. 
Vol. No. 
23 1023 
22 1022 
21 1021 
20 1020 
19 1019 
18 1018 
17 1017 
16 1016 
15 1015 
14 1014 
13 1013 
12 1012 
11 1011 
10 1010 

9 1009 
8 1008 
7 1007 
6 1006 

Pages 
1,152 
1,529 
1,648 
1,776 
2,122 
2,036 
1,648 

768 
2,000 
1,376 
1,672 
1,648 
1,652 
1,664 
1,672 
1,650 
1,600 
1,240 

Year 
51 -53 
50-51 
49 -50 
1949 
48-49 
1948 
47.48 
46 -47 
42-46 
1942 
41-42 
40-41 
39-40 
38-39 
37-38 
36 -37 
35-36 
34 -35 

Price 
15.00 
18.00 
21.00 
21.00 
22.50 
22.50 
19.80 
9.90 

22.50 
19.80 
19.80 
19.80 
19.80 
19.80 
19.80 
19.80 
19.80 
15.00 

TV 
Vol. Cat. No. Pages Coverage Price 
16 2016 2,100 4- '55/7 -'55 324.00 
15 2015 2,100 1255/3 -'55 24,00 
14 2014 2,200 5- '54/12 -'54 24.00 
13 2013 2,320 8- 13/5 -14 24.00 
12 2012 2,000 3- '53/7 -'53 24.00 
11 2011 2,200 10 252/2'53 24.00 
10 2010 2,350 3- '52/9 -'52 24.00 
9 2009 2,136 10'51/2 -'52 24.00 
8 2008 2,688 6- '51/9 -'51 24.00 
7 2007 2,352 9= 50/6 -'51 24.00 
6 2006 2,320 8- '50/1 -'51 24.00 
5 2005 2,320 3- '50/7 -'50 24.00 
4 2004 2,296 10- '49/2 -'50 24.00 
3 2003 2,032 1- '49/10.'49 24.00 
2 2002 1,896 1. 48/149 24.00 
1 2001 2,000 Up to 1.48 19.80 

Please order Manuals by Vol number 

GENERAL 

TV & ELECTRONICS 

AS A CAREER 

An authoritative guide to a prof- 
itable career in electronics. 
No. 36 Cloth bound only $2.50 

BROADCAST OPERATOR'S 

HANDBOOK 
2nd edition. A complete presen- 
tation of the practical consider- 
ations of radio broadcasting and 
the equipment required. 
No. 35 -Cloth bound only $5.40 

SELLING YOUR 

TV -RADIO SERVICE 
Advertising, window and store 
display for the service shop. 
No. 63 only' $1.00 

Whether it's Radio, TV, Sound, 
Servicing, Test Equipment, 
Theory, or Beginner's Books - 
you're sure to rind a RIDER 

BOOK on the subject that 
interests you most! 

Written by experts, in clear, 
easy -to- understand language 
- profusely illustrated - every 
RIDER BOOK you buy is a 

sound investment that pays 
big dividends in increased 
know -how and grease? earn- 
ing capacity. 

Listed here are some of the 
valuable books we've pub- 
lished recently. Pick the ones 
you wont most' 

constant 
pDUqittEO i£I I Ibl 
SERUI(IfiG iEtNillg 

JANUARY, 1956 

SERVICING 

TV REPAIR QUESTIONS 

& ANSWERS (front ends) 
135 specific, practical questions 
and their answers (including fol- 
low- through discussions where 
needed) on servicing TV front 
ends. 
No. 23 only $2.10 

TV REPAIR QUESTIONS & ' 

ANSWERS (video circuits) 
135 questions and answers on 
servicing all types of video cir- 
cu its. 
No. 24 only $2.10 

TV REPAIR QUESTIONS 

& ANSWERS 

(sync & sweep circuits) 
116 questions and answers on 
servicing all types of sync and 
sweep circuits. 
No. 25 only $2.10 

TV FIELD SERVICE MANUAL 

WITH TUBE LOCATIONS 
Tube locations plus over 30 dif- 
ferent trouble symptoms for each 
model, tubes and parts to check, 
adjustments to make. 7 years 
coverage in each volume. 
VOL. 1: Admiral, Artone, AMC, 
Air King, Air Marshall. Allied 
Purchasing, Andrea, Arvin, Auto- 
matic. 
No. 26 only $2.10 
VOL. 2: Bendix, Capehart, CBS - 
Columbia, Crosley, DuMont 
No. 27 only $2.40 
VOL. 3: Emerson, Fada. 
No. 28 only $2.10 

Vol. 4: GE, Hallicrafters, Hoff- 
man. 
No. 29 only $2A0 
VOL. 5: Motorola, Philco. 
No. 30 only $2.40 
No. 31 
COMING SOON: Vol. 6: RCA 

TV TROUBLESHOOTING AND 

REPAIR GUIDEBOOK 
VOLUMES 1 & 2 
How to do quick, accurate tv 
receiver troubleshooting and re- 
pairing. Completely practical... 
down -to -earth information. 
No. 37 Volume 1 only $3.90 
No. 38 Volume 2 only $3.30 

TV MANUFACTURERS' 

RECEIVER TROUBLE CURES 

Positive cures for tv troubles! 
Factory authorized data direct 
from receiver manufacturers. 7 
volumes covering over 60 differ- 
ent manufacturers. 
No. 41 Only $1.80 per volume 

HOW TO USE METERS 

Explains everything about using 
meters of all types: what, when, 
where, and how. 
No. 42 only $2.40 

TV SWEEP ALIGNMENT 

TECHNIQUES 
Alignment and response curve 
shaping techniques for front end, 
video, i -f systems. Accurate, time 
saving! 
No. 43 only $2.10 

HOW TO USE SIGNAL & 

SWEEP GENERATORS 

A how- to -do -it book that clearly 
explains the use of these im- 
portant testing devices. Covers 
every major type. 
No. 44 only $2.10 

RADIO TROUBLESHOOTING 

GUIDEBOOK 
Explicit information about trou- 
bles and their causes in a -m 
and f -m radio receivers -with full 
troubleshooting procedures. 
No. 46 only $2.40 

SERVICING TV VERTICAL & 

HORIZONTAL OUTPUT SYSTEMS 

Complete, easy to understand 
explanations of these systems; 
covers circuits, waveforms, com- 
ponents, troubleshooting. Tells 
the whole story! 
No. 47 only $2.40 

HOW TO TOUBLESHOOT 

A TV RECEIVER 
A step -by -step guide for quick, 
easy troubleshooting. 
No. 48 only $1.80 

SERVICING 

HOW TO LOCATE & ELIMINATE 

RADIO & TV INTERFERENCE 
Explains the sources of inter- 
ference, and what to do about 
them. 
No. 52 only $1.80 

HOW TO INSTALL AND 

SERVICE AUTO RADIOS 
Practical, detailed instructions 
to help you do the job right. 
No. 53 only $1.80 

TECHNICIAN'S GUIDE TO 

TV PICTURE TUBES 

Down -to -earth coverage of care 
handling, replacement, mainte- 
nance, and operation of picture 
tubes. 
No. 54 only $2.40 

HOW TO USE TEST PROBES 

£iear, understandable explana- 
tion of all -types of meter and 
scope test probes and their uses. 
No. 56 only $2,90 

HOW TO INSTALL TV ANTENNAS 
An illustrated "antenna bible" 
you'll refer to every time an 
installation job comes in. 
No. 62 only $2.50 

COLOR TV 

INTRODUCTION TO COLOR TV 

Clear, understandable-explains 
everything you need to know. 
No. 50 only $2.10 

HIGHLIGHTS OF COLOR TV 

A quick summary of how color 
tv works -for the man who al- 
ready knows black and white tv. 
No. 51 only 994 

COLOR TV DICTIONARY 
Complete explanation of color 
TV terminology, with over 50 
illustrations. 
No. 55 only $1.25 
See "Color TV Receiver Prac- 
tices" on 0..osite page 
SOUND-HI -FI 

HIGH FIDELITY SIMPLIFIED 
How to get best sound reproduc- 
tion in your own home. Covers 
tuners, amplifiers, loudspeakers, 
tape recorders, record players 
and changers. 
No. 40 only $2.50 

GUIDE TO 

AUDIO REPRODUCTION 
Design, construction. assembly, 
testing of sound reproduction 
systems. Explains circuitry of 
pre -amps, amplifiers; also cov- 
ers speakers, enclosures. 
No. 45 only $3.50 

HOW TO 

SERVICE TAPE RECORDERS 

The complete story - including 
recording heads, drive mechan- 
isms, circuits - with practical 
suggestions for troubleshooting. 
No. 59 only $2.90 

SPECIALIZED HI- FI -AM -FM 

TUNER MANUAL 
Factory- accurate service data on 
20 popular makes of tuners (made 
between 1950 and 1955) -tells 
everything you need to know. 
No. 64 only $3.50 

SPECIALIZED TAPE RECORDER 

MANUAL, VOL. 1 

Complete, factory- accurate serv- 
ice data on 88 different tape 
recorder models made between 
1950 and 1954. 
No. 65 only $4,50 

THEORY 

CRYSTAL OSCILLATORS* 
Discusses all types of crystal 
cuts and their characteristics; 
Reviews all types of crystal os- 
cillator circuits. 
FREQUENCY MODULATION* 
Reviews basic principles of f -m 
transmitters and receivers. 

LIMITERS & CLIPPERS* 
Reviews all basic types of diode, 
triode, and pentode limiter cir- 
cuits, along with practical ap- 
plications. 
A -M DETECTORS* 
À comprenensive review of diode, 
grid -leak, power, and regenera- 
tive detectors, including circuit 
operation and characteristics. 

FM TRANSMISSION & 

RECEPTION 
2nd edition. Complete f -m story - receiving and transmitting; 
everything from basic principles 
to circuits and applications. 
No. 32 Cloth bound only $4.95 

UNDERSTANDING VECTORS 

& PHASE 
A simple, non -mathematical ap- 
proach to the relationship be- 
tween sinewave currents and 
voltages in electronic networks, 
in terms of rotating vectors. 
No. 33 Paper bound only 991 

UNDERSTANDING MICROWAVES 
A basic study of microwaves and 
radar, with minimum of math- 
ematics. 
No. 34 Cloth bound....only $6.00 

UHF PRACTICES & PRINCIPLES 
A thorough explanation of UHF - 
including transmitting and re- 
ceiving equipment. 
No. 39 Cloth bound only $6.60 

UHF TELEVISION ANTENNAS 

& CONVERTERS 
A simple explanation of the most 
commonly used UHF antennas 
and conversion systems. 
No. 49 only $1.80 

R -C /R -L TIME CONSTANT 
Complete, understandable expla- 
nation of time constant, and how 
it affects circuit operation. 
No. 57 only 901 

FM LIMITERS & DETECTORS 

Reviews basic concepts of cir- 
cuits as well as complete opera- 
tion of these devices. 
No. 58 only 901 

BASIC VACUUM TUBES 

AND THEIR USES 

Simplified step- by-step explana- 
tion of all the basic tube types 
-and their applications. 
No. 60 Paper bound 
No. 61 Cloth bound 

*Watch for 
these books- ; coming soon 

Ï 

e - . - 

RIDER 

BOOKS 

HELP 

YOU 

$ 3 . 0 0 

$4.50 

FORDER TODAY! Look for this Rider Book Seller at your 
I electronic parts jobber or book store. If your dealer I 

doesn't have them, mail this coupon for prompt de- 
livery. Add state and city sales tax where applicable. I 

In Canada, prices approximately 5% more. 

I 1 2 3 
14 15 16 
27 28 29 
40 41 
53 54 

42 
55 

I 

I 

Lily and $tote 

4 
17 
30 
43 
56 

5 
18 
31 
44 
57 

6 
19 
32 
45 
58 

7 8 
20 21 
33 34 
46 47 
59 60 

9 10 
22 23 
35 36 
48 49 
61 62 

JOHN F. RIDER PUBLISHER, IN %. 
Dept. RN 12, 480 Canot Street, New York 13, N. Y. 

Enclosed is $ Please rush the books checked here, 

11 
24 
37 
50 
63 

12 13 
25 26 I 
38 39 
51 52 I 
64 65 

Nome 

Address 

J 
25 
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FIELD REPORT NO. 8 

OE:jc b0íce of tje 5erlícelllal 

í£4 t je that& of Ex perience . 

CARL KOWA 
KOWA ELECTRIC 
OLNEY, ILLINOIS 

WE HAVE USED JFD ANTENNAS FOR 
SEVERAL YEARS AND HAVE FOUND 
THEM SUPERIOR TO ALL OTHERS 
THAT WE HAVE TESTED- WE WERE 
THE FIRST TO USE JETZI3 AND 
WHEN SX711 WAS RELEASED WE 

HAVEN A S LEOCOMPLA IN 
AND HAVE INSTALLED APPROXI- 
MATELY TWO OR THREE HUNDRED. 

AND THESE DEALERS ARE 
SPEAKING FROM PERSONAL FRANK A. MARZANO 

MARS APPLIANCE CO. 

EXPERIENCE. THEY REPRESENT HARTFORD, CONNECTICUT 

I AM CONVINCED THAT THE STAR THOUSANDS OF ENTHUSIASTIC HELIX ANTENNA IS THE HIGHEST 
GAIN ANTENNA ON THE V. H. F. SERVICEMEN THROUGHOUT THE CHANNELS 1 HAVE EVER USED IN 
ALL MY EIGHT YEARS IN THE BUSI- 

COUNTRY. THESE MEN MUST NESS. CUSTOMERS ARE ENTHUSED 
ABOUT RECEPTION FROM NEW 

PROVIDE THEIR CUSTOMERS WITH YORK, OVER ONE HUNDRED MILES 
AWAY. 

STEADY, SHARP RECEPTION ON 
EVERY CHANNEL RECEIVED IN 

THEIR AREA. THEIR REPUTATIONS 
FRED LOREMAN 

DEPEND ON THE QUALITY OF LOREMAN SERVICE 
BARSTOW, CALIFORNIA 

THEIR ANTENNA INSTALLA- WE ARE IN AN EXTREME FRINGE 

TIONS. SO THEY RUN THEIR AREA. WE HAVE RECENTLY PUR- 
CHASED YOUR NEW STAR -HELIX 
ANTENNA FROM ELECTRONIC SUP - OWN FIELD TESTS. AND PLY CORP., RIVERSIDE, CALIF. WE 
ARE QUITE HAPPY WITH THEIR THEY'RE MORE THAN SATIS- 

i I't. 
PERFORMANCE AND ALSO THEIR 
CONSTRUCTION. 

r 
FLED. THEY KNOW THAT 

' THERE'S A JFD ANTENNA FOR 
EVERY PROBLEM, FOR EVERY 

AL ADAMS PURSE. THEY'VE SEEN FOR HOLMES REFR. ELECT. SERVICE 
_ MYRTLE BEACH, SOUTH CAROLINA 

THEMSELVES. YOU CAN TOO. 
m " 

WE USE AND RECOMMEND THE JFD 
STAR -HELIX ANTENNA IN THIS AREA 
AS IT NOT ONLY GIVES THE BEST 
PERFORMANCE POSSIBLE FROM 
OUR DISTANT STATIONS BUT WILL 
WITHSTAND EXTREME WEATHER 
CONDITIONS AND EFFECTS OF SALT 
SPRAY. 

\ \\ ./ 
, 

WILLIAM F. PETERSON 

V. 

WANK'S FURN. & APPLIANCE MART 
SOUTH HAVEN, MICHIGAN 

I WE LIKE THE JFD STAR -HELIX AN- 
TENNA BECAUSE OF ITS EXCEL- 
LENT FRONT -TO -BACK RATIO. CO- 

STAR -HELIX SUPER -STAR HELIX FIREBALL 
CHANNEL INTERFERENCE IS LESS 
THAN WITH ANY OTHER ANTENNA 

5X711 single $25.50 $35.00 $17.35 WE HAVE TRIED. WE RECEIVE STA- 
TIONS FROM FOUR DIRECTIONS 

5X7115 stacked $52.50 5X135 stacked $72.50 FB500S stacked $36.65 AND WE CONSISTENTLY BRING IN 

5X7115 -96* $55.00 FB5005 -68F $36.65 
THE FIVE (5) CHICAGO STATIONS 

96" stacked 68" wide stacked 
WHICH ARE OVER 75 AIR -MILES 
DISTANT. WE ALSO USE THIS AN- 
TENNA WITH OUR COLOR RECEIVER *for added ch. 2 -6 gain FB500S -96* $38.60 FOR DEMONSTRATION. 

tfor areas with co- channel and cross -channel interference 96" wide stacked 

YOUR REPUTATION GOES UP 
¡ ¡ ¡.,-. _ WITH A JFD ANTENNA! / {i -v -. H. H. PI GFORD , BURGAW RADIO & T.V. SERVICE 

0.... Jim is MANUFACTURING CO. INC. BURGAW, NORTH CAROLINA 

7,1/161? :l . BROOKLYN 4, N. Y. f 
1 HAVE TRIED MANY DIFFERENT 
ANTENNAS BUT I FIND THAT THE 
JFD STAR -HELIX GIVES BEST PER - 

INTERNATIONAL DIVISION, 15 MOORE ST., N. Y., U.S.A. FORMANCE IN A FRINGE AREA 
OVER ALL THE REST OF THE AN 

GO FORWARD WITH JFD ENGINEERING! TENNAS I HAVE TRIED. j 
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J. E. SMITH 
Presic ens 

National Radio 
Institute 

Washington, D.C. 
40 years of success 
training nei at 
home in spare time. 

I Will TrainYou at Home 
for Good Pay Jobs, Success in 

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

To See Equipment I Send You 
For Practical Experience .. . 

Get Illustrated Book FREE. 

Practice Broadcasting 
with Equipment I Send 

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

----- 

4400,0"- 44, 

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

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

AVAILABLE TO 

VETERANS 
UNDER G.I. BILL 

r 
Get My SAMPLE LESSON and 
64 -Page Illustrated Book 

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

NO STAMP NEEDED! WE PAY POSTAGE 

Mr. J. E. SMITH, President 
National Radio Institute, Washington 9, D. C. 
Mail me Lesson and Book, "How to Be a Success in Radio - 
Television." (No Salesman will call. Please write plainly.) 

NAME AGE 

ADDRESS 

CITY ZONE STATE 

VETS write in date 
of discharge 

K L 

Cut out and mail 
card NOW! 
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Train at Home to JumpYour Pad 

as a RADIOTV Technician 
Get a Better Job -Be Ready for a Brighter 
Future in America's Fast Growing Industry 

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

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

Start Soon to Make 
$10 to $15 a Week 

Extra Fixing Sets 

Keep your job while training. Many 
NRI students make $10, $15 and more a 
week extra fixing neighbors' Radios in 
spare time, starting a few months after 
enrolling. The day you enroll I start 
sending you special booklets that show 
you how to fix sets. The multitester you 
build with parts I furnish helps discover 
and correct troubles. 

SEE OTHER SIDE 

Use of Aviation and Police lit 
Wave Relay, Two -way Radio 
tion for buses, taxis, trucks, etc 
ing. New uses for Radio -Tele 
ciples coming in Industry, C 
Communications and Homes. 

communica- 
., is expand- 
vision prin- 
lovernment, 

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

Get the benefit of our 40 year s 
training men. My well- illustr, 
give you the basic principles yo 
to assure continued success. 
veloped kits of parts I furnis 
life" the principles you lear 
lessons. Read more about equ 
get on other side of this page. 

More and more Television in 
being added to my courses. Thy 
I furnish students gives ext 
circuits common to BOTH 
Television. 

Find Out About this 
Way to Better 

' experience 
ated lessons 
u must have 

Skillfully de- 
h "bring to 
n from my 
ipment you 

ormation is 
equipment 

erience on 
Radio and 

Tested 
Pay 

Read at the right how fellows who acted 
to get the better things of life are making 
out now. Read how NRI students earn 
410, $15 a week extra fixing Radios in 
spare time starting soon after enrolling. 
Read how my graduates start their own 
businesses. Then take the next step -mail 
card below. 

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

J. E. Smith, President 
National Radio Institute 

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

now. 

TRAINED THESE MEN 
Lots of 

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

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

Quit Job for 
Own Business 

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

_ 
1 ,\ 

1". 

Now TV 
Trouble Shooter 

"I had only gone to 7th 
grade when I started 
course. Now have job as 
TV trouble shooter, also 
fix sets spare time." 
M. R. Ltndemuth, Fort 
Wayne, Ind. 

NRI Course 
Can't Be Beat 

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

Extra Money 
in Spare Time 

"I am a police captain 
and also have good 
spare -time service busi- 
ness. Just opened my 
new showrooms and 
shop." C. W. Lewis, 
Pensacola, Fla. 

My Training Leads to Jobs Like These 
BROADCASTING: Chief Technician, Chief Operator, Power Monitor, Re- 

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

Maintenance Technician. POLICE RADIO: Transmitter 

SAMPLE 
Operator, Receiver Servicemen. 

LESSON 
and ó4'Page BOOK 

BOTH FREE cuT OUT AND M 
GE -F 

AIL POSTA REE CARD 

---------MN - ------------------III 
FIRST C 

Permit No. 
(Sec. 34.9, P. 

Washingtor 

LASS 
20 -R 

L. & R.) 

, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Mailed In The United States 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

16th and U Sts., N. W. 

Washington 9, D. C. 

Have Your Own Business 
Many NRI trained men start 
their own successful Radio - 
Television sales and service 
business with capital earned in 
spare time. Joe Travers, a grad- 
uate of mine, in Asbury Park, 
N. J., writes: "I've come a long 
way in Radio and Television 
since graduating. Have my own 
business on Main Street." 
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* The GENERAL has a closely spaced screen 

(7 inches) to minimize pick up off the 
rear. With more and more stations com- 
ing on the air, on the same channel, this 
is a major problem of today and to- 
morrow. 

* The GENERAL is completely pre- assem 
bled. By simply tightening three wing 
nuts, the antenna is ready to mount. 

* The GENERAL is light in weight with low 
wind resistance. Not only easy to put up, 
but easy to KEEP up. 

* The GENERAL is packed in a small carton. 
This makes the antenna more economical 
to ship, store, and handle. 

* The GENERAL sells for less than compar- 
able products. This gives YOU a better 
mark up and faster moving merchandise. 

Some Exclusive Territories Available 
To Aggressive Jobbers. 

*The GENERAL is low enough in price to use in the most competitive 
market and is recommended for all locations. 

The GENERAL combines 6 dipoles in a phased 
collinear array for super gain on channels 7 to 13 
and features an interpolated dipole arrangement 
on channels 2 through 6 for a small physical size, 
high gain array on these channels. The GENERAL 
has peak gains of over 15 D.B. and is recommend-. 
ed for use in the most difficult reception areas. 

LIST PRICE 24.95 

World's Finest TV Antennas 

WAYCO, Inc., manufactures a complete line of antennas 
and towers, priced from $1.98 list, up. Write for free 
literature. 

P. O. Box 115 
Phone 7 -2981 

JANUARY, 1956 

V 

and Towers 

SUPER FRINGE MASTER. Unconditionally guaranteed to out -perform all 
other_ UHF antennas or your money refunded. Available in lb or 32 
element arrays. Completely assembled or knocked down. 

WAYCO, Inc WAYNESBORO 
TENNESSEE 

29 

www.americanradiohistory.com

www.americanradiohistory.com


CBS 

THE ALUMINIZED TUBE THAT IS PRE -SOLD 

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

But your woman customer (76.9% of TV service customers are women) 
doesn't understand electronics or CBS advanced -engineering as you do. 

She does know and respect the name CBS ... she has confidence in 
Garry Moore and in the Good Housekeeping Guaranty Seal. 
So all you have to do is take advantage of Garry's 
pre -selling over the CBS Television Network. Just remind 
her that there are no finer tubes made than 
CBS Silver Vision tubes .. . 

And, like all CBS tubes, 
they 

have the 
Good 

Housekeeping 

Guaranty Seal. 

She's already pre -sold 

by Garry Moore and 
national magazine 

advertising. You build 
profitable customer 
confidence and sales 

every time you 
recommend CBS 

Silver Vision tubes. 

Show the CBS carton with the 

Garry 
Moore 

famous CBS 
Television Star 

CBS - HVTRON 
Danvers, Massachusetts 

A DIVISION OF 
Good Housekeeping Guaranty Seal COLUMBIA BROADCASTING SYSTEM, INC. 
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chose COYNE 
TELEVISION 

RADIO-ELECTRONICS 
home training because 

they have been preparing 

men quickly for good fobs 

for over 56 years 

Giant opportunity field! Join the thou- 
sands Coyne Home Training is preparing 
for success in TV -open the door to big - 
pay jobs, or your own business! Coyne is 
the oldest, largest, best -known school of 
its kind - established 1899. 

Experts call this the finest home training 

ever developed -to standards that have 
made Coyne famous. As result of Coyne's 
greater background, you learn TV serv- 
icing faster, easier, learn it right! No pre- 
vious experience or advanced education 
necessary,. Coyne training includes UHF and 
COLOR TV. 

chose COYNE because 
their new method costs less 
than half what most others do! 

SEND COUPON FOR FREE BOOK 
Send coupon below for all -new fully -illustrated 
book and full details including EASY PAYMENT 
PLAN. NO COST OR OBLIGATION -NC SALESMAN 

WILL CALL 

Modern, up -to- the -minute. Easy to follow, step - 
by -step instructions -fully illustrated with 2150 
photos and diagrams. So practical you can quickly 
earn extra money in TV -Radio Sales and Service. 
Not only the finest training, but costs half what 
you'd expect to pay because you pay only for 
training -no costly extras. Free life -time employ- 
ment service. 

B. W. COOKE 
President Founded 1899 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 

500 S. Paulina, Dept. 16 -HT4, Chicago 12, Illinois 
JANUARY, 1956 

I 

B. W. COOKE, President 
COYNE ELECTRICAL SCHOOL 
500 S Paulina St., Chicago 12, III. 
Dept. I6HT4 

Send FREE Book and details of 
your Television - Radio - Electronics 
Home Training offer. 

Name 

Add -ess 

City .Strap 

31 

www.americanradiohistory.com

www.americanradiohistory.com


Where voices are 

powered 

by the sun 

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

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

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

Compact and economical, the 
transistorized system can carry 
several voices simultaneously 
without interference. It has 
proved its ruggedness by stand- 
ing up to heat, cold, rain and 
lightning. It promises more and 
improved telephone service for 
rural areas and it typifies the 
Laboratories' continuing efforts 
to make American telephony still 
better each year. 

BELL TELEPHONE LABORATORIES 
IMPROVING AMERICA'S TELEPHONE SERVICE PROVIDES CAREERS 

FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 

32 

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

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

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

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


everyone's 

o 
* "Stamini¢ed" is Astron's name for the 
special, extra- rugged construction of all their 
capacitors.. it's why smart service technicians 
are installing more and more fabulous Astron 
Blue Point® molded plastic paper tubulars .. . 

their unsurpassed reliability builds consumer 
satisfaction and repeat business. Install 
dependable Blue Points with absolute confidence, 
their exclusive bonded shell and seal form an 
impenetrable shield against heat and 
moisture damage. 

You'll find Blue Points are being used by leading 
set manufacturers because ... a new solid 
thermosetting impregnant insures high capacitance 
stability over the entire operating range of -40 °C to 
+85 °C ...continuous 85 °C operation without derating. 

Each Astron Blue Point is clearly marked for fast 
identifica ion ... individually tested and guaranteed 
to prevent call -backs ! 

There's a dependable Astron replacement capacitor for 
superior performance in every radio and. TV servicing 
requirement... send for Astron Replacement Capacitor 
Catalog AC -4D today ! 

C O R P OR A T i e n 
255 GRANT AVENUE, E. NEWARK, N. J. 

E.port Roa4e Internolionol Corp.. 13 East 410th St , N. Y., N. Y. In Canada: CTtOrI W. Pointon. 6 A c no Ave., Toronto 10, Ontario 

11111101. 
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Do you OVERPAY 

for QUALITY 

instruments? 

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

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

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

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

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

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

Compare feature for fea- 
ture, dollar for dollar. 

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

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

Over 500,000 EICO instru- 
ments in use ... You'll agree 
EICO gives you LABORA- 
TORY PRECISION AT LOW- 
EST COST. 

34 

Et° 
1956 .._. -,. 

FREE 1956 
EICO CATALOG! 
Tells you how to SAVE 50% on 

your test equipment costs! 

;.. 
NEW RF SIGNALGEENERATOR #324 * NEW 

WIDE BAND DC -SMC 
5" OSCILLOSCOPE 

#460 
KIT $79.95 

Wired $129.50 
$26.95 

Wired 
$39.95 

è Ill. dial 

ÿ Designed for color 
TV servicing & 

r' laboratory use. DC ,1 vert. amplifier, flat 
DC -4.5 mc. 

150 kc -435 mc; 6 fund. bands. 

VACUUM TUBE 
VOLTMETER #221 

KIT $25.95 
Wired $39.95 

Srr PUSH -PILL 
OSCILLOSCLPE 

#425 
KIT $44.95 

Wired $79.95 

7" PUSH -PULL 
OSCILLOSCOPE 

#470 
KIT $79.95 

Wired $129.50 

#232 Peak -to -Peak 
VTVM with 

AC /DC UNI -PROBE 
(pat. pend.) 

KIT $29.95 
Wired $49.95 

Deluxe #249 with 
71/2" Meter 

KIT $39.95 
Wired $59.95 

DELUXE VTVM 
# 214 (71/2" METER) 

KIT $34.95 
Wired $54.95 

#944 FLYBACK 
TRANSFORMER & 

YOKE TESTER 

KIT $23.95 
Wired $34.95 

fast check all 
flybacks & yokes 
in or out of set. 

spots even 1 

shorted turn! 

Sep. volt- 
meter & 
ammeter 

KIT 

$29.95 
Wired 

$38.95 

6V & 12V BATTERY ELIMINATOR & 
CHARGER #1050 

20 

NEW! High 

Fidelity 

Amplifier 

KIT $49.95 
Wired $79.95 

20- 20,000 cps ±0.5db IM distor- 
tion 1.3 %. Harmonic distortion 
0.3 %. All at 20 watts. Ultra Linear 
Williamson, 5 pos. equal., tone & 

TUBE TESTER 
#625 

KIT $34.95 
Wired $49.95 

tests 600 
mil series 
tring type 

tubes 
illuminated 

roll-chart 

Pis Tube Test Adapter $4.50 

Range 500 kc- 
228 mc on fund. 

Cont. sweep 
width control, 

0 -30 mc. 

KIT $34.95 
Wired $49.95 

TV /FM SWEEP GENERATOR #360 
5MC -4.5MC CRYSTAL $3.95 ea. 

Sep. hi -gain RF 
& lo -gain audio 

inputs. 
Special noise 

locator. Calibra- 
ted wattmeter. 

KIT $24.95 
Wired $39.95 

DELUXE MULTI -SIGNAL TRACER #147' 

For FREE 1956 catalog, moil coupon NOW! 

84 Withers St. Brooklyn 11, N. Y. 

Prices 5% higher on West coast ©55 
and subject to change without notice. 

rt 

20,000 Ohms /Volt 
MULTIMETER #565 

KIT $24.95 
Wired $29.95 

61000 Ohms /Volt 
MULTIMETER 

# 536 

KIT $12.90 
Wired $14.90 

1% accuracy on 
all 7 ranges. 
Range 75 kc- 

150 mc. 
Volt reg. 

KIT $39.95 
Wired $59.95 

DELUXE RF SIGNAL GENERATOR #315 

Reads 0.5 ohms 
-500 melts, 10 

mmfd -5000 mfd 
power factor. 

KIT 
$19.95 
Wired 

$29.95 

R -C BRIDGE & R -C -L COMPARATOR 
#9508 

VTVM PROBES KIT Wired 
Peak -to -Peak $4.95 $6.95 
RF $3.75 $4.95 
High Voltage Probe -1 $6.95 
High Voltage Probe-2 $4.95 

SCOPE PROBES 

Demodulator $3.75 $5.75 
Direct $2.75 $3.95 
Low Capacity $3.75 $5.75 

EICO, 84 Withers Street c -i 
Brooklyn 11, New York 

Send FREE 1956 Catalog and name of neighborhood 
FICO jobber. 

Name 

Home Address - 

City Zone State 

Occupation 

1945 to 1955: a decade of Know -How & Value Leadership in Kits & Instruments -over 1/2 million sold to date! 
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RADIO - 
1:11.1:1:: IcONICS 
Hugo Gernsback, Editor 

THE FUTURE OF COLOR TV 
... A glimpse and forecast of coming multichrome TV... 

COLOR television has been with us for a number of Oyears, 
most of them spent in the developmental stage. 

It has been an extraordinarliy difficult and brilliantly 
conducted engineering and research undertaking on which 

tens of millions of dollars have been expended by the industry 
-the lion's share certainly by RCA. 1956 seems to be slated 
as the first year when color receivers will be manufactured in 
appreciable quantities. 

If no large quantities of color receivers have been manufactured 
up to now, the reasons are simple to find: 1. The great com- 
plexity of the sets and particularly of the color picture tube. 
2. The relatively high cost of the receiver compared to black - 
and -white sets. 3. The scarcity of color programs on the air. 

The latter reason is now being rapidly remedied. In late 1955 
we already had a number of daily network programs, whereas 
up to October, 1955, we had only a few programs a week and 
no day programs. 

As of Nov. 1, 1955, there was an average of 11% hours of color 
network studio programs per week by NBC and CBS. Of this 
total NBC accounted for about 10 hours per week, CBS 11 hours. 
Outdoor sports events in color are not included in these figures. 

It would seem elementary that even the well -to -do would not 
rush to buy color sets that would have to stand idle 90% of 
the week as was the case in early 1955. True, while color receivers 
are compatible and receive black -and -white programs -or, to be 
accurate, bluish -black- and -white -an overwhelming percentage of 
TV color set owners already have black- and -white sets. Hence 
the color demand is not so acute as it would be if there were 
no TV receivers. This condition will probably continue for a while 
until more people become better acquainted with color. It is a 
truism that, once you have watched a color television program for 
several hours, your black- and -white screen appears drab and takes 
on qualities of an old Ford Model T. 

The evolution of color receivers will parallel that of black - 
and -white ones in many respects. 1956 will probably not be a 
year of multimillion set sales. Up to now only RCA has made 
color sets in any sizable quantities. Much of the industry has 
sat on the sidelines content to let the pioneer take the hot 
chestnuts from the fire. The exceptions were Westinghouse, Motor- 
ola, Raytheon and CBS. 

This situation is certain, however, to change drastically, 
probably before the end of 1956. It has never been the habit 
of the electronic industry to stay out of a good thing once it 
has become convinced that good opportunities are in the offing. 
Already one small manufacturer has announced his intention to 
produce a "color receiver that could retail for $500. " -a cut of 
$200 below the present market. This set would use the Lawrence 
color picture tube, so far not manufactured in quantities. Even 
this price will not prevail for perhaps a year or more. 

When prices of color sets reach $400 or $350 -possibly in 1957 
-then we will see production of tens of millions of sets a year. 
(There are now 40 million black- and -white TV sets in the U. S.) 

Another reason why the television industry has not rushed 
into color -set manufacture is twofold. First there is the great 
complexity of manufacturing the present -day receiver and the 
comparative lack of know -how. Secondly, every color set must 
be installed by a factory- trained technician, inasmuch as the 
average service technician has had practically no experience with 
color. It will take them time to familiarize themselves with the 
new required techniques. It could not be otherwise if we reflect 
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that up to Nov. 1, 1955, a total of only 41,500 color receivers 
had been manufactured. By Jan. 1, 1956, a figure of 51,500 was 
expected. RCA intends to sell more than 200,000 color sets in 1956. 

It may be news to most service technicians that color sets 
are sensitive to such outside influence as, for instance, the earth's 
magnetic field. Hence placement of the receiver in the owner's 
home often poses a problem. So are ghosts much more annoying 
in color than in black- and -white. The owner, too, must be 
instructed more thoroughly in color tuning than was the case 
with black- and -white sets. 

All this is to be expected in any new product, particularly in 
a truly miraculous one like color television, possibly man's greatest 
electronic technical triumph; We certainly are privileged to live 
in this age of wonders, and it therefore behooves us to overlook 
petty flaws. 

As time goes on, we know that color television's present com- 
plexities will vanish. Already the 1955 color receiver has been 
simplified. It has only 26 tubes (most of them dual purpose types) 
against 37 tubes in 1954. 

To be sure the picture tube, the heart of color TV, is still . 

and will remain for some years the supreme technical crux. It is 
here that invention, engineering skill and simplification will cut 
the Gordian knot of manufacturing and production economics. 
Small wonder if we remember that today's list price of the 21 -inch 
color tube is $175 against an average of $45 for a black- and -white 
one. 

In the meanwhile, we should not forget that present -day color 
sets are excellent, even if the price is still somewhat high. Nor 
will it be too easy to buy them in 1956 in many localities. They 
are certain to be scarce for some time to come, and deliveries will 
often be slow. 

Let us now turn to the future. We may be positive that in years 
to come a color picture tube will sell for only a fraction of today's 
cost. In our opinion, the present three -gun tube will not prevail. 
We may not even use one gun -and we will probably not scan 
at all the way we do now. 

Take the animal eye. Look steadily at a color painting on the 
wall. Your eye does not scan. It uses no three -color "gun." It 
receives all the colors in the rainbow reflected by light from 
the picture. These color rays pass throagh the lens of your 
eye and are focused on your retina, i.e., the "screen." You perceive 
colors because of the difference of frequencies of the incoming 
light rays. 

In our opinion it should be possible to eliminate all scanning 
and even cathode rays, in the manner in which they have been 
used up to now. 

We can imagine a flat rectangular vacuum glass or metal -glass 
tube 2 to 4 inches thick. The screen on the inside will be covered 
with a pattern of thousands of phosphors, each of which will 
react to its selected color of red, green or blue. The phosphor 
screen is bombarded by electrons from the rear. The high -voltage 
supply, the sound equipment, etc., remain more or less standard 
television receiver procedure. The screen now lights up brilliantly 
and the colors appear on the front of the screen as at present. 

There is no actual direct scanning inside of the flat picture 
tube, no moving cathode ray -special electron tubes or transistors 
do all the work in sequential or pulsing electronic switching. 

The above is a rough theoretical outline of a possible future 
TV color screen. We know it will take many years to perfect it. 
But it will come. -H. G. 

35 

www.americanradiohistory.com

www.americanradiohistory.com


TELEVISION 

Tre 

By ROBERT F. SCOTT 

WE cannot foresee the various 
circuit innovations and im- 
provements in TV receiver 
circuitry during 1956 but the 

chances are good that the new models 
will be pretty much like those produced 
during the latter months of the past 
year. This article describes some of 
the more novel circuits in late 1955 
sets. Whether these circuits are suffi- 
ciently important to gain wide accept- 
ance is yet to be seen. But there is 
always the chance that at least one of 
them will receive the universal accept- 
ance accorded the flyback transformer, 
keyed a.g.c. and cascode r.f. amplifier. 

Tuners, transformers, tubes and other 
components will be improved, making 
it possible to decrease the weight and 
number of tubes in a set and in some 
cases reduce the number of controls. 
For example, a number of recent sets 
use a high -efficiency flyback transformer 
and horizontal output circuit that 
enables the designers to eliminate the 
horizontal linearity and width controls. 

Although many of the better TV sets 
have, for the last few years, included 
circuits designed to eliminate or atten- 
uate noise pulses so they will not affect 
the stability of deflection circuits, the 
search is still on for simpler and more 
effective circuits. Usually special noise - 
cancelling circuits are inserted at a 
point between the sync take -off and the 
input to the deflection generators. 
Recently several manufacturers have 
developed circuits to attenuate noise 
in the i.f. circuits. (See "Motorola 
Frame -Lock Circuit," page 56, Novem- 
ber, 1955.) 

Crosley attacks noise in both the i.f. 
and sync circuits. Fig. 1 shows the 
feedback circuit used to attenuate noise 
in the i.f. amplifier circuits of the 466 
and 467 chassis. Noise pulses appear as 
amplitude modulation on the video i.f. 
carrier. This circuit acts as a corn- 
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pressor to clamp the positive half -cycles 
of the noise signal that are strong 
enough to drive the grid of the third 
i.f. amplifier positive. 

Fig. 2 -a shows the video carrier 
envelope, with noise pulses superim- 
posed, at the input to the third i.f. 
amplifier. The first five or six positive 
half -cycles drive the grid positive. They 
are rectified and produce negative 
pulses across the 470 -ohm grid resistor 
(Fig. 1) . These pulses are tapped off 
and fed through the 6.5 -µh choke, 0.1 -uf 

4741,1 

47.25 MC 

3CB6 (2) 
IST IF AMPL 

47.2SMC 45.3MC 
II 
` 

6 a 3MC 
750Pyf 

I.SK 

video amplifier and are considerably 
weaker at the sync take -off point. 

Although the noise pulses are clamped 
at or slightly above the level of the 
sync tips by the i.f. feedback circuit, 
some may still get through and cause 
picture tearing and rolling. Fig. 3 
shows the circuit that Crosley uses to 
immunize the sync circuits further 
against noise in the 466 and 467 chassis. 

A bleeder resistor consisting of R122, 
R128, R176, R193 and R178 is con- 
nected between the 260 -volt B -plus line 

41 25MC A 
22YNf 

2ND IF AMPL 

30vyf 

2 

TO TUNER MIXER 

OUTPUT 

I 
47a IK 

150 Art 
1 

47K 

v25AV8 
3RD IF AMPI 

[ r--==-- 

FEEDBACK PATH 

IF AGC 

145V 

1 0015 

Fig. 1- Schematic of noise attenuator circuit in Crosley 466 and 467 chassis. 

capacitor and the 1,500 -ohm resistor to 
the grid of the first i.f. stage. The 
feedback is so fast that the pulses act 
as a negative bias that momentarily 
reduces the gain of the first i.f. stage 
for the remainder of the noise pulse 
shown in dashed lines 2 -b. 

The first few cycles of the noise 
signal that do get through to the video 
detector correspond to frequencies above 
5 me so they are greatly attenuated 
by the bandpass characteristics of the 

3RD IF AMPL DRAWS GRID 
CURRENT ON t NOISE PEAKS 

6 

Fig. 2 -Noise pulses on carrier signal 
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and 24 volts negative tapped off the 
horizontal output tube grid resistor. 
The grid of the noise inverter tube is 
tapped on the bleeder at a point that 
biases it to or slightly below cutoff. 
The exact bias is determined by R128, 
the NOISE GATE control. This is set SO 

the noise inverter is cut off for all 
signals below the sync tips. 

The cathode of the noise inverter is 
fed with negative noise pulses tapped 
off the video detector load (R118 and 
R190). Its plate is tied directly to the 
sync take -off point where noise pulses 
have positive polarity. When noise 
pulses arrive simultaneously at cathode 
and plate, the tube conducts and shorts 
the positive pulses to ground, prevent- 
ing their reaching the sync clipper. 

The AREA SWITCH varies the overall 
sensitivity of the receiver for best 
operation in areas of different signal 
strengths. In the LOCAL position, the 
tuner plate voltage is taken off the 
arm of the LOCAL AREA CONTROL con- 

260V 6.86 

v2 5AV8 
VIDEO DET 

21 

44.3MC I 

n íÍi 18 

11 

IF AGC 

RF AGC 

i 

Receive 

nected as a voltage divider between 
the 150 -volt line and ground. Normally 
this control is set for maximum voltage 
and gain. But, when the signals are 
exceptionally strong, the tuner plate 
voltage is reduced so a good sharp pic- 
ture can be obtained without over- 
loading on the area's strongest signal. 

When the switch is set to NORMAL, 
the tuner B plus line is disconnected 
from the variable 150 -volt source and 
tied directly to the fixed 260 -volt line. 
The sync noise eliminator circuit is 
disabled in the NORMAL and LOCAL posi- 
tions of the switch by grounding the 
junction of R176 and R193 and allow- 
ing the noise- inverter grid to rise to 
cutoff ( - 24 volts) . 

In the DISTANT position of this switch, 
the tuner a.g.c. voltage is reduced 
approximately one -half and the short 
is removed from the junction of R176 
and R193 to allow the bias on the noise - 
inverter grid to rise to the normal 
operating level set by the NOISE GATE. 
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Fig. 3- Schematic of the video and noise inverter circuit in Crosley 466, 467. 
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This control varies the screen volt- 
age on the video amplifier to set the 
clipping level and simultaneously varies 
the bias on the noise inverter so it 
conducts on noise pulses of a pre- 
determined amplitude. The NOISE GATE 

control is open and out of the circuit 
when turned to its extreme counter- 
clockwise position. In any other posi- 
tion, it controls the clipping level of 
the video amplifier and is highly effec- 
tive in all three position of the AREA 

SWITCH. 

Triode sound i.f. amplifiers 
Set manufacturers frequently use a 

large number of dual -purpose tubes in 
a TV set to reduce the total number of 
tubes without impairing performance. 
In some instances, it is necessary to 
use a triode in the sound i.f. amplifier 
circuit. This presents a design problem 
because a triode will oscillate because 
of feedback through the grid -plate 
capacitance when its plate and grid 
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Fig. 4- Sylvania 1 -521 -1 sound i.f. 
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Fig. 5- Capehart CX -38S sound i.f. 
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are tuned to the same frequency. Fig. 
4 shows the triode first sound i.f. am- 
plifier in the Sylvania 1 -521 -1 chassis. 
In this circuit the need for neutraliza- 
tion is eliminated by operating the 
triode as a cathode follower. In the 
usual cathode follower circuit the out- 
put voltage is less than the input. To 
overcome this, Sylvania uses an auto - 
transformer type second i.f. coil. The 
signal voltage developed in the cathode 
circuit appears between the tap and 
ground. A signal voltage much higher 
than the input is developed across the 
entire winding and is fed to the grid 
of the second i.f. amplifier. 

`z.appf 
9ÓÚNDAI Mk 

1 

TO 3BN6 NJ010 DET 

IOOK 

470pyf 

33K .,..001 

FROM SOUNDTAKE OFF 
= 8+ 

Fig. 6- Zenith T1814R sound i.f. 
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Fig. 5 shows the scheme used in the 
Capehart CX -38S chassis. The 4.5 -mc 
sound i.f. signal is tapped off the plate 
circuit of the video amplifier by a 
high -impedance i.f. transformer that 
also acts as a sound trap in the signal 
circuit to the picture tube. Maximum 
transfer of signal to the grid of the 
first sound i.f. amplifier is provided 
by capacitive coupling through the 
3.3 -pf capacitor and magnetic coupling 
in the transformer. 

In this circuit oscillation is prevented 
by feeding back to the grid, through an 
external circuit, a voltage equal to and 
180° out of phase with that reaching 
the grid through the grid -plate capac- 
itance of the tube. This neutralizing 
signal voltage is obtained from one end 
of the 4.5 -mc sound i.f. coil common to 
the plate circuit of the 6U8 and the 
grid of the 6BN6 discriminator. 
Neutralization is obtained by carefully 
adjusting the value of C and the posi- 
tion of the tap on the coil. (Old- timers 
will recognize the neutrodyne circuit, 
so popular in t.r.f. radios 30 years ago.) 

The triode section of a 6AU8 is used 
as the sound i.f. amplifier in the Zenith 
model T1814R in Fig. 6. Here, the 
neutralizing voltage is obtained from 
the secondary of the i.f. transformer. 
This winding is polarized so the volt- 
age on the grid of the gated -beam 
discriminator is out of phase with that 
on the plate of the 6AU8. When the 
voltages on the primary and secondary 
are equal, the voltages on the grid are 
equal and the stage is neutralized when 
the capacitance of C equals the sum 
of the stray and internal grid -plate 
capacitances. 
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Fig. 8- Horizontal sync clipper and phase detector in Sylvania 1 -521. 
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Fig. 9 -Video amplifier and picture -tube input of Hoffman Mark V 415, 416. 

Horizontal sync balance 
Positive and negative horizontal sync 

pulses of equal amplitude are required 
for proper operation of a horizontal 
phase detector. Conventionally, the 
positive pulses are taken from the plate 
and negative pulses from the cathode 
of a sync phase inverter or clipper. 
Vertical sync pulses are also taken 
from the plate circuit. The frequency 
responses of the plate and cathode cir- 
cuits differ because of differences in 
stray circuit capacitance. This often 
makes it hard to balance the amplitudes 
of the sync pulses applied to the phase 
detector. 

If the circuit is adjusted so the 
horizontal sync pulses balance, the dif- 
ferences in circuit response may un- 
balance the vertical sync pulses on the 
phase discriminator diodes and reduce 
the stability of the horizontal sweep 
circuit. Sylvania uses two schemes to 
balance the sync signals fed to the 
phase detector. 

Fig. 7 shows the circuit used in the 
1 -520 chassis. A 70-470 -µµf trimmer 
capacitor is used in the cathode circuit 
of the sync phase inverter to improve 
balance between the positive and nega- 
tive sync pulses. This capacitor is set 
to balance the frequency responses of 
the plate and cathode circuits for equal 
horizontal pulses. 

In some chassis, circuit parameters 
are such that this particular balancing 
scheme would result in a larger vertical 
pulse appearing on one diode of the 
horizontal phase detector when the 
horizontal sync pulses are balanced. 
This would reduce horizontal stability. 
To eliminate this trouble in the 1 -521 
chassis, a bifilar -wound transformer is 
used as a phase inverter in the cathode 
circuit of the sync clipper (Fig. 8). 
In this circuit negative sync pulses are 
taken from the cathode and positive 
pulses from the secondary of the trans- 
former. Since the impedances of the 
transformer windings are equal, the 
negative and positive sync pulses are 
balanced, regardless of frequency. The 
transformer has a low Q so the pulses 
will not cause ringing or oscillation. 

Beam afterglow 
An intense spot of light often appears 

on the screen of a picture tube when 
the TV set is turned off. This spot can 
sometimes cause a permanent stain 
that looks something like an ion burn. 
After a set is turned off, the cathodes 
of the tubes may retain enough heat 
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Fig. 10 -The Automatic Audio Ranger. 
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to continue to emit electrons for 30 
seconds or longer. The low- voltage 
filter capacitors discharge almost imme- 
diately through the various voltage 
dividers and bleeders and through the 
tubes whose cathodes are still emitting. 

The high -voltage filter capacitor, 
usually a 500 -µµf unit or the capaci- 
tance between the inner and outer 
Aquadag coatings on the picture tube, 
can discharge only through stray leak- 
age and the electron beam. The time 

` constant of this circuit is long and the 
spot remains on the screen until the 
high -voltage capacitor is discharged 
to the point where its voltage is not 
sufficient to attract electrons from the 
cathode. Whether a TV screen is burned 
by this spot of light depends on the 
beam intensity and the time that it 
remains undeflected. A high- intensity 
beam can strike the screen for several 
seconds without damaging it while a 
much weaker one will burn it if un- 
deflected for a much longer period. 

Fig. 9 shows the spot -killer circuit 
in the Hoffman Mark V 415 and 416 
chassis. A switch -ganged to the on 
off switch in the power line -is con- 
nected between ground and the low 
end of the brightness control. When 
this switch is opened, the grid of the 
pictu tube is around 45 volts positive 
with to cathode. This positive 
grid bflss accelerates the residual elec- 
tron beam and causes a heavy beam 
current that quickly discharges the 
high -voltage capacitor. The high beam 
current does not last long enough to 
burn the screen. 

The beam -current adjustment is an- 
other innovation in this receiver. Its 
purpose is to prevent blooming when 
the brightness control is advanced. It 
limits the positive voltage that can be 
applied to the grid of the picture tube 
and thus limits the loading on the high - 
voltage supply when brightness is 
turned toward maximum. 

To adjust this control check the posi- 
tion of the ion -trap magnet, set the 
brightness control to maximum and 
then set the beam -current control for 
the brightest raster without blooming. 
This control must be readjusted each 

AF OUTPUT OF FM DET 

AF OUTPUT OF FM DEI 
) 

gyC 

VOLUME 

a 

TO AF AMPL GRID 

TO AF AMPL GRID 
V f 

VOLUME 

Fig. 11- High -cut tone controls. 
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time the video amplifier, high -voltage 
rectifier, horizontal output or picture 
tubes are changed. 

Automatic tone control 
A high- frequency hiss or frying 

sound may be heard in the background 
of a TV receiver's audio channel when 
the incoming signal is not strong enough 
to overcome the antenna and circuit 
noises. To eliminate hiss in some of its 
chassis, Sylvania uses an automatic 
high -cut tone control (Automatic Audio 
Ranger) that reduces the high -fre- 
quency response of the audio circuit 
when signal -to -noise ratio is low. This 
necessarily cuts out some of the higher 
audio frequencies but results in a 
sound free from background noise. 

The circuit of the Automatic Audio 
Ranger used in the 1 -522 chassis is 
shown in Fig. 10. Fig. 11 -a is a con- 
ventional high -cut type manual tone 
control and Fig. 11 -b is the basic circuit 
of the electronic equivalent. In Fig. 
11 -a high- frequency attenuation in- 
creases as the value of R is decreased 
or the capacitance of C is increased. 

In Fig. 11 -b, the diode replaces R in 
Fig. 11 -a. The series resistance in the 
tone control is controlled by varying 
the conduction in the diode. The diode 
plate is connected to a voltage divider 
between the a.g.c. and 160 -volt B -plus 
lines. The circuit values are adjusted 
so the diode plate is slightly negative 
when the a.g.c. voltage is low and highly 
negative when signal strength and 
a.g.c. voltage are high. 

We usually consider a diode cut off 
when its plate voltage is zero or nega- 
tive with respect to the cathode. How- 
ever, this is not the case when the plate 
is only a few volts negative. In this 
case, current flow in the tube is due to 
the high velocity of the electrons leav- 
ing the cathode. The graph in Fig. 12 
shows the current flow with a low 
negative voltage on the plate. The 
straightness of the curve indicates that 
the internal resistance of the diode is 
comparatively linear in the negative 
plate -voltage region. 

In the practical circuit (Fig. 10) Cl 
and the diode (pins 2 and 6) form the 
high- frequency attenuator. The voltage 
divider consists of the 6.8- megohm and 
560,000 -ohm resistors between the B- 
plus and a.g.c. lines. Since the a.c. 
signal voltage is applied to the diode 
plate, the internal resistance will 
change in step with it. Rl is added in 
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series with Cl to increase the total 
resistance in the circuit and minimize 
the effects of resistance change with 
signal voltage. 

If Rl is omitted, the resistance will 
vary greatly with signal voltage and 
the high- frequency end of the audio 
range will be distorted. C2 filters out 
sync buzz and prevents it from entering 
the audio circuit through the connec- 
tion to the a.g.c. line. R2 decouples C2 
from the tone -control circuit and pre- 
vents it from short -circuiting the audio 
signal to ground. 

Deflection output circuits 
The vertical and horizontal output 

circuits in many receivers have been 
greatly simplified. Fig. 13 shows the 
vertical output and oscillator circuit 
used in the Muntz 474A chassis. Feed- 
back required for oscillation is devel- 
oped in a special winding on the out- 
put transformer. Pulses for blanking 
vertical retrace lines are tapped off the 
screen grid and shaped by the .01- and 
.022 -µf capacitors and the 47,000 -ohm 
resistor. 

Fig. 14 is the vertical oscillator and 
output circuit in the Crosley 445 chassis. 
An autotransformer couples the tube 
to the yoke. Vertical linearity is im- 
proved by negative feedback through 
the .005 -µf capacitor and height control 
to the grid of the output stage. END 
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Part I -Color reception with 

¿lack-and-white TV receiver 

for $85 and up junkbox owner 

might do it for $50 

By PERRY H. VARTANIAN 
and ROBERT W. DEGRASSE 
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AT HOUGH rapid advances are 
being made in commercial 
color TV, as yet most cir- 
cuits are complex and require 

expensive, difficult-to-obtain c o m p o - 
nents such as the tricolor kinescope. 
For the experimenter interested in 
color TV, the Colordaptor offers a 
method of obtaining good color TV 
from present black- and -white receivers 
at a minimum of expense and com- 
plexity. 

The Colordaptor system uses a 

40 

simple nine -tube circuit and a rotating 
color wheel to convert any black -and- 
white TV set to color operation. 

The decoder, with only six tubes, is 
the heart of the Colordaptor system. 
This circuit converts the NTSC com- 
patible dot sequential color signal, now 
standard in the United States, into a 
field sequential signaL This signal is 
supplied to the black- and -white picture 
tube and, when viewed through the 
rotating color wheel, a lull color pic- 
ture results. 

Above, the complete 
Colordaptor in- 
stalled. Left, top 
view shows major 

components. 

The Colordaptor can be built from 
parts most experimenters have on hand. 
Tubes are standard receiving types 
and all the coils may be handwound. 
The Colordaptor decoder has under- 
gone extensive development to simplify 
all circuits and remove critical adjust- 
ments. The completed system has only 
two color adjustments, hue and satura- 
tion. An r.f. signal generator and a 
standard volt- ohmmeter are the only 
test instruments required for align- 
ment. 
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The color wheel (see photo) is mount- 
ed on a removable unit on top of the 
TV set. The Colordaptor chassis may 
be permanently attached to the rear 
of the set since, when left connected, 
it does not affect normal black -and- 
white reception. The color wheel may 
be removed when desired. 

The rotating color wheel, when used 
with standard picture tubes, eliminates 
the need for an expensive color tube 
and associated deflection and high - 
voltage circuits. It is driven with a 
1/50- (or less) horsepower motor and 
is constructed of lightweight materials. 
A simple two -tube synchronizer circuit 
locks the color -wheel speed to the TV 
picture rate automatically. 

REFERENCE 0° 

R -r 

RED 

90° 

300° 

GREEN 

160° 6-Y 

BLUE 

G -Y 

Fig. 1- Demodulator color phases. 

Numerous articles have described 
the NTSC compatible color television 
signal and the reader should be reason- 
ably familiar with its makeup. The 
color signal is transmitted as sidebands 
of the 3.58 -mc subcarrier. The color 
information is separated into two parts, 
hue and saturation. Hue is the color, 
saturation is the depth or dilution of 
color, that is, bright red as compared 
to pink. At the color receiver the hue 
of the picture is determined by the 
phase of the received color signal, 
saturation by the amplitude. The refer- 
ence phase is transmitted during the 
horizontal retrace as an eight -cycle 
burst. 

As is shown in Fig. 1, a certain 
phase angle corresponds to each of the 
primary colors. That is, 90° from the 
reference phase is the red information 
angle, 180° the blue and 300° the green. 
In the conventional color TV set, two 
synchronous demodulators are used 
which measure the amplitudes of two 
phases 90° apart. The I and Q system 
is a special choice of demodulation 
angles which permits a greater color 
bandwidth to be obtained. The most 
common system now used is the R -Y 
B - Y system. All these systems have 
the common characteristic that there 
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Underchassis layout of Colordaptor. TC8 was omitted from this unit. 

are three color signals being produced 
at all times. 

In the Colordaptor system only one 
signal at a time is required. When the 
red filter is in front of the TV tube, 
the Colordaptor demodulates along the 
90° phase, for blue it switches to 180° 
and for green it switches to 300 °. The 
switching operation continues auto- 
matically from red to blue to green 
and the color wheel is locked in with 
the switching operation. Consequently, 
a complete red picture is followed by 
a complete blue picture and finally a 
complete green picture. The switch 
operates at 60 cycles so that a set of 
three color pictures is produced each 
1/20 second. The eye then superim- 
poses these pictures to give the full 
color effect. That is all there is to the 
principles. of operation of the Color - 
daptor (Fig. 2) system. 

Operation of the Colordaptor 
The video is taken off at the second 

detector and after going through a 
stage of preamplification (Fig. 3) is 
fed into high -gain chroma amplifier 
V1 -a. This. stage is designed to dis- 
criminate against both the low -fre- 
quency black- and -white video signal 
and the high- frequency 4.5 -mc sound 
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Fig. 2 -Block diagram shows 

JANUARY, 1956 

V6 

REF 

AMPL 

--r 
V7 
PHASE 

DET 

DRIVE PULLEYS 

a BELT 

circuit distribution 

VB 

CONTROL 

TUBE 

,,ICONTRO. 
II``TRANS 

in the Colordaptor. 

channel. The output of the chroma 
amplifier is fed to demodulator V2 and 
burst gate V3 -a. The burst gate is 
normally biased off until the horizontal 
sync pulse drives it into conduction. 
This occurs toward the end of the 
horizontal flyback which is exactly 
when the eight cycles of 3.58 -mc refer- 
ence occur. Thus the burst -gate output 
consists of bursts of 3.58 -mc reference 
signal. The crystal filter with asso- 
ciated V3 -b drive tube converts these 
bursts into CW 3.58 -mc r.f. reference 
voltage. 

The reference phase shift network 
then supplies exactly the correct delay 
so that reference phases for the three 
colors, as shown in Fig. 1, are gen- 
erated and fed into the tritch (tri - 
stable switch) . The tritch, made up of 
triodes V4 -a, -b and V5 -a, is essen- 
tially a three -position rotary switch 
"rotating" at 20 cycles. It is triggered 
among its three stable conditions by 
the vertical sync pulse via V5 -b. The 
output of the tritch is then 3.58 me 
which has a phase of alternately 90 °, 
180° and 300° relative to the refer- 
ence signal. After amplification and 
limiting in reference amplifiers V6 -a 
and V6 -b, the tritched reference signal 
is then applied to V2. 
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Fig. 3- Schematic of the preamplifier. 
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The output of the demodulator is 
then amplified in Vl -b and applied to 
the picture -tube grid (monochrome 
video on the cathode) or cathode (mono- 
chrome video on the grid). 

A delay line is added in the black - 
and -white video circuit so that the 
black- and -white and color signals arrive 
at the picture tube at the same time. 
Connections are made to the vertical 
and horizontal sweep circuits to pro- 
vide synchronizing signals for the 
Colordaptor. 

The color wheel and associated drive 
mechanism include a small magnetic 
pickup which gives a voltage pulse 
once for each set of red, blue and green 
filters. This synchronizing pulse is 
compared with the plate waveform of 
the blue tritch triode and the phase 
difference detected by V7. The result- 
ing control signal is applied to control 
tube V8 which in turn controls the 
motor speed through the control trans- 
former. 

Constructing the Colordaptor 
Chassis layout is shown in the photos. 

The circuit is shown in Fig. 4. A 
3 x 12 x 8 -inch chassis is large enough 
to hold the entire system including 
power supply and synchronizer. 

A suggested procedure for construc- 
tion is to locate all socket, transformer 
and trimmer capacitor holes first. After 
these are drilled and cleaned, mount 
all large components in place. Wire 
the tube heater leads using the chassis 
as common ground. The heater lead 
should be bypassed to ground at V6 
with a .O1 -pf capacitor. Using tie 
points, run a B -plus bus. 

Since most of the components asso- 
ciated with V4 and V5 are not critical 
as to wire lengths it is advisable to 
mount them on a terminal board (Fig. 
5). Then mount the terminal board 
(see photo). 

Mount and wire in place all inductors 
and trimmers. These should be placed 
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Fig. 5 -The tritch terminal board. 
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approximately as shown in the photo. 
The dimensions of the coil forms are 
given in Fig. 6 and the winding data 
in the parts list. It is important that 
L7, L8 and L9 be well separated since 
oscillation is possible in the high -gain 
reference amplifier. 

For those not wishing to wind their 
own coils, special machine -wound coils 
are available in kit form from the 
Colordaptor Co., 3471 Ramona, Palo 
Alto, Calif. The 3.58 -mc color crystal 
is also available as well as all other 
components individually or in complete 
kit form. 

If external controls are desired for 
the Colordaptor, COLOR GAIN R20 and 
REFERENCE PHASE TC12 may be located 
on the TV set front panel. The connec- 
tion to R20 should be kept away from 
any high -voltage pulses, but otherwise 
is not critical as to length. The connec- 
tion to TC12 may be run through a 
shielded cable for a length up to about 
4 feet. The additional capacitance of 
the cable reduces the amount of 
capacitance which must then be added 
as the reference control. A 100 -µµf 
variable capacitor should be satis- 
factory. 

The connections which attach the 
Colordaptor to a TV set are shown in 
Fig. 7. All connections except the 
twisted pair and the color signal con- 
nection to the picture tube may be run 
in a cable. 

The vertical sync pulse required is 
taken from the grid of the vertical out- 
put tube of the TV set. It is a negative 
pulse of about -10 to -30 volts. 

The horizontal sync pulse is taken 
from the plate of the horizontal output 
tube. This pulse has a positive ampli- 
tude of about 3,000 to 5,000 volts, 

I{s 
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1/4 

3/32 
EACH 

6 -32 BOLT 

MOUNTING BRACKET 

3-1/2 

5/6 

/16 
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3/32 
EACH 
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6 -32 BOLT 

3/32 EACH 

L13 

MOUNTNG BRACKETS 1/4 WDEI 
Pomi C 

1.12 

LII 

LIO 

5/B 

6 -32 BOLT 

ALL DIMENSIONS 
IN INCHES 

Fig. 6- Dimensions of coil forms. 
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reduced in amplitude by the divider 
network to approximately 30 volts. An 
alternate connection is to wind about 
10 turns of wire about the horizontal 
output transformer core. One side of 
this winding is grounded at the TV 
set and the other connected directly to 
the Colordaptor. The divider is not 
needed when this is done. 

The chroma signal for the Color- 
daptor is amplified by 6CB6 V9 (Fig. 
3). The power for V9 may be obtained 
either from the Colordaptor or, prefer- 
ably, from the TV set. The addition of 
V9 to the set makes it possible for the 
Colordaptor system to operate from 
any standard TV since the preamplifier 
may be adjusted to compensate for 
insufficient i.f. amplifier bandwidth. 
The chroma preamplifier 6CB6 can be 
mounted on the TV chassis or on a 
bracket near the video detector. The 
trimmer should be mounted in such a 
manner that it is accessible for tuning 
when the chroma amplifiers are to be 
aligned. 

A délay line (Fig. 8) is added to the 
video amplifier of the TV set in the 
plate circuit of the output video am- 
plifier. This line has a delay of about 
1.3 µsec and an impedance of 5,000 
ohms. The delay line winding should 
be made about 616 inches long. After 
the set is operating its length can be 
trimmed to align the color and black - 
and -white pictures accurately. Since 
approximately 113 turns of No. 32 
enameled wire occupy 1 inch of wind- 
ing length, the lathe feed is set for 
.0039 inch per revolution so the turns 
tend to overlap and form roughly two 
layers in a single pass of the lathe. 
The delay line is also available from 
the Colordaptor Co. 

6AU5,8AV5,8CD6,66G6 
HOR1Z OUTPUT 

2708 

HORIZ SYNC TO COLORDAPTOR 6+ 

-j 
VERT SYNC TO 

COLORDAPTOR 

47K 

VERT OUTPUT 

TO PL 

100Q 

IF 

1 INSERT DELAY LINE 

E 

ADJUST RESISTORS TO REDUCE DELAY LINE REFLECTIONS 

Fig. 7 -The diagrams show TV receiver 
attachments to the Colordaptor. 
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In addition, vertical and horizontal 
retrace blanking signals are added, 
depending on the method of connec- 
tion of the black- and -white video to the 
picture tube. The proper retrace con- 
nections are shown in Fig. 9. The 
connections shown in Fig. 9 -a apply 

COPPER 

STRIPS 

GND FOR COPPER TRIPS 

6 -I/2" 

7 -I/2" 

I /4 "K 7 "COPPER FOIL STRPS C3) 

SCOTCH TAPE- 2 LAYERS 

NOTE: -WIND ON LATHE: 
FEED".0039" /REV 
USE N°32 ENAM WIRE 

POLYSTYRENE FORM 
END VIEW OF COIL 

Fig. 8- Construction of delay line. 
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a 
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.001 2701 

HOW RETRACE BLANKING 

(VERT RETRACE BLANKING NOT REND) 
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6 

Fig. 9- Retrace blanking circuits. 

when the video is on the cathode of the 
picture tube; Fig. 9 -b when the video 
is on the grid. 

Next month the color -wheel mech- 
anism and synchronizer will be de- 
scribed, together with alignment and 
operation data. TO BE CONTINUED 

Parts for Colordaptor 
Resistors: I -120, 1 -150 I -270 I -560, 1 -680, 2- 
1,000, 2 -4,700, 1- 8,200, 3- 10,000, 4- 15,000, 6- 
22,000, 1- 27,000, 4- 33.000, 2- 39,000, 3- 47,000, 2- 
100,000, 1- 220,000, 1- 270,000, 1- 330,000, 1- 390,000, I- 470,000, 3- 560,000 ohms, 7 -I, I -1 5, 1 -1.8, I- 
4.7 megohms, /2 watt; 1- 1,500, 1- 100,000 ohms, 1 

watt; I- 22,000, 1- 33,000 ohms, 2 watts; 1 -1,000 
ohms, IO watts; I -25 ohms, 25 watts, potentiometer; 

1 -2,500 ohms, I- 100,000 ohms, potentiometers. 
Capacitors: 1 -3, 6-15, 2-24, I-56, I -68, 6 -100, 

I -150, 2 -250 µµf; 4 -.001, II -.01, 1 -.05, 4-0.1, 
I -0.25, 1 -I pi; 2 -16 sf, 250 volts, electrolytics; 2- 
20 pf, 350 volts, electrolytics; 9 -3 -30, 1 -7 -70, 5- 
30-300 µµf (shunt TC4 with 250 -µµf capacitor CI). 
Coils and transformers: LI, LI5-80 ph, 100 turns 
No. 2 -38 or 5 -44 litz wire (form A); L2, L16-60 ph, 
85 turns No. 2 -38 or 5-44 litz wire (form A); 13 -L4- 
80 ph, 100 turns each No. 2 -38 or 5 -44 litz wire (both 
on form B); L5-2.5 ph, 12 turns No. 28 enamel wire, 
1/4-inch diameter form; L6- 2.5 -mh r.f. choke; L7, 19, 
114-15 µh, 40 turns No. 28 enamel wire, 1/4 -inch 
diameter form; LB- 200 -ph peaking coil; 110, LII- 
39 ph, 64 turns No. 2 -38 or 5 -44 litz wire (form C); 
L12 -45 ph, 73 turns No. 2 -38 or 5 -44 litz wire (form 
C); L13-21 ph, 51 turns No. 2 -38 or 5 -44 litz wire 
(form C); I -power transformer, 650 volts c.t. @ 60 
ma, 6.3 volts @ 3 amps, 5 volts @ 2 amps; I- choke, 
10 h @ 60 ma; 1 -servo transformer (Stancor A -3852 
to be described in following article). 
Tubes: 3-6U8, I -6BY6, 2- 12AU7, I- I2AT7, 1- 
6A95, I -6CB6, 1-5Y3-GT. 
Miscellaneous: 5- diodes, IN34, 1N82 or other 
general -purpose type; I- crystal, 3.579545 -mc series - 
resonant type; I- s.p.s.t. switch; I- chassis, approxi- 
mately 3 x 8 x 12 inches; I -color wheel (to be 
described in following article); 6-9 -pin miniature 
socket; 2 -7 -pin miniature socket; I -octal socket. 
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Camera setup to televise important information from the cyclotron. 

VIEWING CYCLOTRON TARGETS 
By A. A. 

AN unusual application of industrial 
television has been made at Wash- 

ington University, St. Louis. A TV cam- 
era (see photo) faces the target side of 
a cyclotron and is focused on the irradi- 
ation chamber containing the target. 
The video output of the camera is cou- 
pled to a standard TV receiver (see 
photo) at the control desk through a 
single 72-ohm coaxial cable about 180 
feet long. The line is tapped at other 
points for monitors used in different 
parts of the laboratory. 

SCHULKE 
The camera uses a standard movie 

camera lens but was equipped with a 
3 -inch f1.9 telephoto lens to keep it far 
enough away from the stray field of the 
cyclotron magnet and still have a close - 
up view of the target. A magnetic field 
as weak as 15-20 gausses produced ob- 
jectionable picture distortion. 

Initially, the scientists were con- 
cerned that the intense neutron and 
gamma radation from the cyclotron 
might cause scintillations in the camera 
phosphor, but that did not occur. 

The viewing position. An ordinary television receiver is used as monitor. 
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TELEVISION'S YEAR OF DECISION 

TELEVISION ends its first decade 
of commercial existence with a 
success story unmatched in any in- 
dustry. Starting from zero in 1946, 

in 10 years it has become a major in- 
dustry. There are now more than 36; 
000,000 TV sets in the hands of the 
public, representing a total investment 
-when you count initial cost, anten- 
nas, installation, servicing -of nearly 
$16,000,000,000. And today well over 
90% of the American population is 
within viewing range of at least one 
of the nearly 500 television stations. 

Impressive as TV's report card is, 
it's not an all -A average. There have 
been failures along with the successes. 
Some important decisions must be made 
in 1956, and they may determine the 
extent of American television's future 
growth. These decisions, which will be 
made in Washington by the Federal 
Communications Commission, will di- 
rectly affect the future character of 
television, the design of TV sets and the 
number of channels which will be avail- 
able in your own home town or city. 

This question will challenge the FCC 
in 1956: Is the television allocation 
plan a failure? The allocation plan, a 
blueprint for TV's growth adopted in 
1952 after years of study, contains geo- 
graphical assignments for more than 
200 stations on 82 channels. But the 
rapid growth of new transmitting sta- 
tions seems to be slowing down to a 
walk at around the 500 -mark. And 
worse -even during TV's "boom" pe- 
riod, more than 50 stations have been 
forced to leave the air. 

The "good" and "bad" channels 
By 1955, it had become obvious that 

there were "good" and "bad" television 
channels. A "good" channel is a v.h.f. 
channel in a market with enough popu- 
lation to support a station of the rela- 
tively elaborate design required by the 
FCC. 

Channels 14 to 83 in the ultra -high 

*Associate editor, Television Digest With Elec- 
tronic Reports 

JANUARY, 1956 

By DAVID LACHENBRUCH* 

territory were opened to TV settlement 
in 1952 because the FCC realized that 
in television -as in any industry -there 
must be competition to maintain eco- 
nomic health. It wanted competition be- 
tween stations and between networks 
for the viewer's favor, and it wanted 
to give the viewer a choice between as 
many channels as possible. 

But this competition didn't come, in 
most areas- because a u.h.f. station 
just cannot compete with v.h.f. out- 
lets. The public just will not bother to 
buy converters or new sets to receive 
the u.h.f. channel. It was the lesson of 
FM all over again, as John Q. Public 
demonstrated his distaste for convert- 
ers, gadgets and extra installation 
charges. And without the big audiences 
made possible by mass set circulation, 
neither the networks nor the adver- 
tisers found it profitable to use many of 
the u.h.f. stations. 

There have been some notable ex- 
ceptions to this rule, however. U.h.f. 
stations were welcomed by the public 
wherever there was no v.h.f. -and 
hence no conversion problem. Some 
u.h.f. stations have gained a good toe- 
hold where they have one v.h.f. com- 
petitor. But where there are two or 
more v.h.f. stations -zowie! 

In 1954, 31 ultra -high stations went 
broke and quit operating; in 1955 about 
20 more. Nevertheless, there are still 
more than 100 u.h.f. outlets on the air. 
A recent FCC study found only 18 of 
these operating at a consistent profit, 
most of them in areas without any 
v.h.f. stations. 

Should u.h.f. be encouraged or aban- 
doned? Is there an available substitute 
for u.h.f. or is time the only cure for 
television's biggest headache? No one 
has come up with an answer. 

Congress, RETMA & FCC 
The problem is being tackled at three 

different levels. The FCC has asked for 
industry's advice on whether to scrap 
the old allocation plan and substitute a 
new one. With the FCC's blessing, the 

Radio -Electronics -Television Manufac- 
turers Association set up its Frequen- 
cy Allocation Study Committee to 
investigate the whole allocations sit- 
uation and advise the FCC. In a 
preliminary report, RETMA's study 
committee urged the commission to 
save u.h.f. and refuse to scrap the al- 
location plan. Serving on this commit- 
tee are seven top executives of TV 
transmitter and receiver manufactur- 
ers, under the chairmanship of General 
Electric's electronics vice president, Dr. 
W. R. G. Baker. He is known for his 
work as chairman of the first and sec- 
ond National Television System Corn - 
mittees, which devised the present 
standards for bath black- and -white and 
color TV. 

Attacking the problem from the en- 
gineering standjoint is the Allocations 
Engineering Study Committee, headed 
by Prof. Edward Bowles of MIT and 
comprising the industry's top engi- 
neers. This committee was established 
by Senator Warren G. Magnuson, 
chairman of the Senate Interstate and 
Foreign Commerce Committee. He has 
promised full -scale hearings on alloca- 
tions early in 1956. 

While a number of proposed solu- 
tions have been advanced, they all boil 
down to three basic plans. The FCC 
must choose between them or perhaps 
select a combination. Each has its 
drawbacks. 

Solution by "de- intermixture" 
Proponents of "de- intermixture" 

point out that there's nothing wrong 
with u.h.f. except when it's placed in 
direct competition with v.h.f. Their pro- 
posal: Rejigger the allocation plan so 
that each market is either all u.h.f. or 
all v.h.f. 

Opponents of this proposal say that 
to be effective it would require a com- 
pletely new allocation plan, with tre- 
mendous expense to the public and to 
existing stations -and that even then 
it wouldn't work very well, because 
there will always be areas where high- 
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This unlicensed 
booster serves 
Bridgeport, Wash. 
Note complete 
transmitter on pole. 

This array of Yagis 
cut to Spokane's 
frequency feeds il- 
legal booster trans- 

mitter. 

KTRE -TV, channel 9 Lufkin, Tex., one of the country's most elaborate repeaters. 
A satellite of KPRC -TV of Houston, its power is 25 kw, antenna height 540 feet. 
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powered v.h.f. signals will come barg- 
ing into "u.h.f.- only" territories. For 
example: Though Allentown, Pa., 
might be a "u.h.f.- only" area, a good 
signal from "v.h.f.- only" Philadelphia 
could easily be received there. 

The FCC has already rejected 
all pending petitions to "de- intermix" 
individual areas, insisting that de- inter- 
mixture should not be attempted on a 
piecemeal basis. 

New v.h.f. channels? 
Another school of thought -which 

has two of the seven FCC commis- 
sioners as adherents -argues that the 
only long -term solution is to abandon 
u.h.f. and get hold of more v.h.f. chan- 
nels. They would pick up part of the 
spectrum immediately above channel 
13, and carve out anywhere from 12 to 
40 new v.h.f. channels. They argue 
that this band is largely occupied by 
Government and public service radio, 
much of which could be moved to the 
u.h.f. band. 

Experts on military radio say this 
plan is doomed. FCC has no direct con- 
trol over Government use of the radio 
spectrum and it is almost inconceivable 
that the Armed Forces would let go of 
their v.h.f. channels, which are becom- 
ing increasingly useful to national de- 
fense as a result of the development of 
new ultra -reliable long -distance v.h.f. 
radio communications techniques. An- 
other strong argument against the 
"new channels" plan is that it would 
have the same major drawback as 
u.h.f.: existing receivers would have to 
be converted to get the new television 
channels. 

Nevertheless, leaving no stone un- 
turned, the FCC has already asked the 
Office of Defense Mobilization how 
many v.h.f. channels the military can 
spare -if any. 

A proposal which has gained some 
favor recently is the "v.h.f. drop -in" 
or "shoe- horn" plan. This would involve 
putting more stations on the current 12 
v.h.f. channels, squeezing them into lo- 
cations where they are not now as- 
signed. To minimize interference with 
existing stations, the "drop -ins" would 
be forced to use low power, directional 
antennas and perhaps vertical antenna 
polarization. Existing v.h.f. outlets 
wouldn't be changed, but existing u.h.f. 
stations might be given first priority on 
the new v.h.f. "shoe- horn" assignments. 

Some drawbacks are apparent in this 
plan, too. It would almost certainly 
mean writing off u.h.f. as dead. Sta- 
tions on the same channel would be 
located nearer to each other than at 
present -and there would be an inter- 
ference problem. There still would be 
no equality among stations, since the 
newer "dropped -in" stations would be 
limited to powers as low as 5 kw, while 
the older outlets could continue at 
maximum power. But perhaps the 
plan's biggest deficiency is that it 
wouldn't provide enough channels to 
give most viewers a choice between 
three different stations. 
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Boosters and satellites 
As a partial answer to the problems 

of u.h.f. and the demand for television 
service in areas too small to support 
full- fledged stations, the FCC in 1955 
paved the way for small "repeater" 
stations which can be set up for a frac- 
tion of the cost of a complete TV sta- 
tion. 

For the first time, it authorized 
"satellite" stations -outlets which don't 
have their own studios but pick up the 
signals of a "mother" station and re- 
broadcast them on another channel at 
effective radiated powers as low as 100 
watts. Satellites are now permitted on 
both the v.h.f. and u.h.f. bands. A hand- 
ful have already gone on the air in 
relatively sparsely settled areas. A slow 
but steady increase in satellites may 
account for the larger part of TV sta- 
tion expansion in 1956. 

An even less expensive type of re- 
peater service has been proposed by the 
FCC and may be inaugurated within 
the next few months. This is the "boost- 
er station" or "amplifying transmit- 
ter," which rebroadcasts on the same 
frequency as the mother station (see 
"Booster Transmitter Increases TV 
Station Range" RADIO- ELECTRONICS, 
January, 1954). To help u.h.f. stations, 
the FCC has proposed that boosters be 
used to fill in holes and shadow areas 
within normal coverage circles of u.h.f. 
outlets only. 

Boosters and satellites may be the 
key to a new TV expansion boom -into 
the smaller towns. A complete booster 
station will sell for as little as $12,500, 
as compared to about $100,000 for a 
not -very -elaborate full- fledged TV sta- 
tion equipped with studio, live cameras, 
etc. 

One leading manufacturer estimates 
that nearly 1,400 low -power repeaters 
may be built in the next five years - 
including 375 satellites with powers up 
to 10 kw or more, 600 of 100 -200 watts, 
and another 140 low- powered boosters. 

"Unlicensed radiator" headache 
There's no question that low- priced 

and low- powered boosters have a tre- 
mendous potential. Proof is easily 
found in the epidemic of "unlicensed 
radiators," which have sprung up in 
the far Northwest. Though the FCC 
has tried to crack down on these tiny 
TV boosters, they continue to multiply 
like rabbits -and it's a good guess that 
there are now as many as 200 of them 
in operation in Washington and Oregon 
alone. 

A typical illegal booster might be 
found on a hilltop near a small isolated 
town and might consist of a Yagi re- 
ceiving antenna, a small low -power 
transmitter (often less than 1 watt and 
of the type used by wired community 
TV systems) and a transmitting anten- 
na -just enough to pull the signal over 
the mountain top and aim it at town. 
They operate completely unattended. 

Their origin is in the desire of people 
in small and remote communities to 
have television. They are generally 
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operated by public- spirited citizens; 
often they are financed by community 
subscription. 

So important have these "TV coffee- 
pots" become that Senators and Con- 
gressmen from the far Northwest are 
spearheading a drive to legalize them. 
The FCC argues, however, that these 
stations can't be licensed because they 
are operating on frequencies not allo- 
cated to their areas, they may be caus- 
ing interference to other radio services 
and they don't conform to the high en- 
gineering standards required of TV 
stations. 

Pay -as- you -see television 
The FCC is determined to try to cure 

its allocation headache before it gets 
around to such issues as subscription 
television- which, despite heavy pub- 
licity, isn't considered a particularly 
pressing item on the agenda. But be- 
cause the whole idea of fee TV is high- 
ly controversial, it may well be decided 
in Congress rather than by the FCC. 
At any rate, this issue isn't likely to 
be decided this year. 

A colorful 1956 
Though allocations problems may 

TELEVISION 

well slow down television's expansion 
into new outlets in 1956, another dimen- 
sion of expansion will be just begin- 
ning. After several false starts, color 
TV may really begin to roll by the end 
of the year. 

More than 75% of the population is 
now within range of a color TV sig- 
nal, and the networks are providing 
more than two hours of color program- 
ming a day. This should be enough to 
spur the traditional American demand 
for something better. 

The high price tag on color sets is the 
major barrier. While sales of color sets 
in 1956 won't be impressive except by 
comparison with 1955, they will be suf- 
ficient to make possible real mass pro- 
duction. As a result, prices of color 
receivers should drop to more realistic 
levels in 1957. 

As 1955 closes and 1956 begins, tele- 
vision's biggest problems rest squarely 
on the shoulders of the FCC. The in- 
dustry's past has been impressive and 
its future looks colorful. But the pat- 
tern of television's expansion into a 
multiple -channel service for all the 
towns and villages of America is due 
to be determined in 1956 by the regu- 
lators in Washington. END 

UNUSUAL SYNC TROUBLE 

THE 
set was a Motorola TS88. The 

owner phoned and said that his set 
worked well except for the picture tube 
going blank intermittently. This would 
occur once or twice an evening for a 
period of about 30 seconds. All hori- 
zontal sweep circuit tubes were re- 
placed, including the damper and high - 
voltage rectifier. A few days later the 
owner reported the same trouble, and 
the set was removed to the shop. 

Routine voltage measurements re- 
vealed nothing out of the ordinary. The 
set was allowed to run, and the next 
day the screen went blank. Touching 
the cap of the 1B3 indicated very little 
high voltage, and before any other 
checks could be made the picture re- 
turned. At least, this ruled out an in- 
termittent picture tube. 

I then checked the voltage at the grid 
of the 6BQ6 -it matched that indicated 
in the service information. A few min- 
utes later the trouble recurred and I 
noticed the 6BQ6 grid voltage increased 
(became more negative) 8 volts while 
the screen and cathode voltages re- 
mained normal. I suspected the trouble 
might be in the flyback transformer. 
This was replaced and a careful check 
was made of the deflection yoke and its 
associated components. The set played 
2 days and then it happened again. 

Deciding to move the chassis to the 
work bench, I removed the antenna - 
instantly the picture appeared. I then 
connected the antenna and the picture 
disappeared. As I repeated this proce- 
dure several times, the picture came 
on and off as if controlled by a switch. 

Fortunately, this time the inter- 

mittent lasted for a few minutes, long 
enough to determine that, when the set 
was tuned to an unused channel, the 
picture would appear; when tuned to 
an active channel, the screen would go 
blank. Since the trouble occurred with 
a signal, it appeared that the sync cir- 
cuit might be affecting the horizontal 
oscillator. 

A scope was placed at the grid of the 
6BQ6 with the antenna connected. Pic- 
ture and waveform were normal. When 
the intermittent occurred, the horizon- 
tal sweep frequency rose to about three 
times its normal rate; switching to an 
unused channel restored normal wave- 
form. It was apparent that the defect 
was in or applied to the horizontal 
oscillator. 

This set uses a 6AL5 phase detector. 
The scope was applied to pins 5 and 7 
-only one had the sync signal. I then 
checked the plate and cathode of the 
preceding sync splitter -both had sync 
signals. The trouble had been found. 
The coupling capacitors from the sync 
splitter to the phase detector were re- 
placed and the picture was perfect. 

Out of curiosity, the capacitors were 
tested on a capacitor bridge. They 
checked very well except one would 
cause the 6E5 "eye" to flicker occa- 
sionally. The increase in horizontal 
frequency was so great that the flyback 
transformer functioned poorly, develop- 
ing very little high voltage. Had I 
observed the grid of the 6BQ6 with a 
scope instead of making voltage meas- 
urements with a v.t.v.m., a great deal 
of time would have been saved. Henry 
S. Connolly 
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Fig. 3-Schematic diagram of the Standard Coil type TD -B Rainbow tuner. 
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By E. D. LUCAS, Jr. 
FRONT ends of television receivers 

have long been identified by color- 
ful code names both within the 
industry and in consumer adver- 

tising. Thus it is no surprise that Stand- 
ard Coil Products should introduce a 
new TV tuner called the "Rainbow." 

What is surprising is that just one 
simple refinement in the well known 
cascode tuner circuitry should achieve 
such notable improvements in per- 
formance. There are many engineering 
advances in the Rainbow design. But 
the major feature is a novel circuit 
which ties the cathode of the second 
triode of the cascode amplifier to the 
cathode of the pentode mixer stage 
(Fig. 1) so that the two stages oper- 
ate in parallel so far as d.c. level is 
concerned and in series with the first 
input triode of the 6BQ7 -A cascode 
amplifier. As a result, a.g.c. applied 
directly to the grid of this first triode 
is also applied indirectly to both the 
second triode and to the mixer. 

The r.f. signal input from the second- 
ary of the antenna coil strip (L2) and 
the a.g.c. voltage are both applied to 
the grid of the first triode. As the 
amount of a.g.c. voltage is increased, 
over a range from about 0 to -8 volts, 
the plate voltage of this triode rises 
while the amplification or gain of this 
stage is reduced. Since this first triode 
plate is tied through L7 to the cathode 
of the second cascode triode and thence 
through R3 to the cathode of the pen- 
tode mixer section of the 6BR8, the 
two cathodes will also rise in volt- 
age. Consequently the voltage across 
both the second triode and the pentode 
will be reduced and the gain of these 
two stages lowered in proportion. 

Thus the basic advances in the Rain- 
bow circuitry consist of relatively sim- 
ple modifications which result in the 
indirect application of a.g.c. voltage 
for gain reduction of both the second 
cascode stage and the mixer. 

Advantages of new circuit 
1. Improved tilt characteristic over 

the entire a.g.c. range. Fig. 2 shows 
typical response curves of previous 
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tuner designs. With a low level of a.g.c. 
signal, less than -3 volts, there has 
been a tendency to peak the video car- 
rier as indicated by the left hump of 
Fig. 2 -a. At the typical alignment bias 
level of -3 volts there is the desired 
response characteristic (Fig. 2 -b) with 
two minor peaks for video and audio 
carriers. Still higher a.g.c. voltage has 
produced a response like that of Fig. 
2 -c where there is a marked tilt at the 
audio end of the curve. 

Specifications of color TV receivers 
require that the amount of tilt be held 
to within ±15 % over the entire range 
of a.g.c. voltages. As indicated in Fig. 2 

conventional tuner designs have met 
this specification only in the middle of 
the a.g.c. range, with resulting de- 
terioration of color reception in areas 
having either very strong (maximum 
a.g.c.) or weak (minimum a.g.c.) sig- 
nals. 

The Rainbow circuit limits tilt with 
bias so that the response curve is main- 
tained well within the required 15% 
limits. This is accomplished because the 
new circuit maintains better loading 
on the first triode grid over the full 
a.g.c. bias range. Thus, the frequency 
of the first tuned circuit is not shifted 
nearly as much as in previous cascode 
or pentode circuits. 

While the Rainbow circuit is among 
the first to meet the frequency re- 
sponse requirements of good color TV 
reception, it also has advantages in 
black- and -white reception, especially 
where there are wide variations in sig- 
nal level. 

2. Improved voltage standing wave 
ratio vs. a.g.c. Maintaining a low 
v.s.w.r. is important; particularly in 
color reception. Installations with long 
antenna lead -ins often make the prob- 
lem of receiving acceptable color pic- 
tures acute, since the bandpass charac- 
teristics of the receiver's front end 
may be badly distorted by reflections. 

A separate antenna primary coil Li 
is tuned for minimum v.s.w.r. and 
noise. As shown on the detailed schema- 
tic (Fig. 3) separate primary and sec- 
ondary antenna coils Ll and L2 are 
used and the loading is increased by 
47,000 -ohm damping resistor R2. An- 
other achievement is maintenance of 
better v.s.w.r. with high, medium and 
low a.g.c. bias. 

Tests indicate that the v.s.w.r. of 
the new design does not exceed 3 to 1 

at any a.g.c. bias, while at most signal 
levels the ratio is no greater than 2.5 
to 1. This is helpful not only in main- 
taining good response to color signals 
but also in eliminating the smear often 
apparent in black- and -white reception 
with changes in signal strength. 

3. Improved noise figure vs. gain re- 
duction. This measurement of a tuner's 
performance is considered by leading 
engineers to represent a better yard- 
stick than the more frequently used 
criterion of noise figure vs. a.g.c. The 
novel a.g.c. circuit in the new Rainbow 
makes possible lower noise values as 
the bias increases. With conventional 
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68Q7-A 
FERRITE I 6BR8 
INPUT 
BALU N 

TELEVISION 

Standard Coil's 
"book" fine tuner. 

Overall view of Standard 
Coil's Rainbow television tuner. 

a.g.c. action it has been apparent in 
cases where the r.f. signal input level 
was 500 to 1,000 microvolts, for exam- 
ple, that the noise figure of the tuner 
has increased too rapidly as more 
a.g.c. is applied -that is, under typical 
conditions where signal levels are fluc- 
tuating and stronger signals result in 
the appearance of more noise while 
increased a.g.c. voltage is applied. The 
Rainbow circuit, by applying a.g.c. not 
only to the first cascode triode but also 
indirectly to the second cascode stage 
and the mixer, limits the noise level so 
that the noise figure does not rise near- 
ly as rapidly with gain reduction as in 
previous tuners. (See Figs. 4 and 5.) 

This advance helps produce cleaner 
pictures in both black- and -white and 
color, except possibly in deep fringe 
areas. 

4. Improved a.g.c. characteristic and 
much higher maximum gain reduction. 
With TV stations increasing their ef- 
fective radiated power, one problem in 
receiver design has been to maintain 
good reception characteristics where 
the signals are extremely strong. Ex- 
pressed somewhat differently, while TV 
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reception has been pushed out into 
fringe areas, much emphasis has been 
on increased sensitivity, high gain and 
low noise of the receiver front end. 
Now the same tuner must be capable 
of handling very high signal levels for 
receivers close to transmitters which 
have stepped up their power. 

Previous tuners have been able to 
produce a maximum gain reduction of 
about 54 db with maximum a.g.c. signal 
applied. By comparison, the Rainbow 
circuit with a.g.c. applied to both parts 
of the cascode and the mixer achieves a 
gain reduction of 80 db and higher. 
(See Figs. 5 and 6.) 

In a recent test with a popular 1956 
television receiver, the i.f. a.g.c. was de- 
liberately shorted and a relatively tre- 
mendous input signal of 0.2 volt r.f. 
(200,000 microvolts) was fed into two 
identical receivers, identical except 
that one tuner was conventional and 
the other the new Rainbow. With the 
old -style tuner this signal level literally 
swamped the picture, sync was lost and 
the set was completely overloaded. The 
Rainbow presented a clean picture. 

One advantage which Standard Coil 
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Fig. 5 -Gain reduction and noise fig- Fig. 6 -Graph of gain reduction vs. 
ure vs. a.g.c. in Standard Coil tuners. a.g.c. in Standard Coil tuners. 
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Below- Underside of Rainbow tuner show- 
ing the coil drum and fine -tuning control. 

Right -Closeup of the 
Rainbow underchassis. 

BALUN 

engineers believe will result from this 
feature of increased maximum gain re- 
duction is that TV set manufacturers 
can probably simplify their i.f. ampli- 
fier design. While it has not been de- 
sirable to use a two -tube i.f. amplifier 
strip because a.g.c. can be applied only 
on the first stage, and hence very 
strong signals have overloaded the 
previous tuners and two -stage i.f. de- 
signs, the fact that the Rainbow offers 
up to 80 db or more of gain reduction 
in the presence of extremely high in- 
puts means that it should now be pos- 
sible to get good reception with a two - 
stage i.f. strip. 

5. Elimination of delayed a.g.c. in 
receiver i.f. design is now possible be- 
cause of the marked improvement in 
noise figure vs. gain reduction achieved 
by the Rainbow circuit. 

Design details 
Starting with the antenna input 

(Fig. 3), the input circuit consists of a 
novel ferrite balun -from the 300 -ohm 
balanced antenna lead -in to an un- 
balanced 300 -ohm input to the tuner. 
This circuit provides isolation from 
d.c. voltages or 60 -cycle a.c. without 
the need for additional capacitors. 
Hence it is particularly useful with 
a.c. d.c. receivers. (Standard Coil is 
now supplying the industry in quantity 
with similar ferrite baluns for 300 - 
ohm balanced to 75 -ohm unbalanced 
lines for coaxial cable installations 
such as community TV systems.) 

From the input balun the signal goes 
through improved 41 -mc i.f. traps, the 
parallel circuit of Cl and L6 and series 
circuit C2 and L8. 

There is a separate antenna primary 
coil Ll, for each channel. 

Separate primary and secondary an- 
tenna coils Ll and L2 are inductively 
coupled so as to obtain the best v.s.w.r. 
and noise figure. The r.f. signal from 
secondary L2 is fed to the grid of the 
first cascode triode, pin 7 of the 6BQ7 -A, 
along with the a.g.c. signal coming 
through grid damping resistor R2 and 
bypassed by C15, a bypass capacitor 
that prevents radio frequencies from 
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feeding back into the i.f. a.g.c. circuit. 
Neutralizing capacitor C4 is used in 

this first triode stage to obtain an im- 
proved noise figure and to maintain 
minimum tilt with bias. Trimmer C3 
compensates for variations in the input 
capacitance of the tube. 

Peaking coil L7, connected between 
the plate (pin 6) of the first triode and 
the cathode (pin 3) of the second cas - 
code triode, is used to obtain optimum 
gain on the high v.h.f. channels. 

Isolating resistor R3 couples the 
cathode of the second triode with the 
cathode of the pentode mixer. Capaci- 
tor C14 grounds the mixer cathode for 
r.f. signals. Here is the circuitry which 
represents the major advance of the 
Rainbow design: the second cascode 
triode and mixer are in parallel so far 
as d.c. voltage is concerned, and the 
two are then in series with the first 
triode. 

In the grid circuit of the second tri- 
ode, R4 is a 2.2- megohm dropping re- 
sistor from B plus and an additional 
4.7- megohm resistor is connected be- 
tween the grid and ground to form a 
voltage divider. This second resistor 
was added to reduce the gain of the 
tuner more sharply with increase in 
a.g.c., since now this grid (pin 2) be- 
comes negative with respect to the 
cathode (pin 3) when the cathode volt- 
age exceeds about 164. 

Bypass capacitor C12 grounds the 
grid of the second cascode stage for 
r.f. Trimmer C5 is similar in function to 
C3; it compensates for variations in 
output capacitance of the tube. 

The coupling circuit, coils L3 and 
L4, provides inductive overcoupling 
controlled to obtain optimum bandpass 
characteristics. The signal from L4 
goes through coupling capacitor C6 to 
the first grid (pin 9) of the pentode 
mixer, part of the 6BR8. This tube is a 
specially rebased 6U8 designed to 
facilitate the tuner wiring layout. 

While discussing tubes, a version of 
the Rainbow tuner is being produced 
with the 4BQ7 -A and 5BR8 instead of 
the 6BQ7 -A and 6BR8, respectively, 
for TV receiver chassis with 600 -ma 
series- heater circuits. 

"BOOK "FINE TUNER 

Loading resistor R11 in parallel with 
L4 is used to limit the peak -to- valley 
ratio of the response curve of the cas - 
code amplifier output. 

Resistors R5 and R6 form a voltage 
divider for the r.f. test point, to see 
this response curve. When looking at 
the r.f. bandpass at this test point, it 
is essential to use an 80 -sf electrolytic 
capacitor connected between the pen- 
tode mixer cathode and ground -that 
is, in parallel with C -14 -to eliminate 
hum and distorted 60 -cycle response, 
Capacitor C7, like C3, is a trimmer to 
compensate for varying input capaci- 
tance. 

In the pentode screen grid circuit, 
C13 is a bypass capacitor for r.f. while 
L9 is an inductance that raises the in- 
put impedance of the mixer grid on 
high -band v.h.f. signals. 

The B -plus supply for the oscillator 
is 135 volts instead of about 240. Com- 
pensating capacitors C10 and C11 in 
the grid circuit maintain a minimum of 
oscillator drift. The well -known slug - 
tuned oscillator coil L5, is adjustable 
from the front for each channel. 

An innovation is the "book" type 
fine tuner (so called because it appears 
to open and close like a book, with its 
loop and flap) which provides both in- 
ductive and capacitive tuning (see 
photo). It is in the tuner chassis, and 
three finger springs are grounded on 
the center disc so that local oscillator 
radiation is maintained well within 
RETMA specifications. Another im- 
portant advantage in performance is 
that, by providing both inductive and 
capacitive tuning, the book fine tuner 
has a range of 2.5 to 3.5 me per chan- 
nel over the whole v.h.f. band from 
channel 2 to 13. The inductance is par- 
ticularly useful in restricting the fine - 
tuning range on the high channels; the 
capacitance helps restrict the fine -tun- 
ing range on the lows. 

The author wishes to thank Robert 
Eland, chief engineer- research, for 
assistance with the text,. and James 
Brown, chemical engineer, Standard 
Coil Products, Inc., for the photographs 
illustrating this article. END 
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By H. P. AI_rLY ,,_ 

THE accompanying bar graphs show a cross -section of 
monochrome television receiver design in 1955. Lengths 
of bars correspond to relative importance or popularity 
of 165 types of circuits and components. 

The graphs are derived from chassis marketed as 1955 
models by 28 major manufacturers. Where the same maker 
produced chassis with numerous important differences in 
design the types are considered separately. In arriving at 
percentages for picture tubes, tuners and some other fea- 
tures, consideration has been given to various kinds offered 
on either the same or different chassis. The minimum num- 
ber of models analyzed for any one classification in the table 
is 60 and for some classifications the number of models ap- 
proaches 100. 

The number of times each design feature appears is repre- 
sented as a percentage of the total number of chassis and 
by the length of a graph bar. Bars not so joined relate to 
minor features. Percentages are to the nearest values which 
avoid fractions. 

In many classifications variations are not separately 
listed. As examples: Most a.g.c. rectifiers are tubes but 
some are crystal diodes. There are a number of varieties of 
plate -grid -coupled multivibrators for vertical deflection, 
differing in connection of hold and linearity controls as well 
as in other details. 

There are simplified circuit diagrams for a number of 
features referred to. These illustrate easily recognized or 
distinctive characteristics but are not complete operative 
circuits. Numbered notes explain the meanings of some clas- 
sifications. 

It is interesting to pick out the most used design or com- 
ponent in each group, or for each function, and thus arrive 
at what might be called the average television receiver of 

JANUARY, 1956 

1955. A listing of designs least used might add up to the 
most obsolete composite or else the one most advanced, 
depending on whether the features are on the way out or in. 

It is interesting also to look for once -familiar designs 
which have disappeared or nearly so. A few of these are 
shown by zero percentages. Even more important to the 
service technician or student is the appearance or the growth 
in popularity of designs looked upon as novelties not too 
long ago. These include such things as contrast control on 
the picture -tube input, new sound take -offs and gated -beam 
demodulators, pentagrid tubes in the sync section and many 
others. 

DESIGN FEATURES Percentages 

Nominal size 
14 inches 
I7 inches 
21 inches 
24 or 27 inches 

Envelope 
All glass 
Metal cone 

Face shape 
Rectangular 
Round 

Face plate 
Spherical 91 

Cylindrical 

Viewing screen 
Aluminized, metal- backed 50 

Others 50 

Picture Tube 

2 

18 

69 
II 

99 
1 

100 

0 

9 m 
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DESIGN FEATURES Percentages 

Focus 
Electrostatic 

Fixed voltage 
Voltage choice (Note I ) 

Adjustable voltage 
Magnetic (Note 2) 

36 
18 

10 

36 

Small Tubes 
(Exclusive of Power Rectifiers) 

Number of tubes 
14 to 16 

17 fo 20 
21 or more 

Sections in tubes (Note 3) 
18 to 21 

22 to 25 

26 to 30 

Channel selection 
Turret 
Incremental or switch 

Frequency bands 
V.h.f. only 46 
V.h.f. and u.h.f. (Note 4) 54 

R.f. amplifiers 
Cascode 79 
Pentode 21 

Triode 0 

Mixers (Note 5) 
Pentode 67 
Triode 33 

48 
44 

8 I 
24 
50 
26 

Tuners 

58 
42 

+ G D OR AGC GND OR AGC 

Fig. A-Types of interstage coupling. 

!I 

l l 

B 

B+I B +2 

Fig. B- Contrast in input circuit. 

PIA 

Fig. 
nant 

C- Various 4.5 -mc parallel -reso- 
traps in grid, cathode and plate 

circuits. 

TRAP 

TRAP 

B+ 

Fig. D- Diagram shows series traps. 
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Bi- 

ONO OR ARC 

SOUND-SYNC AMPL 

FROM VIDEO DET 

DESIGN FEATURES Percentages 

I.f. Amplifier Section 
Number of amplifier tubes 

Two 
Three 
Four 

Interstage couplings 
(Note 6, Fig. A) 

Trans., single -tuned 77 
Trans., double -tuned 6 

Single coils, impedance 2 

More than one type 15 

Intermediate frequencies (mc) 
40 to 50 75 
20 to 30 25 

Trap type (Note 7) 
Accompanying sound 41 

Adjacent sound 48 
Adjacent video I I 

Traps, total per receiver 
None 15 
One 39 
Two 26 
Three 15 
Four 3 

Five 2 u 

2 I 
90 

8 

Automatic Gain Controls 
Voltage obtained from: 

Video detector load 48 
Keyed or gated a.g.c. tube 40 
A.g.c. rectifier IO min 
Ratio detector capacitor 2 1 

Auxiliaries 
Clamp or delay (Note 8) 32 
Sensitivity adjustment 17 

Video Section 
Video detector 

Crystal diode 59 
Diode tube (Nofe 9) 41 

Video amplifier stages 
One 
Two 

4.5 NC AMPL 

80 
20 

Bt 

Fig. E -Sound -sync amplifier circuit. 

Notes 
1. Convenient terminals are provided for con- 

nection of the focus anode to either of two or 
more voltages for obtaining optimum perform- 
ance. 

2. The great majority of magnetic focusing 
devices are of the adjustable permanent -mag- 
net type. 

3. The distinction between number of tubes 
and number of tube functions is desirable be- 
cause of numerous dual and twin types built into 
a single envelope. For example, a diode -pentode 
is one tube and is so counted, but this one tube 
serves two functions: it may be a video detector 
and also an i.f. amplifier. As a further example, 
a receiver might have a total of 18 small tubes, 
but if 5 of these are dual or twin types, these 6 
tubes may serve 10 functions. Then the total 
number of tube functions in that receiver will 
be 23, made up of 10 functions served by the 10 
duals plus 13 functions served by the remaining 
single -section tubes. 

4. Classification refers to u.h.f. tuners or 
u.h.f. sections of v.h.f. tuners used as standard 
equipment. A given chassis with u.h.f. tuning 

IF AMPL 

Fig. F -I.f. amplifier reflex circuit. 
often serves for one group of models ; a chassis 
otherwise similar except without u.h.f. tuning 
may be used for other models. 

5. A pentode mixer in present -day sets usually 
is one section of a dual tube whose other section 
is a triode r.f. oscillator. A triode mixer ordi- 
narily is one section of a dual -triode whose other 
section is a triode r.f. oscillator. 

6. References are to couplings between i.f. 
amplifier tubes and from the final i.f. amplifier 
to the video detector. 

7. Percentages are based on a count of the total 
number of each kind of trap in all the receivers 
taken together. This indicates that there are 
more i.f. traps for adjacent -sound than for other 
interferences. But in any particular receiver 
there might be no adjacent -sound trap while 
other i.f. traps would be present. In a given 
receiver there may be almost any combination of 
kinds of traps. 

8. A tube or a tube section commonly called 
either a clamp or a delay most often is a diode, 
but sometimes a triode. In most cases the pur- 
pose is to maintain a suitable bias on the r.f. 
amplifier more or less independently of a.g.c. 
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DESIGN FEATURES Percentages DESIGN FEATURES Percentages 

Contrast control 
Video ampi. Cath. resistor 87 
Pis -tube signal input (Fig. B) 13 

Peakers 
Adjustable 5 

Nonadjustable 95 

D.c. restorer tube 3 

Picture -tube signal input 
To cathode 80 
To control grid 20 

Parallel resonant (Fig. C) 
Video amplifier plate 
Video amplifier grid 
Video amplifier cathode 

Series resonant (Fig. D) 
Video amplifier plate 2 u 

Video amplifier grid 13 u 

Sound take -off transformer 
(Note 10) 29 u 

No 4.5 -mc trap 

4.5 -Mc Traps 

44 - 
5 

2 i 

5 

Audio Section 

Amplifiers 
Beam power tube only 43 
Triode and beam tubes 57 Ismni 

Speakers 
Permanent magnet 93 

Field coil 7 

Sync Section 

Triodes, total sections (Note 12) 
One 5 

Two 47 
Three 13 

Four 5 In 
Five 2 u 

Pentagrid tube (Fig. H) 
With one triode 24 
Used alone 4 

Take -off for triodes 
Video amplifier output 82 
Video detector output 9 
Sound -sync amplifier (Fig. E) 7 IN 
D.c. restorer plate 2 1 

Sound 
Transformer (Note I I ) 

Video amplifier plate 
Video amplifier cathode 
Video detector 

Capacitor or direct from 
Video amplifier output 
Video detector output 

Sound -sync amplifier tube 
(Fig. E) 

Reflex in i.f. amplifier (Fig. F) 

Intercarrier 
Amplifiers, 4.5 me 

None 
One triode 
One pentode 
Two pentodes 

Demodulators 
Ratio detector 
Gated beam (Fig. G) 
Discriminator 

Take -off 

25 

Vertical 

Blocking oscillator (Fig. I) 
Plate trans. feedback 
Cathode trans. feedback 
Others 

Multivibrator oscillator 
Plate- grid- coupled Fig. J) 
Cathode -coupled 

Height control 
Oscillator plate voltage 

Output amplifier 
Triode 
Beam or pentode 

Linearity control 
Amplifier cathode resistor 
Amplifier grid (Fig. K) 
Others 

Output transformer 
Autotransformer 
Insulated secondary 

Deflection System 

41 2 1 

2 1 11 INN 
2 

34 
29 

5 

3 

Sound Section 

2 i 
6 

38 

8 

100 

75 

25 

64 u 
28 

84 
13 u > 

3 

62 u 
36 

2 u 

77 
23 

9+ 

VOL CO`JT 

Fig. G- Gated -beam demodulator cir- 
cuit. 

bias on i.f. amplifiers, especially during recep- 
tion of weak signals. 

9. A triode with grid and plate connected to- 
gether is classed as a diode. Also, a triode in 
which cathode and grid are used as a diode is 
classed as a diode. Other diode tube detectors 
include one section of twin -diodes and the diode 
section of a diode- pentode. SYNC 

10. There is trap action in the primary of a 
sound take -off transformer connected in series 
with a video amplifier plate lead. Both primary 
and secondary are tuned to 4.5 mc. 

11. The primary of the sound take -off trans- 
former is in series with the tube elements. The 
secondary connects to the signal input of the 
4.5 -mc sound amplifier. 

12. Other than pentagrid tubes listed below, 
nearly all sync tubes are twin- triodes or are 
triode section of other multisection tubes. This 
classification refers to the total number of such SYNC 

triode sections per receiver. 
13. Pulses for horizontal retrace blanking 

may be obtained from a tap on the horizontal 
output transformer. Sometimes these pulses pass 
through an amplifier- inverter tube. Horizontal 
blanking pulses may be applied to any of the 
picture tube elements listed for vertical pulses, 

Fig. 

JANUARY, I 9 5 6 

H-Partiál pentagrid sync circuit. 

HOLD 

Fig. J- Plate- grid -coupled oscillator. 

Fig. I- Vertical blocking oscillators. Fig. K -Grid circuit linearity control. 
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Fig. L -Take -off for retrace blanking. 

1 t- .I\ 
% 

SYNC PHASE SPUTTER 
TO HORIZ MVB 

8+ 

Z 
CONTROL 

Fig. M -A triode phase detector. 

DESIGN FEATURES 

FREQ 

I SINE WAVE 

FROM OSC 

FROM OSC 

HORIZ OUTPUT 

HORIZ DRIVE 

8+ 

HORIZ DRIVE 

HORIZ OUTPUT 

Fig. N- Variable -pulse -width a.f.c. Fig. O- Horizontal drive controls. 

-0 
117 VA C 

Percentages 

Retrace Blanking 
Tracos blanked: 

Only vertical 95 
Vertical and horizontal 

(Note 13) 5 

Take -off for vertical (Fig. L): 
Yoke coil 
Output transformer tap 
Amplifier circuit 
Oscillator circuit 

Vertical pulses to 
Picture -tube cathode 
Picture -tube first grid 
Picture -tube second grid 

63 
10 Elm 
14 

13 

21 
68 
II 

Horizontal Deflection System 
Automatic frequency control 

Phase det. diodes 33 
Phase det. triode (Fig. M) 24 
Phase det., reactance 

(Note 14) 
Variable pulse -width 

(Fig. N) 38 

Oscillator 
Multivibrator 
Blocking 
Hartley 

Drive control (Fig. O) 
Voltage- divider capacitors 21 
Series capacitor to ampl. 10 

Oscillator plate voltage 4 
Negative peaking resistor 3 IN 

No separate control 62 

Output transformer 
Autotransformer 90 
Insulated secondary 10 ow 

Width control 
Inductor on output trans. 
Amplifier screen voltage 
Various others 
No separate control 

5 

57 
38 
5 

48 
8 ow 

10 
34 

14. This method is similar to the earlier one 
using a discriminator, reactance tube, Hartley 
oscillator and discharge tube, but has a phase 
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RECT 

1 

Fig. P- Series type B distribution. 

DESIGN FEATURES Percentages 

Linearity control 
Induction damper circuit 
Others 
No separate control 

Type 
Flyback or pulse 
Radio -frequency 

Rectifier tube 
Octal 
Miniature 

Anode kv (approx.) 
12 to 14 

14 to 16 

16 to 18 

18 to 20 

33 
5 

62 

High -Voltage Supply 

100 
o 

74 
26 

29 
56 

I 

4 

Low -Voltage Supply 

Power rectifier tubes 
One 44 
Two, paralleled 17 mms 
Two, different voltages 3 1 

Selenium power rectifiers 
One 5 
Two, voltage doubler 31 

Power filter 
Choke 84 
Spkr. field or focus coil 8 
Resistance- capacitance 8 ml 

B current distribution 
Direct to all tubes 46 
Series plates- cathodes 

(Fig. P) 54 

Tube heaters 
Parallel on power trans. 64 
Parallel on heater trans. 10 
Series, ordinary tubes 6 
Series, controlled warmup 

(Note 15) 20 

detector instead of a discriminator for correction 
voltage. 

15. This classification includes tubes designed 

especially for series heater strings. All cathodes 
reach normal emission within approximately the 
same time after voltage is applied. END 
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By GUY SLAUGHTER 

ICOULD hardly believe my eyes 
when Buzz Maloney walked into my 
shop. We'd been swapping Christ- 
mas cards ever since we got out of 

service, but we hadn't seen much of 
each other in all that time. Right now, 
his face was as long as a channel -2 di- 
pole. He was wearing a sharp -looking 
tweed suit, but his shoulders drooped 
under the padding. 

"What brings you to my town ?" I 
asked, after the first greetings were 
over, "and what's eating you ?" 

"I'm dead, Sid," Buzz informed me, 
pushing a TV chassis aside and sitting 
down on my bench. He stared at me 
mournfully. "An hour ago I got off the 
train a happy and carefree advertising 
man. Now I'm a bum and I'm dead." 

"Okay," I said, reaching for a cigar- 
ette and hoisting myself onto my high 
stool. "When you get around to it fill 
me in and we'll both weep." 

"Please, no comedy," Buzz moaned. 
"I'm not in the mood. You familiar 
with the Mister Typical TV Tech pro- 
motion?" 

I told him I was. Every radioman in 
the country had entered the thing a 
couple of months ago. It was written up 
in all the technical magazines and the 
prizes were worth trying for. There 
was service equipment, hi -fi apparatus, 
ham gear and even a trip to Hawaii for 
the winner, if winner is the right word. 
It seems that all the entries were to be 
run through IBM analyzing machines 
and qualifications of the entrants aver- 
aged. Then the one guy in the United 
States who most nearly represented a 
compromise among all TV technicians 
in age, height, weight, background, 
education and a hundred other things -a sort of root mean square of the 
industry -would be crowned Mr. Typi- 
cal TV Tech and win the jackpot. 

"It was my brainchild," Buzz said. 
"I dreamed it up and sold the idea to 
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my own agency and then to all the 
major electronic manufacturers in the 
country." As a promotion, he went on, 
up to now it had been a huge success, 
one of those naturals that -according 
to Buzz -comes along just once in an 
advertising man's lifetime! The only 
trouble was, now that the payoff was in 
sight, it had pooped out! 

The preliminary campaign had been 
completed, entries received from the 
forty -eight states, the statistical work 
done and the winner determined. His 
name had been released to the sponsor- 
ing organizations as well as to the 
newspapers, magazines, TV and radio 
news bureaus and even the wire serv- 
ices. All the vast machinery of pub- 
licity had been set in motion. The press 
releases were dated this very day and 
inside of a few hours the name of Mr. 
Typical TV Tech would be a household 
word. 

An uncooperative winner 
Buzz -the guiding genius of the 

whole thing -had just called upon the 
winner to advise him of his good for- 
tune and to prepare him for the cere- 
monies coming up tomorrow and had 
got what amounted to a kick in the 
stomach. Because the guy, Buzz said, 
had thought about it for a minute, then 
coolly announced he didn't want any. 

"So here I am," Buzz finished, al- 
most choking by now. "I'm a bum, be- 
cause the minute the word gets out my 
agency'll can me. And I'm dead, be- 
cause every sponsor and every maga- 
zine in the country will blacklist me! 

"I don't blame 'em," I said. "Every- 
body involved'll be the laughing stock 
of the century. Who ever heard of a 
contest winner refusing his prizes ?" 
I thought about it a minute. "But why? 
He must be nuts. What reason did he 
give ?" 

"It's the trip, mainly," Buzz ex- 

plained. "He claims he can't take three 
weeks off because he's got sets to fix." 

"He's got a point, there," I said. And 
I went on to explain how it is with us 
shop owners. You've got a good busi- 
ness, you have to take care of it. Get a 
few customers teed off at you for slow 
service and pretty soon you're out 
picking up crumbs with the chickens. 

Buzz said he could understand that 
so he'd promised to hire a technician 
for the guy and see that business went 
on as usual in the shop while Mr. Typi- 
cal TV Tech spent a few days receiving 
awards and getting his picture taken a 
couple hundred times and then went 
off on his trip. But it didn't work. The 
joker, Buzz sputtered, just insisted he 
didn't want any other man doing his 
work and wasn't interested in going to 
Hawaii anyway. When I suggested they 
drop the trip and just give the guy the 
other prizes, Buzz nixed that idea. It 
was an all -or- nothing deal, he said. 
Sort of a package affair. 

Suddenly I thought of something. 
"Hey!" I exclaimed. "If all this hap- 
pened in the last hour and you're here 
now, this clown must be a local boy. 
Who is he ?" 

"Character named George Myers. 
He's got a shop over on third ..." 

"Yeah, yeah," I cut him off. "I know 
George casually. He'd rather fix TV 
sets than eat. Really loves his work." 
I thought about that for a minute, and 
then I grinned. "You know what, Buzz? 
I think I can solve your problem. All 
we have to do is make him change his 
mind." 

"Sure," Buzz said grimly. "That's 
all. But I got the impression he's like a 
three -legged baby. Awful hard to 
change." 

"Leave it to me," I declared. "It's 
going to cost you some money, though. 
You've got to hire some people to carry 
TV sets into George's shop and pay 
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some repair bills that may run into a 
little moola." 

Buzz looked me squarely in the eye 
for a minute. Then, for the first time 
since he'd been there, he grinned at me. 
He said, "Old buddy, I don't know 
what's running through that nasty 
mind of yours but if it'll work I'll pay 
through the nose." 

"You probably will at that," I said. 
"Go hire half a dozen people while I 
fix up some repair jobs." 

While Buzz was gone I rounded up 
some of the table -model loaners and 
trade -ins I had in the place and looked 
them over with a speculative eye. Then 
I started pulling chassis and gimmick- 
ing them. Inside the first one, I sol- 
dered a Lypass from plate to ground of 
the second i.f. stage. The next one I 
modified by carefully dripping a blob 
of solder between the grid and cathode 
terminals of the high- frequency oscil- 
lator tube socket. I studied the third 
one for a little while, then removed the 
can from one of the video i.f. trans- 
formers, soldered a jumper between 
the B plus and plate lugs inside and 
replaced the can. Inside the high -volt- 
age compartment of the next set, I 
drew a line with a soft lead pencil 
across the ceramic between the hot 
and ground terminals of the filter con- 
denser. I tore into the vertical integrat- 
ing network in the next chassis, inter- 

". . soldered a jumper between B plus 
and plate leads and replaced the can." 

changed two resistors and two leads. 
I took the back off a sixth set, sprayed 
insulating compound inside the con- 
trols along the rear apron and replaced 
the back. 

By the time I had all the chassis back 
in their cabinet, Buz showed up with 
a string of people in tow. There were 
four men and two women. I briefed 
them carefully, assigned them definite 
times, half an hour apart, to carry their 
respective sets into George's shop and 
told each one to absolutely insist on 
waiting for his set to be repaired then 
and there. If George told them he 
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couldn't handle it that way, they were 
to make a scene, raise the devil and 
stalk out. They were to report back 
here with their sets as soon as they fin- 
ished their assignments. Buzz fixed 
each of them up with twenty bucks for 
repair money, promised them generous 
rewards when they returned and 
shooed them out the door. Then he 
turned to me. 

Frustration the answer 
"Okay, master mind, what's the gim- 

mick? This George joker refused the 
jackpot because he had too much work 
to do. So why do we give him more ?" 

"Relax, junior," I said, grinning. 
"We're using psychology on the lad. Do 
you know what frustration is ?" 

"Do I know what frustration is ?" 
Buzz bit off, looking sour. "What you 
suppose this deal has done to me, given 
me an ego lift ?" 

"This is different," I assured him. 
"Give a TV man a coupla dog jobs in 
a row, it goofs him up. He'll poke 
around trying to find the trouble and 
the more he looks the less he finds and 
the more frustrated he gets. By and 
by, if he doesn't solve the problem, he's 
ready to cut his throat. You offer a guy 
in a spot like that a trip to Hawaii, he'll 
grab it. Believe me, I know." 

"I get it," Buzz said. He looked at 
me with awe in his eyes. "And those 
six sets we're sending him are dogs ?" 

"They're dogs," I said. "Real bow - 
wows. A sharp bench man could fix 
them all in good time. But likely 
George'll go batty with six of them 
lined up on the bench and six customers 
out front pacing the floor." 

"Sid," Buzz said with feeling. 
"You're a pal." He stuck out his hand, 
shook mine solemnly. 

"Yeah," I said. "Ain't I though? 
Now you get the heck out of here and 
hire that helper you promised George, 
while I get some of my own work done. 
When you find a man, go offer George 
that trip again. And this time he'll 
break his neck accepting." 

Buzz left and I dove into my bench 
work, whistling. It makes you feel 
pretty good to come up with an idea 
in the clutch that helps a buddy out of 
a spot. 

I was still feeling good a couple of 
hours later when Buzz stalked in again. 
The six fake customers had come in 
during the interim, one at a time, and 
I had just waved them into chairs in 
the front of the shop, not even taking 
time to talk to them. Now Buzz walked 
up to me and shook his fist under my 
nose. I could see his plate current was 
zooming. 

"Thanks a million," he was snarling, 
his voice thick with sarcasm. "Boy, 
what a brainy idea that was! I should 
have known better than to listen to 
you. Now I'm really dead." 

"Hey, wait a minute. You mean it 
didn't work? George didn't fall all over 
himself accepting when you showed up 
again ?" 

"You bet he didn't," Buzz shouted. 

"He said he'd been tempted to change 
his mind right after I left the first time. 
But he had so much fun and cinched 
himself so many new customers this 
afternoon that he wouldn't think of 
going anywhere now." 

"Hold it," I said, sticking up my 
hand like a traffic cop. "Calm yourself, 
junior. You mean he ... he didn't blow 
his cork over those six dog jobs ?" 

In answer, Buzz jerked his thumb at 
the four men and two women just go- 
ing out my front door. They had left 
my six sets in a neat pile in the middle 
of the room. It seems Buzz had paid 
them off and dismissed them. It seems, 
too, that each of them had got his par- 
ticular set fixed while he waited and 
that altogether George had collected 
nearly a hundred bucks of Buzz's 
money from them. Buzz slammed down 
the repair bills George had made out. 
I leafed through them, my mouth open 
-high -voltage filter condenser, plus 
14- minute service charge, $12 ... new 
i.f. transformer, 11 minutes; $10.90 

Six controls replaced, 35 minutes; 
$18.75. I laid down the bills, tried to 
grin at Buzz, didn't make it. 

"So thanks for nothing," Buzz was 
saying. He glowered at me a minute, 
then spun on his heel and headed for 
the door. 

"Hey," I called. "Where you going ?" 
"Outer Mongolia, where else ?" He 

grabbed the knob, not looking back, 
stalked out into the street. 

I ran after him. I caught him at the 
corner, held him by one padded shoul- 
der until he stopped trying to shake 
free. Then I tried to grin at him again. 
This time I made it. 

"Okay, so I fumbled. I merely un- 
derestimated this character, that's all. 
And you boys missed the boat, too. He's 
no more an average TV man than you 
are." 

That got Buzz's attention. He looked 
at me kind of funny, said, "Hunh ?" 

"Oh, he may be average age," I 
went on. "And average height and 
average everything else in the tangible 
things. But he's head and shoulders 
above most of us in the upstairs de- 
partment evidently. That boy's a real 
technician, maybe the best there is." 

Buzz found his voice. "Great," he 
said without enthusiasm. "And that 
helps me a lot, doesn't it ?" 

"Maybe," I answered. "Maybe it 
does, at that. I didn't know George well 
enough to realize he was such a hot 
bench man. Apparently he thrives on 
tough ones, just loves to work on 
them." 

"Obvious, so I'm dead. He won't 
leave his work for fear he'll miss some 
fun. So excuse me while I go bury 
myself." 

Changing strategy 
"Hold it, junior," I said. "Now we 

know how our boy operates, we can 
figure it better. I got the deal for you 
this time." 
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"Hah!" Buzz looked at me coldly. 
"Forget it. I dropped a wad of dollars 
out of my own pocket on your last 
brainstorm. And real soon my salary 
stops. Thank you, friend, but no more 
ideas, please." 

"Look, Buzz," I pleaded. "I know 
TV men. They fall into two general 
categories, the lazy and mediocre ones 
like me, and the eager geniuses like 
this George character. You go along 
with me on this thing and I guarantee 
he'll accept your Mr. Typical TV Tech 
title and the trip to Hawaii. I guar- 
antee it!" 

That got him. I led him back still 
hooked to the shop, briefed him on 
how many people to hire this time and 
what instructions to give them. Then 
I started taking the backs off every 
operating TV set in the place. I dug up 
a carton full of discarded tubes, shuffled 
through them looking for 6SN7's and 
sorted them into a pile. Then I started 
switching tubes. I took one out of each 
set, replaced it with one from the dis- 
card pile. When I finished and put the 
backs on, I had 17 TV sets lined up in 
front of me. I sat down on my tall stool, 
lighted a cigarette and waited for Buzz 
to come back with his little army. 

* * * 
I had dinner with Buzz that evening. 

His face shone like an indirectly lighted 
dial and he radiated happiness like 
WLW does r.f. 

"So tomorrow morning," he finished, 

"when the photogs and PR men move 
in, George'll be ready for them." 

"And the Hawaiian jaunt ?" I asked. 
"All set. He leaves next Saturday." 

". . trip to Hawaii -as spectacular a 
change as any soul could long for." 

Buzz leaned back in his chair, and 
grinned. "Tell me the gimmick." 

"Same gimmick, different twist. My 
psychology was sound on that first try, 
but I didn't know my subject well 
enough. When I found out what kind 
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of a guy he was, I just had to change 
strategy a little bit." 

"Okay, okay," Buzz responded sweet- 
ly. "And pray what was this new tactic 
that turned the trick ?" 

"Same tactic, different method. Frus- 
tration was the answer, like I said. But 
this guy is different from most of us 
and doggy sets don't goof him up. So 
I figured routine would." 

"I don't know what you're talking 
about," Buzz said. "But rave on, Mac - 
duff." 

"Routine," I repeated. "Monotony. 
You know, one- two- three -kick. I sent 
him 17 TV sets to fix -dull jobs." 

"Dull jobs ?" 
"The dullest," I said. "At least for 

that type of eager genius. Every set 
had the same symptoms, which in it- 
self might be interesting. But every 
one had the same cure, too, and that's 
the dullest kind of routine. None of 
the sets had any horizontal deflection. 
And a new tube cured each one. To any 
technician 17 consecutive sets with a 
single and obvious tube defect are dull 
-to this particular one -downright 
frustrating! And as I pointed out be- 
fore, frustration craves change and a 
free trip to Hawaii is as spectacular a 
change as any soul could long for." 

Buzz sat silent for a long moment. 
Then he grinned. "You know," he said, 
finally, "All you TV guys are nuts." 

"We don't have to be," I grinned 
back. "But it helps, Buzz." END 

RADIO -ELECTRONICS readers 

FOR YOUR PROTECTION 
We will not knowingly permit the adver- 
tising pages of RADIO -ELECTRONICS to be 
used to deceive you ! Our success depends 
on your faith and confidence. Unfortu- 
nately, within the past year that confidence 
has been abused by a few mail -order ad- 
vertisers. 

Therefore, to protect our readers, and 
the overwhelming majority of honest ad- 
vertisers who use space in RADIO -ELEC- 
TRONICS, this letter was recently sent to all 
mail -order tube advertisers. It advised 
them that effective with the January 1956 
issue, all their advertising copy must war- 
rant that tubes advertised are 

1) New and unused 

2) Not mechanical or electrical rejects 
3) Not washed and /or rebranded 

These regulations will be strictly upheld. 
We will not accept advertising which fails 
to comply. We ask the cooperation of both 
readers and advertisers in calling to our 
attention any abuses. 
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WHISTLE your set ON or OFF 

By ROBERT W. L. MARK 

N 
HAVE you often wanted to turn 

off those commercials without 
having to get out of your com- 
fortable chair to do it? If you 

have -and who hasn't -here is an 
electronic remote -control device that 
will do just that. Give a short whistle 
and the audio on your set ceases; 
another short whistle brings it back. 
This amazingly sensitive device is a 
source of considerable pleasure and fun. 

A crystal mike is placed on top of 
your TV set facing away from the 
loudspeaker and toward the audience. 
In back of the set on a small table or 
chair sits the electronic device that 
does the trick. (To make operation 
more amazing the mike can be placed 
off to one side so as to be practically 
hidden.) 

The microphone picks up your whis- 
tle, which should have a pitch of be- 
tween 950 -1,050 cycles, and amplifies 
it to operate a relay in the last stage 
of the set. This relay activates another 
which makes and breaks a connection 
to the TV loudspeaker (see diagram). 

The remote control device has a 
resonant audio circuit (L1 Cl) between 
the first and second stages (V1 and 
V2 -a) which makes it respond to the 
proper pitch of whistle and not to other 

MIKE INPUT ll-o 

IIIVAC 

INE 

6AC7 

VI 8 

.001 ---) 

sounds in the room or from the TV 
set itself. Ll is the primary of a uni- 
versal a.f. output transformer. Adjust 
the value of Cl for good tone dis- 
crimination. 

The control unit may be built on an 
old receiver chassis approximately 
12 x 6 inches and parts may be placed 
where most convenient. The mike may 
be an inexpensive, high- impedance 
crystal type. 

Two controls are all that need adjust- 
ing: R1 for the mike input; R2 for 
current through RY1. Current through 
RY1 should be set for around 2 ma, 
just enough to make the relay close 
when the unit is turned on. The micro- 
phone input should be set to open, with 
a whistle of the proper pitch, from a 
distance of 15-30 feet. It may take a 
little experimenting to get the relay 
working O.K. The relay contacts may 
need adjusting too; the closer they are, 
the more sensitive. If they are too 
close, though, the relay may chatter. 

The plate relay is a Potter & Brum- 
field type LM5. It has a 10,000 -ohm 
coil and will close on approximately 
3 ma and open on anything less than 
that. The ratchet relay is a 12 -volt 
d.c. type. The contacts on it are con- 
nected so that when it moves the 

6SN7 -GT 

ratchet, the loudspeaker connection is 
alternately made and broken. Two 
lantern type 6 -volt batteries are hooked 
in series to provide the 12 volts. (If 
a.c. type relay is used, power may be 
obtained from transformer.) They will 
last a long time since current is taken 
from them only during each whistle. 

One precaution is necessary. The 
batteries are hooked up so that when 
relay RY1 is open, current is drawn 
and the ratchet moves. Since RY1 is 
normally open, except when the remote 
control device is turned on and warms 
up, the batteries will draw up the 
ratchet relay and hold it there, draining 
the batteries, unless some way is pro- 
vided to disconnect them except when 
the unit is in operation. An alligator 
clip on one battery terminal will make 
an easy way to open or close that cir- 
cuit. Relay RY1 will not close until 
the power is turned on and all voltages 
reach their proper level. 

To adjust RY1, turn up R2 until the 
relay closes. By adjusting the screw 
on the relay it can be made to close on 
as little as 1.5 ma and open on any- 
thing less than that. Mine is set to 
close on 2 ma, and the action is firm 
and sure. END 

Schematic diagram shows circuitry of 
remote- control sound- actuated switch. 

12V DC RATCHET OR IMPULSE RELAY 
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ri 
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TO OUTPUT TRANS ON TV SET 

Parts for a.c. remote unit 
Resistors: I -10, I -220, I-680, I- 1,500, 1- 39,000, I- 100,000 ohms, 2 -I megohm, 1/2 watt; 1 -750, 1- 
4,000 ohms, IO watts; I- 100,000, I- 500,000 ohms, 
potentiometers. 

Capacitors: 1-500 µµf, 1 -.001 pf, mica; 3-0.1 µf, 
400 volts; 3 -10 µf, 25 volts, electrolytics; 3-8 µf, 
450 volts, electrolytics. 
Relays: I- single -pole single -throw normally closed, 
10,000 -ohm coil, approximately 3 -ma sensitivity (Pot- 
ter & Brumfield LM5 or equivalent); I- ratchet type, 

6 or 12 volts d.c. d.p.d.t. (Potter & Brumfield 
API ID or equivalent. Suitable 12 -volt ratchet relays 
may be obtained from Lionel Corp.) 
Miscellaneous: I -6AC7, I -657, I -5W4, tubes; 
3 -octal sockets; I -open- circuit microphone jack; 
I -high- impedance crystal microphone; I -power 
transformer, 700 volts ct. @ 30 or more ma, 5 volts 
@ 2 amps, 6.3 volts @ 2 amps; I- s.p.s.t. switch; 
I -500 -ohm 14,000 -ohm impedance audio coil (pri- 
mary winding of a Stancor A -3823 output trans- 
former or equivalent); I- chassis. 
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DEVELOPMENT of improved re- 
ceiving type tubes has long been 
the prime factor in the design 
of better -performing radio re- 

ceivers. However, during its long years 
of development, AM broadcast radio 
had a comparatively small and low 
range of frequencies to contend with. 
Radio -frequency amplifiers and oscil- 
lators operated below 2 mc; i.f. ampli- 
fiers operated below 0.5 mc. 

After simmering for many years, 
television boiled over suddenly in 1948, 
making great demands on then -existing 
receiving type tubes. The original 13- 
channel v.h.f. band encompassed an r.f. 
range of 44 to 216 mc. TV receivers 
used i.f.'s in the 21 -mc range, video 
amplifiers had to pass a band of fre- 
quencies 4 me wide, 30 -tube sets put a 
heavy burden on the power supply, 
highly critical circuits demanded more 
specialized tubes, power supplies deliv- 
ering voltages of 9,000 or so were re- 
quired. 

To satisfy these demands many radio 
receiving type tubes were pressed into 
service. Most of these have now been 
replaced by "service- designed" models 
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with only a relatively few tube types 
used in 1948 still included in the comple- 
ment of 1955 black- and -white receivers. 

The gradual transition from black - 
and -white to color television has been 
less severe on receiving type tubes. The 
major portion of today's color receiv- 
er consists of conventional black -and- 
white circuitry, slightly modified to 
meet the more exacting bandpass re- 
quirements. However, the r.f., i.f. and 
video frequencies are essentially the 
same. 

It is the color TV picture tube that 
has produced the greatest change in 
color TV receiving tubes. Four popular 
types have appeared: the 15GP22, 
15HP22, 19VP22 (CBS 205) and the 
21AXP22. 

These tubes with their tremendous 
high -voltage and high -current require- 
ments have made necessary wholesale 
changes in TV high -voltage supplies. 
With the 15 -inch tubes requiring a 
second -anode potential of approximate- 
ly 20,000 volts at 600 microamperes 
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Fig. 1- Horizontal output and high - 
voltage circuits in RCA CT -100 chassis. 
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Fig. 3- Diagrams of new high -voltage 
and focus rectifiers for color TV sets. 
and the larger tubes needing approx- 
imately 25,000 volts at 800 micro- 
amperes, the heretofore dependable 
1B3 -GT has given way to newer, more 
rugged types. In addition, it is very 
important that this high voltage remain 
fairly constant (good regulation) dur- 
ing beam current variations from cutoff 
to maximum brightness. This adds a 
new circuit to the high- voltage power 
supply, the shunt regulator. Another 
newcomer to this section is the focus 
rectifier, supplying a somewhat smaller 
high voltage. 

High -voltage tubes 
Some early (if we may call 1954 

early) TV color receivers such as the 
Westinghouse model H- 840CK15 (chas- 
sis V- 2284 -15), using the 15GP22, 
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Fig. 4 -New high -voltage regulators. 

obtained high voltage with voltage - 
doubler circuits using tubes such as 
the 1B3, 2V2 and 3A2. These had peak 
inverse voltage ratings of 21,000, 21,000 
and 18,000 at a d.c. output current of 
0.5, 1 and 1.5 ma, respectively. Fig. 1 
shows the horizontal output and high - 
voltage circuits in the pioneer of color 
sets, the RCA CT -100 (chassis CTC2). 

Appearing in the later larger- screen 
sets, the color -TV- designed 3A3 and 
3B2 have taken over the task of supply- 
ing high voltage for 19- and 21 -inch 
picture tubes. Fig. 2 shows the hori- 
zontal output and high -voltage circuits 
of the most recent RCA color set, the 
21 -CT -661 (chassis CTC4). 

The 3A3 half -wave rectifier has a 
peak inverse plate voltage rating of 
30,000 and can supply an average plate 

current of 1.5 ma. The base pins (see 
Fig. 3) fit a standard octal socket. 
To reduce corona, the socket terminals 
for pins 1, 3, 5 and 8 may be connected 
to pin 7. The heater of the 3A3 re- 
quires 3.15 volts and draws 220 ma. 

A still more rugged half -wave 
vacuum -tube rectifier is the 3B2, used 
in the high -voltage power supply of 
Fig. 2. This tube is rated to withstand 
a maximum peak inverse plate voltage 
of 35,000 while delivering a maximum 
average plate current of 1.1 ma. The 
base pins (Fig. 3) of the 3B2 also fit 
a standard octal socket. 

To aid in corona reduction in the 
3B2, pins 1, 3, 5 and 7 may be connected 
together. In addition, pins 2, 6 and 8 
may be tied together, pin 4 may be 
connected either to pins 2 or 7 or used 
as a tie point for a heater voltage - 
dropping resistor. Pin 4 cannot be used 
as a low- potential tie point. Like the 
3A3, the 3B2 has a 3.15 -volt 220 -ma 
heater. With present picture -tube de- 
sign, it is very likely that the 3B2 will 
become the 1B3 of color television. 

High -voltage regulators 
Used to stabilize the high -voltage 

output in color receivers, high -voltage 
regulators are connected in circuits 
shunting the power supply. Since TV 
high -voltage regulation is a relatively 
new function, only a few types have 
appeared -the 6BU5, 6BD4, 6BD4 -A 
and 6BK4. 

The 6BU5, a beam pentode (see Fig. 
4), was used in the General Electric 
model 15CL100, an early color set using 
the 15GP22 picture tube. The tube is 
a low- current high -voltage pentode de- 
signed primarily for use as a shunt 
voltage regulator in color TV receivers. 
Its maximum ratings include a plate 
voltage of 20,000 and a plate dissipa- 
tion of 20 watts. The plate lead is 
brought out of a top cap that has a 

circular groove insuring a firm connec- 
tion. The maximum cathode current 
rating for this sharp -cutoff pentode is 
2.5 ma. Heater requirements are 6.3 
volts at 150 ma. 

A much more popular (though very 
expensive) type is the 6BD4, used in 
the RCA CT -100, Westinghouse H- 
840CK15, Arvin 15 -550KB and Strom - 
berg- Carlson K -1. This tube is a sharp - 
cutoff beam triode specifically designed 
for the regulation of high -voltage low- 
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current d.c. supplies. The 6BD4 has 
a maximum d.c. plate voltage rating of 
20,000 and a plate dissipation rating 
of 20 watts. 

The double -ended tube will pass a 
plate current of 1.5 ma and has an 
amplification factor of 1,650. The heater 
of the 6BD4 requires 6.3 volts at 600 
ma. The 6BU5 and 6BD4 have similar 
electrical characteristics but the 6BD4, 
being a triode (Fig. 4) and making 
for simpler circuitry, has been much 
more widely used. 

The 6BD4 -A is similar to the 6BD4 
with the exception of a few maximum 
ratings. It is interchangeable with the 
6BD4. Its plate voltage is rated at a 
maximum of 27,000; maximum plate 
current is 1.5 ma. The plate carries a 
dissipation rating of 25 watts. The 
amplification factor of the 6BD4 -A is 
1,650. This tube, with its higher plate - 
voltage rating, is found in the CBS - 
Columbia 205 chassis using the 19VP22. 

The most recent of the regulator type 
sharp -cutoff beam triodes is the 6BK4, 
used in the RCA 21 -CT -661. Announced 
in late 1954 and designed specifically 
for color TV receivers, the tube has 
maximum ratings of : plate voltage, 
25,000; d.c. plate current, 1.5 ma; plate 
dissipation, 25 watts. Its advantages 
over the 6BD4 -A are its amplification 
factor of approximately 2,000 and its 
smaller heater requirement of 6.3 volts 
at only 200 ma (and its much lower 
cost). 

Base pins 3, 4, 6 and 8 of the 6BK4 
(Fig. 4) should not be used for tie 
points. The tube may show a blue glow 
on the upper half of the inner surface 
of the bulb wall under normal operat- 
ing conditions -this is caused by 
fluorescence and should not be assumed 
to be the result of gas. This character- 
istic is also typical of the 6BD4 and 
6BD4 -A. 

not reveal any unusual capabilities as 
compared to the previously mentioned 
types. However, the fact that it can 
be connected as either a triode or 
tetrode extends its characteristics and 
control features over a wide range. 
Thus, this tube type should be included 
among those the service technician will 
most likely come in contact with. 

Focus rectifier 
The d.c. focus voltage for color TV 

picture tubes varies from 4,000 to 8,000, 
depending upon the tube and its asso- 
ciated circuitry. While occasionally a 
1B3 -GT, 2V2 or 3A3 will be found in 
this application, the trend appears to 
be toward the almost exclusive use of 
the 1X2 -B. This tube has evolved from 
an old standby, the 1X2 which has a 
maximum peak inverse voltage rating 
of 15,000 and a maximum d.c. output 
current of 1 ma. 

The 1X2 -A, having higher ratings 
than the 1X2, was designed specifically 
for use in television sets as a high - 
voltage rectifier in flyback type power 
supplies and became a sort of poor 
relative of the popular 1B3. The 1X2 -A 
has a maximum peak- inverse plate volt- 
age rating of 20,000 and carries a 
maximum d.c. output current rating of 
from 0.5 to 1.1 ma, varying with manu- 
facturer's specifications. 

The final product of this design to 
date, the 1X2 -B, is rated to withstand 
a maximum peak inverse plate voltage 
of 22,000 and can supply a maximum 
average plate current of 0.5 ma. The 
basing connections of the 1X2 -B (Fig. 
3) are the same as for the 1X2 -A. 
Pins 3 and 7 of this double -ended nine- 
pin miniature half -wave rectifier may 
be connected to the filament. The fila- 
ment voltage of the 1X2 -B is 1.25; the 
filament current, 200 ma. 

In late 1954 still another high -voltage 
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pioneer damper in color TV circuitry. 
Virtually every 15 -inch color set used 
this octal type half -wave vacuum 
rectifier that was first announced in 
late 1953 for use with 90° picture 
tubes. Its only competitor was the 
6AX4 -GT used (two in parallel) in 
the Westinghouse H- 840CK15. 

Reason for the choice of the 6AU4 
over the 6AX4 can be seen in their 
comparative ratings. The maximum 
peak inverse plate voltage rating of 
the 6AU4 is 4,500 as against 4,000 for 
the 6AX4; maximum peak plate cur- 
rent 1.05 amperes as against 600 ma; 
maximum d.c. plate current 175 ma 
as against 125 ma for the 6AX4. Each 
tube requires a heater supply of 6.3 
volts with the 6AU4 drawing 1.8 
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Fig. 5 -New damper tubes for color TV. 

amperes and the 6AX4 1.2 amperes. 
The socket connections (Fig. 5) for 
both tubes are identical. 

The socket terminals for pins 1, 2, 4 
and 6 should not be used for tie points, 
and the socket clips for these pins 
should be removed to reduce the pos- 
sibility of arc -over and minimize leak- 
age. 

With the development of large- screen 
color TV, RCA announced the 6BL4 in 
late 1954. This extremely rugged tube 
was especially designed for use as a 
damper diode (Fig. 2) in color TV 
receivers. While having a peak inverse 
plate voltage rating of 4,500, the same 
as for the 6AU4, the 6BL4 can supply 

Announced by CBS -Hytron in late 
1955, the 6792 (Fig. 4) is the most 
recent development in the field of high - 
voltage regulator types. The 6792 is a 
beam tetrode designed for voltage 
stabilization from 3,000 to 25,000 volts 
and can be triode- or tetrode- connected. 

Maximum ratings for the tube in- 
clude: plate voltage, 25,000; plate dis- 
sipation, 25 watts; plate current, 1 ma; 
amplification factor, 1,515; heater, 6.3 
volts at 450 ma. 

The maximum ratings of the 6792 do 

JANUARY, 1956 

half -wave rectifier made its appearance. 
Used as a focus rectifier in the West- 
inghouse chassis, the 1AX2 may well 
give the 1X2 -B some competition. 
Having the same base connections as 
the 1X2 -B, the 1AX2 has a maximum 
peak inverse plate voltage rating of 
25,000 with the usual average plate 
current rating of 0.5 ma. However, 
the 1.4 filament draws 650 ma. 

Damper diode 
The 6AU4 -GT stands alone as the 

a maximum peak plate current of 1.2 
amperes and a maximum d.c. plate 
current of 200 ma. Furthermore, it 
carries a plate dissipation rating of 8 
watts as against 6 watts for the 6AU4. 

The price paid for using this tube 
is its heater consumption: 6.3 volts at 
3 amperes, a husky 19 watts. The 
socket connections for the 6BL4 (Fig. 
5) are the same as for the 6AU4. 

A tube with a bright future in color 
TV is the 6AU4 -GTA, an improved 
version of its namesake, the 6AU4 -GT. 
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Both are identical in all respects except 
for two slightly higher ratings of the 
"GTA " -a maximum peak plate cur- 
rent of 1,150 and a maximum d.c. plate 
current of 190 ma. Thus while not as 
muscular as the 6BL4, its high ratings 
together with its comparatively low 
heater current of 1.8 amperes will 
probably make it a widely used tube. 
(In later production runs of the RCA 
21 -CT -661 this tube has replaced the 
6BL4.) 

Horizontal output 
The horizontal- deflection and high - 

voltage circuits in 15 -inch color re- 
ceivers required no driving power that 
couldn't be supplied by tubes used 
for monochrome reception -in parallel. 
Stromberg- Carlson and General -Elec- 
tric used two 6CD6's, Westinghouse 
and Arvin two 6BG6 -G's. In the 
CT -100, RCA drove a 6CD6 very hard 
and managed to turn the trick with 

K,G3 

Fig. 6 -Base diagram 
of the 6CB5 tube. H 

GI A P AGI 

G2 0 O G2 

6CB5 

one tube. These beam -power tubes are 
very rugged, having maximum positive 
pulse plate voltage ratings of 6,600; 
a plate dissipation rating of 20 watts 
for the 6BG6 -G and 15 watts for the 
6CD6 -G. Either could supply the driv- 
ing power for the 15 -inch color tubes, 
but not with ease. 

In the recent CBS -Columbia 205 color 
TV chassis using the 19VP22, the hori- 
zontal sweep circuit is driven by two 
6CU6's in parallel. This tube is a 
slightly heavier version of the 6BQ6- 
GT. It has a maximum positive pulse 
plate voltage rating of 6,000 but a 
plate dissipation rating of only 11 
watts. 

K,G3 

H 

voltage rating of - 1,500. The tube 
(Fig. 6) has a 6.3 -volt heater drawing 
2.5 amperes; a high mutual conduct- 
ance of 8,800 micromhos; high operat- 
ing ratio of maximum plate input 
wattage to screen wattage (150 to 3.6 
watts) ; a plate resistance of 5,000 
ohms. The 6CB5 will very likely be- 
come a widely used horizontal output 
tube in color TV receivers. 

The synchronous detector 
No one tube has as yet dominated 

this application- various diode, triode 
and pentodes have been used. This 
circuit, receiving signals from the band - 
pass and subcarrier oscillator circuits, 
has mostly made use of the 6AS6 in 
early color receivers. The 6AS6 is a 
sharp -cutoff pentode designed so that 
grids 1 and 3 can each be used as 
independent control electrodes and has 
long found use in gated amplifier and 
mixer circuits. 

Another tube commonly used in this 
application is the 6BY6, the I and Q 
demodulator in the RCA CT -100 and 
CBS -Columbia receivers. This tube is 
a pentagrid amplifier and its popular- 
ity seems to be gaining momentum. 
Announced by RCA in late 1953, the 
6BY6 (Fig. 7) is a seven -pin miniature 
type intended especially for use as a 
gated amplifier in monochrome and 
color TV receivers. While presently 
being used as a demodulator (Fig. 8), 
it may very well find use as a combined 
sync separator and sync clipper. 

Grids 1 and 3 have separate base 
terminals and can be used independ- 
ently as control electrodes, each having 
sharp -cutoff characteristics. Grid 3 is 
designed to minimize secondary emis- 
sion and the resultant possibility of 
blocking. Heater voltage is 6.3; cur- 
rent is 300 ma. 

A considerable improvement in tube 
design for synchronous detection has 
been made with G -E's sheet -beam tube, 

tive to variations in oscillator amplitude 
over a wide range. Its characteristics 
also made it useful in the burst gate 
circuit of color sets. Fig. 9 shows a 
typical application. 

The heater of the 6AR8 requires 6.3 
volts at 300 ma. In normal application, 
positive d.c. voltages are applied to the 
accelerator and plates. 

The Westinghouse- designed 6DB6, 
intended for use as a color demodulator, 
was announced in 1954 but as yet has 
not made an appearance in color sets. 
It is a pentode capable of being driven 
harder and giving greater output than 
the 6AS6. The sharp -cutoff tube is a 
seven -pin miniature unit using grids 1 

and 3 for signal application. The tube's 
output is linear for high levels of grid -3 
drive. It features a minimum of inter- 
action between the grids 1 and 3 cir- 
cuits. The 6DB6 has a 6.3 -volt, 300 -ma 
heater. 

The d.c. restorer 
Appearing within a few months of 

each other are the 6BC7 of RCA and 
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Fig. 7 -Bases of new color detectors. 
the 6BJ7 of G -E, triple diodes widely 
used as d.c. restorers in color TV re- 
ceivers. Both are nine -pin miniature 
units containing three high -perveance 
diodes. Each diode has its own plate 
and cathode base connections (Fig. 10), 

A tube specifically designed to supply 
the necessary 20 watts of regulated 
high -voltage power for the 21AXP22 is 
the 6CB5. This high- perveance beam - 
power tube was developed in late 1954 
as a horizontal- deflection amplifier tube 
for color TV receivers -it does the job 
alone (Fig. 2). 

The 6CB5 has a positive pulse plate 
voltage rating of 6,800 and a maximum 
plate dissipation of 23 watts. In addi- 
tion, it has a peak negative -pulse plate 

62 

the 6AR8 (Fig. 7). It is a miniature 
double -plate unit having a pair of bal- 
anced deflectors to direct the electron 
beam to either of the two plates and a 
control grid to vary the intensity of 
the beam. This characteristic makes 
the 6AR8 especially suited as a 
synchronous detector in color TV sets. 

The tube requires low oscillator injec- 
tion power, is free from space- charge 
coupling effects common in dual -control 
pentodes and heptodes and is insensi- 

is well shielded from the other units 
and either diode can be used inde- 
pendently. 

The 6BC7 is somewhat more robust 
than the 6BJ7, having a peak inverse 
plate voltage rating of 300, a peak 
plate current per plate of 54 ma and 
a d.c. output current per plate of 12 ma. 

The 6BJ7, while having a slightly 
higher peak inverse plate voltage rating 
of 330, has a peak plate current rating 
of only 10 ma and a d.c. output current 
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rating of 1 ma. Fig. 11 shows 6BC7 
circuitry in the CBS -Columbia 205 color 
chassis. Pin 3, connected to the internal 
shield, is grounded. The heater of each 
tube operates at 6.3 volts and 450 ma. 

Power pentode 
The 6CL6 (a miniature tube similar 

to the old 6AG7 metal), originally 
designed as a power pentode for use in 
the video output stage of TV receivers 
and as a wide -band amplifier tube for 
industrial equipment, saw comparative- 
ly little use in black- and -white TV. Not 
in its favor were its high heater re- 
quirements, 6.3 volts at 650 ma. How- 
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ever, as the first video amplifier in 
color TV sets it has come into its own. 
As such, it has the very responsible 
position of driving the second video 
(Y) and bandpass amplifiers. 

The 6CL6 (Fig. J0) has a very high 
transconductance of 11,000 micromhos 
and provides a voltage gain of from 40 
to 45 in wide -band video circuits. In 
typical operation in 4-me-wide video 
amplifier circuits, the 6CL6 will provide 
an output voltage (peak to peak) of 132 
with a control grid signal (peak to 
peak) of 3 volts. In some receivers the 
6CL6 is also used as the second video 
amplifier. 

General -purpose 6AZ8 
This medium-mu- triode -semiremote- 

cutoff- pentode is fast becoming an 
electronic Available Jones. Announced 
in early 1955, it is one of many now 
appearing containing dissimiliar units 
within one envelope, thus reducing the 
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Fig. 11- Triple -diode d.c. restorer in 
the CBS -Columbia 205 color TV chassis. 
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number of tubes in TV receivers. The 
6AZ8 was intended for a wide variety 
of applications in monochrome and color 
sets; it is a nine -pin miniature type 
and has proven highly versatile. In 
the RCA 21 -CT -661, four 6AZ8's func- 
tion as a second sync and second video 
i.f. amplifier, a vertical oscillator and 
first video i.f. amplifier, a bandpass 
amplifier and color killer, a 3.58 -mc 
oscillator and B -Y amplifier. 

The pentode unit has a high trans - 
conductance -6,000 micromhos -and its 
semiremote -cutoff characteristic min- 
imizes cross -modulation effects and 
overload distortion in video i.f. stages. 
There are separate base pins for the 
cathodes. The suppressor grid and 
internal shield are connected to one of 
the heater "leads. 

The basing arrangeaient (Fig. 10) 
and internal construction of the 6AZ8 
are designed so that coupling between 
the triode and pentode is virtually 
eliminated. Heater requirements are 
6.3 volts and 450 ma. 

General -purpose 6AN8 
Staying right with the 6AZ8 as an 

all- around tube is the 6AN8, a medium- 
mu-triode - sharp - cutoff - pentode. The 
CBS -Columbia chassis uses six 6AN8's 
in such diverse applications as a react- 
ance tube and 3.58 -mc oscillator, I 
amplifier and I phase splitter, second 
video amplifier and Q phase splitter, 
a.g.c. amplifier and horizontal sync 
separator, 3.58 -mc buffer and a.g.c. 
clamp, bandpass amplifier and color 
killer. 

Intended for color TV receivers, the 
pentode section has a high trans - 
conductance of 6,200 micromhos. As 
with the 6AZ8, the coupling between 
the triode and pentode is virtually 
eliminated and their heater require- 
ments are the same -their base connec- 
tions (Fig. 10) are not. 

Odds and ends 
A major casualty of color TV has 

been the low- voltage rectifier tube. The 
very large B currents necessary have 
brought on thé use of 600- 700 -ma sele- 
nium rectifiers in voltage -doubler cir- 
cuits. Of course, color TV is not all 
to blame -the same trend exists in 
black- and -white television. 

At this writing 600 -ma series -string 
types are beginning to appear. Tubes 
such as G -E's 6AU8 and 6BH8, gen- 
eral- purpose sharp- cutoff -pentode -medi- 
um -mu- triodes (see diagram) are 
among the first of the controlled -warm- 
up units to be announced for color TV 
use. Certainly many more will follow. 
Base diagrams of these types are shown 
in Fig. 10. 

Many old- timers still remain in the 
most recent of color sets. Units such 
as the 12BH7, 12BU7, 6U8, 6BL7,. 
6CB6 and 6AL5 perform important 
functions in color circuits. However, 
as color circuitry becomes standardized, 
it is more than likely that many of 
these will be replaced by units espe- 
cially designed for color TV. END 
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TELEVISION 

improving your 

Using feedback and multiple speakers 

for better -quality sound 

TITE televiewer is naturally more 
concerned about having a good 
picture to look at than about the 
quality of the sound that goes 

along with it. This fact seems to have 
been overemphasized in the minds of 
TV designers during the past several 
years, as shown by the audio section 
of the average TV receiver which has 
failed to keep pace with progressing 
audio techniques. True, some of the 
more recent models are now going to 
push -pull outputs and are feeding more 
than one loudspeaker, which is an im- 
provement over the much more common 
single -ended output stage. 

But designers seem reticent about 
making progress toward really high 
quality by introducing feedback which 
would reduce output stage distortion 
and provide better damping character- 
istics for feeding the loudspeaker. 
Sometimes even a little better speaker 
unit would produce considerable im- 
provement. In other cases the addition 
of feedback, involving only one or two 
extra resistors and maybe a capacitor, 
will considerably improve sound- repro- 
duction quality. 

Many readers are high -fidelity enthu- 
siasts as well as televiewers, and would 
appreciate knowing how to improve 
the audio quality of their own TV re- 

.ceivers. A number of things can be 
done. Your choice will depend on your 
facilities, how much work you want to 
put in and how much improvement you 
really want. 

An improvement can be made simply 
by using a good external loudspeaker. 
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AUDIO 

By NORMAN H. CROWHURST 

This merely entails locating the connec- 
tion to the voice coil of the speaker in 
the set, disconnecting it and connecting 
a better speaker in its place. If the 
speaker in the set uses a field coil, do 
not disconnect it as it also serves as a 
filter choke in the receiver. 

Using your hi -fi system 

For the man with a high -fidelity 
setup a very simple method of bettering 
TV sound reproduction is to feed the 
audio through the hi -fi system in place 
of, or in addition to, the existing TV 
sound. To do this connect a two -wire 
conductor from the outside pair of 

terminals on the set's volume control 
(Fig. 1), using shielded lead, to the 

SHIELDED CABLE 70 RADIO INPUT OF HI -FI AMPI 

FROM RATIO DET 

1 

TV VOL CDNT 

SEE TEXT 

Fig. 1 -Sound take -off from TV set. 

"radio" input of your preamplifier or 
hi -fi amplifier. (It must be a high - 
impedance input.) 

(If the TV set uses a voltage -doubler 
in the B supply or has a series heater 
string with one end connected to the 
chassis or B minus, connect a small 600 - 
volt blocking capacitor between the low 
end of the volume control and the shield 
on the audio cable. Ground the braid 

only at the amplifier end of the cable. - 
Editor) 

The volume control on the hi -fi sys- 
tem will then control the level from 
the system speaker; the set's volume 
control will determine the volume 
coming from the set. This gives inde- 
pendent control of volume from each. 
Leave the set control off, and all the 
sound will come from the hi -fi system. 
Adjust balance, and pleasing effects 
can be obtained. 

Many will not want to tie up their 
hi -fi system in this way but will prefer 
to improve the quality delivered by the 
set's loudspeaker. Practically all tele- 
visipn receivers have a two -stage single - 
ended audio amplifier using a triode 
for the first stage and a pentode for 
the output stage. The principal fault 
with this arrangement is that the 
pentode has a plate resistance of about 
10 times its optimum load resistance. 
Hence the loudspeaker is fed from an 
amplifier having a damping factor of 
about 0.1. This means that the natural 
resonance of the loudspeaker with its 
enclosure -in this case the television 
cabinet -tends to be emphasized con- 
siderably. The rise at the high -fre- 
quency end of the response, due to the 
voice coil inductance, is usually offset 
to some extent by an equalizing capac- 
itor connected across the primary of the 
output transformer. 

Applying feedback 
The best way to step up performance 

is to apply feedback so as to improve 
this damping factor, in which case the 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


equalizing capacitor connected across 
the output transformer can be removed 
-feedback will take care of this func- 
tion much more effectively. 

If we apply enough negative voltage 
feedback to change the damping factor 
from 0.1 to some value greater than 1, 
the audio chain will have insufficient 
gain because the change will reduce 
gain over 20 db. But remember that 
positive current feedback, as well as 
negative voltage feedback, has the 
effect of reducing source impedance. 
Positive current feedback increases the 
gain; negative voltage feedback reduces 
it. If we use the same amount each of 
positive current and negative voltage 
feedback, we shall end up with the 
same gain we started with and improve 
the damping factor twice over. 

Assume that we adjust the current 
feedback to give a gain just 4 times the 
original and then apply voltage feed- 
back to reduce it again to its original 
value. This will increase the damping 
factor by 16 times which will consider- 
ably improve the response and per- 
formance of the loudspeaker in its en- 
closure. As the voltage feedback is over 
a longer loop than the current feedback, 
the distortion will show overall reduc- 
tion too. 

While audio circuits are very similar 
in all recent TV receivers, there are 
three principal variants that require 
separate consideration on how to apply 
this method, so we will take each in 
turn. The first thing to do in each case 
is to remove the capacitor connected 
across the output transformer primary. 

Variant one 
This is represented by the typical 

circuit in Fig. 2 and uses a 6V6, 25L6, 
6K6 or 6AQ5 in the output stage, pre- 
ceded by a 6AV6, 6SQ7, 6T8, 6AT6 or 
half of a 12AX7 or 6SL7 in the first 
audio stage. All these are high -slope 
tubes with an amplification factor of 
70 or 100, and usually the circuit uses 
contact bias provided by a very large 
resistance (Rl) in the grid circuit, the 
cathode being grounded. . 

Fig. 2- Schematic diagram of the audio 
output circuit for variant one. 

Most of these first audio stage tubes 
include diodes using the same cathode 
as the triode section. If these diodes 
are used for some other purpose in the 
circuit, consideration will need to be 
given as to what arrangements can be 
made to take care of their function. In 
many circuits, however, particularly 
those using the 6AV6, the diodes are 
not used, being either grounded along 
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with the cathode or left unconnected. In 
these circuits no problem arises about 
the diodes. But where the diodes are 
used the problem is discussed after 
variant two, which is similar in this 
respect. 

The output 'tube (V2) in this variant 
uses a cathode bias resistor; in some 
instances it will have a bypass capaci- 
tor connected across it. To apply cur- 
rent feedback we want to use the cath- 
ode resistor unbypassed; so if a bypass 
capacitor is used, it should be removed. 

Next, insert a 470 -ohm resistor (Fig. 
3) between the cathode of V1 and 
ground. This will produce a small bias 
voltage, but less than the full operating 
bias of the tube. So now the value of 
R1 can be reduced and the operating 
bias is correct. Probably a value of 

OCOMPONENTS ADDED OR VALUES CHANGED 

A A B - TRANSPOSE FOR PROPER FEEDBACK PHASING 

Fig. 3 -Fig. 2 modified for positive 
current and negative voltage feedback. 

2 or 3 megohms will suit in place of the 
6.8 or 10 megohms used previously. The 
correct value can be checked by measur- 
ing the plate voltage on this tube 
which should be the same as in the 
original circuit. 

Now we are ready to apply current 
feedback. Calculating the resistance 
value required is a little involved and 
the easiest method is : Connect a 
potentiometer of, say, 100,000 ohms 
between the two cathodes in the posi- 
tion shown as R2 in Fig. 3; adjust this 
pot until the amplifier just goes into 
oscillation. If oscillation starts as soon 
as the potentiometer is connected and 
adjustment will not stop it, put an- 
other fixed resistor of, say, 47,000 ohms 
in series with the pot and adjust until 
the oscillation stops. Then reduce the 
resistance until it just starts. Next, 
carefully remove the variable resistor 
(with the fixed one if used), taking 
care not alter its setting and measure 
its value (the two in series where a 
fixed one is added). This value causes 
oscillation. The value for positive feed - 
back. to give approximately four times 
the gain without feedback will be three- 
quarters of the value measured. 

Obtain a resistor of this calculated 
value and connect it in the position 
shown as R2 (Fig. 3). For example, if 
the resistor that caused oscillation 
measured 90,000 ohms, the value re- 
quired will be about 68,000 ohms. A 
close -tolerance component should be 
used or else the values selected with 
an ohmmeter or bridge to be as close 
as possible to the desired value. 

TELEVISION 

We are now ready to apply the nega- 
tive voltage feedback. This should be 
taken from the secondary of the output 
transformer by connecting one side of 
it to B minus and the other side, 
through a suitable resistor (R3), to 
the cathode of Vl. The same variable 
resistor can be used to find the correct 
value by adjusting it until the gain is 
the same as without feedback connected. 
But first be sure the phase is correct: 
if reducing the feedback resistor in- 
creases gain instead of reducing it, or 
if the set oscillates in any position of 
the resistor, the phasing is wrong - 
reverse the secondary connections. Then 
adjust to give the same gain with both 
feedbacks connected as without either. 

This adjustment can be made by un- 
soldering the two return points on the 
cathode of V1 (R2 and R3) connecting 
them, and tapping them-both onto the 
cathode together; then adjust the vari- 
able (R3) until there is no change when 
the feedback resistors are contacted to 
the cathode -no change in level, that is. 
There may be an improvement in 
quality -in fact there should be! This 
will find the condition when voltage 
and current feedback are equal. Finally 
the resistance can be measured and the 
nearest standard value of fixed resistor 
wired in its place. The value of R3 is 
not as critical as that of R2, but the 
nearest standard preferred value should 
be used. 

Variant two 
The remaining two variants both use 

the output stage to provide a regulated 
voltage tapping for other points in the 
receiver, usually in the region of 125 
to 150 volts (the exact voltage varies 
with individual receivers). This volt- 
age is obtained from the cathode of the 
output stage and some method has to 
be used to insure that the d.c. grid 

Fig. 4 -V2 grid voltage established by 
voltage divider from B plus and ground. 

voltage is just a few volts negative of 
the required cathode voltage, because 
this is what controls it. The difference 
between the remaining two variants is 
in the method of setting this d.c. grid 
voltage. 

In the circuit of Fig. 4, this voltage 
is set by connecting the grid of V2 to 
the junction of two close -tolerance 
resistors connected from B plus to 
ground. The audio signal is then 
capacitively coupled from the plate of 
V1. In this circuit the tube used for 
the output stage is either a 6AS5, 6V6, 
6W6 or 6Y6, and the first audio stage 
is usually one of the same group as for 
the first variant. 
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TELEVISION 

The first thing to do in this case, 
after disconnecting the capacitor on 
the output transformer primary, is to 
insert a cathode resistor in the output 
stage to provide current feedback and 
at the same time adjust the circuit so 
the voltage fed to the rest of the circuit 
is still correct. Values suggested for 
cathode resistor R5 in Fig. 5 are: 150 
ohms for high -slope tubes such as 6W6, 
25L6 or 6Y6; 330 ohms for the 6AS5 
or EV6. This resistor does not serve as 

©COMPONENTS ADDED OR VALUES CHANGED 
B+ BUS, 125 -150V 

A & B- TRANSPOSE FOR PROPER FEEDBACK PHASING 

Fig. 5- Schematic diagram of the audio 
output circuit for variant two. 

the normal bias resistor but provides 
an audio potential for current feedback. 

Having inserted this resistor in the 
cathode return, the top end of the volt- 
age divider arrangement should be 
shunted with a high -value resistance 
R4 of about 10 megohms. This is to 
raise the voltage at the grid of V2 so 
that the voltage at the bottom end of 
R5 is the same as the original cathode 
voltage. In this way the rest of the 
circuit gets the right working voltage, 
but the cathode and grid voltage on V2 
have to be a little higher. 

The first stage can now be modified 
in the same way as for the first variant 
by inserting a 470 -ohm resistor in the 
Vl cathode return and modifying the 
grid resistor so the plate voltage is 
approximately the same as in the orig- 
inal circuit. This was described in 
variant one. 

In connecting the current feedback 
for this and the final variant, a blocking 
capacitor is needed in series with R2 
because the cathode of V2 is more than 
100 volts higher in voltage than the 
cathode of Vl. The value of this capac- 
itor is not likely to prove critical. For 
good low- frequency response when the 
circuit is completed, a 4 -µf 200 -volt 
electrolytic capacitor may be used. 

The same method as described before 
can be used to find the correct resist- 
ance value. One observation, though: 
If oscillation, like motorboating, starts 
at a very low frequency it is due to a 
low- frequency phase shift effect and 
a different value blocking capacitor 
should be tried. But this is unlikely. 
The oscillation usually starts at a fre- 
quency somewhere in the middle of the 
audio band and is of rather poor wave- 
form, indicated by a rough sound. 

Finally, negative voltage feedback 
can be applied from the output trans- 
former seCondary to the cathode of V1 
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as described in variant one and the 
finished circuit will be as at Fig. 5. 

The diode problem 
In both the foregoing variants, the 

first stage use a grounded cathode. 
And in many instances diodes, using 
the same cathode of V1, perform the 
a.g.c. or some other function in the set. 
The d.c. voltage drop and also the audio 
component caused by inserting the 470 - 
ohm resistor between cathode and 
ground will interfere with the correct 
operation of these diodes, so some other 
arrangement will have to be made to 
take their place. 

The exact replacement that can be 
made will depend upon the component 
values in the rest of the circuit to 
which the diodes are connected. Some- 
times the two diodes are strapped to- 
gether in parallel, so as to perform as 
only one diode. Then, of course, only 
one diode will be necessary to replace 
the original two. 

In some circuits a crystal diode could 
be used, either one of the high -back- 
resistance germanium types such as a 
1N63 or 1N65 or else a 1N21 silicon 
type. In fact, one of these or another 
should prove successful for most re- 
ceivers. But in some cases even the 
high back resistance of these types will 
not be high enough for the rest of the 
circuit, so a leakage will upset the 
operation of the set. 

In such cases a thermionic diode 
(tube) must be substituted. The prob- 
lem then is where to put it and how to 
connect in its heater. If the set uses 
parallel heaters on 6.3 volts, a 6AL5 
or 6AN6 should serve, provided the 
transformer will supply the extra 0.2 
or 0.3 ampere necessary in addition to 
its present load. TV heater windings 
have to be liberal to supply the large 
number of tubes in the set, but there is 
a breaking point. The best way to check 
is to measure the voltage on the heaters 
and see if connecting the diode drops 
it seriously. The cathode should be 
connected to ground and the diodes 
to the wires removed from the 
original diodes. If a 6AL5 is used, 
both cathodes must be tied to ground. 
If a 6AN6 is used, two diodes can be 
strapped together to each wire. 

If the set uses a series -connected 
heater arrangement, a suitable point 
will have to be found to connect in a 
heater for the diode, using a type with 
the correct heater current to suit the 
chain, such as a 12AL5 or 5AL5. The 
extra voltage required by this heater 
will mean that the other tubes will be 
running a shade low in heater volts. 
Check that this does not drop by more 
than a volt per tube (except for the 
heaters with a big voltage drop where 
a larger drop is permissable). 

The miniature types mentioned can 
be hung in the wiring -or rather the 
socket can -if it is not possible to find 
space to make an additional hole or if 
you do not have facilities for making 
holes. If the set has to be transported 
at any time, it would be a good idea to 

find some way of tying the tube down 
so it cannot break loose. The subminia- 
ture types are even easier to hang in 
the wiring and the British Mullard 
type EA50, taking a heater supply of 
6.3 volts at 0.15 ampere, would serve 
excellently. 

Variant three 
The final commercial circuit we shall 

consider here uses a different method 
of controlling the voltage on the grid 
of V2, shown in Fig. 6. First audio 
stage Vi is usually a 6AV6, 6C4 or 
half of a 6SN7 and is biased by a 
cathode resistor. The value of bias 
resistor, in conjunction with the plate 
resistor, controls the plate voltage 
reliably, and the grid of V2 is fixed by 
being direct -coupled to the plate of Vl. 
Sometimes the cathode resistor of Vi 
is bypassed by a capacitor. If used, it 
will have to be removed before applying 
current feedback. 

Some of these circuits also have a 
low -value resistor in the cathode circuit 
of V2 which will prove convenient for 
picking off the current feedback. How- 
ever, sometimes this too has a bypass 
capacitor which will have to be removed. 
If no such resistor is provided, a suit- 
able value will have to be inserted and 
the grid voltage adjusted so the bottom 

- 'REMOVE IF USED 

Fig. 6-V2 grid voltage established 
by direct coupling to plate of Vl. 

end of R4 (Fig. 7) shows the same 
voltage as the cathode of V2 did in the 
original circuit. This is done by connect- 
ing a high -value resistance Rl in par- 
allel with the existing V1 plate resistor. 
Adjust the value until the right voltage 
appears at the bottom end of R4. A 
suitable value for R4 in this circuit is 
150 ohms if V2 is a 6W6, 25L6 or 6Y6; 
330 ohms for a 6AS5, 6V6 or 6K6. 

The diode problem does not arise in 
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Fig. 7- Schematic diagram of the audio 
output circuit for variant three. 
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this circuit -the 6C4 and 6SN7 do not 
have diodes and where a 6AV6 is used 
for V1 its diodes are either tied to 
ground, cathode or left unconnected. 

Positive current feedback is next 
applied as described for variant one, 
using the blocking capacitor as in vari- 
ant two. Finally the negative voltage 
feedback is applied from the output 
transformer secondary as described 
in variant one. 

What improvement? 
The foregoing discussion covers the 

great majority of television receivers 
at present in service, and the changes 
described will better the sound quality 
of the set. But it is nice to know just 
what sort of improvement to expect. 

Most TV receivers have two very 
marked resonances in their response: 
one in the lower frequencies due to the 
resonance of the loudspeaker diaphragm 
with the cabinet acting as an enclosure; 
the other at a higher frequency due to 
the parallel resonance of the equalizing 
capacitor across the output transformer 
primary with the voice coil inductance. 
In TV audio designer's parlance, these 
resonances provide the "pleasing bass" 
and the "treble brilliance." But no hi -fi 
enthusiast is deceived! 

The changes described in the fore- 
going three variants will give a true 
wide -range response in place of this 
phony two -resonance imitation because 
the speaker damping factor will be 
raised from the region of 0.1 to about 2. 

But what about harmonic and inter - 
modulation distortion? The current 
feedback will not appreciably increase 
this because its effect is to modify the 
operation of the output tube so that 
more second harmonic and less third 
are produced -which at least reduces 
the annoyance factor of the distortion. 
Then the voltage feedback brings the 
actual distortion value to a lower figure 
than the original. But an effect that 
normal distortion measurements will 
not show up is the reduction in the 
emphasis which the straight pentode 
circuit places on higher harmonics, both 
in program and distortion. This is 
caused by the speaker impedance char- 
acteristic in conjunction with the tube 
characteristic when no feedback is used, 
but the improved damping factor elim- 
inates it to all intents and purposes. 

-If the loudspeaker is correctly 
matched to the output stage this modifi- 
cation should also result in considerably 
more output being apparent before 
overloading begins. By correct match- 
ing, we mean that its impedance in the 
region from 600 to 1,000 cycles should 
be matched to the optimum load value 
for the output tube. But often, to avoid 
producing distortion at the dominant 
frequencies (the pleasant bass and 
brilliant treble!), the impedance of the 
speaker at its low- frequency resonance 
and the dynamic impedance produced 
by tuning the voice coil inductance with 
the primary shunt capacitor, is what 
is matched to the optimum load for the 
tube. In this case, further improvement 

by way of increased output can be 
achieved by changing the matching. 

Multiple speakers 
A convenient way of killing two birds 

with one stone here is to add an extra 
speaker, identical to the one already 
in the set, and connect it in series with 
the existing one. This will give the 
advantage of two speakers in improved 
realism, increase the effective sound 
output and correct the matching at the 
same time. 

Where the existing speaker is mount- 
ed in one side of the cabinet, the addi- 
tional one can be mounted in the 
opposite side (Fig. 8). This will give 
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Fig. 8- Adding another loudspeaker. 
balance to the reproduction and a sur- 
prising approach to stereophonic effect. 
Then the TV sound will be far more 
realistic than it ever was with the 
inferior reproduction over a single unit. 
But the question of phase comes in 
here. The extra unit must be connected 
properly to give correct phase in the 
combined reproduction. 

With the loudspeakers mounted in 
opposite sides of the cabinet there is 
not a very ready way of checking phas- 
ing; the best way is to judge from the 
effect it produces on program presenta- 
tion. Incorrect phasing will give the 
sound an unnatural effect, as if it has 
nothing to do with the picture - 
although, of course, it will be synchro- 
nized. Correct phasing will give sound 
that seems to "fit the picture" better. 

TELEVISION 

Try it for a while with the extra 
speaker connected each way and decide 
which is best after careful listening. 

A better method of connection, from 
the viewpoint of loudspeaker operation, 
is to connect the two units in parallel 
rather than in series. But this requires 
the use of a different output trans- 
former. However, if you really want 
to go to town on improvement, you 
could use two slightly larger speakers 
than the 5 -inch one the set probably 
came with. Then install a new output 
transformer designed to match the 
optimum load of the output tube to the 
impedance of the two units in parallel. 
Don't forget to check for phasing here 
also. 

If you decide to change the speaker - 
matching arrangement by making any 
of these additions, the adjustment of 
current and voltage feedback, as de- 
scribed earlier, should be conducted 
after the new transformer and loud- 
speaker units have been installed -the 
loading of the output stage will alter 
both current and voltage feedback and 
throw the values out of balance. 

When you have gone through this 
routine once, you will be familiar with 
it, so having made the set work success- 
fully with the existing speaker, you 
will probably want to go on and try the 
effect of better speakers or speaker 
arrangement. As you have already the 
spare potentiometer with which you 
made the adjustment the first time, 
there will be no problem in going over 
the whole procedure again and setting 
the values to suit the new speaker 
arrangement. 

The improvements described in this 
article will be found to be considerable 
when one considers the limitations im- 
posed by having to get them into the 
existing set. END 

CASE OF THE SELF -TURNING TRIMMERS 
THE owner of a nondescript table 

model a.c. d.c. receiver came into the 
shop complaining of its sensitivity and 
selectivity. I went out to his house to 
inspect the five -tuber. With the volume 
control full on I could hear some local 
stations but that was about all. It 
looked like a case of bad alignment, 
and after taking the chassis from the 
cabinet I noticed that the iron slugs in 
the two i.f. transformers were turned 
down -nowhere near their correct set- 
ting. 

Fortunately, the oscillator was in the 
truck and I aligned the receiver. The 
difference in performance was amazing 
and I made a slightly vinegary remark 
about tampering with the screws as 
I left. 

I was very surprised the next day 
when the customer called to say that 
the set had played well for most of the 
previous evening but had become grad- 
ually weaker and was now as bad as 
ever. I made my way back to the house 

expecting to find a bad tube. Instead, 
when I removed the chassis, I found 
the i.f. cores screwed all the way down. 
My thoughts were quite unprintable, 
but I was assured that the chassis was 
not touched. 

About this time, I was struck by an 
awful thought and gingerly screwed 
the nearest slug up again with my 
fingers -the darned thing was loose 
as that. Up it came, first through one 
peak, then out of resonance again as 
it passed through the winding, then to 
the other and proper peak. I followed 
the same course with the other slug 
and then turned the volume up. The 
slugs, almost imperceptibly but very 
surely, began to dance themselves down 
with the vibration from the speaker. 
I fixed the trouble with a lump of 
paraffin. 

Never again would I align a re- 
ceiver without sealing the cores and 
trimmers when finished. George R. 
Anglado 
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TELEVISION 

TOLL TV, pay TV or whatever you 
like to call it, has for the past two 
years occupied the attention of the 
American public to the exclusion 

of many other important things. Over 
the same period the British public has 
been just as absorbed in the reverse of 
the same thing- whether the country 
should have free TV - TV paid for by 
the advertisements it carries. Britain 
has heard the same acrimonious debates 
and arguments that pay TV has roused 
in the States, the same gloomy forecasts 
that it would kill the entertainment 
business and the same threats that if it 
came about this and that organization 
would not touch it, which would auto- 
matically insure its failure. But, despite 
all the eloquence expended on the sub- 
ject, Britain for the first time in its 
radio or TV history has been looking at 
and liking commercial programs. 

In the States much depends, as far 
as pay TV is concerned, upon the FCC. 
If that body is agreeable, pay TV is on 
the air. In Britain it requires an act of 
Parliament. Only after that has gone 
through can the postmaster general 
grant frequency channels to a new 
broadcasting organization. Commercial 
TV was sanctioned on July 30, 1954. 

The bill was put through only after a 
bitter debate in the House of Commons, 
in which the Socialist Party made it 
quite plain that if they secure power at 
a future election they will promptly re- 
move the act from the statute book and 
kill commercial TV forthwith! Gener- 
ally this is considered an idle threat. 
The fact that the people like it and now 
demand it would deter any politician 
from such a step. 

The setup for the commercial net- 
work is considerably different from 
either current American practice or 
that of the BBC, which had a monopoly 
of all radio and TV services before the 
organization responsible for the new 
programs was formed. The Act of July 
30, 1954 created a semi -official body 
named the Independent Television Au- 
thority, which is responsible for putting 
the programs on the air and used Gov- 
ernment funds to the tune of $8,000,000 
to commence operations. The act stipu- 
lated that this loan has to be repaid 
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By T. W. DRESSER 

Camera operator 
explains equipment 
to girl video mixer 

over the next 5 years. By its charter the 
ITA is empowered to: 

1. Plan the overall setup of corn - 
mercial TV in the country. 

2. Insure the widest possible access 
to the new service in order to prevent 
the rise of another monopolistic body 
like the BBC. 

3. Choose program contractors. 
4. Design, build and operate the 

transmitters for the new service. These 
will remain the property of the ITA 
and neither the Government nor the 
program contractors have any hold on 
them. 

5. Supervise the ethics and general 
standards of the programs originated 
by the contractors. 

The ITA has nothing whatever to do 
with the origination of programs or the 
medium by which the video signals are 
piped to the transmitter building. These 
functions are solely the province of the 
program contractors who deal directly 
with the advertisers. These contractors 
originate the programs and while they 
have a free hand to a large extent they 
are prevented by law from devoting 
more than six minutes in every hour 
of program time to actual advertising 
material. Moreover, it is stipulated that 
advertising matter can be inserted only 
at the beginning and end of programs 
and during "natural breaks." Still fur- 
ther, advertisers have no say in the 
main program material whatever. They 
can stipulate the time they wish their 
ad to appear, and the actual advertising 
material - usually a 30- second or 1- 
minute film run - is largely left to 
them if it conforms to ITA's code of 
ethics. That is all they are permitted. 

The charge for time has been fixed 
arbitrarily by all the contractors at 
around $2,800 a minute for peak view- 
ing hours with pro rata figures for off - 
peak times. Contractors have lined up 
a glittering galaxy of talent for their 
shows, including most of the top -flight 
American stars as well as all the lead- 
ing figures in British show business. 
When the service first commenced, there 
was a prospect the BBC service would 
go off the air due to the pirating of 
their program stars as well as techni- 
cians by the commercials contractors. 

One notable result of the opening of 
commercial service was this wholesale 
importation, on film, of popular Amer- 
ican programs and personalities and the 
adaptation of anglicized versions of 
other U. S. shows, says the British In- 
formation Service in a release intended 
for American circulation. "I Love 
Lucy," "Dragnet," Roy Rogers and Lib - 
erace are well on the road to fame in 
London. The giveaway program, too, 
is creeping in. "Double Your Money," 
run by a lively young Canadian, Hughie 
Green, has a top prize for general 
knowledge answers rising to nearly 
$3,000. "People Are Funny" has also mi- 
grated from Hollywood and, while its 
brash practical joking annoys some pro- 
fessional newspaper critics, there are 
grave suspicions that sections of the 
public enjoy it. Certainly the victims 
accept washing machines and TV sets 
as gifts with marked equanimity. 

Problems of conversion 
The country was well blanketed with 

publicity advertising these attractions 
prior to the opening of the service but 
for some time public interest was diffi- 
cult to assess. There were a number of 
reasons for the apparent apathy. To 
begin with, to convert his equipment to 
cover commercial TV as well as the BBC 
service involved John Citizen in a not 
inconsiderable financial outlay. He 
wanted to be sure he would get value 
for his money before he committed 
himself to that. The 14 BBC stations, 
ranging in power from 10 to 100 kw 
(ERP), all carry the same program. 
As a result TV receiver manufacturers 
have turned out only fixed -tuned models 
to cover the nearest station to the area 
in which they were to be sold. 

These BBC stations operate in band 
I (41 -65 mc). While the high -powered 
ones radiate a vertically polarized sig- 
nal, the low- powered are horizontally 
polarized. The commercial stations, 
each of 100 kw, operate in band III 
(176 -214 mc) and all use vertical 
polarization. Tharefore the prospective 
viewer of commercials has either to 
purchase a converter (cost $15 to $30) 
or buy one of the new 13- channel re- 
ceivers at $180 to $240. In both in- 
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stances he would also need an addi- 
tional antenna at a cost of $18 upward. 
If he also wished to get the new BBC 
FM transmissions in band II (87.5 -100 
mc) due to come into service this month, 
he would require still more elements 
tagged on to the weird erection sur- 
mounting his roof. His home, which 
used to be reckoned his castle, would 
begin to look more like a space ship 
than a miniature baronial hall! 

Evidence that John Citizen was hold- 
ing off came from a research survey - 
designed to test public enthusiasm - 
which came up with the following 
figures for the London area: 
Receivers ready for the new service 

19% 
Viewers prepared to convert for com- 

mercial TV 25% 
Waiting to see if programs are worth 

the cost of conversion 38% 
Will not convert 17% 

Three days before the London com- 
mercial station was due on the air these 
figures were made meaningless by a 
sudden rush on the part of the public 
to have their TV's converted for the 
new service. To date the dealers still 
have a backlog of two to three months' 
work on present orders. 

The transmitting net 
The first two of the commercial sta- 

tions serve the London and Birmingham 
areas. The London antenna tower is 
500 feet high and will be shared with 
the BBC, each party having a separate 
antenna mounted on it. A further 
station -to serve northwest England, 
parts of Wales and the Midlands -is 
scheduled for service next month or 
early March. This station will cost 
$560,000 and the studios to feed it, 
which will be built in Manchester, will 
run away with another $2,800,000. Like 
the Birmingham station, it will provide 
a program for something like 7,000,000 
viewers. Other transmitters due to 
come into operation this year will ex- 
tend the service to cover all thickly 
populated areas. 

Eventually a network of 25 stations 
will cover the country from Land's 
End to John O'Groats, but the ITA 
does not propose to stop there. Accord- 
ing to Sir Robert Fraser, ITA chief, 
they do not intend restricting competi- 
tive TV to one alternative to the BBC 
program. As long as advertisers be- 
lieve in the medium of TV (and the 
tremendous success of American com- 
mercial TV shows no slacking off) there 
is no reason why there should not be 
two, three or even more commercial 
TV stations for each area of Britain, 
competing with the BBC and with each 
other, but all of them under the wing 
of the ITA. 

The transmitters, antennas and most 
of the studio and film projection equip- 
ment of the commercial studio centers 
and transmitter buildings are of Mar- 
coni, EMI or Pye manufacture. A 
considerable amount of RCA apparatus 
has been purchased by Associated - 
Rediffusion, Monday- through- Friday 

program contractor for London and 
one of the biggest organizations in the 
business. This firm also uses four out- 
side broadcast vehicles, or remote tele- 
cast units as they term them (two of 
Marconi manufacture, one Pye and one 
RCA), all of them three - camera units. 
These vehicles require 8 kw of power 
for operation. This can be taken either 
from the nearest utility supply or from 
a mobile generator trailer. 

Since the new service was first mooted 
a remarkable degree of cooperation 
has grown up between the program 
contractors and the TV dealers. Week 
by week until the commencement of the 
programs the contractors furnished 
new material for dealers' counters and 
displays. In addition, they advertised 
in towns in the service area extremely 
effectively. The dealers reciprocated by 
supplying the contractors with figures 
for receiver conversions and new in- 
stallations which enabled them to form 
a fair estimate of the probable number 
of prospective viewers on opening day. 
A similar degree of cooperation has 
also been a feature of the relations 
between equipment manufacturers and 
contractors. As late as last May the 
only source from which the contractors 
could secure trained studio and outside 
broadcast van (truck) technicians was 
the BBC. Wholesale pirating from that 
source would have jeopardized that 
service (as indeed it did for a time 
about the middle of last year). 

The alternative was to train their 
own crews under actual "on the air" 
conditions, but at that time there was 
neither a suitable place nor available 
spare equipment for the purpose. The 
Marconi Co., principal suppliers of 
equipment to the program people, filled 
the gap by furnishing a former theatre 
with cameras, control gear, mikes, 
trucks and sets and installing a typical 
control room set -up. This Marconi TV 
center with its stage of 2,000 square 
feet has since been used for training 
over 100 technicians for such jobs as 
video and sound mixing, camera and 
boom operation, floor management and 
lighting engineering. These technicians 
-selected from some 4,000 applicants - 
have been given an intensive course in 
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practical operation of TV gear. They 
have worked as teams in the studio, in 
the control room, on the film projection 
apparatus and with the mobile telecast 
van. As a result they went on the air 
for the first time like old hands, with 
the confidence which comes from 
familiarity with one's equipment, al- 
though a few short weeks before they 
had been complete greenhorns. 

The commercial programs were wel- 
comed from the first as good competi- 
tion for the BBC and likely to stir that 
august body into some semblance of 
life. Apart from that the majority of 
British viewers kept an open mind, 
preferring to wait and see what sort 
of a show the commercials made before 
passing judgment. Now, it can be safely 
said that viewers are all for them. 
They provide a refreshing change to 
the BBC programs, although under the 
spur the latter have improved enor- 
mously. They have brought Burns and 
Allen and have started modest give 
aways with the maximum prize of a 
camera and scored a big success over 
their rivals by securing an Anglo- 
Russian boxing match. But the com- 
mercials can give viewers a wealth of 
varying programs it would be impos- 
sible for the BBC to put out on its 
restricted budget. And all this from the 
proceeds of advertising! The commer- 
cials get nothing out of the $8.40 per 
annum each British viewer pays for 
the privilege of looking at TV; the 
BBC still gets it all. The viewer is 
happy though; for the first time in his 
life he is getting something for noth- 
ing (he thinks) and many figure that 
there is a chance, given time, of the 
commercials taking over completely and 
then it would all be for free. 

As Roland Gillet, program chief of 
Associated -Rediffusion, succinctly put 
it, "The public are the bosses. If they 
like our programs, we go on. If they 
don't, we go off. But we'll take care 
that they do." 

So far they do. The commercial 
audience increases each day and TV 
manufacturers have quit making fixed - 
tuned television receivers. Nobody wants 
them; they won't pick up the com- 
mercials! END 

A view of the control room in Associated -Rediffusion's Wembley studio. 
The operators are -left to right -the program producer and vision mixer. 
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TV 

SERVICE 
CLINIC 
Conducted by 

JERRY KASS 

THE audio -frequency range trans- 
mitted on the FM sound carrier of 
a television broadcast is consider- 
ably wider than that used in con- 

ventional AM broadcasting. Many local 
TV stations transmit an audio range 
of 50 to 15,000 cycles. (Cross- country 
lines carrying network programs will 
have a much lower audio range due to 
the frequency limitations of these 
cables.) 

The higher audio frequencies are 
generally of lower amplitude than the 
low frequencies and thus produce com- 
paratively little frequency deviation (in 
FM, frequency swing is proportional to 
the amplitude of the audio signal). 
Thus, interference (atmospherics and 
transmitter noise) would produce the 
greatest noise -to- signal ratio at the 
higher audio frequencies. To counteract 
this condition, FCC standards provide 
at each transmitter for a pre- emphasis 
network consisting of a high -pass filter 
having a time constant of 75 micro- 
seconds. 

The amount of pre- emphasis applied 
at the transmitter ranges from a gain 
of 1 at 50 cycles to a gain of 7 

at 15,000 cycles (Fig. 1). The rise is 
very slow to about 500 cycles; from 
there it increases rapidly. This pre - 
emphasis increases carrier swing at 
higher frequencies and minimizes the 
effects of atmospheric and transmitter 
noise reaching the receiver. 

This procedure introduces tone dis- 
tortion which, if not compensated for 
in the television receiver, produces ac- 
centuated treble. However, compensa- 
tion consisting of a de- emphasis net- 
work -a low -pass R -C filter - also 
having a time constant of 75 micro- 
seconds is applied in the TV receiver. 

De- emphasis can be applied at any 
point in the audio amplifier, but general 
practice has been to install the R -C 
filter at the output of the sound de- 
tector. This attenuates the higher audio 
frequencies immediately and reduces 
the possibility of regeneration in the 
sound section of the set. 

The exact values of the R -C de- 
emphasis network vary with different 
receivers. With the low -pass filter con- 
nected across the output of the sound 
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Fig. 1- Standard 75- microsecond pre - 
emphasis curve for FM and TV sound. 

detector, the time constant must also 
include the various shunt capacitances 
in the circuit. Thus, while a 75- micro- 
second time constant is used, the physi- 
cal values of R and C vary with dif- 
ferent receivers. In each case, however, 
the low -pass filter shunts the higher 
audio frequencies to ground to a greater 
extent than the lower ones. 

Thus, the amplitude of the higher 
audio frequencies, that were increased 
before modulation at the FM trans- 
mitter to increase the signal -to -noise 
ratio, are now attenuated to the same 
extent. 

It might appear that the pre- empha- 
sis de- emphasis arrangement is of no 
advantage because it leaves us where 
we started -however, that is just the 
idea. Since noise reaching the FM re- 
ceiver is generated during and after 
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Fig. 2-De- emphasis networks in some 
Admiral, G -E, Du Mont and Hoffman 
TV sets are shown in circuits a through 

d, respectively. 

Fig. 3 -An ideal de- emphasis curve. 

modulation, pre -emphasis is applied at 
a low -level audio stage before the in- 
terference is produced. Thus, the signal - 
to-noise ratio of the higher- frequency 
audio signals transmitted is increased. 
When the audio -frequency signals and 
noise are reduced by the de- emphasis 
network in the television receiver, the 
signal is restored to its original value 
while the noise is reduced to a below - 
normal value. 

Commercial circuits 
Fig. 2 shows several de- emphasis net- 

works used in the audio section of pres- 
ent -day television receivers. Fig. 2 -a is 
the circuit used in the Admiral chassis 
21B1. Resistor R is 47,000 ohms, capac- 
itor C is .001 µf. Fig. 2 -b is the circuit 
used in the G -E model 21C225. R is 
either 22,000 or 47,000 ohms, C is .004 
or .002 pf. Fig. 2 -c is the network used 
in the Du Mont RA -166 chassis. Here 
R' is 22,000 ohms and C .0033 µf. Still 
another de- emphasis network, used in 
the Hoffman 195 chassis, is shown in 
Fig. 2 -d. The resistor is 15,000 ohms 
and the capacitor .0047 µf. 

While the various resistance and 
capacitance values appear to be ap- 
proximately the same, they vary con- 
siderably percentage -wise. The resis- 
tance values in the Fig. 2 examples 
ranged from 15,000 to 47,000 ohms and 
the capacitance .001 to .0047 µf. These 
values are determined by the desired 
voltage output from the network and 
the distributed circuit capacitances. 

Many readers have inquired as to the 
best sound takeoff point for feeding the 
audio signal from a TV receiver into a 
high -fidelity amplifier. Theoretically, it 
is the output of the de- emphasis net- 
work since the response of this network 
should reverse the pre- emphasis curve. 

However, the vast majority of tele- 
vision sets work into small speakers, 
so the receiver's audio amplifier usually 
has a frequency response well below the 
range of the transmitted audio signal. 
Because of this, and to avoid possible 
regeneration in the audio amplifier and 
interference from the horizontal sweep, 
high- frequency suppression of most de- 
emphasis networks is excessive. 
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Thus, a better solution is this: Con- 
nect a switch to remove the de- emphasis 
shunt capacitor and following circuitry 
from the circuit. With the audio cable 
connected to the hi -fi amplifier, feed the 
output of the de- emphasis resistor into 
the input of the cable. Connect a new 
de- emphasis capacitor of slightly lower 
value at the input to the audio cable. 
Now feed the input of the de- emphasis 
network with a signal from an audio 
signal generator, varying the frequency 
every 500 cycles from 500 cycles to 15 
kc, maintaining a constant input volt- 
age. Connect an oscilloscope or a.c. 
v.t.v.m. across the input circuit to the 
high -fidelity amplifier. Then vary the 
resistance and capacitance values 
(while observing the v.t.v.m. or scope 
at each check point) in the new de- 
emphasis network until the Fig. 3 re- 
sponse is obtained. 

Shorted yoke 

A Crosley chassis 431 -2 came in with 
no vertical deflection. A resistance 
check revealed a short in the vertical 
deflection coils. When I removed the 
yoke, I noticed that the trouble was 
mechanical in that the vertical winding 
had broken through the insulation. I 
returned the deflection yoke to the 
Crosley distributor and he claimed that 
the yoke was improperly installed and 
that the yoke itself was not defective. 

The unit appears as if it can be taken 
apart and possibly repaired. Who is 
responsible for the trouble and can the 
yoke be repaired ? -J. C., Los Angeles, 
Calif. 

The mechanical defect described 
sounds very much like the result of 
pressing the deflection yoke hard 
against the bell of the picture tube. 
Whoever installed the yoke may have 
pushed it forward in the hope of get- 
ting greater width. The insulation be- 
tween the vertical winding and the 
core of the yoke will often break under 
these conditions. 

If the yoke has not been damaged 
through overheating, it could probably 
be repaired as follows: Remove the 
yoke from its bracket. Then remove the 
core clamp and the four iron -core sec- 
tions. Wrap a few turns of Scotch tape 
around the winding. This done, replace 
the cores and wrap more tape around 
them. Finally, replace the core clamp 
and tighten. When you replace the yoke 
in the bracket, do not apply too much 
pressure against the bell of the picture 
tube. This is a good rule to follow for 
all deflection yokes. 

Insufficient width 
I have a CBS -Columbia 1601 chassis 

about 1 inch shy in width. This set has 
no width control so I tried increasing 
the voltage on the screen grid of the 
horizontal output tube. The width in- 
creased but the picture was very non- 
linear. The set doesn't have a linearity 
coil either and with all my checking I 
can't seem to obtain the additional 
width. Would installation of some sore 
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Fig. 4 -Video output of Philco R -191. 

of drive control help? At present there 
is a 100 -µµf capacitor from the grid of 
the horizontal output tube to ground. - 
N. L., Erie, Pa. 

You did not mention whether you re- 
placed any tubes. If not, replace the 
horizontal oscillator and output tubes. 
If this doesn't help, remove the 100- 
µµf capacitor from the grid of the hori- 
zontal output tube to ground. Most 
likely this will give you more than 
enough width. If so, replace this capac- 
itor with a trimmer with a range of 
about 25 to 100 pg. It will act as a 
drive control and can then be adjusted 
for proper width. 

High -voltage fuse trouble 
A very bothersome condition exists 

in a Du Mont model RA -166. A 1/4- 
amp fuse in the high- voltage section 
blows about every two weeks. I have 
replaced several fuses and have had it 
in the shop twice. All components check 
good and all voltages check with the 
manufacturer's service notes. Some 
component is probably critical but still 
good enough to check O.K. I would ap- 
preciate any service notes covering this 
trouble. M. S., Fort Wayne, Ind. 

Intermi£ tent high -voltage and hori- 
zontal sweep troubles that blow this 
fuse are difficult to pin down, and I 
know of no characteristic trouble in this 
chassis causing this. Occasionally it is 
good service technique to increase the 
line voltage so as to hasten the break- 
ing down of the defective component. 

Addition of resistor prevents ringing. 

However, this places a burden on all 
the circuits and may do some harm. 

A better plan in this receiver is to 
remove the 6W6 -GT audio amplifier 
tube. With this tube out, the horizontal 
sweep pulse, the boost voltage and the 
high voltage increase. Thus, increased 
voltages are placed on the circuits with 
the possible defective component with- 
out increasing the B -plus voltage. 

It is just possible that the fuse is 
blowing as the result of harmless volt- 
age fluctuations. Try using a 1/4 -amp 
slow -blowing fuse. 

Oscillations in picture 
The complaint on a Philco R191, 

D191 was that when the contrast con- 
trol was varied, various types of wavy 
lines would appear on the picture. I 
checked the video signal on the picture - 
tube grid and found that at certain 
settings of the contrast control oscilla- 
tions would appear on the picture -tube 
grid and I got erratic readings. I then 
replaced every component in the video 
output stage -but still no improvement. 
-F. T., Fort Worth, Tex. 

This circuit contains a 40 -ph peak- 
ing coil between the plate of the 6AQ5 
video output tube and the picture tube. 
See Fig. 4. 

Generally, the oscillation you describe 
is caused by insufficient dampening of 
this peaking coil. You can probably 
clear up the trouble by shunting the 
coil with a resistance of about 3,000- 
4,000 ohms. END 

"I just asked it what my chances for a raise in the next few years were - 
I'm quitting." 
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By JOHN A. WHEATON* 

ET'S summarize some of the argu- 
ments for and against licensing 
and see who has or who wants 
licensing -and why. First, various 

points raised against: 
Possibility of regimentation 
Possibility of bureaucratic interfer- 

ence 

*Secretary. National Electronic Technicians & 
Service Dealers Associations. 

Will not prevent fraud and malprac- 
tice 

Will raise the service costs 
Next, various points expounded for: 

If a license law is written correctly 
and enforced properly, 

it establishes a minimum standard of 
qualification of competency; 

it tends to raise the standards in the 
service business; 

it provides an official body to deal 
with fraud and malpractice; 

it tends to reduce fraud and malprac- 
tice by deterring persons for fear of 
losing a license. 

At present, the only license law 
which provides a measure of the points 
itemized for licensing is that of Madi- 
son, Wis. It has been in effect since 
the early Forties. However, shortcom- 
ings are indicated in an inquiry made 
by the writer as secretary of National 
Electronic Technicians & Service Deal- 
ers Association (NETSDA). Ten shops 
in Madison were queried. Four answers 
were received. These mentioned the lack 
of apprenticeship provisions in the 
license law and pointed out that anyone 
was permitted to work for a licensed 
man. On the good side, indications were 
that malpractice was reduced and that 
a lot of part- timers with no genuine 
interest were discouraged from service 
activity. 

Several groups around the country 
are pressing for a license law. Perhaps 
the longest in point of activity is the 
license law before the Council of the 
City of New York, sponsored and sup- 
ported by Associated Radio Television 
Servicemen of New York (ARTS - 
NY) and their mentor, Max Liebo- 
witz. More recently, Television Service 
Association in Detroit has been spon- 
soring a bill in that city. 

On the state level, the Utah Associa- 
tion of Radio & Television Servicemen 
is trying to get a bill passed in Utah; 
the Radio -Electronic Technicians Asso- 
ciations of the South is trying for one 
in Louisiana and the Middle Tennessee 
Television Technicians Association is 
encouraging the passage of a bill for 
Tennessee. Several California groups 
are supporting a bill for that state. 

Several of these bills have been re- 
viewed and even reprinted in magazines 
as well as association papers. The 
Guild News, monthly publication of the 
Radio Television Guild of Long Island, 
published the New York City bill in 
toto, and also shortly thereafter pub- 
lished an article of mine comparing 
the Madison law and the Louisiana, 
Utah and the New York City bills. 
Sufficient response developed from this 
brief comparison to make it bear 
repeating. 

To begin with, let's examine the pur- 
poses expressed in each of the four: 

Madison (in effect): To provide min- 
imum regulation to insure safety 
to persons and property, safe and 
stable design, and good workman- 
like methods of construction. 
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Utah: To regulate practice of servic- 
ing TV and radio receiving appa- 
ratus. 

Louisiana: To protect public welfare 
by providing competent service 
technicians in all fields. 

New York City: For correcting TV 
service contracting abuses. 

The next point: who is required to 
have licenses? (Fees required vary 
from $5 to $25 per year) 

Madison: Three licenses issued: 
Radio and electronic technicians 

(all electronic devices) 
Sound technicians (limited to de- 

vices operating on less than 
100,000 cycles) 

Radio and TV dealers 
Utah: Four licenses: 

Service contractor 
Service dealer 
TV -radio technician 
TV -radio apprentice 

Louisiana: Four licenses: 
Technician, class B (specialty 

technician, must state service 
field in application) 

Technician, radio and TV, class A 
(applicants must be qualified for 
radio and TV, public- address and 
intercommunications servicing) 

Technician, industrial electronic 
Technician, medical electronic 

New York City: Three licenses, one 
permit and one temporary permit: 

Television service contractor 
Television service dealer 
Television service technician 
Television service apprentice 

The type of license indicates the 
range of occupations covered by each: 
Madison covers servicing of radio and 
television as well as other electronic 
devices, sound cars and trucks, installa- 
tion of various types of equipment. 
Utah adds the service contractor and 
apprentice groups to those required to 
have a license. Louisiana provides a 
more complete service technicians' re- 
quirement-in separating the licenses 
for the various fields of radio and TV 
industrial equipment and medical equip- 
ment servicing. New York City is 
chiefly concerned with TV servicing. 

Common to all bills is the creation of 
an examining board to administer and 
regulate the license: 

Madison: Five members, the first 
three having a two -year term: 

a holder of both a radio and TV 
technician's license; radio and 
TV dealer's license and engaged 
in that business; 

a holder of a radio and TV techni- 
cian's license and an employee in 
that business; 

a communications engineer; 
the city radio technician; 
the city electrical inspector. 

Utah proposes to create a board of 
five members who shall have a two - 
year term. The makeup of the board is 
not specified in the bill, but is suggested 
by the Utah Associated Radio -TV Serv- 
icemen (ARTS) : 
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an attorney from the state's legal 
department; 

a member of the board of educa- 
tion; 

a service contractor with a license 
under the bill; 

a service dealer with a license 
under the bill; 

a person engaged in business or 
occupation of servicing TV or 
radio equipment for two years 
preceding and with a license 
under the bill. 

Louisiana goes a step further than 
any of the others: a State Board of 
Registration of seven members is to be 
created under the bill. Five of these 
would be selected from the general 
radio and television field, all duly li- 
censed under the act. The other two 
must have at least six years' experience 
continuously as technicians in all 
phases of electronics and also be li- 
censed under the act. They would serve 
a four -year term but no more than two 
to be replaced each year. The members 
of the board are to be selected by the 
Governor from nominees proposed by 
the Radio & Electronics Technicians 
Associations of New Orleans and Baton 
Rouge, sponsors of the bill, and any 
other state -chartered association. 

New York City provides in its pro- 
posed license bill for an eight -man 
board more complete and diversified 
than the others, but indicates only the 
occupation of each: 

a member of the Board of Educa- 
tion and designated by the Su- 
perintendent of Schools; 

a person with a baccalaureate de- 
gree in physics or electrical en- 
gineering, and a member of the 
IRE engaged in electronics for 
five years previous to appoint- 
ment; 

a technician who has serviced elec- 
tronic products for ten years 
and TV receiving apparatus the 
last three years; 

a service contractor; 
a service dealer; 
a television distributor's service 

manager; 
a distributor; the above four to 

have been in the business for 
three years prior to appointment. 

All these bills have as their main 
purpose a desire to serve the public in- 
terest; they also express- between the 
lines -the desire of the electronic serv- 
ice technician to raise the standards of 
his profession and obtain a measure of 
prestige which does not exist to any 
degree at the present time. That many 
men in the business realize that fact 
is evidenced by the changing attitude of 
various groups during the last few 
years. NETSDA for some years has 
taken the stand that licensing was a 
local problem and offered assistance to 
any member association on whichever 
side that particular association might 
find its best interests lay; the National 
Alliance of Television & Electronic 
Service Associations (NATESA) for a 
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time not committed either way, has for 
some period now taken an identical 
stand. The National Appliance & Radio 
Dealers Association (NARDA) although 
at one time very definitely against li- 
censing, now also has turned to a posi- 
tion of local option. The Empire State 
Federation of Electronic Technicians 
Associations (ESFETA) has for sev- 
eral years held that, if licensing became 
necessary, it would be preferred on the 
state level. As recently as last April 
ESFETA supported a decided trend 
toward licensing at a Consumer's Coun- 
sel discussion called by Governor Har- 
riman of New York State and offered 
assistance to the state's legislative 
bodies in drawing up such a measure. 
The Federation of Radio Servicemen's 
Associations of Pennsylvania (FRSAP) 
has favored a state license and is sup- 
porting one, as are other state groups 
previously mentioned. 

Some groups prefer an industry - 
sponsored accreditation program, 
evolved through a system of approved 
courses. The Minnesota Television Serv- 
ice Engineers group has formed a 
working arrangement with the Bureau 
of Apprenticeship of the State of Min- 
nesota, with courses designed to raise 
the standards of service. The long - 
range benefits of such programs are 
obvious. But they do not provide im- 
mediate benefit beyond, perhaps, indi- 
cating to those who have the opportu- 
nity to take the courses the best way 
to run their business as well as to in- 
crease their knowledge of servicing. 

As a sidelight on the aspects of li- 
censing, consideration might be given 
to a license law which has been in effect 
in New York State since 1921 and con- 
cerns an occupation which might, like 
ours, be classified as a semiprofession: 
that of real estate brokers and sales- 
men. That it has benefitted the public 
as well as the sellers of real estate can- 
not be disputed. This law also provides 
for a board of men licensed under the 
act to advise the Secretary of State, 
under whose jurisdiction this law 
comes. It also provides for examination, 
as well as stipulating the field of activ- 
ity in which real estate brokers and 
salesmen are permitted to work. To be 
worthy of support of all those engaged 
in a given activity, a licensing law must 
meet these minimum requirements : an 
examining board on which the licensed 
profession is represented, an examina- 
tion to provide at least a minimum 
qualification of licenses and provision 
for all classifications of activity of the 
particular field to be licensed, with limi- 
tations provided for apprentice classifi- 
cations. Any license law which omits 
any of these minimum requirements 
should be questioned. 

As has been pointed out in Guild 
News, if any person (or group) says - 
without reference to a particular piece 
of legislation - that he is for or against 
licensing, he is committing themselves 
to an unknown quantity. Consideration 
must be given to all aspects, and the 
specific type of licensing proposed, be- 
fore making a decision. END 
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dx TV c 1955 

By E. P. Tilton, W1HDQ* 

IT is probably too early to say whether 
it was the result of the rising curve 
of the new sunspot cycle we're just 
entering, but 1955 was a banner year 

for TV dx enthusiasts. The winter peri- 
od ran longer and produced more dx per 
day and the summer season held on for 
weeks later than in same past years. 
There was more multiple -hop dx and 
more reception of South American sta- 
tions than ever before. 

* t'.n.r. cd;r,r. QST. 

At least three of our regular re- 
porters now have identified 200 or more 
TV stations. Robert Seybold (Dunkirk, 
N. Y.) tops the list with a total of 259. 
Bob has logged 45 of the 48 states and 
6 countries. In his odd moments he has 
managed to photograph identifications 
of more than 150 of his catches! 

Bedford Brown, Jr., Hot Springs, 
Ark., has received stations in 42 states 
and 9 countries in running up his 228 - 
station list. 

In addition to the tropospheric bend- 
ing associated with weather, sporadic -E 
skip and other forms of propagation 
discussed many times in these pages, 
our sharper observers are finding that 
"burst" reception offers fine opportuni- 
ties for catching new and difficult sta- 
tions. Such bursts may come as the re- 
sult of reflections from high -flying 

Champion dx -er 
Louis Matullo's 
antenna system 
and some veris 
photographed by 
Matullo himself. 
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aircraft, from ionized regions near 
lightning discharges or from the ion- 
ized trails left by meteors as they pass 
through the E region of the ionosphere, 
to name some of the more likely sources. 

Some typical catches (see photos) by 
veteran TV dx -er Louis Matullo, Wash- 
ington, Pa., are: Cuban CMQ and 
KFDX, Wichita Falls, Tex. (received 
by sporadic -E skip) ; WMBV, channel 
11, Green Bay, Wis., 500 miles and 
WBKB, channel 7, Chicago, 450 miles 
(high -band tropospheric dx) ; WIN -T, 
channel 15, Waterloo, Ind., 200 -mile 
u.h.f. reception (also tropospheric in 
nature). The antennas used are broad - 
banded Yagis for the high and low 
bands, with 12 bowties in phase stacked 
between the two bays. Matullo has 
photographed identifications of 136 of 
the 194 stations he has logged to date. 

Distances over which burst recep- 
tion is possible range from a few 
hundred miles to perhaps 1,500 miles 
or more. Individual bursts are usually 
of no more than a few seconds' dura- 
tion, but several may overlap making 
possible reception of a signal for sev- 
eral minutes at a time. Several observers 
say that they get best results in burst 
hunting by turning their antennas in 
a likely direction and then simply 
monitoring a blank channel where a 
distant station is known to be operat- 
ing. Western observers try this in the 
early morning hours before their local 
stations come on the air. As the aver- 
age level of burst signals -particularly 
those of the meteor -scatter variety - 
is low, effective work of this kind calls 
for a sensitive receiver, a large an- 
tenna, a quiet location and not a little 
patience. But it does wonders for one's 
totals! Observer Schafer of Kenmore, 
N. Y., has added 19 stations that way. 

The fall hurricane season along the 
Atlantic and Gulf coasts produced 
plenty of dx. (Practical example of ill 
winds blowing good!) - The air circula- 
tion pattern associated with a tropical 
storm may set up sharp temperature 
and humidity gradients in the upper 
atmosphere for hundreds of miles 
around the storm. A hurricane in the 
West Indies, for example, may mean 
fine tropospheric dx for TV enthu- 
siasts and v.h.f. hams from the Caro- 
linas to Nova Scotia. It happened 
again and again in the fall of 1955 
and observer Frank Greene, Roswell, 
N. M., reports that the weather fronts 
associated with tornado conditions in 
the West Texas plains bring similar 
results for him. 

Reception of South American sta- 
tions is increasing, with Venezuelan, 
Brazilian and Argentine stations be- 
ing logged in nearly all parts of the 
country. Not only are more Latin 
American stations coming on the air, 
but the increasing sunspot activity is 
very likely helping things along. From 
the more southerly parts of North 
America, particularly, it will become 
increasingly easy to pick up our South 
American friends as the solar cycle 
rises higher. If it follows amateur 
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experience in the 50 -mc band, South 
American TV reception should be most 
frequent in the afternoon and early 
evening hours of the spring and fall 
months, becoming more common in the 
next few years. This will be in addition 
to the multiple -hop sporadic -E skip 
that peaks in June and July. 

Observer Machado of Mendoza, 
Argentina, reports almost daily recep- 
tion of Caracas, Venezuela, on channel 
2 in February, March, April, October 
and November. As will be seen, these 
periods do not coincide with our twice - 
yearly sporadic -E seasons. They do, 
however, check with 50 -mc amateur 
observations in these countries taken 
during the higher part of the previous 
sunspot cycle. South Americans are 
worth plenty of watching! 

Over 50 TV DX Club 
BEST 

DX 
NAME LOCATION TOTAL UHF (miles) 

Robed Seybold Dunkirk, N. Y. 259 
Bedford Brown. Jr. Hot Springs, Ark. 228 
Dorsey W. Akers Charleston, W. Va. 202 
Louis A. Matullo Washington, Pa. 194 
Art Collins Buffalo, N. Y. 175 
Delwin D. Whitt Grand Prairie, Tex. 171 
Fred Von Gunten Berne. Ind. 154 
Robert Weems. Jr. State College, Miss. 144 
John Betterworth State College. Miss. 139 
Richard Lowry Temple, Tex. 135 
Russell Ashworth New Bedford, Mass. 121 

Gary Ehresman South Bend, Ind. 121 
Bob Cooper Fresno. Calif. 118 
Raymond Sloss Baton Rouge, La. 117 
Billy Don Sevier Corpus Christi, Tex. 115 
Joseph Rombach Arabi, La. 113 
F. E. DeGroat Salamanca, N. Y. 112 
Kingdon P. Schafer Kenmore, N. Y. 108 
Edward Rugel Independence, Kan. 108 
Parrissa C. Cox Visalia, Calif. 103 
Michael O'Rourke Mesick, Mich. 103 
Roger Anderson Madison, S. D. 99 
Tommy Larkins Clarksville, Tenn. 97 
Paul Swartz Gibsonburg, Ohio 90 
Sam Brooks Boston, Ga. 90 
M. W. DeGeer Tulsa, Okla. 88 
Gordon Simkin Ft. Lee, Va. 88 
Douglas Bryan Otey. Tex. 86 
Walter Owens, Jr. Springfield, Ohio 85 
Bonn DeNeuf Ithaca, N. Y. 83 
Ernest J. Smith Bennettsville, S. C. 83 
Alton Caldwell Brockton, Mass. 81 
Paul Mitschler Marysville, Kan. 81 
Toby Chambers Miami. Fla. 76 
B. H. Rauch Peoria, Ill. 76 
Dick Mason Menasha, Wis. 75 
Larry Vehorn Indianapolis. Ind. 73 
G. P. Oberto Richmond, Va. 73 
Joe Foyer Westville, Ill. 72 
Mrs. Wm. Callan Altoona, Pa. 72 
Clyde C. Barber Okmulgee, Okla, 71 
Kenneth C. Bush Buffalo, N. Y. 71 
James M. Homan Biloxi, Miss. 70 
D. B. Middleton Sanford, Fla. 68 
Larry Nash Monte Vista, Calif. 68 
Ross Brown Tupperville. Ont. 66 
George A. Quay Allentown, Pa. 66 
Danny Startzman Bennington, Kan. 64 
Edward Fournier, Jr. Bradford, R. I. 64 
Stanley Brown Barstow. Calif. 63 
R. A. Wilson Detroit. Lakes, Minn. 62 
Frank Greene Roswell, N. M. 62 
Carl F. Lupton Shelbyville, Ill. 61 
Barry Rossum Mohall, N. Dak. 61 
Don Martin De Bidder. La. 60 
Donald G. Sanford Viola, Wis. 59 
F. H. Schnakenburg Honesdale. Pa. 59 
Harry Wieskamp Holland, Mich. 58 
Dennis Smith Wasco, Calif. 55 
Kenneth M. Neal Hamlin, Tex. 55 
Neil Stone University Hts., Ohio 55 
Irvin Englander and 
Tommy Mayo Boston, Ga. 54 
Larry D. Whiting Ilderton, Ont. 53 
Karl Kleintop Bowmantown, Pa. 52 
Richard Gleitz York, Pa. 52 
W. C. Stallard Chambersburg, Pa. 50 
W. C. Sherman Sinton, Tex. 50 

*high band. 
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Once again we thank the hundreds 
of dx -ers who have taken the trouble 
to report their reception. The list is 
too long to permit running all names, 
so we list the more outstanding. If you 
report regularly and have more than 
50 stations logged, include your total 
with each report and you'll auto- 
matically become a member of our 
"Over 50" clubs. END 
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INTERMITTENT 

FOLDOVER 

By CHARLES E. THOMAS 

THE complaint was "slow widening 
out." The set was an RCA model 

TC165, chassis KCS40. When I turned 
it on, a picture about 6 to 8 inches wide 
appeared on the 16 -inch screen. The 
picture had a foldover right up and 
down the center of the screen, while the 
part of the picture on either side of the 
wrinkle was apparently normal in pro- 
portion. I had never seen anything like 
it. The beam moved across the screen 
in the normal manner until it got about 
halfway. Then it reversed, traveled 
back to the left a distance of about 2 
inches where it again reversed itself 
and swept on to the right. You can 
imagine what such a picture looked like. 

I took it to be horizontal output or 
horizontal oscillator trouble. The cus- 
tomer explained that the picture had 
been coming on this way each time the 
set was turned on but after a short 
while would suddenly snap out to full 
width. The foldover remained this way 
long enough for me to substitute a new 
6W4, 6BG6, and 6SN7. No help. 

I took the set into the shop and 
started checking with the scope. Every 
waveform from the input to the hori- 
zontal oscillator control tube to the 
plate of the horizontal output tube was 
distorted. I checked the sync input to 
the horizontal oscillator control tube - 
it was O.K. (I didn't check the peak -to- 
peak value of this pulse, but the shape 
was normal.) Since a part of the signal 
on the grid of the control tube is fed 
back from the output of the oscillator, 
I reasoned the trouble could still be 
anywhere in this circuit. One at a time 
each capacitor was substituted with a 
new one, each resistor was checked, and 
the horizontal oscillator transformer 
was replaced. Since the trouble was an ' 

intermittent one, this was a time -con- 
suming job. 

I consulted television books, service 
notes, and back issues of RADIO -ELEC- 
TRONICS for more information on this 
circuit. Some information was found 
but nothing gave me a clue to the 
trouble. 

The next day the set refused to act 
up, and since other work was beginning 
to accumulate, I set the job aside for a 
time. When I resumed work on this 
set, I noticed a variation in the ampli- 
tude of the sync separator output. 
When it was larger than normal, the 
foldover appeared. This was traced to 
the sync limiter. This tube would open 
up occasionally, increasing the sync 
amplitude applied to the input of the 
control tube, the result being a dis- 
torted waveform from there to the de- 
flection yoke. END 
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Alabama 
WABT Birmingham 13 
WBIQ Birmingham IO 
WBRC -TV Birmingham 6 
WMSL -TV Decatur 23 
WTVY Dothan 9 
WALA -TV Mobile 10 
WKRG -TV Mobile 5 
WCOV -TV Montgomery 20 
WS FA-TV Montgomery 12 
WTIQ Munford 7 

Alaska 
KENI -TV Anchorage 2 

KTVA Anchorage II 
K FAR -TV Fairbanks 2 
KTVF Fairbanks II 

Arizona 
KVAR Mesa (Phoenix) 12 

KOOL -TV Phoenix 10 

KPHO -TV Phoenix 5 
KTVK Phoenix 3 

KOPO -TV Tucson 13 
KVOA -TV Tucson 4 
KIVA Yuma II 

Arkansas 
KRBB 
KFSA-TV 
KARK-TV 
KTH V 
KATV 

El Dorado ..._..__ 10 
Fort Smith 22 
Little Rock 4 
Little Rock II 
Pine Bluff 7 

California 
KBAK -TV Bakersfield 29 
KERO -TV Bakersfield 10 
KHSL -TV Chico 12 
KIEM -TV Eureka 3 
KJEO Fresno 47 
KM1 -TV Fresno 24 
KABC -TV Los Angeles 7 
KCOP Los Angeles 13 
KH1 -TV Los Angeles 9 
KNXT Los Angeles ....... ___ 2 
KRCA Los Angeles 4 
KTLA Los Angeles 5 
KTTV Los Angeles II 
KBET -TV Sacramento 10 
KCCC -TV Sacramento 40 
KCRA -TV Sacramento 3 
KSBW -TV Salinas- Monterey 8 
KFMB -TV San Diego 8 
KFSD -TV San Diego 10 
KGO.TV San Francisco 7 
KPIX San Francisco 5 
KQED San Francisco 9 
KRON -TV San Francisco 4 
KSAN -TV San Francisco 32 
KNTV San Jose II 
KVEC-TV San Luis Obispo 6 
KEYT Santa Barbara 3 
KOVR Stockton 13 
KVVG Tulare 27 

Colorado 
K KTV Colorado Springs I I 
KR DO-TV Colorado Springs I3 
KBTV Denver 9 
KFEL -TV Denver 2 
KLZ -TV Denver 7 
KOA -TV Denver 4 
KFXI -TV Grand Junction 5 
KCSI -TV Pueblo 5 

Connecticut 
WICC -TV Bridgeport ___ 43 
WGTH -TV Hartford 18 
WKNB -TV New Britain 30 
WNHC -TV New Haven ....... ___ 8 
WATR -TV Waterbury 53 

Delaware 
WPFH Wilmington ..._ 12 

District of Columbia 
W MAL -TV Washington _____ 7 
WRC -TV Washington 4 
WTOP -TV Washington ......._ 9 
WTTG Washington ....... __ 5 

Florida 
WITV Fort Lauderdale 17 
WINK -TV Fort Myers II 
WJHP -TV Jacksonville ..._.._ 36 
WMBR -TV Jacksonville 4 
WGBS -TV Miami 23 
WTHS -TV Miami 2 
WTVI Miami 4 
W DBO -TV Orlando 6 
WINO -TV Palm Beach..._.._ 5 
W1 DM Panama City 7 
WEAR -TV Pensacola _______ 3 
WPFA -TV Pensacola 15 
WSUN St. Petersburg 38 
WFLA -TV Tampa 8 
WTVT Tampa 13 
WEAT -TV W. Palm Beach 12 
WIRK -TV W. Palm Beach 21 

Georgia 
WALB -TV Albany ... 10 
WAGA -TV Atlanta 5 
W L W A Atlanta ..._ 1 

WSB -TV Atlanta 2 
WJBF Augusta ..._.._.._ _. 6 
WRDW -TV Augusta 12 
W DAK -TV Columbus ..._ 28 
WRBL-TV Columbus ....... ____ 4 
WMAZ -TV Macon 13 
W ROM -TV Rome 9 
WTOC -TV Savannah ..._.._ II 
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WCTV 

Hawaii 
I(HBC -TV Hilo 
KGMB -TV Honolulu 
KONA Honolulu 
KU LA-TV Honolulu 
KMAU Wailuku 

Idaho 
KIDO -TV Boise 7 
KIDTV Idaho Falls 3 
K BOI -TV Meridian 2 

KLIX -TV Twin Falls II 

Illinois 
WBLN Bloomington 15 

WCIA Champaign 3 
WILL -TV Champaign- Urbanal2 
WBBM -TV Chicago 2 
WBKB Chicago 7 
WGN -TV Chicago 9 
WNBQ Chicago 5 
WTTW Chicago ..11 
W DAN -TV Danville 24 
WTVP Decatur 17 

WSIL -TV Harrisburg 22 
WEEK -TV Peoria 43 
WTVH Peoria 19 

WGEM -TV Quincy 10 
WREX -TV Rockford 13 
WTVO Rockford 39 
WHBF -TV Rock Island 4 
WICS Springfield 20 

Indiana 
WTTV Bloomington 4 
WSJV Elkhart 52 
WFIE Evansville 62 
W KJG -TV Fort Wayne 33 
WFBM -TV Indianapolis 6 

WISH -TV Indianapolis 8 
WFAM -TV Lafayette 59 
WLBC -TV Muncie __ 49 
WNDU -TV Notre Dame - 

South Bend 46 
WSBT -TV South Bend 34 
WT I -TV Terre Haute IO 
WINT Waterloo - 

Ft.Wayne 15 

Compiled by IRIS FENSTER 

Thomasville 6 WOOD -TV Grand Rapids ..._... 8 KCJB -TV Minot 13 KTSM -TV El Paso..........._.... -. 9 
WKZO -TV Kalamazoo 3 KXJB -TV Valley City 4 WBAP -TV Fort Worth . ..._.._.5 
W11M -TV Lansing 6 KFJZ -TV Fort Worth Il 

9 WTOM -TV Lansing 54 Ohio I(GUL -TV Galveston II 
9 WKNX -TV Saginaw 57 WA KR-TV Akron 49 KGBT-TV Harlingen 4 

11 WPBN -TV Traverse City 7 WICA -TV Ashtabula 15 KPRC -TV Houston ........ ____ 2 

4 WCET Cincinnati 48 KTRK -TV Houston 13 

3 Minnesota WCPO -TV Cincinnati 9 KUHT Houston 8 
KMMT Austin 6 WKRC -TV Cincinnati 12 KTVE Longview 32 
KDAL -TV Duluth- Superior .... 3 WLWT Cincinnati 5 KCBD -TV Lubbock II 
WDSM -TV Duluth- Superior.... 6 WEWS Cleveland 5 KDUB -TV Lubbock 13 

KEYD -TV Minneapolis- WNBK Cleveland 3 KTRE -TV Lufkin 9 
St. Paul 9 WXEL Cleveland 8 KMID -TV Midland 2 

KSTP -TV Minneapolis- WBNS -TV Columbus 10 KTXL -TV San Angelo 8 
St. Paul 5 WLWC Columbus 4 KCOR -TV San Antonio ....._...41 

WCCO -TV Minneapolis 4 WOSU -TV Columbus 34 KENS -TV San Antonio 5 
WTCN -TV Minneapolis Il WTVN -TV Columbus 6 WOAI -TV San Antonio 4 
KROC -TV Rochester 10 WH10 -TV Dayton 7 KCEN -TV Temple 6 

WLWD Dayton 2 KCMC -TV Texarkana 6 
WI MA Lima 35 KLTV Tyler- Longview .,.... 7 
WSTV -TV Steubenville 9 KAN G -TV Waco 34 
WSPD -TV Toledo 13 KWTX -TV Waco 10 

W FMJ -TV Youngstown 21 KRGV -TV Weslaco 5 

WKBN -TV Youngstown 27 KFDX -TV Wichita Falls 3 

WHIZ -TV Zanesville 18 KWFT -TV Wichita Falls 6 

Iowa 
W01 -TV Ames 
KCRG -TV Cedar Rapids 
WMT -TV Cedar Rapids 
WOC -TV Davenport 
KRNT -TV Des Moines 8 
WHO -TV Des Moines..._ 13 
KQTV Fort Dodge 21 
KG LO-TV Mason City 3 
KTIV Sioux City..._ 4 
KVTV Sioux City 9 
KWWL -TV Waterloo 7 

Kansas 
KCKT Great Bend 2 
KTVH Hutchinson 12 
KOAM -TV Pittsburg ..._ 7 
WIBW -TV Topeka 13 
KAKE -TV Wichita IO 
KARD -TV Wichita 3 
KEDD Wichita ......._ 16 

Kentucky 
WEHT Henderson 50 
W LEX -TV Lexington 18 
WAVE -TV Louisville 3 
WHAS -TV Louisville . II 

Louisiana 
KALB -TV Alexandria 5 
WAFB -TV Baton Rouge 28 
WBRZ Baton Rouge..._...._ 2 
KLFY -TV Lafayette 10 
KPLC -TV Lake Charles 7 
KTAG -TV Lake Charles 25 
KNOE -TV Monroe 8 
WDSU -TV New Orleans 6 
WIMR -TV New Orleans 61 
KSLA Shreveport ......___ 12 
KTBS -TV Shreveport 3 

Maine 
WABI -TV Bangor 5 
WTWO Bangor 2 
WMTW Poland Spring 8 
WCSH -TV Portland 6 
WGANTV Portland 13 

Maryland 
WAAM Baltimore 13 
WBAL -TV Baltimore .11 
W MAR -TV Baltimore 2 
WBOC -TV Salisbury 16 

Massachusetts 
WMGT Adams -Pittsfield 19 
WBZ -TV Boston 4 
WGBH -TV Boston 2 
WNAC -TV Boston 7 
WTAO -TV Cambridge ... ........ _ 56 
W HYN -TV Holyoke .. 55 
WWLP Springfield 22 

Mississippi 
WITV Jackson 25 
WLBT Jackson ........... 3 
WTOK -TV Meridian II 

Missouri 
KFVS-TV 
KOMU-TV 
KHQA-TV 
KRCG 
KSW M-TV 
KCMO-TV 
KM BC-TV 
WDAF-TV 
KTVO 
K FEQ-TV 
K ETC 
KSD-TV 
KTVI 
KWK-TV 
KD RO-TV 
KTTS-TV 
KYTV 

Montana 
KOOK-TV 
KXLF -TV 
KFBB-TV 
KG VO-TV 

Nebraska 
K H OL-TV 

5 KOLN-TV 
9 KUON-TV 
2 KM TV 
6 W0W-TV 

KSTF 

Michigan 
WPAG -TV 
WNEM -TV 
WWTV 
WJBK -TV 
WTVS 
WW1 -TV 
WXYZ -TV 
W KAR -TV 

Ann Arbor 20 
Bay City -Saginaw 5 
Cadillao 13 
Detroit 2 
Detroit 56 
Detroit 4 
Detroit 7 
East Lansing ....._ 60 

Nevada 
KLRJ -TV 
K LAS -TV 
KZTV 

Cape Girardeau 12 
Columbia ..._.... 8 
Hannibal 7 
Jefferson City 13 
Joplin 12 
Kansas City 5 
Kansas City 9 
Kansas City 4 
Kirksville 3 
St. Joseph 2 
St. Louis 9 
St. 

. Louis -36 Oregon 
St. Louis 4 KVAL -TV Eugene 13 
Sedalia 6 KBES -TV Medford 5 

Springfield 10 KLOB Portland 12 

Springfield 3 KOIN -TV Portland 6 
KPTV Portland 27 

Oklahomo 
I(TEN Ada IO 
KGEO -TV Enid 5 
KSWO -TV Lawton 7 
KTVX Muskogee 8 

KTVQ Oklahoma City 25 
KWIV Oklahoma City 9 
W KY -TV Oklahoma City 4 

KVOG -TV Tulsa 2 

Billings 2 Pennsylvania 
Butte 6 WFBG -TV Altoona 10 

Great Falls 5 WLEV -TV Bethlehem 51 

Missoula 13 WGLV Easton 57 
WICU Erie 12 
WSEE Erie 35 
WCMB -TV Harrisburg 27 
WHP -TV Harrisburg 55 
WTPA Harrisburg 71 

WARD -TV Johnstown 56 
WIAC -TV Johnstown 6 
W GAL -TV Lancaster 8 

WCAU -TV Philadelphia .__. _ 10 
WFIL -TV Philadelphia 6 
WPTZ Philadelphia 3 
KDKA-TV Pittsbucnh 2 
WENS Pittsburgh 16 
WQED Pittsburgh 13 
WHUM -TV Reading 61 

New Hampshire WARM -TV Scranton 16 

WMUR -TV Manchester ............ 9 WGBI -TV Scranton 22 
WTVU Scranton 73 
WBRE -TV Wilkes -Barre 28 
WILK -TV Wilkes -Barre 34 
WNOW -TV York 49 
WSBA -TV York 43 

Kearney 
Lincoln 
Lincoln 
Omaha 
Omaha 
Scottsbluff 

13 
10 
12 

10 

Henderson 2 
Las Vegas ..... 8 
Reno 8 

New Jersey 
WATV Newark ..... __...._..... 13 

New Mexico 
KGGM -TV Albuquerque ..... _13 
KOAT -TV Albuquerque 7 
KOB -TV Albuquerque 4 
KSWS -TV Roswell ........... 8 

New York 
WROW -TV Albany 41 
W NBF -TV Binghamton 12 
WBEN -TV Buffalo 4 
WBUF -TV Buffalo 17 
WGR -TV Buffalo 2 
WCNY -TV Carthage - 

Watertown .... 
WKNY -TV Kingston 
WABC -TV New York 
WABD New York 
WCBS -TV New York 
WOR -TV New York 
WPIX New York 
WRCA -TV New York 
WIRI Plattsburg 
WHAM -TV Rochester 
WHEC -TV Rochester 
WV ET-TV Rochester 
WRGB Schenectady 
WHEN -TV Syracuse 
WSYR -TV Syracuse 
W KTV Utica 

7 
66 

2 
9 

II 

4 
5 
5 
10 
10 

6 
8 
3 

13 

Utah 
KSL -TV Salt Lake City 5 
KTVT Salt Lake City 4 
KUTV Salt Lake City 2 

Vermont 
WCAX -TV Burlington .. 3 

Virginia 
WVEC -TV Hampton -Norfolk ..15 
WSVA -TV Harrisonburg ..... __ 3 
WLVA -TV Lynchburg 13 
WTAR -TV Norfolk 3 
WTOV -TV Norfolk 27 
WXEX -TV Petersburg - 

Richmond 8 
WTVR Richmond 6 
WDBI Roanoke 7 
WSLS -TV Roanoke IO 

Washington 
KVOS -TV Bellingham 12 
KEPR -TV Pasco 19 
KCTS Seattle 9 
KING -TV Seattle 5 
KO MO-TV Seattle 4 
(HO -TV Spokane 6 
KREM -TV Spokane 2 
KXLY -TV Spokane 4 
KTVW Tacoma 13 
KTNT -TV Tacoma 11 

KI MA -TV Yakima 29 

West Virginia 
WHIS -TV Bluefield 6 
WC HS-TV Charleston 8 
WJPB -TV Fairmont 35 
WHTN -TV Huntington 13 
WSAZ -TV Huntington ...... 3 
WOAY -TV Oak Hill 4 
WTAP Parkersburg 15 
VilRF -TV Wheeling 7 

Wisconsin 
Puerto Rica WEAU -TV Eau Claire 13 
WORA -TV Mayaguez 5 WBAY -TV Green Bay ..... ____ 2 
WAPA -TV San Juan 4 WFRV -TV Green Bay 5 
W KAQ -TV San Juan 2 W KBT La Crosse 8 

WHA -TV Madison 21 

Rhode Island WKOW -TV Madison 27 
WJAR -TV Providence 10 WMTV Madison 33 
WPRO-TV Providence 12 WMBV -TV Marinette II 

WXIX Milwaukee 19 
WTMJ -TV Milwaukee 4 
W ISN -TV Milwaukee 12 

WSAU -TV Wausau 7 

Wyoming 
KFBC -TV Cheyenne 5 

South Carolina 
WAIM -TV Anderson 
WCSC -TV Charleston 
WUSN -TV Charleston 
WCOS -TV Columbia 
WIS -TV Columbia 
WNOK -TV Columbia 
WBTW Florence 
WFBC -TV Greenville 
WGVL Greenville 

40 
5 
2 

25 
IO 
67 

8 
4 

23 

South Dakota 
KDLO -TV Florence 3 
KOTA -TV Rapid City 3 
KELO -TV Sioux Falls 11 

Tennessee 
WDE F -TV 
WDXI -TV 

North Carolina WJHL -TV 
WISE -TV Asheville 62 WATE 
WLOS -TV Asheville 13 WTVK 
WUNC -TV Chapel Hill 4 WHBQ -TV 
WBTV Charlotte 3 WMCT 
WTVD Durham II WLAC -TV 
WFLB -TV Fayetteville 18 WSIX -TV 
WFMY -TV Greensboro 2 WSM -TV 
WNCT Greenville 9 
WNAO -TV Raleigh 28 
WITN Washington 7 
WMFD -TV Wilmington 6 
WSJS -TV Winston -Salem 12 
WTOB -TV Winston-Salem 26 

Chattanooga 12 
Jackson .......... ____ 7 
Johnson City 11 

Knoxville 6 
Knoxville 26 
Memphis 13 
Memphis 5 
Nashville 5 
Nashville 8 
Nashville 4 

Canadian 
CHCT -TV Calgary. Alta. ..._. 2 
CFRN -TV Edmonton. Alta. .. 3 
CiLH -TV Lethbridge, Alta .. 7 

CBUT Vancouver. B.C..... 2 
CKX -TV Brandon, Man, 5 

CBWT Winnipeg. Man 4 
CKCW -TV Moncton, N.B. 2 
CHSI -TV St. John. N.B. 4 
CBHT Halifax. N.S. 3 
CJCB -TV Sydney, N.S. 4 
C10N -TV St. John's. Nfld. 6 
CKVR -TV Barrie. Ont. 3 

CHCH -TV Hamilton. Ont. I1 
CKWS -TV Kingston, Ont. II 
CKCO -TV Kitchener, Ont. 13 

CFPL -TV London. Ont. IO 
CBOFT Ottawa. Ont. 9 
CBOT Ottawa. Ont. 4 
CH EX -TV Peterborough. Ont 12 
CFPA -TV Port Arthur. Ont 2 
CJIC -TV Sault Ste. Marie. 

Texas Ont. 2 
KRBC -TV Abilene 9 CKSO -TV Sudbury, Ont. ..... _. 5 
KFDA -TV Amarillo IO CBLT Toronto. Ont. ... . 9 
KG NC-TV Amarillo 4 CKLW -TV Windsor. Ont. 9 
KTBC -TV Austin 7 CKNX -TV Wingham, Ont. .... 8 
KBMT Beaumont ..........._ -31 CBFT Montreal. Que. 2 

North Dakota KFDM -TV Beaumont 6 CBMT Montreal. Que. 6 
KBMB -TV Bismarck 12 KVDO -TV Corpus Christi 22 CFCM -TV Quebec City. Que. 4 
KFYR -TV Bismarck 5 KRLD -TV Dallas 4 CJBR -TV Rimouski. Que. 3 
WDAY -TV Fargo 6 WFAA -TV Dallas 8 CKCK -TV Regina, Sask. 2 
KNOX -TV Grand Forks ..._.....10 KROD -TV El Paso 4 CFQC -TV Saskatoon, Sask. .. 8 
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TELEVISION 

ADMIRAL 20Y4- CHASSIS 

Rear View 20Y4B Chassis. 

RATIO YOKE 

DV 
SP R 

SOCKET 

soun 
OUTPUT SOCKET 

SOUND SOUND 

IF AMP 

YHf OSC { 
MIXER 

HF AMP 

.14 V RECT 

NOW OUTPUT 

VIDEOAMP{ 
HORIZ SYNC 

SY INV - DISC 

RECTIFIER 

NORIi 

OSE 

SYNC 

SEPv v1 
(VERT 

VERT DSC l OUTPUT _, 
WED ACC 

V101 -68C8 
V102-6J6 
V201-6AU6 
V202-6A1S 
V203-6AV6 
V204-68F5 
V301-61116 
V302-6B16 
V303-6AM8 

Rear View 20Y4E, 20Y4F, 20Y4L Chassis. 

VHF 

(D IST IF 

502 2ND IF 

ez-N3RDIFO 
3W VOIDEO 

H V RECT 

CICTUR E 

TUBE 

OS /IIORIZ OUTPUT 

RECTIFIER 

SOW T 
RCRIZ SYNC MEOW- DISC 4IC INV 1 

HDRIZ 

05G. 

VERT 

VERT OSC E L^ ^OUTPUT, 
WED ACC 

V304-6AW8 V403-12AU7 
21ALP4A V404-654 
(20Y48, V405-6CU6 

V30S120Y4E, 
V406-6AU4GT 

I 20Y4L) V407-1B3GT 
I24D4A V408-6B188 
t(20Y4F) V501-5U4GA 
V401-6CS6 or 
V402-6ALS 5U4GB 

VHF TUNER 94D92 -7 
L1028 L102C 
lbDTti Ito 

SCHEMATIC NOTES: 

Cql C105 6. t.î 
I7mÓ2 0 

CIR 

:I- s - A 
rlY 

L103 n0Y 

L102D 

6 

-o- 
- r C101 - AI 

6J6 

Mf09pMIMp 

- 6J6 (1-7_ 

VHF MIXER /J VHF OSC. IoE 
AI v1020 2/DOY v1020 

.GlY 
-ttY 

6101 

CI13 CIN CIIS j2206 `10 tj 1w0 6001 F-z -i 160 
11ltlt 

1103 

AAOI 820, 

AHNE 

11104 

5605 
CIII- 

SIUE TOT 

0502 

S21 

X105 

101 

11107 

ION 

r 

M203 

4 
TWIN SPEAKERS USED IN SOME 
MODELS 

I F BOARD A4861- ((PRINTED WIRING) 

I 

L05 I 
22.6 MC (Adl 

I-á-I` CAM I 

Cm 
L302 

Ain Cm 2651C 

6816 
IST IF AMP 

V301 

n0Y 
T301 9 2s.3MC 

6240 ' 
°- 6 

tç~ ái 
C110 U01 

j3jÁ 
5303 

62 
1 

S6 3031 1000$ 
100.Cl0'r If 2125MC 

J02 !11lr'S(/sOIR .. 
/N(N (IOC/' 21A.005NF 

C71T 
q 

T 
ÉÖÓ1 (- \¿.110000 

I 

. iw;. ' cos 

AfÓ Ik2 
L 
V 

5V 

a00} C 
5200. 

UslOCl/INID I A2 .5302 
(101 INE N0! 

1000 
USED. 

Letters and numbers shown within hex- 
agons indicate points that are adjusted 
during alignment and test points to facil- 
itate voltage measurements and connect- 
ing the scope 

Voltages are measured with the antenna 
disconnected, the antenna terminals 
shorted and the channel selector turned 
to an unused channel. The contrast con- 
trol is turned fully clockwise. All other 
controls are fully counterclockwise. Do 
not disturb the horizontal lock and drive 
adjustments 

D.c. voltages are measured between the 
socket terminal and chassis unless other- 
wise indicated. Use an adapter to meas- 
ure tuner socket voltages from the top of 
í14C nui 4.IIUble one ruuel In pips 

iwr"Ó u.'- I/:6BH 
510Ì 

WED ICC 

Tós 

1321 1327 
1453 U00 ISA 

5,q1 
6CS6 1 

Tun WIC SEP 504 VENT 

V401 

WE AUDI /RIODCN 
Yd /N /C! TIN OI 
COIIIO[S /10/con 
COMAS! 1014,/01 AID 
NI/ /tiN stn /IL. 

1412 
201 

I55 ECC 
1 
° 

CAiF_ L 

SYNC BOARD Á4868-I Tsol 
(PRINTED WIRING) 

1102 f, 11N1 10 r 3906 

r,wrirM rEAI. 

120r MM1:. 

..1 225.21 '/1 / 
106 M01 : C/051 I 1¡ 

1501 i [C .22IFT 
SOr a0A4V 

Co? Ill WtMIK N01 ti WI 
/1 IO 

lr U 
, A11 5115 

66A 111f0 
1094104 3 V VENT HOAl2. NW' 

6400 

114,4 

3330 

5501 

1101 

0.4501 M502 

n! YDUs 

IL !OP Y/fN 
SOC/!! e004 

1/N Y/f/M503 
0! 1(UC 

CAFE' 

,GÉf'JU4CAORC8 RECTIFIER 
= V501 

VHF TUNER- 

FIDY 

V101 

L 
V 0 _ I J 

lu NC LIGHT 51 I 

MSOe L ._v20 n ILAC4 

ND! USED /N SOIE 
NODlCS 

AHIIE 
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Schematic for 20Y4B, 20Y4E, 

20Y4F, 20Y4L Chassis 

Conditions for Viewing Waveforms: 
Waveforms are taken with a signal input 
to the TV chassis. All controls are set for 
normal picture, NOISE GATE control fully 
counterclockwise. After the receiver is set 

r- 

6AU6 
5, AI 

6A ó57 

r 

for normal picture, turn CONTRAST con= 
trol fully clockwise. Set scope sweep at 
30 cycles for vertical waveforms, at 7,875 
cycles for horizontal waveforms, to per- 
mit observing two complete cycles 

- SOUND BOARD A4863 (PRINTED WIRING) 

II 

SOUND IOF AMP 

e lY 1205 C206 
IO6 

1206 ION 4 Yf 

1 

.1201 
C208 

210 
390 421 1 

I" S0 0 [201- - 

0z /10Y4,1 

II 

Sr 513 

L201 I I A202 C203 

4 54 I 

C2á 

180 

l29 OOSNT 
5 00Ú 
Ìj IF00 1700 

A8 ---------°--ß 
1201. 

0 1.1MEC 

-IÇ20t.2t C201(,oL 

1120, 

4108 

i1Y 
0306 

3.3 - 
8.25T 

AI 

L303 
21 25 
MC 

RODE 

2208 

6BZ6 
2ND IF AMP 
v302 

150 

91Y 

5 

6ÁM8 L304 
SRO IF AMP 

v3034 
lfr Al _ 

6.1 

_ 23F5 

L305 

T302 
ma 21JYC 

/f 
6310 C309 

/ 
005 N 

C107-%109 

C308 1 005 1f 

6311 

1000 

VIDEO DEI I 
COIS 03038 f1 ( 

1 

l LY 

T303 

/.SY 

r 6313. 
120 

C311 

ooT 
NF 

1311 

C322 C010 8200r' 

J 

C3Q 

I0 

0 1316 

°° 4200 

(i/L306° 
.005 If 

451 VE6I. ' 
113,7 

°°°° 
,1.J 

VIN 11111 O4 

6332 

OA, ON 

Y 

6AV6 
SOUND AMP 

V203 
POP 

LSY 
8209 

0 A210 

278 
,N 

01110 A211 

8212 

21E0 
5% 

6BF5 i 
$0UMV204PUT 

5 /If' C2Itr1 

ua a1OTo1 

100 
IYSY LSO, 

2 /50Y I 

1 3-575 

C5014 C5011 .:214 -- I r00NF 1OMF 101f 

0 

L_ 

M505 

j ROIS 

R2,1 $1.6 MEC. 5% 

4701 

/z 6Áw8 
I- 

08 
¡L30'7°`' 

I VIOEO AMP II 

6322 .2p YF 
0320 

V304n 
10Vn0A1(.J7SY 

I71-17IL 

101 1186I. 

C319 

6.t 

I j 

I Is 

6100 320 

2 AI I 

L307 
LSMC 

32 

I0/ rrfr 
OfSO01ff 8s10 

r505. 
IM 

11505 

220 

C501C 

20 N 

1EL. 

C215Á 

60N`T 

21ALP4A 
A III 20441, 2074L1 

240P4A 
(IN 20NF1 

/501 

Y - /00 

L3 

1323{ 
1011 

321 
1200 

f0/1/fr2 
SOt'lff 
14506 

CREAN 

64507 
/NY/f 
Of IOC 

'SLUE 
I50Y 

V305 

COITNAST 

3.3 VENI. 

A325 

TOO, Ni 

I/:6Aw8 
MC INV. 

v3Ó46 1 
N/S 0Ów6 

51 

HY 

1416 

C401 

DOI NF 

Utt017 
6AL5 . . N 12AU1 j 

NO412 SYNC. DISC L4o1 NONIO OSC. 351 It 
040 M0R1110CA 1122 v43 r 404 JY .1413 

1001 

5% Tt911//Y1 10 

1418 

1001 
S% 

2.2 NEC j Á11E 

3300 166Á011L 

CII1 00I1Nfl 

11214701' 
1 1500 

411.7 

20 
CÁ12 

Mf1 I Nf5 

/ 1/24 // 1501 

I 
íar54402 

- 1 1431 

I/z6BH82'1 

\, 21/2rI,I VEAa0C5C. 
LMC 

1200 1200 0Ó112T xY 
C11y C116 C411 N3 3N 

Not NTAISMF .010rT; - 46 

CO ' --Ip / 1430 

7201 

1426 ' 
CYI 

3800 
tt 

1425 I2 . 1 
T 'F 4, O 

1133 
M 144 

82466 
INE 
6a- 
UNE 

1DCN71ESS 

1211 

to aSfO /r jN 
SOrf IqY/5-0-4-- 

1431 IMM_,, 

o M001 

ApNT 
% ( 654 

M'2 
2.5 % 

h'EA7 OUTNT 11C 
TT, VENT , 0401 

C4; 

if 

C/21 
.al 

1434 

NC 

1511 

143i - 1 
I 

15a t1111[8T n - --J 

010 
rEIÌ 

143 

1451 

0611. 
LIN 

1435 
110 

0421 

C411 46Mf 
4111LC2150 

POUF 

AEE1 

lo 

Ogg 

4 3 

0301 

3 4 

v302 

v303 

404 

4 
V402 

----J L 
0 0 

0408 

0401 

-- 

1 
£,,u,5/, 0411 ytrr 1AWld. Aa w 

c491 Icoo6 T 
DOC N 

6C 

_131 8441 

!-rOsé 
`51M NIXON IIA 

U6 1413ZZ *: 6AU4oT 
NOW wTPUT 11005 IIA DINNER 

0405 20 0406 JNNn 
ä11 i1rt 

1141 

8440 110 

4pot 

1136 NOW. 

44/2 j ... T 
NJY lC -° 

C430- SN4á 
117M ? 

990231C 

J 

v407 

` 
Maori !r \\ saw! 

Nt 

1il11ruUl Oaf ran 
Mir 

043 
047 N. IÁ6 
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CBS -COLUMBIA 1610 and 1611 

V2 
.O.A 

if 91. 

V3 
SC. 

lMULYI 

'i[$i COMNSCi,OOS Ox SO(LOLA SOCOLi SS 7 
10 .. , C. 1 

100.1 io..xfOxrt' 

00000 
1110. 

099.096Z 

TO 

CO C.f f 

t0...0 
0. .0 

C. IT 

.,0..,SON 

,r 

A ñ 

itót 
0,000, 

TO O;x, 
DO 

o ISO i. TO An. 

Schematic notes: 

On the 1610 chassis, the i.f. input 
plugs into the tuner. In the 1611, a 

shielded lead that is a part of the 
tuner is soldered to the first i.f. trans- 
former T1 -1 

Some chassis use the General Indus- 
tries tuner (part 69 000 692) shown 
in the diagram. Others may have a 
GI tuner of the same general type 
(part 69 000 711) with the 41 -mc i.f. 
strip, i.f. input jack, u.h.f. power 
receptacle and R14 -6 omitted. The 

remainder will have a Standard Coil 
tuner (part 69 000 721) using a 
4B07 -A cascode r.f. amplifier and a 
5AT8 mixer -oscillator 

The solid geometric figures such as 
the black triangle at the 260 -volt 
line on the B plus supply at lower 
left and the solid square on the cath- 
ode return lead of the 12L6 audio out- 
put tube are B plus voltage sources. 
Similar open symbols indicate points 
to which the voltage is applied. Num- 

bered circles are terminals for the 
various tuner leads 

All d.c. voltages are measured with 
a v.t.v.m. between the socket termi- 
nals and chassis with the channel 
selector set between channels and 
the area control switch (SW4 -1) set 
to NORMAL. When voltages depend 
on settings of the various controls, 
two readings are shown at pertinent 
points. One value is for clockwise 
and the other for counter -clockwise 
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soss cos 

4.11v vs 
210v PO 

.L 
vee 1.1.,..,. 

n0fil O1C 

11 1 Csf 111s CM 

positions of the controls 

All waveforms and peak -to -peak 
voltage measurements are taken on 
the strongest signal available with 
the vertical and horizontal hold con- 
trols in their normal positions and the 
contrast control set to maximum 

An asterisk next to a component in- 
dicates a circuit change. For example, 
in the 1611 chassis, the 470 -ohm 2- 
watt line- dropping resistor (R16 -4) 
and the .0015 -uf 1,400 -volt capacitor 

(C16 -3) between chassis and B minus 
have been omitted 

In some chassis, video detector peak- 
ing coil L4 -2 is part 16 001 362 and 
R4 -18, in the plate circuit of the 
video amplifier, is 18,000 ohms. In 
others, peaking coil L4 -4 in the video 
amplifier plate circuit is a type 16 
001 362 and R4 -17 in the video de- 
tector circuit is 8,200 instead of 12,000 
ohms 

The 40 -mc resonant choke (14 -8) in 

A 

the video detector circuit may be omit- 
ted, chassis bypass C16 -3 may be 
added and the video amplifier cath- 
ode bypass capacitor (C4 -3) may be 
220 ppf 

In other sets, L4 -8 is added, C16 -3 is 
omitted and C4 -3 is 100 ppf. The r.f. 
choke L11 -2 connected to the plate 
of the damper tube is omitted as is 
the associated bypass capacitor 
(C11 -41 
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CROSLEY CHASSIS 466 and 467 

(Codes A and Al) 
UHF ANTENNA 

C 179 s< 

C16o 

VHF ANTENNA 

R19719 C101. R101 R102 C102. 

470 #4704 4704 470 70 4745R 2470tl 470 

CHASSIS 4670NLY 

UHF 
TUNER 

PART Na 
159027 -2 

V2 
48Z7 

VHF SWITCH 
TYPE TUNER 

PART NO. 
159377 -I ihí 

R17 C32 
l000 62 R13 

IOG 

All voltages are measured with a v.t.v.m. be- 
tween socket lug and chassis with normal picture 
and contrast and brightness controls set for 50 
volts peak to peak on the picture tube cathode. 
Minimum r.f. signal input: 6,000 pv. Noise gate 
open and area switch in normal position 

yi-AGC 

0 el y 260 

17-1-4. 7LU 6E 
i I FIL< rIxER (r SLACK OUTPUT 

.TOL101 
6Q1 +145V 

CHASSIS 466 
VIII TURRET TUNER 
PART NO 159189 -I 

TP2 

1101 

47.25 MC1 
L9 

V2 4 CIIO>< 
tri i1 SA 

SATO re TP3 47 
R6 20 ruts 
164 X5000 OUTPUT TO TUNER 4-411 

10VWV-- -{f' ._ MIXER OUTPUT 
C15 Z '101 ISHIELOEO LIAD! 

A 62 C D2 E 22 

I AF AGC 

I FIL FIL TO TUNEA 5ROwN 5WE SLAC4 

AOC I45V 260 4145V wHITE 
TO TUNER CIII 01 C182 

RD 1500 

vtol 
3086 

ILT 2 -F AMPI 

45.350 

260 
TO TUNER 4 

./\./N 

--- s--a C0101 

f 101 Swlol 
6 V 

150r 
` 

A 

R177 
40 

E7Z 4163 RISS 
33 

S 

Al 

4v 

725 
MC. 

L102 

RIO 
5. 

i1 
6 

CIO(1 
Z150 

006 
Lu8 

o ÇRH37 o- 1}Ç 22K 

5.3 

004 
50 

R109 
000 

r G 

5v 

3vC 86 ¡K 6 

2±I-F AMPL P ,.:.7 <°I 
3 MC. - 

072 

C120 

003 

,105 
RI10 1500 
1000 

Rn2 
1000 

RI13 

R155 
50 70 
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006 
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013 
00 

1500 

0174 

J26ov 
LIOB 

6öDA Sv. P 50..C1328. -n 

FD 

CA102 

V111 v109 v108 V101 12..GTA 12CU6 12L6GT 3C56 

SLACK 

r 
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C 190 

CC 14001 

1.1.5v.1 

'30 
MFO. 

C129 ---,1 
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27V 

5145 
640. 5140 
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EG 
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10 L121 L 

3 3 ' ' 5 

055 C159 
C156 

A015 .0015 7rt 

MfO MFO. 0015 
41r vr M 

0015 
4170 

CHASSIS 066 ONLY .1' 
R r --- R-F-TUNE 

I 

V2 VI 
SATE 4507. 

1 

: 
I 

L 

5 5 

CHASSIS 467 ONLY 
R TUNER 7 

6 :15271 
1 

6z1 s 6 1 

5 

0114 2T 
5LUE 

075. 
.0015 

MFO 

v110 v112 v107 v106 65 6C07 6547675 3546 

3 5 

N 
:: 

I 

w I -----J 
Components R153, R177 and 1101 shown in dotted 
lines (near the a.c. line input circuit) are used on the 
467 chassis in place of the 33 -ohm resistor (R153 in 
solid lines) used on the 466 chassis only. R103 is a 
1,000 -ohm '/2 -watt unit on chassis 466. On the 467, it 
is a 220 -ohm unit. C182 is used on the 467 only 

T109 

01055 
9E 5AV8 

SYNC CLIPPER 

R139 
22K 

93V 
\o-n 

vn2R 
4560G7 
NC AMPI 

C141 
C14 

20 49v C- 
Ñ 

1 

wFD 

42 -i461 5159 
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C1 
16o T33 560. 
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LOCK RIG7 

,50F RIGO 
1500 

i5011 

5v 

T107 

(')?J 1 

D 

w\ 
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TELEVISION 

Models (466) H-21CKBF, H-21CKMF, H-21HKBF, 
H-21HKMF, H-21TKBF, H-21TKMF 
(467) H-21CKBU, H-21CKMU, H-21HKBU, 
H-21TKBU, H-21TKMU 

VI S4V8 
4.5 MC. 

I-F AMPL. 

EO".1 L111 

CI 22 

145V. 

38N6 
LIM., DIT. , 

AMC AMPL. 

C126. 

1MO. = 
.R135 

3 

VIDE 
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AUDIO OUTPUT 
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5.6K 
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at 
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FO. 
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J.3K 
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6.61 
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DIEDI 
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s MEG. 
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4.7K 
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OK STOP 
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3 'I26SN7GTB 
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C144C145X 

0.25 02 
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6t6CG7 
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I- 23.50. 

61143 
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1504 STOP 
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(7,//1// 
67V P- 

A 
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5 

C158` 
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Q.Q9 
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47 

0011 270 

r 
T108 
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16K 1 
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ri 
200v 

jt6SÑ7GTB 
HORIZ. OSC C16O 

41 

6 

3 X4 / C14B 

WO. 
108v.P.P 

375. 
000 T 

0.25 
MFD. 

LIO3 
7108 

t` 

T 01 
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4193 
3 5.6 

4176 
I MEG. 

4.7K 
3W 

L105 
GREEN 
SLUE 

.2 K 

R 

2 K I50°:....' 6LUE 

0R IE ;IO 

R2M VITO 
6S4A 

VERT. 
5 OUTPUT 

IC134 

143 V. 

2600. 

BRIGHT- 
NESS 

2 

NIO v. dff /- 
IRD 

344 

C16 
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YfD. 

I64 
01 
MiD. 

T107 L107A 
GRM- suer - .A' -IvERT 

N. 
1 Si: ñOKEL. 

R1561 
660 84 
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14571 
6S0 

VOL 

41048 
h6AW6 
NOISE 

INV. 

1106 

R178 

PEG 

R 

300 

CI77 
1500 

145 

4196 
2K 

R146 
SM G. 

WEG. STOP 
HEIGHT 

CONT. 

V109 
12CU6 

HORIZ OUTPUT 

CAP 

81441---J 
501 

M 

VERT. 
LIN. 
RIAS 
7.9 
3W 

C13B 
I62 N 15 MCD 

MFD. 

0 

ó 

14s 0-0 
FOCUS S 

40016 

{R15O R151 
220K 820K 

8149 
1001( 

61171 260..1 

8.211 
3W VII I 

12AX4GT A 
DAMPER 

R173 4 

100 

8170 
í0R 

10v. P-P 

LI2Odé 

C151 

025 
i0. 

R194 

22 
R195 

C152 

sw102 
AREA SWITCH 

1540,44 IN DISTANT POSITION) 
INFAN *NEW) 

260V. 

RITA 
OOK 

LOCAL AREA 
CONTROL 

CA 

4 7 T109 

L119 Sd 

00 
040 

2 

VI13 
IX2 B 

H-V RECT 

C153 K REO 

RI75 
.7K 2-7 

^ 
GREEN 1 

1.3 KV. 
AT 200 

AV. 

4 I 

M6D 
1154 

- 

REO SLGCK 

.5500 I 3 

0161 

R205 across the secondary of the 4.5- 
mc sound i.f. transformer improves 
sound i.f. stability whenever the input 
to the grid of the 4.5 -mc i.f. amplifier 
is reduced to very low levels 

1.1078 
170412.OF.FL. 

.OKE 
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TELEVISION 

MOTOROLA TV TS -525 SERIES 

r 

L 

VOLTAGE MEASUREMENTS: 

1. Made with v.t.v.m. from point indicated 5. Contrast control maximum clockwise 
to chassis 

2. Line voltage 117 

3. Antenna disconnected 

4. Channel selector switch on channel which 
develops less than 1 volt noise at pin 3 

of test receptacle 

position 

6. All other controls in normal operating 
position 

7. Voltages associated with circuits having 
variable controls may vary with control 
settings 

6ÁU6 

II s 

tY1a4. 011 NM ON MI MP 

Y1 MI» SSS II NU 
O4Y414 ..ir.,1,00suo, 

WAVEFORMS: 

1. Observed on Du Mont 241 oscilloscope 

'W 
6SMTCT 

to n , 

2. Contrast control set for signal of 45 volts 
peak -to -peak at plate of video amplifier 4. Horizontal output tube removed to elimi- 

tube nate high -voltage pulse interference 
from scope when observing all wave - 

3. All other controls in normal operating forms except those from phase detector 
position through horizontal circuit 
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TELEVISION 

Models 21K20, 21K20B, 21T18, 21T18B etc. 

t1. 

,1 

AU' 6AL5 

115 

(Basic models have suffix -00) First minor change makes the 
number 01. Example: 21 K20A -01. First major electrical change 
changes suffix letter. Example: 21K20B. Additions to prefix in- 
dicate mechanical changes. Chassis TS has 21ALP4A 90° tube, 
RTS has 21YP4A 70° tube and WTS is same as RTS except 
picture tube is tilted 5% 

.. x, 61, 

L/7 65N1CT 61116C1 
1111 vl NI try Pow -': rl U 

I. 

,N 

pA1/(!j. 
064 t1.NN 

Ij11 iIN 
_ . 

Tty. 
1Nr 
t111 

0.1 Mr 

w1. 

1.101 i _. 

6AÚ6 
1(111 ICL 

*It 

i Nrl 

1+1_11. i 

to 
} tt 

0.5 
)1 

6.5 

i15 5t1 116 1V Nt 
tN 

1i 1 

I/2-1261.1 
IM, 1N 11,1 CunYt i 

_s1 .,. 1. ' 
IN Nrt J 1 

YII ;'1., 
g1.i1tN 

N 
NM » 

t4 

11 

65N1CT 
wm eu 

t1.T #171 

jI 

N 

I« 

N 
Cu 

1(f*111N1I 

Ir 1.1 1501 R11 

i1. 

In 

21TPAA 
MINI 11. 

own; s 

It 
It 

ttN 

11. 
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TELEVISION 

RCA VICTOR CHASSIS KCS95B, -C 
(Chassis 95 and 95A identical except that they have KRK32B v.h.f. tuner) 

ANT. MATCHING UNIT 
r- 
I LS 

M 5R 
TUNER ¡ r 

UNIT I c ç 

KRK 3313 05C' 
- - --- 

C, N, I Jl.r RSI M 
16 T TRANS 

C6 SI- 
270 FROIIT 

n 1 

N. 9- 'f s;4 

VI 

KRK.29 F 
VHF SECTION I 

4(WA C7 
R.4 AHOI I -4 

4 
6600 

CST 
10001 

1 

_ - - 
+ .1rv 

CIO J. C6_ 22 
ly 

uso 
1000 

127 

SI C SIC n 
REAR FRONT F-{ 

C S1 
2.2 
126 

179 

L30 
1)1 
C39 
2.2 

2 

C23 
O.66 N 

i 

lM 702 
Iu 

C 

I°.1éG 

R4 C9 
I MEG T 1000 

00 C11 J 1000 o.e- 
311 

C17 

e " 
e C- rA 

cao R56 
.001 IOOK 

wSl 111s1 C42 456 557 C41 
001 KKIK COK .001 

R52 
1211 

2, R5 . 

47010 

__5 ói 
vo.or LooF 

6 6 

6J 

RS5 C 37 
100K 001 

BD VHF 

MM 
WSz 

C 

w5 w5) 75.3 

f3r A.G C. 

R14 
470 

I -cut 
I I.01 

C14 I 

100 
1- 1.212 H - 
I R7 R13 I 

I 

ISM 1215 I 

I 75 
COMM 
TRANS 

02 nti 

l60 

SECTION 
f 

C)06 
I / 
I )Oj CS03 

A / 
UHF 

1 1103 
1 A 

I0(313 

C24 
ID 

C26 
10 

RII 

#C 25 
0.6_3 

---1 
I 

I /- %®- ---t - - T7cw47 
/DM177ED IN I 

SOA1E WKTS I 
le #I j 

®1 
N82R 

c3oL 

J 

C30S 

L 

1 1302 
6600 
C 309 

L_p 
901 

2200 
I- 

C 1.309 MIKER 

5301 

2AF4 
I 

OR 

2AF4AI - 
osc 

i w3sóf 1307 

MPORTANT WIRING NOTICE 

ro 

w 30 

Many of the wiring connections in 
these receivers employ a new type 
solderless wire -wrap connection. 
These connections consist of six or 
seven turns of tightly machine -wrap- 

T 

256V 

5U8 
SOL/140 

Kuh 
SSO 

J 

C 161 
0.22 

R 193 T0 FC 03 
560 K TIRM M 

7104 
1sT PHK 
I.F TRAMS 

- t\ A C -0.3V 

IeOSII101RI161 
470 

6 
47K 

1 

C119 
bol 

lug 
1000 

VIOM 

3CF6 
PST IK I- 

MRL 
TTIOI 

111 v 
s 

1 2V 

R194 
1.8 ME6 

11195 
1 7.5 MEG 

LOCAL 
DISTANCE 
(A.G C ) 
COMTR. 
mmemb 

TO K 105 
TERM C 

ped wire around special square 
studs. They are both electrically and 
mechanically equal or superior to 
conventional soldered connections 
and should not be considered to re- 

CIE 
66 

I R K7 
220K 

PC 105 

CIS 
62 

3 

vim 
6CG7 

HOR.6w2E 
OSC.6 CONTI 

UMF TUNER VHF TUNER 
v11M 1- v301. -1 1- vl - v= 

21 2 4607A I S55 

R .l. 13055 1106 111 f ISS 1 
Tc)N C3101 I CSI C1D Tcls 

Rq0 N100 2-oz TIODD 1000 

13_ 

quire soldering. However, where re 

wiring is required or the original 
tightly wrapped connection has once 
been unwound, conventional solder 
ing methods must be used. 
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TELEVISION 

Models 21 -S -6052, 21- S- 60520, 21 -S -6053 
21 -S -6053 U, 21 -S -632, 21 -S -632 U 
(Models with suffix "U" are v.h.f.-u.h.f. receivers.) 

riot 
R TRA 5T 

v tot 
3ALS 
RATIO 
DETECTOR PC 101 

5violl. 

1ST AU DID 
AMPL 

0V. 
0.G V 101 

Cloe C107 
0.47 .0062 

TSF 

C 104 R106 
1000 39K 

C 105 
.0027 

'P.O I 

51016 
1 000 
Vol 

COOT.. 

2 WIO2 C 

tOOK 

R 
47 K 

ro9 

C110 
T.01 

CI09 
OI -o.9V 
( 

30.5 V 

V 103 

SAGS I' 103 AUDIO AUDIO OUTPUT 
OUTPUT GV-41 6LU TR 

ME10 6. 
R106 

CITI 
.0027 

C112 
.01 0 

RIZO 
R1I1 
470K 14112 

470 r0. 
330 K 

T IOS 
2.0 PIK 
1 -F TRANS 
43.0 MC. PC 102 

T470 RI24 
R122; 1150K 
660 

119V. 

J.0 123 
470 

T106 
SRO. FI% 

2N0 PIN I,F I-F TRANS 

AMPL. 493 MC. 
220 V. O V. 

V106 A 

5A58 
SRO PIK I.P 

AMPL 

7107 
4TH. PIN. 
d TRANS 

44.5 MC. 

vI0G6 V107 

5A58 6AW8 
200 . OCT 

PC 103 AIMÌL -OV.-T.j r- -0.6 V. .7611.7 . 

L102 
w 

I [ A2 R133 3 

3GNl R130 RI. 
56 

Clu0132V. 
R127 -.001 

*R102 C126 660 
le .001 ¡ 

C 6e 00 

C130- 
3 _ 

tR123 
1126 . l70 
130 

R 12 C2M- 
47 .001 

C122 R12S 
0.33 Z 160 K 

256V. 256V. 

220 

oE 

150V. 

CZIS 
.001 

LOS 
700 

- 2122 
-C131 SIIFM 66oK 

6 D. 
--1 L._ 0. 

C213 CI14C 
.0o4Ì ÌÌIOMF. 

RI1S 
1600 

256 V. 

SPEAKER 

CoNN2CTAM 
O6I7TE0 M 212432U 
CONTROL 
BRACKET 

R196 C11S 
470K 01 i 

1104 1,05 
V107e 

4.SMC 306MFH SAWS. /5.4 OR, OR,-0RR IST' SYNC 

-á6K/ ó V1 
RuSj1C139 

270K 350 
I 
i 

CIS7 
ClaO :.. 

0.22 
5600 

R144 

CMG RISE Rj 52 1SARO 

0.47 1600 ME6. R 146 
390 K 

077V 

D 
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2600 
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TN 
ß0.100f 

C134 
0.47 

CIeS C21G 
1000 70 

R140 
160K 

3300 .ISOV. 2SGV. 

RIAS 
200 K 

611NKFrI33 mV 
CONT ROL 

L 

PC 104 V106 A 

Cl2 6CG7 
R146 SYNC 
5300 OW.PuT úÓ21 

1- 
CIA3 
.01 

R 15 
6.8 
MEG. 

',wee 
6CG7 
VRRT.SWEtP Ox 

R1S2 155V 
16K 

CLLS 
.0047 

22 K OIS .027 

OO 
RIGS 

RIGS 22K 
16K 

_23 V. 

tSGV. I RISO 
5164 S RISS 

V2.5TMLEIIGI 470 K 1.6 MIS. 
vER7. MOLD 000TR. CO. 

R ISO 
1 MEG 

L 107 
NOR .MOLD 

1106 
H0R. SKR 
WAVE 

C15e CIS! 
330 .01 

vil 
12t3G6GTb 

R17G 
61 

6I0K CMA R173 
4'0 OR_ 47 _22.1 

CIG2 
7e I11o.lc 

MEG / ÇÑT 
RI 

RIVE 
R. 

r N1NMD 
3177 31. 0 

0012 

.J OC 

26.v 

é 
R1e2 
270K 

R---) 
402. 5.22P 0: OUTPUT 

RIGS 
171V. 66K 

C1c4 
0.1 

w.2T 

C154 
0.27 

25GV 

I 

R160 
lOó 

121131 

6600 

R162 
15K 

4047 CMS ÓG6 j .OI 

{ 9200 

V IO9 

SAGS 
VERT SWOOP 

OUTPUT 

1.7 

RIGS 1244 
150 K 410 K 

K 

R201 
ISO 

TEL 

cne 
.022 

R(1 
M+ÇI 

IC179 
22ík y 1.047 

Ó 

2 

3 

7101 

v113 

1X2L 
NV KILT. 

R ISS 
1000 

RISC 
S MEG . 

2 
WEIGHT 
Co0TR. 

5157 
470 K 

C210 
ISO 

vtl4 
2IALP4A 

KINESCOFL 

150303Y. 

5R sol 
RECT. 

C172 R186 3101 
ISO MF. 5.,, OII -OPF $0 
* 1-- -14-+66 40 ---- oha -T 

512102 
REGT 

OEPLRCTION YOKE 
CNN,. 

66005? VIII 
CIOS 12AX46TA .047 - DAMPER 

0N2.M 
PIN VII 

7- fZ1169 L110 23GV 
FI01 270 1.5 M6H 

0.3 Nos 

-.._ PC *I Pc 103 7 102 V101 VI03 I-VM] 1 
1C10 

ALS SUO SAGS 6446 
135 rocs 4I 1 A 3 S 4 3 4 I I 3 R 

T CSAI I " _ M o 
R21 clef 
120 1'.001 

I-VNK 
5410 

IH I 

J 
CI29 !. Ç1 
I4,0 

Note T: 

When using combination v.h.f.- u.h.f. 
antenna, connect transmission line to 
v.h.f. terminals. For separate v.h.f. 
and u.h.f. antennas, disconnect W52 
and connect transmission lines to 
6p11r <00Rpective terminals. 

LIIG 

CI62 
.001 

C110 
J102.! 'ISO MF. 

REAR vino I 

R107 
4000 

a 
Cl14A CALLO 

110001F120MF 

3 teti 
MERLOCR 

254V. 
PC IO2 PC 105 PC 104 

3CeG SC6 CG7 ! r"..`'.9 SAOO 126656'6 12A%16TA 

3 
LI17 

4 3 II 4 S I I 4 5 3 I 7 2 6 7 

CI74 C175 3I L KI IC 'I C212 
.T.00l .601T 

l___ JEE.135070.0 
5i I 

Note 2: 

The channel selector switch is shown 
in the channel 2 position with both 
front and rear sections shown as 
viewed from the front. 

RHO 
36 

150V. 

12191 
4S0Á 4 WC 
354 NOT 

115y 60. 
SAPPSY 
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TELEVISION 

WESTINGHOUSE 
V -2342, V -2352 
Y -2343, V -2353 

C100 
330 

1000 4C 

230V 
1100 

L30V 

39 

EiMtlr 
TUMIVG 

T 1000 

000 
SOIL } 1 
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ALL CCIT /VTE VULVES IN MS/. 

SECTION I TUNER 

5300 

MN/ 
03011 

lá 

_1001 
C ^ 
::. 
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Orr -04 
S3 J0 
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,.0V 

..D.CTES e- 

2 
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D. 

3AL5 7LU7 12840 
60.0 .J..7 9v vtOT,OU, 

3826 
.S, i 

111) . uwr 
SIT 
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CT-1 G[ 3C56 

vta, T :C.. STC 5[ 

5 .n3 

3816 3CB6 
iwD r 30D u 

3r 3r 
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[5o. 1. 75o3 
680 T E6?T 

YNI 1 NNI 1 
501 
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S00 2550 75 

,55 tot [5.5,00 

160 

50' 

2000 i5. 3C TO 6 

SE 
E(T 

9. _ C302 
T60 

--- 1 . 
C5095 

O 502 .2 )0 
920 . 200 uD.O 

125 :8 
KEYED GC 

22. 

I 
6 

IOU 

6`v 
9 

6 

'.03 
^M 

l çCC P02 
+ 

0v 

.0. 
SV 

SVC 
C O V,.OI 

8305 
2700 

. 50. -= 30 
00 .00 i C51o6 

.505 -.T. '50 
111.1 2r 2300 vt.i 00 0. 

Chassis assemblies V -2352 and V -2353 are the same 
as V -2342 and V -2343 except they contain a factory - 
installed v.h.f.- u.h.f. all- channel tuner. The -2 and 
-3 chassis are identical except for the picture tube, the 
-2 chassis having a 21ALP4A and the -3 chassis a 
21 DP4 or -4A. 

3AL5 
-C. 7 IC V 

CO') (5 
60 390 

YI 
woe - 

2+v H)SO 

P32T 20 
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TELEVISION 

Notes: 

D.c. voltages measured from B minus with a v.t.v.m. 
and no signal applied. Peak -to -peak waveforms are 
taken with the picture control set for a 60 -volt peak -to- 
peak signal at the picture tube cathode. All other con- 
trols set for a normal picture. 

All capacitance values of, all resistance values in ohms 
and all resistors 1/2 watt, unless otherwise specified. 

SECTION 2 SOUND 14 end AUDIO 
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0206 60010 OuuT 
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0047 

L2o1 
T.0022 
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!06 
91 

o 

A line above or below a code indicates the location of 
the part. Example: R305 is located on the i.f. board; 
R304 is on the sweep board. R505 (no line) indicates 
the part is located elsewhere. 

Use 21ALP4 on V2342 -14, V2352 -104; 21ALP4A on 
V2342 -24, V- 2352 -204; 24DP4 on V2343 -14, V2353- 
104 and 24DP4A on V2343 -24, V2353 -204 chassis. 
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TELEVISION 

ZENITH 19X21 

Suffix U following any model number indicates 
a receiver equipped with the Zenith continuous 
tuner. 

V3 
6C B6 
1ST LE 

6CB6 
2ND I.F.z43 

Suffix Q following any model number indicates 
a receiver equipped with Zenith Flash -Matic re- 
mote control. 
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TELEVISION 

Used in Models X2229R, X2230E,R, X2256E,R 
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NOTES 

All voltages d.c. unless specified and measured from chassis 
to points indicated with a vacuum -tube voltmeter having 
11 megohms input resistance. 

Voltage measurements are made with no signal present, 
normal setting of controls and channel selector set to 2 un- 
less otherwise specified. 

All capacitor values in of tolerances It 20% unless other- 
wise specified. 

All resistors 20% tolerance, 1/2 -watt carbon, unless other- 
wise stated. Resistance measurements shown with coils 
disconnected from the circuit. 

Coil resistances not shown are under 1 ohm. 
Picture tube 2nd anode voltage to be measured with electro- 
static or 20,000 ohms -per -volt minimum high voltage meter. 

Arrows on potentiometers indicate clockwise deflection. 
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Circled letters indicale 
alignment and test 
points. Test points follow: 
C -2d i.f. grid 
D -3d i.f. grid 
E -video detector 
F -video output 
G -sound limiter plate 
H -bias 
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H e , th k its 
FOR THEE ,TI. E 'ELECTS ONICS INDU TRY 

more an 65 to 

qual'' models t. choose 

fro , ncludi g . uch 

out ta din 

kit e.ign 

AMATEUR 

RADIO 

RADIO & TV 

SERVICEMEN 

as . 

THE 

WORLD'S LEADING 
MANUFACTURER 

OF ELECTRONIC 

KITS .. 

INDUSTRIAL 

LABORATORIES 

TRAINING 

SCHOOLS 

HI -FI 

ENTHUSIASTS 

V -7A VACUUM TUBE VOLTMETER: Easily the world's largest 
selling VTVM. Features peak -to -peak scales- etched metal 
circuit board -1% precision resistors -full wave rectifier and 
AC input circuit -reads rms and peak -to -peak AC, DC, and 
ohms. 

0 -10 LABORATORY TYPE OSCILLOSCOPE: The world's largest 
selling oscilloscope kit, and the most successful oscilloscope 
in history. Designed especially for color and black -and- 
white TV service work. Its 5 megacycle bandwidth and new 
500 Kc sweep generator readily qualify it for laboratory 
applications. Features easy -to- assemble etched metal cir- 
cuit board construction. 

WA -P2 HIGH FIDELITY PREAMPLIFIER: This is the world's larg- 
est selling hi fi preamplifier kit. Features complete equal- 
ization, 5 separate switch -selected inputs with individual 
pre -set level controls, beautiful modern appearance, high - 
quality components. 

HIGH FIDELITY AMPLIFIERS: Five Heathkit Models to choose 
from at prices ranging from $16.95 to $59.75. Power output 
range from 7 to 25 watts. 

DX -100 TRANSMITTER: A 100 watt phone and CW ham trans- 
mitter, offering the greatest dollar value available in the 
ham radio field today. 

Greatest Dollar Value Through Factory -To -You Selling! 

ONLY CAN GIVE YOU ALL 
OF THESE DISTINCTIVE ADVANTAGES! 

The Most Complete Construction Manuals for Easy Assembly. 

Originality of Design -Developed Through Pioneering in the Kit Instrument 
Field. 

Greatest Dollar Value -Finest Quality with Real Economy. 

Direct Contact with Manufacturer -Lower Price, Guaranteed Performance. 

Etched Metal, Prewired Circuit Boards -Save Construction Time, Improve 
Performance. 

High Quality Standard Components for Long -Life Service. 

HEATH COMPANY A Subsidiary 
of BENTON HARBOR 20, MICHIGAN 
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there is no substitute for 

HEATHKIT QUALITY 

MODEL 
o-1 o 

i 

YOU GET MORE: All first -run, top quality parts 
-the latest in electronic design- complete and com- 
prehensive step-by-step assembly instructions with 
large pictorial diagrams and assembly drawings. 
Proven performance through the production of 
thousands of kits. 

r 

o 7/7/eG%' - ETCHED CIRCUIT 
COLOR -TV 

5" OSCILLOSCOPE KIT 
This deluxe quality oscilloscope has proven itself through 
thousands of operating hours in service shops and labora- 
tories. Features the best in components -and the best in 
circuit design. 

Features amplifier response to 5 Mc for color TV work, 
and employs the radically new sweep circuit to provide 
stable operation up to 500,000 cps. In addition, etched metal, 
pre -wired circuit boards cut assembly time almost in half, 
and permit a level of circuit stability never before achieved 
in an oscilloscope of this type. 

Vertical amplifiers flat within +2 db -5 db from 2 cps 
to 5 Mc, down only 11/2 db at 3.58 Mc. Vertical sensitivity is 
0.025 volts, (rms) per inch at 1 Kc. 11 tube circuit employs 
a 5UP1 CRT. 

Plastic molded capacitors used for coupling and bypass - 
preformed and cabled wiring harness provided. 

Features built -in peak -to -peak cali- MODEL 0-10 
brating source -retrace blanking ampli- 56950 fier- push -pull amplifiers and step -at- 
tenuated input. Shpg. wt. 21 Lbs. 

© 41,21114% ETCHED CIRCUIT 

5" OSCILLOSCOPE KIT 
This is a general purpose oscilloscope for the more usual 
applications in the service shop or lab, yet is comparable 
to scopes costing many dollars more. 

Features full size 5" CRT (5BP1), built -in peak -to -peak 
voltage calibration -3 step input attenuator- phasing con- 
trol- push -pull deflection amplifiers -and etched metal pre - 
wired circuit boards. 

Vertical channel flat within ±3 db from 2 cps to 200 Kc, 
with 0.09 V. rms /inch, peak -to -peak sen- MODEL 0M -1 

sitivity at 1 Kc. Sweep circuit from 20 $4950 cps to 100,000 cps. A scope you will be i 
proud to own and use. Shpg. Wt. 21 Lbs. 

7/7/eaaleZ LOW CAPACITY 

PROBE KIT 
Scope investigation of circuits encountered in TV re- 
quires the use of special low capacity probe to prevent 
loss of gain, circuit loading, or distortion. This probe 
features a variable capacitor to provide NO. 342 
correct instrument impedance matching. 5350 
Also the ratio of attenuation can be con - T 
trolled. Shpg. Wt. 1 Lb. 

o ETCHED CIRCUIT 

SCOPE DEMODULATOR PROBE KIT 

Extend the usefulness of your Oscilloscope by observing 
modulation envelope of R.F. or I.F. carriers found in 
TV and radio receivers. Functions like NO. 337 -C 

AM detector to pass only modulation of $350 
signal and not signal itself. Applied 'volt- 7 
age limits are 30 V. RMS and 500 V. DC. Shpg. WI. 1 Lb. 

© 7 eae ETCHED CIRCUIT 

3" OSCILLOSCOPE KIT 
This compact little oscilloscope measures only 91/2 " H. x 
61/2 " W. x 113/4" D., and weighs only 11 lbs! Easily em- 
ployed for home service calls, for work in the field or is 
just the ticket for use in the ham shack or home work- 
shop. Incorporates many of the features of the Model 
0M -1, but yet is smaller in physical size for portability. 

Employing etched circuit boards, the Model OL -1 fea- 
tures vertical response within ± 3 db from 2 cps to 
200 Kc. Vertical sensitivity is 0.25 V. RMS /inch peak -to- 
peak, and sweep generator operates from 20 cps to 100,000 

cps. Provision for r.f. connection to deflection plates for 
modulation monitoring, and incorpo- 
rates many features not expected at 
this price level. 8 -tube circuit features 
a type 3GP1 Cathode Ray Tube. 

MODEL OL -1 

52950 
Shpg. Wt. 14 Lbs. 

HEATH COMPANY A Subsidiary 
of Daystrom, Inc. BENTON HARBOR 20, MICHIGAN 
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fill your test requirements 

WITH HEATHKITS 
DESIGNED FOR YOU: Heath Company test 
equipment is designed for the maximum in con- 
venience. Besides being functional, Heathkits rep- 
resent the very latest in modern physical appear- 
ance, and incorporate all the latest circuit design 
features for comprehensive test coverage. 

o 7 each ETCHED CIRCUIT 

VACUUM VOLTMETER KIT 
Besides measuring AC (rms), DC and resistance, the 
modern -design V -7A incorporates peak -to -peak meas- 
urement for FM and television servicing. 

AC (rms) and DC voltage ranges are 1.5, 5, 15, 50, 150, 
500, and 1500. Peak -to -peak AC voltage ranges are 4, 14, 
40, 140, 400, 1400, and 4000. Ohmmeter ranges are Xl, X10, 
X100, X1000, X10K, X100K, and Xl megohm. Also a db 
scale is provided. A polarity reversing switch provided 
for DC measurements, and zero center operation within 
range of front panel controls. Employs a 200 pa meter 
for indication. Input impedance is 11 megohms. 

Etched metal, pre -wired circuit 
board for fast, easy assembly and re- 
liable operation is 50% thicker for 
more rugged physical construction. 1% 
precision resistors for utmost accuracy. 

MODEL V -7A 

$2450 
Shpg. Wt. 7 Lbs. 

o7Veae 20,000 OHMS /VOLT 

MULTIMETER KIT 
The MM -1 is a portable instrument for outside servicing, 
for field testing, or for quick portability in the service 
shop. Combines attractive physical appearance with 
functional design. 20,000 ohms /v. DC, and 5000 ohms /v. 
AC. AC and DC voltage ranges are 0 -1.5, 5, 50, 150, 500, 
1500 and 5000 volts. Direct current ranges are 0 -150 pa., 
15 ma., 150 ma. ,.500 ma., and 15 amperes. Resistance ranges 
are Xl, X100, X10,000 providing center scale readings of 
15, 1500 and 150,000 ohms. DB ranges cover -10 db to 
+65 db. 

Features a 41/z" 50 pa. meter. Pro- 
vides polarity reversal on DC measure- 
ments. 1% precision resistors used in 
multiplier circuits. Not affected by 
RF fields. 

MODEL MM -1 

$2950 
Shpg. Wt. 6 Lbs. 

1 

1 

1 

I 
I 

o 77L. ETCHED CIRCUIT 

RF PROBE KIT 
The Heathkit RF Probe used in conjunction with any 
11 megohm VTVM will permit RF meas- NO. 309 -C 
urements up to 250 Mc with ± 10% accu- $350 
racy. Uses etched circuits for increased 
circuit stability and ease of assembly. shpg. Wt. 1 Lb. 

o AL'4 ETCHED CIRCUIT 

PEAK -TO -PEAK PROBE KIT 
Now read peak -to -peak voltages on the DC scale of 
any 11 megohm VTVM with this new probe, employ- 
ing etched circuit for stability and low NO. 338 -C 
loss. Readings made directly from $550 VTVM scales, from 5 Kc to 5 Mc. Not 
required for Heathkit Model V- 7AVTVM.Shp9. W?.2Lbs. 

© 77ía1/14 30,000 VOLT D.C. 

HIGH VOLTAGE PROBE KIT 
For TV service work or similar application for meas- 
urement of high DC voltage. Precision 
multiplier resistor mounted inside plas- NO. 336 

tic probe. Multiplication factor of 100 on $450 
the ranges of Heathkit 11 megohm 
VTVM. Shpg. Wt. 2 Lbs. 

HANDITESTER KIT 
The Model M -1 measures AC or DC voltage at 0 -10, 30, 
300, 1000, and 5000 volts. Measures direct current at 0 -10 
ma. and 0 -100 ma. Provides ohmmeter ranges of 0 -3000 
(30 ohm center scale) and 0- 300,000 ohms (3000 ohms 
center scale). Features a 400 pa. meter for sensitivity of 
1000 ohms /volt. Because of its size, the M -1 is a very 
handy portable instrument that will fit in your coat 
pocket, tool box, glove compartment, or desk drawer. 
Makes a fine standby unit in the serv- MODEL M -1 
ice shop when the main instruments $1450 
are in use, or is ideal for the hobbyist 
or beginner. An unusual dollar value. Shpg. Wt. 3 Lbs. 

HEATH COMPANY A Subsidiary GENTON HARBOR 20, MICHIGAN 
of Daystrom, Inc. 
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7Veaal.e/r 
TV ALIGNMENT 

GENERATOR 

KIT 
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The Model TS -4 features a controllable 
inductor for all- electronic sweep, improved 
oscillator and automatic gain circuitry, 
high RF output, center sweep operation, 
and improved linearity. It sets a new high 
standard for sweep generator operation, 
and is absolutely essential for the up -to- 
date service shop doing FM, black -and- 
white TV, and color TV work. 

Voltage regulation and effective AGC 
action insure flat output over a wide fre- 
quency range. Electronic sweep insures 
complete absence of mechanical vibration. 
Sweep deviation controllable from 0 up to 
40 Mc, depending upon base frequency. Effective two -way blanking. 

Fundamental output from 3.6 Mc to 220 Mc in 4 bands. Crystal marker 
provides markers at 4.5 Mc and multiples thereof. Crystal MODEL TS -4 

included with kit. Variable marker covers from 19 Mc to $4950 
60 Mc on fundamentals, and up to 180 Mc on harmonics. 
Provision for external marker. Shpg. WI. 16 Lbs. 

HEATH 
COMPANY 
A SUBSIDIARY OF DAYSTROM INC. 

69.4 GG LINEARITY PATTERN 

GENERATOR KIT 
The new -design Model LP -1 produces vertical or horizontal bar pat- 
terns, a cross -hatch pattern, or white dots on the screen of the TV 
set under test. No internal connections required. Special clip is 
attached to the TV antenna terminals. Instant selection of the pattern 
desired for adjustment of vertical and horizontal linearity, picture size, 
aspect ratio, and focus. Dot pattern presentation is a must for color 
convergence adjustments on color TV sets. MODEL LP -1 

Extended operating range covers all television chan- 
nels from 2 to 13. Produces 6 to 12 vertical bars or 
4 to 7 horizontal bars. Shpg. M. 7 Lbs. 

© 77GCL, LABORATORY 

o 

GENERATOR KIT 
The Heathkit Model LG -1 Laboratory Generator is a high- accuracy 
signal source for applications where metered performance is essential 
It covers from 100 Kc to 30 Mc on fundamentals in 5 bands. Modu- 
lation is at 400 cycles, and modulation is variable from 0 -50%. RF 
output from 100,000 pv. to 1 pv. 200 pa. meter reads the RF output 
in microvolts, or percentage of modulation. Fixed step and variable 
output attenuation provided. MODEL Lc -1 

Features voltage regulation, and double copper plated $3950 shielding for stability. Provision for external modula - i 
tion. Coaxial output cable (50 ohms). Shpg. Wt. 16 Lbs. 

eagée CATHODE RAY 

TUBE CHECKER KIT 
This new -design instrument holds the key to rapid and complete 
picture tube testing, either in the set, on the work- bench, or in the 
carton. Tests for shorts, leakage, and emission. Features Shadow - 
graph test (a spot of light on the screen) to indicate whether the tube 
is capable of functioning. 

The Model CC -1 tests all electromagnetic deflection picture tubes 
normally encountered in television servicing. Supplies all .operating 
voltages to the tube under test, and indicates the condition of the tube 
on a large "GOOD -BAD" scale. Features spring loaded MODEL CC -1 

test switches for operator protection. $2250 
The CC -1 is housed in an attractive portable case fi 

and is light in weight - ideal for outside service calls. sbpg. wt. 70 Lbs. 

7V Zi e DIRECT READING 

CAPACITY METER KIT 
Not only is this instrument popular in the service shop, but it has 
found extensive application in industrial situations. Ideal for quality 
control work, production line checking, or for matching pairs. 

Features direct reading linear scales from 100 mmf to .1 mfd full 
scale. Necessary only to connect a capacitor of unknown value to 
the insulated binding posts, select the correct range, MODEL CM -1 

and read the meter. The CM -1 is not susceptible to $2950 
hand capacity, and has a residual capacity of less than f. 
1 mmf. Shpg. WI. 7 Lbs. 

BENTON HARBOR 20, MICHIGAN 
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This is one of the biggest signal generator bar- 
gains available today. The tried and proven 
Model SG -8 offers all of the outstanding fea- 
tures required for a basic service instrument. 
High quality components and outstanding per- 
formance. 

The SG -8 covers 160 Kc to 110 Mc on funda- 
mentals in 5 bands, and calibrated harmonics 
extend its usefulness up to 220 Mc. The output 
signal is modulated at 400 cps, and the RF 
output is in excess of 100,000 uv. Output con - 

MODEL SG -8 $1950 trolled by both a continuously variable and a 
Shpg. Wt. 8 Lbs. fixed step attenuator. Also, audio output may 

be obtained for amplifier testing. Don't let the 
low price deceive you. This is a professional type service instrument to fulfill 
the signal source requirements in the service lab. 

IMPEDANCE BRIDGE KIT 
The IB -2 features built -in adjustable phase shift oscillator and amplifier, 
and has panel provisions for external generator. Measures resistance, capaci- 
tance, inductance, dissipation factors of condensers, and storage factor of 
inductance. 

D, Q, and DQ functions combined in one control. 1/2% resistors and 1/2% 
silver -mica capacitors especially selected for this instru- 

MODEL IB -2 ment. A 100 -0 -100 microammeter provides null indications. 
$ä95O Two -section CRL dial provides 10 separate "units" with an 

accuracy of .5 %. Fractions of units read on variable control. Shpg. Wt. 12 Lbs. 

© 77ea "Q" METER KIT 
The Heathkit Model QM -1 will measure the Q of inductances and the RF 
resistance and distributed capacity of coils. Employs a 41/2" 50 microampere 
meter for direct indication. Will test at frequencies of 150 Kc to 18 Mc in 4 
ranges. Measures capacity from 40 mmf to 450 mmf within ± 3 mmf. Indis- 
pensible for coil winding and determining unknown condenser values. A 
worthwhile addition to your laboratory at an outstandingly 

MODEL OM -1 low price. Useful for checking wave traps, chokes, peaking ,Ig $ 50 coils, etc. Laboratory facilities are now available to the rf 
service shop and /home lab. Shpg. Wt. 14 Lbs. 

© 7 eaad 12 VOLT 

BATTERY ELIMINATOR KIT 
This modern battery eliminator will supply 6 or 12 volt output for ordinary 
automobile radios as well as 12 volts for the new models in the latest model 
cars. Output voltage is variable from 0 -8 volts DC, or 0 -16 volts DC. Will 
deliver up to 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Two 
10,000 microfarad filter capacitors insure smooth DC output. MODEL BE -4 
Two panel meters monitor output voltage and current. Will $315 double as a battery charger. Definitely required for auto- 
mobile radio service work. Shpg. Wt. 17 Lbs. 

Q 77/e DECADE RESISTANCE KIT 
Twenty 1', precision resistors provide resistance from 1 to 
99,999 ohms in 1 ohm steps. Indispensible around service 
shop laboratory, ham shack, or home workshop. Well worth 
the extremely low Heathkit price. 

MODEL DR -1 

$1950 
Shpg. Wt. 4 Lbs. 

© 77CC L` VIBRATOR TESTER KIT 
Tests vibrators for proper starting and indicates the quality of the output 
on a large "GOOD -BAD" scale. Checks both interrupter 

MODEL VT -1 and self- rectifier types in 5 different sockets. Operates from 
any battery eliminator delivering variable voltage from 4 $1450 
to 6 volts DC at 4 amps. Ideal companion to the Model BE -4. Shpg. Wt. 6 Lbs. 

O 7r DECADE CONDENSER KIT 
Provides capacity values from 100 mmf to 0.111 mfd in steps of 100 minf. 
± 1% precision silver -mica condensers used. High quality MODEL DC-1 ceramic switches for reduced leakage. Polished birch cab- 
inet. Extremely valuable in all electronic activity. 

Shpg. Wt. 3 Lbs. 

BENTON HARBOR 20, MICHIGAN 
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O The Heathkit Model TC -2 is an emission type tube tester that repre- 
sents a tremendous saving over the price of a comparable unit from any 
other source. At only $29.50, you can have a tube tester of your own, even 

if you are an experimenter, or only do part time service work. Extremely 
popular with radio servicemen, it uses a 41/2" meter with 3 -color meter face for 
simple "GOOD -BAD" indications that the customer can understand. Will test 
all tubes commonly encountered in radio and TV service work. 

Ten 3- position lever switches for "open" or "short" tests on each tube ele- 
ment. Neon bulb indicates filament continuity or short between tube elements. 
Line adjust control provided. The roll chart is illuminated. 

Sockets provided for 4, 5, 6, and 7 -pin, octal, and loctal 
tubes, 7 and 9 pin miniature tubes, and. the 5 pin Hytron MODEL TC -2 

tubes. Blank space provided for future socket addition. Tests 
tubes for opens, and shorts, and for quality on the basis of 
total emission. 14 different filament voltage values provided. 

$2950 
Shpg. Wt. 12 Lbs. 

© 7VC a A PORTABLE TUBE CHECKER KIT 
The Model TC -2P is identical to the Model TC -2 except that it is housed 
in a rugged carrying case. This strikingly attractive and practical two -tone case 
is finished in proxylin impregnated fabric. The cover is de- MODEL TC -2p 

tachable, and the hardware is brass plated. This case imparts 
a real professional appearance to the instrument. Ideal for T 450 
home service calls, or any portable application. Shpg. Wt. 15 Lbs. 

© 7Vea QG TV PICTURE TUBE TEST ADAPTER 
The Heathkit TV picture tube test adapter is designed for use 
with the Model TC -2 Tube Checker. Test picture tubes for 
emission, shorts, and thereby determine tube quality. Consists 
of 12 -pin TV tube socket, 4 ft. cable, octal connector, and 
necessary technical data. (Not a kit.) 

MODEL 355 

$4so 
Shpg.Wt. 1 Lb. 

O 7v... 
CONDENSER CHECKER KIT 

Use this Condenser Checker to quickly and accurately measure those un- 
known condenser and resistor values. All readings taken directly from the 
calibrated panel scales without any involved calculation. Capacity measure- 
ments in four ranges from .00001 to 1000 mfds. Checks paper, mica, ceramic and 
electrolytic condensers. A power factor control is available for accurate indi- 
cation of electrolytic condenser efficiency. Leakage test switch -selection of five 
polarizing voltages, 25 volts to 450 volts DC to indicate condenser operating 
quality under actual load conditions. Spring- return test switch automatically 
discharges condenser under test and eliminates shock hazard to the operator. 

Resistance measurements can be made in the range from 100 ohms to 5 meg- 
ohms. Here again, all values are read directly on the calibrated scales. Increased 
sensitivity coupled with an electron beam null indicator in- 
creases overall instrument usefulness. MODEL C -3 

For safety of operation, the circuit is entirely transformer 
operated. An outstanding low kit price for this surprisingly 
accurate instrument. Shpg. Wt. 7 Lbs. 

$1950 

79e/Z VISUAL -AURAL 

SIGNAL TRACER KIT 
This signal tracer is extremely valuable in servicing AM, FM, and TV receivers, 
especially when it comes to isolating trouble to a particular stage of the circuit 
under test. 

This visual -aural tracer features a high gain RF input channel to permit 
signal tracing from the receiver antenna input clear through all RF, IF, de- 
tector, and audio stages to the speaker. Separate low -gain channel provided 
for audio circuit exploration. Both visual and aural indication by means of a 
speaker or headphone, and electron beam "eye" tube as a level indicator. Also 
incorporates a noise locater circuit for DC noise checks, and a built -in cali- 
brated wattmeter (30 -500 watts). Panel terminals provided 
for "patching" output transformer or speaker into external MODEL T -3 

circuit for test purposes. Designed especially for the radio $2350 
and TV serviceman. Cabinet size: 91/2" wide x 61/2" high x 5" i 
deep. A real test equipment bargain. Shpg. Wt. 9 Lbs. 

> BENTON HARBOR 20, MICHIGAN 
RADIO- ELECTRONICS 
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Shpg. Wt. 73 Lbs. $4950 

Used with a sine wave generator, the Model 
HD -1 will check the harmonic distortion out- 
put of audio amplifiers under a variety of 
conditions. Reads distortion directly on the 
meter as a percentage of the input signal. 
Operates between 20 and 20,000 cps. High 
impedance VTVM circuit for initial reference 
settings and final distortion readings. Ranges 
are 0 -1, 3, 10, and 30 volts full scale. 1% pre- 
cision resistors. Distortion scales are 0 -1, 3, 
10, 30 and 100% full scale. Requires only .3 
volt input for distortion test. 

Q / e/4hr AUDIO ANALYZER KIT 
This instrument consists of an audio wattmeter, an AC VTVM, and a 
complete IM analyzer, all in one compact unit. 

Use the VTVM to measure noise, frequency response, output gain, power 
supply ripple, etc. Use the wattmeter for measurement of power output. 
Internal loads provided for 4, 8, 16, or 600 ohms. VTVM also calibrated for 
DBM units. High or low impedance IM measurements made 
with built -in 6KC and 60 cps generators. VTVM ranges are $5950 .01, to 300 volts in 10 steps. Wattmeter ranges are .15 mw. 
to 150 w. in 7 steps. IM scales are 1% to 100% in 5 steps. Shpg. Wt. 13 Lbs. 

MODEL AA -1 

-/-VeaaQ- 

HARMONIC 
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METER KIT 
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7/7/eaer AUDIO GENERATOR KIT 
This new Heathkit Model features step- tuning from 10 cps to 100 Kc with 
three rotary switches that provide two significant figures and multiplier. 
Less than .1% distortion. Frequency accurate to within ± 5 %. 

Output monitored on a large 4%" meter that reads voltage or db. Both 
variable and step -type attenuation provided. Meter reads zero -to- maximum 
at each attenuator position. Output ranges (and therefore 
meter ranges) are 0 -.003, .Ol, .03, .1, .3, 1, 3, 10 volts. Step - 
tuning provides rapid positive selection of the desired fre- $3450 
quency, and allows accurate return to any given frequency. Shpg. Wt. gibs. 

MODEL AG -9 

o 704W AUDIO OSCILLATOR KIT 

o 

o 

O 

(SINE WAVE - SQUARE WAVE) 

The Model AO -1 features sine wave or square wave coverage from 20- 20,000 
cps in 3 ranges. It is an instrument specifically designed to completely 
fulfill the needs of the serviceman and high fidelity enthusiast. Offers high 
level output across the entire frequency range, low distortion and low 
impedance output. Features a thermistor in the second amplifier stage to 
maintain essentially flat output through the entire fre- 
quency range. Produces an excellent sine wave for audio 
testing, or will produce good, clean, square waves with a 
rise time of only 2 microseconds. 

, 
7 RESISTANCE 

SUBSTITUTION BOX KIT... 
Provides switch selection of 36 RTMA 1 watt standard 1% 
resistors ranging from 15 ohms to 10 megohms. Numerous 
applications in radio and TV work, and essential in the 
developmental laboratory. 

/ . 
77CclrGG AC VACUUM TUBE 

VOLTMETER KIT... 
The Heathkit AC VTVM features high impedance, wide frequency range, 
very high sensitivity, and extremely wide voltage range. Will accurately 
measure a voltage as small as 1 mv. at high impedance. Excellent for 
sensitive AC measurements required by laboratories, audio enthusiasts and 
experimenters. Frequency response is substantially flat from 
10 cps to 50 Kc. Ranges are .01, .03, .1, .3, 1, 3, 10, 30, 100, 
and 300 v. RMS. Total db range -52 to -I- 52 db. Input 
impedance 1 megohm at 1 Kc. 

MODEL AO -1 

$2450 
Shpg. Wt. ID Lbs. 

MODEL RS -1 

$550 
Shpg. Wt. .2 Lbs. 

MODEL AV -2 

$2950 
Shpg. Wt. 5 Lbs. 

7/lea aEGG CONDENSER 

SUBSTITUTION BOX KIT... 
Very popular companion to Heathkit RS -1. Individual selec- MODEL CS-1 
tion of 18 RTMA standard condenser values from .0001 mfd $550 to .22 mfd. Includes 18" flexible leads with alligator clips. 

Shpg. Wt. 2 Lbs. 
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HEATHKIT NAM GEAR 
for high quality at moderate cost 

DOLLAR VALUE: You get more for your 
Heathkit dollar because your labor is used to 
build the kit instead of paying for someone else's. 
Also, the middleman's margin of profit is elim- 
inated when you deal directly with the manu- 
facturer. 

O 7% % DX -100 PHONE & 
CW TRANSMITTER KIT 

100 

The reception given this amateur transmitter has been 
tremendous. Reports from radio amateurs using the DX -100 
are enthusiastic in praising its performance and the high 
quality of the components used in its assembly. Actual 
"on the air" results reflect the careful design that went 
into its development. 

The DX -100 features a built -in VFO, modulator, and 
power supplies, and is completely bandswitching for phone 
or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All 
parts necessary for construction are supplied in the kit, 
including tubes, cabinet, and detailed step -by -step instruc- 
tions. Easy to build, and a genuine pleasure to operate. 

Employs push -pull 1625's modulating parallel 6146's for 
RF output in excess of 100 watts on phone and 120 watts 
on CW. May be excited from the built -in VFO or from 
crystals (crystals not included with kit). Features five - 
point TVI suppression: (1) pi network interstage coupling 
to reduce harmonic transfer to the final stage; (2) pi net- 
work output coupling; (3) extensive shielding; (4) all in- 
coming and outgoing circuits filtered; (5) inter -locking 
cabinet seams to eliminate radiation except through the 
coaxial output connector. Pi network output coupling will 
match 50 to 600 ohm non - reactive load. Illuminated VFO 
dial and meter face. Remote control socket provided. 

The chassis is made of extra -strong #16 gauge copper - 
plated steel. It employs potted transformers, ceramic switch 
and variable capacitor insulation, solid silver loading switch 
terminals, and high -grade well -rated components through- 
out. Features a pre- formed wiring harness, and all coils 
are pre- wound. 

High -gain speech amplifier for dynamic or crystal micro- 
phones, and restricted speech range for increased intelli- 
gence. Plenty of audio power reserve. 
Measures 207/8' W. x 133/4" H. x 16" D. 
Schematic diagram and complete 
technical specifications on request. Shpg. Wt. 120 Lbs. 

MODEL DX -100 

518950 

Shipped Motor Freight Unless Otherwise Specified 
S50.00 Deposit Required on C.O.D. Orders 

1 

© 7//eaictii . VFO KIT 
The Model VF -1 covers 160- 80- 40- 20 -15 -11 and 10 meters 
with three basic oscillator frequencies. Better than 10 -volt 
average RF output on fundamentals. Features illuminated 
and pre -calibrated dial scale. Cable and plug provided to 
fit crystal socket of any modern transmitter. 

Enjoy the convenience and flexibility of VFO operation 
at no more than the price of crystals. May be powered 
from plug on the Heathkit Model AT -1 MODEL VF -1 

transmitter, or supplied with power from 
most transmitters. Measures: 7" H. x $1950 

f" ,,/ . Shpg. Wt. 7 Lbs. 

© 7(CGGlLGG CW AMATEUR 

TRANSMITTER KIT 
The Model AT -1 is an ideal novice transmitter, and may be 
used to excite a higher power rig later on. 

This CW transmitter is complete with its own power 
supply, and covers 80, 40, 20, 15, 11, and 10 meters. Features 
single -knob bandswitching, and panel meter indicates grid 
or plate current for the final amplifier. Designed for crystal 
operation or external VFO. Crystal not included in kit. 
Incorporates such features as key click filter, line filter, 
copper -plated chassis, pre -wound coils, 52 ohm coaxial out- 
put, and high quality components 
throughout. Instruction book simplifies 
assembly. Employs a 6AG7 oscillator, 
6L6 final amplifier. Operates up to 35 
watts plate power input. Shpg. Wt. 15 Lbs. 

MODEL AT -1 

$Z950 

O #h%... 
ANTENNA COUPLER KIT 

The Model AC -1 will properly match your low power trans- 
mitter to an end -fed long wire antenna. Also attenuates 
signals above 36 Mc, reducing TVI. 52 ohm coax. input-. 
power up to 75 watts -10 through 80 meters -tapped induc- 
tor and variable condenser -neon RF in- 
dicator- copper plated chassis and high 
quality components. Ideal for use with 
Heathkit AT -1 Transmitter. Shpg. Wt. 4 Lbs. 

MODEL AC -1 

$1450 

HEATH COMPANY A Subsidiary BENTON HARBOR 20, MICHIGAN 
of Daystrom, Inc. 
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MODERN DESIGN: You can be sure of 

getting all the latest and most desirable 
design features when you buy Heathhits. 
Advanced -design is a minimum standard 
for new Heathhit models. 

O 7/2¿ &dG COMMUNICATIONS -TYPE 

ALL BAND RECEIVER KIT 
The new Model AR -3 features improved IF and RF 
performance, along with better image rejection on all 
bands. Completely new chassis layout for easier as- 
sembly, even for the beginner 

Covers 550 Kc to 30 Mc in four bands. Provides sharp 
tuning and good sensitivity over the entire range. 
Features a transformer -type power supply -electrical 
bandspread- separate RF and AF gain controls- antenna 
trimmer -noise limiter- AGC -BFO- headphone jacks - 
51/2" PM speaker and illuminated tun- 
ing dial. 
CABINET: Fabric covered cabinet with 
aluminum panel as shown. Part No. 91- 
15, shipping weight 5 lbs. $4.50. 

MODEL AR -3 

$2795 
Shpg. Wt. 12 Lbs. 

(Less Cabinet) 

//'i.liiili/GGT/ 

"Q" MULTIPLIER KIT 
Here is the Heathkit Q Multiplier you hams have been 
asking for. A tremendous help on the phone and CW 
bands when the QRM is heavy. Provides an effective 
Q of approximately 4,000 for extremely sharp "peak" 
or "null." Use it to "peak" the desired signal or to 
"null" an undesired signal, or heterodyne. Tunes to any 
signal within the IF band -pass of your receiver. Also 
provides "broad peak" for conditions where extreme 
selectivity is not required. 

Operates with any receiver having an IF frequency 
between 450 and 460 Kc. Will not function with AC -DC 
type receivers. Requires 6.3 volts AC at 300 ma. and 150 
to 250 VDC at 2 ma. Derives operating power from 
your receiver. Uses a 12AX7 tube, and special High -Q 
shielded coils. Simple to connect with 
the cable and plugs supplied. Measures 
only 4- 11 /16 "H.x7 % "W.x41 /8 "D. A really 
valuable addition to the receiving 
equipment in your ham shack. 

MODEL OF -1 

$995 
Shpg. Wt. 3 Lbs. 

© 7V aaid VARIABLE VOLTAGE 

REGULATED POWER SUPPY KIT 
Provides well filtered DC output, variable from zero to 500 

volts at no load and regulated for stability. Will supply up to 
10 ma. at 450 VDC, and up to 130 ma. at 200 VDC. Voltage or 
current monitored on front panel meter. Also provides 6.3 

VAC at 4A. for filament. Filament voltage isolated from B+, 
and both isolated from ground. Invaluable around the ham 
shack for supplying operating potentials to 
experimental circuits. Use in all types of re- 
search and development laboratories as a 
temporary power supply, and to determine de- 
sign requirements for ultimate power supply. Shpg. WI. t 7 lbs. 

MODEL PS -3 

$3550 

Q 7/7/69.4 ANTENNA 

IMPEDANCE METER KIT 
Use in conjunction with a signal source for measuring antenna 
impedance, line matching, adjustment of beam and mobile 
antennas, etc. Will double as a phone monitor 
or relative field strength indicator. 100 pa. 
meter employed. Covers the range from 0 -600 
ohms. An instrument of many uses for the 
amateur. 

MODEL AM -1 

$1450 
Shpg. Wt. 21b. 

Q 7/7/eaak% GRID DIP METER KIT 
This is an extremely valuable tool for accomplishing literally 
hundreds of jobs on all types of equipment. Covering from 
2 Mc to 250 Mc, the GD -1B is compact and can be operated 
with one hand. Uses a 500 pa. meter for indi- 
cation, with a sensitivity control and head- 
phone jack. Includes prewound coils and rack. 
Indispensable instrument for hams, engineers, 
or servicemen. 

MODEL GD -1B 

$1950 
Shpg. WI. 4 lbs. 
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-geafflea. 
PROVIDE THE 

"CONSTRUCTIVE" 
APPROACH TO 

HIGH- FIDELITY 

4 `t\ \ 
` \\---,\-- 

1 ï . .. ¡ ' i r \ 

1 

EASY TO BUILD: The assembly instrtcc- 
tions supplied with Heathkits are so 
complete and detailed that anyone can 
assemble the kits without difficulty. Plenty 
of pictorial diagrams and step -by -step in- 

,... structions. Information on resistor color 
s codes, soldering, use of tools, etc. Build -it- ' yourself with confidence! 

/776/14 ADVANCED- DESIGN 

HIGH 
FIDELITY AMPLIFIER KIT 

The 25 Watt Model W -5 is one of the most outstanding high fidelity amplifiers 
available today -at any price. Incorporates the very latest design features to 
achieve true "presence" for the super -critical listener. 

Features a new -design Peerless output transformer, and KT66 output tubes 
handle power peaks up to 42 watts. The unique "tweeter- saver" suppresses high 
frequency oscillation. A new type balancing circuit results in closer "dynamic" 
balance between output tubes. Features improved phase shift characteristics 
and frequency response, with reduced IM and harmonic distortion. Color styling 
harmonizes with the Heathkit WA -P2 Preamplifier and the FM -3 Tuner. 

Frequency response -within -!- 1 db from 5 cps to 160 Kc at 1 watt. Harmonic 
distortion only 1% at 25 watts, 20- 20,000 cps. IM distortion only 1% at 20 watts, 
using 60 and 3,000 cps. Output impedance 4, 8, or 16 ohms. Hum and noise -99 db 
below rated output. Uses two 12AU7's, two KT66's and a 5R4GY. 
KIT COMBINATIONS: 
W -5M Amplifier Kit: Consists of main amplifier and 
power supply, all on one chassis. Complete with all neces- 
sary parts, tubes, and comprehensive manual. Shpg. Wt. 
31 lbs. Express only. 

- I W -5 Combination Amplifier Kit: Consists of W -5M 
Amplifier Kit listed above plus Heathkit Model WA -P2 
Preamplifier Kit. Complete with all necessary parts, 
tubes, and construction manuals. Shpg. Wt. 38 lbs. Ex- 
press only.. 

/ .r © 77GCti /EGG DUAL- CHASSIS WILLIAMSON TYPE 
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$5975 
$7950 

HIGH 
FIDELITY AMPLIFIER KIT 

This is a very popular high fidelity amplifier kit that features dual- chassis type 
construction. The resulting physical dimensions offer an additional margin of 
flexibility in installation. It features the famous Acrosound TO -300 "ultra- linear" 
output transformer, and has a frequency response within ± 1 db from 6 cps to 
150 Kc at 1 watt. Harmonic distortion only 1% at 21 watts. IM distortion at 20 
watts only 1.3% at 60 and 3,000 cps. Rated power output is 20 watts. Output im- 
pedance 4, 8, or 16 ohms. Hum and noise -88 db below 20 watts. Uses two 6SN7's, 
two 5881's, and a 5V4G. 
KIT COMBINATIONS: 
W -3M: Consists of main amplifier and power supply for 
separate chassis construction. Includes all tubes and com- 
ponents necessary for assembly. Shpg. Wt. 29 lbs., Express 
only. 
W -3: Consists of W -3M Kit listed above plus Heathkit 
Model WA -P2 Preamplifier described on opposite page. 
Shpg. Wt. 

/377 

lbs., Express only. 

© 7Vea 6GG SINGLE- CHASSIS WILLIAMSON TYPE 

HIGH 
FIDELITY 

SA1975 

$695° 

AMPLIFIER KIT 
This is the lowest priced Williamson type amplifier ever offered in kit form, and 
yet it retains all the usual features of the Williamson type circuit. Main amplifier 
and power supply combined on one chassis, and uses a new -design Chicago 
output transformer. Frequency response- within ± 1 db from 10 cps to 100 Kc 
at 1 watt. Harmonic distortion only 1.5% at 20 watts. IM distortion at rated out- 
put, 2.7% at 60 and 3,000 cps. Rated power output is 20 watts. Output impedance 
4, 8, or 16 ohms. Hum and noise -95 db below 20 watts. Uses two 6SN7's, two 
5881's, and one 5V4G. 

Instructions are so complete that the kit may be assembled successfully even 
by a beginner in electronics. 
KIT COMBINATIONS: 
W -4AM: Consists of main amplifier and power supply for 
single chassis construction. Includes all tubes and com- 
ponents necessary for assembly. Shpg. Wt. 28 lbs. Express 
only. 
W -4A: Consists of W -4AM Kit listed above plus Heathkit 
Model WA -P2 Preamplifier described on opposite page. 
Shpg. Wt. 35 lbs. Express only. 

$3975 

$5950 

BENTON HARBOR 20, MICHIGAN 
RADIO -ELECTRONICS 
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ATTRACTIVELY STYLED: Heathkit 
high fidelity instruments are not only func- 
tional, but are most attractive in physical 
design. Such units as the preamplifier and 
the W -5 main amplifier are designed for 
beauty as well as performance. They blend 
with any room decor and are the kind of in- 
struments you will be proud to own. 

O 79' z & HIGH FIDELITY 

PREAMPLIFIER KIT 
This outstanding preamplifier is designed specifically for use with the 
Heathkit Williamson type amplifiers. It completely fulfills the requirements 
for remote control, compensation and preamplification, and exceeds even 
the most rigorous specifications for high fidelity performance. 

Features five separate switch -selected input channels (2 low level and 
3 high level), each with its own input control. Full record equalization 
with four -position turnover control and four -position rolloff control. 

Output jack for tape recorder - separate bass control with 18 db boost 
and 12 db cut at 50 cps. - treble control offering 15 db boost and 20 db cut 
at 15,000' cps - special hum control to insure minimum hum level - and 
many other desirable features. Overall frequency response (with controls 
set to "flat" position) is within 1 db from 25 cps to 30,000 cps. Will do justice 
to the finest available program sources. Beautiful satin -gold fiinish. 

Power requirements from the Heathkit Williamson type MODEL WA -P2 

high fidelity amplifier - 6.3 VAC at 1 amp., and 300 VDC at 41 975 
10 Ma. Uses two 12AX7's and one 12AU7. shpg. WI. 7 Lbs. 

o77 GPI. 20 -WATT HIGH FIDELITY 

AMPLIFIER KIT 
This Heathkit Model offers you the least expensive route to high fidelity 
performance. Frequency response is ± 1 db from 20- 20,000 cps. Features 
full 20 watt output using push -pull 6L6's, and incorporates separate bass 
and treble tone controls. Preamplifier and main amplifier are built on the 
same chassis. Four switch -selected compensated inputs and separate bass 
and treble tone controls provide all necessary functions at minimum in- 
vestment. Features miniature tube types for low hum and noise. 

Uses 12AX7, two 12AU7's, two 6L6G's and a 5V4G. A most interesting 
"build -it- yourself" project, and an excellent hi -fi amplifier 
for home use. Well suited, also, for public address applica- 
tions because of its high power output and high quality 
audio reproduction. Another Heathkit "best -buy" for you! 

o //GCcdt4 7 -WATT 
AMPLIFIER KIT 

The redesigned Model A -7D features a new type output transformer for 
tapped screen operation, and provides improved sensitivity, reduced distor- 
tion, and increased power output. 

The full 7 -watt output of the Model A -7D is more than adequate for nor- 
mal home installations. Frequency characteristics are ± 11/2 db from 20 to 
20,000 cps. Potted output and power transformers employed. Push -pull 
output - detailed construction manual - top quality parts 
- high quality audio without great expense. Output trans- MODEL A -7D 

former tapped at 4, 8, and 16 ohms. Bass and treble tone 41 695 
controls provided on the front chassis apron. Shpg. Wt. ló Lbs. 

Model A -7E: Provides a preamplifier stage with two switch -selected 
inputs and RIAA compensation for variable reluctance or low level 
cartridges. Preamplifier built on same chassis as main amplifier. Model 
A -7E. Shipping weight 10 lbs. $18.50. 

MODEL A -98 

$3550 
Shpg. WI. 23 lbs. 

BENTON HARBOR 20, MICHIGAN 

THE VERY BEST 
IN AUDIO WITH 

"BUILD -IT- YOURSELF" 

HEATHKITS 

1 

2 

HEATH 
COMPANY 
A SUBSIDIARY OF DAYSTROM INC. 
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HEATHKIT HIGH- FIDELITY 

o FM TUNER KIT 

MODEL FM -3 

Shpg. Wt. $245° 716s. 

( with cabinet ) 

The new Heathkit Model FM -3 features tremendous circuit 
improvements and brand new physical design. Sensitivity is 
better than 10 uv. for 20 db of quieting, and it employs a 
completely modern tube line -up for high gain and stable 
operation. Incorporates its own power supply, and has pro- 
vision for low -level or high -level output at low impedance. 

The attractive Model FM -3 matches the WA -P2 Pre- 
amplifier in color, styling, and physical size. 

Incorporates automatic gain control, a highly stabilized 
oscillator, and illuminated tuning dial. Educational treat- 
ment of construction manual simplifies assembly for the 
newcomer to electronics. IF and ratio transformers are pre - 
aligned, and the front -end tuning unit is pre -assembled and 
aligned. Uses 6BQ7A as a cascode type RF stage, 6U8 oscil- 
lator- mixer, two 6CB6's as IF amplifiers, a 6AL5 ratio de- 
tector, a 6C4 audio amplifier, and 6X4 rectifier. 

FetcirPq 
Brand New, Modern FM Circuit Using Latest Type 
Miniature Tubes. 
Low -Noise Cascode RF Stage -Two IF's -Ratio Detector 
-Stage of Audio. 
Extremely Good Sensitivity and Band -Pass for Outstand- 
ing Performance. 
Strikingly Attractive Satin -Gold Finish to Match Heath - 
kit Model WA -P2 Preamplifier. 
Compact Physical Dimensions for Most Pleasing Appear- 
ance and-Increased Circuit Efficiency. 

HEATHKIT BROADCAST -BAND RECEIVER KIT 
Build your own radio receiver with con- 
fidence, even if you are a beginner. Com- 
plete instructions supplied. 

Features transformer -type power sup- 
ply, high -gain miniature tubes, built -in 
antenna, 5t%" speaker, and planetary 
tuning from 550 Kc to 1500 Kc. Adapt- 
able for use as AM Tuner and phono 
amplifier. Educational treatment of the 
construction manual helps the beginner 
learn about radio circuits and parts as 
he builds. 
CABINET: Fabric covered plywood cabi- 
net with aluminum panel as shown. Part 
91 -9, Shpg. Wt. 5 lbs., $4.50. 

MODEL BR -2 

ess 750 Cabinet 
Shpg. Wt. 10 lbs. 

Are you on our mailing list? If not -how about sending us your name? 

- to HEM. IA COMPANY 

A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 
20, 

MICHIGAN 
Phone 

WALNUT 

5 -1175 

QUANTITY 

ORDER BLANK 
from 

ITEM 

(PLEASE PRINT) 

SHIP VIA 

Parcel Post 

Express 

Freight 

Best Way 

MODEL NO. PRICE 

NOTE: ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

Enclosed find ( ) check ( ) money order for Please ship C.O.D.( ) postage enclosed for pounds. 

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

ON PARCEL POST ORDERS include postage for weight shown. ORDERS FROM CANADA and APO's must include full remittance. 
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Pattern for convergence adjustment. 

i :ESTIONS uppermost in the 
minds of technicians who in- 
tend servicing color television 
receivers are: 

What type of new test equipment is 
needed? 
How useful will my old equipment be? 
Can my existing test gear be modified 
to be more useful in color television 
servicing? 
First let's emphasize that your pres- 

ent equipment will be just as useful on 
color receivers as it is on black -and- 
white sets. The v.t.v.m. is still needed 
for voltage and resistance checks, and 
your tube checker can probably be 
brought up to date to test some of the 
newer color tube types. If your signal 
generators have been able to take care 
of alignment of the newer 45.75 -mc 
video i.f. stages, they will do as good 
a job on color receivers. The oscilloscope 
can be used for waveform observation 
in the sweep circuits and other stages 
of a color receiver which duplicate those 
in black- and -white. For some special 
checks of the subcarrier oscillator, how- 
ever, a good frequency response in the 
vertical system of the scope will be 
necessary. 

Capacitor checkers, cross -bar genera- 
tors and various other black- and -white 
testing devices also find similar appli- 
cations in color. 

Thus, color television servicing does 
not mean that black- and -white equip- 
ment is obsolete -but it does mean that 
additional equipment of a specialized 
nature must be obtained. Such test 
gear is a virtual necessity, not only to 
expedite troubleshooting, but for proper 

Author : Mandl's Television Servicing 

JANUARY, 1956 

A survey of instruments 

necessary for color TV 

servicing 

By MATTHEW MANDL* 

adjustment of the various circuits 
handling the color signals. 

Circuit adjustments 
An important aspect of color tele- 

vision servicing involves color circuit 
adjustments. These procedures require 
some equipment not used in black -and- 
white alignment and troubleshooting - 
color bar generators, white dot gen- 
erators, etc. 

A critical adjustment procedure is 
convergence, the process of adjusting 
the color receiver so the three beams of 
the picture tube cross over at the 
internal aperture mask. This crossover 
or convergence is necessary so each 
beam strikes the color phosphor dot 
which produces the right color. In- 
correct colors will result, for instance, 
if the blue beam strikes the red phos- 
phor or the green beam the blue phos- 
phor dots. 

Convergence at the center of the 
screen is not too difficult, but at the 
screen edges it becomes involved be- 
cause of the increased distance which 
the beams travel. Initially, the center 
of the screen must be adjusted for good 
convergence (static or d.c. conver- 
gence) after which the magnetic fields 
of the convergence yoke must be ad- 
justed so the properly shaped modified 
beam scans the screen. The modifica- 
tion consists of using a parabolic wave- 
form shaped from the horizontal and 
vertical sweep signals. 

A typical convergence circuit is 
shown in Fig. 1 and is used in the 21- 
inch RCA chassis CTC4 receiver. Note 
the number of controls. They indicate 
only the green beam convergence ad- 
justments. Since three times as many 
are necessary for all three colors, 

obviously adjustment can become com- 
plex when the system is considerably 
off true convergence. 

A white dot generator is very useful 
for convergence adjustments. It pro- 
duces a series of white dots or squares 
against a black background when con- 
vergence is correct. When the beam is 
misconverged, each white dot breaks 
up into three dots of different colors. 
It is for this reason that some of the 
black dot generators used for black - 
and -white linearity adjustments are not 
useful for convergence adjustments; a 
black dot represents the absence of 
light (beam cutoff) and could not 
reproduce the identifying color dots 
indicating misconvergence. 

A center vertical segment of the 
screen is shown in Fig. 2 -a. The center 
of the screen is converged because a 
white square is present, indicating that 
each beam in the picture tube is strik- 
ing its respective phosphor. At the 
top and bottom there is a lack of con- 
vergence, and the white square is 
broken into three squares of individual 
colors. 

Fig. 2 -b shows a horizontal segment 
not converged and a vertical converged 
section. Note that convergence dis- 

BAQ5 
VERT OUTPUT 

.0039 

VERT CONY CHORE 

GRN VERT TILT GRR VERT AMPL 

RITTB 

loon 
HOS2 SHAPE 

GRN BEAM 

2.511 

l 3900 

T, PRIOF ROBA 

OUTPUT'TRAMS 

.0012 

9215 

GRN NOR12 AWL 

FERRITE CORE 

GRN CONVERGENCE 

COLS 

Fig. 1- Vertical and horizontal conver- 
gence adjustments for the green beam. 
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RCA WR -61A color bar generator. 

placement of the squares increases at 
the edges. Center -screen convergence 
is made by adjusting the beam position- 
ing in the newer receivers having con- 
vergence yokes. Dynamic convergence 
for screen edges is adjusted with the 
tilt, amplitude and shaping controls 
shown in Fig. 1. 

White dot generators should be able 
to produce a fairly large dot or square. 
Small dots are not too clearly visible 
and the technician is apt to turn the 
brightness up too high, disturbing 
proper convergence settings. The gen- 
erator should be stable so that the dots 
can be locked in for a stationary pat- 
tern. Adjustment of dot size and num- 
ber is a desirable feature, though not 
necessary if initial size is adequate. 
From 10 to 12 dots should be visible 

a 

6 

Fig. 2- Segments of screen showing lack 
of vertical and horizontal convergence. 
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Hickok 655XC color bar generator. 

horizontally, about 8 to 10 vertically. 
When the receiver needs only slight 
retouching for convergence, it can be 
done by observing a televised scene; 
when extensive convergence is neces- 
sary, the white dot generator is in- 
dispensable. Most white dot generators 
duplicate the function of the cross -bar 
generator and have available a switch 
for selecting horizontal or vertical bars 
or both for linearity adjustments of 
black- and -white or color receivers. 

Another very important service in- 
strument for color television is the color 
bar generator which permits checking 
the color a.f.c. system, the matrix and 
other circuits shown in Fig. 3. True 
color reproduction depends on the phase 
of the incoming 3.58 -mc burst with 
respect to the 3.58 -mc oscillator in the 
receiver. Adjustment of gain in the 
color signal amplifier stages and matrix 
are also important for true color rendi- 
tion. 

The color bar generator produces a 
series of differently colored vertical 
bars conforming to the signals found 
in the receiver. A typical bar sequence 
is shown in Fig. 4. The sequence, num- 
ber and color of the bars differ for the 
various commercially available gener- 
ators. Hence the service technician 
must be familiar with the number and 

3.SBMC BURST INPUT 
PRASE DET AFC 

REACTANCE TUBE 

COLOR 

DEMgDULATORS 

color sequence of the particular instru- 
ment he uses, for various misadjust- 
ments of phase controls, fine tuning, 
etc., will disturb the color sequence. 
The color bars produced by color bar 
generators are not suitable for linearity 
checks. 

Useful features of these generators 
include r.f. signal outputs of color sub - 
carrier frequency, sound carrier fre- 
quency and luminance signals. Of im- 
portance also are outputs providing 
for positive- and negative -polarity video 
signals. These features help servicing 
the various bandpass amplifier circuits, 
video amplifiers, color killer and burst 
gate stages. 

Color bar generators should produce 
colors which conform to NTSC stand- 
ards. Thus, they should include colors 
conforming to the I and Q signals as 
well as the R -Y and B -Y signals 
as shown in Fig. 4. Such color repro- 
duction is necessary so that the gen- 
erator may be used on receivers which 
demodulate on the I and Q axis or 
which have R -Y and B -Y demod- 
ulators. The color bars should be stable 
with true color lock -in so that they can 
be identified by the particular color 
sequence listed for the generator in the 
instruction manual. The particular 
sequence of colors from left to right 

3.58MC 
SUBCARRIER 
USC 

MATRIX Q 
AMPLIFIERS 

RED 

BLUE 

GREEN 
COLOR FIX 

Fig. 3- Circuits that can be adjusted and serviced with a color bar generator. 

KAUI U-tLtC: I KU N I C. 

www.americanradiohistory.com

www.americanradiohistory.com


GK -3 36 most popular 5 -watt wire -wounds 1 (1 to 4000 ohms) 

GK-5150 most popular 10 -watt wire -wounds I (1 to 9000 ohms) 

GK -4 54 most popular 5 -watt wire- wounds (1 ohm to 10K) 

GK -1 20 most popular 10 -watt wire -wounds I(1 ohm to 25K) 

GK -2 32 most popular 2 -watt wire- wounds (5 to 2000 ohms) 

4610#4 gota 
fingatip4.. 

TV WIRE -WOUND CONTROLS 

thanks to the 

CLAROSTAT 
PD -1 

PACKAGE 
Here's a versatile assortment of wire -wound controls with a 

selection of the most popular Pick -A -Shaft field- attached shafts, 

packaged in an attractive, convenient, hinge -cover box. 

The PD -1 includes eight different values of the well -known Clarostat 

Series A10 (4 -watt) wire -wound controls, eight Pick -A- Shaft shafts (two 

each of the four most popular types); and a handy mounting-nut wrench. 

For focus controls alone, the assortment services over 2000 TV set models! Also 

provides for other functions such as width, linearity, balance and gain. Included is 

a data sheet listing TV manufacturers' part numbers with proper replacements from 

this assortment. 

And of course the controls may be used in various test equipment, radios, hi -fi systems, 

industrial electronics, etc. 

<<A Rp5tAt 
FUZOHM w 

. 

and don't overlook those 

CLAROSTAT RESISTOR CARDS! 

~.`L 
11.11.1°. ` 
isisirr+ 
iipposars. 

iwitodes, 

r114.1... 
GK-6 45 most popular 10 -watt wire -wounds I (5 ohms to 50K) 

GL-1 12 "Fuzohm "t 7.5 -ohm fus-: -type resistors 

Order Your PD -1 Package Today! 
Clarostat distributors have it waiting foi you. Take advan:age of this time- and 

money- saving assortment. Ask for latest Clarostat Catalog -or write us. 

t Trade- mark. 

'Reg. U. S. Pot. Office 

JANUARY, 1956 

In Canada. Canadian Marconi, Co.. Ltd Toronto 17, Ont 
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isn't important so long as identified 
NTSC colors are available. 

The high -voltage and focus circuit 
adjustments are few. Focus and 
second -anode voltages can be read with 
a v.t.v.m. and high -voltage probe. Volt- 
ages up to 25,000 will be encountered. 

Commercial units 
A variety of color test instruments 

is available in price ranges from 
below $100 per unit to well over $200. 
In general, the more expensive units 
feature precise crystal control and 
versatility with respect to the number 
of output signals available. A number 
of instruments, in addition to generat- 

+c 

+(R-Y) +(B-Y) 

1 

-(G-Y) 

; 
g 

a 0> a 

Fig. 4- Typical color bar sequence. 

ing color bars or white dots, also dupli- 
cate some of the functions found in 
black- and -white television test equip- 
ment- provide r.f. or video signal out- 
puts for alignment and cross bars for 
linearity checking. Hence, in some 
instances the technician may desire to 
obtain the lower- priced equipment if 
his black -and -white test gear is fairly 
modern. The higher -priced units will 

IMP 

ZIO 

e 

Triplet model 3439 generator. 

Win -tronix 150 rainbow generator. 
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be particularly desirable where black - 
and -white equipment is outmoded and 
no longer capable of servicing late - 
model receivers having i.f. stages with 
45.75 -mc video and 41.25 -mc sound. 

Bar generators 
RCA WR -61A. This color bar gener- 

ator (see photo) produces 10 vertical 
color bars, including a number which 
correspond to the NTSC standard 
R - Y, B - Y, G - Y, I and Q signals 
as shown in Fig. 4. In addition, the in- 
strument also provides a crystal -con- 
trolled picture carrier, color subcarrier 
and a sound carrier. The stability of 
the generator is maintained by crystal 
control. The putput signals are those 
corresponding to channel 3. A separate 
video output signal is also provided, 
having either positive or negative po- 
larity. 

The radio -frequency output is ap- 
proximately .01 volt peak to peak across 
a 300 -ohm load. The video output from 
the HI output terminal is approxi- 
mately 8 volts peak to peak across 4,700 
ohms. Luminance signals are available 
which show up at the edges of the color 
bars for checking the registration of 
the luminance and chrominance signals. 
A special rectifier circuit is built in the 
instrument for use with an external 
v.t.v.m. for measuring and adjusting 
sync and subcarrier amplitudes. 

The picture carrier output is modu- 
lated by a color subcarrier and a front - 
panel switch can be used to eliminate 
the sound carrier from the output sig- 
nal for quick identification of sound 
interference in the bar pattern. The 
sound carrier signal permits precise 
tuning of the receiver and checking its 
sound -rejection and beat -interference 
characteristics with respect to the color 
subcarrier and the sound carrier. 

Hickok model 655XC. This instrument 
(see photo) produces a series of eight 
vertical color bars -green, yellow, red, 
magenta, white, cyan, blue and black. 
The white bar is useful as a reference 
for setting up the colors. It is only 
when the receiver has proper converg- 
ence and correct signal amplitudes of 
red, blue and green that a white signal 
can be obtained. 

The Hickok unit uses crystal control 
for the 3.58 -me signal and for the hori- 
zontal frame rate. 

In addition to the color bar pattern, 
the generator produces an NTSC stand- 
ard in -phase I signal and a Q (quadra- 
ture phase) signal besides R -Y and 
B -- Y signals. 

A 3.58 -mc subcarrier of 1 volt peak 
to peak is provided for alignment and 
testing the color synchronizing stage. 
A video output signal is available of 
2 volts peak to peak on open- circuit 
measurement, dropping to 1 volt across 
a 100 -ohm load. The signal can be 
switched to either positive or negative 
polarity. An r.f. signal is available, 
modulated with the color -bar pattern. 
The r.f. signal can be tuned through 
channels 4, 5 and 6. A sound carrier out- 
put signal is also provided. 

Tripplett model 3439. The 3439 (see 
photo) produces 10 vertical color bars 
in the sequence, from left to right: 
yellow- orange, orange, red, blue -red, 
magenta, blue, green -blue, cyan, blue - 
green and green. The second, fifth and 
eighth vertical bars are fairly close to 
the NTSC standard I, Q, - I signals 
(3° off). To adjust I and Q circuits, 
the hue control of the receiver can be 
varied for the proper phasing of these 
three signals. 

Crystal operation is provided for the 
signals and the output is set for channel 
3. A sound carrier is available, as well 

**Taco, 

RAINBOW GENERATOR 
MOM( ISO 

- 
_.. 

AMMON 

Kay Electric Chromabar generator. 
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as a video or a modulated r.f. signal. 
The video signal can be switched to 
either a positive or negative polarity 
output. To adjust and observe signal 
amplitudes, the Triplett unit has a 
built -in v.t.v.m. with the dial centered 
above the controls. 

Win -Tronix model 150. Designated 
as a "Rainbow Generator" by the manu- 
facturer, the unit (see photo) provides 
from one to eight vertical color bars 
with the main colors produced having 
the sequence: red, magenta, blue, cyan, 
green. It has provisions for modulating 
the r.f. carrier with a 60 -cycle lumi- 
nance signal and the 3.58 -mc chroma 
subcarrier. The chroma subcarrier is 
phase- modulated with respect to the 
television receiver frequencies in a 
linear phase -sweep process. This meth- 
od scans all the color phases from zero 
to 360 °, a process similar to that used 
in sweep- frequency generators for TV 
and FM sideband alignment. 

A 300 -ohm output connector at the 
rear of the unit provides the 3.58 -mc 
color signal or the r.f. signal modulated 
by the color signal. The modulated r.f. 
signal output is approximately 0.3 volt. 
Crystal control can be had by inserting 
a 3.58 -mc crystal into the internally 
wired socket of the unit. 

Combination units 
While generators are available which 

produce white dots for convergence ad- 
justments, some combination units on 
the market contain both the bar and dot 
generators in one unit. One of these is 
the Chromabar generator (see photo) 
manufactured by the Kay Electric Co. 
This unit provides six NTSC colors: 
green, yellow, red, magenta, blue and 
cyan, available individually with black - 
and- white. Other colors, including gray 

shades or I and Q, are included on spe- 
cial order. 

The output amplitude is continuously 
variable to a maximum of 1.4 volts peak 
to peak across a 75 -ohm load. The 
phase -angle accuracy is within 3 °. 

Another unit combining the color bar 
and white dot generators into a single 
unit is the Jackson model 712 color bar 
generator. This instrument provides a 
positive or negative video signal and an 
r.f. signal on channels 3, 4 and 5. 

The bar generator produces eight 
bars: white, yellow, cyan, green, magen- 
ta, red, blue and black. A switch per- 
mits selecting just the NTSC standard 
I and Q signals or the R -Y and 
B -Y signals. A sound carrier signal 
output is provided in addition to the 
r.f. and video signals. A switch selects 
either a luminance- or color -signal out- 
put. The video output is adjustable to a 
maximum of 2 volts peak to peak across 
a 90 -ohm load resistance; the r.f. sig- 
nal output has a maximum of 0.1 volt 
across a 300 -ohm load. 

In addition to the white dots for con- 
vergence checking, a white cross -bar 
signal can also be obtained. Jacks on 
the rear panel provide a 3.58 -mc sub - 
carrier burst signal output and a hori- 
zontal sync signal output. 

Dot generators 
RCA WR -36A. This dot generator 

(see photo) can be used with a channel 
selector set from channels 2 through 6. 
The maximum output voltage is .08. 
Approximately 10 to 13 vertical bars 
and 8 to 15 horizontal bars can be 
obtained. The same number of rec- 
tangular dots are available as well as 
a cross -hatch pattern. 

The video signal output is 3.5 volts 
peak to peak on open circuit. It can 

TEST INSTRUMENTS 

be made either positive or negative. 
Simpson model 434. This Varidot 

white dot generator (see photo) pro- 
duces from 6 to 15 vertical and from 
6 to 14 horizontal dots. Controls vary 
dot width and height and horizontal and 
vertical retraces are blanked out. The 
r.f. output is adjustable for channels 2 
through 6 and a balanced 300 -ohm out- 
put is provided. The r.f. output is vari- 
able up to .05 volt r.m.s. on open circuit; 
the video output is adjustable to 3.5 
volts peak to peak on open circuit. The 
internal sync and blanking provided 
by the generator eliminates the appear- 
ance of white smears between dot seg- 
ments. 

Win -Tronix model 160. The model 160 
(see photo) white dot generator pro- 
duces large and small white dots and 
vertical and horizontal bars for line- 
arity checking. Approximately 10 hori- 
zontal and vertical dots are produced in 
the large -dot position; approximately 
15 horizontal and 11 vertical in the 
small -dot position. The r.f. signal out- 
put is adjustable from channels 2 
through 6. A jack is provided for ex- 
ternal modulation of the r.f. carrier 
and another jack for increasing dot 
stability by sync injection from the 
TV receiver. 

Other test equipment 
Instruments are available which pro- 

vide specialized operations in the serv- 
icing and adjustment of color television 
receivers. One of these is the Simpson 
Chromatic Probe (see photo). It con- 
tains a crystal rectifier and several 
resistors, making up a nonlinear net- 
work for heterodyning. Thus, the probe 
can be used to produce the difference 

frequency when the outputs from an 

Jackson bar -dot generator. 

JANUARY, 1956 

The RCA WR -36A dot -bar generator. 

Simpson 434 white dot generator. 
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wininow, 

WHITE DOT- 1NEARITY GENERATOR 

Left -the Win -Tronix 
model 160 white dot 
linearity generator. 

Right - the Simpson 
model 406 Chromatic 

Amplifier. 

Below - the Simpson 
chromatic probe -has 

crystal rectifier. 

CHROMATIC 
PROBE 

AM and an FM generator are fed to 
it. It is primarily designed to be used 
with a sweep generator providing two 
such signals simultaneously, such as 
the Simpson model 479 or 480. The 
probe is useful for checking the various 
frequency points on the response curve 
of the bandpass amplifier of a color 
TV receiver. It provides an equivalent 
detector source following the genera- 
tors, thus eliminating the necessity for 
applying the generator signal through 
a preceding detector stage as is advis- 
able when checking the response curve 
of video amplifiers. 

An additional instrument, also manu- 
factured by Simpson, is the Chromatic 
Amplifier model 406. It raises video 
signal levels to provide full- screen 
oscilloscope deflection when an insensi- 
tive scope is used. 

The Chromatic Amplifier requires no 

110 

tuning and the front panel merely 
contains an on off switch and the in- 
put and output terminals. It has a 
gain of 30 over a 4 -mc band, with the 
output from the amplifier flat within 
±0.5 db from 80 kc to 4 mc. It has 
a high input impedance; the output 
impedance is approximately 2,200 ohms. 

Present equipment 
As mentioned, black- and -white equip- 

ment can be used in TV servicing. 
Some can be modified for greater use- 
fulness in servicing color receivers. 
For the technician about to begin color 
TV servicing, a high -voltage probe for 
the v.t.v.m. should constitute his initial 
purchase toward a future stock of color 
test equipment. The probe should be 
capable of extending the useful d.c. 
voltage range of the instrument above 
25,000 (preferably to 30,000). 

An oscilloscópe should have good 
vertical sensitivity and wide -band ver- 
tical amplifier response. This means 
that the vertical sweep circuit of the 
scope should extend to approximately 
4 mc to check the 3.58 -mc subcarrier 
oscillator or to observe the signals in 
the burst amplifier, burst -gate circuits, 
etc. The less expensive scopes have a 
vertical frequency response to only 
30 kc and are not suitable for test 
procedures on the subcarrier oscillator. 
Such scopes can be used for checking 
the vertical and horizontal sweep sys- 
tems and similar circuits, in the color 
receiver which are also present in 
black- and -white sets. The sensitivity 
of an existing scope can be increased 
by using the Simpson Chromatic Am- 
plifier or similar equipment. 

Some test instruments can be altered 
to increase their usefulness for color 
TV servicing. The manufacturer should 
be consulted with respect to available 
data for making changes. Owners of 
the Hickok model 650 bar generator, 
for instance, can convert it to produce 
white dots with a kit available from 
the maker for under $10. This attach- 
ment, not only produces white dots 
for convergence adjustments, but per- 
mits retaining the black dots available 
for use with black- and -white receivers. 

If the present bar generator can't 
be converted, the purchase of a white 
dot generator is recommended. With 
a high -voltage probe, sensitive oscillo- 
scope and white dot generator, a con- 
siderable amount of color TV servicing 
and adjusting can be done. As soon 
as possible, however, a color bar gen- 
erator should be acquired. 

Use of equipment 
The technician should study the 

operating manual furnished with an 
instrument so that he is thoroughly 
familiar with the manner in which it 
is to be used. 

If a color bar generator, for in- 
stance, fails to produce a proper 
sequence of colors, it is not necessarily 
an indication that it is at fault but 
rather that the various controls of the 
receiver require proper adjustment. A 
single color or virtually all sorts of 
colors can be obtained by improper use 
of the bar generator or improper set- 
ting of the fine -tuning, phase, hue and 
other controls on the receiver. 

Precautions must also be taken with 
respect to the dot bar generator so that 
brilliancy and contrast controls are 
properly set for observing dots and 
adjusting of convergence. While a 
number of bar and dot generators can 
be connected directly to the antenna 
terminals of the receiver, other leads 
are also provided for coupling to the 
sweep circuits of the receiver to assure 
good stability and lock -in. If the tech- 
nician understands that greater care 
in adjustments is necessary for proper 
operation of color test equipment, he 
will have overcome one of the big 
hurdles in getting the most from color 
TV test equipment. END 
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you can't argue with acceptance 

proven 

100% 

accurate 
pro 

Time ed means money. Ask 
your Py .amid jobber about 
the time saving serviceman's 
wrench for locking or unlocking 
the mounting ears of Pyramid's 
twist mounts. 

the most 

complete 

line 
of twist mount 

ectrolytic capacitors 
Better than any claims we could make is the unquali- 
fied and enthusiastic acceptance by engineers and 
servicemen alike. These are some of the features on 
which this acceptance is based: 

Aluminum containers provide maximum 
protection against moisture. 

Low leakage, long shelf life. 

Designed for 85° C. operation. 

Complete with metal and bakelite 
mounting plates. 

Easy to mount. 

Extremely compact -yet highly dependable. 

Pyramid capacitors are listed in Sams' Photofacts 

DISTRIBUTOR DIVISION PYRAM 1 D 
E L E C T R I C C O M P A N Y 
1445 Hudson Blvd., North Bergen, N. J. 
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TEST INSTRUMENTS 

CHROMA SIGNAL GENERATOR 

EITHER a color bar generator or 
a chroma generator is required 
to service color receivers. At pres- 
ent most commercial generators 

are rather expensive and heavy. This 
generator has been developed to fill the 
need for an inexpensive portable gen- 
erator of high stability and accuracy. 
It can be used without a wide -band 
(0 -5 -mc) oscilloscope; the usual serv- 
ice instruments when equipped with a 
demodulator probe suffice. 

In the absence of a color bar pattern 
from a TV station this instrument will 
show whether color reception can occur 
and if the entire chroma section of the 
receiver is working and properly ad- 
justed. By signal- tracing techniques, a 
defective circuit may be quickly olo- 
cated. The very critical color a.p.c. 
(automatic phase control) system may 
be aligned completely. Lastly, it can 
provide a color bar pattern for color 
receivers on display in stores. A defect 
in the chroma or color a.p.c. circuits 
does not affect a color receiver tuned to 
a black- and -white program. 

The instrument consists of two oscil- 
lators, a video carrier oscillator and a 
crystal -controlled chroma oscillator. 
The later amplitude -modulates the video 
carrier oscillator as the plate of each 
oscillator (Fig. 1) is returned to B plus 
through a parallel resonant tuned cir- 
cuit tuned to 3.5 mc. Link coupling from 
the carrier oscillator carries the output 
signal to the color receiver's antenna 
terminals via a length of 300 -ohm line. 

O-IOOppf 

3.5795MC r it 
T 
3.564MC/T 

CHROMA 05C 

An inexpensive portable signal 
generator for color TV servicing 

By CHARLES W. RHODES 

A small power transformer and seleni- 
um rectifier supply power and provide 
isolation from the a.c. lines. Two crys- 
tals are used : one, tuned to exactly 
3.563795 mc by its shunt trimmer, will 
be referred to as the offset crystal; the 
other, tuned to the color subcarrier fre- 
quency, 3.579545 mc, is known as the 
locked crystal. 

Construction is very simple, there be- 
ing no critical lead dress. The use of 
short direct wiring as is customary in 
all r.f. equipment is desirable. An old 
TV booster unit makes a very handy 
starting point as it generally has the 
transformer, power supply and tube 
socket. The crystal trimmers should not 
be accessible except for initial adjust- 
ments. The carrier oscillator trans- 
former is tuned to the video carrier fre- 
quency of an unused TV channel. Con- 
nect the chroma generator to any set 
tuned to the desired channel and, start- 
ing with the minimum value of induct- 
ance, adjust for maximum quieting of 
the snow level on the receiver and then 
increase inductance a little more. This 
is not at all critical. The 3.5 mc tuned 
circuit Tl is tuned for maximum grid - 
leak bias on the crystal oscillator. This 
also is a broad adjustment and covers 
both crystal frequencies. 

The crystals used may be surplus or 
75 -meter amateur units. As they may be 
pulled in frequency only a few hundred 
cycles, they must be very close to the 
specified frequencies. For the locked 
crystal order either 3580 kc or 3579.5 

12AT7 
CARRIER OSC 

3 TI 

47ppf PART OF TI 

470ppf 
MICAT 500V 

SEL REGT 13,0V /65MA ,470a /IW? 

117VAC 

,oc>1151 

15MA w WV 

E 22n 

+ 
50 ...50/150V 

EO 6.3V/.3A 

as 

O 
OUTPUT 
o 

Fig. 1- Schematic diagram of the chroma signal generator -all values are given. 
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kc. The other may be either 3564 kc or 
3595 kc. I had no trouble with either of 
the surplus 3580 -kc crystals purchased 
nor with an amateur 3564 -kc crystal. 

The exact crystal frequencies may 
now be adjusted by connecting the gen- 
erator to a properly working color TV 
set. With the set receiving a program, 
switch to the generator's channel and 
turn up the chroma and contrast con- 
trols. Switch the offset crystal on and 
adjust its trimmer until one color band 
of red, blue, cyan, etc. appear. Momen- 
tarily switch off channel and then back 
-adjust the trimmer for fastest lock - 
in action. Switch the locked crystal on 
and adjust its trimmer to decrease the 
number of horizontal color bars until 
suddenly a locking action occurs, leav- 
ing only one hue on the screen. Again, 
try to lose sync by switching off chan- 

o 

Fig. 2- Output of the burst amplifier. 

nel and back, adjusting for fastest 
lock -in action. (With the locked crystal, 
on some color sets, a very narrow bar 
will appear at the left edge of the screen 
and then a wider band of another hue 
at the right. A third hue will fill about 
two -thirds of the screen. This is im- 
material.) 

While the above procedure sets these 
crystals fairly accurately, enough so 
for signal tracing and matrix adjust- 
ment, there is an even more accurate 
method and it should be used before the 
color a.p.c. is aligned. Tune in either a 
color program or a station transmitting 
a color stripe. Short the a.p.c. voltage 
to chassis and adjust the coil shunting 
the crystal in the receiver to get the 
color to lock in at least momentarily. 
Now, with the a.p.c. still shorted, switch 
the receiver to the generator. Adjust the 
offset crystal until the colors just slowly 
float left and right. Adjust the locked 
crystal in the same way. Remove the 
short on the receiver's a.p.c. This pro- 
cedure may be done when convenient 
as the first is generally satisfactory. 

The color a.p.c. can lock to this 
chrome signal generator because at the 
start of each line the burst amplifier 
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The QUALITY! BEA.UTY! PRECISION ! 

... of a FINE WA -CH 

the world's most beautiful, 
most advanced a.n -enna rDtator 

cliianipson Products 

Superotter 
{ 

For accuracy, dependability, and ease of control, the new Elec- 

tronic Automatic Superotor is years ahead of any other antenna 

rotator on the market. Electronic VP* Tuning, completely silent oper- 

ation, and smooth, even rotation combine to brim; you instantly, 

automatically, the finest TV picture you've ever enjoyed. 

* Vernier Precision 

OTHER THOMPSON PRODUCTS 
ELECTRONIC AFFILIATES 

Bell Sound Systems Doge 
Television Ramo- Wooldridge Corp. 

Pacific Semi -Conductors, Inc. 

JANUARY, 1956 

INTERCHANGEABLE ROTATORS 

Famous Superotor models "100" 
and "500" have bot, been designed 
for automatic operation. 

ELECTRONICS D I V I S I O N 

tlhompson Products, Inc. (CA 
2196 CLARKWOOD ROAD CLEVELAND 3, OHIO 

Available in Canada thru Atlas Radio Corp., Ltd.,, 50 Wingold Ave., Toronto 
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SEL RECT 

XTAL TRIMMERS TI 470µf 

Underchassis view of the generator. 

Unit mounted on 6 x 3 x 2 -inch chassis. 

POWER RAE OF-SET XTAL 
12AT7 

OU'POT , Ì 

LEAD AND LOCKED 

CLIP 

..., 

XTAL 

View shows overall layout of components. 
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conducts briefly (Fig. 2), feeding the 
generator's output to the a.p.c. detec- 
tor. The burst amplifier therefore gates 
the incoming signal and creates the 
burst pulse. The bandpass amplifier is 
cut off during this same interval (Fig. 
3) and hence delivers no chroma to the 
demodulators when the burst is sam- 
pled. Therefore we find that they have ..10. ro11 

o 

Fig. 3- Output of bandpass amplifier. 

no outputs at that moment. In the de- 
modulators, the chroma signal beats 
with the 3.58 -mc subcarrier. The differ- 
ence frequency is the a.c. output sig- 
nal. As the offset crystal is 15,750 cycles 
higher or lower (it matters not which), 
the demodulators' outputs are sine 
waves (Fig. 4) at 15,750 cycles. Be- 
cause during burst interval no chroma 
reaches the demodulators, a notch in the 

Fig. 4- Output of the two demod- 
ulators using the offset crystal. 

sine waves will appear denoting burst. 
Since the subcarrier fed to the two 

demodulators is different in phase by 
90° in the two circuits, the burst notch 
will be displaced 90° between the two 
sine waves. 

r 

Fig. 5- Output of the two demod- 
ulators using the locked crystal. 

The locked crystal, being of the same 
frequency as the subcarrier, produces 
only a d.c. output in the demodulator 
proportional to the cosine of the phase 
angle between the chroma and subcar- 
rier. This d.c. voltage changes to that 
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rRio 17J/ei ° 
highest performance ever achieved in a TV antenna 

Now, the tests of TRIO engineers have been con- 
firmed unanimously by scores of unsolicited reports 
from the field. Distributors, dealers and thousands of 
consumers have verified these tests, proving it's the 
best antenna ever designed. The ZEPHYR ROYAL's 
performance on ALL CHANNELS, 2 thru 13, is 
nothing short of miraculous, thanks to its revolution- 
ary new WING DIPOLE PRINCIPLE and STAG- 

MODEL 
Z -1 

CHANNELS 2 thru 13 

COMPACT 
STREAMLINED POWERFUL 

e- 

MODEL ZR -1 PA70NT NO. 
2,703,840 

SUPERIOR IN 
design 

workmanship 
performance 

GER- TUNING developed and introduced by TRIO 
engineers. It is pre -assembled -uses Instalok Clamps; 
fiberglass insulators and riveted construction, is light- 
weight, yet extremely rugged. For these reasons the 
ZEPHYR ROYAL is America's new favorite -the 
No. 1 Antenna -electrically and mechanically -and 
one bay does it! 

rRio 9ÌJ° 
more performance per dollar 
than any other antenna! 

The TRIO ZEPHYR is the popular choice 
when the extra features of the ZEPHYR ROY- 
AL are not required. Using two of the revolu- 
tionary new wing dipoles, the ZEPHYR will 
outperform any other antenna in its price range 
on the market. Needless to say -the ZEPHYR 
uses the same superior construction features 
found in the ZEPHYR ROYAL. For its size 
and weight, its performance also is nothing 
short of miraculous! 

GIRIGGSVILLE, ILLINOIS 

COPYRIGHT 1955 -TRIO MANUFACTURING COMPA 

Export Sales Div.: Scheel International, Inc., 4237 N. Lincoln Ave., Chicago, U.S.A. Cable Address: Harscheel 
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for 

RELIABLE 

PERFORMANCE 

AMPHENOL 

ACCESSORIES 

TEL 

For effective coupling to one 
antenna in multiple -set 
installations, Tele- Couplers are 
a `natural' for plus sales with 
the present trend toward two set 
families. Network is in an ail 
weather protective case -may be 

indoors or outdoors. 
UHF, VHF, VHF/UHF, FM. 
114-088 2 SET TLLE- COUPLER List $3.75 
114.090 3 OR 4 SIT 

TELE -COUPLER .... List $5.75 

Combine different frequency 
antennas into a single down -lead 

with an ARSPHENOL Isonet, 
Duonet or Trisonet. 
Isonet: VHF /UHF; 

Duonet: Lo- VHF /Hi -VHF; 
Trisonet: Lo-VHFi Hi-VHF/UHF. 

All in durable, protective 
cases for mast mounting. 

Lowest -loss performance. 
114.061 IsoasI List 53.75 
114.094 mom= List $3.50 
114.074 TRISONEI' ....List $4.50 

ISOLATIGG NETWORKS 

Interference below 50 me which 
appears on the set as tearing 
lines, herringbone or dark 
bands will be eliminated with 
the AMPHEaCL High Pass 
Filter. Easily attached, this 
accessory has been used to clear 
up low frequency interference 
in thousands of installations. 
114.330 HIGH PASS FILTER Liat $5.45 

AMERICAN PHENO -'' ORPORATION 
,iar 

AMPHENOL CANADA LIMITED 
toronto 9,ontario 

4041:11101. 

TEST INSTRUMENTS 

which would be present without any 
input signal during burst time. Thus, 
with an oscilloscope, rectangular pulses 
(Fig. 5) at 15,750 cycles are observed 
at the demodulator outputs or on to- 
ward the picture tube. 

The size and polarity of these pulses 
depend upon the hue control as it shifts 
burst phase. 

If the demodulators are both dead, 
either the bandpass amplifier is defec- 
tive (Fig. 3 won't appear) or the color 
killer has cut off the bandpass ampli- 
fier. The other possibility is that the 
color subcarrier oscillator is defective. 
An inoperative oscillator may be caused 
by a defect in the reactance tube cir- 
cuits. If the oscillator is inoperative, 
Fig. 3 will be obtained but Figs. 2, 4 
and 5 won't 

One defective demodulator would be 
discovered when a sine wave of Fig. 4 
is obtained from only one demodulator. 
The same applies for the color- differ- 
ence amplifiers which follow the de- 
modulators. 

Fig. 6 is a vectorscope presentation. 
The output of the R - Y demodulator 
is connected to the 'oscilloscope verti- 
cal input, the B - Y demodulator to 
the horizontal input. The horizontal and 

Fig. 6- Pattern of the demodulator 
output in a color- difference receiver. 

vertical gain and positioning controls 
are adjusted to obtain a well centered 
circle. (The offset crystal is used.) 
This will be possible if the demodu- 
lators are both operating properly. 
Overloading may occur if the chroma 
control is advanced too far. The burst 
notch lies along the horizontal axis 
when the hue control is properly set. 
This notch should rotate about equally 
in both directions as the hue control is 
rotated, indicating its range is proper. 

Fig. 7- Pattern shows that the quadra- 
ture transformer is out of alignment. 

Where the best adjustments possible 
do not provide a good circle, but an 
ellipse as in Fig 7, the signals from the 
subcarrier oscillator are not at 90° as 
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TEST INSTRUMENTS 

they enter the demodulators and color 
fidelity is lost. Where the positive and 
negative outputs of either demodulator 
are not equal, clipping occurs and the 
demodulator tube is defective or its op- 
erating voltages are not correct. Too 
high a chroma control setting may 
cause overload, but this disappears with 
a reduced setting which still provides 
vivid colors on the color picture tube. 

Fig. 8 shows the same presentation 
from the I and - Q test points in a 
CBS -Columbia color receiver which 

Fig. 8- Pattern of the demodulator 
output in an I -Q color TV receiver. 
uses the I -Q . wide -band system. The 
only difference is in the position of the 
burst notch. Here it is at about 30° to 
the -Q axis. When the hue control 
is properly adjusted on an I -Q re- 
ceiver, the I gain control is also prop- 
erly adjusted if the pattern of Fig. 6 
appears when the red picture -tube grid 
is connected to the vertical input and 
the blue grid to the horizontal input. 
As there is no Y signal present, the 
matrix should have as outputs, R - Y 
and B - Y from I and Q. Adjusting 
the I gain control for a circle provides 
accurate adjustment. 

Parts for chroma signal generator 
Resistors: 1 -22, I- 15,000, I- 150,000 ohms, l/2 watt; 
2-470 ohms, I watt. 
Capacitors: I -5; 1 -22, I -27 µµf, NPO ceramic; 
1-470 µµf, 500 volts, mica; I-50 -50-50 µf, 150 volts; 2- 10400 µµf, trimmer, NPO ceramic. 
Miscellaneous: I -TI, 4.5 -mc trap (J. W. Miller 
4170 or equivalent); I -T2, 41/2 turns of No. 18 wire 
wound on l/2 -inch form, turns spread over l/2 inch 
on form, tap I1/2 turns from bottom, link I turn 
around bottom end, powdered -iron core; I -power 
transformer, 1:1 turns ratio with 15 -ma secondary, 
6.3 volts @ 300 ma; I -12AT7 and socket; I- d.p.d.t. 
switch; I- crystal, 3579.5 kc (see text); I- crystal, 
3564 kc (see text); I- selenium rectifier, 130 volts 
@ 65 ma; 2- crystal sockets; I- aluminum chassis, 
approximately 6 x 3 x 2 inches; I -power cord; (- 
length of 300 -ohm line; 1- terminal strip. 

In a color- difference receiver, the 
equivalent of the I gain control is the 
R - Y gain control. This may be ad- 
justed or checked by first setting the 
gains of the horizontal and vertical am- 
plifiers in the scope equal. Feed in, say, 
6.3 volts a.c. and adjust for a 45° line 
or elipse. Now reconnect the scope as 
before and adjust the gain control so 
that the vertical (R - Y) deflection 
is five -ninths the horizontal (B - Y) 
deflection. 

Once properly aligned, the chroma 
generator provides a highly stable fre- 
quency source to align the color a.p.c. 
system and a means of checking its 
performance in accordance with the set 
manufacturer's instructions. END 

Use 

Your 

Military 

Training 

The time was never 

more opportune than now 

for becoming 

associated with the field 

of advanced electronics. 

Because of military 

emphasis this 

is the most rapidly 

growing and 

promising sphere of 

endeavor for the young 

electrical engineer 

or physicist. 

Scientific Staff 
Relations 

Hughes 

RESEARCH AND 
DEVELOPMENT 
LABORATORIES 

Culver City 
Los Angeles County 

California 

Hughes -equipped 

Northrop Scorpion 
F -890 all- weather 

interceptor. 

E.E. or PHYSICS GRADUATES 
with experience in 

RADAR or ELECTRONICS 
or those desiring to enter these areas... 

Since 1948 Hughes Research and Develop- 
ment Laboratories have been engaged in an 
expanding program for design, development 
and manufacture of highly complex radar fire 
control systems for fighter and interceptor 
aircraft. This requires Hughes technical ad- 
visors in the field to serve companies and 
military agencies employing the equipment. 

As one of these field engineers you will be- 
come familiar with the entire systems involved, . 

including the most advanced electronic com- 
puters. With this advantage you will be 
ideally situated to broaden your experience 
and learning more quickly for future applica- 
tion to advanced electronics activity in either 
the military or the commercial field. 

Positions are available in the continental 
United States for married and single men 
under 35 years of age. Overseas assignments 
are open to single men only. 
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TEST INSTRUMENTS 

ELECTRONIC COMPASS 
+ARIE 

A sensitive 

By RUFUS P. TURNER 

transistorized 

meter for placing and 

orienting antennas 

THE conventional TV antenna orien- 
tation meter consists of two parts: 
a diode rectifier capacitance-cou - 
pled to the video electrode (grid or 

cathode) of the picture tube right 
at the set, and a d.c. microammeter 
which is transported to the roof and 
is connected to the diode output through 
a long two -wire line. Many service 
technicians prefer the compass to a 
field- strength meter as an indicating 
instrument for placing and orienting 
antennas because it operates in con- 
junction with the receiver to be used 
with the antenna. Although the an- 
tenna compass has been in existence 
for 6 years, very little has been done 
to improve it. 

The compass described in this article 
is eight times more sensitive than the 
conventional type. It has à more rugged 
indicating meter and loads the TV 
receiver less. The original compass 
circuit used a 0- 200 -µa d.c. meter. My 
instrument has a 0 -1 -ma d.c. meter 
with a single -stage transistor d.c. am- 
plifier for current gain. In this circuit, 
only 25 microamperes d.c. output from 
the pickup diode will deflect the milli - 
ammeter full scale. A single 1.5 -volt 
size -D flashlight cell powers the ampli- 
fier, but this need for d.c. voltage is 
no inconvenience since the cost of re- 
placing this cell is only 10 cents and 
(due to the low full -signal drain of 
3 ma) over 1,000 hours of life can be 
expected on a basis of 8 hours of 
continuous use per day. This repre- 
sents over 4 months of battery life at 
8 -hours a day! The part of the instru- 
ment taken to the roof weighs only 
2 pounds. 

The pickup section (see diagram) 
consists _ of- capacitors Cl and . C2, a 

Two units make up the antenna orienter. 

1N54 diode and resistor Rl. These 
components are mounted in small box 
but might also be arranged in a probe. 
The video signal is picked up through 
clips connected to the receiver ground 
and to the video pin 2 or 11 of the 
picture -tube socket. The d.c. output of 
the pickup section is fed to a two -prong 
chassis type male plug. The 1N54 
diode has been used because of its im- 
proved back resistance. A higher 
resistance Rl may be used without 
decreasing the rectification efficiency. 

A two -wire line, which can be a 
length of lamp cord or 300 -ohm ribbon, 
is run from the pickup box plug to 
the corresponding plug in the remote 
meter box. On each end of this line 
there is a female receptacle for connec- 
tion with the male plugs. 

The meter box contains the tran- 
sistor amplifier circuitry, milliammeter 
and flashlight cell. The amplitude of 
the incoming direct current, and accord- 
ingly the meter swing, is adjusted by 
sensitivity control, R2. The meter is 
set initially to zero with potentiometer 
R3. This operation is the same as 
zeroing a vacuum -tube voltmeter. 

With R2 set to its "zero " -resistance 
(maximum- sensitivity) position, 2.82 
volts peak r.f. input to the diode circuit 
will provide full -scale deflection of the 
milliammeter. When R2 is at its 
"maximum " -resistance (lowest- sensitiv- 
ity) setting, approximately 100 volts 
peak r.f. will be required. This covers 
the whole range of conditions likely to 
be met in practice. Settings of the 
sensitivity control have only slight 
disturbing effect on meter zero. 

Since there are no tube heaters to 
warm up, the instrument is ready to 

(C4ntjotted on page 124) 
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give you MORE precision quality... save you MOST 

-huge belying power and C IRECT SALE pass 
biggest savings cn to you. You do the easy assembly 
and your built -up instrument is equivalent in appearance and 
performance to equipment selliig for several timos the 
KNIGHT -KIT price. 

-months of research, development 
and field testing ço into each KNIGHT -KrT to assure 
top performance. 

-ill chassis and panels are punched for 
accurate assembl all parts are ful'y idertified. Instruction 
manuals are a ma-vel o= simplicity and clarity. 

-the reliable shame in Electronics -gives you the 
GHT -KITS through 3IRECT SELLING 

xit 

YOU SAVE MORE BECAUSE 

YOU BUY DIRECT 
B uy with confiden:e at lowest cost. You get the latest 

advances in electronic equi3ment design in It NIGHT -KITS. 

"ou get premium quo! ty ports for absolute dependa- 

bi ity. And you save the MOST because you. buy DIRECT. 

B uild with confidence. [NIGHT -KITS are designed for 

easiest assembly -all you need is a soldering iron, 

!cewcriver and pliers. Manuals are easy to follow -it's 
jet lik3 having a gooc irstructor at your sde. 

ALLIED stakes its 35 -ear reputation in tie Electronics 

-ield an your complets .access and fulle.t satisfaction 

-with KNIGHT -KITS. 

"STEP -AND -CHEK" 

ASSEMBLY METHOD 

You just follow each step and 

check it off as youcomplete it. You 

always know whore you are and 

what to do nest with a KNIGHT - 

KIT Manual. 

"KING- SIZE" DIAGRAMS 

Diagrams are duplicated in large 

wall size to hang conveniently over 

your. work. Helps you see and 

understand the finest details 
clearly and easily.. 

"SPOTLIGHT- PICTORIALS 

Special two-tune treatment makes 

it easy for you to spot the circuit 
you're working on, separates it 
from work you ve already com- 
pleted. "You always know where 

you are." 

ALL PRICES NET F.O.B. CHICAGO 

Model F -144 

$6900 
$6.90 down, 
12 months to 
pay balance 

knight -kit PRINTED CIRCUIT 

5" OSCILLOSCOPE KIT 
Ne H wid-: -band, full-size 5" Oscilloscope; equals or betters 
the performance of commercially -wired 'scopes costing sev- 
era times the price. Two printed circuit boards and exclu- 
sive laced wiring harness cuts assembly time to minimum. 
Idesl for the professional Laboratory, for color TV servic- 
ing and high fregcency appl- cations. Has 6 times the usual 
sweep range -from 15 to 60),000 cps. Locks in frequencies 
as kigh as 9 mc. 'vertical response from 5 cycles to 5 mc. 

Response: ± 1 db at 3.58 mc; ± 3 db at 5 mc. High vertical sensitivity of 25 
rms millivolts; inch. Input capacitance 20 mmf. Outstanding features: cathode - 
follower vertical and horizontal inputs; 2nd anode provides 1400 volts for 
high- intensity trace; push -pul vertical and horizontal amplifiers; positive and 
negative locking; faithful square wave response; frequency- compensated input 
attenuator; Z -axis inpu . for i itensity modulaticn; one volt peak -to -peak cali- 
brating voltage; internal ast gmatisrn control; blanking circuit to eliminate 
retrace lines; DC positic ning control. Complete with all tubes and parts, ready 
for easy assembly. Hasdsorre professional case finished in blue, with gray 
control panel. Shpg. wt_ 40 lbs. 
Model F -144. Printed Ciscuit 5" Oscilloscope Kit. Net only 
Model F -148. Demodulat)r Prcbe. Net $3.45 
Model F -147. Low Capac ty Probe. 12 r_rmf. Net $3.45 

$69.00 

Model F -125 

s2495 

knight -kit 
PRINTED CIRCUIT 

VTVM KIT 
New, extremely stable, highly ac- 
currte VTVM. Greatly simplified 
wiring -entire chassis is a printed 
circuit board. Features maximum 
conaenience in arrangement of 
scabs and controls. With peak - 

to-peak scale for FM and TV work. Ranges: AC 
peak -to -peak volts, C -4 -40- 140 -1400 -4000; AC rms 
volts and DC volts, 0- 1.5- 5- 15 -50- 150 -500 -1500; 
otans; 0 -1000, 10K, 100K; 1 -10- 100 -1000 megs; db 
scale, -10 to +5. Hoes low- leakage switches and 

` 1 Á precision resistors. Balanced -bridge, push -pull 
circuit permits switching to any range without 

adjusting zero set. 4% meter, 200 microamp movement. Polarity reversing 
switch. Input resistance, 11 megs. Complete ldt, ready to assemble. Shpg. 
wt., 6 lbs. 
Model F -125. Printed Circuit VTVM Kit. Net only $24.95 
Model F -126. Hi- Voltage Prob extends DC range to 50,000 Volts. Net .$4.50 
Model F -127. Hi- Frequeicy P robe;. extends AC range to 250 mc. Net.. $3.45 

EASY PAYMENT TERMS 

If your total Knight -Writ order is over $45, take a 
down anta e 

of our liberal Time Payment plan-only '10 % 

full months to pay. Write for application form. 

ALLIED RADIO 
JANUARY, 1956 

SEE FOLLOWING PAGES 
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ALL E D Knight -Kits .... 

knight -kit 
EASY -TO -BUILD TUBE TESTER KIT -OUTSTANDING VALUE 

Expertly designed, up -to -date, ideal for the laboratory or service shop. Remarkably low 
priced, yet it offers high accuracy, top versatility and convenience. Features provision for 
testing 600 -ma tubes; roll -chart data for all popular series- string types. Tests 4, 5, 6 and 7 -pin 
large, regular and miniature types, octals, loctals, 9 -pin miniatures and pilot lamps. Tests for 
open, short, leakage, heater continuity and quality (by amount of cathode emission). 4yß" 
square meter with clear "GOOD -?- REPLACE" scale. With line -voltage indicator and line - 
adjust control. Choice of 14 filament voltages from .63 to 117 volts. Blank socket for future 
type tubes. Universal -type selector switches for any combination of pin connections. Single - 
unit, 10 -lever function switch simplifies assembly. Illuminated roll chart lists over 700 tube 
types. Complete kit, ready for easy assembly. Shpg. wt , 14 lbs. 

$29.75 
534.75 
$3.75 

Portable 
Tube Tester Model 

Model F -143 

$2975 

Model F -143. Counter type Tube Tester Kit. Net only 
Model F-142. As above, but with carrying case. Net only 
Model F -141. TV Picture Tube Adapter for above. Net only 

knight -kit 
20,000 OHMS /VOLT 

VOM, KIT 
Model F -140 TOP VOM VALUE 

$2 
Outstanding quality and 

50 performance at extremely 
low cost. Features 32 
ranges; full vision 41W 
meter; accuracy f 2% of 

full scale; 50 microampere sensitivity for 
20,000 ohms /volt input resistance on DC; 
front panel "zero adjust." Single switch 
selects function and range. Range: AC, DC 
and output volts, 0 -2.5, 10-50-250-1000- 
5000; Resistance, 0- 2000 -200,000 ohms and 
0 -20 meg.; DC ma, 0 -.1 -10 -100; DC amps. 
0 -1 -10; Decibels, -30 to +63 in 6 ranges. 
Uses precision 1% multipliers. Complete kit 
with bakelite case, batteries and test leads. 
Shpg. wt 5 lbs. 
Model F -140. 20,000 ohms /volt 
VOM Kit. Net only $26.50 

knight -kit 
1,000 OHMS /VOLT 

VOM KIT 
Exceptional accuracy and 
versatility at amazing low 

1 

5 cost. Ideal for service shop, 
lab and Amateur use. Uses 

$ 4" meter (400 microamp 
movement) with separate 

scales for AC voltage and current, DC volt- 
age and current, decibels and resistance. 38 
ranges include: AC, DC and Output volts, 
0- 1- 5 -10 -50 -100- 500 -5000 (1000 ohms /volt 
sensitivity); Resistance, 0 -1000- 100,000 
ohms and 0 -1 meg.; Current, AC or DC, 
0 -1- 10-100 ma and 0 -1 amps; Decibels, -20 
to +69 in 6 ranges. Uses 1% precision 
resistors. 3- position function switch and 12- 
position range switch. Complete kit with 
bakelite case, battery and test leads. Shpg. 
wt., 234 lbs. 

Model F -128 

Model F -128. 1,000 ohms /volt 
VOM Kit. Net only $14.25 

EASY PAYMENT TERMS: If your total kit order comes 

Plan 
e 

only 10 %edown,112 full 
liberal 

pay. W 
Payment 

rite for 

application form. 

QUALITY ELECTRONIC TEST 

EQUIPMENT IN LOW COST KIT FORM 

Advanced Electronic Design 

New Printed Circuits 

Easy -View, Hi- Legibility Panels 

Professional Streamlined Styling 

Matched Instruments 

Premium Quality Components 

Model F -137 

knight -kit 
AUDIO GENERATOR KIT 

Save money -have performance equal to instruments at 
many times the price! Provides an ideal audio frequency 
source for checking audio circuits of amplifiers and other 
hi -fi equipment; also checks speaker response. Frequency 
range: 20 cps to 1 me in 5 ranges. Output voltage: 10 volts 
into 600 ohms impedance, ± 1 db to 1 meg. Generator imp., 
600 ohms. Less than .25% distortion from 100 cps through 
the audible range; less than .5% when driving 600 ohm load 
at maximum output. Continuously variable step -attenuated 
output. Circuit as developed by U. S. Bureau of Standards. 
Complete kit with professional portable case, ready to 
assemble. Shpg. wt., 17 lbs. 
Model F -137. Audio Generator Kit. Net only .... $ 31.50 

Model F -124 

$' 
875 

knight -kit 
RESISTOR- CAPACITOR TESTER KIT 

This new highly accurate tester meets the critical require- 
ments of lab and service shop. Measures capacitance and 
resistance; checks for opens and shorts in paper, mica and 
ceramic capacitors; shows power factor of electrolytics. 
Large dial shows capacitance and resistance at a glance; 
balanced -bridge circuit with "magic eye" for correct dial 
setting. Direct -reading potentiometer and "magic eye" 
measure power factor from 0 -50 %. Tests capacitors with 
rated voltages applied. 5 test voltages: 50, 150, 250, 350, 
450. Capacity ranges: 10 mmf to .005 mfd, .001 to .5 mfd, 
.1 to 50 mfd and 20 to 1000 mfd. Resistance ranges: 100 to 
50,000 ohms and 10,000 ohms to 5 mega. Accuracy, ± 10 %. 
Automatic discharge feature prevents after -test shock. 
Complete kit with professional portable case includes tubes, 
instructions and all required parts. Shpg. wt., 8 lbs. 
Model F -124. Resistor -Capacitor 
Tester Kit. Net only $18.75 

BUY DIRECT AND SAVE: 

order from ALLI ED RADIO loo N. WESTERN AVE., CHICAGO 80, Ill. 
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better by far... easiest to build and YOU SAVE MORE* 

because you 

BUY DIRECT 

IDEAL FOR SERVICE TECHNICIANS, 
INDUSTRIAL LABS, TRAINING SCHOOLS 

Crystal -Clear Instruction Manuals 
"Step- and -Chek" Building Method 
"King- Size" Diagrams 
"Spotlight" Pictorials 

SAVE MONEY! BUY DIRECT -get top 
quality -get the most for your test instru- 
ment dollar. 

Model F -135 

s2375 

knight -kit 
VISUAL -AURAL SIGNAL TRACER KIT 

A remarkable value in a kit which permita visual and 
aural signal tracing of RF, IF, video and audio circuits - 
costs no more than an audio signal tracer alone. Traces 
the signal from the antenna to the speaker. Reproduces 
signal at plate or grid connection of any stage. Identifies 
and isolates "dead" stages. Features: high usable gain of 
50,000; "magic eye" with calibrated attenuators for signal 
presence indication and stage -by -stage gain measure- 
ments; built -in 4" PM speaker; RF probe for checking all 
stages; special audio probe tip included; provides noise 
test; built -in watt meter calibrated from 25 to 1000 watts; 
provision for external scope or VTVM. Complete kit with 
portable case. Shpg. wt., 13 lbs. 
Model F -135. Visual -Aural Signal 75 $29. 
Tracer Kit. Net only Y J 7 

knight -kit 
RESISTANCE 

SUBSTITUTION BOX KIT 

Model F -139 

6595 

Supplies 36 standard 1 watt resistance values between 15 
ohms and 10 megohms with an accuracy of 10%. Resist- 
ance values are readily substituted into any circuit to 
determine proper value of resistor required to do a partic- 
ular job. Uses simple, single 18- position switch for resist- 
ance selection, plus a elide switch which multiplies all 
values by 1000. In attractive bakelita case, 5 x 3 x 2 ". 
Complete with all parts, including 18" leads with insulated 
alligator clips. Full instructions for easy assembly. Shpg. 
wt., 2 lbs. 
Model F -139. Resistance Substitution 
Box Kit. Net only 5.95 

ALL PRICES NET 
F.O.B. CHICAGO 

Model F -145 

knight -kit LOW -COST RF SIGNAL GENERATOR KIT 

An extremely popular kit, noted for its wide range and exceptional sta- 
bility -saves you two -thirds the cost of a comparable wired instrument. 
Delivers output on fundamentals from 160 kc all the way out to 110 mc; 
useful harmonic output to 220 mc. Ideal for aligning RF and IF stages 
and for audio equipment troubleshooting. Also serves as TV marker 
generator when used with any sweep generator. Features the famous 
Colpitts circuit for high accuracy with negligible drift. RF output rated 
over 100,000 microvolts. Output can be modulated at 400 cycles. Has 
built -in sine -wave audio oscillator with output jack for 400 cycle output. 
Maximum audio output, 10 volts. Jack for external modulation; step 
and continuous -type output attenuators. Complete kit with professional 
portable case, including punched chassis, tubes, pre -wound coils and all 
required parts. Shpg. wt., 10 lbs. 

7 
C 

. Model F -145. RF Signal Generator Kit. Net only 7 9 .7 

SAVE U P TO 70 %! 

SUPER -VALUE knight -kit 
CAPACITOR CHECKER KIT 

Tests capacitors while they 
are still wired in the circuit! 
Saves time and bother in test- 
ing the many capacitors in a 
set; it's an absolutely essen- 
tial instrument for the service 
technician. Just press a button 
and the "magic eye" instantly 
shows opens and shorts. 
Checks by -pass, blocking, 

coupling and filter condensers from 20 mmf to 2000 mfd, even 

when th caacitor under test is wired with a resistance as low as 

e a 60 oh s Cap tors between .1 mfd and 2000 mfd may be tested 

even when in parallel with resistance as low as 2 ohms. Housed 

in the professionally styled Knight -Kit case, sturdy steel in blue 

wrinkle finish with gray control panel. Complete kit, ready for 

easy assembly. Shpg. wt., 5 lbs. 

Model F -119. Capacitor Checker Kit. Net only 

rsv "'wrw> 

knight -kit CAPACITANCE SUBSTITUTION BOX KIT 
Provides 18 standard capacitor values from .0001 mfd. to 
.22 mfd., ± 20 %. All values are 600 volt, with the excep- 
tion of .15 and .22 which are 400 volt. A single 18- position 

Model F -138 switch selects all values quickly and easily -no need to 
touch the test leads. Saves hours of time and effort 
required to determine proper condenser value required. 
In bakelite case with anodized aluminum panel; 5 x 3 x 2 ". 

Complete with all parts, including 18" leads with insulated 
alligator clips. Easy to assemble in just minutes. Shpg. 
wt., 2 lbs. 
Model F -138. Capacitance Substitution $5.50 Box Kit. Net only 

YOU SAVE MORE BECAUSE YOU BUY DIRECT ORDER TODAY 
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ALLIED Knight -Kits .... 
LOW -COST 

QUALITY HAM GEAR 

knight -kit 
50 WATT CW TRANSMITTER KIT 

Model SX -255 

S4250 
Built -in Pi -Type Antenna Coupler 
Check the features packed into this 
new transmitter kit and you'll see 
why it's one of the greatest Amateur 
values ever offered. Compact and 
versatile, it is the perfect low -power 
rig for the beginning Novice or sea- 

soned veteran. Features: 50 watts input to 807 final; 
high-efficiency 6AG7 modified- Pierce oscillator takes 
crystal or VFO without circuit changes; bandswitching 
coverage of 80, 40, 20, 15, 11 -10 meters; pi- section an- 
tenna output matches line impedances from 50 to 1200 
ohms -permits use with any type of antenna. Crisp, 
clean, cathode keying of oscillator and final. Power 
take -off plug supplies filament and B -plus voltages for 
other equipment. Copper- finished chassis and cabinet 
interior, filtering, shielding, bypassing, and coaxial SO- 
239 antenna connector provide excellent TVI suppres- 
sion. Meter reads either plate or grid current of final. 
Jacks for VFO, crystal, and key. Supplied with all parts, 
tubes and step -by -step instructions. Less crystal and 
key. Size, 8%, x 11gfe x 8% ". For 110 -120 volts, 50 -60 
cycle AC. Shpg. wt., 18 lbs. 
SX -255. 50 -Watt Transmitter Kit. Net $42.50 

knight -kit 
SELF- POWERED 

VFO KIT 

Model S -725 

(2750 
Complete with built -in power supply! Careful design 
and voltage regulation assure high stability. Excellent 
oscillator keying characteristic for fast break -in with- 
out clicks or chirps. Full TVI suppression. Has plenty 
of bandspread: separate calibrated scales for 80, 40, 20, 
15,11 and 10 meters; vernier drive mechanism. 2-chassis 
construction keeps heat from frequency determining 
circuits. Output cable plugs into crystal socket of trans- 
mitter. Output on 80 and 40 meters. With Spot -Off- 
Transmit switch for "no swish" tuning. Extra switch 
contacts for operating relays and other equipment. 
Complete kit for easy assembly. 
Shpg. wt., 8 lbs. 

$27.50 Model S -725. Self- Powered VFO Kit. Net... . 

knight -kit 
CODE PRACTICE 
OSCILLATOR KIT 

Model S -239 
Transistorized- 
Powered by Flash- 

light Battery =4 
95 

An ideal new code practice oscillator. Uses transistor 
circuit. Extremely low current consumption -powered 
by single penlight battery. Provides crisp, clear tone 
(400 to 600 cps). Has input jack for earphone; screw - 
type terminal strip for key. In compact bakelite case 
(2% x 3% x 1%") with anodized aluminum panel. Com- 
plete with all parts, battery and easy -to- follow in- 
structions. Shpg. wt., 1 lb. $4.95 
Model S -239. Code Practice Oscillator Kit ... . 

FAMOUS knight -kits FOR HOBBYISTS... 
EASY- TO- BUILD...FEATURING EXCEPTIONAL PERFORMANCE AT LOW COST 

Model S -243 knight -kit 
"SPACE SPANNER" 
BAND SWITCHING 

RECEIVER SET 

DUAL BAND FOR THRILLING 

SHORT WAVE & BROADCAST 

AU -new 2 -band receiver in easy -to -build kit 
form at a very low price. Pulls in thrilling 

short -wave (6 to 17 mc) and standard broadcast, plus amateur, aircraft, police and marine 

radio. Features special regenerative circuit; highly sensitive on broadcast band. Band - 

switch selects broadcast or short wave. Has 4" PM speaker and beam -power output tube 

for plenty of volume; headphone connectors for weak signal listening; slide switch cuts out 

speaker. Employs 12AT7 regenerative detector and audio amplifier; 5005 power output; 

35W4 rectifier. Six controls; Bandspread; Main Tuning; Antenna Trimmer; Bandswitch- 

t 
Panel âce11 v cr 

pars, pun hed cha sis and ubes. 7 x 0 attractive gray 
50 -60 cycles AC o DC. 

Shpg. wt., 4 lbs. 
Model S -243. "Space Spanner" Receiver Kit. Net 

$13.95 

Model S -265 Knight -kit 
10-IN-1 

LAB KIT $1245 

BUILD ANY OF 

10 FASCINATING 

ELECTRONIC PROJECTS 

A wonderfully instructive electronics kit. 
Ideal for experimenters, beginners -fun to 
build. Construct a sensitive Broadcast 
Receiver; Amplifier (for phono or mike); 
Wireless Phono Oscillator; Home "Broad- 
cast Station "; Code Practice Oscillator; 

Capacity -Operated Relay, or any one of four other fascinating projects. Low voltages; safe 
t 

to build and operate. Only tools needed are soldering iron, screwdriver and pliers. 
Perfect 

for self -instruction in circuit fundamentals, and packed with practical applications. 

includes mounting board, tubes, all parts, hardware, 
, 

microphone, and 12 -page builders' 

manual. For 110 -120 v., 50 -60 cycle AC. Shpg. 

Model S -265. "10 -in -1" Kit. Net $2.00 
Model P -003. Phototube for Photo Relay Project. Net 

BS 
Model H -024. 4 -Prong Socket for Phototube. Net 

$12.45 

Model S -735 knight -kit 

>14 
85 "RANGER II" 

SUPERHET RADIO KIT 

Thousands have built and enjoyed the "Ranger" 
Broadcast Band Receiver. Carefully engineered 
for easy construction and powerful, sensitive 
performance. Latest Superhet circuit; tunes 540 

to 1680 kc; covers entire broadcast band and 

exciting police calls. Features automatic volume control, built -in pre- formed loop antenna, 

ball- bearing tuning condenser. Develops excellent tone quality from Alnico V PM dynamic 

speaker. Supplied with following tubes: 12SK7GT IF amp.; 12SQ7GT det. -AVC- audio; 

tubes, speaker, all tparts, and instruction manual. For 110-120 
v., 50 brown 

-60 AC or DC. 

Shpg. wt., 8 lbs. 
Model S -735. "Ranger II" Superhet Radio Kit. Net 

Receiver Ms Supplied Less Wire and Solder 

$14.85 

Order from ALLIED RADIO 100 N. WESTERN AVE., CHICAGO 80, ILL. 
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Top Quality Electronic Equipment in Kit Form 

FASCINATING, INSTRUCTIVE 
USED BY MANY LEADING TRAINING SCHOOLS 

knight -kit 
"OCEAN HOPPER" RECEIVER KIT 

Model5 -740 BROADCAST, LONG WAVE & 

75 
SHORT WAVE RECEPTION 

The famous "Ocean Hopper" 
receiver kit -sensationally low - 
priced -tops for enjoyable broad- 

cast, long wave and short wave reception. Highly 

sensitive regenerative -type circuit. Excellent head- 

phone reception; can be used with 3 -4 ohm PM 

speaker on strong broadcast band stations. Supplied 
with plug -in coil for standard broadcast; covers long 

wave and popular short wave bands with coils below. 

Pulls in thrilling foreign broadcasts, police, amateurs 
and aircraft. Controls: Main Tuning, Bandspread, 
Antenna Tuning, Off -On- Regeneration. Handsome 
gray panel, logging type lucite main tuning knob. 

With all parts, tubes, instructions (less extra coils 

and headset). AC or DC operation. Shpg. wt., 5 lbs. 

Model S -740. "Ocean Hopper" 

$10 

$10.75 
Receiver Kit. Net 

EXTRA PLUG -IN COILS 

S -741. Long Wave, 155 -470 kc. Net 
S -742. Short Wave, 1.65 -470 kc. 
S -743. Short Wave, 2.9 -7.3 mc. )Net 
S -745. Short Wave, 7 -17.5 mc. f each 
S -744. Short Wave, 15.5 -35 mc. J 

79c 

Model S -765 

5395 

65c 

knight -kit 
TRANSISTOR 
RADIO KIT 

PRINTED WIRING - 
WORKS FROM 

FLASHLIGHT CELL 

Experiment with the marvel of tran- 
sistors in this new transistorized, 
printed -circuit radio. No tubes -no 
crystal! Small enough to fit in the palm 
of the hand -yet it provides powerful 

reception over the complete AM broadcast band. 
Transistor provides extra audio power for loud, clear 

reception. Operates from single flashlight cell. De- 

signed for use with headphones. Printed circuit 
eliminates wiring -just assemble and solder a few 

connections- that's all there is to it! Supplied com- 

plete with all parta, hardware, battery, and easy -to- 

follow instructions. Less antenna and headphone (us( 
3000 ohms or higher). Shpg. wt., 8 oz. 

$3.95 
S -765. Transistor Radio Kit. Net 

RECEIVER KIT ACCESSORIES 
2000 Ohms Heedsel. Duel headset for use with "Space 

Spanner ", "Ocean Hopper" and "10inI lob" Kits. 

1-110. J -110. Net 

5000 Ohms Resides,. Dual headset for Transistor 
Radio Kit. f 3.3s 
J -126. Net 
Antenna Kit. For use with oil Knight -Kit receiver kits. 

$1.05 
C -100. Net 

ALL PRICES NET F.O.B. CHICAGO 

BUILD -YOUR -OWN 
HIGH FIDELITY knight -kits 

knight -kit 
BASIC 25 WATT 

ULTRALINEAR 
HI -FI AMPLIFIER KIT 

Model S -755 

TOP CUSTOM QUALITY - 
ETCHED CIRCUIT WIRING 

This new super -quality hi -fi basic amplifier is designed to satisfy the most critical listener. 
Intended for use with tuners incorporating built -in preamp or with separate preamp. Uses 
latest Williamson type ultralinear circuit with potted, matched transformers. Delivers maxi- 
mum output of 45 watts. Frequency response: t 0.5 db, 10 cps to 120 kc, measured at 20 
watts. Harmonic distortion is only .15'7, right up to 30 watts. IM distortion is only .27 %, at 
10 watts and only 1% at 20 watts, using 60 cps to 7 kc, 1:4 ratio. Hum level is - 85 db below 
full rated output. Output impedance, 4, 8, 16 ohms. Input voltage for 25 watt output is 1.8 
volts. Uses two 12AU7's, two 5881's, and a 5V4. Etched circuit is utilized in voltage amplifier 
and phase inverter stages. Has output tube balancing control, variable damping control, and 
on-off switch. Handsome chrome -plated chassie, 14" x 9" x 2 ". Overall height, 7 ". A deluxe true 
hi -fi amplifier in every detail -satisfying to build -equal in performance to amplifiers selling 
at over twice the price. Complete with all parts, tubes and construction manual. Shpg. wt., 
27 lbs. 
Model S -755. Basic 25 watt Hi -Fi Ultralinear Amplifier Kit. Net.. 

knight -kit 
10 WATT HI -FI AMPLIFIER KIT 

Model S -234 Famous for wide response 
and smooth reproduction at 
low cost. Only 0.5 volt drives 
amplifier to full output. Fre- 
quency response: ± 1 db, 

30- 20,000 cps at 10 watts. Harmonic distor- 
tion less than 0.5'' at 10 watts. Intermod. 
distortion less than 1.5' at full output. 
Controls: on- off -volume, bass, treble. Input 
for crystal phono or tuner. Chassis punched 
to accommodate preamp kit. Matches 8 ohm 
speakers. Shpg. wt., 14 lbs. $2.95 Model S -234. Amplifier Kit. Net . . 

Model S -235. Preamp Kit for above. 
Net $2.75 

=2095 

$41.50 

knight -kit 
20 WATT HI -FI AMPLIFIER KIT- 

Model S -750 

$3 475 
True hi -fi for less! Fre- 
quency response, ± 1 

db, 20 to 20,000 cps at 20 
watts. Distortion, 1% at 
20 watts. Hum and noise 

level: tuner input, 90 db below 20 watts; 
phono, 72 db below 20 watts. Sensitivity: 
tuner input, 0.6 volt for 20 watts output; 
magnetic phono, .007 volts. 4 inputs: mag- 
netic phono, microphone, crystal phono or 
recorder, and tuner. Controls: Bass, 
Treble, Volume, Selector. With compen- 
sation positions for 78 and LP records, 
controlled from front panel. 23 lbs. 
Modal S -750. 20 -Watt Hi -Fi $34.75 
Amplifier Kit. Net 1 

Amplifier Kifs Supplied Less Wire and Solder 

A L L I E D R A D I O 
vRiwtt,i.tq E.. 6garemiea 6,10.. 01,e eiztekbP,e Sowl.ee 

1 

1 

1 

1 

Allied Radio Corp., Dept. 2 -A -6. 100 N. Western 

Ship me the following KNIGHT -KITS: 

Ave., Chicago 80, III. 

Quantity Description Model No. Price 

e postage 

1 

1 

a enclosed. For parcel post includ (express is shipped collect). 

Name 

Address 

City 

1111 11= 1111 11M B1 ININ IIIIM IM tB> 

lone State 
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TEST INSTRUMENTS 

Underchassis view of the meter unit. 

operate as soon as the on -off switch 
is closed. This makes the instrument 
as easy to use as a nonelectronic meter. 

Temperature changes which reach 
the interior of the transistor will cause 
the no- signal meter current to change. 
Heat increases the current. The no- 
signal transistor collector current 
(initially about 10 microamperes) 
doubles approximately for each 18°F 
increase in temperature. This means 
that the meter must be reset to zero as 
the ambient temperature grows hotter 
or colder. However, the drift is not 
severe in normal field service and 
occasional resetting to zero is no more 
of a nuisance than the periodic read- 
justment of an ohmmeter. Further- 
more, should the technician choose not 
to reset the meter, an initial deflection 
slightly off zero will not detract from 
the usefulness of the compass. For 
these reasons, the circuit has not been 
complicated nor its power drain in- 
creased by including temperature - 
compensating gimmicks. 

The diode pickup circuit (pickup 
box) is connected to the output of the 
receiver video channel by connecting 
th- lower clip (see diagram) to re- 
ceiver ground and the upper clip to 
the picture -tube grid or cathode, which- 

Underchassis view of the pickup box. 

ever element receives the signal. If a 
sharp -pointcd upper clip is used, the 
point will puncture the insulation of 
the video lead, obviating the need to 
clip to the picture -tube socket. Some 
of the modern, series -heater TV re- 
ceivers operate with a hot chassis; 
that is, the chassis is connected direct y 
to one side of the power line. Unless 
an isolating transformer is used when 
checking these receivers with any type 
of instrument used outdoors, the oper- 
ator must exercise more than ordinary 
caution to protect himself from danger- 
ous 60 -cycle electric shock. The two 
instrument boxes are not connected to 
any part of the circuitry. The instru- 
ment and receiver are switched into 
operation and the antenna is positioned 
and rotated for maximum deflection of 

Parts for TV compass 
I- 15,000, I- 33,000 ohms, 1/2 watt, resistors; I- 
1,000-ohm potentiometer, wirewound; I- 250,000 -ohm 
potentiometer with switch; I -250 µµf, 1 -.002 µf, 
mica capacitors; I- size -D flashlight cell; I- 0-I -ma 
d.c. meter (Triplett 327T or equivalent); 2 -2 -pole 
male plugs, polarized ( Amphenol 61 -MPI or equiva- 
lent); 2 -2 -pole female receptacles, polarized 
(Amphenol 61- MIP -61F or equivalent); I -CK721 
transistor; I -IN54 germanium diode; 2- knobs; I- 
I -lug, 1 -3 -lug, insulated terminal strips; 2 -bind- 
ing posts; 1 -2 x 2 x I1 /2 -inch aluminum box; I- 
6 x 4 x 3 -inch aluminum box. 

PICKUP BOX E 
TO P OR CATH (SEE TEXT) 

lt CATH 

I 
I 

MALE CHASSIS 
1 250PPf IN54 I 

CONNECTORS 

1 

1 RI 33K c2 .002 

I 

I 

e 
?EXTENSION LINE 

L-----_1 TO SET OND 

METER BOX 

SENSI IVfTY CK721 

I B 

R2 

I.SVB 
ON -OFF SW 

Schematic diagram of the transistorized television antenna compass. 

the meter. When signal pickup is suffi- 
cient to slam the pointer, reduce the 
sensitivity with R2. 

Construction 
The photos show details of construc- 

tion. The circuit is not critical and 
the layout is flexible; other arrange- 
ments therefore can be used, if desired. 
A technician might, for example, prefer 
to build his instrument in a handl.. 
type meter case. 

The pickup section is built in an 
aluminum box 2 x 2 x 1Ih inches. Two 
insulated binding posts (see photos) 
receive the clip leads from the TV set. 
A two -prong male plug is mounted in 
the top of this box for plug -in connec- 
tion to the outgoing line. 

The transistor in the meter box is 
mounted by soldering its three pigtails 
(each cut to a length of s/4 inch) to 
the terminals of a three -lug, insulated 
terminal strip (see photo). When 
soldering the transistor and diode leads, 
hold each lead with pliers to remove 
the heat. The flashlight cell is held 
to the bottom of the box with a short 
strap. Leads are soldered directly to 
this cell, since replacement is infre- 
quent. 

When wiring the instrument, observe 
carefully the polarities of the diode, 
transistor, meter and battery. Connect 
each of these components exactly as 
shown in the diagram. The two male 
plugs are polarized; that is, each has 
one large and one small prong. This 
prevents plugging in the interconnect- 
ing line in the wrong direction. 

As much as 150 feet of lamp cord, 
300 -ohm ribbon or flexible coaxial line 
have been used successfully with this 
type of instrument. And there seems 
no reason why the compass will not 
operate with longer lines. END 
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If you're willing 
to lose your job tomorrow 
to a technically-trained man, 
don't read this, mister 
But. if you're interested in an honest -to- goodness career in 
the vigorous young electronics industry, here's how you 
can step ahead of competition, move up to a better job, 
earn more money, and be sure of holding your technical 
job even if the brass is firing instead of hiring. 

The "how" is CREI training in radio- television- electron - 

ics. You don't have to be a college graduate. You do have 
to le willing to study -at home. You can do it while hold- 
ing down a full -time job. Thousands have. However, you 
must have some prior electronic experience, either in mili- 
tar} service. professional employment. experimenting. or 
ham operating. Since 1927 CREI has provided alert young 
Wien with the technical knowledge that leads to more respon- 
sibility, more job security, more money. More than a quarter 
century of experience qualifies CREI to train you. 

What qualifies you for CREI? If you have a high school 
education, you're off to a good start. If you have a knack 
for math, so much the better. If you are currently working 
in some phase of the electronics in- 
dusry, you'll get going- faster. But 
remember this: CREI starts with 
fundamentals and takes you along 
at your own speed. You are not held 
back by a class, not pushed to keep 
up with others who have more ex- 
perience or education. You set your 
owns pace. Your CREI instructors 
guide you through the lesson ma- 
terial and grade your written work 
personally. You master the funda- 
mentals, then get into more advanced 
phases of electronics engineering 
principles and practice. Finally you 
may elect training at career level in 
highly specialized applications of ra- 
dio or television engineering or aero- 
nautical radio. 

How good is CREI training? Here 
are a few ways to judge. Ask an elec- 
tronics engineer. if you know one. 

Ask a high -school or college physics teacher. Ask a radio 
station engineer. Check up on our professional reputation: 
CREI home study courses are accredited by the Engineers' 
Council for Professional Development; CREI is an approved 
member of the National Council of Technical Schools. Ask 
personnel managers how they regard a man with a CREI 
"ticket." Look at this partial listing of organizations that pay 
CREI to train their own personnel: All American Cables & 

Radio. Inc., Canadian Aviation Electronics, Ltd., Canadian 
Broadcasting Corporation, Columbia Broadcasting System, 
Hoffman Radio Corp.. Machlett Labs., Glenn L. Martin Co., 
Magnavox Co., Pan American Airways, Atlantic Division, 
Radio Corporation of America. United Air Lines. Finally, 
ask a CREI graduate to tell you about our Placement Bureau, 
which currently has on file more requests for trained men 
than we can fill. 

What's the next step? The logical one is to get more in- 
formation than we can cram into one page. The coupon 
below, properly filled out, will bring you a fact -packed 
booklet called "Your Future in the New World of Elec- 
tronics." It includes' outlines of courses offered, a resume 
of career opportunities, full details about the school, and 
tuition details. It's free. 

MAIL THIS POSTAGE -FREE POSTCARD TODAY 

CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Technical Institute Curricula 

Dept. 141 -C 3224 16th St., N.W., Washington 10, D. C. 

(R. N. Feb. 55) IA 

Please send me your course outline and FREE Illustrated Booklet 
Your Future in the New World of Electronics" . . . describing 

opportunities and CREI home study courses in Practical Electronics 
Engineering. 

CHECK Practical Radio Electronics Engineering 
FIELD OF Broadcast Radio Engineering (AM, FM, TV/ 
GREATEST Practical Television Engineering 
INTEREST Practical Aeronautical Electronics Engineering 

Name Age 

Street 

City Zone__ __State 
Check: l7 Home Study Residence School D Korean Veteran 

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

EMPLOYED 
BY.. 

TYPE OF 
PRESENT WORK 

SCHOOL 
BACKGROUND._ 

ELECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF ELECTRONICS 
ARE YOU MOST INTERESTED? 
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I 
I 
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CREI prepares you 
quickly for success 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 -at the present time there are more jobs than 
there are trained men to fill them. But -when there's a choice between a trained 
and untrained applicant, the trained man will get the job. Your biggest problem 
is to decide on -and begin the best possible training program. 

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

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

Industry Recognizes 

CREI Training. 
CREI courses are prepared, and taught 

with an eye to the needs and demands of 

industry, so your CREI diploma can open 
many doors for you. Countless CREI grad- 
uates now enjoy important, good -paying 
positions with America's most important 
companies. Many famous organizations 
have arranged CREI group training for their 
radio -electronics -television personnel. To 
name a few: All America Cables and Radio, 
Inc. ; Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Corporation; Co- 
lumbia Broadcasting System; Canadian 
Marconi Company; Hoffman Radio Cor- 
poration; Machlett Laboratories; Glenn L. 
Martin Company ; Magnavox Company; 
Pan American Airways, Atlantic Division; 
Radio Corporation of America ; Technical 
Appliance Corporation; Trans -Canada Air 
Lines; United Air Lines. Their choice for 
training of their own personnel is a good cue 
for your choice of a school. 

1st Class 

Permit No. 288 -R 

Sec. 34.9 P.L.R. 

Washington, D. C. 

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

3c Postage Will Be Paid By 

CAPITOL RADIO ENGINEERING INSTITUTE 

3224 16th Street, N.W. 

Washington 10, D. C. 0 

IBROADCASTING. 

I TELEVISION 

MANUFACTURING 

I COMMUNICATIONS 

I SERVICING 

I AERONAUTICAL 

ELECTRONICS 

Almost immediately you feel the benefits 
of CREI training. Your employer, when 
informed of your step toward advancement 
(only at your request), is certain to take new 
interest in you and in your future. What you 
learn in CREI Home Study can start helping 
you do a better job immediately. 

fif 

CREI also offers 

Resident Instruction 
at the same high technical level -day or 

night, in Washington, D. C. New classes 
start once a month. If this instruction meets 
your requirements, check the coupon for 
Residence School catalog. 

PAYS FOR ITSELF QUICKLY. Your very first 
raise could repay your investment in CREI 
training, and leave you a profit the very first 
year. Your increases in pay thereafter are all 
pure profit, and you'll be prepared for many 
more promotions and pay raises in the 
future years of your life. 

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

Get this fact -packed 

booklet. It's free. 
Called "Your Future in the New World 

of Electronics," this free illustrated booklet 
gives you the latest picture of the growth 
and future of the gigantic electronics world. 
It includes a complete outline of the courses 
CREI offers together with all the facts you 
need to judge and compare. Take 2 minutes 
to send for this booklet right now. We'll 
promptly send your copy. The rest -your 
future -is up to you. 
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FOR C O P " E RS 
The Pilot A F-850 AM -FM tuner; 

Pilot AA -904 audio amplifier; 

H. H. Scott 710 stroboscopic 

turntable 

ONCE in a while one runs into 
a piece of equipment so unob- 
trusive about its virtues that 
one is inclined to underrate it. 

The Pilot AF -850, top tuner in the 
Pilot line, is an example. Its circuit is 
not only conventional but rather con- 
servative, with the normal pentode r.f. 
stage and converter, two i.f. stages, two 
limiters, Foster -Seeley discriminator 
and a twin -triode type of reactance 
automatic frequency control. Its per- 
formance is steady, solid and completely 
uncritical. Casual use might well lead 
one to dismiss it as unremarkable. In 
actual fact, only two or three tuners 
surpass it in any single characteristic 
and I know of none which surpasses it 
in the net total of virtues and absence 
of vices. 
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Fig. 1- Diagram shows response of the 
AM section at 1 mc-40% modulation. 
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Fig. 2 -Pilot AA -904 distortion curve. 
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Fig. 3 -Pilot AA -904 power curve. 

JANUARY, 1956 

By MONITOR 

Sensitivity of the FM section is close 
to the top category. Pilot's claim of 1.5 
µv for 20 db and 5 µv for 40 db quieting 
appears to be realized. Two or three of 
the top tuners I have used had some- 
what better sensitivity. In my location 
the AF -850 brought in all but one of 
the FM stations regularly receivable. 
This was done with complete limiting 
with my regular test antenna. The one 
exception could be received enjoyably 
with my horn antenna which has higher 
gain. For local use there is a built -in 
power -line "antenna." A folded -dipole 
ribbon -lead antenna is also included in 
the package. 

The AF -850 shines with a unique 
brightness in ease of tuning and stabil- 
ity. It is remarkably free of drift - by 
far the best tuner in this respect I have 
ever used. The a.f.c. is continuously 

8SN7-GT(2) 
PHASE INV 

2 

AUDIO -HIGH FIDELITY 

ONLY 

and smoothly variable with a knob on 
the panel and in its maximum position 
appears to provide a tuning leeway of 
± 150 kc or so. The tuning knob is es- 
pecially pleasurable to use. The choice of 
ratio and the flywheel loading provide a 
smooth control which reminds me of the 
knob on a fine safe. Selectivity is ex- 
cellent. Unless the station on the ad- 
jacent channel is extremely strong, 
there is no difficulty bringing in ad- 
jacent- channel stations. My family 
agrees that the AF -850 is the easiest 
FM tuner for unskilled hands of any 
we have had. 

The sensitivity of 2 µv on the broad- 
cast band is just about tops in tuners 
and few communications receivers will 
surpass it. In most locations the built - 
in ferro- loopstick antenna will prove 
adequate. Two bandwidths are provided 
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Fig. 4- Schematic of Pilotone AA -904 high- fidelity audio amplifier. 
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AUDIO -HIGH FIDELITY 

in the two -stage i.f. amplifier. The nar- 
row or sharp bandwidth is about 8 or 
9 kc wide at 6 db down, the broad about 
15 kc wide. The loss at high frequencies 
in both positions is largely equalized by 
a network ahead of the whistle filter 
which in turn is very sharp and has 
little skirt effect beyond 10 kc. The 
response curves I obtained (Fig. 1) in 
both the sharp and broad positions 
agree with the manufacturer's curve 
within 1 or 2 db. The smooth tuning 
control and the meter make it very easy 
to tune for best fidelity and least inter- 
ference. 

The AF -850 provides three 500,000 - 
ohm audio inputs : PHONO, TAPE and 
AUX. These work into a half section of a 
12AU7 amplifier and only 150 my of 
input is required for full rated output. 
The 1.5 to 2 volts required to drive most 
amplifiers to full output is obtainable 
with very low distortion, though the 
tuner can provide as much as. 10 volts 
of output on the radio positions. The 
signal source in use is plainly indicated. 
The two radio dials are lighted inde- 
pendently and only the one in use is 
illuminated. The three audio . channels 
have red pilot lights above the dial 
scales so they are also clearly indicated. 
The output is from a cathode follower, 
and hum level is inaudible. The tuner is 
compact (14% inches wide, 7% inches 
high and 9 inches deep) and has an 
excellent appearance worthy of its qual- 
ity and price. For those who like to 
have a control unit combined with the 
tuner Pilot offers the AF -860, identical 
except for the addition of preamplifier, 
equalizer and tone controls. 

Pilot model AA -90 amplifier 
Pentode and tetrode operation of 

power output tubes has been in dis- 
repute among high- fidelity experts for 
a generation. Even after feedback made 
it possible to reduce the internal re- 
sistance of pentode amplifiers to a point 
comparable with that of triodes and 
providing acceptable damping factors, 
many authorities continue to look 
askance at this more efficient mode of 
operation. Lately this prejudice has 
been suffering considerable erosion but 
it is still prevalent. For those who 
cherish it the curves of Figs. 2 and 3, 
which summarize the performance of 
the Pilot AA -904 amplifier (see photo), 
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DRU .4-GEARS 

ZRINGS 
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especially the IM distortion curve, will 
no doubt be a shock. The distortion of 
the specimen tested was so low that be- 
low 7 watts it was necessary to sub- 
tract the residual reading of my Heath - 
kit AA -1 audio analyzer to obtain any 
measure at all. Though I do not claim 
any great accuracy below that point 
the curve could be 100% off and still be 
remarkable. As near as I could measure 
it the distortion was about .02% at the 
5 -watt level and less than .01% below 
2 watts. The manufacturer avers this 
distortion curve is representative of 
production runs. 

The other characteristics require no 
apologies either. About 24 db of feed- 
back is applied in a single loop but 
this has been so well controlled that 
nothing short of .05 of or reactive load 
will set it off into oscillation. Below that 
and with no load it is fully and entirely 
stable. The power curve (Fig. 3) is 
down about 1 db at 20 and 20,000 cycles, 
though it slopes more severely beyond. 
The damping factor is 6, an excellent 
value for today's high -fidelity Speakers 
which do not require as heavy damping 
as older models did. 

The circuit (Fig. 4) is a conventional 
Williamson except in the use of pentode 
connection of the output tubes. Special 
care, however, is taken to maintain bal-. 
ance in all push -pull stages by using 
1% resistors. Also, a simple and con- 
venient means is provided for balancing 
the output stage and biasing it. Behind 
an easily removable escutcheon on the 
chassis there is a terminal board with 
two screws connected with a wire link. 
Removing the link opens the two 
cathodes, and a voltmeter attached to 
the two terminals can be used to obtain 
the zero -voltage- difference reading 
which indicates perfect balance. When 
the link is replaced, the same voltmeter 
applied to either terminal and ground 
will read the bias, which should be 24 
volts. There are two phase -correcting 
networks in series in the feedback loop 
and two bypass networks within the 
amplifier to control high- frequency re- 
sponse. The reasons for the low distor- 
tion are: higher than usual feedback 
factor; since pentode operation requires 
less drive (24 volts instead of about 
38), the drivers are not driven so hard; 
the bias and balance of the output tubes 
can be adjusted for lowest distortion 
with a given pair. If there is, between 
the sound of this pentode version and an 
Ultra- Linear or triode version of the 
Williamson, any difference which can 
be ascribed to the pentode operation, it 
is beyond the ability of my ears to per- 
ceive. - 

H. H. Scott stroboscopic turntable 
The H. H. Scott 710 turntable (see 

photo) was obviously aimed at the 
closest approximation of the ideal of 
turntable performance rather than 
merely to match current standards. 
Ideals are not approximated for pea- 
nuts and at $130 (approximate audio- 

Fig. 5- Diagrams show the Scott turn- phile net) the Scott will dig a notice - 
table layout and equivalent circuit. able hole in the best-furnished wallet. 
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The H. H. Scott type 710 turntable. 

Underside of the Scott 710 turntable. 

The model AA -904 Pilotone amplifier. 

The big villain of turntable per- 
formance is rumble. And the better the 
system otherwise, the greater the price 
in quality and satisfaction this rude 
villain exacts. The 710 will not dispose 
of the rumble problem completely. Un- 
fortunately, there is another turntable 
involved in every disc recording, that of 
the cutting lathe, and unfortunately few 
if any cutting lathes dispose of rumble 
as thoroughly as does the Scott. Still, 
with most of today's recordings you will 
have to own a speaker system really 
flat to 30 cycles or lower and add con- 
siderable loudness control or bass boost- 
ing to hear any rumble at all. Even 
then you'll have to operate at an un- 
comfortably high volume level. 

A second and, to a critical musical 
ear, equally annoying villain is wow. 
Scott claims a figure of 0.1% for both 
wow and flutter combined and again I 
cannot quarrel. The Scott seems better 
in this respect than the best tape re- 
corder I have used and yields as steady 
a pitch, even with piano music, as I 
have heard. 

RADIO -ELECTRONICS 
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New 

MODEL U -98 - fully automatic - incor- 
porates 32 distinct improvements- elimi- 
nates all arcing and consequent picture 
distortion- points directly, positively, in- 
stantly to target station - "just set it and 
forget it"' List Price, $39.95 

New 
MODEL T- 12- fingertip electrical op- 
eration. Rocker switch on top controls 
turning. Has direction indicator dial. Com- 
pact and smartly styled. Highly accurate! 

List Price, $29.95 

You can't miss with the "leader "! 
Seven years of continuous TV advertising pays off! 

Millions know about Alliance ... more users have Alliance 
Tenna - Rotor. 

Millions of sales impressions in hundreds of TV markets 
week after week -year after year -give you the solid 
backing that no other TV accessory has even approached! 
The ALLIANCE Manufacturing Company, Inc., Alliance, Ohio 

Another Outstanding Profit -Maker: 

Alliance "Genie "' 
L.° 

LIFT- 
GARAGE DOOR 

-DO 
OPERATOR 

JANUARY, 1956 

Radio -controlled (from car 
dash) automatic garage 
door operator- opens, 
closes, locks door, turns 
lights on and off. Factory - 
assembled for easy installa- 
tion.Customers gleam when 
you tell them the low price! 
Models from $69.95 up. 

It111C$ 
TANNA ROTOR 

(TV AidTENNA, ROTATOR) 
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Of this 

you can be sure... 

deileifRo 

Record 

Changer 

than the 

ealave- 
RC-54 

Automatic Intermix 

+ Supplied with pre -cut Mounting Board, 

Power Cord and Audio Cable. 

+ Automatically Intermixes All Size 

Record& without Presetting. 

Rapid, 7- second Change -over Cycles 

... and other outstanding features. 

You can SEE it at your Sound Dealer. 

You can READ about it in our Folder. 

Mail This Coupon Today 

ROCKBAR CORPORATION, Dept. WA -16 

215 East 37th St., New York 16, N. Y. 

Please send Literature describing the 
Collare RC -54 Record Changer. 

NAME 

ADDRESS 

CITY ZONE STATE 

AUDIO -HIGH FIDELITY 

A somewhat related problem is that 
of synchronizing the speed of the play- 
back turntable with the speed of the 
recording lathe and thus achieving the 
identical pitch used by the instruments 
or orchestra at the time of recording. 
The Scott deals with this problem as 
completely as I imagine it can be dealt 
with. A built -in stroboscope operates 
at all three standard speeds (33, 45 and 
'78 r.p.m.) making it possible to see to 
what degree these standard speeds are 
attained and maintained. 

The stroboscope operates constantly, 
requires no special lighting or skill or 
knowledge to interpret, provides clear 
and positive information. There are ad- 
justments to vary the speed either to 
correct for the error produced by dif- 
ferences in line voltage or loading of 
the turntable by the pickup or to change 
the pitch so that, for example, record- 
ings played with instruments tuned to 
the Continental pitch will be in tune 
with ones tuned to the American pitch. 
The variation possible is ±5% which 
amounts to just about a whole tone at 
33 r.p.m. and even permits transposing 
to the next lower or higher key. 

Each of the three speeds is adjusted 
individually by a separate knob without 
affecting the speed of the other two. 
The adjustment can be made any time 
without interfering with turntable per- 
formance. Thus, it is not only possible 
to obtain precise synchronization with 
the three standard speeds but also to 
make corrections in playback for small 
errors in the synchronization of cutting 
lathe with tape recorder and even to 
permit changing the pitch to suit one's 
own ear. 

I was not aware of any hum prob- 
lems with the Scott and experienced no 
difficulty even with such very -low -level 
cartridges as the Fairchild (without 
transformer) or the Electro- Sonic, 
Angel or even the Ferranti. 

There are some additional fine points. 
The turntable is aluminum, so there is 
no magnetic pull even on cartridges 
with large and powerful magnets like 
the Angel. The pickup mounting board, 
as well as the turntable base, are large 
enough to accommodate the long tran- 
scription type arms and to permit a 
choice of orientation with the short 
home type arms. 

Choice of operating speeds is positive 
and simple. There are four pushbuttons, 
one for each of the three speeds and 
the fourth for stop. Pushing any of the 
three starts the turntable revolving at 
the desired speed. Pushing the stop but- 
ton stops -the turntable and returns the 
depressed pushbutton to neutral. There 
is a slip -clutch between turntable and 
drive so records can be cued or placed 
and removed without stopping the turn- 
table. 

The performance of the Scott is 
achieved by a radically novel design 
(Fig. 5 -a). The problem so far as 
rumble is concerned is to isolate the 
vibration of the motor from the turn- 
table and pickup. In the Scott the sys- 
tem is divided into two entirely inde- 

pendent sections: the motor and speed 
converter, the turntable and pickup. 
Each section is floated separately and 
independently with a combination of 
steel springs and sponge rubber. Thus, 
so far as the vibration is concerned, 
there are two floating mounts in series 
instead of the usual one. The turntable 
is gear- driven but the coupling between 
the gears and the motor is flexible and 
highly damped instead of solid and 
fixed. Two rubber or rubberlike uni- 
versal joints in the drive shaft transmit 
the torque but tend to absorb the vibra- 
tion. Furthermore, between this drive 
shaft and the motor itself idlers with 
rubber rims also absorb vibration. If 
we represent the damping elements by 
resistances, we get the equivalent dia- 
gram of Fig. 5 -b with five damping 
elements in the loop. 

Another interesting feature is that 
the pickup mounting board is rigidly 
mounted to the turntable frame but 
floats with it on the turntable mount. 
This is mechanically identical to using 
a common ground in an audio circuit - places the pickup at the same vibra- 
tion potential, as it were, as the turn- 
table. It has the incidental benefit of 
providing isolation of both turntable 
and pickup from shock transmitted to 
the base by footsteps, passing trucks or 
vibration from a speaker, and thus 
minimizes the thumps, bumps, skipping 
and jumping due to shock as well as 
acoustic feedback from the loudspeak- 
ers. 

The drive system is equally novel. 
The motor drives a long narrow cone. 
The drive shaft from the turntable 
terminates in a drum of the same 
length as the cone and, parallel to it in 
axis. The three idlers are exactly the 
same size but are placed between cone 
and drum so that one engages the cone 
at its larger diameter, another at its 
smaller diameter and the third in be- 
tween. This forms a planetary trans- 
mission or, rather, three independent 
planetary transmissions. Obviously the 
speed of each idler will be proportional 
to the diameter of the portion of the 
cone that it engages. There is a link- 
age to move each idler a fraction of an 
inch along its portion of the cone and 
this movement provides the variation of 
speed. 

At this point the two rubber uni- 
versal joints perform another service, 
that of torque damping. The initial 
starting torque of the motor against 
the load of turntable puts a twist in 
the joints; once speed is attained and 
the turntable acquires momentum the 
twist is relaxed to a state of normal 
tension or torsion. However, any sudden 
increase or decrease in torque will be 
resisted by the torsion of the rubber 
and the back torque of the turntable 
which also loads the universal joints. 
This tends to dampen irregularities in 
torque and therefore in speed and - 
with the heavy flywheel effect of the 
turntable- accounts for the notable 
wow characteristics and low flutter of 
the unit. END 
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these 3 hot dipped galvanized 
towers 

are exclusive with 

No guying needed to 40 -50 -or 
60 feet. Guyed heights safely 

up to 200 -300 feet! 

NO. 6 TOWER 
Features unexcelled 121/2" equi- 
lateral "magic triangle" design 
with electric welding through- 
out. Self -supporting to 50', the 
Rohn No. 6 is ideal for home 
TV installation. 

Pat. Pending 

"Magic Triangle" design 
utilizes mass production- machines 

-means sturdier towers, 
uniformity and lower costs! ' 

"PACKAGED" 
TOWER 

Constructed for ease in ship- 
ping and storage. A 48' tower 
comes in six 8' sections bound 
together in a single 8' x 20" 
package! Self -supporting and 
available in 24' to 64' sizes. 

All Rohn Towers are quickly erected- shipped 
in easy -to- handle sections; and, Rohn -Designed 

accessories are available with each tower. 

Check the complete line of Rohn Towers, including Roof Towers, Masts 
and Tubing ... plus a full line of tower and TV installation products 
such as bases, house mounts, brackets, service tables, guy brackets and 
rings plus dozens of other items. 

ROHN Manufacturing Company 

JANUARY. 1956 

I116 LIMESTONE, BELLEVUE 

PEORIA, ILLINOIS 

and now, a new and 
completely hot -dipped 

galvanized, heavy duty 

NO. 40 
COMMUNICATIONS 

TOWER 
For extreme heights and commu- 
nication purposes of all kinds, the 
Rohn No. 40 gives you strength 
and durability on which you can 
depend. The time tested and prov- 
en equilateral triangle design 
using extra heavy duty tubing and 
corrugated steel cross- bracing is 

utilized in this new Rohn Tower. 
The No. 40 is structurally sound 
so that you can install it for 
heights up to 300'; and is pre- 
ferred for lesser heights when con- 
siderably greater strength is re- 
quired because of excessive wind 
or antenna loading, etc. Check 
this tower for your requirements 
of this type. You'll find it just 
can't be beat, neither structurally 
nor price -wise! 
Note: For lesser heights, use the 
Rohn No. 20 or No. 30 Tower 
... for experimental operation, 
use the Rohn "Fold- Over" Tower. 

MAIL THIS COUPON FOR FREE LITERATURE! 

Rohn Manufacturing Company 
116 Limestone, Bellevue 
Peoria, Illinois 

Gentlemen: Please rush me complete details on the full 
line of Rohn Towers and Accessories. 

Firm 

Name Title 

Address 

City State 
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Superior's New 
Model TC -55 

FOR( 
TUBE TESTER 

The Experimenter or Part -time Serviceman, who has delayed purchasing a higher priced Tube Tester. 
The Professional Serviceman, who needs an extra Tube Tester for outside calls. 
The busy TV Service Organization, which needs extra Tube Testers for its field men. 

Speedy, yet efficient operation is accomplished by: 

1. Simplification of all 2. Elimination of old style sockets used for testing obsolete tubes (26', 27 
switching and controls. 57, 59, etc.) and providing sockets and circuits for efficiently testing 

the new Noval and Sub-Minar types. 
pecially in the case of an element terminating at more than 
one pin. In such cases the element or internal connection 
often completes a circuit. 
Elemental switches are numbered in strict accordance with 
R.M.A. specification. 
One of the most important improvements, we believe, is 
the fact that the 4 position fast -action snap switches are 
all numbered in exact accordance with the standard R.M.A: 
numbering system. Thus, if the element terminating in pin 
No. 7 of a tube is under test, button No.7 Is used for that test. 
The Model TC -55 comes complete with op- 
erating instructions and charts. Housed in 
rugged steel cabinet. Use it on the bench - 
use it for field calls. A streamlined carry- 
ing case, included at no extra charge, 
accommodates the tester and hook of in- 
structions. 

You can't insert-a tube in wrong socket 
It is impossible to insert the tube in the wrong socket when 
using the new Model TC -55. Separate sockets are used, 
one for each type of tube base. If the tube fits in the 
socket it can be tested. 
"Free- point" element switching system 
The Model TC -55 incorporates a newly' designed element 
selector switch system which reduces the possibility of 
obsolescence to an absolute minimum. Any pin may be used 
as a filament pin and the voltage applied between that pin 
and any other pin, or even the "top -cap" 
Checks for shorts and leakages between alt elements 
The Model TC -55 provides a super sensitive method of 
checking for shorts and leakages up to 5 Megohms between 
any and all of the terminals. Continuity between various 
sections is individually indicated. This is important, es- 

Superior's new 
Model TV -1 1 TUBE * Tests all tubes including 4, 5, 6, 7, Octal, Lock -in, Pea- 

nut, Bantam, Hearing Aid, Thyratron Miniatures, Sub - 
miniatures, Novais, Sub -minars, Proximity fuse types, etc. 

* Uses the new self -cleaning Lever Action Switches for 
individual element testing. Because all elements are 
numbered according to pin- number in the RMA base 
numbering system, the user can instantly identify which 
element is under test. Tubes having tapped filaments 
and tubes with filaments terminating in more than one 
pin are truly tested with the Model TV -11 as any of the 
pins may be placed in the neutral position when 
necessary. 

EXTRA SERVICE -The Model TV -II may be used as an 
extremely sensitive Condenser Leakage Checker. A relaxation 
type oscillator incorporated in this model will detect leakages 
even when the frequency is one per minute. 

$2695 
A 

TESTER 
* The Model TV -11 does not use any combination type 

sockets. Instead individual sockets are used for each 
type of tube. Thus it is impossible to damage a tube by 
inserting it in the wrong socket. * Free -moving built -in roll chart provides complete data 
for all tubes. * Newly designed Line Voltage Control compensates for var- 
iation of any Line Voltage between 105 Volts and 130 
Volts. * NOISE TEST: Phono -jack on front panel for plugging in 
either phones or external amplifier will detect micro - 
phonic tubes or noise due to faulty elements and loose 
internal connections. 

The model TV -11 operates on 105- 
130 Volt 60 Cycles A.C. Comes 
housed in a beautiful hand -rubbed 
oak cabinet complete with portable 
cover. 

t475ä 

ALSO TESTS TRANSISTORS! 

Superior's 
New Model TV -12 TRANS -CONDUCTANCE 
TUBE TESTER 

TESTING TUBES * Employs improved TRANS -CONDUCTANCE circuit. An 
in -phase signal is impressed on the input section 
of a tube and the resultant plate current change 
is measured. This provides the most suitable 
method of simulating the manner in which tubes 
actually operate in Radio & TV receivers, ampli- 
fiers and other circuits. Amplification factor, plate 
resistance and cathode emission are all correlated 
in one meter reading. 

* NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped 
transformer makes it possible to compensate for 
line voltage variations to a tolerance of better than 
2%. 
SAFETY BUTTON - protects both the tube under test 
and the instrument meter against damage due to 
overload or other form of improper switching. 

* NEWLY DESIGNED FIVE POSITION LEVER SWITCH 
ASSEMBLY. Permits application of separate volt- 
ages as required for both plate and grid of tube 
under test, resulting in improved Trans- Conduct- 
ance circuit. 

TESTING TRANSISTORS 
A transistor can be safely and adequately tested only 
under dynamic conditions. The Model TV -12 will test 
all transistors in that approved manner, and quality 
is read directly on a special "transistor only" meter 
scale. 
The Model TV -12 will accommodate all transistors in- 
cluding NPN's, PNP's. Photo and Tetrodes, whether 
made Germanium Si licon, a of ermanium or 
either point contact or junction con- 
tact types. 50 
Model TV -12 housed in handsome NET 
rugged portable cabinet sells for only 

ABOUT TESTING PICTURE-TUBES... 
Of course you can buy an "adapter" which theoretically will 
convert your standard Tube Tester into a picture -tube tester. 
Sounds fine -but -it simply doesn't work out that way! 

We do not make nor do we recommend use of C.R.T. adapters 
because a Cathode Ray Tube is a very complex device and to 
properly test it, you need an instrument designed exclusively 
to test C. R. Tubes and nothing else. As compared to a make- 
shift adapter, which sells for about five dollars, our Model 
TV -40 C.R.T. Tube Tester sells for $15.85. But, if you believe 

that Television is here to stay, then you must agree that the 
difference in price is more than justified by the many years 
of valuable service you will get out of this indispensable 
instrument. 

Incidentally, the Model TV -40 is the ONLY low -priced C.R.T. 
Tube Tester, which includes a real meter. Neons are fine for 
gadgets and electro -line testers, but there is no substitute for 
a meter with an honest -to- goodness emission reading scale. 

Superior's New 
Model TV -40 C. R. T. TUBE TESTER 

Tests ALL magnetically deflected tubes. . in the set ...out of the set ...in the carton!! 

Tests all magnetically deflected picture tubes from 7 EASY TO USE: Simply insert line cord into any Ito volt A.C. 
inch to 30 inch types. ohutlet, 

on 

then attach tester socket to tube base (Ion trap need not 
e up 

Tests for quality by the well established emission method. Good -sad 
lube). 

scaleT. 
hrow 

throw 
switch 

switch down 
for q 

for 
uality 

all 
test 

leak.a.. gread 
direct on 

All readings on "Good -Bad" scale. 
e tests. 

Tests for inter- element shorts and leakages up to 5 Model TV -40 C.R.T. Tube Tester comes at- $ 585 megohms solutely complete- nothing else to buy. Q 
Housed in round cornered. molded bakelite NET Test for open elements. case. only 

N EXAMINE tY BEFORE YOU B! 
USE APPROVAL FORM ON NEXT PAGE 
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Superior's new 
Model 670 -A SUPER METER 

A COMBINATION VOLT -OHM MILLIAMMETER PLUS 

CAPACITY REACTANCE INDUCTANCE 

AND DECIBEL MEASUREMENTS 

SPECIFICATIONS: 

D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500/7,500 Volts 

A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 

OUTPUT VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes 

RESISTANCE: 0 to 1,000 /100,000 Ohms 0 to 10 Megohms 

CAPACITY: .001 to 1 Mfd. I to 50 Mfd. (Good -Bad 
scale for checking quality of electrolytic condensers) 

REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 
Megohms 

INDUCTANCE: ,15 to 7 Henries 7 to 7,000 Henries 

DECIBELS: -6 to +18, + 14 to +38, +34 to +58 

ADDED FEATURE: 

Built -in ISOLATION 
TRANSFORMER reduces 
possibility of burning out 
meter through misuse. 
The Model 
670 -A comes 
housed in a 
rugged crackle - 
finished steel 
cabinet com- 
plete with test 
leads and oper- 
ating instruc- 
tions. 

Superior's New GENOMETER 
Model TV -50 

A versatile all- inclusive GENERATOR which provides ALL the outputs for servicing: 

A.M. Radio F.M. Radio Amplifiers Black and White TV Color TV 

7 Signal Generators in One! 
V R.F. Signal Generator for A.M. V Bar Generator V R.F. Signal Generator for F.M. V Cross Hatch Generator V Audio Frequency Generator V Color Dot Pattern Generator 

V Marker Generator 
R. F. SIGNAL GENERATOR: 
The nlnd,.l TV-50 (Milometer pro- 
vides complete coverage for A.DI. 
and F.M. alignment. Generates 
Radio Frequencies from 500 Kilo - 
eyeIns to 61) Megacycles on funda- 
mentals and from GO Megacycles 
to 180 Megacycles on powerful 
harmonics. 

VARIABLE AUDIO FREQUEN- 
CY GENERATOR: In addition to 
a fixed 400 cycle sine -wave audio, 
the Model TV -50 Genometcr pro- 
vides a variable 300 cycle to 20,000 
Cycle peaked wave audio signal, 

BAR GENERATOR: The Model 
TV -50 projects an actual Bar Pat- 
tern on any TV Receiver Screen. 

Pattern will consist of 4 to 16 

horizontal bars or 7 to 20 verti- 
cal bars. 

CROSS HATCH GENERA- DOT PATTERN GENERATOR (FOR MARKER GENERATOR: The Model THE MODEL TV -50 
TOR: The Model TV-51I Ile- COLOR TV) Although you will be able to TV -50 includes all the most frequent- comes absolutely com- 

plete will project a cros,'.- use most of your regular standard equip- ly needed marker points. The follow- plefe with shielded hatch pattern on any TV Die- nient for servicing Color TV, the one addi- ing markers are provided: 189 Ko., leads and operating turc tube. The pattern will tion which is a 'must" is a Dot Pattem 262.5 lie., 450 Kc., GOO Kc., 1000 instructions. consist of non -shifting hold- Generator. The Dot Pattern projected on Ke, 14(10 Kc., 16110 Kr., 21101) Kc., 
zontal and vertical lines in- any color TV Receiver tube by the Model 2500 Kr., 3579 Kc., 4.5 Mc., 5 Mc., 
tenured to provide a stable TV -50 will enable you to adjust for proper 10.7 Mc., (3579 Kc. is the color burst Only _..._.........._. 
cross -hatch effect. color convergence, frequency.) 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NOG 0.9. 

Try any of the instruments on 

this or on the facing page for 

10 days before you buy. If 

completely satisfied then send 

down payment and pay balance 

as indicated on coupon. No 

Interest or Finance Charges 

Added! If not completely satis- 

fied return unit to us, no ex- 

planation necessary. 

JANUARY, 1956 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D -198, 3849 Tenth Ave., New York 34, N.Y. 

Please send me the units checked. I agree to pay down payment within 
10 days and to pay the monthly balance as shown. It is understood 
there will be no finance. interest or any other charges, provided I send 
my monthly payments when due. It is further understood that should 
I fail to make payment when due. the full unpaid balance shall become 
immediately due and payable. 

Model 670 -A _. Total Price $28.40 
$7.40 within 10 days. Balance $3.50 
monthly for 6 months. 

Model TV -I 1 ... _.__ Total Price $47.50 
$11.50 within 10 days. Balance $6.00 
monthly for 6 months. 

Name 

Address 

t'tt.r 

Model TV -40 Total Price $15.85 
$3.85 within 10 days Balance $4.00 
monthly for 3 months. 
Model TV -50 Total Price $47.50 
511.50 within 10 days. Balance $6.00 
monthly for 6 months. 

....._...loue _..._.__..__ Stale 

Model TC -55 Total Price $26.95 
$6.95 within 10 days Balance $5.00 
monthly for 4 months I Model TV -12 Total Price $72.50 
$22.50 within 10 days. Balance $10.00 
monthly for 5 months. 
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AUDIO -HIGH FIDELITY 

, ... 
//litre, . , n,t,;,: 

Tú 
Modified a. c. -d. c. 

receiver makes 
economical AM tuner 

FM radio and LP recordings provide 
by far the greatest portion of the 
listening fare on most high -fidelity 
installations. However, even in 

metropolitan areas having several FM 
stations many desired programs are 
broadcast only on AM stations. Often, 
therefore, a need arises for an adequate 
and economical AM tuner either to sup- 
plement the FM tuner and record player 
or to serve as the primary source of 
program material. The ordinary table - 
model a.c. d.c. radio can be converted 
very simply and economically into a 
satisfactory tuner. Since almost every 
household possesses one or more such 
radios, a conversion offers a means of 
saving a sizable portion of the invest- 
ment in a hi -fi installation. 

Most a.c. d.c. radios consist of a con- 
verter, i.f., detector a.v.c. first audio 
and beam -power output stages. Most 
use vacuum -tube rectifiers; some the 
more compact, selenium rectifiers. In 
any case Fig. 1 is representative of the 
audio end of more than 90% of such 
receivers. 

The a.c. d.c. radio is more suitable 
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LAST IF TRANS 

co 

t 47K VOL CONI 

rrIn°ONNf 

25oNRf 

Ic^St17 
OR EQUIV 

for conversion to hi -fi tuners than more 
elaborate models having an r.f. and 
additional i.f. stage. The bandpass of 
the simple receiver, while narrow 
enough to minimize the most serious 
interference, is sufficiently wide to pass 
most of the desired high frequencies. 
And for primary areas with hi -fi AM 
stations, it can be widened to provide 
about as much usable fidelity as AM 
broadcasting permits. 

Even in primary areas so close to 
the transmitter that the desired signal 
swamps most or all electrical and radio 
interference, a bandpass of about 15 
kc, which results in an audio response 
up to 7,500 cycles, is about the limit for 
enjoyable reception because a wider 
bandpass increases the noise level to the 
point where it produces outright an- 
noyance or its amplitude is sufficient 
to effectively mask frequencies above 
7,500 cycles. 

On the fringe of the primary area 
and beyond, with conditions on the 
broadcast band as they are today, in- 
terference -free reception limits the 
bandwidth to only 10 kc and an audio 

.005 

5 270K 

50L6 
OR EQUIV 

/7777 
270K 470K CHASSIS 

IONES I 

B- BUS 

117V AC-DC 

1 p' 

SO. 

35Z5-GT ^' 
OR EQUIV 

TO NTR SIRING 

Fig. 1 -Audio output stage and power 
supply of a typical a.c. d.c. radio. 

By JOSEPH MARSHALL 

response which slopes rapidly beyond 
5,000 cycles. The table -model radio can 
easily meet the bandwidth requirements 
of either situation with very slight 
modifications and little if any invest- 
ment in additional parts. 

The steps necessary for conversion 
are: provide a suitable takeoff point 
for the audio, disable the output stage 
and speaker, improve the frequency re- 
sponse, reduce the hum level sufficiently 
to make the additional low -frequency 
response usable. 

The hot chassis problem 
Providing the audio takeoff point and 

connecting the tuner to the amplifier 
are not as simple as might appear at 
first thought. The trouble is that the 
audio amplifier will certainly have a 
transformer type power supply and the 
chassis will be the common ground for 
both the audio frequencies and the 
operating voltages. In the transformer - 
less a.c. d.c. radio the chassis serves as 
a common ground for r.f. and a.f. but 
the B -minus point is isolated from the 
chassis. Moreover, in the transformer 
type supply the chassis and B minus 
are isolated from the power line. In the 
a.c. d.c. radio B minus is connected 
directly to one side of the power line 
and the chassis is also in the power -line 
circuit through a capacitor and high - 
value series resistor. Therefore, the 
chassis and common ground points of 
radio and amplifier are at different 
potentials with respect to the power 
line, operating voltages on the tubes 
and the desired audio frequencies. So 
that, in the interests of safety for equip- 
ment and persons, as well as in the 
interest of not disturbing the operating 
parameters of either radio or amplifier, 
it is necessary to isolate the chassis 
and B -minus points. 

We can get the necessary isolation 
and still minimize hum pickup by using 
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SMASH THE 

di4PtallGe 

new! Telrex 
Hi- Frequency 
Vagis for Dual 
Channel 
Recept on 

Precision tined and 
matched for super- perform- 
ance. Featur_n3 famous 
Telrex rugçedized all -alu- 
minum construction and 
cuick -rig design that saves 
you time and money on 
every instal_atior I 

THUNDERBIRDS 
Duplexed Elements for Maximu-n Gain 
Compensated `Trou bone" Matching 

Sections for Maximum Efficiency 
Full Video and Audio Bandwidth for Maximum 

Black and White and Color Fidelity 
Hi- Strength Aluminum, Quick -Rig Construction 

Model Y7X1 (7 -8 -9) 
for channels 7, 8, and 9. 

Model Y8X1 a0.11) 
tor channels 10 aid 11. 

Model Y8X1 (12 -13) 
for channels 12 and 13. 

Producers of fcmous "BEAMED- 
POWER" Corranunication Rotaries. 
Call or write fo- new catalogs an TV 
Antennas, Commercial Arrays or 
Amateur Rctnries 

"Conical- V- 3eans" are produced 
under U.S. Patent No. 23,346, Cana- 
dian Patent Nc. 600,436 and British 
Patent No. 69 ,435 -other pa_ents 
pending. Sold only through author- 

SURER THUNDERBIRD 
MODEL T -120 

The finest broadbard, multi - 
element array ever developed. 

New Distance 
Smashers for All- Channel TV! 

These new multi-e_e_ Lent Broacband "Beamed -Power' 
Arrays are Telrex- designed especially for fringe and 
sub -fringe anea reception, wherever exceptional sensi- 
tivity and maximum directivity are required. For extra 
performance at low cost, install Telre.c 'Thunderbirds 
-the "hurrimne- des =gned" arrays that provide lasting 
installations! Call or write for complete catalog, today! 

TELREX THUNDERE IRD Modd T -13 
features Conical Dipole arr "V" Beam 
elements for maxinum re.ults per dollar! 

AMERICA'S 
STANDARD Or 
COMPARISON! 

JANUARY, 1956 

ASBURY PARK ? 
NEW JERSEY, U.S.A. 

Tel. PRospect 5-72 
Canadien Disfribufr. 

DELHI METAL PRODUCTS, 
LTD., Delhi, One-silo 
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AUDIO -HIGH FIDELITY 

Typical a.c. d.c. receiver modified for feeding a high -fidelity audio amplifier. 

an insulated, shielded two- conductor 
microphone cable instead of the usual 
one -conductor shielded cable. The shield 
is grounded only to the chassis of the 
amplifier, the two inner conductors pick- 
ing up the audio through blocking 
capacitors as indicated in Fig. 2. In 
this way the two units are isolated so 
far as d.c. operating and line voltages 
are concerned, and still provide ade- 
quate shielding of the connecting cable 
to minimize hum pickup. We also protect 
ourselves against shocks and the equip- 
ment against possible damage. To pre- 
serve isolation and consequent safety, 
the two chassis must not be permitted 
to touch each other or be connected to- 
gether. 

Although the chassis of the radio 
could be removed from its cabinet and 
placed in the same cabinet as the audio 
amplifier, it is simpler and more con- 
venient, as well as safer, to keep the 
radio in its cabinet and connect it to 
the amplifier through a cable. If the 
cable length is held down to 5 feet or 
less there will be no significant loss of 
the high audio frequencies. Cable 
lengths as great as 10 feet will not be 
too serious and the high- frequency 
losses can be compensated for by some 
treble boosting in the amplifier. A loca- 
tion more remote than this, however, 
would require a cathode follower output 
on the tuner and, unfortunately, it is 
not easy to provide a cathode follower 
in an a.c. d.c. radio because of the lack 
of suitable tubes with high -voltage fila- 
ments- although it might be possible 
to modify the output stage to a cathode 
follower. 

Receiver modifications 
It is not possible to remove the out- 

put tube from an a.c. d.c. radio because 
the filament chain would be broken. 
However, it can be disabled as far as 
the audio and d.c. voltages are con- 
cerned and still remain part of the 
filament chain. This is done simply by 
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disconnecting the following leads at the 
socket terminal: the lead from output 
transformer to the plate; the lead from 
the screen to B plus; the grid resistor; 
the cathode resistor. All these changes 
are indicated in Fig. 3. The speaker 
should also be disconnected from the 
secondary of the output transformer. 
The output tube will now serve simply 
as a ballast tube in the filament chain. 
It will draw no plate current and will 
not affect the audio signal. 

The low- frequency response of a.c. 
d.c. radios is very poor below 100 cycles 
and must be improved for hi -fi re- 
ception. This is very easily done by 
changing the coupling capacitor be- 
tween the first audio stage and the out- 
put tube from its present value of about 
.01 to 0.1 µf. The same value can be 
used as the blocking capacitor at the 
ground end of the connecting cable. It 
is highly probable that the first audio 
amplifier will use grid -leak bias -as 
indicated by a grid resistor of 5 to 10 
megohms for the triode section of the 
12SQ7 or equivalent tube. In this case, 
no change in the coupling capacitor of 
that stage is necessary since the .005 -uf 
capacitor will, in conjunction with the 
very high grid resistance, have a time 

Ca 
O 

5+ 

constant low enough to pass the desired 
low frequencies. 

Reducing hum level 
Increasing the bass response, how- 

ever, will almost certainly raise the 60- 
cycle hum level to an objectionable 
stage. Fortunately, there is a simple 
means of reducing the hum at no ad- 
ditional cost. The primary of the output 
transformer, now no longer being used, 
can be employed as a choke. If the re- 
ceiver already uses one choke in the 
filter, the transformer can be inserted 
in series with the present choke to 
produce a two -stage filter. Some, if not 
most, receivers use a resistor instead of 
a choke. In that case the transformer 
primary can be used to replace the re- 
sistor. In either case, the addition of a 
choke will usually reduce the hum level 
to a point low enough to be tolerable. 
If further filtering is necessary, addi- 
tional filter capacitance can easily be 
added. 

If the receiver is used in a primary 
signal strength area, it may be de- 
sirable to widen the bandwidth of the 
i.f. amplifier. This is easily done by 
detuning the secondaries of the i.f. 
transformers slightly. For the most 
symmetrical response curve, an oscillo- 
scope and sweep generator should be 
used. However-, a v.t.v.m. connected 
across the a.v.c. line will serve as a 
good enough indicator and careful de- 
tuning to provide as nearly uniform 
deflection on both sides and as flat a 

----1 
TO RCVR - 
AUDIO 

,__T 
/ov 

TO RCVR B- BUS 

TO AWL INDU 

AMPL CHASSIS 

Fig. 2- Radio amplifier connection. 

top as possible can produce excellent 
results. A bandpass of 15 kc is easy to 
obtain even without a scope but a wider 
one with a suitable flat top requires the 
use of a scope. 

By these very simple changes and 
modifications, it is possible to produce 
an AM tuner good enough for the very 
great majority of hi -fi installations at 
little or no cost beyond that of an hour 
or so of labor. END 

47K VOL CONT 

/77n0CVSOyYf 

250K 
.0 

wet 

12SQ7 
OR EQUIV 

10 MEG 

I --) 
f.270K 

BREAK 

k8- BUS 
5 270K - + 

35Z5-GT 

117VAC-DC 

TO AMPL INPUT 

Ci H LDF.O 

.I/600V CABLE 

AMPI. CHASSIS 

T TRANS PRIMARY 

~TO HTR STRING 

Fig. 3- Modified output circuit for connection to a hi -fi amplifier. 
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FIRST TO BREAK THE TV R ... 

MOST POWER SUPER FRINGE 

ANTENNA IN THE WORM 

NEW WAISCO WIZARD 
with exclusive PHASE REVERSER 

Distance is no barrier to the amazing new WALSCO WIZARE. Exclu- 

sive "phase Reverser" delivers the sharpest, crystal -clear picture 

ever seen ii the most difficult -eception areas. No other antennE 

like it 

New IAIZAR) offers highest gain and sharpest directivity possible 

on all /Hr channels. Installatior in a jiffy ... without complicated 

harnesses, phasing stubs, or extra dipoles. Guaranteed for ? years! 

ELECTRONICS CORPORATION 
A S09S4)1]44 Ir liinuúylarñ C CF4'04, iC.h 

3602 CrensfiaN Blvd., 

Los Angles 16, California 

Model 

Wizardette 4210 
Wizard '4'420 
Wizard Imierial -4.30 

CHANNEL 3 (- 
CHANNEL 9 - -4 

i 

4230 

WALSCO WIZARD Imperial 

equals receptáon of 13 

element yagif on low 

channels, anc equals a 

three stack 10 element 

(30 elements) yagi on 

channels 7 to 13. 

Actual comparison 
of fringe antenna performance 

Gain (db) Single Bay 
t.ldnn °IS L q 0 / 9 1. 14 

Wals:o W zard 3.1 6.9 8 2 11.9 11.6 10 8 12.6 
Imperial 
Antenna ' A" 
With 3 Phase 3.3 6.6 8.1 10.5 10.2 10 6 12.4 
Reve sing Di- 
poles 
Anterna "B "- 
Vagitype with !.: 5.5 6.8 7.5 9.6 83 11.2 
Phasing Loops 
Anterna "C "- 
Yagi -ype with 5.9 6.9 8.6 9.1 8.6 93 7.8 
Loading Coils 

Price 

$14.90 list 
19.50 list 
34.90 li st 
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MISCELLANY 

OUR ABBREVI:tTIONS OF ELECTRONIC TERMS 

AS some of our readers have noted, 
RADIO- ELECTRONICS attempts to 

maintain a consistent style in its abbre- 
viations. 

Many of our readers have not been 
with us long enough to profit by our 
consistency. Others have requested a 
list of abbreviations to help them in 
their own writing. Therefore we are 
printing this list of abbreviations in 
the hope that they may be useful. 

The list below represents a revision 
of abbreviations used in this magazine. 
Many are always spelled out in text 
but abbreviated in our art work. Terms 
which appear only in art work -as well 
as those capitalized in text -appear in 
capitals. Other abbreviations used in 
drawings only are omitted since they 
are practically self -explanatory. Terms 
like f t, lb, etc., which are not electronic, 
are generally omitted. Note that in 
those (and other) abbreviations the 
period is used only where the abbrevia- 
tion might be confused for another 
word: ft, for example, but in. for inch. 
Abbreviations in lower case are so 
printed in text; are capitalized in art- 
work. 
ELECTRONIC TERM 
adjacent 
alternating current 
American wire gauge 
ampere(s) 
amplifier 
amplitude modulation 
antenna 
atten uator 
audio frequency 
audio -frequency choke 
audio- frequency transformer 
automatic chroma control 
automatic frequency control 
automatic gain control 
automatic phase control 
automatic volume control 
autotransformer 
Barkhausen oscillation 
base (of transistors) 
battery 
beat frequency oscillator 
blocking tube oscillator 
broadcast interference 
calibrate 
capacitor (capacitance) 
cathode 

cathode follower 
cathode -ray (tube, etc.) 
cathode -ray oscilloscope 
channel 
charge 
choke 
circuit 
circuit breaker 
coaxial 
call 
collector 
common 
conductor 
connection 
continuous wave 
control 
convergence 
converter 
counter electromotive force 
crystal 
current 
decibel(s) 
deflection 
demodulator 
detector 
dielectric 
direct current 
direct current restorer 
direction finder 
discharge 
discriminator 
distance 
double cotton covered (wire) 
double pole double throw 
double pole single throw 
double silk covered (wire) 
dynamic 
effective radiated power 
electric 
electrode 
electromotive force 
emitter (transistor) 
enameled (wire) 
equivalent 
erase head 
external or extension 
farad(s) 

filament 

follower (ing) 

ABBREVIATION 
ADJ 
ac 
AWG 
amp 
AMPL 
AM 
ANT 
ATTEN 
of 
of choke 
AFT 
ACC 
afc 
age 
ape 
ave 
AU TOT RANS 
BO 
b or base 
BATT 
bfo 
BTO 
BC! 
CALIB 
C. CAP 
CATH (K on tube 
diagrams) 
CATH FOLL 
C -R 
CRO 
CHAN 
CHG 
CH (or CHOKE) 
CKT 
CKT BRKR 
coax 
L 
c (of transistors) 
COM 
COND 
CONN 
CW 
CONT 
CONY 
CONVTR 
counter emf 
xtal 

db 
DEFL 
DEMOD 
DET 
DIELEC 
dc 
DC REST 
df 
DISCH 
DISCRIM 
dx 
dcc 
dpdt 
dpot 
dsc 
DYN 
ERP 
ELEC 
ELECT 
emf 
e 
E NAM 
EQUI V 
ERASE HD 
EXT 
F (f in 

combination) 
FIL (F in tube 

diagrams) 
FOLL 

ELECTRONIC TERM 
frequency 
frequency modulation 
generator 
grid 

grid dip oscillator 
ground 
ground controlled approach 
head 
heater 
henry 
high frequency 
horizontal 
impedance 
inches per second 
inductor 
input 
instrument landing system 
intermediate frequency 
interm ed ulation 
inverter 
kilocycle 
kilowatt 
limiter 
linearity 
low frequency 
maximum 
megacycle(s) 
megohm 
meter 
micro- (one -millionth) 
microfarads 
microhenry (ies) 
micromicrofarad (s) 
microphone 
microseconds 
milliampere(s) 
millihenry(i es) 
minimum 
modulation (modulator) 
multiplier 
multivibrator 
narrow -band FM 
negative 
negative -positive -negative 

(transistors) 
neon 
network 
oscillator 
output 
peak -to -peak 
permanent 
permanent magnet (speaker) 
phase modulation 
picture (TV) 
pilot lamp 
plan position indicator (radar) 
plate 
positive 
Positive-negative-positive 

(transistors) 
Potential 
potentiometer 
preamplifier 
primary 
public address 
pulse repetition frequency 
pulses per second 
reactance -resistance ratio 
regeneration 
quadrature 
radio frequency 
radio -frequency choke 
radio- frequency transformer 
reactance 
recorder 
recording 
rectifier 
regulator 
relay 
resistance (resistor) 
root mean square 
screen grid 
secondary 
selenium (rectifier) 
separator 
shortwave 
signal 
single cotton covered (wire) 
single pole double throw 
single pole single throw 
single silk covered (wire) 
speaker 
standing wave ratio 
switch 
synchronization 
tuned plate tuned grid 
telegraph 
telephone 
television interference 
terminal 
thousand 
transformer 
transistor 
trimmer 
tube 
tuned radio frequency 
ultra high frequency 
vacuum -tube voltmeter 
variable 
variable frequency oscillator 
vertical 
very high frequency 
vibrator 
voice coil 
voltage 

volt(s) 
volt -ampere 
volt -ohmmeter 
voltage standing wave ratio 
volts ac. dc 
volume 
volume unit(s) 
watt(s) -END- 

ABBREVIATION 

E N D- 

ABBREVIATION 
f. FREQ 
FM 
GEN 
G (in tube 

diagrams) 
GDO 
GND 
GCA 

HDR (H) 

hf 
HO RIZ 
z 
ips 
L 
IN 
ILS 
if 
IM 
INV 
kc 
kw 
LIM 
LIN 
If 
max 
nie 
III et 
M 
u 
of 
uh 
uuf 
mike 
usec 
ma 
mh 
MIN 
MOD 
MULI 
MVB 
NBFM 
NEG 
n -p -n 

NE 
NET 
OSC 
OUT 
PP 
PERM 
PM 
PM 
Dix 
PL 
PPI 
P 
POS 
p -n -p 

E 
POT 
preamp 
PRI 
PA 
prf 
PPS 

regen 
QUAD 
rf 
R FC 
RFT 
X 
RCDR 
RCDG 
RECT 
REG 
Ry 

rms 
SG 
SEC 
SEL (RECT) 
SEP 
SW 
SIG 
sec 
spdt 
spat 
ssc 
SPKR 
SWR 
S 
sync 
tptg 
TELEG 

phone(s) TVI 
TERM 
K 
TRANS 
often V 
T 
V 
trf 
uhf 
sty lil 
VAR 
V FO 
VERT 
vhf 
VIB 
VC 
E (sometimes V in 

transistor 
diagrams) 

va 
vom 
vswr 
vac. vdo 
VOL 
VU 
w 
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MAKING 

RADIO 

CIRCUITS 
IN YOUR 

WORKSHOP 
THE foil -clad laminate on which the 

circuits are etched consists of a 
base material of phenolic or some 
other substance. For most purposes 

the cheapest grade of phenolic (XP) is 
satisfactory, and it comes in several 
thicknesses beginning at about 1/64 
inch. There are other base materials 
for critical applications but, unless it 
is absolutely necessary, steer clear of 
the glass- fiber -base substances. They 
ruin drills and saws. The base material 
is usually covered with copper foil 
.00135 inch thick. It is bonded to the 
base with a very effective adhesive and 
will generally "lift" only if excessive 
heat is applied. Use a piece of this 
laminate somewhat larger than the 

By RICHARD H. DORF* 

Part II- Sensitizing the laminate; 

exposing the panel; developing the 

image; etching 

final circuit for ideal results - the 
photo resist coating may tend to form 
a bead at the lower edge during the 
drip -dry time. Laminate is available 
with copper on either one or both sides; 
choose the proper type, trying to stick 
to one -side panels where feasible. 

The laminate must be thoroughly 
cleaned before use. Do this with an 
abrasive type kitchen cleanser such as 
Kirkman's. The copper must be abso- 
lutely clean and of uniform light color. 
Once clean, do not touch it with the 
fingers. Run warm water over it for at 
least 2 minutes to be sure the last trace 
of cleanser is removed and finish with 
hot water alone for faster drying. Do 
not dry -let the water evaporate. 

Equipment and setup for exposing the sensitized laminate. 

JANUARY, 1956 

The next material required is Kodak 
Photo Resist, obtainable in quart bot- 
tles. Pour a little into a glass or enam- 
eled tray. Dunk the panel into the resist 
face up and give it a moment to spread 
uniformly over the copper. Then re- 
move the panel from the tray and hang 
it up to drip dry. 

For best results: 
1. Be absolutely certain that all ma- 

terials which come in contact with the 
Kodak Photo Resist are completely dry. 
The slightest bit of water causes the 
resist to solidify, making it useless. 

2. Do not touch any part of the cop- 
per with the hands or with anything 
else (except the negative) between the 
initial cleaning and the time the lami- 
nate goes into the etching acid. 

3. If the panel is larger than the final 
piece, drill a small hole near the center 
of one of the long edges and insert a 
wire a few inches long as a handle. This 
keeps fingers out of the liquids. 

4. When drying the panel, hang it so 
an edge is parallel to the floor. If hung 
by a corner - normal with films -a 
diagonal streak of resist may cause the 
coating to be heavier along the streak 
and give imperfect results. 

5. While a darkened room is not 
necessary, try to keep Kodak Photo 
Resist, Photo Resist Dye and Photo Re- 
sist Developer away from too much 
light, as light reduces the potency. 

6. The photo resist is not cheap. Let 
the initial drops from the hanging 
panel drip into a tray, then pour it back 
into the bottle. Screw the cap on tight. 

7. Be sure the resist is thoroughly 
dry before exposing the panel. On one - 
sided laminate a good test is to stroke 
the noncopper side with a finger. No 
heat is needed, just a hanging time of 
15 to 30 minutes in ordinary climates. 

You are ready now to start the actual 
making of a printed circuit, using the 

(Continued on page 142) 

°Electronics consultant. New York. 
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EXCLUSIVE.. 

-J 

-r,; --" - 

q M `/'1: 

THE FIRST LOW PRICED 
7" COLOR SCOPE 

300K 
300W $ 99.50 

LOW PRICED 5" SCOPE 
315K $49.95 
315W $84.95 

LOWEST PRICED 

909K 
WIRED 41h" VT $25.98 

909W $37.50 

THE FIRST AND ONLY 
81/2" COLOR SCOPE 

308K $129.50 
308W $229.50 

THE FAMOUS MODEL #111 
111K 69.95 
111W $139.95 

OR at least the serviceman's confidence in tube testers. LOOK at the FACTS 

-A serviceman trusts his VTVM (like the Precise 9071 or 909); his signal 
generator (like the Precise 610 or 630 or 635); his oscilloscopes (like the 

famous 300 or 308 or 315). 

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

For the serviceman's sake, WHY? 

Precise engineers recognize him as a logical, intelligent fellow. They knew 
he had good reasons and they looked into the matter with him in mind. 
Our electronic sleuths found that some manufacturers used an Em (emission) 
test, some a Gm (mutual transconductance), some a so- called combination, 
and some a sort of OUIJA board. Some manufactured tube testers that 
were fast -some slow -some tied almost all the elements together. In some 

you could cut off pins and the tube merrily read "good." Some didn't even 

connect all the pins. NO wonder our serviceman's confidence was being 
murdered! 

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

FILAMENT CURRENT for 600 mil tubes, BIAS, NOISE and other checks. 

RESULT, a tube tester with built in confidence ... you can even see the 
tube characteristic curve on an oscilloscope. What's more you can operate 
this tube tester as simply as the ordinary testers. The Precise 111 has about 
the same number of controls ... Remember! it uses rotary switches instead 
of lever type, because the rotary gives over twice the protection against 
becoming obsolete. Furthermore, several tests are listed for each tube (an 

Em and a Gm) with the 100% test starred. 

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

RF -AF -BAR GENERATOR 
with pre -assembled* head 

630K $33.95 
630KA* $38.95 
630W $53.95 

Prices slightly higher in the West. Prices and 
specifications subject to change without notice. 

gab 

THE FINEST VOLT, REG, 
7" VTVM KIT 

9071K $35.95 
9071W $49.95 

- 1111112 

LOW PRICED RF SIGNAL GENERATOR 
"BEST BUY" IN GEN. FIELD 

610K $23.95 
610KÁ pre -assembled head $28.95 
610W $39.95 

UNIV. AF, SINE, SQ, & PULSE GEN. 
635K $33.50 
635W $52.50 

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

THE FINEST KIT AND WIRED TEST EQUIPMENT WRITE FOR CATALOG RE 1 -6 

DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A. 
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PRECISE MODEL #111 PROVED 

"BEST COMMERCIAL TUBE TESTER 

AT ANY PRICE" IN INDEPENDENT SURVEY 

PF2ecs .. 

111111.111.11111/16' Model =111 

11 (kit form) 

NOW ONLY 

111W (factory wired) 
. 

$139.95 

Prices slightly higher in the West. Prices and 
specifications subject to change without notice. 

MUTUAL CONDUCTANCE AND EMISSION 

TUBE TESTER 
An independent scientific survey 

conducted by an impartial testing 

laboratory confirms what pur- 

chasers already know: "The most 

advanced, the most complete 
tube tester and the best priced is 

made by PRECISE DEVELOPMENT 

CORP., Oceanside, N. Y." 

NOW YOU CAN CHECK TUBES THE MANUFACTURER'S WAY 

Checks both emission and 
mutual conductance 
Checks all tubes including hearing 
aid, miniatures 
Six different plate voltages 

Different grid signals 

Simplified Short check 

Gas check 
New type switches 
Deeply etched aluminum panel 
Three different screen voltages 
Latest roll chart 
Measures filament current 
Measures grid bias 

CHECK THESE ADDITIONAL 'specs' ... TALK TO YOUR JOBBER 

AND TO ANYONE WHO HAS THIS OUTSTANDING TUBE TESTER... 
The Model 111 is the only single commercial tube 
tester that checks ad tubes for both EMISSION and 
MUTUAL CONDUCTANCE separately. Filament current 
is measured directly an large meter when checking 
a VOLTAGE SAPPER turde. NEW, MODERN DESIGNED 
ROFARY SWITCHES allow you to check each tube 
element individually NEW TYPE Single Rotary switch 
for complete short checks. The 111 makes all BIAS, 

FILAMENT VOLTAGE, GAS, LIFE checks visually on 
arge meter . . 5 individually calibrated ranges and 

scales for mutual conductance tests. NEWLY DE 
SIGNED "NO BACKLASH" ROLL CHART lists all tubes 
including the new type 600 mil series tubes. Provi 
sions are made for testing many color tubes. All 
CRT's can be checked with accessory adaptor, Model 
PTA. 

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

pe gliS*'-THE FINEST KIT AND WIRED TEST EQUIPMENT 

WRITE FOR CATALOG RE 1 -6 

DEVELOPMENT CORP. OCEANSIDE, NEW YORK. U.S.A. 
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HERE'S EVERYTHING 
YOU NEED TO 
KNOW ABOUT 

OSCILLOSCOPES! 

Service Any Radio -TV ever built 
EASIER -BETTER -FASTER 

Oscilloscopes are 
gold mines for serv- 
icemen who learn to 
use them fast and 
accurately -and here, 
in a completely re- 
vised 2nd edition, is 
THE book that really 
shows you how. 

In plain, easily 
understood language, 
MODERN OSCIL- 
LOSCOPES AND 
THEIR USES teaches 
you just when, where 
and exactly how to 
use your oscilloscope. 
You learn how to 
handle tough jobs 
easier and faster than 
you may have dreamed. 
Every detail is clearly 
explained -from mak- 
ing connections to 
adjusting circuit com- 
ponents and settine 
oscilloscope controls. 

Equally important. 
you learn to analyze 
patterns accurately in far less time. Almost 
400 illustrations including dozens of pattern 
photos make things doubly clear. 

New ! Enlarged 

2nd EDITION 
.. Contains latest data 
on 'scopes and their 
uses. 

MORE THAN 30 
EXTRA PICTURES 

plus 50 additional 
pages include newest 
details on use of 
'scopes in color TV, 

industrial electronics 

... even in atomic 
energy work! 

'SCOPES ARE "GOLD MINES" 
when you learn to use them fully! 
This big book is more widely used than 

any other of its type- because it gets right 
down to "brass tacks." No involved math- 
ematics. No complicated discussions. You 
learn exactly what the oscilloscope is and 
exactly how to use it on all types of AM, FM 
and television service (including color) -from 
locating troubles in a jiffy to handling tough 
realignment jobs. 

Send coupon for 10 -day free trial. 

PRACTICE 10 DAYS FREE! 
I Dept. RE -16, RINEHART & CO., Inc., 

232 Madison Ave., New York 16, N. Y. 
send new 2nd edition of 370 -page MODERN OSCILLO- 
SCOPES AND THEIR USES for 10 -day FREE EXAM- 
INATION. If book is what I want. I will then send 
you $6.50 promptly in full payment. If not. I will 
return book postpaid in good condition and owe you nothing. 

Name 

Address 

City. Zone. State 
OUTSIDE U.S.A. -Price $7.00. cash only. Money back 
if you return book in 10 days. 

Rinehart Books Are Sold by Leading Book Stores 
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The completed printed circut. Globules 

panel which has just been coated, You 
may coat as many panels as you like at 
a time. Wrap any you are not going to 
use immediately in paper and store 
away from light; they will keep indefi- 
nitely and will be ready for use at any 
time. 

You will need a table with a flat top, 
a piece of heavy glass and an exposure 
lamp. A mercury -vapor ultra -violet 
lamp especially made for photographic 
purposes by Hanovia is ideal. This 
lamp fits into an ordinary lamp socket 
which you can hang on the end of a 
cord above the table. When the switch 
is turned on, the lamp will light; after 
a few seconds it will momentarily re- 

Roto drill saw for cutting laminate. 

duce its light output, then immediately 
go back to full brilliance and remain 
on until the switch is opened. After it 
is turned off, however, the lamp will not 
go on again for several minutes. So 
if you are in a hurry, do not turn 
on the lamp until you are actually 
ready to start using it. It gives off 
light in plenty but no heat is trans- 
mitted to the negative, which would 
tend to curl and even melt with an 
ordinary photoflood. These lamps can 
be obtained from Hanovia distributors -if you have none locally, any store 
handling health lamps will be in a 
position to give you information as to 
where one can be ordered. 

The diagram shows how to set up the 

of solder are at the connection points. 

materials. Be sure that the emulsion 
(dull) side of the film is down against 
the panel, a point you can check by see- 
ing that the pattern reads right rather 
than in mirror fashion as viewed 
through the glass. There must be good 
contact at all points. If the panel is 
somewhat warped, use a piece of glass 
a good deal larger than the negative 

ULTRA -VIOLET LAMP 

// ̀ IJ\\ 
HEAVY GLASS 
I I 

NEGATIVE 

EMULSION SIDE 

.COATED PAPER 

PANEL 

TABLE 

Showing how the equipment is assem- 
bled to expose the sensitized laminate. 

and panel and weight it down at the 
edges with good heavy weights and 
leave it there till it straightens out. 

Exposure time depends on such fac- 
tors as distance from lamp to panel, 
line voltage and others. However, I 
have a standard which should be uni- 
versally applicable. With the lamp at a 
distance of 12 inches from the table, 
the time is 6 minutes. A couple of test 
exposures on short strips cut from 
larger panels will make this clear. Try 
to place the materials directly under 
the lamp for most even exposure. If 
the panel is more than about 8 inches 
square, the lamp might be raised some- 
what and exposure time lengthened. 
Once set for a given set of circum- 
stances, all exposures can be made the 
same in the future. A person who has 
had some experience in developing his 
own negatives and making prints will 
find all the procedures strictly matters 
of routine. 

Developing the image 
When the exposure is finished, turn 

off the light and remove the panel. 
Place it immediately in a tray of Kodak 

RADIO -ELECTRONICS 
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The First MULTI- CHANNEL 

YAGI..1PRE-TUNED TO 

CHANNELS OF YOUR CHOICE 
New/ Wl'1hf E G A R D 

... Gives You More Galin on 
Channels in Your Area 

. . Because ifs Peaked to 
Channels in Your Area 

There has never been an antenna like the COMBO - 
the first MULTI -CHANNEL TV ANTENNA that is ac- 
tually PRE -TUNED TO YOUR AREA. The Combo is 

factory peaked in 16 different channel combinations - 
one of which will give you the ultimate in perforrnarce 
on the specific channels you want. 

This is the first logical practical TV antenna develop 
ment in years. The Winegard COMBO is guaranteed 
to give better performance on all channels in your area, 
regardless of sire or number of bays of the antenna 
you are now using. 

Another original by WINEGARD! 

Available in 15 Factory Pre -Tuned Combinations 
Custom-Combo 

Model No. 
Channels 

Peaked for 

TC3-A 2 3 4 5 6 7 8 9 10 II 12 13 

TC3-B 2 3 4 5 6 7 8 9 10 

TC3-C 2 3 4 5 6 8 9 10 

TC3-D 2 3 4 5 b 10 II 12 13 

TC3-E 2 3 4 7 8 9 10 I I 12 13 

TC3-F 2 3 4 7 8 9 10 

TC3-G 2 3 4 8 9 10 II 
TC3-H 2 3 4 10 11 12 13 

TC3-I 3 4 5 b 7 33 9 IO 11 12 13 

TC3-J 3 4 5 6 7 8 9 10 

TC3-K 3 4 5 6 8 9 10 II 
TC3-L 3 4 5 6 10 1I 12 13 

TC3-M 4 5 6 7 8 9 10 i I 12 12 

TC3-N 4 5 6 7 8 9 10 

TC3-O 4 5 6 8 9 10 "1 

TC3-P 4 5 6 10 N I 12 13 

© 1955 Winegard Co. 'Patent No. 27061p5 

Designed for 0: I ri WHITE 

AND 

L` R 

Single bay Combo -S29.95 Double bay Combo -.$59.95 

5 GOOD REASONS TO INSTALL THE COMBO: 
1. Pre -Peaked to Ycur Channels 

2. Electro -Lens* Director System 

3. Completely Pre -Assembled 

4- Automatic Twin -Lack (Hardware 

5. All Aluminum and Stainless Steel Construction 

MAIL TODAY 

WINEGARD COMPANY 
3000 Scotten Boulevard 
Burlington, Iowa 

Please RUSH COMBO Bulletin No. WLI 1135 
Address of nearest dlistributor 

1. 

NAME OF FIRM 

ADDRESS 

CLTY ZONE STATE 

SIGNATURE 
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HI -FI OUTPUT 
TRANSFORMERS 

for a 100 WATT AMPLIFIER 

with 0.2% IM DISTORTION 
and a wide range of 
smaller amplifiers 

Detailed be 
BO.14 

ail 

Super -Rrochure ange 
on it-he 

Amplifier and other Hi -Fi 
equipment, with complete 

parts lists and construction information. 

The new BO.14 Super-Range 
transformer is typical of the 43 
high fidelity output transformers 
that CHICAGO STANDARD 
can supply. Used in a newly 
developed circuit with 6550 
tubes, it provides a flat frequency 
response from 10 cycles to be- 

yond 200,000 cycles and a power 
response, at 100 watts, of 15 to 
30,000 cps, ± 2 db, with only 
0.2% intermodulation distor- 
tion at 100 watts. The BO -14 is 

tapped for 8 and 16 ohm speak- 
ers and 70 volt sound systems 
and can be used for triode, pen- 
tode or ultra- linear operation. 

TRANSFORMERS FOR ALL TYPES OF HI -FI EQUIPMENT AND 

APPLICATIONS -in a variety of mounting styles -are 
available from CHICAGO STANDARD. 

Export Sales: 

Roburn Agencies, Inc. 
431 Greenwich Street, 

New York 13, N. Y. 

CHICAGO STANDARD 
TRANSFORMER CORPORATION 
3592 ELSTON AVE. CHICAGO 18, ILL. 

NEW ELECTRONIC 
GARAGE DOOR OPERATOR 

You can assemble your own operator 
and save almost half the cost. New 
Beilford -Matic kits are now furnished 
with quick -disconnect, automatic light 
and control box factory wired and tested 
-at no increase in price. Top quality 
components assure trouble -free operation. 
Detailed drawings and easy -to- follow as- 
sembly instructions with each kit. Post 
Controlled Kit. Model PCK -1L, only 
$09.00. Radio Controlled Kit, Model 
RCK -1L, only $110.00 F. O. B. Factory. 
Complete, nothing else to buy. Fully 
guaranteed. Send for folder Of complete 
line. 

$69 
0ó 

Dealer inquiries invited 

BELLFORD- MATIC, Inc. 
Dept. R.E., Maurice Ave., Cleveland 27, Ohio 
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LESALE: 
G ,u A 

Service at Home, 
MNE Mal(WnaKF rÚ0. 

(aET t Start a Buying 

Up 
SPA[UIINE. ET n 

40ga 
SELF AND CLIENTS UP TO40% LESS THAN MEG, 
Pala SALES EAST. AS VDU CAN WE NnA&t 

QFF o seooNTS.STIII MAIZE EAT COMMISSIONS. 
Poi[ Cerd bMgs fREECTMn 7ì anoeuePlan: 

American Buyers Service 
DEPT. RE, HERTEL STATION 
BUFFALO, NEW YORK 

FREE: 
vná ¿ñ 

Watch for February 
RADIO -ELECTRONICS 

NOW IN STOCK at ALMO RADIO CO. 

550 Markley St. Norristown, Pa. 

COLOR & BLACK & WHITE 

5" -5 MC SCOPE 

KIT $79.95 Wired $129.50 

RADIO 

Photo Resist Developer. The tray must 
be glass or enamel without any defects. 
Be sure to keep all water well out of the 
way since it will harm the developer. 
Agitate the tray constantly. Develop- 
ment time is at least 2% minutes, but 
overdevelopment for a couple of min- 
utes or more causes no harm and is a 
safety factor. 

The developed image will not be visi- 
ble. Developing simply dissolves away 
the resist which was not hardened by 
light; however, the resist is so trans- 
parent that this cannot be seen. 

It is not necessary to see the de- 
veloped pattern to etch it. It is a safety 
factor, however, a check to see that 
everything is as it should be. There are 
two ways to make the pattern visible. 

The first and a good way is to use 
Kodak Photo Resist Dye. Pour some in 
a tray. Take the panel from the de- 
veloper and immerse it in the dye for 
30 to 60 seconds without wetting it with 
water. Then wash the panel under a 
light stream of warm water. After this 
washing the areas to which resist has 
stuck will be dense black and the areas 
to be etched will be clear copper. Wash 
the panel thoroughly (but don't rub it) 
to see that no dye sticks to undesired 
areas since the dye acts as a resist dur- 
ing etching. The wiring pattern will be 
clearly shown in black and can be 
checked. If any lines are imperfect they 
can be touched up by applying resist 
with a brush after the panel is dry, fol- 
lowed by an exposure to the light. If 
there is black where there should be 
none, it can be scraped away. 

The second method does without the 
dye. Simply wash the panel after it 
comes out of the developer with warm 
water- around 120 °F -for at least 1 

minute until the pattern is visible. 
There will not be a great deal of visual 
contrast, but enough to see. This meth- 
od has at least the advantage that the 
dye, which is rather messy and hard to 
clean, is absent. 

Etching 
The final major step is the actual 

etching. The material used may be 
either ferric chloride or chromic acid. 
Ferric chloride is hard to get in any 
but liquid form and the liquid may pre- 
sent some difficulties in storage and 
handling - it cannot be mailed. Chro- 
mic acid can be had in chip form; it is 
mixed with water before use. 

The tray in which the etching is done 
must be glass or enamel. If enamel, it 
must be unchipped since the acid will 
eat away the metal base of the tray 
where it is vulnerable. The acid should 
not get on clothes or face; if it does 
get on the skin it is not harmful if 
washed off immediately. It is not re- 
movable from clothes. 

Immerse the panel in the acid and 
agitate the panel throughout the proc- 
ess. It is the mixture of air with the 
acid that does the etching so it is a 
good idea to immerse the piece, remove 
it and let it drip for a second or two, 
then immerse it again and keep up this 
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COMPLETE STOCK OF NATIONALLY 
RADIO & TELEVISION TESTING INSTRUMENTS, 

E G oui' 
PARTS AND ELECTRICAL APPLIANCES TO BE SOLD S 

i 
REGARDLESS OF COST. 

This is the opportunity of a lifetime! 
Below mentioned units are not kits, but all factory wired and brand new. Some models 

Prices Reduced Up to 80% have been discontinued by the manufacturer, but every one is factory sealed and 
0 carries a one year factory guarantee. Satisfaction or money refunded within 10 days. 

Model 999 Combination 
F.M.. A.M. and Television 

SIGNAL 
GENERATOR 

A.C. operated, generates 
R.F. frequencies from 150 
kc. to 50 mc. Positive ac- 
tion attenuator provides 
effective output control 

at all times. R.F. is obtainable sep- 
arately or modulated by the Audio 
Frequency. Complete with test leads, 
instructions. Reg. $39.50; now only 

$1950 

TEST CRAFT 
Model TC -10 Quality 

Multitester 

AC and DC Voltage 
Ranges: 0- 5/15/150/- 
1500/3000 Volts. DC 
Current Ranges: 0 -5/50 
ma. 0 -1.5 Amps. Re- 

sistance Ranges: 0 -100 ohms. 0 -100 K. 
Complete with batteries, instructions: A 
Size: 6 "x3/2 "x2" $985 
Reg. $16.85 now only //7 

F a ni u u s- M akr 

OHMMETER 
Has a double range of 0 -10 
and 0 -1000 ohms for ac- 
curate measurement of low 
resistance. Widely used for 
production testing. armature 
and field resistances of 
small motors relay and coil 
testing transformer wind- 
ing tests, etc. 
Complete with test leads, 
instructions. leather case. 

Reg. $36.50 $1 495 
now only 

SUPREME 
Model 543 -S 

Multimeter 
le /o WIRE WOUND 

PRECISION 
RESISTORS 

D.C. Volt Ranges: 0 -150- 
300 D.C. Ma: 0- 60 -120- 
300 -600. AC Volt Ranges: 
0 -150 -300. Ohm Ranges: 
0 -1000 /100,000. Complete 
with instructions. 

Reg. $24.50 $995 
now only 

SUPERIOR 
METROPOLITAN 
GENERAL ELECTRONICS 

REINER ELECTRONICS... 
RADIO CITY PRODUCTS.. 

SHALLCROSS 
ELECTRONIC MEASURE- 

MENTS CORPORATION. 

GRUEN 
WESTON 
TRIPLETT 
MARION 

ACRO 
GRAF -O -TONE 

MELODISC 

HOLYOKE 

SUPREME 

DUOSONIC 

WEBSTER- CHICAGO 

MAGUIRE 
TELE -TONE 
MOTOROLA 

NELSON 

CUCKOO CLOCK 

GLO 

BROIL -QUICK CHEF 

CAPITOL 
All prices are f.o.b. New Yo 

QUANTITIES ARE 

METROPOL 
106 Fifth Ave., New York II 

Dealers Selling -Out 
Net Price Price 

Model 660 -A Signal Generator 5 42.50 $ 29.50 
" III Quality Multitester 21.50 9.95 
" 200, AM -FM & Television 

Signal Generator, AC operated 39.50 24.50 
333, DC Volt- Ohm -Milliammeter 26.95 9.95 
668 Electronic Multitester 74.50 39.50 
665 AC -DC Volt -Ohm Capacity, V1VM 95.40 49.50 
630 Wheatstone Resistance Bridge 145.00 75.00 

102, Voltmeter 14.90 11.90 
103 " 18.75 15.00 
104 " 26.95 21.50 
106 Vacuum Tube Voltmeter 35.90 28.75 
107 " " " 48.90 39.00 
205 -P Tube Tester 47.50 37.50 
206 -P Mutual Conductance Tube Tester 83.50 67.50 
600 Oscilloscope 99.50 79.50 

2l/2" DC, D'Arsonval Type, I Milliammeter, Meter 9.95 2.95 
Model 507, F.S. I, 2 Milliam. Meter 12.95 3.95 
331 -JP 30 Amperes, Meter 12.95 4.95 
3" D'Arsonval Type, I Milliam. with calibrated 

Volt -Ohm Current Scale, Meter 12.95 
Radio & Phonograph Chassis Cradles 6.95 
8" Glass Recording Discs, sold only in 

cartons of 24 discs .75 each 
12" Metal Recording Discs, sold only in 

cartons of 50 discs 1.50 each 
180 Ohm resistance line cords, 6 foot with plug 1.25 each 
Electrical Iron Cords, 6 foot with plug .95 each 
Extension line cords, 9 foot with plug .75 each 
Extension line cords, 12 foot with plug .95 each 
Electrical Iron Cords, 6 foot with plug 

and on and off switch 1.25 each .45 
No. 22, stranded, tinned, copper push -back 

wire, on 500" spools.... 5.75 ea. spool 2.50 
3 speed recordplayers, with life time needle 

portable case, speaker and amplifier Reduced to 14.95 each 
MODEL CAPRI, 3 speed recordplayers, with life 

time needle, plastic case, speaker and amplifier Reduced to 16.95 each 
Model Webcor, 3 speed recordplayers, with life 

time needle, portable case, speaker and amplifier Reduced to 19.95 each 
Automatic Recordchanger Reduced to 9.95 each 
Table Radio, all colors Reduced to 9.95 each 
Table Radio, 5 tubes, all colors Reduced to 12.95 each 
Clock Radios, all colors Reduced to 18.95 each 
Electrical Waffle Iron Reduced to 4.95 each 
Electrical Mixer Reduced to 4.95 each 
Genuine, imported Black Forest, hand -carved, 

cuckoos every 15 minutes Reduced to 4.95 each 
Electronic, oscillating massager with infra- 

red heat combined Reduced to 3.95 each 
Fully automatic rotisserie and broiler combination, 

7 way, with time clock, 3 heat element, 
double powered Reduced to 24.50 each 

Infra -red heat, automatic broiler Reduced to 9.95 each 
rk, 20% deposit with order, balance C.O.D., or full remittance with order. 
LIMITED. WRITE, PHONE OR WIRE FOR IMMEDIATE DELIVERY. 
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1. 

3.95 
2.95 

.15 

.30 

.35 

.25 

.30 
AO 

ITAN ELECTRONICS & INSTRUMENT CO. 
, N.Y. Telephone: Oregon 5 -1707 Cable Address: METRONICS 

TEST TEST CRAFT 
Model TC -75 

Combination 
Test Speaker 

and Signal 
Tracer 

plus speaker sub - 
stiuution 

plus resistor tester plus field substitutor 
Plus condenser tester plus voice coil substitu. 
plus output indicator tion 

Complete with full instructions $2450 
Reg. $39.50 now only 

SUPERIOR 
Model PB -100 

Volt -Ohm- 
Milliammeter 

Measures DC Volt- 
ages to 2500 Volts, 
AC Voltages to 
1000 Volts, Resist- 
ance to I Megohm, 

Output Volts to 1000 Volts, DC Current to 
2.5 Amperes, Decibels to plus 55 D.B. Push 
Button Operation. Complete $1500 
with instructions and test leads. 
Reg. $28.40 now only 

Reg. $29.25 

SUPERIOR 
Model 1553 

Volt -Ohm- 
Milliammeter 

Meets U.S. Army re- 
quirements for accu- 
racy and durability. 
Measures AC Volt- 
ages: 0- 7.5/15/150/- 
750. D.C. Voltages: 
0 to 2.5/15/150/750. 
D.C. Current: 0 to 
7.5/75 ma. Resist- 
ance: 0 to 5.000/500.- 
000 Ohms. Complete 
with leather case. in- 
structions. 

now only $1450 

SUPERIOR 
5,000 ohms per Volt, 

Volt -Ohm- 
Milliammeter 

D.C. Voltages to 
1500 Volts. A.C. 

Voltages to 1560 Volts. Resistance to 2 Meg - 
ohms, Output Volts to 1500 Volts, D.C. Cur- 
rent to 150 Ma., Decibels to 
plus 58 D.B. Complete with in- 
structions and test leads. 
Reg. $27.65 now only $1450 

TEST CRAFT 
Model TC -50 

TUBE AND 
SET TESTER 

i ;7 +Q' ® date, incl. 4, 5. 6, 
Test all tubes tip to 

go \ 121 \ . , 7L, octals, loctals, 
11.1Watellfifik television, magic eye. 

thyrators single end. i ed floating filament, 
mercury vapor, new 
miniatures, etc. Mul- 
timeter Specifications: 

AC and DC Voltage Ranges: 0. 1.100. 1000.5000. 
DC Current Rarges: 0.10.100 -I Amp. Low Res. 
Range: 0- 10.000 Ohms. Medium 
Re. Range: 0. 100.000 Ohms High 
Res. Range: 0 -, megohm. Com- 
plete with test leads and instruc- 
tions. Reg. $49.50 now only 

$2950 
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111E2 WAY AWRW i??tVF 

COMMUNICATION TOWERS 
Now you can have a tower that combines rugged strength with 
easy erection. E -Z Way Towers will stand a wind load of 40- 
60 lbs. per square ft. and with our new portable gin pole, it's 
easy to erect a 120 ft. tower in one piece. All work is done on 
the ground and this one shot erection method saves time, 
money and ends dangerous climbing. Find out about E -Z Way 
-the industry's new leader now! 

C-25 

1< 

C-15 C-1 2 C-10 

C -25 C -20 C -I5 C -I2 C -10 shown 

Width 
Weight per ft. 
Max Height 
Max Guy Space 
Legs 
Horizontals 
Diagonals 

25" 
21 Ib. 
400 ft. 
60 ft. 
2" pipe 
11/4" pipe 
3,Q" pipe 

20" 
15' /2 Ib. 
330 ft. 
50 ft. 
11/3" pipe 
I" pipe 

1 /I' pipe 

14" 
9 Ib. 
230 ft. 
50 ft. 
I" pipe 
3e" pipe 
3 /e" rod 

10.5" 
5.5 Ib. 
160 ff. 
40 ft. 
34" pipe 
1/" rod 
5/16" rod 

10" 
4.2 Ib. 
120 ft. 
27 ft. 
1/2" pipe 
1}" rod 
5/16" rod 

6.5" 
2.8 Ib. 
80 ft. 
35 ft. 
I3" rod 
/e" rod 

1 /4" rod 

When maximum height and guy spacing are not exceeded, towers are rated for 40 Ih. wind load. 

TV TOWERS 
Thousands are using E -Z Way TV 

Towers. Made in Florida fo with- 
stand the severest hurricanes. 
Patented ground post. No guy 
wires. Crank up and down, tilt 
over, for complete safety. Write 
for free TV Tower Catalog. No. TH 

TOWERS FOR HAMS 
The answer to a ham's dream - 
crank up and down, tilt over. 
Heavy duty towers, yet easy to 
install and adjust antennas. Pat- 
ented E -Z Way ground post. No 

guy wires required. Write for free 
Ham Tower catalog. No. HH 

Write for free 

Communication 
Tower Catalog No. CH 
When writing for catalog 
specify height of tower and 
type of antenna (make and 
model) you intend to use. 

E -Z WAY TOWERS INC. 

5901 E. BROADWAY PHONE 4 -3916 

P. 0. BOX 5491 TAMPA, FLORIDA 

ELECTRONICS 
Prepare for un- ENGINEERING DEGREE 
limited 

IN 27 MONTHS 
oppor- 

tunities oP the 
Electronic Aga! 
Earn your B.S. degree in 27 months at Indiana Technical 
t'ollege. Intensive, specialized course. Comprehensive 
training in math and electrical engineering. advanced 
radio theory and design, television, electronics. Modern 
laboratories. Low rate. Also R.S. DEGREE IN 27 
MONTHS in Aeronautical, Chemical, Civil, Electrical 
and Mechanical Engineering. G.I. approved. Enter Decem- 
ber, March, June, September. lìnn part of your expenses 
in Fort Wayne while studytne. WCIite for catalou. 

INDIANA TECHNICAL COLLEGE 
1716 E. Washington Blvd., Fort Wayne 2, Ind. 
Please send me free information on B.S. ENGINEERING 
DEGREE IN 27 MONTHS as checked. 

Electronics Chemical Aeronautical 
Civil Mechanical Electrical 

Name 

Address 
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I t's New!! It's Sensational!! 

7 

THE 1956 ALL -DIFFERENT "JUMBO 
RADIO -ELECTRONICS PARTS KIT" 

Thousands of 
NEW & VALUA- 
BLE ELECTRON- 
ICS COMPO- 
NENTS are your 
at a FRACTION 
OF ORIGINAL 
COST. You get 17 
chockfull lbs. of: 
SWITCHES. TER- 
MINALS. KNOBS. 
CONDENSERS. 
CONTROLS, RE- 

. S/STORS SAMS' PHOTOI'ACTS, 
HARDWARE 
SOCKETS COILS. 

C 'ii WIRE P L 
I; ,4 f DOZENS & T '! 44,4 --. ENS OF OTIIfTR 

$3.95 
75% Dep. Req. with order -Please add sufficient postage 

1.11 
RADIO CORP. 

67 Dcy Street 

RADIO 

routine. The time will vary from about 
20 to 40 minutes ; it is finished when all 
metal is removed from the blank areas. 

Wash the acid off the piece when it 
is etched, then remove the dye if it has 
been used. The solvent for the dye is 
the developer which may also be used 
for any other cleanup of the dye, 
though sparingly for it is not cheap. 
Clean the piece of resist even if no dye 
was used. Kitchen cleanser can be used 
to save money in either case. 

Using the product 
You now have a printed circuit equal 

in quality to any you can buy. You are 
not finished, however. You must drill 
the necessary holes. If the piece is % 
inch or more thick you can simply put 
it on the drill press or use a hand drill 
in the normal way. The rear may chip 
somewhat as the drill goes through, but 
that is not serious if you do not care 
about appearance. For professional re- 
sults, however, always back the piece 
with wood. If you have the usual set of 
fractional drills, a 1/16 -inch diameter 
hole is adequate for all the connection 
points. If you have drawn the concen- 
tric holes as instructed, the drill will 
center itself automatically. 

Be very careful in drilling larger 
holes. Normal sizes, even as much as 3a 
inch for mounting potentiometers and 
the like, may be drilled. But note the 
tendency of phenolic to chip and work up 
to the final size by using a series of 
smaller drills. For holes to accommo- 
date tube sockets, for example, use a 
fly cutter or hole saw. Do not try to use 
ordinary chassis punches. Phenolic can 
usually be punched, but not that way. 
To trim the piece to size, use a hacksaw 
with the finest teeth. A good device for 
this purpose if you have a drill press is 
a gadet like the Roto drill saw (see 
photo). This can be used with a drill 
press by adding a couple of pieces of 
metal in the form of a Y to keep it from 
rotating. The spring shown in the photo 
holds the pieces firmly enough to pre- 
vent rotation but slides up the post 
when desired. 

Bare -copper printed circuits are 
rarely used in industry because a plated 
copper takes dip -soldering better, es- 
pecially if the plating is solder. For 
hand -soldered pieces, the bare copper 
presents no problem at all. If you don't 
use it immediately, clean it before use 
with an abrasive kitchen powder. Use 
an Ungar or similar iron with a 20- 
watt chisel or pyramid tip. Get the foil 
just hot enough to make the solder flow 
and don't be afraid to touch the solder 
to the iron, despite normal practice. 
Too much heat will lift the foil, but 
normal care prevents that. The appear- 
ance of the panel (see Part I) after 
soldering is shown in one of the photos. 
The little blobs of solder at each con- 
nection point make a perfect job. 

Non -circuitry uses 

Etched circuits are useful for many 
purposes other than simple wiring - as 
commutators, switches, etc. One rather 
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NOW! PHOTOFACT BRINGS YOU 

EXTRA SCHEMATIC COVERAGE 

you get immediate coverage on leading 

receivers just as soon as they hit the market! 

IT'S AN "EXTRA" SERVICE - 
IN ADDITION TO REGULAR COVERAGE - 
AT NO EXTRA COST TO YOU 

The January issues of Sams' PHOTOFACT contain the 
first of a series of schematic diagrams covering the 
nation's top manufacturers' new model releases. Look 
for PHOTOFACT Sets 302, 303, and 304 at your Parts 
Distributor today! See for yourself how PHOTOFACT 
keeps you current with the present output of new TV 
and Radio Models. Be sure to enter your "standing 
order" for each new monthly release of Sams' PHOTO- 
FACT Sets- they'll put you out ahead in service work. 

remember -you get the world's finest service data - 
you get it fastest in PHOTOFACT 

HOWARD W. SAMS & CO., INC., 2205 E. 46th St., Indianapolis 5, Indiana 
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... another 

MALLORY 
service- engineered 

product 

Exact 
Duplicates 

as you prefer them 

Want them ready to use? 
Mallory can give you completely assem- 

bled dual controls in all the styles and 
characteristics to fit the most popular 
TV and auto radio sets. 

Want to assemble your own? 
A small stock of Mallory factory - 
assembled sections, switches and shaft 

tips lets you make thousands of com- 
binations to match each job. It takes 

you only a few minutes to complete 
the control you need, and you save all 
the time of shopping for the right 
combination. 

You're right either way - 
with Mallory. Mallory Dual Controls 
assure you of duplicating the exact 
characteristics you require . . . with 

noise -free, long -lasting, stable controls 
that assure customer satisfaction. Your 
Mallory distributor carries a full stock 

of both types. See him today! 

Capacitors 
Vibrators 
Resistors 

Controls 

Switches 

Rectifiers 

Power Supplies Filters 

Mercury Batteries 

P R. MALLORY ß CO.Ine. 

MALLORY 
I. R. MALLORY A CO. Inc., INDIANAPOLIS 6, INDIANA 
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unusual use - distinctive nameplates, 
dials, and meter scales - gives in- 
triguing and delightful effects. 

There are several possible methods of 
making nameplates. For each it is nec- 
essary to make the master with the 
appropriate printing, writing or typing. 
A printer will furnish a "reproduction 
proof" of anything you like at very 
small cost, but you can save money and 
time by cutting out letters or whole 
words and phrases from magazines, 
using your letterhead for your name. 

To make an etched nameplate simply 
go through the steps outlined exactly 
as if the master copy were a circuit 
drawing. This will give copper lettering 
on the phenolic background. However, 
you can have jet -black lettering on any 
material you like as long as it is not 
very porous -phenolic, any metal, chas- 
sis, rack panels and so on. To make 
these, carry through the process as far 
as development in the Photo Resist De- 
veloper exactly as though you were 
working on normal laminate. Then dip 
the piece in Photo Resist Dye, rinse 
with water and stop. You can use a re- 
verse system to obtain bright metal let- 
ters on a black background simply by 
using a positive film (black lettering on 
a clear background) instead of the 
usual negative. 

Using laminate to etch nameplates 
gives beautiful results -provided there 
are no very thin lines to reproduce. 
Thin lines tend to be damaged because 
the solution works on the unprotected 
edges of the letters as they are formed 
by etching away the background mate- 
rial. Thin lines are too easily obliter- 
ated in this way. 

In any nameplate process, finish off 
the job by giving it a coating of Krylon 
or similar clear plastic spray to pro- 
tect the dye from abrasion or to keep 
the copper gleaming. 

Some of the materials mentioned in 
this article may not be easily obtainable 
everywhere or may be obtainable only 
in larger quantities than occasional 
experimental use warrants. A list of 
companies selling kits and materials 
in small quantities is given on page 36 
of the September, 1955, issue. END 

/ i2,- -tv t-, 

"These callbacks are a nuisance." 
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...another 

MAí LORY 
service- engineered 

product 

NOW 
Mallory 
Selenium 
Rectifiers 

in a convenient 
protective carton 
Every service man who has found sele- 
nium rectifiers damaged when thrown 
together on a shelf or in a bench drawer 
will appreciate the new Mallory pack- 
age. In each compact carton you get 
ten stacks ...each one in a separate 
cut -out compartment ... including all 
the mounting hardware you need. 

Stacks stay in place during shipment 
and in your shop. They can't get 
chipped or bent. They're protected 
right up to the instant you install them 
in a set. 

Just as the Mallory carton is a new 
high in convenience, so is Mallory 
rectifier performance a new high in 
service and uniformity. Mallory- devel- 
oped manufacturing techniques assure 
you of extra long life and low forward 
voltage drop in every stack you use. 
Get your stock today, from your local 
Mallory distributor. 

ii_ Technicians 
r 

sews 
FRSAP TALKS OF UNITY 

The question of unity was one of the 
most important discussed at the Octo- 
ber meeting of the Federation of Radio 
Servicemen's Associations of Pennsyl- 
vania. After going into the matter in 
detail, it was resolved that the dele- 
gates take the question of joining 
NATESA back to their chapters or 
groups for discussion and approval or 
otherwise. 

The system of self -licensing as advo- 
cated at previous meetings was an- 
other important matter taken up. The 
plan as proposed would be set up on a 
local level, but through the state fed - 
eration. This was also referred back to 
the delegates to present to their locals 
for discussion. 

Newsletter, plaque and lecture com- 
mittees were appointed by president 
Bert Bregenzer, and reports on group 
insurance were considered. 

CINCINNATI LICENSING 
A system of self -licensing is expected 

to take effect shortly in Cincinnati. It 
is sponsored by the Association of Tele- 
vision Service Companies and is lim- 
ited to members of the association. 
Among the qualifications necessary for 
the association's license are: possession 
of adequate test equipment, service 
data and replacement parts; at least 
one qualified television technician ; a 
business telephone; regular operation 
during standard business hours; ade- 
quate insurance on customers' property 
and a 90 -day guarantee on parts fur- 
nished and work done. 

A qualified technician, under the as- 
sociation rules, must have 8,000 hours 
of practical experience in TV servicing 
(about 4 years) and pass oral or writ- 
ten examinations. Alternatively, he may 
have 4,000 hours' experience plus cre- 
dentials from an accredited service 
school, and pass the same examinations. 
A television serviceman will be certi- 
fied if he has 2,000 hours of service and 
is otherwise qualified; an apprentice, if 
he has school training and 3 months' 
experience; a trainee, if he fails to 
qualify for apprentice. A licensing fee 
of $15 per shop and $2.50 per man will 
be levied. 

NEW STATE ASSOCIATION 
A temporary board of 11 members 

was elected and a provisional consti- 
tution for a California state group rati- 
fied at a meeting held in October under 
the auspices of the Television Service 
Betterment Committee of California. 

P. R.MALLORY a CO.Ine: 

MALLORY 
P. R. MALLORY i CO. Ins., INDIANAPOLIS 6, INDIANA . 

Capacitors Controls 
Vibrators Switche' 
Resistors F edifier. 
Power Supplies Filters 

Mercury Batteries 
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Baldvs"n"`" 
SUPER DE LUXE 

31 -TUBE 

#630 TV CHASSIS 

#630 SUPER DELUXE 31TUBE TV KIT 
OPERATES 16" to 21" PICTURE TUBES Engineered 

strict adherence to the genuine RCA 5630 Plus 
:ldr,l fcaturrs FULL 4MC BANDWIDTH CAS - 
CODE TUNER COSINE DEFLECTION YOKE LARD. 
ER POWER TRANSFORMER KEYED ADC 12" 
SPEAKER CONDENSERS mot RESISTORS at rated 

tnacities 
and tolerances. You receive a COMPLETE 

SET of PARTS and TUBES, everything needed is in- 
cluded (less CRT & wire). All I.F. Coils and Trans- 
formers are factory pre -aligned and tuned. You will 
enjoy building it with "LIFE -SIZE easy to follow 
stee.by -stets ASSEMBLING INSTRUCTIONS" included 
with each KIT. 

Slashed to $99Leaa CRT 
99 

Similar KIT for 24" or 27" CRT 
Sis 10.39 slashed to 

#630 SUPER TV CHASSIS DE LUXE 
LICENSED UNDER RCA PATENTS 

COMPLETE READY TO PLUG IN AND PLAY 
Similar in feature. to the 16" to "I" TV KIT above. 

Slashed fo $ 142.27' CRT) 

t-#630 v TECHMASTER- 
COMPLETE LINE AT SPECIAL PRICES 

Catalog mailed on request 

STANDARD CASCODE TUNER 
For better all around Performance 

Ptete w'th tubes atol Brooks CASCODE 

el 5.97 MANUAL with step-by-stel instructions and d 7 
all extra parts needed. 

PULSE KEYED AGC KIT 
Finest, most accurate and the easiest Kit to install 

any make TV RECEIVER including the No. 63 0 in 
mproves performance and insures a steady picture 

all channels. 
COMPLETE SET OF PARTS $2.99 

Including OAt'n tube & Instructions 

FLYBACK TRANSFORMER 
Titis is the most terrific new sensation in Flyback 

s 

Transformers. It is similar to the popular Nu. X -1153 
and goes up as high as 161íV. With It you receive 

asy- to- follow instructions and schematic 
siagrams that Ptsly to improve practically $ 4.86 
all makes of TV Receivers 

COSINE DEFLECTION YOKE 
'i,. u 1, .t achievement in the 70° type. with coot - 
`II, tit Scot) network. Will add new life to any TV 

brilliance. clarity and swoon. This is the 
1011e we stlttply ,with our Kits, with 

s 
i 

ti receive easy -to- follow instructions ai lto diagrams 

18KV YFLYBACKerTRANSF 
now 

conversions easy on any make TV Set. Customers 
report excellence on 24" and 27" TV Sets built or 

with titis Transformer. 
55.24 

converted 
Instructions and schematic 

\diagrams included 

(-COSDEFLECTION YOKE 
N I:W 90 I l'E, with complete wired network. It 

INE 
all Problems formerly sought for, in 90° 

okes- for undistorted clear pictures and ease of 

erall sweep. Instructions and schematic 
diagrams included for building. replacing 
nd converting 

MICA & CERAMIC CONDENSERS 
Values up tol 85c each 

5, 10, 51, 56, 82, 100, 120, 150, 220, 
270, 330, 390, 170, 510, 680. 1000, 1200. 
1500. 3900, 6800 M M F Your choice 5caeh 

Brooks LIFESIZE TV INSTRUCTIONS jg 
for building any D 030 TV Receiver $ I- poetpald 
from the original 111" to the latest 27" 

90' TV CONVERSION MANUAL. hove 50 postpaid to convert any T'V sl.'l' to 24 ". 27 ". eM. 

CUSTOM -BUILT CABINETS M FACTORY ó YOU 
3 LEADING 1956 STYLES in genuine 
Mahogany or walnut (blond 10r: extra 

Ready drilled for any It 630 TV chassis 
rod cutout for any 16 ", 17 ", 19 ". 20" or 
21" picture tube at no extras in price Also 
supplied with undrilled knob Panel for any 
other TV set EVERYTHING NECESSARY 
for an easy Perfect chassis and CRT assem- 
bly is Included Each cabinet is delivered 
complete as pictured with mask. Safety 
. g.class. mounting brackets, backboard. back - 
cop. hardware and assembling instructions 

Each cabinet Is shipped In an air euit 
tined carton from FACTORY to YOU! 

GEM $35.91 

GEM 
also 

available 
for 

24" or 27" 
picture tube 

$59.54 

WESTCHESTER 588.70 

MAN - 
HATTAN 

also 
available 

for 
24" or 27" - picture tube 

MANHATTAN $53.43 

$79.22 

(- DUMONT OR THOMAS PICTURE TUBES--- - 
BRAND NEW in Factory Sealed Cartons-With a Full Year Guarantee 

1 If 17BP4Aÿ2 2-66 IL1 ff21EP4B$J2'21 I24fY124CP4AYLLO""I21f 27EP4A4" 
Aluminized Aluminized i Áluminized i J 

21 "TV CONVERSION KIT SELENIUM RECTIFIERS 
Positively the HOTTEST item in CONVERSIONS. 
Customers tell us they even use it to bring a 

21" Set up -to -date for greater power, bril- 
liancy and clarity. 
Convert ANY MAKE TV RECEIVER including #630 
to operate the 21 " or ANY 70° PICTURE TUBE 

COMPLETE SET OF ESSENTIAL PARTS includes 
matched set of Todd 70° COSINE DEFLECTION 
YOKE and TODD HV FLYBACK TRANSFORMER 

List Price $33.50 

Your $i 3,97 
Jv 

price...Y CONVERSION MANUAL with 
Step- byStep Instructions ó Diagrams. 

Similar Kit for 24 ", 27" or any 90° CRT $1 5.9 

/UNIVERSAL MOUNTING BRACKETS 
Complete - 

Including band 
that holds 

picture tube 
Fits All 

121/2" to 21" 
picture tubes 

n 

#630 TV BASIC PARKS KIT - 
PUNCHED & DRILLED CHASSIS PAN 
BRACKET & SHIELD KIT (18 items) 
VIDEO & I.F. KIT (19 items) All for Only 
POWER TRANSFORMER #201T6 A 
VERTICAL OUTPUT TRANSFORMER $29.97 
VERTICAL BLOCKING TRANSFORMER VV 

FLYBACK TRANSFORMER #21IT5 Including 
FOCUS COIL, 470 ohms #202D2 Instructions 
COSINE DEFLECTION YOKE 70° 

$4.97 

#630 Parts in COMPLETE SETS 
TV WIRE & SOLDER KIT, for any Set $ .98 
630 -KIT, screws, nuts, rivets, washers, etc 1.69 
VIDEO AND I.F. KIT, 19 items 4.99 

3.97 VARIABLE CONTROL KIT, 9 controls 
CARBON RESISTOR KIT, 107 resistors 
WIREWOUND RESISTOR KIT, 4 resistors 
ELECTROLYTIC CONDENSER KIT, 6 tond 
TUBULAR CONDENSER KIT, 38 condensers.... 3.63 

4.98 
1.76 
4.96 

NINTS FOR BETTER PERFORMANCE 50Ç postpaid 
on your 310:ít1 CV receiver 

70° TV CONVERSION MANUAL hoW to50T postpaid 
Convert ally 'CV SET' to 17 ", $1 ". etc. T 

65 ma. . - . $46 250 ma. . . $1.08 
75 ma. . . . .49 300 ma. . . 1.19 

100 ma. . . . .62 350 ma. . . 1.26 
150 ma. . . . .74 450 ma. . . 1.42 

PM SPEAKERS (ALNICO #5) 

Brand New Factory Guaranteed Stock 
1 oz. mag. on 3" to 6 ", heavier mag. on 8" & 12" 

3" $ .98 6" $1 58 
4" 1 17 II 8" 2 64 
5" 1 29 12" 4.67 

TUBULAR CONDENSERS -85 °C 
'fill. llli. \i.I7'Y- EquallY as Doit for 7'V ur Radio Work. 

I:xain P le "f value we 'tRoi. . . .t1.I -0iuly Lists at 31k 

.005 -400v .... 4c ' .047 -600v .... 9c 

.01 -400v .... 5c .1 -600v .... 12c 

.02 -400v .... 5c .25 -600v .... 14c 

.047 -400v .... 7c .001 -1000v ... 11c 

.1 -400v .. 9c .01 -1000v ... 14c 

.25 -400v .... 12c .035 -1000v ... 16c 

.005 -600v .... 7c .05 -1000v ... 18e 

.01 -600x .... 8c .1 -1000v ... 22c 

.02 -600v .... 8c .5 -400v .... 28c 

CARBON RESISTORS 
Regular factory stock in. Stackpule. I.R.C. Speer. Order 
any ohmage from 2.2 ohms to 10 meg in the desired 
tolerance. Deduct 10c70 on lots of 100 or over. 

1/2 WATT, 5 %....5e 10%....4c 20%, ... 3c 
1 WATT, 5 %....6e 10 %....5c 20 %....4c 
2 WATT, 5%....9e 10% 7c 20 %....5e 

ELECTROLYTIC CONDENSERS-85°C 
40/10/80 mfd-450/450/150v $1.37 
40/40/10 mfd-450/450/450v 1.49 
80/50 mfd-450í50v 1.49 
40/10/10 mfd-450/450/350v 1.37 
20/80 mfd-450/350v 1.49 
250/1000 mfd-10/6v .98 

20 mfd-150v ..27c 8 mfd-450v 26c 
20/30 mfd-150v.38c II 20 mfd-450v 42c 
50/30 mfd-150v.39c 30 mfd-450v 49c 

t CASCADE MANUAL. how to 
TTPa1i C'asco7 Tuner to any make25` tsustpnid 
TV Set. 

E yy gg EE 5 y' A- WCto Aril A.G(ì.tá ll* uákK1V25T postpaid 
Receiver 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7,N.Y. COrtland07259 

150 RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


TECHNICIANS NEWS (Continued) 

The meeting was held in San Jose, 
with the Radio Television Association 
of Santa Clara Valley (RTASCV) as 
hosts. It was the third organizational 
session under the sponsorship of the 
committee; the first session was held 
last May. 

Chairman Thomas Lawson of the 
TSBCC, acting chairman of the new 
group, stated they hoped to file articles 
of incorporation before the end of 1955 
and to be ready for election of full -term 
officers and all other association activi- 
ties before May. 

A NEW PAPER 
We have just received Vol. I, No. 1, 

of RTA, official publication of the Radio 
Television Association of Santa Clara 
Valley (Calif.). The new magazine is 
an attractive 6 x 9 -inch, 16 -page 
publication. Unlike many technician's 
journals, it is thoroughly advertising - 
conscious and presents itself as "a di- 
rect approach to the Valley's top 
dealer- service organization group . . . 

a highly flexible medium that will bring 
big returns to our advertisers." Direct 
results are three full -page ads (includ- 
ing the front cover) and several small- 
er ones. 

Most interesting of the editorial fea- 
tures are an account of cooperation 
with station KNTV; a report on the 
state unity meeting; the RTASCV 
Standards of Practice, which includes a 
16 -item code of ethics, an editorial by 
the president of the association, H. 
Lawrence Schmidt. 

OHIO STATE GROUP 
A state TV service association for 

Ohio was formed at a November meet- 
ing in Columbus. It will be known as 
TESA (Television Electronic Service 
Association) of Ohio, and will be 
affiliated with the National Alliance of 
Television Electronics & Service Asso- 
ciations (NATESA). 

Richard E. Miller, Sr. of Cincinnati 
was elected president; Marvin A. Miller 
of Springfield, Vern V. LaPlante of 
Toledo and Harry L. Hakes of Hills- 
boro, vice presidents; John T. Graham 
of Columbus, secretary- treasurer. The 
organization is expected to represent 
about 16 local groups. 

L. I. HAS DISTRIBUTORS 
The Long Island Guild informs us 

that they were in error in the state- 
ment that there is no bona fide Sylvania 
distributor in their territory. This 
statement was made in a letter to Syl- 
vania, an abridgment of which was 
published in our December, 1955, is- 
sue on page 115. 

The guild apologizes to Long Island 
Electric and Melville Radio, two dis- 
tributors who have been cooperating 
with the guild program. The fact that 
they were Sylvania distributors was 
accidentally overlooked at the time the 
letter was written, the guild report 
stated. END 

JANUARY, 1956 

WthetiHt&Iing 
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,uiotld about 

because Sangamo 
Telechief Capacitors 
still outperform all 

J ' other paper tubulars 

What do we mean when we say 
Sangamo Telechief Capacitors 
outperform all other molded 
paper tubulars? 

Simply this: When it comes 
to moisture resistance ... opti- 
mum operation in high tem- 
peratures ... when it comes to 
holding rated capacity under 
all conditions, the Sangamo 
Telechief wins hands down. 

Tests by major manufacturers 
and branches of the Armed 
Services -not our tests -have 
proven that Telechiefs outlive 

all other molded tubular ca 
pacitors ... that they have a 

final insulation resistance 10 to 
15 times greater than any other 
paper tubular because they're 
molded in HUMIDITITE ... 
the remarkable plastic mold- 
ing compound developed by 
Sangamo. 

HERE IS TRULY EXTRA VALUE AT NO 

EXTRA COST! Best of all, Tele- 
chief, the biggest value in 
molded paper tubulars, is avail- 
able to you at the price of an 
ordinary capacitor. 

SC55-9 

SANGAMO ELECTRIC COMPANY 
MARION, ILLINOIS 

151 

www.americanradiohistory.com

www.americanradiohistory.com


IFIt111D 

MAKE BIG MONEY 

SELLING MASTER 

TV SYSTEMS 

... This Handy Guide Shows You How! 

r 

Cash -in on television's fastest growing market by selling master 
TV systems to motels, apartments, clubs, schools, and hotels. This 
big, data -packed booklet explains every step ... from making 
cost estimates of each job and selling an installation to laying -out 
the system, calculating DB gain and loss, locating and installing 
equipment, maintenance, servicing, and much more. Every cal- 

culation is figured out for you -no complicated mathematics 
needed. Over 35 helpful photos, charts, diagrams, and schematics 
make things doubly easy to understand. 

Learn how you can sell distribution systems in your area and 
boost servicing and TV set orders in the bargain. Send 25 cents 
for your copy of the Jerrold booklet, "Installation Made Easy." 

Use coupon below! 

The JERROLD TV 
Multi- Outlet SYSTEM 

Distribution 
Amplifier 

Line Splitter 

Line -Tap 

Impedance Matcher 

SEE WHAT THIS VALUABLE 
BOOKLET CONTAINS 
Selling Multi -Outlet Systems 
On- the -Spot Proposals Distri- 
bution Amplifiers Mixing Net- 
works Signal- Splitting Net- 
works Line Taps Antennas 

System Layout Dollars 8. DB 
What Amplifier Ratings Mean 
Overcoming Cable Losses 

Tap -Off Theory The "Break - 
Even" System Cascading 
Amplifiers Mounting Equip- 
ment Balancing 8 Adjusting 
Systems Maintenance Serv- 
icing Systems Constructing 
Baluns etc. 

JERRULIJ 

JERROLD ELECTRONICS CORP., 23rd and Chestnut Sts., Phila. 3, Pa. 

Gentlemen: 

Please rush copies of your new booklet, "Installation 
Made Easy." I enclose 25 cents for each copy (35¢ outside U.S.A.) 

Name 

Address 

City Zone State 
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Records 

oI 
Note: Records below are 12 -inch LP 

and play back with RIAA curve unless 
otherwise indicated. 
Spotlight on Percussion 

Arnold Goldberg and Kenny Clark 
Vox DL -180 

This Vox entry in the percussion sweepstakes 
has one fault: the voice narration is too loud 
for the level at which the record must be played. 
This is the more unfortunate because this excel- 
lent recording possesses many subtle nuances 
with high test value in weeding out merely fine 
from superb high -fidelity systems. 

Extremely clean and well defined, it has a 
truly fine transient response. The drums are not 
particularly bigger or deeper, but the delicate 
qualities - of the instruments are defined with 
great clarity and faithfulness. The rapid rolls 
of traps, drums, temple blocks, castanets and 
guiro (gourd with scraper) are highly ex- 
ceptional test material for transient response; 
the individual staccato pulses are distinct even 
in the most rapid bursts. Any tendency to blur 
them indicates poor transient response, an un- 
stable amplifier or speaker hangover. 

The record will sound pretty good on just 
about any system worthy of the high- fidelity 
label ; but there are several sure -fire measures 
of genuine response below 30 cycles and very 
severe tests of rumble, hum and overall noise 
figure. In the marimba passage an underlying 
rumble consists apparently of beat notes, striking 
transients, possibly a touch of mike blast and 
very likely a touch of tape- recorder flutter. On 
a system responding below 30 cycles this pro- 
duces a sound as of a heavy and near diesel train. 
To some degree the same effect is found in the 
vibraphone passage. In other portions, where 
the gain was boosted in cutting the master, the 
tape- recorder flutter is plainly audible- provided 
the playback system has an extremely low noise 
figure. Finally, a faint groove -echo (or possibly 
tape print -through) in several spots ahead of 
the voice (perhaps 50 or 55 db down) will be 
audible only on systems with superb noise figures. 

Xylophone and castanet transients are very 
well defined but if the system goes far enough 
down one can hear a touch of mike blast pro- 
duced by the violent attacks. The curious "spit" 
of the whip (actually a mouse -traplike arrange 
ment of two wooden blocks) is excellently re- 
produced. The very fine definition of the multi- 
track recording of Anchors Aweigh and the 
other selections by Goldberg and Clark provides 
exceptional material for testing playback defini- 
tion. The accompanying booklet (by R. D. Dar- 
rell, Ward Botsford and Rudolph Van Gelder) 
does a fine job of covering the various musical 
and sound aspects. Teachers of music, as well 
as audiophiles, will find this a most useful 
recording. 

Easy Listening Vol. 3 
Red Daugherty Sextette 

Audiophile AP -27 (AES) 
Set your equalizer for AES bass and a flat 

or -6 -db treble (the EUR curve isn't bad 
either), raise the volume so the piano is about 
as loud as it would be in your room and you 
can measure how far short your hi -fi system is 
of the best possible by measuring how far short 
of actually being there the effect is. 

Assuming that your system is capable of pro- 
ducing a true "being-there" effect you can 
demonstrate that response above 10 kc is essen- 
tial for realism by playing this with and with- 
out a 10 -kc cutoff. A good part of the illusion 
is produced by the remarkably clean and sharp 
traps which require a very fine transient re- 

(Continued on page 154) 
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LEARN MORE ! EARN MORE 
WITH H. G. CISIN'S TV SERVICE BOOKS 

Facfs About 
"SHOOT TV & RADIO 

TROUBLE FAST" 
This newest Cisin book was written 

in response to the demands of thou- 
sands of radio -television servicemen. 
Mr. Cisin, inventor of the AC -DC radio 
circuit, has adapted his famous stream- 
lined trouble shooting method to serv- 
icing of AC -DC radios, in the only book 
which combines both TV and radio 
trouble tracing. SHOOT TV & RADIO 
TROUBLE FAST also contains a sec- 
tion on PRINTED CIRCUIT SERVIC- 
ING, of vital interest to all servicemen. 

FACTS ABOUT THE AUTHOR 
H. G. Cisin, technical author and pub- 

lisher, is also well -known as a radio and 
television inventor, electronic consulting 
engineer and educator. 

Holder of six U.S. patents, perhaps the 
most famous of his inventions is the basic 
AC -DC circuit which makes present -day 
small radios possible. Among the concerns 
he has licensed under his patents are: 
RCA, AT &T, W.E. Co., Bell Telephone Co., 
and many others. He is also the inventor 
of the 3 -way portable radio and of other 
important television and radio devices. He 
is the author of many technical books and 
also of hundreds of radio & TV technical 
articles. 

Mr. Cisin learned practical television 
servicing the hard way by actually work- 
ing at a test bench on hundreds of faulty 
TV sets. He has trained thousands of tech- 
nicians, many now owning their own pros- 
perous TV service concerns, or holding 
highly paid TV positions. A graduate of 
Cornell University, he has concentrated on 
teaching television and radio to men with 
little formal education. His years of study, 
practice and experience are embodied in 
his radio and television service books. 

WHAT TV SERVICEMEN & TECHNICIANS 

SAY ABOUT CISIN BOOKS 
Send another copy. Have one. but am afraid I might 

mislay it. Can't afford to be without it. 
Edward Danek. Chicago. Illinois 

As TV instructor, writer and technician. I can fully 
appreciate this fine book. 

Nicholas B. Cook. Paterson, N. J. 
Enormously pleased with results obtained by using 

your book. Hasn't failed 
Jos 

me p h B. Seiler. Chicago. Illinois 
Your hook has taken the mystery out of TV servicing. 

Better than any hook on the subject I have ever seen. but 
still the lowest priced. 

John B. Klelsen (Jack's Radio Hospitals. 
Chicago. Illinois 

Your 
bench job 

book helped 
with the of 

has 
servicing icing organizations j 

here. 
A. J. Thornton. Kalamazoo, Michigan 

Please send me another book. Lent my copy to a friend. 
also a TV serviceman. and can not get it back. We both 
Wink it's great. 

E. L. Coleman. Youngstown. Ohio 
Enable to see how you can give so much for no little. 

Paid three times as much for other TV service books 
which didn't contain 1 percent of the information in your 
book. 

Frank Stuprich. Detroit, Michigan 
Clear. concise handling of a complicated subject in a 

way the average serviceman can easily grasp it. 
Thomas E. Denton. East Orange. N. J. 

Iiiin.Ire.k of çiu,ilar letters in our 

FREE 
TV & RADIO TUBE 

SUBSTITUTION GUIDE 

with every purchase of $5 or over 

FREE: 
TV & RADIO TUBE 

SUBSTITUTION GUIDE 

SHOOT TV & RADIO 
TROUBLE FAST 

NEW! A complete section 
on Rapid Trouble Shooting 
of AC -DC radio sets com- 
bined with new edition of 
Rapid TV Trouble Shooting 
Method. Enables you to lo- 
cate radio & TV faults in 
record- breaking time, re- 
gardless of make or model. 

Quickest Radio & TV Trouble Shooter - 
No. T2 $1.50 

TV CONSULTANT 
NEW, easy to use wav to solve 
toughest TV troubles. UHF and 
COLOR TV sections included. 
Modern alignment methods clearly 
shown. tell exactly WHAT to do 
and HOW to do it. Practical point- 
ers on the Use of all TV TEST 
INSTRUMENTS. Over 300 nix. 
raster and sound symptoms. De- 
tailed directions tell where and how 
to find faulty parts. Over 135 
RAPID CHECKS. many wing pia 
tube as trouble locator. 125 illstr. 
of scope wave fonds, diagrams, station patterns, show 
various defects. NO THEORY -NO MATH -NO 
FORMULAS -just practical service info covering all 
types of TV sets. 

TV Serviceman's Silent Partner 
No. Ll Only $2 

RCA TV MODELS 
1947 to 1955 TUBE 
LOCATION GUIDES 

Moat complete compilation of RCA Trou- 
ble Indicating Tube Location Guides ever 

Contains hundreds of RCA 
models from earliest 1947 sets to latest 
1955 models including Color TV. 
Each guide shows positions of all tubes 
and also by a copyrighted method indi- 
cates effect of each tube on operation of 
TV set. Scraps old -style fine -print func- 
tion names uch as AGC Gate, Sync Clip, 

Vert. Mult., etc. Instead tells plainly what each tube 
actually does. Tubes affecting picture are marked "P." 
sound "S." contrast "C." horizontal sweep "H." etc. 

Fits Every Tube Caddy -No. Al ....$1 

TV TUBE LOCATOR 
TROUBLE INDICATING 
TUBE LOCATION GUIDES 
over 3000 most popular mod- 
els. Admiral to Zenith. 
Shows PIX tubes used in 
many models. Covers prod- 
ucts of over 110 different 
TV manufacturers. Over 135 
common TV troubles are 
listed with explicit directions 
for locating defective tubes 
which cause each fault. 
Speed Servicing -No. Kl 

TV DOCTOR 
How to Diagnose and Reme- 
dy TV Troubles ; Useful Info 
About TV Sets ; Easy Trou- 
ble Checks ; UHF Servicing; 
Antenna Know -How ; Serv- 
icing Hints ; Color TV ; Trou- 
bles Due to Defective Tubes; 
How to Read Schematic dia- 
grams. Practical hints for 
prospective TV servicemen. 

Beginner's Best Buy -No. D5 $1 

$1 

NEW! TROUBLE SHOOTING PIX GUIDE 
incl. TV TERMS EXPLAINED 
Sect. 1 is a fully illustrated 
Guide to oft- recurring picture 
faults. Causes and cures ex- 
plained. 

CHARTpth ells where trou- 
bles start in typical TV sets. 
Illustrations show resulting 
faulty TV pictures. 
Sect. 2 explains hundreds of 
TV terms in non -technical lan- 
guage. 
Pix Show Faults -No. G1 $1 

NEW! TV & RADIO 
TUBE SUBSTITUTION GUIDE 

Contains tube replacements for 
TV sets, radios and other elec- 
tronic devices. All fit same sock- 
et and NEED NO CHANGES 
IN WIRING. Also contains 
complete data on 

TV PICTURE TUBE 
replacements, many directly, 
others with only slight changes. 

Substitute with Certainty 
No. S1 Only 50c 

TV TROUBLE TRACER 
Each vol. has different 'Flitn-BL I 

INDICATING TUBE LOCATION 
GUIDES of hundreds of popular TV 
models. Each has over TO tllustr. & 

Guides. 90 most common pix troubles 
illustrated. 

Vol. I 

Vol. 2 
Vol. 3 
Vol. 4 

(No. TT') older models: 
(No. TT2) 1952 -1953 sets; 
(No. TT3) l0..3-1954 sets; 
(No. TT 1) t9-4-1955 models. 

Find It & Fix It Each Vol. 50c 

ABC OF COLOR TV 
Takes mystery out of Color TV. 
Explains this fascinating new 
TV development in simple down - 
to -earth manner. Translates 
technical descriptions of re- 
search scientists into plain lan- 
guage. Covers basic color prin- 
ciples, color signal, transmis- 
sion, color TV reception, plus 
practical pointers on color pix 
tubes, tests, etc. 
Color TV Simplified -No. R1 $1 

RAPID TV TROUBLE 
SHOOTING METHOD 

This unique servicing method 
has helped thousands to become 
expert TV diagnosticians. Pix, 
raster & sound troubles are 
listed and given code numbers. 
When these are combined they 
tell exactly where trouble exists. 
Then step -by -step directions en- 
able you to find faulty part. 

Easy To Use -No. Ti $1 

IF JOBBER IS OUT OF STOCK MAIL "NO RISK" TRIAL ORDER COUPON 
5 -day Money Back Guarantee! 

H. G. CISIN, Dept. E -37 AMAGANSETT, N. Y. 

Enclosed find S RUSH POSTPAID following books: 

LI-$2 
A1-SI 
KI-SI 

Name 

plus TV TROUBLE TRACER, Vol. 4 Address 

with every purchase of $8 or over I City Zone State 

Laa s a a ® ar aa aa a M a M a a M a a a a M a a a M a a a a 

D5-$I 
O SI-SI 

RI-$1 

T2-$1.50 TT2-50c SI-500 
TI-SI TT3-50c 
TTI-50c TT4-50c 

Order $5 or over Order $8 or over 

INCLUDE SEND BOTH 
FREE SI FREE BOOKS 
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NEW RECORDS (Continued) 
sponse above 10 kc to be reproduced sharply 
and cleanly. 

Aside from the notable high -highs there is 
a very nicely damped drum, a gutty double bass 
and easy -listening music (Tailgate Ramble, I 
Never Knew, Some of These Days, Sheik of 
Araby, Ain't She Sweet, etc.). I consider Tail- 
gate Ramble one of the very finest showoff 
pieces available. To demonstrate good hi -fi or 
simply to enjoy some fine jazz, well -played and 
wonderfully recorded, this is required listening 
in my book. 

Traditional Jazz Fol. 4 
Doc Evans and Band 

Audiophile Ali-29 (78- r.p.m. micro- 
groove, AES bass, flat treble)' 

E. D. Nunn considers this the finest disc he 
has produced. Its high quality is less obvious 
and it doesn't have the peculiarly special demon- 
stration value of AP -27, but it presents the jazz 
of the 'Twenties (That's a Plenty, London Blues, 
Eccentric Blues and Bye and Bye) with such 
faithfulness -both the music and original styles - 
and so complete an illusion of presence that it 
is enough to make anyone who lived the jazz age 
cry into his near -beer with nostalgia. Extremely 
fine tuba and drums. 

Cornet Artistry 
Doc Evans and Band 

Audiophile AP -31 (AES) 
More very fine and very real, mostly Chicago 

style, jazz featuring the silver- smooth, plaintive 
Doc Evans cornet in Limehouse Blues, Don't 
Worry About Me, Melancholy Baby, Memories 
of You, Just a Gigolo, Old- Fashioned Love and 
Stars Fell on Alabama, but offering also some 
fine drums and double bass, very fine wood - 
blocks, sharp percussive traps and handclapping. 
Very good test material for pickups and needle 
condition. If with AES equalization the cornet 
sounds at all strident, chances are -the pickup 
has a peak or the needle is poor. With flat 
pickup and a good needle there should be little 
or no unnatural stridency even with flat treble. 

Sounds of the Boudoir ERA El 50001 
Cook's Burlesque proved that when it comes 

to striptease the ear is no substitute for the 
eye, and this clinches the proof. It tries to 
bring a "Hollywood model's boudoir" to the 
living room and is supposed to "tell in sound 
how a lovely actress wakes up in the morning 
and a red -headed model goes to sleep at night." 
Eliminate the narrator's leering, smirking voice 
and the sounds might as well be ascribed to a 
greasemonkey washing, polishing and cleaning a 
car. The only thing the recording will test is 
the listener's gullibility, suggestibility and imag- 
ination. 

HAYDN: Missa Solennris (Lord Nelson 
Mass) 
Vienna Academic Choir and Vienna 

State Opera Orchestra conducted by 
Mario Rossi Vanguard VRS -470 

SPELLMAN: The Vigil of Venus 
Vienna Academic Choir and Vienna 

State Opera Orchestra conducted by 
Zoltan Fekete MCM E -3085 

Clearly among the busiest in the world, these 
two musical groups appear not only on these 
labels but several others and do a fine job for 
all of them. The combination of voices and 
orchestra can provide a spectacular demonstra- 
tion of hi -fi and either of these records will do 
the job. The Haydn mass is especially notable 
for its unique scoring for strings, kettle drums 
and trumpets and is far more satisfying as 
music. If one forgets it is a mass, the general 
effect is rather like that of Beethoven's Ninth 
but much easier to take. The recording is very 
fine. 

Spellman is an obscure American composer 
circa in the Twenties and Thirties and this is 
one of his most ambitious works. There is noth- 
ing remarkable about either the music or the 
hi -fi qualities, but the overall effect, played fairly 
loud, can be very imposing. END 

Names and addresses of manufacturers of 
any items mentioned in this column may be ob- 
tained by writing Monitor, RADIO -ELECTRONICS, 
25 West Broadway, New York 7, N.Y. 
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666 VOM 
THE 666 IS THE ONLY 
VOM THAT OFFERS ALL 

OF THESE FEATURES 

The MODEL 666 VOM is a completely self -contained, ready -to -use test instru- 
ment. Its accessories, probes, AC line cord (which serves to illuminate the dial) 
and instruction book all fit into the genuine California Saddle Leather carrying 
case that is furnished with the instrument. 

METER MOVEMENT PROTECTION AND FUSED 
OVERALL INSTRUMENT PROTECTION 

43 Unduplicated Ranges 
AC Current Ranges 
Separate Range and Function Switches 
Only 2 Jacks for all Measurements 
Illuminated Dial (5000 hour self- contained lamps) 
Large, Easy -to -Read Scale 4V /s" long 
Color Coded Scales: green -ohms; black -AC -DC volts, 

DC current; red -AC current; blue - output 
Die Cast Chrome Bezel 
Metal Case, unbreakable, ultra -compact 
Doubly Shielded, time proven 50 microamp movement 
Permanent Accuracy...3 %DC, 4% AC 
New High Style, Easy -to -Use Chrome Bar Knobs 
Dual Purpose Handle also serves as AC line cord reel 

YOUR KEY 

TO 

EXCELLENCE 

Complete with Probes, 
AC Line Cord and Leather Case 

at your PARTS DISTRIBUTOR 

PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY 

151 PASADENA AVE., SOUTH PASADENA, CALIF. 

$595° 

RADIO -ELECTRONICS 
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ANTENNA, K.O. Front -to -back 
ratios from 20:1 to 50:1 rela- 
tive voltage on low band; to 
13:1 on high. High gain charac- 
teristics from 7 to 9 db on low 
band, 8.5 to 10.5 db on high. 

(Figures for single bay.) K.O. 
is driven end -fire array of two 
individual antennas. 

Model 1026 (6 driven ele- 
ments covers channels 2 -6; model 
1073 (2 driven elements) chan- 
nels 7 -13; broadband model 1023 
entire v.h.f. band. -Channel Mas- 
ter Corp., Ellenville, N. Y. 

2 -SET COUPLER, Bi -Fi 2 -Set 
Antenna Coupler, for connect- 
ing two TV or FM sets to a 

common antenna. Provides 
high audio and video signal 
transfer. Improves matching, 
reduces ghost and interset in- 
terference. Bifilar printed cir- 
cuit construction. Polystyrene 
case eliminates losses due to 
impedance changes. Mounts in 
any convenient location be- 
tween sets or near or behind 
one set. -Federal Electronics 
Sales, Federal Electronics 
Bldg., Rockville Centre, N. Y. 

V.H.F. ANTENNA, Finco Twin- 

Driven model B -8 Geomatic. 
Very high front -to -back ratio 
eliminates venetian blinds, back 
ghosts, etc. No sacrifice of gain 
on low or high bands. Multiple 

reflectors and directors, includ- 
ing combination and collinear 
elements, produce sharp direc- 
tivity normally found only in 
Yagis cut for single channel. - 
Finney Co., 4612 St. Clair Ave., 
Cleveland 3, Ohio. 

COAXIAL TV COUPLER Taco 
models 1597 and 1570 permit use 
of 72 -ohm coaxial cable as TV 
lead -in to reduce man -made 
static and running antenna 
lead without regard to proximi- 
ty to metal gutters, etc. Model 
1597 matches antenna to 72 

ohms and 1570 matches 72 -ohm 
lead to 300 -ohm receiver termi- 

nals.- Technical Appliance 
Corp., Sherburne, N. Y. 

TV ANTENNA, Zephyr Royal, 
stagger -tuned to 6 pre- deter- 
mined frequencies -channels 2, 
4, 6, 7, 10, 13- giving flat re- 

sponse over v.h.f. band. Opti- 
mum phasing for maximum 
forward gain. -Trio Mfg. Co., 
Griggsville, Ill. 
TV ANTENNA, Color -Beam, un- 
folds like an umbrella. Ele- 
ments snap and lock into place 

automatically. Support mast 
and one end of lead -in wire at- 
tached to antenna. Other end 
of wire has clip for fastening 
screws on back of set. -Wine- 
gard Co., Burlington, Iowa. 

20 -WATT AMPLIFIER, model 

Just for Examining COYNE'S New 6- Volume Set 

Yes, you get this big, brand new book, "150 
Radio -Television Picture Patterns and Dia- 
grams Explained ", absolutely FREE! Just off 
the press! Gives complete 11x22" Schematic Dia- 
grams on leading models Radio and Television 
Sets. Easy -to -read, large 8 1/2x11" pages, with full instructions 
on how to read and use the diagrams. A "must" in every 
Radio and Television service -man's repair kit. You get this 
valuable book as a FREE Gift for asking to see Coyne's great 
new 6 -book set, "Applied Practical Radio -Television "! 

At Last! Money Making "Know -How" 
on Transistors, Color TV and Servicing 

Coyne's great new 6- volume set gives you all the answers to 
servicing problems -quickly! For basic "know -how" that is easy 
to understand, you'll find everything you want in volumes i to 
5 which contain over 5000 practical facts and data. They cover 
every step from principles to installing, servicing, trouble- shoot- 
ing and aligning all types of radio and TV sets. So up -to -date 
it includes COLOR TV and UHF, adapters, converters. Also 
covers latest data on TRANSISTORS. 

Extra! 900 -Page Television Cyclopedia Included 
And then, for speedy on- the -job use, you get volume 6 -the 
famous Coyne TELEVISION CYCLOPEDIA. It answers today's 
television problems on servicing, alignment, installation and 
others. In easy -to -find ABC order, cross indexed. Use this 6 vol- 
ume TV -RADIO LIBRARY free for 7 days; get the valuable 
Servicing Book ABSOLUTELY FREE! 

SEND NO MONEY! Just mail coupon for 6- volume set 
on 7 days free trial. We'll include book of 150 TV -Radio Patterns 
& Diagrams. If you keep the set, pay $2 in 7 days and $2 per 
month until $22.50 plus postage is paid. (Cash price $20.95). Or 
you can return the library at our expense in 7 days and owe noth- 
ing. YOU BE THE JUDGE. Either way, the book of TV -Radio 
Patterns is yours FREE to keep! Offer is limited. Act NOW! 

FREE BOOK -FREE TRIAL COUPON! 
1 

1 

1 

1 

1 

COYNE 
ELECTRICAL SCHOOL 

500 S. Paulina St., Dept 16 -T1, Chicago 12, III. 

JANUARY, I95A 

Educational Book Publishing Div on 

COYNE ELECTRICAL SCHOOL, Dept. 16 -71 
500 S. Pauline St., Chicago 12, III. 
YES! Send 6- volume 'Applied Practical Radio- Television" for 7 days FREE 

TRIAL per your offer. Include TV -Radio Patterns & Diagram Book FREF. 

Name Age 

Address 
City _........_._.__.._...._ Zone .._.._... State 

Where Employed 
( ) Check here !f you want library sent COD. You pay postman 

$20.95 plus COD postage on delivery. 7 -day money -back guarantee. 

_ .1 
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WHY LOOK HIGH 
AND 

C -D IS 
THE ONLY COMPLETE LINE 
OF ELECTROLYTICS C -D's 

fwlsf 

LOW 

No matter what you need in electrolytic 
capacitors -C -D has it. Every type, shape and 
rating ... all of consistent high quality proven 
by outstanding field performance. C -D 
capacitors are always reliable ... and readily 
available- because Distributors who know, 
carry the complete Cornell -Dubilier line. 

Free! TV Capacitor "Replacement Guide" - 
and C -D Twist Prong Cross Index from your 
C -D Distributor. He's listed in your local 
Classified Telephone Directory. 

prong 

There are more C -D capacitors 
in use today than any other make. 

C -D's 
Blue 

Beaver 

CONSISTENTLY 

CORNELL-DUBILIER CAPACITORS 
PLANTS IN SOUTH PLAINFIELD, N. J.; NEW BEDFORD, WORCESTER AND CAMBRIDGE. 
MASS.; PROVIDENCE AND HOPE VALLEY, R. I.; INDIANAPOLIS, IND.; SANFORD AND 
FUOUAY SPRINGS, N. C.; SUBSIDIARY; THE RADIART CORPORATION, CLEVELAND, O. 

ATTENTION! 
SCHOOLS, HOBBYISTS, 
RADIO TECHNICIANS! 

CATHODE RAY 
SCOPE TUBE 
3API, macle by famous tube 

maker - Jan type! Electro- 
static focus and deflection. 
Medium 7 pin base Indivi- 

dually cartoned. Packed 
for export. 

Regular net $15.75. 

79ci 

ea. 

ndi v id. 
Lots of 

uJ packed 
4 to a carton 

Tel SINGLE 99; EA. 
Send for FREE catalog TUBE CO. RE -I with over 400 
tube types at savings! 

115 COIT ST., IRVINGTON II, N. J. 
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RT -24 /APX -2 

I FF EQUIPMENT 
44 tube transceiver with 
usable parts, tube sockets, 
relays, coax fittings, con- 
densers, resistors, etc. 24 
volt Blower motor, 24v gear 
train motor. Power trans- 
former 400 fo 2400 cycles. 
Original govt. @C95 
cost $750.00 Less r7d tubes ea. 

Shipping weight 45 lbs. 

SPECIAL 
Same RT -24 /APX -2 in sealed over- 
seas carton complete with 44 tubes: 
II -6AG5; 19 -6C4; I- 0D3/- VR150; 1 

7 
each 

I -2C26; 7 -6J6; 4 -9006; I-5Y3; 
I -2D21. Lots of 3 List price of tubes alone $81. Ship 
by railway only. Approx. weight 46 $16.95 ea. lbs. 
Allow for postage and shipping Charges. Send for our corn. 
piste list of over 400 tube types from 70% to 80a0 off list; 

SERVICE TECHNICIANS . 

MAKE UP TO 

50% MORE 

MONEY! 
Take home more money than ever before 

increase your business . handle jobs 
faster and easier! For the first time, you 
can quickly figure out even the toughest 
servicing problems . know all the short 
cuts, all the latest technical information . . 

have the world's smartest experts working 
for YOU! 

Never before has every phase of servicing 
been covered in such practical, easy -to- 
understand language -with complete and 
detailed diagrams! Now you can have the 
advice of experts in the handy, beautifully 
bound, hard -cover books of the GERNS- 
BACK TECHNICIANS LIBRARY ... you 
will own such books as the V.T.V.M., writ- 
ten by Rhys Samuel, RCA test instrument 
engineer and technical writer. The up -to- 
the- minute book that gives you dozens of 
new uses for the Vacuum -Tube Voltmeter ... tells you how to pin -point hidden trouble 
spots in seconds . . gives you all the info 
to make better and more efficient use of this 
"electronic workhorse ". 

Other books we will send to you every 
three months for your FREE trial include: 
RAPID TV REPAIR, SERVICING AUTO- 
MATIC RECORD CHANGERS, SERVIC- 
ING COLOR TV CIRCUITS, LOCALIZING 
TUBE TROUBLES, and many many more. 

And You Can Save 25% 
You may buy any of these books at the 

low retail price of only $4.00. OR, as a mem- 
ber of the Library Plan you pay the special 
member's price of only $3.10 -YOU SAVE 
25% 

How the Library Plan Works 
1) Each book is sent to you for a 10 day FREE 

EXAMINATION. If you don't like it, return 
it . , . doesn't cost a penny! 

2) One new book will be sent to you for your 
FREE TRIAL every three months. 

3) You pay only $3.10 per book if you agree to 
take a total of 4 out of the 12 or more books. 

JOIN TODAY 
Hurry! Get all the up -to -date, inside dope 

you need to make more money, faster! Fill 
out the coupon and mail it NOW! 

NO -RISK COUPON - - 
GERNSBACK LIBRARY, INC., Dept. 156 

25 West Broadway, New York 7, N.Y. 
Please send me postpaid the deluxe, hard -cover 
edition of The V.T.V.M. Enclosed is $4.00. 

Enroll me now as a member of the GERNSBACK 
TECHNICIANS LIBRARY. Send me postpaid the 
deluxe, hard -cover edition of The V.T.V.M. If I 
keep it I will promptly send you the special price 
of $3.10. I agree to take at least 4 books. 

I would like to know more about the books I may 
have as a member of the TECHNICIANS 
LIBRARY -Send me full information. 

Name 
(please prints 

Street 

LCity Stat e 

R A rll(1_FI FrTR(1NIrC 
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NEW DEVICES 

1520 Golden Crest: frequency 
response ±0.5 db, 20 to 40,000 
cycles; harmonic distortion not 
more than 0.5 %, IM less than 
0.5% at listening level, less 
than 2% at rated output; vari- 
able damping control. 5 inputs 
for VR and ceramic pickups, 
tuner, tape and microphone. 
Selection of inputs, 3 crossovers 
and 4 rolloffs. Separate bass, 
treble, volume and contour 
(loudness) controls. Record 
compensation: EUR, AES, ffrr, 
RIAA, 78 and Quiet (scratch 
reduction). Input for rated out- 
put: magnetic cartridge .015 
volt, tape and tuner 0.4 volt. 
Tubes: 3- 12AX7, 2 -5581, 1- 5U4 -G. 15% inches wide, 11 
inches deep, 4 inches high. - 
Rauland -Borg Corp., 3515 West 
Addison St., Chicago 18, Ill. 

HIGH -FIDELITY AMPLI- 
FIERS self cabineted G series, 
2122 -C, 2199 -B, and 2200 -C. 
Satin -finish gold cover houses 
entire deck area. Amplifiers 

available with chassis deck ex- 
posed. Entire front face of 
perforated metal grill; back 
open for maximum ventilation. 
-Bell Sound Systems, 555 
Marion Rd., Columbus 7, Ohio. 

TAPE RECORDERS, Crown 
Imperial, Broadcaster and De- 
luxe. Flat response +2 db, 20- 
18,000 cycles at 7% i.p.s.; at 

3s. i.p.s., +3 db, 20 -8,000 cy- 
cles. Uses 10%-inch reels. -In- 
ternational Radio & Electronics 
Corp., S. 17 St. & Mishawaka 
Rd., Elkhart, Ind. 

TUBELESS HI -FI AM TUNER, 
model 595 high -fidelity AM 
tuner, has crystal detector with 
negative mutual coupled band - 
pass circuit. Audio output 
from .07 to 0.7 volt on broad- 

cast stations within 20 -25 
miles. Connects to TV anten- 
na and plays through audio cir- 
cuit of TV set or uses a good 
antenna and high -quality audio 
system. 4 x 7 x 3% inches. - 
J. W. Miller Co., 5917 South 
Main St., Los Angeles 3, Calif. 

CONVERSION KIT for con- 
verting all RCA sets from 
21 -inch metal picture tubes to 
21 -inch glass picture tubes.- 

(Continued) 

Colman Tool & Machine Co., 
Amarillo, Tex. 
PISTON CAPACITOR KIT, 
PK85, 85 quartz and glass pre- 
cision piston capacitors, 10 
basic types, for experimental 

purposes. Compact metal cabi- 
net, with double row of corn - 
partment drawers, holds capaci- 
tors.-JFD Mfg. Co., Inc., 6101 
16 Ave., Brooklyn 4, N. Y. 

TV REMOTE CONTROL UNIT, 
Magic Brain: control knobs for 
fine tuning, picture control, on- 
off and volume; a dial for all 
v.h.f. channels. Installable in 
most RCA Victor TV sets with- 
out u.h.f. tuners manufactured 
since 1951. 5% x 21/a x 2 
inches. Connected to receiver 
by 30 -foot flat cord with pro- 

tective cover. Subchassis and 
motor inside receiver. Change- 
over from local to remote con- 
trol by turning tuning knob 
on receiver fully clockwise. - 
RCA Victor Television Div., 
Camden, N. J. 

C -R TESTER, model 400, re- 
places B & K model 350. 4%- 
inch plastic meter. Checks and 
corrects most TV picture -tube 
troubles without removing tube 
from set. Locates and repairs 
inter -element shorts and open 
circuits, stops leakage, reacti- 
vates picture -tube cathode and 
restores emission. Life test 

checks gas content, predicts 
probable useful life expectancy. 
Model 200 with 3 -inch meter 
performs many functions of 
former model 350. -B & K Mfg. 
Co., 3726 N. Southport Ave., 
Chicago 13. Ill. 

V.O.M. Volometer model 102. 
3% -inch 800 pa D'Arsonval type 
meter, accurate to within 2%. 
Combines 6 a.c. voltage ranges: 
0- 3,000; 5 d.c., 0 -3000; 3 cur- 
rent ranges a.c., 0 to 600 ma; 
4 current ranges d.c., 0 to 130 
maximum, 0 to 1.2 amps; 2 re- 
sistance ranges, 0 to 1.000 ohms, 
0 to 1 megohnl. - Electronic 

(Continued on page 163) 

PRINTED CIRCUIT AND 

ASSIS RADIO CIRCUITS 

19.95 complete 

With the New Deluxe 1956 
PROGRESSIVE RADIO 

"EDU -KIT" 

Build 16 Receiver, Transmitter, 
Code Oscillator, Signal Tracer, 

Signal Injector Circuits 

No Knowledge of Radio Necessary 
No Additional Parts Needed 
Excellent Background for TV 

Learn High Fidelity 
Used in 79 Countries 
School Inquiries Invited 
Learn Practical Radio Theory and Constructio 

FREE RADIO and TELEVISION SERVICING LITERATURE 
ON REQUEST (See Coupon Below) 

WHAT THE "EDU -KIT" OFFERS YOU 
Our Kit is designed to provide a fundamental background in radio, with 

the basic facts of Radio Theory and Construction Practice expressed simply and 
clearly. You will gain a knowledge of basic Radio Principles involved in Radio 
Reception, Radio Transmission and Audio Amplification. 

You will learn how to identify Radio Symbols and Diagrams; how to build 
radios, using regular radio circuit schematics; how to mount various radio parts; 
how to wire and solder in a professional manner. You will learn proper chassis 
layout. You will learn Printed Circuity. You will learn how to service and 
trouble -shoot radios. You will learn code. You will receive training for F.C.C. 
Novice License. You will learn High Fidelity. 

In brief, you will receive a practical basic education in Radio, worth many 
times the small Price you Pay. 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" was specifically prepared for any person 

who has a desire to learn Radio. The Kit has been used successfully by young 
and old in all parts of the world. It is not necessary that you have even the 
slightest background in science radio. 

The Progressive Radio 'Edu Kit" is used by many Radio Schools and Clubs 
in this country and abroad. It is used by Armed Forces Personnel and Vet- 
erans ns throughout the world. 

The Progressive Radio "Edu -Kit" 
r 
equires no instructor. All instructions 

are included. All parts are individually boxed, and identified by name, illustra- 
tion and diagram. Every step in building these sets is carefully explained. 

"LEARN BY DOING " -PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" conies 

c 
mplete with instructions. These 

instructions are arranged i a clear, simple and progressive manner. The the- 
ore of Radio Transmission. Radio Reception, Audio Amplification and servicing 
by Signal Tracing is clearly explained. Every part is identified by illustration 
and diagram. You will learn the function and theory of every part used. 

The Progressive Radio "Edu -Kit" uses the principle of "Learn by Doing." 
Therefore you will build radio circuits. perform jobs. and conduct experiments 
to illustrate the principles which you learn. These circuits are designeQ in a 

modern manner. according to the best principles Of present -day educational 
Practice. You begin by building a simple radio. The next set that you build is 
slightly more advanced. Gradually. in a progressive manner- you will find 
yourself constructing still more advanced multi -tube radio sets and doing 
work like a professional Radio Technician. Altogether you will build Receiver. 
Transmitter. Code Oscillator. Signal Tracer. Signal Injector Circuits -18 in 
all. These sets operate on 105 -125 V. AC -DC. For use in Foreign Countries 
having 210 -250 Volt Source, an Adaptor for 210 -250 V. AC -DC is available. 

THE PROGRESSIVE RADIO "EDU -KIT" IS COMPLETE 
You will r very part necessary to build 18 different radio circuits. 

Our "Edu- Kitceicvontains all tubes. tube sockets. variable. lectrolytice and 
ape' condensers. resistors. tie strips. coils. hardware, tubing. Instruction 

Manuals. Printed Circuit Materials, etc. No solder wire included. 
Every part that you need is cluded. These parts are individually pack- 

aged. so that you can easily identify every item. A soldering iron is included. 
twell as an Electrical and Radio Tester. Complete, easy -to- follow instruc- 

ions are provided. All parts are guaranteed. brand new. carefully selected 
and matched. 

In addition. the "EduKit" now contains lessons for servicing with the 
Progressive Signal Tracer and Signal Injector, F.C.C. Instructions, quizzes. 
High Fidelity Instructions. 

TROUBLE -SHOOTING LESSONS 
Trouble -shooting and servicing are 

s 
i luded. You will be taught to recog- 

nize and repair troubles. You will build and learn to operate a professional 
Signal Tracer and Signal Injector. You will receive an Electrical and Radio 
Tester, and learn to use it for radio repairs. While you are learning in this 
practical way. you will be able to do many a repair jab for your ig'-bors 
and friends. and charge fees which will far exceed the cost of the "EduKit." 
You can learn radio quickly and easily and have others pay for it. 

PRINTED CIRCUITRY Now Included 
1ii11 buil4 a l'rinti.I ci rcuit Igual Iuürl "r. 
:1 si rvi,inLr instrument Ili:il e:l ll ili ti et 
man> lindiu :lud TV ttvnl i e A Printed 
circuit is n special illdlLIateil board on 
Ichich hals been deposited n conducting ma- 
terial which Talces the .,t wiling. liar - 
ions parts are i inggcd iii a nil soldered to 
terminals. This new process is now pnpnlar 
in commercial r:nlios. 'CV. hearing :lids. etc. 

FREE EXTRAS 
RADIO & ELECTRICAL TESTER ELECTRIC SOLDERING IRON 
TESTER INSTRUCTION MANUAL TELEVISION BOOK H'GH 
FIDELITY GUIDE QUIZZES CONSULTATION SERVICE 

30 -DAY UNCONDITIONAL MONEY -BACK GUARANTEE 

I_- -'MAIL TODAY -ORDER SHIPPED SAME DAY RECEIVED - -- i 
Send "Edu -Kit" Postpaid. I enclose full payment of $19.95. 
Send "Edu -Kit" C.O.D. I will pay $19.95 plus postage. 
Send me FREE additional Information describing "Edu- Kit." Include 
FREE valuable Radio and TV Servicing Literature. No obligation. 

Edu- Kit" for 105-125 V. AC /DC p$2Ó 95 
U.S. 

210-250 
bank 

V.o AC/DC 
M.O. .) 

Name 

Address 

PROGRESSIVE "EDU -KITS" INC. 
497 Union Ave., Room 112G, Progressive Bldg., Brooklyn II, N.Y. 

JANUARY. 1956 157 
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TELCO SCOUT 3 
ANTENNA 

TELCO DOUBLE V 
ANTENNA 

u 

TELCO U -TYPE TELCO DOUBLE V TELCO STAND -OFF 
DOUBLE V ANTENNA WINDOW -TENNA "EYE- OPENER" 

Eight elements; for low channels. Adjustable UHF &VHF...Channels2 -83. Adjusts to any V angle; VHF -UHF. UHF -VHF, mounts on window frame. Handy tool for faster installing. 
No. A -180 NET $3.30 No. A -9010 NET $3.75 No. A -9017 NET $3.57 No. A -9057 NET $5.37 No. 8450 NET $0.75 

TELCO UHF TELCO HI -LOW TELCO E -Z TELCO E -Z KANT- TELCO E -Z DRIVE -IN TELCO DUPLEX 
GOLDEN YAGI DIPOLE ANTENNA STAND -OFF STRIP STAND -OFF STAND -OFF STAND -OFF 

16- element style, cut to channel. Pre -assembled; VHF chs. 2 -13. UHF -VHF; 3' machine screw. 7, 3 -way, 9" stainless strap. Hardened metal 3' drive. 7, in -line duplex wood screw. 
No. A -325 NET $4.92 No. A -250 NET $5.22 EZ -8031 NET $4.80/C EZ -8396 NET $0.33 EZ -8751 NET $0.15 No. 8225 NET $0.15 

TELCO POCKET 
TUBE CHECKER 

Series Fil. and continuity tester. 

No. 9270 NET $2.75 

/¢¢4 %z %lede 

TELCO SERVICE AIDS 
.. , at ucva fdde,t 

TELCO TV SET TELCO TRIPOD TELCO CHIMNEY 

TELCO UNIVERSAL 
LEAD -IN TUBE 

Fits 34" hole, 14" wall; brown. 

No. 8958 NET $1.17 

TELCO VENT TELCO UNIVERSAL TELCO FITZ -ALL 
ROLL- AROUND TOWER BASE MOUNT BRACKETS MOUNT RIDGE MOUNT MOUNT 

Fits all sets, easy to install Supports 10' masts without guys. Cast alum pair for lr ," masts. Holds mast to 2" to 4" vents. Adjustable to peaks. flat roofs. Use anywhere; masts to 2 ". 
No. 8957 NET $5.97 No. 9063 NET $4.17 No. 8001 NET $4.05 No. 8802 NET $1.35 No. 8906 NET $1.17 No. 8804 NET $1.77 

TELCO 3 -WAY TV TELCO GROUND TELCO UNIVERSAL TELCO ACRYLIC TELCO SPECIAL TELCO DELUXE 
LINE KLIP ROD LIGHT. ARRESTOR SPRAY -KOAT LIGHT. ARRESTOR LIGHT. ARRESTOR 

For straight, side. plug -in (RCA). 4 ft. long; $4" diameter. UL approved; UHF and VHF. Fast -drying outdoor -indoor use. For300- 450 -ohm open line; UL. For alltypesTVlines, VHF &UHF. 
No. 9015 NET $0.13 No. 8929 NET $0.81 No. 9242 NET $0.45 No. 8665 NET $1.19 No. 8640 NET $0.60 No. 8642 NET $0.75 

TELCO RIGID -TYPE TELCO RATCHET TELCO TUBULAR 
TV BASE CHIMNEY MOUNT WALL MOUNT 

Smart wrought black finish. Galvanized straps; maststo 1334 ". 15' mount; masts to 1,2". 
No. 9082 NET $3.57 No. 9218 NET $2.37 No. 9243 NET $3.00 

FREE! 
Your copies of all current TELCO 

Catalogs. Send postcard today! 

TELCO 

TELEVISION HARDWARE MFG. CO. v4I+tGU?XJJO?4" 9' 

Division of General Cement Mfg. Co. 910 TAYLOR AVENUE ROCKFORD, ILLINOIS TELCO 
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Let me send you the 
entire story -FREE 

Just fill out the coupon and mail it. 
I will send you, free of charge, a 
copy of "How to Pass FCC License 
Exams," plus a sample FCC -type 
Lesson, and the valuable booklet, 
"Money- Making FCC License Informa- 
tion." 

CARL E. SMITH, E. E. 

President 

I can train you to pass your FCC 
License Exams in a minimum of time 
if you've had any practical exper- 
ience- amateur, military, radio ser- 
vicing, etc. We can put you on the 
road to success. 

How to 
Pass 

uctus t:rl>ts*Igrs 

FREE 
Tells where to apply and 
rake FCC examinations, 
location of examining office, 
scope of knowledge 
required, approved way to 
prepare for FCC examina- 
tions, positive method of 
checking your knowledge 
before taking the 
examination. 

GET YOUR FCC TICKET IN A MINIMUM OF TIME 

Get this Valuable Booklet FREE 

HERE IS 

YOUR GUARANTEE 

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

TELLS HOW 
Our Effective JOB 
FINDING Service 
Helps CIRE Trainees 
Get Better Jobs - 
Here are a few recent 
examples of Job -Finding 
results. 
ELECTRONICS TECHNICIAN: 
"I am now employed by the 
Collins Radio Company as a 

Lab Technician. (This ¡ob 
was listed in your bulletin). 
I have used the information 
gathered from your course 
in so many ways and I know 
that my training with CIRE 
helped me a great deal to 
obtain this ¡ob." 
Charles D. Sindelar, 
Cedar Rapids, Iowa 
AIRLINES 
"I replied to the Job Opportunities you sent me and I am now a rodio opera- 
tor with American Airlines. You have my hearty recommendation for your train- 
ing and your Job- Finding Service." James A. Wright, Beltsville, Md. 
INDUSTRIAL ELECTRONICS 
"Upon my discharge from the Navy I used your Job- Finding Service and as a 
result I was employed by North American Aviation in electronic assembly (final 
checkout)." Glen A. Furlong, Fresno, Calif. 

TELLS HOW 

WE GUARANTEE 

YOUR FCC LICENSE 

TO TRAIN AND COACH YOU 
AT HOME IN SPARE TIME 
UNTIL YOU GET YOUR FCC 
LICENSE. 

TELLS HOW 

If you have had any 
practical exprince - 
amateur, military, rodio 
repair, experimenting, 
etc. 

Employers make 
JOB OFFERS 

Like These To Our Graduates Every Month 
Broadcast Station in Illinois: 
"We are in need of an engineer with a first class phone license, 
preferably a student of CIRE; 40 hour week plus 8 hours over- 
time." 
West Coast Manufacturer: 
"We are currently in need of men with electronics training or 
experience in radar maintenance, and we would appreciate if 
you will refer interested persons to us.'' 

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED IN 
A FEW HOURS OF STUDY WITH OUR COACHING AT 
HOME IN SPARE TIME. 

A /1C Ronald H. Person, St. Louis 20, Mo 
Carl Verboomen, Wrightstown, Wis. 
Marvin F. Kimball, Lafayette, Ind. 
L. M. Bonino, Harlington AFB, Tex 
John E. Hutchison, Bluefield, W. Va. 

License 
1st 

1 st 

2nd 
2nd 

1st 

Time 
25 weeks 
18 weeks 
21 weeks 
16 weeks 
27 weeks 

An Approved 
Member 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
CARL E. SMITH, Consulting Engineer, President 

4900 Euclid Bldg., Cleveland 3, Ohio 

THE ONLY HOME 
STUDY COURSE WHICH 

SUPPLIES FCC TYPE 
EXAMINATIONS WITH 

ALL LESSONS AND 
FINAL TESTS. 

Your FCC ticket is reco3nized by 
employers in all phases of Electronics 
as proof of your technical ability. 

Mail This Card Now 
1 NO POSTAGE REQUIRED 

Get All 3 FREE 

CLEVELAND 
INSTITUTE 

, +Anlc t,e<,Ra.lws 

SAMPLE 
FCC LESSON 

MASTER COURSE IN 
RAUPO C OM MUNICATION ' <i,urrrr 

sLCSSU uiuinns 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
4900 Euclid Bldg., Cleveland 3, Ohio RE-BSA 

I want to know how 1 can get my FCC ticker in a minimum of time, Send me 
your FREE booklet, ' How to Poss FCC License Examination- (does not cover 
exams for Amateur License(, as well as a Sample FCC -type lesson and the 
amazing new booklet "Money- Making FCC Licorse Information." Be sure to 
tell me about your Television Engineering Course. 

PLEASE PRINT CAREFULLY 

NAME 

ADDRESS 

AGE 

CITY PONE STATE 

Special tuition rates to members of the U. S. Armed Forces. 
Electronic Training Available To Canadian Residents. 

See our ad on next page 
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Add Technical Training 
To Your Practical Experience- 

GET YOUR FCCl/CENSE 
/NA HURRY! 

Then use our Amazingly Effective 
JOB-FINDING SERVICE 

IMPORTANT 
SEE OTHER SIDE FOR MORE INFORMATION 
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Money -Making 

FCC 
Commercial 

Radio Operator 

LICENSE 
Information 

TELLS HOW 

Here Is Your 
GUARANTEE 

If you fail to pass your 
Commercial License 
exam after completing 
our course, we guaran- 
tee to continue your 
training without addi- 
tional cost of any kind 
until you successfully 
obtain your Commercial 
License. 

WE GUARANTEE 
TO TRAIN AND COACH YOU 

AT HOME IN 
SPARE TIME UNTIL YOU GET 

YOUR FGC LIGENE 
If you have had any practical 

experience- amateur, Army, Navy, 
radio repair, or experimenting. 

If You're in the Armed Forces PLAN NOW for 

PRESENT and FUTURE SECURITY 

1 

2 

Use your spare time, NOW, while you 
are in the armed forces, to prepare 
for the FCC license examinations, and 
get your FCC Commercial License. 

Shortly before discharge, use our 
EFFECTIVE JOB -FINDING SERVICE to 
get your choice of good -pay jobs. 

Special tuition rates to members 
of the U. S. Armed Forces. 

FORMER NAVY MAN GETS JOB AT COLLINS RADIO 

NORTH AMERICAN 
EMPLOYS 

EX -ARMY MAN 
"I am employed by North 
American Aviation as an 
electronic technician. Their 
name was received from you 
while I was in the service 
overseas. The lessons I corn - 

pleted played a big part in 
helping me pass their screen- 
ing examinations. 

Vernon Skovgaard 
Los Angeles 6, Calif. 

Since my discharge from the Navy, I have been working for Collins Radio Company at 
Cedar Rapids, Iowa, one of the job opportunities you listed. I am giving a lot of credit 
to your course for helping me in passing the qualifications exam at Collins." 
Howard Johnson, Marion, Iowa 
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WE VALUES! 
15 WATT HIGH FIDELITY AMPLIFIER 

Built -in Pre -amp 
4 Inputs 

$24.50 29.50 
Kit Form fired 

Superb mirror -like reproduction at an abso- 
lutely unbelievable price! Concord's "CELE- 
BRATION" Amplifier has a frequency response 
of 20 to 20,000 cycles Push -pull 6L6's give a 

full 15 watts of undistorted (less than I%) 
power. Seven tube circuit uses 2 -6J5'a to give 
40 db bass boost attenuation range. and 30 db 
treble boost -attenuation range. Noise level is 
better than 50 db below rated output. Other 
tubes Include 8SQ7 pre -amplifier, 6SN7 phase 
Inverter and 5Y3 rectifier. Controls include mike 
volume. phono volume. bass control, treble con- 
trol and function selector. Output transforrer 
will drive 8 ohm speaker. Adjustable hum bal- 

flume control assures minimum hum as tubes 
age. Chassis is finished in grey vitreous enamel. 
ize 14" L x 8" D z 714" H. For 110 -125 V. 
60 cycle AC. Slspg. wt. 18 lbs. Complete with 
tubes. Kit includes all necessary components. 
complete pictorial step-by -step instructions and 
tubes. Less wire and solder. 
Stock No. K- CA15K.15 Watt Kit .Only $24.50 
Concord's "CELEBRATION" Amplifier de 
scribed above, ompletely wired and tested'. 
Stock No. K- CA15W. Wortb $69.50. Only $29.50 

HIGH FIDELITY 
COAXIAL SPEAKERS 

Worth $19.90 
These superb instruments 

12 "- are built especially for Concord 
$9.70 ea. by one of the leading audio 

manufacturers in the country. 
Acoustically designed for finest reproduction, quality built 
into every component for years of enjoyable performance. Sold 
at prices that are really exceptionally low! All of these fine 
speakers have remarkable power handling capacity with 
lowest distortion. One piece molded cones in both woofer 
and tweeter. Has cross -over network. Response uniform 
50- 13,000 cps. Speakers use extremely heavy Alnico magnets 

Reg. $19.95 

Only 
$7.50 

ea. 

FAMOUS BRAND 25 WATT 
12" HI -FI SPEAKER 

Highly recommended hi -fi 12" speaker with 9 
oz. Alnico V magnet. Powerful 25 watt rating' 
and freq. response of 50 to 12,000 cycles make 
this the best speaker buy available. Ideal for 
PA work where power and fidelity are a must. 
Voice coil impedance 6 -8 ohms. Will perform 
at full rated power without significant loss of 
bass or treble or distortion. Precision engineer- 
ing and superior materials put this speaker in 
a class by itself. 

3 for $20.85 

PM SPEAKER VALUES 
Class "A" replacement speakers at Bargain Basement prices. 
All have heavy Alnico V magnets and are constructed to 
give a lifetime of trouble -free performance. Stock up now 
while the supply lasts! 

Size Price Ea. Price Ea. Lots of 3 
V' $1.55 $1.45 
5" $1.65 $1.55 
6" $2.15 $2.05 
4 "x8" 52.05 $1.95 
5 "x7" $2.35 $2.10 
8 "x9" $3.10 $2.95 
B" $3.30 $3.15 
12" $4.90 $4.65 

SPECIAL BUY -8" and 10" PHILCO 
SPEAKERS 
Complete With 50L8 Output Transformer and AC- 
DC Choke Mounted on Frame' Extra Heavy Alnico 
V Magnets. 
8" -52.95 ea.-3 for $8.50 
10"-$3.49 ea.-3 for $9.95 

ELECTRO- DYNAMIC SPEAKERS 
Made for Philco, Individually boxed. Excellent frequency 
response and power output. Ideal for replacement use or for 
original equipment design. 
4" 3000 Ohm 79c 6" 2500 Ohm $1.05 
5" 4 Ohm 79c 8" 1700 Ohm $1.15 
5" 2500 Ohm 89c 8" 2500 Ohm $1.25 
4x6 450 Ohm 98c 10" 1700 Ohm $1.49 
6" 1700 Ohm $1.05 10" 2500 Ohm $1.49 

DIAMOND STYLI SALE 
Famous Brand Diamond Styli designed to fit into new 
CE Reluctance Cartridge RPX -050A or old RPX -050. 
Replacement for GE jtRPJ -013A. Has individually re- 
placeable slide -In styli. Diamond and Sapphire. 
Reg. $31.00 Only $11.95 ea. 
New Slide -in type diamond styli for RPX -041A or 
IIPX -040. Complete assembly. List $27.50....510.95 ea. 

INDOOR TV ANTENNAS 6 for $1.00 
Unmatched Value! Expertly designed Indoor TV antennas 
attach in seconds. Mount Invisibly on back of TV set. No 
unsightly rabbit este or wings to spoil the appearance of 
the room. And what's more. they work! Buy them by the 
dozen and solve many of your TV antenna problems. 

MOBILE WHIP ANTENNA Only 
REG. $12.50 $1.98 eea. 

One of the most sensational Whip Antennas ever offered. 
9 section solid brass construction. 82" fully extended. 
only 14" collapsed. Can be adapted to a hundred dif- 
ferent uses. Designed originally for bumper mounting 
with a removable base clamp. Can be used on 2. 6, 10 
or 11 meters. Removable mast makes It possible to base 
load this antenna for 20. 40 or 75 meters. Simplified 
construction makes it possible to use 6 of the whips as 
a low priced beam antenna, or 4 as a ground plane. 
Stock No. R -AN75D 3 for $5.45 

DELCO 8 TUBE -PUSH BUTTON AUTOMOBILE RADIO 
Will outperform any Auto Radio on the market today) 

BUILD YOUR OWN SNOOPERSCOPE 

INFRA -RED SNOOPERSCOPE Reg. $39.50 
TUBE AND FILTER Only $7.95 

Now you can see in the dark with this ingenious Infra -red 
viewing device. Made famous by Armed Forces during World 
War Il. Simple to construct with parts easily obtained. 
Snooperscope tube and filter supplied are the only special- 
ized parts required. Complete with instructions schematic 
and Information sheet. Stock Na, SCR124 

GERMANIUM DIODE KIT 
Worth 

10 for $3.45 $12.50 
Here's a sensational kit value that has never been offered 
before. An assortment of 10 of the most modern and widely 
used germanium diodes. Complete with their specifications 
and Interchangeability chart. Included are such currently 
used TV numbers as 1N34A, 1N87A. 1N54A, 1N56Á, 1N38A 
and the latest GoldBond diodes TS6. TS3. and TSI. The 
retail value of these brand new. famous brand diodes is 
over $12.50. Order several kits to be sure of an adequate 
supply. 
Stock No. R -G0K10 $3.45 

TV REPLACEMENT CHOKE -2.5 henry at 150 MA. 60 
ohms DC Res. Size 2y " x 314" x 2 ". Mtg. Ctrs. 23 " 
apart. Stock Na. R -2506, 
590 ea. -3 for $1.59 
250 MA SWINGING CHOKE -Rated at 4.5 henrys at 250 
MA to 8.5 henrys at 50 MA. DC res. 150 ohms. Open frame 
mountlnr -2" H. x 2" W. Mtg. Ctrs. 3- 5/15" apart 
Stock No. R -8W K45 
69c ea. -3 for $1.95 

JEFFERSON DUAL CHOKE -Two separate 8 henry 80 MA 
chokes in one case. JAN specs. Hermetically sealed. 6" S 
x 2%" x 3 ". Worth $10.00. Stock No. R- 004105 
$1.49 ea. -3 for $3.95 

TV POWER TRANSFORMER SPECIAL 
Worth Only 
$17.25 $4.95 

An outstanding power transformer value. 350 -0 -350 volts at 
250 MA. 5 Volts at 6 Amps. 6.3 Volts at 6 Amps. and 6.3 
Volts at 1.2 Amps. Size 4a;," x 3%" x 4%" Mtg. Ctrs. 
3" x 3V ". Shpg. wt. 11 lbs. 

Stock No. R -TVPI5 $4.95 

6.3 VOLT FILAMENT' TRANSFORMER 

6.3 V to I Amp. 
Worth $2.95 
JAN SPECS 

$1.19 Ea. 
3 for $2.95 

TUBE SPECIALS 
FAMOUS BRAND- GUARANTEED 

304TH -$3.95 ea. 304TL -$7.95 ea. 

616's -6 for $3.00 6SN7 -5 for $3.00 

Send for Bargain Tube Sheet No. 114 - 
Thousand of Fabulous Tube Values! 

HEAVY DUTY DUAL BLOWER 
BLOWS HOT 
OR COLD!! 

WORTH $29.50 
Only $14.95 

Made by famous manufacturer. Has AC shaded pole motor. 
dual multi blade fans and dual outlet blowers. Heating 
elements are built Into each blower outlet. 3 way switch 
blows hot or cool air. Has U!L approved line cord. Operates 
at 2800 rpm. 2850 fpm velocity. Itas a million uses. photo 
dark rooms, cooling zmtr tubes, humidifiers, hair dryers. 
kitchen ventilators, etc. Black Isquer finish, wt. 11 lbs. 
8%" long x 6" H. Vent openings 2" diem. Stock No. 
R -5107 B. 

Complete with 9 section 82" solid brass whip an- 
tenna. Measures only 14" collapsed. Worth $9.20 

Here's the auto radio with all the excellent features every 
car owner wants in his auto. Covers full broadcast range 
with powerful 10 watt push -pull output Has 5 push- buttons 
and a sensitivity control in addition to manual tuning! 
Selective 8 tube circuit includes 2- 6SK7's, 2- 6V6's. 1- 
6SQ7, 1 -6SAI. and 1 -0Z4. Large 6 "x9" speaker, push -pull 
output. and wide range tone control guarantee that this 
radio will outperform any competitive model on the market. 
It's ideal for tractors, trucks. boats and vacation camps as 
well as your automobile ... truly the finest money can buy. 
Size: 9" nigh x 10" wide x 71A" deep. Control shaft cen- 
ters are 6- 11/16" apart and require IA" diameter boles. 
Shpg. wt. 19 lbs. Complete with owners' Installation manual, 
all necessary hardware, brackets and knobs. With tubes, 
less escutcheon. 
Stock No. 99 -P8T flag. $125.00 Only $29.95 

Concord 1Cadio 45 WARREN STREET New York 7, N. Y. 
Telephone: Dlgby 9 -1132 

JANUARY, 1956 

LATEST SARKES TARZIAN 
CASCODE VHF TUNER 
Another exceptional tuner value from Con- 
cord. Latest 3 tube 8arkes Tertian Cascode 
tuners for less than manufacturer's cost! 
Covers all 13 VHF channels with unusu- 
ally high sensitivity and low co- channel 
interference. Designed to last a lifetime 
and give tell ®c fringe area reception. Ideal 
low cost replacement unit. Guaranteed 
Brand New and in excellent operating con- 
dition. Available for either 21 or 41 mega- 
cycle use. Please specify. 
Stock No. R -STD -3 $8.95 ea. 

Reg. 524.40 

Only 
$8.95 

KIT OF USED SARKES TARZIAN TUNERS 

IDEAL FOR EXPERIMENTING OR 3 for REPLACEMENT PARTS. LESS TUBES. $1 98 

WESTINGHOUSE UHF TUNERS 

CONVERT TO UHF 519 5 
For Only 

Worth $24.95 

It's Fabulous!! The opportunity of a lifetime. Now you can 
convert to UHF for only $1.95. Sensational Westinghouse 
UHF Tuners are designed to operate In conjunction with 
your present VHF tuner to give you complete ALL -CHAN- 
NEL coverage. Tunes 450 to 870 Mc. Output 43 Mc. Regular 
300 ohm Input. The Ideal basic element for building tuner. 
converter. booster or for experimenting on UHF. Convenient 
size for installation in TV chassis. (5 x 2% x 5 "). Com- 
plete with 6AF4 and crystal easy- to-follow schematic. Shpg. 
wt. 2 lbs. Stock No. 99-G -V 1 1390 

WESTINGHOUSE UHF RECEPTOR 
Complete with 6AF4 Tube, Crystal 

Diode. Schematic and Instructions 
What more can we say! You get this highly 
miniatured UHF receptor complete with tube. 
germanium diode, resistors. condensera. coils, 
variable condenser. plug and socket. all for 
LESS THAN THE PRICE OF THE TUBE 
ALONE!! In addition we throw in a schematic 
diagram and installation *instructions. Quanti- Alt for only 
ties are limited, so buy now and save!! 
Stock No. WTC -2 Wlatta Buy! $1.25 ea. 

FAMOUS CROSLEY 

UHF TUNERS 

Only $4.95 ea. 
$4.45 ea. Lofs of 3 

Worth $29.50 in Parts Alone! 
Uses famous Mallory continuous tuning inductuner. Covers 
all UHF channels 14 thru 82. Original replacement for 
Crosier part 154698 -1 -1 used in Crosley serles EU chassis 
393 and 394. Ideal for building UHF converters, etc. Out- 
put feeds into channel 5 I.F. Concentric shaft includes fine 
tuning. Built -In antenna switch operates off tuning shaft 
Comes complete with IN72 diode. 6827 and shock mounted 
6AF4 tubes. Size: 8 x 5 z 3%. Shpg. wt. 5 lbs. 
Stock No. R -051015 $4.95 ea. 

REPLACEMENT PHONO MOTORS 

Only $1.49 ea. -3 for $4.15 
Limited Quantity Available 

Worth $4.50 Single Speed 78 RPM 
Rim Drive -Brand New 

All Merchandise Money Back Guaranteed. $5.00 Minimum 
Order F.O.B. N.Y.C. 25% Deposit for C.O.D.'s- Prices 
subject to change without notice. 

CONCORD RADIO Dept. E16 
43 Warren Street, N. Y. 7, N. Y. 
Please send me your Special Bargain Catalog tree of 
charge. 

1 

I 

Name ' 

, Address ' 
L City State Efi BfiEt IEEEfi i r áiiI 
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N A Reliable, Stable, 

Q BATTERY OPERATED 

W VTVM 

N E PRECISION 
MODEL 78 

Metal Cased Modestly Priced 

* 6 True Zero- Center DC Voltage Ranges: 
131/3 Megohms constant input resistance. 
0 ±1.5 ±6 ±30 :::150 _-`600 ±1500 volts. 

* 5 Wide- Spread Electronic Ohmmeter Ranges: 
0 -1000 - 100,000 ohms. 0-1-100-1000 Megs. 

* 5 Extra -Hi Impedance RMS AC Voltage Ranges: 
0- 3 -12 -60 - 300 -1200 volts. 
8 Megs. input resistance; 67 mmfd. input cap. 

* High -Frequency Probe Facilities available thru 
use of accessory crystal probe, Model RF -12. 

* One Coaxial, 3 -Way VTVM Probe for all func- 
tions except High Frequency Probe RF -12. 

* Complete, Self- Contained, Battery Operation 
engineered for long -lived battery performance. 

* Built -in Battery Compartment: All batteries con. 
veniently replaced via removable cover plate. 

* Uses Standardly Available Commercial Batteries. 
* 51/4" Wide -Angle PACE Meter: 

100 microamperes sensitivity, ±-2% accuracy. 
*1% Wire and Deposited -Film Type Resistors. 
* Deep- Etched, Satin -Brushed Aluminum Panel. 

MODEL 78: In rugged, blue -gr.ey ripple- finished 
steel cabinet. Dimensions: 57/8" x 73/4" x 31/2". 
Complete with tubes, one set of batteries and 
detailed instruction manual. Net Price: $57.50 

ACCESSORIES AVAILABLE FOR MODEL 78 

Model RF -12: High Frequency Crystal Probe com- 
plete with low capacity x10 multiplier head. 
frequency range to 250 Mc. Net Price: 510.95 

Model TV -4: High Voltage Safety Test Probe for 
ranges to 60 KV. _ . . Net Price: $14.75 

PRECISION Test Equipment is 
available and On display at leading 
Electronic Parts Distributors. Write 
directly to factory for new 1955 catalog. 

I'R/:rI SITI, Apparates Company, Inc. 

70 -31 84th Street, Glendale 27, L. I., N. Y. 
E. pod: 450 Broadway, New Tory 13, U. S. A. 

Canada: Arlo, Ruth Corp., Ltd., 50 W:naold Ave., Toronto 10 
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All From One Source 
These four quality lines of Electronic Components may 
be obtained quickly and conveniently from Distribu- 
tors who stock ERIE RESISTOR CORPORATION products. 

ERIE Electronic Components enjoy the reputation of having the 
highest quality and make up the most complete line of Ceramic 
Replacement Capacitors. Distributor Stock items are repre- 
sentative of the most common types used by dealers, servicemen, 
experimenters, amateurs, laboratories, project engineers, and 
industrials. 

CORNING Glass Electronic Components include the complete 
line of Fixed Glass Capacitors, Direct Traverse and Midget 
Rotary Glass Trimmer Capacitors, and various types of Low 
Power, Precision and High Power Glass Resistors. 

ERIE -Chemelec Teflon Electronic Components are made of the 
most nearly perfect insulating material available, and are ideally 
suited to withstand high humidity, high or low temperatures, high 
altitudes, high voltages, and high frequency operation. It is serl'- 
iceable at any temperature from -110° to 550 °F for long period; 
with negligible change in critical electrical characteristics. 

GRIGSBY- ALLISON Switches are known throughout the in- 
dustry for dependable quality and smooth performance. They 
include a complete variety of styles for all types of applications. 

ORDER NOW 
From You- 

ERIE 

DISTRIBUTOR 

ERIE ELECTRONICS DISTRIBUTOR DIVISION 
ERIE RESISTOR CORPORATION 

n Office, ERIE, PA. 
Facto. ERIE, PA. LONDON, ENGLAND TRENTON, ONTARIO 

WRITE FOR THIS 

DEALER 

S LES KIT 
MAKE BIG 

HI -FI PROFITS 
Sell the finest HI -FI Units for custom build- 
ing or in BEAU-IFUL CABINETS ...Sell BE- 

LOW REGULAR WHOLESALE PRICES with full 
dealer mark -up and with price protection. 

TRANSVISION Hi -Fi Equipment is 

SOLD THRU SELECTED DISTRIBUTORS 

TRANSVISION, INC., NEW ROCHELLE, N. Y. 

In Canada: 133E Queen St. W., Toronto 3, Ont. 

LIFETIME 

HI-FIDELITY 

![(J ,/ 
( 

TRANSVISION, INC., New Rochelle, N.Y. 
Rush FREE Dealer SALES KIT on HI -FI and nome 
of nearest distributor. 

RE-I 

Nome 

Address 

City State 

TEST aft REPAIR 
CRT TUBES 
"RIGHT on 

the Job" 
with 

CENTURY'S 
CRT 

TESTIVATOR 
MODEL 103 $14.95 ONLY net 

New I'iowit.: Mere l'ails) S ;,r Time! 
ll ere !s a k'i. tu a allume neu field et tut:' 
With the = 1u:: CRT 'rE :STiv.vrtlit tnu Eau 

I cur tulan Eight lu the set ¡II a matter 
IE :STIV.ITIIIt TELLS YOI INST.%N1LY 1, 

Bauble i, and then axes it! are .ont, of Ille w :1 

adta,it,,, ,1 the. TEST 11.-1'l'tllt -it TESTS: r:nhwl, 
rais >iou, Shutt, and leakage b,t,t,en element.. limp 
elements, l'rnbalde useful liai ut the tilt., It 1lE :I'.111IS: 
.litheate, the CUT cathode hp rentov ing +wine,' cuu- 
tawinatiuu. 11,tor,, .mis ;ion rit ¡III; lite to uak and 
dint tulles. ('leurs inter-element shorts and leakage. So a' Io 11.,' . .. you just plug in. attach the TE:STIY.1- 
Tlllt socket to the hase nt the CUT und the accurate, 
easy -to -read indicators tell you what you uni -t kuutr. 
(Complete instnu'tions with eve U- unit.) 

FREE BONUS OFFER -Order your =10; turc% and le- 
eeive a handy, valuable booklet li-t hag radio and TV 
tube. including ('lITs ahiell are interchangeable a It 11 no 
wiring changes. Another profit maker for yon. N,,t you 
ran always leave. 'rm tsith a picture. The TI-5T11'.51 l: 
IS MONEY 13.11.1( 

r__NO RISK TRIAL ORDER COUPON.-- 
It .lulih, i, ont mt S"w'I; :u.,il eiohi ru 

CENTURY ELECTRONICS CO., Dept. RE1 
111 Roosevelt Ave., Mineola, N. Y. 

I- lea.. send the Stod,l lo': c1 :1 'l'ESTn.1 r''r, , n 
I'., int uom,y -hack guarantee, 
LT] send l'o.t paid ... I am encloi,g cull pa >nuvt et 

<u: 
Send C.O.D. ... I will pay $14.95 plu, p'- ras.. 

Name 

City State 

SAVE! We pay postage on all prepaid orders 
L J 
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NEW DEVICES 

Measurements Corp., 280 La- 
fayette St., New York 12, N. Y. 

C -R TUBE CHECKER KIT, 
CC -1, tests for shorts, leakage 
and emission. Shadowgraph test 
(spot of light on screen) indi- 
cates whether all electromag- 
netic deflection picture tubes 
are capable of functioning; in- 
dicates condition on good -bad 
scale. Supplies all operating 

voltages to tube under test. 
Protective spring -loaded test 
switches. Heath Co., a subsid- 
iary of Daystrom, Inc., Benton 
Harbor 20, Mich. 

WHITE DOT GENERATOR, 
model CD, in kit form. Preriv- 
eted sockets and terminals. 
Generator output can be fed 
directly to antenna terminals 
of color receiver. Weighs 6', 

pounds, measures 5 x 9 x 6 
inches. - Hoffman Electronics 
Corp., 3671 S. Hill St., Los An- 
geles 7, Calif. 

TUBE TESTER, model 49, fea- 
tures number of plug -in acces- 
sories, using basic meter and 

Just Out 

tYllr.rDr 

ADDITIONAL 

1955 

Television 
akin 

r ,0V} 

woosÄmUawed 

These twin 1955 TV volumes ewer practically all sets of 
all makes. The new ADDITIONAL 1955 TV manual includes 

$ material almost to the minute. Each giant manual has 192 
large pages of service data. changes. double -size circuits. 
service hints. Special price, each manual only 

power supply for additional 
tube and components tests. 
Includes high- resistance shorts 
tester measuring interelement 
leakage to 2 megohms, heater 
current tester, selenium recti- 
fier checker. Lever -action 
switches. 4% -inch meter indi- 
cates tube condition on a col- 
ored good -bad scale which is 
also marked in percent of 
normal quality. -Jackson Elec- 
trical Instrument Co., 16 -18 S. 
Patterson Blvd., Dayton 2, 0. 

V.T.V.M., Phaostron 777, self - 
contained, with 42 ranges, il- 
luminated 47A-inch scale color - 
coded green for ohms, black for 
a.c. and d.c., red for peak -to- 
peak volts; 2 zero -center scales 
for FM alignment; double- 

shielded 200 -pa movement; sep- 
arate range and function 
switches; unbreakable nonmag- 
netic metal case. Accuracy: 3% 
d.c., 5% a.c. Accessories include 
high- frequency coaxial cable, 
d.c. probe and leather carrying 
case. -Phaostron Co., 151 Pas- 
adena Ave., South Pasadena, 
Calif. 

(Continued) 

V.T.V.M., model 68 (illustrated), 
a.c.-operated, wide -range, gen- 
eral- purpose electronic test set. 
5% -inch wide -angle meter, ±2% 
accuracy. 1% multipliers and 
shunts, wire and deposited film 
types. Has 5 plus and 5 minus 
d.c. voltage ranges: 3, 12, 60, 

300, 1,200 at 13í/a megohms 
constant input resistance; 5 
resistance ranges to 1,000 meg- 
ohms; 5 peak -to -peak voltage 
ranges: 8, 32, 160, 800, 3,200; 
5 stabilized zero -center refer- 
ence ranges for FM discrimi- 
nator balancing. 

Model 78, battery -operated 
wide -range general -purpose 
electronic test set. Uses same 
meter as model 68. Contains one 
No. 477 (67.5 volts), 2 No. 950 
(1.5 volts) batteries. 6 zero - 
center d.c. voltage ranges at 
13% megohms constant input 
resistance: ±1.5, ±6, ±30, 
±150, ±600, ±1,500; 5 resist- 
ance ranges to 1,000 megohms; 
5 high- impedance r.m.s. a.c. 
voltage ranges at 8 megohms 
input resistance and 67 µµf in- 
put capacitance: 3, 12, 60, 300, 
1,200. - Precision Apparatus 

New ADDITIONAL 1955 TV Volume 
LARGE MANUAL COVERS NEWEST 1955 TV SETS 
EARLIER TV VOLUMES STILL SOLD AT ONLY $3 

AMAZING BARGAIN 
-Supreme twin 1955 TV manuals are the 

scoop of the year. Cover all sets of all im- 
portant makes. New ADDITIONAL 1955 TV 
volume gives you the very latest material. 
Your price for this mammoth manual is 
only $3. Supreme super values defy compe- 
tition. Each prior -year manual (at only $3) 
has a whole year of service material. Each 
volume covers different material, from 1947 
to latest 1955 sets. Include circuits, align- 
ment, waveforms, voltage charts, service 
hints, changes, and double -spread diagrams. 

Practically tell you how to 
make every repair. More 
pages, more diagrams, 
more service data per dol- 
lar of cost. Get the best 
for less. Get SUPREME. 

TELEVISION SERVICING COURSE 
Let this new course help you in 'PV servicing. 

Amazing bargain, complete, only $3, full price for 
all lessons. Giant in size, mammoth in scope, 
topdcs just like a $200.00 correspondence course. 
Lessons on picture faults, circuits, adjustments, 

short -cuts, UHF, alignment facts, hints, 
et antenna problems, trouble- shooting;, test 

equipnunt. picture Special. only 
Newest 

,1(c<t.f)¡tcrt-,A+ctciui 

1955 

RADIO 
DIAGRAMS 

enAn9r, 
I mn{n 

RADIO DIAGRAMS 
Here k your complete source of all 

needed RADIO diagrams and service data. 
Covers everything from most recent radios 
to pre -war old -timers; home radios, auto 
sets, combinations, changers, and port- 
ables. Sensational values. Still sold at 
pre -Korean prices. Only $2 for most vol- 
umes, Every Radio manual contains large 
schematics. all needed alignment facts. 
parts lists, voltage values. trimmer,. dial 
stringing, and helpful service hints. All 
volumes are large in size, 8x11 inches. 
about 190 pages. See coupon at right for a 
complete list of these low- priced manuals. 

Supreme Publications 
Sold by All Leading Parts Jobbers 

JANUARY, 1956 

ALL NEEDED TV DATA 
Supreme TV manuals supply all needed 

service material on every TV set of every 
important manufacturer. Here is helpful, 
practical, factory -prepared data. It will 
really make TV servicing and adjustment 
easy for you. Join 146,000 servicemen who 
use, benefit, and save with SUPREME 
service manuals. In these manuals you get 
correct factory- checked circuits, alignment 
procedure, response curves, service hints, 
recommended changes, voltage charts, wave- 
forms, and dozens of double -page diagrams. 
Here is your TV service material to help 
you do expert work double -quick; and 
priced at only $3 per annual volume. Be 
ready to repair any model by carrying in 
your car all ten TV volumes listed in cou- 
pon below. Or try one of the new 1955 TV 
manuals to see what an amazing bargain 
you get for only $3. Send coupon for prompt 
shipment or ask your jobber. 

NO -RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL. 

Radio Diagram Manuals 
Netr 1955 Radio Man ual.$2 
1954 Radio Manual, $2.50 
1953 Diagrams 
1952 Radio 
1951 Diagrams 
1950 Manual 
1949 Radio 
1948 ' PRICED 
1947 AT ONLY 
1946 á 
1942 

0 1941- 
19407 
El re EACH 

1926 -1938 Manual, $2.50 
Radicand TV Master Index. 25t 

ONLY 

$ 2.50 
EACH 

Rush today TV manuals checked © below and 
Radio manuals at left. Satisfaction guaranteed. 

Additional 1955 TV, $3. Early 1955 TV, $3. 
1954 TV Manual, $3. 1953 TV Manual, $3. 
1952 Television Manual, $3. 1951 TV, $3. 
1950 Television Manual, $3. 1949 TV, $3. 
1948 TV, $3. 1947 TV & FM, only $2. 
New Television Servicing Course, complete.... $3. 

I am enclosing $ Send postpaid. 
Send C.O.D. I am enclosing $ deposit. 

Name: 

Address: 
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AT 

LESS COST 

with EMC 
TEST 

EQUIPMENT 
rrr- rrr11S_ 

EMC MODEL 102 
HIGH QUALITY -LOW PRICE,POCKET SIZE 
VOLOMETER* - NEW EXPANDED SCALE. 
Sturdy, pocket -size case. Large clear 3V2 "- 
1000 ohms per volt D'arsonval -type volt - 
meter -2% accurate. 5 AC 8. DC voltage 
ranges, 0- 3000V. 4 DC current ranges, 
0 -6000 MA. Two resistance ranges with same 
zero adjustment. 
ALSO AVAILABLE: 
EMC model 104 Multi - 
meter 41/2" meter at 
20,000 ohm per volt DC. 
Only $26.95. Kit $19.25 

EMC MODEL 
ACCURATELY CHECKS ALL TUBES 
BY STANDARD EMISSION METHOD 
All tubes with filament volts between 
75 and 117V are accurately checked 
by standard emission method. Indi- 
vidual sockets. Compensates for line 
variations between 105 -135V. Flex- 
ible four -position lever type switches 
positively protect against obsoles- 
cence. Checks continuity, shorts, 
opens and leakages. large, clear, 
41/2" Three -color "reject- good" scale 
meter. 
ALSO AVAILABLE: 
Model 206P dynamic mu- 
tual conductance tube 
checker $83.50 41/2" me- 
ter in portable oak case. 
(Lowest price in the 
market.) 

102 Kit 
$12.50 

205 P 

EMC MODEL 
DIRECTLY MEASURES CAPACITY, RESISTANCE 
AND COMPLEX WAVEFORMS PEAK TO PEAK 
Measures directly in 6 ranges. All peak to 
peak voltages of complex waveform, be- 
tween .2 volt and 2800 volts -RMS values of 
sine wave voltages, between .1 volt and 
1,000 volts. Capacity of condensers between 
50 MMFD to 5000 MFD- resistance from 
.2 ohms to 1000 megohms. Inductance from 
1.4 henries to 140,000 henries. 
ALSO AVAILABLE: 
EMC regular VTVM model 
106 with carrying strap 
only $35.90. In kit form 
model 106 K only $23.90. 

Electronic Wholesalers 1419 N. 3rd St. 

Please send me: 
EMC Style Quantity 
EMC Style Quantity 
EMC Style Quantity 

25% Deposit enclosed, balance C.O.D. 
Full Amount enclosed- Freight prepaid 

Name- 
- 

Address 
F 

() City State 

iii 

107 Kit 
$34.50 

Harrisburg, Pa. 
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NEW DEVICES 

Co., Inc., 70-31 84th St., Glen- 
dale 27, N. Y. 

FIBERGLAS DROP CLOTH 
protects floors and rugs against 
hot solder, scratches, etc. 37 x 
48 inches, fire resistant. Used 
as rainproof chassis cover. 

Folds compactly into a tube 
caddy. - CBS -Hytron, Div. of 
Columbia Broadcasting System 
Inc., Danvers, Mass. 

AUDIO CORD CONNECTORS, 
XLR, shockproofed for quiet 
connection by use of insulating 
material of resilient synthetic 
rubber (polychloroprene). Pos- 
itive cable clamp for even grip 
on cable through a rubber bush- 
ing. Two insert arrangements 
available -one with three 15- 
ampere contacts for No. 14 

wire, other with four 10- ampere 
contacts for No. 16 wire. Solder 
pots pretinned; standard finish 
satin nickel. Panel style rec- 
tangular flange receptacle pro- 
vides closer mounting for 
crowded installations. -Cannon 
Electric Co., 3209 Humboldt St., 
Los Angeles 31, Calif. 

OUTPUT TRANSFORMER, Dy- 
naco A -430, high -fidelity audio 
output unit matching 6550 or 
6CA7/EL34 tubes in circuits 
delivering 50 to 100 watts, for 
converting Williamson -type am- 
plifiers to 50 watts output. Re- 
sponse ±1 clb from 6 to 60,000 

cycles. Undistorted power out- 
put rating, 50 watts from 20- 
20,000 cycles; 100 watts from 
30- 15,000 cycles. Phase charac- 
teristics permit substantial 
feedback without amplifier in- 
stability. -Dyna Co., 5142 Mas- 
ter St., Philadelphia 31, Pa. 

SINGLE -ENDED CAPACI- 
TORS, Sprague type SE Autoeon 
molded -paper replacements for 
single -ended types in printed 
circuits. Tiny standoff feet 
eliminate dust and moisture 

5PfsAGÜE 
Ilttl'bCatr 
15145 2004 

All specifications given on these 

(Continued) 

traps under capacitors and pre- 
vent printed wiring shorts. 
Leads 1 -inch long. Type HCX 
solid dialectric for high in- 
sulation resistance, low power 
factor and flat temperature - 
capacitance curve. Plastic shell 
excludes moisture. 47 types with 
values from .001 to 0.47 pf at 
200, 400 and 600 volts. -Sprague 
Products Co., 81 Marshall St., 
North Adams, Mass. 

ANTI- STATIC SPRAY, No -Fog 
NF -102, a colorless, odorless 
liquid sprayed on tube or mask 
and wiped with clean dry 
cloth. Leaves microscopic film 

as insulation against static. 
Good for cleaning phonograph 
records, plastic products, etc. -Tele -Matic Industries Inc., 16 
Howard Ave., Brooklyn 21, 
N. Y. 

FLYBACK TRANSFORMERS, 
five Triad types, correct replace- 
ments for use in RCA, Trav- 
1er and Zenith TV receivers. 
Electrically and mechanically 
interchangeable with original 

equipment. Complete line of 
TV replacement transformers 
listed in catalog TV- 155. -Triad 
Transformer Corp., 4055 Red- 
wood Ave., Venice, Calif., or 
Triad distributors. 

4 -SPEED RECORD PLAYER, 
Quartet, plays new 16 r.p.m. 
Talking Book records and all 
other speeds automatically. 
Accessory to all Hoffman 21- 
and 24 -inch table or console 
models with Super Mark 10 or 
Mark 5 chassis. Can be plugged 
into radio, amplifier and TV 
receivers equipped with phono 
input jack. Dual sapphire 
needles, ceramic long -life car- 

tridge, automatic shutoff after 
last record. Featherweight tone 
arm. Model. W120 walnut base; 
model M120 mahogany; model 
B120 blond. - Hoffman Radio 
Div., Hoffman Electronics Corp., 
3761 S. Hill St., Los Angeles 7, 
Calif. END 

pages are from manufacturers' data. 
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new 
Tubes 

._. Transistors 

3CE5 and 6CE5 
H ig h- mutual- conductance sharp -cut- 

off pentodes, the 3CE5 and 6CE5, have 
been announced by CBS -Hytron. They 
are designed for use in v.h.f. tuners 
and as i.f. amplifiers and feature a very 
sharp cutoff characteristic. Electrically 
and mechanically the tubes resemble 
types 3CB6 and 6CB6. 

2 -0072 transistor 
Announced by Amperex, the 2 -0072 

(see photo) is a matched -pair high - 
current low- voltage power type de- 
signed for such applications as portable 

phonographs and radios and similar 
portable equipment. The p -n -p push - 
pull units can deliver 200 mw from a 
6 -volt battery supply. 

6810 phototube 
Thi head -on type multiplier photo - 

tube is intended for use in scintillation 
counters and other applications involv- 
ing low- level, large -area light sources. 
Announced by RCA, the 6810 features 
fast response, high current gain, rela- 
tive freedom from after -pulses and 
small spread in electron transit time. 
Since the tube can deliver pulse cur- 
rents of up to 0.5 ampere with good 
linearity, there is generally no need for 
associated wide -band amplifiers. 

The 6810 has high sensitivity to blue - 
rich light and negligible sensitivity to 
red radiation. Design features include 
14 electrostatically focused multiplying 
(dynode) stages and a focusing elec- 
trode with external connection for 
shaping the field which directs photo- 
electrons from the cathode onto the 
first dynode. 

Silicon rectifier 
Development of a silicon power rec- 

tifier capable of operating at ambient 
temperatures up to 200 °C was an- 
announced by Hoffman Electronics. The 

CHAMPION 
crf ait Fax-Type, 

CONICALS 
* BETTER LOW BAND 

PERFORMANCE! 

* BETTER HIGH BAND PICKUP! 

* GUARANTEED SUPERIOR TO ANY 

CONICAL ON THE MARKET TODAY! 

n 

1. 

MODEL T -781 
SINGLE ARRAY - LIST $5.56 

MODEL T -782 
STACKED ARRAY - LIST 511.53 

Aw ExekueweTem.N.a. Develop matt 
Now, Tenna has combined all of tha better features of the 
BAR -X conical and the fan -type conical into a single 
model to give you the ultimate in both high band and low 
band performance. The NEW Tenna T -781 and T -782 
are guaranteed superior to any other conicals. Try this 

NEW Tenna conical under the toughest reception condi- 
tions and you'll be astonished with its performance. All 
aluminum, full size and completely pre -assembled . . . 

and at a low, low price. 

EHTTrinita+A,A.e< 
7580 GARFIELD BLVD. CLEVELAND 25, OHIO 
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HIGH- FIDELITY TURNOVER CARTRIDGE 

2.75 
Re,. Price 

40 -14000 CYCLE 
NEVER BEFORE AT SUCH A PRICE! 

Lafayette brings you one of the finest high - fidelity turnover cartridges, AT AN UNBELIEV- 
ABLE PRICE! Frequency response from 40- 14000 cycles t2 db. Has 2 sapphire styli to 
play all speeds. Needle pressure only 5 grams 
on LP coud 12 -15 grams on 7-8. Output is .5 
volts. Complete with turnover mechanism and 
knob, fits Webster, Garrad, VM, Collaro and 
tone arms of leading manufacturers of record 
changers and players. 
PK -79 Singly, Each 2..7.5 

In lots of 3, Eaeh 2.50 

CRYSTAL MICROPHONE 
COMPARE IT WITH ANY MIKE 

AT 2 to 3 TIMES THE PRICE 
A quality crystal Microphone fer. PA systems. house recordera 

Oetc Frequency 
Outputplevel 30 

2pdb. Pro- vides ample output for use with low gain amplifiers. Complete with S ft. of shielded cable. Shmg. wt., WA" lbs. - 
'PA -24 - In lots of 3,each ... 3.95 singly, each 

SLIM HIGH OUTPUT 
DYNAMIC MICROPHONE 

Reg. Price Net $9.95 
A pencil-slim design, high output PA Dynamic 
Microphone of exceptional quality. at a price that is /3 of the price of any comparable microphone 
on the market today. Very smooth response, 50- 114000 cycles. Omnidirectional, tiltable head. Switch on aide gives choice of either high im- pedance (60,000 ohms) or low impedance (250 ohms). Instantly removable bracket per- 
mits use either on stand or as hand mike. Fea- tures exceptional mechanical strength. Cast case with satin chrome finish, % " -27 thread, Acous- tically- treated grille head, 8" long; 11/4" barrel diameter. Shipping weight 2 lbs. 
PA -29 In lots of 3, Each $9.25 

Singly, Each $9.95 
TELEPHONE PICKUP A NEW LIGHT WEIGHT 

DYNAMIC EARPHONE 
FOR 

RECORDING 
TELEPHONE 

CONVERSATIONS 
Induction telephone pickup. Tele- phone conversations can w he 
Picked up with no tapping of wires 
or special telephone circuits. Sim- 
ply Place the phone hose. either cradle or upright type. on the pick- up platform and connect the leads to the high Impedance Initut of any medium gain audio amplifier. or 

to any tape disc or wire recorder. 
s-141 2.95 

TRANSISTOR 
455 KC I.F. 

Specially designed to transistor circuits, onl 
I /a" quare by 3/e"' high. 
NO -128- 
In lots of 10, each 790 
Single, Each 890 

ohm 
3 ft 

its rig t into 
the ear. Ideal 
for use with 
radio sets, for 
private listen- 
ing. DC resist- 
ance 2000 

impedance 5000 ohm w I) 
of Plastic Cord. 1.95 

M5 -100- Impedance R ohm for 
silent radio Or TV viewing. 

Net 195 
MS -260 - FOR TRANSISTOR 
CIRCUITS, Special high out put 
for low power circuits; DC re 
siatance 2000 ohm, impedance 
8000 ohm. Net 3.95 

RAYTHEON 
TRANSISTOR 

TRANSISTOR LOOP ANTENNA 

NEW LAFAYETTE CATALOG 
GET YOURS NOW IT'S FREE 

Packed with the largest selection of Electronic, Iodio and 
T.V. Parts, and equipment, PA, Hi -Fi systems, tubes, an- 
tennas, Transistor Kits, parts and components, TA,st Equip- 
ment, new build your own kits, tools, books. Microscope. 
drafting equipment, Binoculars, Telescopes, All Radio, TV 
and Ham supplies - ALL AT GREAT SAVINGS -- For the 
economy minded servicemen, dealer, engineer and tech- 
nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE 
COPY TO -DAY. 

LAFAYETTE RADIO 
I 100 SIXTH AVE.,NEW YORK,N.Y. 

Name 

Address 
1 

City Zone State 
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Send FREE 132-Page 1955 Lafayette Catalog 

BCSTON,MASS. 

110 Federal St. 

BRONX,N.Y. 

54; E. Fordham Rd 

MEWARK,N... 

24 Centra' Ave. 

1.25 

CK722 
p-N-s 
99ç 

TRANSISTOR 
TYPE 2N107 

P -N -P 

$1.25 

Fixed inductance 
tapped to match 600 ohm input. 
Covers 540.1850 kc 
with 365 mmf var- iable cond. size 9/16 x 4 i4 ' . 
MS -166 Net 1.25 

TRANSISTOR 
OSCILLATOR COIL 

Supplies local OSC. energy 
to mixer stage. IF 455 KC. 
Use with 365 rrimi cond. ss. x l idi" high. 
MS -165 Net 498 

RAYTHEON 
TRANSISTOR 

CK -760 
(2N112) 

HIGH SENSITIVITY AC -DC MULTITESTER 
20,000 OHMS PER VOLT DC and 

10,000 OHMS PER VOLT AC 
The New Lafayette high Sensitivity Multitester is 
.i complete instrument (not a kit) packed with 
every desirable feature found in instrumenta coat- 
ing twice as much. One of the most sensitive multiteaters ever offered: 20,000 ohms per volt 
DC and 10,000 ohms per volt AC; having a highly 
sensitive 35 microamp meter. Check these full 
scale readings. DC Volts: 0 -6; 0 -12; 0 -60; 0 -300; 0- 120": 
0 -6000 volts at 20,000 ohms per volt. AC Volts: 0 -6; 0 -12, 
0 -60; 0 -300; 0 -1200 at 10,000 ohms per volt. DC current ranger: 
60 microamp, 0 -6; 0 -60; 0 -600 milliamps. Resistance ranges: 
0 -4; 0 -40; 0 -400K; 4 meg. olims. Decibel: -20 to +17 db (0 

.774 volt). Capacity: 250 mmf -10 MF. Inductance: 20 -1000 
millihenry. Extreme versatility acid accuracy; 1 To precision re- sistors. %4' meter; plastic front with metal bottom for rugged- ness. Size: 153/4'! x 33/4" x 23 /a "; complete with batteries and test leads. Shipping weight 4 Iba. 
RW -30A In lots of 3, Each$19.25 

Singly, Each$19.95 

IMPORTED BINOCULARS 

PLAINFIELD,N.I - 
113 West 2nd St. 

AN how Ceet.d leafs - cieinpe/ Y Brisais - IpN 
weigbf all new bodies. Cm:Met. wilt ease d stns.. 

F -182- 8x,15 I.F.... NET 10.75 
F -105 - 8x,30 I.F.... NET 17.95 
c -15 - 7x.35 I.E....NET 17.95 
r -183 - 75,35 C.P....NET 20.95 
c -103 - 75,50 I.F.... NET 21.50 
c_164 - 7x.50 C.F.... NET 24.95 i117 - 105,35 C.F....NET 23.95 
F -104 -12x,50 I. F.... NET 27.95 
F -818 - 18x,50 C.F....NET 31.50 
F -185 - 205.50 C.F....NET 37.50 

NUT OURANTRD 
FOR f MOI. AOoici 

MEir0AMKAI ails 
ORICAL DfRCT,. 

AM IN. !p. TAO 

TO ralCt. 
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NEW TUBES & TRANSISTORS (Continued) 

rectifier (see photo), designated NS-P1, 
is housed in a rugged, vibration -proof 
case measuring approximately 1% 
inches in diameter and 11% inches in 
height. 

The maximum reverse working volt- 
age is 60 and the forward current den- 
sity at 1 volt is in excess of 600 am- 
peres per square inch of junction area. 

6562 pencil type oscillator 
This triode is a fixed -tuned u.h.f. 

oscillator having pencil type construe- 

806562 

I IjA rUBE 

tion (see photo) and is intended for 
transmitting service in radiosonde ap- 
plications. The 6562, produced by RCA, 
has two resonators: one is fixed -tuned 
and connected between grid and cath- 
ode; the other, connected between grid 
and plate, is loop -coupled to a coaxial 
r.f. output terminal and can be tuned 
to 1,680 mc. The useful power output 
of the tube is approximately 600 milli - 
watts. 

6806 beam power tube 
Another RCA announcement con- 

cerns the high -power 6806, designed for 
operation as a grid- driven power am- 
plifier at frequencies up to 1,000 mc. It 
has a maximum plate- dissipation rating 
of 35 kw. 

In color or black- and -white television 
service the 6806 can deliver a synchro- 
nizing -level power output of 30 kw at 
550 me or 25 kw at 750 mc. As a CW 
amplifier in class -C telegraphy service 
the 6806 is capable of giving a useful 
power output of 25 kw at 400 mc. 

6786 rectifier 
A new mercury -vapor grid -controlled 

rectifier, the 6786 (see photo), has been 
announced by Amperex. The tube has 
a peak inverse voltage rating of 15 kv 
and an average plate current of 10 
amperes. For intermittent operation, a 
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Complete training in modern 
professional methods ... only 

$12...3 months to pay! 

FIX ANY RADIO OR TV SET EVER 
MADE ....easier....better....faster 

Radio & TV 

Receiver 
TROUBLESHOOTING 

AND REPAIR 

by Ghirardi & 

Johnson 

822 pages, 417 
illustrations 
Price $6.75 

(See special offer In 
Coupon) 

This big, 822-page book brings you 
the kind of PROFESSIONAL training 
that helps you handle the toughest 
radio -television -electronic service jobs 
as slick and as accurately as you now 
do the easy ones! 

For service beginners, Radio & Tele- 
vision Receiver TROUBLE -SHOOTING 
AND REPAIR is a complete, easily 
understood professional training course. 
For experienced servicemen, it is the 
ideal way to "brush up" on specific 
jobs; to develop better troubleshoot- 
ing methods and shortcuts; and to 
find quick answers to puzzling service 
problems. 

Step by step, it takes you through 
each service procedure . from lo- 
cating troubles quicker and with less 
testing to repairing them faster and 
better. 

You learn to deal with any kind of 
trouble in any kind of receiver. No 
guesswork. No aimless testing. 

Here are just a few of the subjects 
covered: Components and Their Trou- 
bles; Basic Troubleshooting Methods; 
"Static" and "Dynamic" Testing; 
Practical Troubleshooting Tips and 
Ideas; AC /DC, 3 -way Portable and 
Battery -set Problems; Servicing Com- 
munications Receivers; A Complete 
Guide to Television Service; AM, FM 
and TV Realignment Made Easy; Re- 
sistor, Capacitor, Inductor and Trans- 
former Problems; Servicing Tuning, 
Selector and Switching Mechanisms; 
Loudspeakers; Servicing Recorders and 
Record -playing Equipment . and 
dozens more. Use coupon. Read it 
for 10 days at our risk. 

LEARN BASIC CIRCUITS....and watch 
service 

Radio & TV 
Receiver 

CIRCUITRY 
AND OPERATION 

by Ghirardi & 
Johnson 

669 pages, 
417 illustrations 

Price $6.50 

(see special offer!) 

"headaches" disappear! 
Its amazing how much easier you 

can repair radio and television sets and 
even industrial electronic equipment 
when you know all about its circuits. 
You locate troubles in a jiffy because 
you know what to look for and where 
to look. You handle jobs lots faster, 
better . , and more profitably. 

Radio & Television Receiver CIR- 
CUITRY AND OPERATION gives you 
a complete understanding of basic 
circuits as well as their variations. It 
teaches you to recognize them . . . to 
understand their peculiarities . . . to 

Make your training 
library complete. Have 
ALL the latest data at 
your fingertips. Get 
both these books at 
only $12.00 for the two 
e . . YOU SAVE $1.25. 

RINEHART BOOKS 

know their likely "troublespoos" 
and how to eliminate guesswork and 
useless testing. 

Throughout, this new book brings you 
the kind of above- average professional 
training that fits you for the bigger, 
better -pay jobs. Covers all circuits 
used in modern television and radio 
receivers, amplifiers, phono pick -ups, 
record players, etc. 

Price only $6.50 . . . or see money- 
saving combination offer in coupon. 
10 -day FREE examination. 

FREE EXAMINATION ... easy terms! 
Dept. RE -16, RINEHART & CO., INC. 
232 Madison Ave., New York 16, N.Y. 

Send bunks indicated ter FREE EXAMINATION. In it) day;, I 
gill either remit price indicated plus a few cents postage or mine. 
books pn..tpald and owe you nothing. 
D Radio & TV CIRCUITRY Radio & TV TROUBLE- I 

AND OPERATION (Price $6.50) SHOOTING AND REPAIR 
(Price $6.75) 

COMBINATION OFFER . . Both books only $12.00 (Regular 
price separately $13.25 ... you you $1.25) 

(Combination offer is payable at rate of $3 (plus postage) after 
10 days if you decide to keep books, and $3 a month thereafter II 
until $12 has been paid.) 

Name 

Address 

City, Zone, State 
OUTSIDE U.S.A. . . 

AND REPAIR; $7.00 
TION; $13.00 for both 
refunded if l'on 7-o tu 

ARE SOLD BY LEADING 

. $7.25 for TROUBLESHOOTING' 
for CIRCUITRY AND OPERA - 

hooks; Cash with order, but mane, 1 
hunks in 10 days. 

BOOK STORES 
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NOW. - - model SX -100 
Selectable side band receiver 
BUILT TO THE SPECIFICATIONS OF 
1,000,000 FIELD EXPERTS 

Sf e it at your Jobber -only $295.00 

Model SN -100. Amateur Net $295.00 
Matching R -46B Speaker $17.95 

Frequency Range 538kc- 1580kc 
1720kc -34mc 

Hallicrafters 22 years of production know -how, the 
engineering experience of developing over 100 dif- 
ferent major receiver designs, plus the advice of 
over 1,000,000 field experts operating Hallicrafters 
receivers all are combined to bring you this out- 
standing new receiver -the SX -100! Hallicrafters 
alone, long recognized as the leading designer and 
manufacturer of quality communications equip- 
ment, can offer you the dependability and perform- 
ance of this great new SX -100 at the amazingly low 
price of just $295.00 

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

1. SELECTABLE SIDE BAND OPERATION. 
2. "TEE -NOTCH" FILTER -This new development 

provides a stable non -regenerative system for 
the rejection of unwanted hetrodyne. The "Tee - 
Notch" also produces an effective steepening of 
the already excellent 50 K.C. i.f. pass band (made 
famous in the SX -96) and further increases the 
effectiveness of the advanced exalted carrier 
type reception. 

3. NOTCH DEPTH CONTROL for maximum null 
adjustment. 

4. ANTENNA TRIMMER. 
5. PLUG IN LABORATORY TYPE EVACUATED 100 

KC QUARTZ CRYSTAL CALIBRATOR -included 
in price. 

6. LOGGING DIALS FOR BOTH TUNING CON- 
TROLS. 

7. FULL PRECISION GEAR DRIVE DIAL SYSTEM. 
8. SECOND CONVERSION OSCILLATOR CRYSTAL 

CONTROLLED -greater stability through crystal 
control and additional temperature compensa- 
tion of high frequency oscillator circuits. 

CONTROLS 
Pitch Control 
Reception 
Standby 
Phone Jack 
Response control (upper and lower side 
band selector) 
Antenna Trimmer 
Notch Frequency 
Notch depth 
Calibrator on /off 
Sensitivity 
Band Selector 
Volume 
Tuning 
AVC on /off 
Noise limiter on /off 
Bandspread 
Selectivity 

hallicrafters 
CHICAGO 24, 1LL1NOIS 
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NEW TUBES AND TRANSISTORS (Continued) 

maximum plate current of 15 amperes 
may be used. 

The 6786 is designed for high- current 
power supplies in radio transmitters 
and industrial r,f. generators. Under 
normal ambient temperature condi- 
tions, no forced -air cooling is necessary. 

HA500I, 2, 3 transistors 
The Semiconductor Division of 

Hughes Aircraft has announced three 
new n -p -n fused -junction germanium 
transistors, the HA5001, HA5002, 
HA5003. These are medium -power 
units having high gain and low noise 
figures. They show a negligible alpha - 
crowding effect at high currents, mak- 
ing them especially suitable for high - 
current medium -power amplifiers. All 
three types have a maximum collector 
current of 100 ma and a collector dis- 

sipation of 500 mw. With suitable heat 
sinks these ratings can be increased. 

For the HA5001, HA5002 and 
HA5003, respectively, maximum cur- 
rent amplification (alpha) is 1.0, 0.965 
and 0.99 ; maximum collector -to -base 
voltage is 30, 15 and 20 ; collector cut- 
off current is 5, 12 and 10µa. 

5AHP4 picture tube 
A universal picture tube, the 5AHP4, 

has been announced by La Salle Tube 
Co., Chicago. It does not require a 
focus device or ion -trap magnet. To ob- 
serve set performance it is necessary 
only to connect the high -voltage lead 
and the regular picture -tube socket to 
the 5AHP4. END 

All New MYSTERY 
PACKAGE 

/,9 of ELECTRONIC PARTS 

Worth le 0.00 

! Our re ' $395 
Shr w' 

(:)9 
Klt 1, OHAKPWARE 
O.er 1, 

Ia podo 6 TV 

KIT 7, CERAMICONS50 
I110 Aorled S 

75 
mmd,e 6,000 fd. 

K 4, Refe,Y SW1Khe 

Aa.erfed Sr150 
lna, Beyl L 

T S. RESISTORS 
10 AHOMd 

51 hm/] IO S a 

wé°t, 

KIT 6. RF CHOKES 
25 Assorted Stange nS 
from 5MH to 25MH 75C 
KIT 7, TOGGLE AND 
SLIDE SWITCHES 
25 Assorted D.P.S.T. D P.D.T. $325 

P.S.T., etc. 
KIT S. PAPER AND 
CAN CONDENSERS 
25 Assorted 
Range from 4Mfd- $x175 
150V to ROMfa.- L 
450V. 
KIT B. KNOBS 
100 Assorted 
Push.On and Set 
Screw types 

KIT 10, MICAS AND 
SILVER MICAS 
100 Assorted 
Range from 5250 1Ommfd. to 
7500mmfd. 
KIT 11. BATH -TUO OIL 
CONDENSERS 
25 Assorted Range 
from .1 Mfd. to $150 
2 Mfd. up to 
600 VDC. 
KIT 12. HI WATTAGE 
RESISTORS 
20 Assorted Range 
from .75 ohm to $125 20,000 ohm. 10 up 
to 200 watts 
KIT 13. TUBE SOCKETS 
50 Assorted 
a.5- 6.7 -8.9 pin $250 
types 

71 MC. 

Now Brand 
Car cn. 

with tubes. 

HOTTEST BUT IN TNI COUNTRY 

TERMS: Cosh with o,A 

;WS 

O BALANCE 
C. O. D 

.e 
ALL 

D 

PRICES 

WN 

NET F.OB. DETIT MINIMUM 
ORDER $2.00 

RSN 5249 GRAND RIVER 

Y ó YO orle IT M ,,.9e, 
Phone Trle, 8.9400 

TAPE RECORDERS 
Accessories 
dvertiçed Brands UAL VALUES 

MERIT/WE 

Free Catalog Low Cost. Hioh 

SSNER QInlIT2Rec6r(!_ 
ó 

Pons 
rk Stu Sta.. Ork 

9, N. V. 

KARL F. ROSS 
Registered Patent Agent 

(U. S. and Canada) 

Specializing in electronic 
pa lent matters 

305 Broadway, New York 7, N.Y. WO 2 -3449 
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COLOR KINESCOPE 
Patent No. 2,711,493 

Ernest O. Lawrence, Berkeley, Calif. (Assigned to 
Chromatic Television Labs., Inc., San Francisco, Calif.) 

This patent is awarded to a researcher who 
has done much previous work on color kine- 
scopes (see RADIO -ELECTRONICS, June, 1955, page 
110). 

As shown in Fig. 1, the new tube differs in 
several respects from conventional tubes. The 
green gun is centrally located and its beam passes 
straight through the tube. The red gun is above. 
Its beam is deflected by plates Dl. The beam 
from the lower blue gun is deflected by plates 

RED GUN GREEN GUN 

HTRS NOT SHOW 
BLUE GUN 

Fit.1 

D2 as shown. These blue, green and red beams 
(marked B, G and R) are focused by coil F 
so that they arrive at the target together. 

Fig. 2 is a magnified diagram which shows how 
the beam angle of incidence controls color. Just 
in front of the target is a wire grid with in- 
dividual wires W. These are biased negatively 

YOKES 

with respect to the target. Each wire cor- 
responds to a group of three color phosphors 
which are deposited on the target in thin 
horizontal strips. They appear as R (red), G 
(green) and B (blue). For example, the green 

W 

- ow 
Fii.2 

phosphor strip is always deposited midway be- 
tween any two wires. Of course, each negative 
wire repels electrons near it. 

The beam from the blue (B) gun arrives 
at a downward angle. It is shown by dotted 
lines. Note how repulsion by the negative wire 
grid focuses this beam accurately on the blue 
(B) phosphor. The red (R) beam (dashed 

lines directed upward) is focused on the red 
phosphor. The green (G) beam (continuous 
lines) arrives head on and is focused midway 
between the wires. 

3 -GUN KINESCOPE 
Patent No. 2,719,241 

(Assigned to Westinghouse Electric Corp., John W. Coltman, Pittsburgh, Pa.) 

This new invention, it is claimed, simplifies 
the construction of a 3 -color kinescope tube, 
while permitting better color registration. 

Fig. 1 shows the general layout of the new 
tube. It has two screens: Si a photoelectric and 
S2 a picture screen. They are shown in greater 

detail in Fig. 2. High- velocity electrons from 
the gun penetrate the aluminum backing of Si 
and strike a phosphor layer which emits light. 
The light passes through a transparent medium 
and a thin layer of tin oxide, a semiconductor. 
It excites the photoemissive surface. The latter 
emits electrons. Note that strips of conducting 
material lie between the emissive surface and 
the tin oxide. Naturally light cannot pass 
through the conducting strips, therefore elec- 
trons are emitted only at the gaps between 
strips. 

Now for 52. This includes phosphor layers 
as shown in Fig. 2. R, G, B denote red, green 
and blue. Note that a green layer occurs be- 
tween each of the other colors. Also, the green 
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layers are opposite to and parallel with each 
gap in Sl. 

Electrons coming from the gap between strips 
of Si normally fall on each green phosphor in 
S2, since the green phosphor strips are in front 
of the gaps. Normally, therefore, only green 
would be visible on the picture screen. 

A high voltage is connected between S1 and 
S2 as shown. It biases S2 positive so that elec- 
trons coming from the photoelectric screen are 

SI 

PHOSPHOR 

TIN OXIDE HIGH VOLTAGE PHOSPHOR LAYER 
o 

j ANDUCTOR ALUMINUM BACKING j GLASS 

I PHOTO-EMIS9VE 

L 

blAss 
- 

-- - -- 
I 

'ALUMIW M BACKING 
Fit.2-3 

HIGH VOLTAGE 

COMPLETE HI-FI 
d 

CGfesC 6404(4 
e. Rauland 

Tuner, Preamp and Amplifier in a 

single, compact BALANCED Hl -FI unit 

at extremely low cost ... 

7ke gede/tr LeAta 

Here's the quality unit for simplest in- 
stallation- merely add speaker and 
record changer and have your complete, 
superb FM -AM -Phono home music 
system. No cabinet required -saves 
money, space, installation problems. 
You get the ultimate in wide -range musi- 
cal enjoyment and you pay less for it. 
Features are outstanding. Response: 
FM ± 0.5 db, 20 to 20,000 cps; AM, 
± 3.0 db, 20 to 5,000 cps; Phono, ± 0.5 
db, 20 to 20,000 cps. Sensitivity: FM, 
3 mv. for 20 db of quieting; AM, 5 mv. 
for 0.5 watt output. Harmonic distor- 
tion: Radio input, less than 2° %; Phono 
input, less than 0.7 %. Separate front 
ends for AM and FM ; tuned RF stage 
on FM; discriminator with dual limiters; 
AFC with defeat on function switch; 
FM dipole antenna; AM has RF stage, 
ferrite loop. Separate bass, treble con- 
trols; RIAA record equalization; choice 
of standard or equal loudness control; 
full 12 watts output, etc. Ultra- compact 
design, only 53/4" high; decorator- styled 
in handsome charcoal black with marble- 
ized gold finish. Fits anywhere beauti- 
fully. See and hear the "Golden En- 
semble" soon. 

NEW! HI -FI SOUND FOR TV! 
EXCLUSIVE RAULAND 

TV55 TELEVISION 

SOUND TUNER 

Designed for use with the "Golden En- 
semble". Makes your TV sound "come 
alive" for thrilling listening or tape record- 
ing. Just plug in tune and enjoy Hi -Fi 
audio on any VHF channel, played 
through your RAULAND music system! 
See it -hear it now. 

Visit your Hi -Fi dealer for a personal 
RAULAND Hi -Fi audition. See and hear 
the "Golden Ensemble" and TV 55 Sound 
Tuner -and you'll know you're getting the 
very best for less. 

Write for full 
details covering 

the complete 
RAULAND 
Hi -Fi line 

RAULAND -BORO CORPORATION 
3515 W. Addison St., Dept. A, Chicago 18, Ill. 
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GRID CIRCUIT 

TUBE TESTER 

Now quickly and accurately detect "pos- 
itive grid" conditions in amplifier tubes used 
in circuits employing a high valve of grid 
return resistance. EXCLUSIVE! 

Poor picture contrast 
Grainy picture 
Twisting, bending or pulling of the 
picture 
AGC, RF, IF and Sync. Group tube faults 
Vertical jitter or bounce 
Sync. Buzz in the sound 
Any or all symptoms caused by sync. 
pulse compression. 

Stop guessing and substitution checking, 
test and sell tubes with conviction on the 
first call, avoid embarrasing and costly 
callbacks. 
Filament Selector Switch accommodates all 
the latest tubes for TV and INDUSTRIAL uses. 

"HARD TO FIND" 
TV TUBE FAULTS 
LOCATED FAST! 

Another Seco Exclusive! 

FLY BACK INTERVAL 
& INDUCTANCE 

ANALYZER 

Checks horizontal cir- 
cuits without discon- 
necting! 

For ,pedoli,ed opplitotton, to meet your ,pedfic need, contad: 

ECO MFG. CO. 

5015 Penn Ave. So. 
Minneapolis, Minn. 
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PATENTS ( Continued) 

attracted and accelerated towards 52. In addi- 
tion, a.c. is applied to the conducting strips of 
Sl. See Fig. 3, where alternate strips are 
shown tied together and connected to the color 
signal. Thus during one half -cycle of this signal, 
the even numbered strips will be more positive 
than the odd. This polarity is reversed during 
the next half- cycle. 

Fig. 2 -a shows that when the color signal 
voltage is zero, electrons move in straight lines 
from Si to S2 and strike the green phosphors. 
When the odd- numbered strips are more negative 
than the even -numbered, the electrons are de- 
flected as shown in Fig. 2 -b. Then each beam 
falls on the red phosphors. One -half cycle later 

COLOR SIG 

Fig.3 

the beams will be deflected in the opposite direc- 
tions and they will scan only the blue phosphors. 

Fig. 4 shows the shape of the color signal 
applied to alternate conducting strips of Si. 

STRIP 
POTENTIAL 

TIME 

Fig.4 

It is a complicated square wave. When its 
voltage is zero, green is scanned so this color 
appears more often than either of the others. 
For that reason the green phosphors must be 
narrower than the others. 

AIDING THE BLIND 
Patent No. 2,721,316 

Joseph D. Shaw, Cincinnati, Ohio 
Though the vision area of a brain is un- 

damaged, the eyes and optic nerves may be 
unable to transmit the necessary impulses to 
the brain. This device generates and sends a 
signal to the brain no that the sensation of 
light occurs. According to this inventor, it is 
possible to place plastic sockets within the skull 
to contact the sensitive brain areas for the 
purpose described. 

The diagram shows a phototube VI whose 
output charges C. When this capacitor is 
charged to a predetermined level, it fires the 
gas thyratron V2 which transmits the brain 
pulse (via transformer T). When this occurs, 
the blind person receives the sensation of light. 

With such an arrangement, a person can see 
whether an object in front of his photocell is 
light or dark and can judge its brilliance. In a 
more complicated form of the invention several 
cells are used with a corresponding number of 
terminals at the brain. Then the person can 
scan several areas at once and perhaps perceive 
a rough outline of the object. 

For finer detail, of course, the sensitivity of 
the system will have to be improved. However, 
even in its present form it represents a signif- 
icant aid to the blind. END 

Now 
there 

are 

4rek 
Jr. 

2 -SPEED 12" 
TURNTABLES 
by REK -O -KUT 

Model L -34 for 45 and 331/3 rpm r ecords 

1 

g 

4ndtho AJW 
Model L -37 for 78 and 331, rpm records 

Slightly higher on West Coast 4 9 st 95 

SEE THEM BOTH 
AT YOUR SOUND DEALER 

or write for complete details to Dept. LA -13 

REK -O -KUT COMPANY 
38 -01 Queens Blvd., Long Island City 1, N.Y. 
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radio- electronic 

Circuits 

MULTIPLE WAVETRAP 
The usual wavetrap with a single 

resonant circuit is not very effective in 
eliminating interference whose fre- 
quency is close to that of the desired 
signal. Its response curve is so broad 
that it attenuates the desired signal too 
much. Here is a multiresonant wavetrap 
that overcomes this disadvantage. I 
live close to the transmitting towers 

C2 is fed to the antenna post on the 
receiver. 

If the signal is above the interference 
frequency, Ll C1 appears as a capacitor 
to the signal frequency when tuned to 
Fi. In this case, C2 can be replaced by 
a variable inductor (L2) and the com- 

of a broadcast station and use the trap u LI 

to prevent interference to another sta. 
tion a few channels away. ° 

CI-TUNE TO FI 

365ppf 

looppf To ArR 

CI-TUNE TO FI 

365ppf 

OOP f TO RCVR 

A tuned circuit is reactive at all 
frequencies off resonance. A parallel - S -25ppf 

L 2 ! iOTUNE TO F2 
TUNE TO F2 

tuned (antiresonant) circuit appears 
as an inductive reactance at all fre- 4-F1 

- - I 

(INTERFERENCE) 

quencies below resonance and as a ABOVE F2 (DESIRED SIG) 

capacitive reactance above resonance. I- FI BELOW F2 

The reactive effects are just the op- bination tuned to F2 as at b in the 
posite for a series -tuned circuit. illustration. 

The trap shown at a in the illustra- Ll is approximately 110 turns of 
tion is used to receive a signal whose No. 28 enameled wire closewound in a 
frequency is lower than that of the single layer on a 1% -inch diameter 
interference. The parallel -tuned net- form. L2 is a variable inductor whose 
work (L1 C1) is tuned to the inter- 
ference frequency (F1). This net- 
work appears as an inductance at fre- 
quencies lower than Fl so C2 can be 
used to tune this inductive reactance 
to F2, the frequency of the desired sig- 
nal. The signal voltage developed across 

IMPROVED 
Mr. Cavaseno's cathode -ray tube 

tester and rejuvenator (August, 1955) 
is a handy and useful instrument. The 
diagram shows how I have increased 

Twin -T 
NEW R -C 

(also called parallel -T) net- 
works provide almost infinite rejection 
of one particular frequency. They are 
commonly used as notch or rejection 
filters and as tuned peaking circuits 
when connected in the negative -feed- 
back loop around an amplifier. In the 
latter application, feedback is minimum 
at the resonant frequency and ampli- 
fier gain is maximum. Noticing that a 

value is determined experimentally. 
You can try various horizontal linearity 
and width coils and ferrite -core broad- 
cast and shortwave coils to find one that 
will peak the desired signal at about 
the center of its range. -L. David 
Oliphant 

CRT TESTER 
its versatility by modifying the circuit 
to provide a test for shorts. The 10- 
ohm potentiometer in the original was 
eliminated by using a 12.6 -volt center - 
tapped transformer and making S1 a 
double -pole switch connected as shown. 
The auxiliary power supply feature was 
left out because it was not needed here. 

A E/4 -watt neon lamp, a 33,000 -ohm 
resistor and a double -pole 3- position 
switch (S2) provide the short test. 
Position 1 of S2 is used for testing 
emission and rejuvenating. Position 2 

checks for shorts between cathode and 
control grid and position 3 shows shorts 
between heater and cathode. The neon 
lamp glows in positions 2 and 3 when 
the resistance between the shorted ele- 
ments is from zero to over 2 megohms. 
-W. G. Eslick 

OSCILLATOR 
badly unbalanced network may cause 
oscillations when connected in a feed- 
back loop, M. J. Tucker developed a 
new type of R -C oscillator producing 
good waveform and requiring only a 
single -stage low -gain amplifier. 

The oscillator is described in detail 
in Electronic Engineering (London, 
England). The oscillator proper con- 
sists of the twin -T network and V1-a. 

JANUARY, 1956 

Hated ... 
VOZ6LAÎZe... 

4 

the 

NEW 
American "501" 

Series Microphones 
Lightweight, rugged, easy to handle .. 
true -to -life in fidelity of voice pickup. 
The new American "501" Series pre- 
sents a complete line of dynamic or 
carbon hand microphones to improve 
all types of voice communications. 

The attractive styling is completely 
functional ... the gently curved case 
fits easily into the hand. Positive opera- 
tion under all conditions is provided 
by a specially designed cantilever 
switch. The case is made of die cast 
aluminum to assure durability and 
minimum weight. 

There's a model for every need: 

Mobile 
Communications 
Police 
Ship -to -Shore 
Aircraft 
Amateur 

To be heard and understood 
...start with an American Mi- 
crophone. Write for complete 
details and specifications to- 
day. Ask for Bulletin 501. 

AMERICAN 
microphone 
company 

370 South Fair Oaks Ave., Pasadena 1, Cal. 

AN ELGIN NATIONAL WATCH 
COMPANY AFFILIATE 
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Su re- 
Cu re 

for 
Replacement 

Headaches: 

Replace with the BEST 

OXFORD 
SPEAKERS 

illustrated literature it 
available without 
obligation. 
... at better jobbers! 

"No more worrying after you've completed your replace- 
ment jobs" ... that's the saying of more and more service- 
men every day because they've switched to OXFORD 
REPLACEMENT SPEAKERS. 

We GUARANTEE you products that are built to be 
replacement speakers. We stand behind each and every 
speaker with a 100% guarantee against any mechanical 
or electrical defects for one full year. 

OXFORD Replacement Speakers undergo a rigid in- 
spection to make certain that they are as good or better 
than the original speaker. That's why more servicemen 
are switching to OXFORD ... the replacement speakers 
for a better job. 

OXFORD ELECTRIC CORPORATION 
3 9 1 1 SOUTH MICHIGAN AVENUE 

CHICAGO 15, ILLINOIS 
EXPORT - R3BURN AGENCIES, NEW YORK CITY 
IN CANADA -ATLAS RADIO CORP. LTD., TORONTO 

AVAILABLE AT LAST ! 
METAL -TO -GLASS CONVERSION KITS 

FROM THIS TO THIS for 

In Stock 

RCA 21" 
TV SETS 

QUICK - EASY 

ONLY $5 9 5 LIST 

ONE MAN - ONE HOUR - IT'S DONE! 
at All Leading Parts Distributors Ask Your Jobber 

COLMAN TOOL & MACHINE CO. 
Box 6001 AMARILLO, TEXAS 
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RADIO -ELECTRONIC CIRCUITS (Continued) 

Vl -b is the cathode -follower output 
stage. Output is controlled by the 1- 
megohm potentiometer in the grid cir- 
cuit. 

The waveform is purest when the 

amplifier gain -controlled by the 2,500 - 
ohm potentiometer -is just sufficient to 
sustain oscillations. The frequency can 
be varied over a limited range by vary- 
ing either Rl or R3 alone and readjust- 
ing the gain. When R3 is 68,000 ohms, 
the frequency range is approximately 
1,500 to 800 cycles as R1 is increased 
from 100,000 to 700,000 ohms. De- 
creasing Rl below 100,000 ohms places 
an excessive shunt load on V1 -a and 
oscillations cannot be maintained. When 
R3 is varied between 20,000 and 150,000 
ohms, the frequency range is approxi- 
mately 1,400 to 800 cycles. The 47,000 - 
ohm grid resistor prevents parasitic 
oscillations. 

RUMBLE FILTER FOR 45's 
The popular little 45- r.p.m. record 

changers often produce an annoying 
rumble when connected to a wide -range 
audio system. A simple rumble filter 
will often prevent having to turn down 
the bass control. L -C filters that com- 
pletely eliminate the rumble frequency 
are difficult to design and even harder 
to get working satisfactorily. They 
also have a tendency to pick up hum 

R2-INEG R2-INEG 

CI 1t 
`A3 

7501( SC2 
RI 

CI 

tt- 
.03 

1 

and introduce it into the audio system. 
The filter shown between the dashed 

lines in the diagram will reduce rumble 
to a tolerable level and does not readily 
pick up hum. It' is inexpensive and easy 
to construct. Although designed espe- 
cially for RCA 45- r.p.m. changers, it 
can be used with any type. In these 
cases, it may be necessary to experiment 
with capacitor values to obtain maxi- 
mum attenuation. 

Connect the filter between the pre- 
amplifier and amplifier input terminals 
or between first and second stages of 
the main amplifier. Insertion loss is low 
and extra amplification is not needed. 
-R. D. Sandison 

(The design of a parallel -T network 
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RADIO -ELECTRONIC CIRCUITS (Continued) 

like that in the rumble filter requires 
that R2 equal 2R1 and C2 equal 2C1. 
These relationships were not followed 
closely in this circuit so we assume 
that the constants were altered to pro- 
vide optimum performance in this ap- 
plication. The formula for the null 
frequency of a parallel -T in cycles is 
159,000/R2 x Cl or 159,000/R1 X C2; 
where capacitance is in microfarads 
and resistance in ohms. Editor) 

A.F. OUTPUT METERS 
Audio fans often need an output 

meter when an amplifier or receiver is 
used for feeding a disc or tape recorder. 
Judging from the letters we have re- 
ceived, many have tried to use standard 
VU and db meters without much success 
because they have connected them across 
voice coil circuits instead of the 500 - 
or 600 -ohm circuits for which they are 
usually designed and calibrated. 

The diagrams in Figs. 1 and 2 show 
simple output meters that can be added 
to existing equipment. Fig. 1 uses a 
d.c. inilliammeter which may have a 
full -scale range up to 10 ma, a half - 
wave instrument rectifier and a pair 

Fig.! 

+ 
NI - óOUT 

I- IOMA 

of calibrating resistors. The values of 
the resistors are determined experi- 
mentally for high and low amplifier 
outputs. 

The circuit in Fig. 2- reprinted from 
The Radio Constructor (London, Eng- 
land) -shows a vacuum -tube diode in 

OUTPUT TRANS 

II 

v2 6AL5,6H6 OR EOUIV 

B+ 

VARY TO CHANGE 

SENSITIVITY 

2.2 K 

2.2K 

0 I MA 

T 

+l 
..500 

I60A. 

place of the instrument rectifier. Con- 
tact bias in the diode is bucked out by 
returning the diode cathode to a voltage 
divider across the cathode of the output 
stage. The meter can be zeroed by 
replacing the 160- and 2,200 -ohm re- 
sistors with a wirewound potentiometer 
of about 2,500 ohms. A capacitor of 
several hundred microfarads can be 
connected as shown by dashed lines to 
damp the meter movement. END 
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TRANS -CONDUCTANCE TUBE TESTER 
Also Tests Transistors 

Employs improved TRANS -CONDUC- meter reading. 
TANCE circuit. An in -phase signal is im- SAFETY BUTTON - protects both the pressed on the input section of a tube and tube under test and the instrument meter the resultant plate current change is mea- against damage due to- overload or other sured. This provides the most suitable 
method of simulating the manner in which form of improper switching. 
tubes actually operate in Radio & TV re- TESTS ALL TRANSISTORS- includ- 
ceivers, amplifiers, and other circuits. Am- ing NNN's, PNP's, Photo, Tetrodes, etc. 
plification factor, plate resistance and Transistor quality is read on separate meter 
cathode emission are all correlated in one scale. 

Model TV -12 comes housed in rugged portable $7250 

S Co 

case. Complete with all instructions - Only lNET 
Now at your local radio parts jobber. 

SUPERIOR INSTRUMENTS CO. 
2435 White Plains Road Dept, RC -1, New York 67, N. Y. 

ELECTRONIC 
ENGINEERS 

To work on engineering problems 

in development of new Regulated 
AC and DC supplies, transistors, 

semi -conductor circuitry and mag- 

netic amplifiers. BEE, or BS with 

physics or math major, plus some 

allied experience. 

SORENSEN & COMPANY, INC. 
375 Fairfield Avenue Stamford, Conn. 

World's First F -M Pocket Radio 
THIS IS THE 
5th year) USING 

-A PRINTED CIR- 
CUIT. Tunes 88 
to 107.6 mega- 
cycles. self con- 
tained. operates 
on miniature bat- 
teries inside the 
ease. NO ANTEN- 
NA OR GROUND 
NEEDED, CAN 
BE USED AS A 
TUNER WITH 
YOUR CAR RA- 
DIO OR ANY AM- PLIFIER. (BE 
THE FIRST IN 
THE NEIGHBOR- 
HOOD TO OWN 
ONE.) THE COM- 
PLETE KIT WITH 
A HIGH FIiF- 
OUF,NCY TUPI. 
AND A C, .EAR 
PLASTIC isi. 

ONLY $9.95 
SPECIAL EAR- 
PIECE $5.95 bat- 

tenies $3.50 
new now a printed CIRCUIT T -V ANTENNA 

(smaller than a TRANSISTOR ONLY $1.98. ALL WAVE 
RADIO KIT TUNES BROADCAST AND 160 to 10 meters 
only 41/2 oz. $5.95. TWO BAND 8 oz- BATTERY EMER- 
GENCY RADIO RECEIVER ONLY $24.95 READY TO 
PLAY WITH BATTERIES AND EARPIECE. 

EKERP.DIO ELECTRONIC DEVELOPMENTS 
646 N. Fair Oaks Ave., Dept. "G ". Pasadena, California 

TO INTRODUCE YOU TO THE MIRACLE OF 

TRUE HIGH FIDELITY RECORDING! 

Major Works 
BATCH COMPLETE TO RR 

r..-N ..d FAN. . o Mow 
THE LAST NOTE! 

Ves all works 

CHOPIN 
nw NNNiNNl,emos. ow. N 

BEETHOVEN 

c 
omplete on II 
two EXTRA - 

Long Play. 
Wm discs. 

Take 

all 10 

for just 

ono dollar! 

IN- l.,-.. Ne. ). ln I rF,ry, 4,u. ra 

MWSSORGSKY 
NIA, .o loll Mount.. 

VIVALDI 
C n C l r 1 r.. Nd Or L..« 

MOZART 
rrmMony Pis te ,n n N,. N N. 

BRAHMS 
BERLIOZ 
TA. a.,,,n C..nlvel 

WAGNER 
N. M.I.mNn,,,, ,r.lede, AN r 

DWKAS 
App..n.b 

try them Mr 
Don't pay until AFTER 

You've heard them. 
No Strings Attached 

No purchase obligation over 

Full membership privileges 

Performed by wort((- fammis 
artists and orchestras. Cus- 
tom recorded u 

ri 
quiet tiny - 

lite with full lange high - 
fidelity -50 to 13,0110 ev- 
eles! Now. take all these lit 
Masterpieces for free home 
trial! After 5 days send onU 
$1 as payment in full for 
all 10, or return them. We 
make this amazing offer to 
show you the quality of our 
recordings and acquaint yon 
with our no obligation 
Membership plan. See ..u- 
pon for details, and niait 
today - without money - for 
your 10 Masterpieces. 

(The Musical Masterpiece Society. Dept. 52.1 
43 West 61st Street, New York 23, N.Y. 
Rush 10 Masterpieces for free trial. After 5 day= 
I'll send only $1 plus shipping or return them. En- 
roll me as Trial Member. Privileges: No purchase 
obligation ever. Advance notice of releases. Free 
trial o. any disc. May return any disc. May cancel 
membership at any time. For future I.n. dises I 
keep I'!1 pay only $1.65 each plus shipping. 

Name 
Address. 
City Zone State 

Canada: 105 Bond Street. Toronto 2. Ont. 
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OPPORTUNITY ADLETS 
Rates -45c per word (including name, address and initials) Minimum ad 10 
words. Cash must accompany all ads except those placed by accredited agencies. 
Discount, 10% for 12 consecutive issues. Misleading or objectionable ads not 
accepted. Copy for March issue must reach us before January 15, 1956. 

Radio-Electronics, 25 W. Broadway. New York 7, N. Y. 

ENGINEERING DEGREES earned through home study. 
American College of Engineering, Box 27724 (M), Hol- 
lywood 27, Calif. 

HIGH- FIDELITY SPEAKERS REPAIRED. Amortie 
speaker Service, 70 Yesey St., New York 7, N.Y. 

1 t.\ 7 -2580. 

MAKE an easier living tape recording. Write BILINA 
STUDIOS, Ridgefield Farm. New Jersey. 

BUY Surplus Radio. Electronic Equipment direct from 
Government. List $1.00. Box 169RAC, East Htfd 8, Conn. 

SPEAKER REC'ONING: Guaranteed workmanship. C&M 
ldeeone Co., 255 Tioga St., Trenton 9. N.J. 

ltC'A, Motorola, Link, GE and Kaar new and used two - 
way radio equipment bought and sold. Communications 
Associates, 138 -17 Springfield Blvd., Springfield Gardens. 
N. Y. Phone LA 7 -2727. 

RITE OTHERS WITTE THOUGHTS. (Full course.) $2. 
Delmar Wisdom, 846 -S5, Sunnyside, Chicago 40. 

"LESS COMPLAINTS," report television engineers 
everywhere, comparing the OCTO -TENNA with other 
antennas. Sample $3.50, Postpaid. DERR, 1018 Taylor, 
Vallejo, Calif. 

DIAGRAMS FOR REPAIRING RADIOS $1.00. Televi- sion $2.00. Give Make. Model. Diagram Service. Box 
672 -11E. Hartford 1. Conn, 

RIG MAILS -ALL TYPES OF OFFERS: Your name in 
our Dirctory. Once 10c; 3 listings 25c. DON ENTER- PRISES, Box 186 -A. Hialeah. Fla. 

U.S. CIVIL SERVICE TESTS! Training until appointed. 
Men -Women, 18 -55. Start high as $350.00 month. Many 
lobs open. Qualify NOW! Get FREE 36 -page illustrated 
book showing salaries, requirements, sample tests. 
WRITE: Franklin Institute, Dept. L -54. Rochester, N.Y. 

TV FM ANTENNAS. ALL TYPES. Mounts, accessories. 
Lowest prices. Wholesale Supply Co., Lunenburg 2, Mass. 

III -FIDELITY SPECIALS: Cellaro RC -54. Ronnette 
Flip Cartridge. Mounting Board -$38.75 prepaid. Mon- 
arch of England, Top Quality 4 pole Motor Changer, GE 
A1'ä -05O- $35.75 prepaid. Any Diamond Stylus. $13.75, 
Boxed, Year Warrantee. LI' Records, Fresh. Sealed RCA. 
Columbia, all brands. 20% off, prepaid, send list. Our 
best buy HI -FI System- $225.50 prepaid, write for de- 
tail,. FIDELITY UNLIMITED, 63 -03 39th Ave., Wood- 
side 77, N.Y. Latest Webcor Changer -flip Astattc Car - 
tr'.dge. $26.75 prepaid. 

TUBES -TV. RADIO, TRANSMITTING, AND SPECIAL 
l'l'Itl'OSE TYPES BOI'GHT, SOLD AND EX- 
CHANGED. Send details to R. E. Gensler W2LNI, 512 
Broadway, N.Y. 12, N.Y. 

FOREIGN JOBS -Latin America, Alaska, Canada, up to 
$1500 monthly. Up-to -date 1956 Foreign Service Directory 
gives complete information; hot list of firms hiring for 
Military and Civilian Construction, Aircraft. Oil. Ex- 
porters- Importers. Mining. $1.00. How-When-Where to 
apply. 9th successful year! GLOBAL REPORTS. Box 
883 -11E, Hollywood 28, Calif. 

POCKET Rubber Stamp, plastic case, self inking. $1.00 
air mailed postpaid. HADFIELD STAMPS, Dept. RE, 
205 W. Crosstimbers. Houston 18, Texas. 

ALT, MAKES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. Write for free catalogue 
on new and used instruments at a savings. Hazelton In- 
strument Co., 128 Liberty Street. New York, N. Y. 

1.000 BUSINESS CARDS, $2.99. Samples free. HONTZ, 
301.9 -II Hill, Phillipsburg, N.J. 

TRADIN TV SETS $14, Jones TV, 1115 Rantber, Potts- 
town, Pa. 

TAPE RECORDERS, tapes; Wholesale price. KA RSTAN, 
215 E. 88 St., New York 28, N.Y. 

INVENTORS: If your invention is adaptable to promot- 
ing tce will contract on cash or royalty. If not, we will 
attempt selling It for you. Special booklet free. KESSLER 
Corporation, 171, Fremont, Ohio. 

WANTED: AN /APR -4. other "APR. ", "TS-", "IE -", 
ARC -1, ARC-3, ART -l3, 11c -348. etc. Microwave Equip- 
ment. Everything Surplus. Special tubes. Ter Manuals, 
Lab Quality Equipment, Meters. Fast Action, Fair Treat- 
ment. Top Dollar! Littell, Fairhills Box 26, Dayton 9, 
Ohio. 

BUY WHOLESALE. 25,000 Items. Catalog 25e. Mat- 
thews. 1472 -P4. Ilroadway, N.Y.C. 36. 

DIAGRAMS: Professional Model Timers, Counters, In- 
tercoms, Organs. etc. $1.00 each. List free. Parks, 101 
S.E. 57th. Portland 15. Oregon. 

PRINTING -Letterheads, bai¿ envelopes, statements. 250 
for $2.50, Postpaid, POOR BOY RE, Box 1055. Little 
Rock. Ark. 

RADIO, RADAR, TELEVISION instruction leading to 
Licenses. Port Arthur (Texas) College. 

FOREIGN jobs list. Technicians needed. $1. RATIIE. 
Box 173, New Orleans 3, La. 

CODE speed information free. DON ROGERS, Dubois 
Ave., Iry'land, Pa. 

"Build juvenile ORGAN. 30 keys, 3 tubes, 2 watts. Use 
with HI -Fl. Complete plans only $1.00. Dept. 11E, 
SOLOTRON CO., Farmington, Mich. 

PARTS and Equipment. List free. ART SORRELI,. 
Riverdale. Maryland. 

UNEQUALLED promotion service for patented or un- 
patented inventions. Pa rticulars. Forms, Invention Re- 

WHOLESALE RECORDERS. TAPES, Ilili. , Phono- cording, advice, etc. Free. SUPERIOR. 342 -344 North 
graph;. Catalo . TOWERS, Box 155, l'hilad. 5. Pa. Rodeo, Beverly hills, Calif. 

16,1i <71r01.11. 

N EW ! 20 -WATT 

HIGH FIDELITY AMPLIFIER #HF20 
Due to its Ultra- Linear output stage with 
its conservatively -rated Ultra- Linear output 
transformer, the #20 features negligible 
distortion & increased power- handling 
capacity at both extremes of the audio spec- 
trum. Costliest, complete equalization facil- 
ities -plus low- distortion, wide -range tone 
controls & Centralab Compentrol loudness 
control- create a preamplifier and control 
section unsurpassed even in units ticketed 
at much higher prices. 

Power Response (20W): ±0.5 db 20- 
20,000 cps: ± 1.5 db 10- 40.000 cps. 
Frequency Response (1 /4W) : ±0.5 db 13- 
35,000 cps; ± 1.5 db 7- 50,000 cps. 
Rated Power Output: 20 w (34 w peak). 
IM Distortion: (60 cps: 6 kc /4:1) at rat- 
ed power: 1.3 %. 
Mid -Band Harmonic Distortion at rated 
power: 0.3 %. 
Maximum Harmonic Distortion (between 
20 & 20,000 cps at 1 db under rated pow- 
er): approx 1 %. 
Speaker Connection Taps: 4, 8 & 16 ohms. 
High quality preamp -equalizer & control 
section plus complete 20 -watt Ultra -Lin- 
ear Williamson -type power amplifier. 
Output transformer in compound -filled 
seamless steel case. 

See and HEAR it at your neighborhood dis- 
tributor. Write for FREE Catalog CA -1 

84 Withers St., Brooklyn 11, N. Y. 
Prices 5% higher on West coast 

© 56 
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ATTENTION 
Service Technicians' Associations 

Club Members 
Student Groups 

Special subscription rates to RADIO -ELECTRONICS are available 
to associations, clubs, schools, employee groups, etc. For information 
write- 

G. Aliquo 
RADIO - ELECTRONICS 
25 West Broadway 
New York 7, N.Y. 

The Future of Television 

The television camera is moving out of the station and studio 
and into industry. Make the knowledge you already have 
really pay -off. Get ahead in a growing field! 

Complete Technical Details on: 
Transmission Systems 
Scanning Processes 
Composite Picture Signals 

Sync & Deflection Generators 
Closed- Circuit Cameras 
Video Amplifier Systems 

NOT A HANDBOOK! NOT A GUIDE! A COMPLETE EDUCATION! 

Learn How To: 

Construct 
Install 
Operate 

Service 

Closed -Circuit Systems 

CLOSED- CIRCUIT AND INDUSTRIAL TELEVISION: by Edward NoII $4.95 ( Prob. Price) 

Send your order today. If not com- 
pletely satisfied within 10 days, 
return without any obligation. 

¿te alacontifa n eamfian, 
Department RE, 60 Fifth Avenue, New York, New York 

RADIO -ELECTRONICS 
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CONVERTING 6 -VOLT RADIOS 
FOR 12 -VOLT MOBILE 

OPERATION 
Please print details for coxrerting 

6 -volt auto radios ands -tram mobile 
equipment to operate from 12-colt bat - 
teries.-E. E. P., Pittsburgh, Pa. 

Most manufacturers of two -way radio 
equipment will now convert the units 
for 12 -volt operation at a nominal 
charge. This is the most practical 
method. If the equipment is to be 
transferred back and forth between 
vehicles with 6- and 12 -volt ignition 
systems, you can use one of the new 
converters that deliver 6 volts d.c. out- 
put with 12 volts input. One of these 
is the Carter Change -A -Volt dyna- 
motor and the other is a synchronous 
vibrator and transformer arrangement 
made by Motorola. 

Of course, you can also replace the 
tubes with 12 -volt equivalents or wire 
their heaters in series -parallel for 12- 
volt operation and replace the B supply 
with a 12 -volt type. 

The most practical method of con- 
verting auto receivers is to replace the 
tubes, vibrator and vibrator trans- 
former with equivalent 12 -volt types. 
Suitable transformers with a wide 
range of voltages and currents are 
made by such manufacturers as Hall - 
dorson, Merit, Stancor and Thordarson. 
Cornell- Dubilier, James, Mallory, Radi- 
art and others make 12 -volt vibrators. 

If you don't want to replace the tubes 
with 12 -volt types, you can rewire the 
heater circuits in series -parallel strings 
as shown in the diagrams. Figs. 1, 2 
and 3 show possible revisions in the 

p 6BA6 ti 

450MA - 
6BE6 6X4 

300 MA -s 600 MA 

RI 

300MA 

12v- 

Fig.I 

heater circuit of a typical 8 -tube auto 
radio. Wherever possible, divide the 
tubes into series strings that draw the 
same current. In Fig. 1, the 6AQ5's 
with their 450 -ma heaters are in one 
string, the 6BA6's with 300 -ma heaters 
in another and so on. The 6X4 with 
its 600 -ma heater is connected in a 

JANUARY, 1956 

NEW: 

NEW: 
VARIABLE DOT 

NUMBER AND SIZE 

WHITE DOT GENERATOR 

model 434 

.) 9 

(Actual Photographs) 

Provides white dot patterns with VARIABLE dot size (from 1 to 8 scannüng lines, 
with corresponding dot widths), and variable dot number from 6 to 12 horizon- 
tal dots, and 6 to 12 vertical dots. Modulated RF output is available, operating 
on fundamentals from Channel 2 to Channel 6. 

THE ONLY WHITE DOT GENERATOR THAT LETS YOU 

MATCH ANY RECEIVER MANUFACTURERS' RECOMMENDATIONS 

You can make convergence ad- 
justments on color -TV receivers 
faster and better with the new 
Simpson Varidot. Use for linearity 
adjustments on both color and 
black and white. 

Vertical and horizontal syn- 
chronization assures you of correct 
aspect ratio ... ample attenuation 
. . 300 ohm RF output. 

Adjustable dot size provides a 
check of receiver transient re- 
sponse. Positive or negative video 

output is excellent for accurate 
and fast checking of transient re- 
sponse of video amplifiers. 

Use the new Simpson Varidot 
for hum checking both color and 
black, and white receivers -a rare 
feature in test equipment at this 
price. 

Portable: Approx. 1116 lbs. 
Housed in Simpson gray case. 

Complete with Output Cables si 4 
and Operating Instructions 

See Your Electronics Parts Distributor, or write 

,V 

ELECTRIC COMPANY 

WOR 

OM EIECTPONIC TEST EQUIPMIJ T 

5200 W. Kinzie St., Chicago 44, Illinois 
Phone: Eítebrook 9 -1121 
in Canada: Baeh- SimFson Ltd., London, Ontario 

750 
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CROWN 
fessional Tape Recorder 

SPECIFICATIONS 

"Micro- Linear" Heads 

Three Speeds 

Three Motors 

Meets NARTB Standards 

"Micro- Sync" Timing 

Straight Line Threading 

4" Dual Lighted Meter 

Magnetism Braking 

Perfect Erasure 

GUARANTEED 
Record 8 Playback Performance 

IPS 15 7S2 

% WOW .12 .la .25 
DB ±2 ±2 ±3 
CPS 20 to 30 to 30 to 

22,000 1 6,000 10,000 
NOISE 
RATIO 55 52 44 

for Full Track Heads 

CROWN PRINCE 
Breaks Sound Barrier 

20- 20,000 CPS usable at 71/2 IPS 
The only Complete Professional Recorder a..' a single 
easily portable unit using 101/2" reels ... Three speeds: 
15, 71/2, 3I IPS ... 101/2" Reels -can be rack mounted 

Hi -Z Mike and Phono Input ... Cathode Follower 
Output . . Size: 19" x 14" x 71/2 ". Wt., 38 lbs. 
Dual Track -$349.50 Full Track -5399.50 

Complete less cose 

Write for literature. 
Address Dept. RE -I 

INTERNATIONAL RADIO & ELECTRONICS CORP. 
Elkhart Indiana 

GET INTO ONE OF THESE 
GREATER OPPORTUNITY FIELDS 

lectricityor 
Radio - 
Television 

Need ct Tube Tester? 

FOLLOW THE 
LEADER .. . 
guy E/CO 

TRAIN IN THE GREAT SHOPS OF 

EOLDEST, BEST EQUIPPED I 
SCHOOL OF ITS KIND IN U. S.4 

Prepare for your future NOW. Get prac- 
tical training in TELEVISION - RADIO - 
ELECTRICITY- ELECTRONICS -all vital in 
Industry. Prepare now for a better job that also 
offers a real future in the years ahead. Learn on real 
equipment at Coyne -no advanced education or 
previous experience needed 
Approved for Veterans -finance plan -en- 
roll now, pay most of tuition later. Part time em- 
ployment service while training if needed. 

FREE BOOK Clip coupon for Big Free Illustrated 
Book. NoSalesman will call. Act NOW. 

Pmldent 
C V W F01699EI 

B N COOKE 

A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 

300 S. PAULINA, CHICAGO. Dept. C16 -81H 
ELECTRICITY TELEVISION RA010 REFRIGERATION ELECTRONICS, 

1 

B. W. COOKE, Pres. 
COYNE ELECTRICAL School 
500 S. Paulina St., Chicago 12, III. Dept. C16.81H 

Send FREE BOOK and details on: 
RADIO- TELEVISION ELECTRICITY 

NAME 

ADDRESS 

I CITY STATE 
Om* 
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TUBE TESTER "625 

KIT $34.95 Wired $49.95 
viro 

Tests latest 
600 -mil 
series string 
type tubes. 

More Servicemen buy EICOTUBETESTERS -in KIT and wired form -than any others 
sold through distributors. Why? Because 
EICO gives you the MOST value at LOW- 
EST cost. 

Test all conventional & TV tubes and pilot 
lights. 
10 individual lever -type element switches. 
Illuminated anti -backlash rollchart kept up-to. 
date by EICO's Engineering Dept. 

4%" meter, 3-color "Good -Bad" scale. 

Line-adjust control. Blank socket for new tubes. 
Protective overload bulb. 

In stock at your local jobber. Write for free 
Catalog CT -1 Prire, 53/4 higher n West Cast. 

ELECTRONIC INSTRUMENT CO., INC. 

84 Withers Street Brooklyn 11, N. Y. 

QUESTION BOX (Continued) 

series string with a 300 -ma 6BE6 so 
a shunt resistor (Rl) is added to carry 
the excess current (300 ma) around 
the 6BE6. 

Fig. 2 shows an arrangement that 
eliminates the shunt resistor. Here, 
two 300 -ma tubes are paralleled and 
connected in series with the 6X4 across 

60ÁB 

6BA6 RF AMPL 68A6 F AMPL 

12V Fit3 

the 12 -volt circuit. Resistor R2 pro- 
vides a 6 -volt drop in series with the 
6AV6. 

Fig. 3 is a third arrangement in 
which the tubes are divided into two 
parallel strings that are then con- 
nected in series. The sum of the heater 
currents must be equal in each branch 
so shunt resistor Rl is added to one 
side to balance the excess current 
drawn by the 6X4. 

Fig. 4 is a possible heater circuit 
in a typical 5 -tube auto radio. Both 
series and shunt resistors are needed 
here. Rl bypasses excess current drawn 
by the 6AS5 and R2 drops the voltage 
to 6.3 for the 6AV6. 

A shunt resistor (Rl in the dia- 
grams) is always used across the 
heater of a tube (A) whose current 
rating IA is less than the maximum 
flowing in a series circuit. This max- 
imum current (Is) is drawn by tube B. 
The resistance of Rl in ohms is found 
from the formula EA/ (Ia - IA) where 
EA and IA are heater voltage and cur- 

6BE6 CONY 68A6 WWI_ 

300MA - S- 

6Y4 RECT 6AS5 AF OUTPUT 

600MA - 1K10MA -e- 
RI 

2MA 6AV6 
BET 6 AF 

R2 

300MA -s. 

12V Fig.4 
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QUESTION BOX (Continued) 

rent (in amps), respectively, of tube 
A and I. is the heater current of tube 
B in amps. 

For example, if a 300 -ma heater 
is in series with one drawing 600 ma 
as in the case of the 6BE6 and 
6X4 in Fig. 1, the resistance of Rl 
is 6.3/0.6 - 0.3 or 21 ohms and the 
wattage dissipated is E.,(I,, - I.,) or 
6.3 X 0.3. In practice, a 20 -ohm 5- 
watt resistor can be used. 

Voltage -dropping resistors R2 are 
determined by the formula (E,,,,,,,,y - 
Etub.) /Labe. In Figs. 2 and 4, R2 is 
(12.6 - 6.3) /0.3 or 21 ohms. The 
wattage is computed in the same way 
as Rl. 

POWER SUPPLY CIRCUIT 
Please print the circuit of a power 

supply using a transformer with a 220 - 
volt 50 -ma secondary. I want to use 
full -wave rectification to simplify filter- 
ing.-H. L., Chicago, Ill. 

The diagram in Fig. 1 shows a full - 
wave bridge type selenium rectifier. 
You can purchase a composite bridge 

FULL WAVE BRIDGE RECT- 234VAC /5OMA OR MORE 

ee-o 

II/VAC 

AC 

APPROX II0\ 
AC TO FILTER 

Fig.I 

or you can make up one with 130 -volt 
50 -ma selenium rectifiers. It is desir- 
able to use two such rectifiers in series 
(plus terminal of one to the minus 
terminal of the other) in each arm of 
the bridge to increase the safety factor. 
This circuit will deliver approximately 
170 volts to the filter. The output 

14) SEL RE]- 130V/5 MA EACH 

+t 

450 -500VA rX 

111'AC cfl - 20V /SOMA 80 350V 

22n +225-250VAPPROX 

80 350V 

Fig.2 - 

voltage will then rise to around 240, 
depending on the value of the input 
filter capacitor and the load current. 

Fig. 2 is a full -wave voltage -doubler 
type supply delivering maximum volt- 
ages of around 250 and 500 at two out- 
put terminals. END 

Rabic) ec ljírtp =jfíbe pears Sago 
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Madern Electric, 1908 
Wireless Association of America 1908 
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Some larger libraries still have copies of ELECTRICAL 
EXPERIMENTER on file for interested readers. 

In January, 1922 Science and Invention 
(formerly Electrical Experimenter) 

Shall I Take Up Engineering ?, by H. 
Winfield Secor 

Ultra High Speed Atoms -and Their 
Effects, by Rogers D. Rusk, M. A. 
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Jazz From the Air, by Robert E. Lacault 
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NEW! 
HERE'S 

THEORY 
and 

"HOW TO 

BUILD" 
DATA ON 

14th EDITION 

RADIo 
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The most extensive list of equipment 
descriptions ever bound between two covers! 

A -C & D -C CIRCUITS 
SEMI -CONDUCTORS 
V.T. PRINCIPLES 
V.T. AMPLIFIERS 
OSCILLOSCOPES 
R -F V.T. AMPLIFIERS 
SPECIAL V.T CIRCUITS 
RECEIVER FUNDAMENTALS 
R -F ENERGY GENERATION 
AMPLITUDE MODULATION 
FM TRANSMISSION 
S.S.B. TRANSMISSION 
TRANSMITTER DESIGN 
TV & BC INTERFERENCE 
TRANSMITTER KEYING 
WORKSHOP PRACTICES 
ANTENNAS, H -F, V -H -F, U -H -F & BEAMS 
RADIATION, PROPAGATION 

& TRANSMISSION LINES 

MOBILE EQUIP. & INSTALLATION 
1 -Tube Mobile Converter for 75 Meters 
Mobile Transmitters 
12 -Watt All -Bond Mobile Transmitter 
Universal Modulator and Power Unit 
832 -A Tronsmitter for 144 Mc. 
12 -Watt Fixed,'Mobile X- mitter for 225 Mc. 
1- Kilowatt SSB Mobile Transmitter 
Antennas for Mobile Work 
Constr. & Installation of Mobile Equip, 
Vehicular Noise Suppression 

RECEIVING EQUIPMENT 
"Super- Gainer" Receiver 
Universal Q -5'er 
Simple Preselector for 15 and 10 Meters 
All- Triode Converter for 144 Mc. 
De Luxe 2 -Meter Superheterodyne 
C -W Man's Superheterodyne 

EXCITERS & LOW POWER TRANSMITTERS 
40 -Watt All -Band Transmitter 
High Stability VFO Unit 
220 -Mc. Transceiver 
20 -Watt 2 -Meter Transmitter 
75 -Watt 2 -Meter Transmitter 
120 -Watt 2 -Meter Exciter for Use with 

the Collins & Viking Transmitters 
Versatile VFO- Exciter Unit 

SPEECH & A.M. EQUIPMENT 
Design of Speech Amplifiers & Modulators 
120 -Watt Modulator with Triode 807's 
General Purpose Class B Modulator 
Outboard Clipper -Filter 
10 -Watt Amplifier- Driver 
De Luxe 15 -Watt Amplifier- Driver 
200 -Watt 811 -A Modulator 
500 -Watt 810 Modulator 
500 -Watt 304TL Modulator 

HIGH FREQUENCY POWER AMPLIFIERS 
Power Amplifier Design- Choice of Tubes 
Push -Put Triode Amplifiers 
Push -Pul 811 -A Triode Amplifier 
Push -Pul Kilowatt Triode Amplifier 
Push -Pul 250 -TH Amplifier 
Push -Pul 144 Mc. 4X-150A Amplifier 
Push -Pul 813 Amplifier 
Push -Pul 4 -250A Kilowatt Amplifier 
Pi- Network Amplifier Using a 4 -125A 
Kilowatt Pi- Network Amplifier 
4 -1000A Pi- Network Amplifier 
l- Kilowatt Triode Pi- Network Amplifier 

TRANSMITTER CONSTRUCTION 
350 -Watt P.A. for Ranger Transmitter 
The Ranger as Driver for Tetrode Amplifier 
Vikino II as Exciter for l -Kw. Transmitter 
300 -Watt Phone /C. W. Transmitter 
Other Transmitter Assemblies 

POWER SUPPLIES w` 
Power Supply Design 
Rectification Circuits 
Standard Power Supply Circuits 
Simple Tronsformer -type Power Supplies 
Power Supply Components 
Transformer Design 
Special Power Supplies 

TEST EQUIPMENT 
Voltage, Current and Power 
Measurement of Circuit ConstantS 
Capacitance- Inductance Meter 
Measurements with a Bridge 
Frequency Measurements 
The Grid -Dip Meter 
1 -Tube Sine -Wave Audio Oscillator 
Antenna & Tronsmission Line 

Measurements 
Constr. of a Coaxial S -W -R Indicator 
Silicon Crystal Noise Generator 

$7.50 in U.S.A. (plus sales tax) 

BUY FROM YOUR FAVORITE DISTRIBUTOR 
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EDITORS and ENGINEERS, Ltd. 
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lower right -hand corner of the front cover. 

If we receive this information before the 20th of the month, you will continue getting the 
magazine without interruption. 

Your cooperation will be most helpful and greatly appreciated. Please send your new address tc: 
Subscription Department, RADIO -ELECTRONICS, 25 W. Broadway, New York 7, N.Y. 

NOW IN STOCK at ALMO RADIO CO. 
1122 French St. Wilmington, Del. 
317 Park Heights Ave. Salisbury, Md. 

COLOR & BLACK & WHITE 
5" -5 MC SCOPE 

KIT $79.95 Wired $129.50 

INVENTORS 
Send for 

PATENT INFORMATION 
Book and 

INVENTORS RECORD 
without obligation 

GUSTAVE MILLER 
RE -125 WARNER BUILDING 

WASHINGTON 4, D. C. 

REGISTERED PATENT 
ATTORNEY 

ASSOCIATE EXAMINER 
U.S. PAT.O F F.1922-1929 

Patent Attorney & Advisor 
U.S. Navy Dept. 1930-194-7 

PATENT LAWYER 
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LABORATORY DESIGNED for 

UHF and VHF! ... It's NEW! 

MOSLEY 
2 -WAY 

TV ANTENNA SWITCH 

Extremely low Standing Wave Ratio 

-_ by actual test! 

Positive rotary actiont 

Silver -to- silver contacts! 

Compact size! 

Solderless 
easy to install! 

Low cost! 

Another PREMIUM QUALITY MOSLEY Accessory 
for BETTER TV INSTALLATIONS! 

os/IEy 
fSIuO, ita 

8622 ST. CHARLES ROCK ROAD 
ST. LOUIS 14, MISSOURI 

NOW! 
Step ahead faster 

as an 

INDUSTRIAL 
ELECTRONICS 

TECHNICIAN 

Turn your experience into a 

big. new better- paying career! 
Day by day industrial plants are adding more 
electronic devices -for sorting, counting, 
checking almost any control job you can name. 
Cash in on industry's great need for men who 
can keep these devices in top working order. 
Make more money, feel more secure, doing 
work that is second nature to you. With what 
you already know about electronics you have a 
long head start in a field just beginning to 
boom. GET INTO IT RIGHT NOW with the 
help of 

PRACTICAL INDUSTRIAL 
ELECTRONICS LIBRARY 

No lone sessions on math 
or theory! These 4 prac- 
tical volumes show you 
how to keep the plant's 
electronic equipment 
working . . how to lo- 
cate and correct tube and 
circuit troubles . . . how 
to install, service, and 
maintain even brand new 
equipment without being 
stumped by new circuits. 
FREE TRIAL -EASY TERMS! 

4 volumes (1390 
pp.. 1050 illus.): 
Chute's Electronics 

in Industry 
Miller's Mainte- 

nance Manual of 
Electronic Con- 
trol 

Markus o ok 
Zof 

of 
u n 

Handbook In- 
dustrial Electron- 
ics Circuits 

Henney & Fahne- 
stock's Electron 
Tubes in Indus- 
try r 

McGraw -Hill Book Co.. Att: H. W. Buhrow 
Industrial and Business Book Dept. RE -1, 
321 W. 41st St.. N.V.C. 36 
Semi 

tr 
r e the Practical Industrial Electronics Library 

(l for 1 days' examination on approval. In 10 days I 
Ill nd $2.50, then $4.00 a month until $22.50 

Is paid. (A saving of $3.50 under the regular Price 
of $26.00.) Otherwise I will return books postpaid 
(Print) 
Name 

Address 

City Zone State 

Comparte 

Position RE -1 
For price and terms outside U.S. write 

McGraw -Hi II Int'l.. N.Y.C. 
L- J 

178 

ADAPTER 
Write for Bull. 3548 

TYPE 7B $2.25 
TYPE 8B $2.50 

TYPE 9B $2.75 
(ILLUSTRATED) 

plus shipping chgs. 
Min. size for use in crowded spaces 
RETMA color coded terminals 
Uses (All above chassis) 

1. Modify circuits for max. performance and testing 
without soldering or unsoldering. 

2. Break into any a 
' 

uit for trouble shooting. 
3. Measure voltage. resistance and current in con- 

junction with standard instruments. 

A. L. PRODUCTS CO., INC. 
L - --311 Hickory St.. Kearny. N.J.- --J 

Give to the 
MARCH OF DIMES 

Ask For Sprague By I,, 
imams Catalog Number 

Know what you're getting 
... get exactly what you 
want. Don't be vague ... 
insist on Sprague. Use 
complete radio -TV serv- 
ice catalog C -610. Write 
Sprague Products Com- 
pany, 8 1 Marshall Street, 
North Adams, Mass. 

Technotes 

G -E 825 
Excessive brightness on the left -hand 

side of the screen in this model has been 
traced to a defective 5V4 damper tube. 
Replacement will clear up the trouble. 
-John Flint 

GAROD TELE -ZOOM 
A defect in the Tele -Zoom circuit has 

been found to be caused by dirty switch 
contacts. Clean the contacts with car- 
bon tetrachloride. To eliminate possible 
future trouble, also clean the relay in 
the receiver.-Lyle Briggs 

PIE CRUST 
On a Motorola 71M I found that pie - 

crust oscillation covering the entire 
screen was due to the picture -tube 
mount touching the shield cover of the 
high -voltage power supply. Cardboard 
insulation cleared the trouble. Monty 
Britt 

BLACK VERTICAL LINES 
These appear on the left side of the 

raster and are usually due to Bark - 
hausen oscillation (see photo) in the 
horizontal output tube. 

Remedy : Replace horizontal output 
tube. Check adjustment of horizontal 
drive and linearity controls. Bond power 

supply and receiver chassis (if sepa- 
rate) together with copper strip or 
plate. Dress antenna lead -in away from 
power supply. Install and adjust small 
permanent magnet on horizontal output 
tube. Install coaxial transmission line 
(RG /59/U in strong signal areas, 
lower -loss RG /11 /U in fringe areas). 
Ground coax shield to antenna connec- 
tor shield. -B. J. de Lentore 

TVI ON AM RECEIVERS 
This appears in the form of het- 

erodyning, "birdies" hash, buzz or 
squeals. 

Possible causes: Defective damping 
tube. Defective horizontal output tube. 
Incorrect adjustment of horizontal 
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TECHNOTES (Continued) 

linearity control. Improper shielding 
of high -voltage power supply. Antenna 
lead -in unshielded or too close to deflec- 
tion yoke or high -voltage leads. Un- 
shielded yoke or improper dressing of 
yoke leads. Direct radiation from grid 
or anode of picture tube (this is espe- 
cially prevalent in late -model large - 
screen sets and in metal -cone picture 
tubes). Radiation through a.c. power 
line. Remedies: Replace damper tube 
(in some early sets the 6W4 damper 
used a separate heater transformer 
which had no electrostatic shield. Check 
this possibility). Replace parasitic or 
oscillating horizontal output tube. Ad- 
just set for good horizontal linearity 
with test pattern or bar -dot generator. 
Reduce horizontal drive if possible 
without affecting size or quality of 
picture. Shield the high -voltage power 
supply with copper screen; ground 
screen to receiver chassis. Re -dress 
lead -in away from deflection yoke leads 
and high -voltage circuits. Shield yoke 
leads with tinfoil and ground. Re -dress 
high -voltage leads. Install high -pass 
filter in TV antenna leads (as close 
as possible to tuner) to prevent radia- 
tion through antenna. Bypass each 
side of the a.c. line to ground with a 
.02 pf capacitor (or in some cases, 
.05 µf). -John B. Ledbetter 

WHITE VERTICAL LINE 
Trouble is a line that may change 

or shift when horizontal hold is ad- 
justed. (Same trouble may appear as 
"veneer" effect on side of screen.) 

Possible Cause: Misadjustment of 
horizontal a.f.c. transformer. 

Remedy: Readjust transformer; see 
that horizontal hold control covers its 
normal range. If circuit is unstable, 
check or replace horizontal a.f.c. con- 
trol tube and realign transformer if 
necessary. If trouble remains, check 
horizontal discriminator transformer or 
coupling capacitor in this circuit. This 
trouble can also be due to sync gen- 
erator misadjustment or a defect at 
the TV station. Check on two or more 
stations. -L. B. Johnson 

SLOW "AIRPLANE TYPE" 
FLICKER 

This is so called because it resembles 
the effect produced by an airplane fly- 
ing overhead. It may be due to fluctuat- 
ing line voltage, faulty receiver installa- 
tion or a defective tube. 

To check, measure the line voltage 
with an undamped 0 -150 -volt a.c. volt- 
meter. If variations are excessive, call 
the service department of local electric 
utility company for proper action. (In 
rural or remote areas, a suitable con- 
stant- voltage transformer at the set 
may be necessary.) Check the installa- 
tion, and correct obvious faults (loose 
or swaying lead -in, antenna, etc.). 
Replace defective video i.f. tube. Low 
line voltage will also result in poor 
definition in some receivers due to video 
stages operating at improper bias and 
plate voltages. Remedies are same as 
above. -Johti Lehte END 
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Engineered 
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for the laboratory. 
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Send for free catalog. 

Interlccking 

L M B 
1011 Venice Blvd. 
Los Angeles 15. Calif. 

'QUIET T. V. LISTENING" 
with the original Portable 1,1.O1:!TONF 
-quality Extension Speaker. 'Ftw l.att 
Evening Programs -'For hard ne Hear- 
ing'. In spun aluminum ba.v-- ,nit.I 
any pt.ition -5" P.M. Speaker -20 ft 
cord -I way stitch control. In eolorl ul 
acou.tie lier glass cone -in wlútt -blue 
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r 100 -514.95 ILO- Sample $8.00-Malel 
#200 with volume control -List 9t9.95- 
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Do you really know how to use your 

V. T. V. M.? 
The vacuum -tube voltmeter 
is the one instrument you 
must understand and know 
how to use for servicing 
or industrial or laboratory 
test work. Here at last is 
a brand new book which 
gives you all the facts on 
this essential instrument. 
It takes you inside the 
V.T.V.M. and analyzes each 
V.T.V.M. circuit carefully 
so that you can fully un- 
derstand why and how the 
V.T.V.M. works. It shows 
you how to use it in many 
new and different ways. 
This book will give you 
inside tips on how to use 
the V.T.V.M. for TV trou- 
ble shooting, AM and FM 
alignment and repair, show 

you how to check compo- 
nents, take voltage meas- 
urements, find the causes 
of hum, a.g.c. circuit trou- 
bles, and intermittents, and 
how to use the V.T.V.M. 
for signal tracing. In short, 
how to get the most out 
of the V.T.V.M. in every 
possible servicing and test- 
ing situation, as well as 
for audio, ham, and mis- 
cellaneous applications. 
This book can be your 
right hand man when it 
comes to using the 
V.T.V.M. Keep it right on 
your work bench when 
you tackle tough jobs. 
Look over this partial list 
of contents and see all it 
can do for you. 

THE V.T.V.M. 
By Rhys Samuel 

224 Pages. Approx. 175 
Illustrations. Gernsback 
Library Book No. 57. Pa- 
per -cover edition $2.50 
Deluxe hard -cover 

edition $4.00 

Some things you can learn from this book 
Instrument 
characteristics - 
Low circuit loading in 
voltage measurements 
High sensitivity Burn- 
out- resistant meter cir- 
cuit. 
How the V.T.V.M. 
works - 
The bridge circuit 
D.C. voltage divider 
network Resistance - 
measurement network 
A.C. volage measure- 
ments Frequency re- 
sponse Power supply. 
Meter scales - 
Scale divisions Lin- 
ear, nonlinear, and zero 
center scales. 

Probes and cables - 
Direct, isolating, recti- 
fying, peak - to - peak, 
and multiplier probes 
Grounding the probe 
Limitations of the V.T. 
V.M. 

Using the V.T.V.M.- 
Front panel controls 
How to take measure- 
ments TV trouble 
shooting -Trouble 
shooting components, 
tuners, picture and 
sound i.f. amplifiers 
Trap alignment De- 
fective picture tubes. 

AM -FM alignment 
and repair - 
Tube failures Compo- 
nent failures Signal 
tracing Checking 
power supplies Hum 

Intermittents R.f. 
and i.f. alignment 
FM receivers. 

Servicing audio 
amplifiers - 
Trouble shooting and 
signal tracing Elimi- 
nating hum Frequen- 
cy response measure- 
ments Checking pho- 
nograph equalizers. 

The V.T.V.M. In the 
ham shack - 
Testing the transmitter 

Checking oscillator, 
amplifier and multipli- 
er stages Adjustment 
of high -power amplifi- 
ers The V.T.V.M. an a 
field strength meter. 

Miscellaneous 
applications - 
Calibrating voltage 
output of generators 
and oscillators Check- 
ing battery voltages, 
transformers, gassy 
tubes Calibrating a 

scope Hints and kinks. 

Get the complete Gernsback Library 
SEE THE ENTIRE GERNSBACK 
LIBRARY AT YOUR 
DISTRIBUTOR 

Look for this colorful new revolving 
book rack at your distributors. See 
the entire low cost, paper covered 
library on all the important phases 
of TV, radio and audio -high fidelity. 
Examine all the books and see for 
yourself how much they give you for 
such low pricesi 
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Basic Audio Course - 
No. 66. 224 pages. Pa- 
per cover $2.75 

Sweep and Marker Gen- 
erators - No. 55. 224 
Pages. 
Paper cover $2.50 
Hard cover $4.00 

Probes - No. 54. 224 
Pages. Paper cover 
$2.50. Hard cover $4.00 

Radio -Control Hand- 
book- No. 53. 192 
Pages. $2.25 

The Oscilloscope -No. 
52. 192 Pages. Paper 
cover $2.25. Hard cov- 
er $4.00 

Transistors- Theory and 
Practice- 144 Pages, 
No. 51, $2.00 

TV Repair Techniques - 
No. 50. 128 Pages. $1.50 

Radio & TV Test Instru- 
ments, No. 49. 128 
Pages $1.50 
High -Fidelity - Design, 
Construction, Measure- 
ments, N o. 48. 128 
Pages. $1.50 
Radio 8, TV Hints -No. 
47. 112 Pages. $1.00 
Television Technotes - 
No. 46. 128 Pages. $1.50 
Radio Tube Fundamen- 
tals-No. 45. 96 Pages. 
$1.00 
Basic Radio Course - 
No. 44. 176 Pages. 
Hard cover. $2.25 
Model Control By Ra- 
dio-No. 43. 112 Pages. 
si .00 

High -Fidelity Tech- 
niques-No. 42. 112 

Pages. $1.00 
Practical Disc Record - 
ing-No. 39. 96 Pages. 
75c. 

See your distributor -or mail this coupon 

GERNSBACK LIBRARY, INC. Dept. 16 
25 West Broadway 
New York 7, N.Y. 
Enclosed is my remittance of S 
Please send me the following books postpaid. 
0 39 42 43 044 0 45 0 46 0 47 
048 049 050 051 052 053 054 
0 55 57 66 
Hard cover editions $4.00 ea., by mall only. 
0 52H 0 5411 0 55H 57H 

Street 
LCity 

(Please print clearly) 

State 

try 

wii'Thion 
se 

SPLICING STRANDED WIRE 
When splicing two stranded wires, 

some technicians simply wrap the sev- 
ered ends around each other before 
taping. A slight tug on such a splice 
pulls it apart, often causing blown fuses 
and service callbacks. 

STEP I 

i6Ar4 
SIEP2 STEP 3 STEP 4 

SQUARE KNOT 

A better method is first to tie the 
bared ends with a tight square knot 
(see drawing) and then wrap the ends 
around each other before taping. This 
splice will resist all efforts to pull it 
apart -even to the breaking point of 
the wire. Harry J. Miller 

IMPROVING CAPACITOR 
BRIDGES 

My capacitor bridge, like many in- 
struments of this type, uses an elec- 
tron -ray indicator tube as a null or 
balance indicator. The shadow is not 
sharp enough and the tube is not suf- 
ficiently sensitive to permit matching 
capacitors as closely as required in 
some applications. I find that capacitors 
can be matched much more accurately 
by connecting a v.t.v.m. between the 
grid and cathode of the indicator and 
using the voltage swing to indicate 
balance. -George R. Anglado 

TRANSISTOR SOCKET 
Many experimenters use clip leads in 

wiring temporary and experimental 
hookups. If the circuit contains a 
transistor, there are some difficulties. 

If the leads are clipped to the soldering 
leads of the transistor, the mechanical 
strain is far too great. If a standard 
transistor socket is mounted on a little 
terminal board, it will soon have to be 
discarded because it is not built for 
frequent changing of the transistor. 
I use the gadget shown in the photo- 
graph. 

Three crocodile clips designed to fit 
banana plugs are screwed to a piece 
of plastic sheet as shown. Contact is 
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TRY THIS ONE (Continued) 

perfect because the transistor leads are 
held firmly by the jaws of the clips. 
Little differences in the lead lengths 
and spacings of different transistors 
are irrelevant for this socket. For ex- 
ample, you may exchange a 2N36 with 
a 0071 in a few seconds. -Joseph 
Braunbeck 

HANDY TEST ADAPTER 
Here is an easy way to measure 

voltages at the tube sockets from the 
top of the chassis. Run a length of 
bare copper wire through a piece of 
spaghetti tubing and twist a loop in 
one end to fit pins on miniature sockets 

SMALL LOOP 
SPAGHETTI 

LARGE LOOP 

FINE WIRE 

Fie l 

and a loop on the other end to fit pins 
on octal or other tube types. See Fig. 1. 
Remove the tube from the socket. 
Scratch the pins with a knife to re- 
move film and corrosion, place the loop 
over the correct pin and then follow it 

ADAPTER 

RUBBER BAND(OREOUVI 

PAPER WASHER 

F!e.2 

with a paper washer (see Fig. 2) to 
hold the loop in place and insulate it 
from accidental contact with the 
chassis. 

A miniature test clip or a test prod 
measures the voltage at the other end 
of the adapter. A rubber band clamps 
the adapter to the tube and prevents it 
from shorting to the chassis. -Arthur 
T ran ff er 

LOW -Z PHONES FOR TV 
There is a demand for extension 

phones for TV viewers who do not wish 
to disturb others. A simple and inex- 
pensive installation is shown in the 
diagram. Using a low- impedance phone 
for this purpose eliminates the need for 
blocking capacitors and underchassis 
wiring. 

The headphone is connected in series 
with the TV speaker voice coil and a 
s.p.d.t. switch is used to short out the 
one not being used. The switch is pref- 
erably mounted out of sight on the back 

OUTPUT TRANS 

II 

Bt 

TV SPUR 

PLUG B JACK 

LO -IMP PHONE 

300n LINE OR LAMP CORD 

JANUARY. 1956 

This year it's 

\GSßZ 
March 19 -22 

New York City 

DG. r 3 
for the 

Radio Engineering Show 

For the third year in succession, the great annual IRE Radio 

Engineering Show will open its doors to the industry for four 

spectacular days at the Kingsbridge Armory and Kingsbridge 

Palace in New York City. As in the preceding years, the Show 

will be filled to capacity with 704 exhibits and displays of the 

latest and newest developments in radio-electronics. 

Is it too big? Not as a true representative of this giant industry. 

More than 200 papers presented by 22 Professional Groups at 

the Convention's 55 technical sessions are an accurate index 

to new research and development ... and the 704 exhibitors 

represent about 80% of the productive capacity of the industry 

... not one whit larger than necessary to keep pace with elec- 

tronic America today! 

Plan now to attend the industry's most vitally important Show 

where 

Over 42,000* meet! 
"At the 1955 Show, 42,133 men and women trom coast to coast 

and every field of radio-electronics attended the Radio Show.This 

year, attendance is expected to go even higher. Don't miss it! 

Over 100 

Exhibitors 

will show all 

that is NEW 

in radio - 

electronic 

engineering! 

THE INSTITUTE OF RADIO ENGINEERS 
1 East 19 Street, New York 

COLORDAPTOR PARTS KITS 
K -5 Universal Delay Line ... 55.75 
K -6 Reference phase shift network 3.65 
K -9 3.579545 me Crystal 3.25 
K -IOA Tricolor filter material (sets to 17 ") 2.35 
K -I IA Complete small parts kit -includes 

K5, 6. 9. IOA and all other coils 19.75 
K -I Complete kit (less color wheel. drive) 79.95 

All other Colordaptor parts & wired chassis available. 
Write for information, prices. 

COLORDAPTOR, 3471 Ramona, Palo Alto, Calif. 

NOW IN STOCK at ALMO RADIO CO. 

1133 -37 Haddon Ave. Camden, N. J. 
4401 Venmor Ave. Atlantic City, N. J. 

COLOR & BLACK & WHITE 
5" -5 MC SCOPE 

KIT $79.95 Wired $129.50 

EASY TO LEARN CODE 
It is easy to learn or increase speed 
with an Instructagraph Code Teach- 
er. Affords the quickest and most 
practical method yet developed. For 
beginners or advanced students. 
Available tapes from beginner's al- 
phabet to typical messages on all 
subjects. Speed range 5 to 40 WPM. 
Always ready -no QRM. 

ENDORSED BY THOUSANDS! 

The lovtruc tugrach Code Teacher 
literally taken the place of an oper- 
ator- instructor and enables anyone to 
learn and master code without fur- 
ther auired assistance. 

he code 
Thousands of 

the 
successful 

Inetru togrOperators ph 
steavm.. 

Write today for convenient rental and purchase plana. 

INSTRUCTOGRAPN COMPANY 
4701 Sheridan Rd.. Dept. RC. Chicano an. III. 
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av- 
CONVERTERS 

JUST PLUG INTO 
CIGAR LIGHTER 

ON DASH 

AND YOU 
CAN USE 

"1101" USES -No need to leave appliances for work or pleas- 
ure behind. Take them along. Use them on business trips, 
camping, at the cabin, hunting, etc. Just plug Tray- Electric 
into cigar lighter on dash. Plug appliances into Tray- Electric. 
That is all! 

6 MODELS -for both 6 and 12 volt batteries. All models 
change battery current to 110 volt A.C. 60 cycle, same 
as at home. Sizes 2" x 2" x 31/2" to 4" x 5" x 6 ". 
Capacities: 10 to 125 watts. Fully guaranteed. List 
prices: from only $11.95 to $54.95. 

See your Jobber Salesman, or write for name of nearest 
Jobber. 

Radia 
Lights 

Small 
Soldering 

Iron 

Small 
Electric 

Drill 

Dictating Machine Heating Pad Phonograph 

TERADO COMPANY 
Mfrs. of Electronic Equipment Since 1927 

1057 Raymond Ave., St. Paul 14, Minn. 

Hand Vac. 

In Canada write: Atlas Radio Corp., Ltd. 
560 King St. West, Toronto 28, Ont. 
Export Sales Division: Scheel International, 
Inc., 4237 N. Lincoln Ave., Chicago 18, 
III., U. S. A. -Cable Address -Harscheel 

WANT POWER & VERSATILITY? 

FOLLOW THE 
LEADER.., 

UNIVERSAL TV e e . Famous for 25 Years 
Thousands of Successful Grads 

ELECTRONICS -the world's GREAT- 
EST new industry is years ahead of 
its manpower supply. ELECTRONICS 
JOBS ARE SEEKING TRAINED TECH- 
NICIANS, an acute shortage of which 

exists today. Big companies are actually pirating 
men from one another because there aren't enough 
trained electronics experts to go around to fill the 
many jobs. 

Wide Scope Electronics Course at UNIVERSAL: 
Embraces Radio, Monochrome -Television, Color TV, 
Industrial Electronics, Industrial Television, Atom - 
electronics and Automation. Automation, a terrific 
new field, embraced at UTS. 

25 Years EXCLUSIVELY in Electronics: 
For a quarter of a century UNIVERSAL TV has been training and placing grad technicians in fascinating 
big -pay jobs from coast to coast. You can start earn- 
ing as much as $150 per week; no limit as time goes 
on, or you can open your own business. 

UNIVERSAL not a Johnny -come lately school: 
Not a home study or correspondence training, but 
a "genuine" old established resident school staffed 
by expert instructors and headed by America's first 
TV broadcasters. Costs so little to prepare yourself 
for life. Many middle age trainees attend; go into 
successful business. No previous experience needed. 
Approved for vets and non -vets. c WRITE FOR 
Send coupon for FREE BOOK on 
TV & electronic opportunities. 

1 -- -FILL OUT COUPON- - 
1 

1 

FREE 
CATALOG 

UNIVERSAL TV SCHOOL - - 
1222R Admiral Boulevard, Kansas City, Missouri 
PLEASE SEND ME INFORMATION FREE.Age- 
Name 

Address 

City State I 

Check here if Korean Veteran j 
182 

KIT 
$29.95 

Wired 
$38.95 

6V & 12V BATTERY 
ELIMINATOR & CHARGER #1060 

operates 6V and 12V auto radios for serv- 
icing and sales demonstration. 
charges 6V and 12V storage and Edison 
Batteries. 
operates mobile and marine receivers. 
transmitters, boat lights, electric trains, 
projection and other equipment. 

SPECIFICATIONS 
6 -Volt range: 0 -8V (up to 20 Amp.) 
12 -Volt range: 0 -16V (up to 10 Amp.) 
variac -type transformer for continu- 
ously variable voltage adjustment. 
reads volts and amperes at same time 
on 2 separate meters. 
Transformer primary and secondary 
fully protected. 

In stock at local jobbers throughout the 
world. Write for free Catalog CB -1. 

hie, 5% higher en West Coos, 

E/CO 84 Withers Street 

Brooklyn 11, N. Y. 

TRY THIS ONE (Continued) 
of the cabinet but located so it can be 
reached easily. 

Connection from the TV set to the 
phone jack may be with lamp cord or 
300 -ohm lead -in (which can be run 
under the rug to the viewing location). 

Good low- impedance phones of 8 to 
15 ohms can be bought for less than $2. 
We have used receivers from old apart- 
ment -house installations in several 
cases and even sound -powered toy tele- 
phone sets. Paul Falk 

(The C. F. Cannon Co. supplies head- 
sets with 11 ohms d.c. resistance at the 
same price as its equivalent 1,000 -ohm 
single and 2,000 -ohm double units. - 
Editor) 

RECTIFIER TESTS 
Like the tubes they replace, selenium 

rectifiers gradually grow weak. In TV 
sets a common symptom of a weak 
selenium rectifier is insufficient width 
(sometimes also height). Portable or 
a.c. d.c. radios with weak rectifiers 
often cut off when an appliance such as 
a refrigerator or an oil burner goes on. 

Selenium rectifiers can be checked 
by ohmmeters and selenium rectifier 
testers, but there is no check as posi- 
tive as direct substitution. The rectifier 
need not be removed or unsoldered to 
check it. All that is needed is to parallel 
an equal -size (or larger) unit across its 
terminals, observing polarity, of course. 
If it is inconvenient (as in some TV 
sets) to get across both terminals, the 
first and last heat dissipating plates 
will do equally well. A pair of test leads 
with color -coded alligator clips on one 
end and corresponding color -coded test 
prods on the other makes a handy and 
useful test unit. A good selenium recti- 
fier is inserted in the clips. If the orig- 
inal unit is O.K., little or no improve- 
ment will be noticed. In TV sets with 
two selenium rectifiers replace both 
units if improvement is noted as each 
is bridged. When checking portable 
radios, reduce the line voltage with a 
Variac or similar control until the set 
cuts off. When a defective rectifier is 
shunted with the test unit, the set will 
come to life, then go off again when 
the test unit is removed. 

With selenium rectifiers that are 
shorted or have developed a high re- 
verse current, the nose will be the best 
test. The sickening odor of spoiled eggs 
common to this type of failures is easily 
detected. -Charles Garrett END 

` This is a real honey, sir, 27 -inch TV, 
AM, FM, 5 -band shortwave, etc." 
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PERMO, INC. 
Chicago 26, Illinois 

RADA 

11' 

Here's the data you need 
to fix old sets FAST -good as new 

DON'T 
THROW 

OLD 
RADIOS 
AWAY! 

Just look up the hoe- to -du -it data on that Old radio 
you want to fix! 

Four times out of 5, this giant, 31/. pound, 71,1 -page 
Ghirardi RADIO TROUBLESHOOTER'S HANDBOOK 
gives exactly the information you need to fix it in a 
jiffy. Tells what is likely to hr :nosing the trouble 

. shows how to fix it. No J.. i-.ting. No wasted 
time. Handbook covers common tnwhles uud their 
remedies in practically every "olio n. i 

o 

r hw.d.d made 
v by 202 manufacturers belty. -. 1'125 and 1012. L sing it, 

even beginners can easily fix a !licit might 
otherwise Ice thrown a I.. cotta -. information 

l. is laekim:. \1i 
away 

I sets 
can be waif, arme. 

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

Iodated are 1'111111111M unnhlu vug,iotnn and '.I .'ir rem- 
edies for over 4,800 models of old bonne. auto radios and 
record changers. Airline, Apex, Arvin, Atwater Kent. 
Belmont, Ito -elf. Brunswick, Clarion, l'rosley. Eoterson. 
Fada. G -E, Kolster, Majestic, Motorola. l'hilco. Pilot. 
RCA, Silvertolte, Spartmt. Stt»mberg and dozens more. 
Gives how-to-do-it data on SI'El i1 ll' loba -NOT gen- 
eral theory. Includes hundreds of page; of tube and 
component data. .service short rota. etc., no longer avail- 
able from any other sourer ,till in print. 

,...TRY IT 10 DAYS ... at our risk!,,. 
Dept. RE -16. RINEHART & CO., Inc. 
232 Madison Ave.. New York 16. N. Y. 

Send Ghirardi's RADIO TROUBLESHOOTER'S 
HANDBOOK for 1O -day free examination. If I decide 
to keep hook. I will then remit the full price of only 

return Moak postpaid and orne youenotritng 
whse. I will 

NAME 

ADDRESS 

CITY. ZONE, STATE 
Outside t' s. : t -Price $7!t0, rash only. SW. 'et urn privilege 

Rinehart hooks are sold by leading book stores 

J A N U A R Y _ I 9 SE, 

Beis ss 
Merchandising and Promotion 

CBS -Hytron, Danvers, Mass., is spon- 
soring 15 minutes of the Garry Moore 
TV show on alternate Friday mornings 
over CBS. The program is aimed at 

selling the woman of the house because 
of a recent survey which showed that 
it is the woman who usually requests 
TV service and is at home when the 
service technician calls. 

Raytheon Manufacturing Co., Wal- 
tham, Mass., produced a 20-minute 
motion picture "Safe Passage," which 
shows why ship collisions occur in spite 
of radar equipment. Invariably it is 
because of improper use of equipment 
or human failure. 

Brach Manufacturing Co., Newark, 
N. J., a division of General Bronze 
Corp., launched the biggest promotional 
campaign in its history on its Magne- 
Tenna indoor TV antenna. 

Oxford Electric Corp., Chicago, de- 

veloped a new line of colorful display 
packages for its replacement speakers. 

Atlas Sound Corp., Brooklyn, N. Y., 
designed a promotion package for deal- 

SOUND 

EQEIPMENT 
-e,5, ap batìme 

PUBLIC-ADDRESS 

AMPLIFIERS 

7 
INTER-COMM 

11sr 
y lDfl 11 1 

t! 

a Volt - Ohmmeter 
you can carry in 

your shirt pocket! 

MIDGETESTER 
MODEL 355 

SELF 
SHIELDED! 

The world's first 
practical shirt - 

pocket volt -ohm- 
meter. Rugged and 
accurate. Not affected by any 

outside magnetic influences. 
10,000 Ohms per volt AC and 
DC! Fourteen ranges: 5 for AC 
voltages, 5 for DC voltages, 
and 4 for DC resistances. 

See Your Parts Distributor 
o 

ELECTRIC COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF ELECTRONIC TEST EQUIPMENT 

5200 W. Kinzie St., Chicago 44, Ill. 
EStebrook 9 -1121 

IN CANADA: Bach- Simpson, Ltd., London, Ontario 
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NO FREE GIFTS! NO COUPONS! EXCEPT THE 

LOWEST TUBE PRICES 
rBRAND NEW 

famous make 

PICTURE 

TUBES 
DUMONT and RCA 

licensed 

One Year Guarantee 

In original factory 
sealed carton 

NO REPLACEMENT DUD REQUIRED! 

Type List Price T. M. Price 
10BP4A 19.25 11.95 
12LP4A 24.25 14.99 
16AP4A 44.75 19.99 
16WP4A 41.50 18.00 
17BP4A 32.00 19.00 
19AP4 39.75 23.00 
20CP4 39.00 24.00 
21ALP4A 46.00 24.00 
21AUP4A 46.00 24.00 
21EP4A 39.00 24.00 
21FP4 39.75 24.00 
24AP4 120.00 42.00 

F.O.B. Passaic, N.J. . . . Subject to prior sale. 
Write for complete tube listing. 

TUBE MART 
The Lokpet Bldg. Passaic, N. J. 

DISCOUNT 

HOUSE 

DON'T 
JUST SAY 

CAPACITORS 

Know what you're getting ... 
get exactly what you want. 
Don't be vague . . . insist on 
Sprague. Use complete radio - 
TV service catalog C -610. Write 
Sprague Products Company, 
81 Marshall Street, North 
Adams, Massachusetts. 

SPRAGUE 
WORLD'S LARGEST 

CAPACITOR MANUFACTURER 

Ready Now! Two 
Timely Low Cost Books 

"Printed Circuits 
and 

Printed Wiring" 
Printed circuits are now stand- 
ard in virtually all new television, 
radio and hi -fl amplifier production. Completely new 
service techniques are required to repair these circuits. 
This new Sprayberry book covers types of printed circuits with service instructions for each. Shows how to replace 
defective components and repair foil. Covers tools and 
equipment needed; profusely illustrated. Just oft the press -send fir yours today. 

"RADIATION DETECTORS. GEIGER 
and SCINTILLATION COUNTERS" 

Ti,, ..t up- t- ,let,. hook x all:0,1e covering' operation and servicing of and other radiation o prospecting equipment. Thoroughly explains operation and theory of geiger and scintillation counters: covers types of tubes used and methods for obtaning high operating voltages from low voltage source. Covers proper servicing Pro- cedure and calibration. Enables any electronic technician to earn top money servicing these units. Illustrated with pictures. diagrams and service charts. 
Send 50c coin (no stamps) for one or $1.00 for both 

SPRAYBERRY ACADEMY OF RADIO 
Dept. 20 -GA. III N. Canal St., Chicago 0, Illinois. 

Each Book 
Only 

5O 
POSTPAID 

NEW! For the First Time! 

IF TESTC 

CA4C0rO oDENSEES Rs E 
N 

THE S r 

CA PACITEST 
Quickly, Accurately checks: 

PAPER, MICA, CERAMIC 
CAPACITORS 

NNER *OA CONTINUITY 
ICS 

golAte AC 'DC VOLTAGES 

FLASHBULBS 

SATISFACTION D postpaid 
GUARANTEED ,riONA' 595 Dir. Nrt 

OR RETURN WITHIN v tempi, fire 
neatly for 

TEN DAYS FOR REFUND operation 

CAPACITEST, 
he result 

n develop- ment 
- 

is a n esser I51) that does c giant job to save you time 
working 

money. It will check ' Vset. at ISo Volts, which is approximately the working ap lied 
voltage 

re is 
Vol 

set. Meters will not give this 
using 

of chock since Ac applied quic ly i 20 Volts less. Avoid call-backs by using CAPACITEST. Accurately. or 
quickly, It shows open, shorted. intermittent capacitors and leaky electrolytice. 

Compact: 4 "x1 "x2 ̂ - lightweight, for bench or tool kit. 

FREE 
NOT A KIT 

Special Introductory 
Offer for limited time 
only: Set of test leads Free with each CAPACITEST. 

Order direct from manufacturer -Include $3 deposit with 
C.O.D.'s. Save PP 6 COD fees. 
send $9.95 & we'll pay postage. 

The Barjay Co JA, / . 1 145 West 40 Street New York 18, N. Y. 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


BUSINESS (Continued) 

ers handling its PA loudspeakers, 
microphone stands and accessories. It 
includes mailing pieces and a satin 
banner for window or wall display. 

United Catalog Publishers, New 
York, issued its distributors a four -color 
counter and window display with ship- 
ments of the 1956 edition of its Radio - 
Electronic Master. 

Supreme Publications, Highland Park, 

Ill., designed a new display stand for 
its manuals. 

Altec Lansing, Beverly Hills, Calif., 
is offering high -fidelity establishments 
a new store display for its products. 

Jensen Industries, Forest Park, Ill., 
needle manufacturer, now features a 

chrome -plated wire frame display for 
distributors and dealers of its needles 
and accessories. 

Pentron Corp., Chicago, is market- 
ing its new prerecorded tapes in a 
counter merchandiser supplied free with 
each order of 12 or more Moods in 
Music tapes. 

Almo Radio Co., Philadelphia, is 
sponsoring its Third Annual Industrial 
Show at the Penn Sherwood Hotel, 
Philadelphia, Jan. 25-26. Over 90 man- 
ufacturers are expected to participate. 

Talley Electronic Development Co., 
Cincinnati, Ohio, is displaying its new 
Genaprobe variable- frequency audio 

ltLL 
Variable Frequency Audio Cenerator 

and Voltage Indicator 

JANUARY, 1956 

NOW! TEST TUBES IN SECONDS! 

MAKE NEW PROFITS in MINUTES! 

on every 
service call 

NEW PORTABLE 

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 

Now you can easily cut servicing time 
-make more on- the -spot tube sales - 
prevent costly call- backs -and give a 
better service guarantee! DYNA -QUIK- 
the new top quality, low cost, portable 
tester quickly locates all weak and in- 
operative tubes -and easily does the 
complete job with laboratory accuracy 
right in the home! You create greater 
customer confidence because your cus- 
tomer sees for himself the true tube 
condition. Easy to operate -in just a 
few minutes you can quickly check all 
the tubes in a TV set. You can depend 
upon DYNA -QUIK because it tests under 
the dynamic heavily loaded conditions 
that are the actual operating condi- 
tions of the set. At such low cost 
DYNA -QUIK quickly pays for itself - 
and continues to make money for you 
every day! 

DYNA -QUIK DOES IT FASTER, 
EASIER, MORE ACCURATELY 

Makes complete tube test in as little as 12 
seconds per tube -faster than any other tester) 

One switch tests everything! No multiple 
switching -no roll chart. 

Laboratory accuracy right in the home! Large 
4%" plastic meter has two scales calibrated 
0 -6,000 and 0- 18,000 micromhos. 

Shows customer true tube condition and life 
expectancy on "Good -Bad" scale! 

Automatic line compensation! Special bridge 
continuously monitors line voltage. 

7 -pin and 9 -pin straighteners mounted on panel! 

Always up to date! Test procedure instructions for 
new tubes supplied by factory at regular intervals. 

OF ALL POPULAR 
TV TUBES* FOR: 

DYNAMIC 
MUTUAL CONDUCTANCE 

SIHORTS 

GRID EMISSION 

GAS CONTENT 

LEAKAGE 

LIFE EXPECTANCY 

'/ncluding new 600 mil series tubes. 

PORTABLE -CAN BE 

USED ANYWHERE 
Handsome, rugged, luggage 
style carrying case, covered 
in durable, black leather- 
ette. Removable slip- hinged 
cover. Size: 151 /e x 141/2 x 

53/4 in. For 105,125 volts, 60 
cycle, A.C. Net wt. 12 lbs. 

SEND FOR BULLETIN 500E 

Made by the makers of 
the famous CRT 350 

B&K MANUFACTURING CO. 
3726 N. SOUTHPORT, CHICAGO 13 
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Examine FREE 

Prentice -Hall 
ELECTRONICS & 

UHF LIBRARY 
Edited by 

W. L. EVERITT 

5 VOLUMES 1662 ILLUSTRATIONS 
Pay Easy Installments If You Keep the Set 

Turn to this new, up -to -date Library with com- 
plete confidence, for dependable facts on any 
phase of modern electronic theory and practice. 
These volumes, by outstanding authorities, 
give you thorough guidance -clearly written, 
logically arranged, profusely illustrated. 

Electronic Fundamentals and Applications 
By Prof. John D. Ryder. 

Dean. College of Engineering, Michigan State College 
Complete, 'logical, easy -to- follow treatment of (a) phi' - 
slcai principles underlying electron tubes, (b) character- 
istics of vacuum tubes. (ci all basic tube circuits. 
includes: Electron Ballistics, Cathode -Ray Tubes, Emis- 
sion of Electrons, Space Charge in Vacuum Tubes. Diode 
Rectifiers, Triodes, Multi- Element Tubes, Small- Signal 
Amplifier Circuits, Audio -Frequency Amplifiers, Radio - 
Frequency Amplifiers. Oscillator Circuits, Modulation 
Systems, Wave-Shaping Circuits, Gaseous Conduction, 
Gas Diodes, Gas, Control Tubes and Circuits. Photo- 
electric Cells. Solid -State Electrotrles. 

Electromagnetic Waves and Radiating Systems 
By Prof. Edward C. Jordan. 

Head, Dept. Electrical Engineering. Univ. of Illinois 
Covers entire field of electromagnetic engineering. Includes 
p- oolgation as well as radiation and transmission. Full 
treatment of UHF transmission lines, wave emdes, an- 
tennas, slot antennas, radiation and diffraction. ground- 
wave and sky-wave propagation. 

Ultra High Frequency Engineering 
By Thomas L. Martin 

Head, Dept. of Electrical Engineering, Univ. of Mexico 
Theory and technique of ALL the new fields of electronic 
engineering: Radar. Telemetering. Electronic computing. 
Facsimile, Television, Blind landing systems, Pulse -time 
modulation, ionosphere measurements ... and the others. 

Networks, Lines and Fields 
By Prof. John D. Ryder, 

Dean, College of Engineering, Michigan State College 
Network transformation and theorems. Resouauee, n- 
pedance transformation and coupled circuits, Filters, 
General transmission line, Iligh- frequency line, Equations 
of the electromagnetic field, Radiation, Transmission and 
reflection of plane waves at boundaries, Guided waves 
between parallel planes, Wave guides. 

Elements of Television Systems 
By George E. Aoner. University of Illinois 

Complete basic theory, plus current practice, covering: 
Closed TV systems, Commercial Telecasting Systems. 
Color TV Systems. Gives clear exposition of all phases 
of picture transmission, including the new technique of 
dot interims,. 

SEND NO MONEY- EXAMINE FREE 
Just mail coupon below to get complete 5- Volume Set 
on 10 DAYS' FREE TRIAL. If not completely satisfac- 
tory, return in ten days and owe nothing. Or keep the 
set and pay only $7.50 down and $8 a month for five 
months until full price of $47.50 is paid. Decirle for your- 
self- without risk or obligation -lust mail coupon to 
examine Library ten days free. 

r 
Prenfic2 -Hall, Inc., Dept. 5744 -A1 
Englewood Cliff, N.J. 
Send me the Prentice -Hall ELECTRONICS & UHF 
LIBRARY (5 Volumes) for ten days' free examina- 
tion. If fully satisfied in ten days I will send you 
$7.50 plus few cents postage and then $8 a month 
for five months until full price of $47.50 is nahl. 
Or I will return the Library in ten days and owe 
nothing. 

Name 

Address 

City and State j 
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BUSINESS (Continued) 
generator and voltage indicators in a 
counter display which holds 12 of the 
packaged units. 

Walsco Electronic Sales Co., Los 
Angeles, Calif., recently installed its 
1,000th Phono Drive display counter 
unit in the newest branch of Peninsula 

Radio & Supply Co., San Jose, Calif. 
Photo shows William Bundie (left), 
owner of Peninsula, being congratu- 
lated by Walsco representatives Ken E. 
Ross (center) and Charles N. Meyer. 

Production and Sales 
RETMA reported the production of 

more than 5,760,506 TV sets and 10,- 
027,362 radios for the first nine months 
of 1955 compared with 4,733,315 TV 
sets and 7,042,442 radios turned out 
during the same period during 1954. 
The asssociation also reported the re- 
tail sale of 5,149,977 TV sets and 3,942,- 
676 radios- exclusive of automobile sets 
-for the first nine months of 1955. 
During 1954, 4,645,063 TV sets and 
4,032,704 radios were sold. 

RETMA reported manufacturers' 
sales of 347,668,000 receiving tubes and 
7,680,781 TV picture tubes for the first 
nine months of 1955. This compares 
with 266,050,000 receiving tubes and 
6,476,566 picture tubes for the 1954 
period. 

New Planfs and Expansion 
Sylvania Electric Products is build- 

ing a new multimillion dollar plant at 
Altoona, Pa., for the production of re- 
ceiving tubes. 

CBS -Hytron, Danvers, Mass., is plan- 
ning a complete new 55,000- square -foot 
tube and transistor warehouse in Chi- 
cago to service its midwestern distrib- 
utors and dealers better. 

Raytheon Manufacturing Co., Wal- 
tham, Mass., leased plant space in May- 
nard, Mass., which will be devoted to 
the development and engineering of 
radar equipment for its Missile and 
Radar Division. 

Allen B. Du Mont Labs., Clifton, N. J., 
has begun operations in its new West 
Coast headquarters in Los Angeles. 

Krylon, Inc., is now located in its 
new plant in Norristown, Pa. 

Westinghouse Electric established a 
new department in Baltimore for the 
manufacture of a line of industrial elec- 
tronic products. Robert C. Cheek, as- 
sistant manager of the Baltimore Elec- 
tronics Division, was named manager 
of the new department. 

James Vibrapower Co. is now located 
in its new manufacturing facilities in 

WRITE FOR OUR BARGAIN "TABOGRAM" 
A Free Bonus with Every Order 

SNOOPERSCOPE, Infra Red Tube $3.90; 2/57.50 
Photoflash Cond525 MFD /450V /53W'seed, low 
leakage, Famous nut.. 

2/515 PRECISION RESISTORS -1o/ Accuracy GTD 
10 of one value ea. 
100 of one value C? 58.00 
10 assorted values Ca $1.50 
Oil Cond- 4MFD,1200VDC or 10MFD /600V0C $1.79 ea. 
Special Lots of 12 (any assortment) $1.25 ea. 

NEWLY IMPORTED "TAB" POCKET 
AC -DC Multitester 

1000 Ohms Per Volt 
Only $7.85 ea. 

(Not A Kitl 
_IS Model 27e Hi- accuracy precision VOM. 

Reads AC á DC Volts: O. 5, 25. 250, . 1000 V. DOMA: 0, 1. 10. 100 MA. 
OHMS: 0, 10. 300 K. Sloe 11/4 "D, a ñó 4.s /a "L, 31 /q "W. With test leads. 

Sold with 
(Plus n'' Mon s ey 

Back Guarantee. 

New, Unused Individually Boxed 
FULL RETMA 
WARRANTY TUBES 

None Rewashed or Rebranded 
No Electrical or Mechanical Rejects 

12 Years -Never A Dissatisfied Customer 
024 .45 60V5 .80 6K6 .45 124X7 .55 
14X2 .95 6AV6 .45 654 .45 120A6 .50 
183 .65 6AX4 .80 65A7 .50 128E6 .65 
155 .50 6AX5 .75 65.17 .65 120117 .65 
1T4 .50 68A6 .45 6567 .50 126Y7 .97 
1U5 .45 6005 .60 6SL7 .55 12547 .64 
1X2 .85 68E6 .45 65N7 .55 125117 .45 
3V4 .75 6BG6 1.24 65137 .55 125N7 .56 
504 .45 68K7A 1.11 6T4 1.15 12507 .50 
5V4 1.28. 60L7 .90 678 .75 25506 .90 
573 .65 6BN6 1.19 6V6 .55 25L6 .42 
6ÁC7 .65 6846 .90 6W4 .35 25W4 1.03 
6AG5 .45 68Q7A 1.30 6X4 .40 35L6 .69 

6AL5 .40 6C06 .50 6X8 .85 3525 
35W4 

.45 
645 45 6CD6 1.08 12476 .40 50135 .70 
6A76 .40 6CF6 1.25 12477 .85 5005 .52 
6ÁU4 95 6C1..6 1.65 124118 .41 50L6 .55 
6AU5 
6ÁU6 

1.10 6J5 .40 12407 .50 75 85 
45 616 .4.5 12AX4 1.29 83V 1.22 

1000's of other Tubes in stock, write 
NEW "TABTRON" SELENIUM BRIDGE 

RECTIFIERS 
Dated G One Year Gtd 

We manufacture Power Rectifiera to 

to °andpabo eat 1ÓÓO Ampo. 
Amp UP 

Following List, Full Wave Bridge. 
Corr. 
Cont. 
1AMP 
2AMP 
3A MP 
4AMP 
RAMP 

1OAMr 
12AMP 
20AMP 
24AMP 
3OAMP 
36AMP 
50AMP 

18/14 
Volts 

$1.60 
2.40 
3.45 
4.25 
s. 10 
7.50 
9.20 

15.00 
18.40 
22.70 
28.45 
33.90 

36/28 
Volts 
$2.70 
3.40 
4.75 
8.45 

10.05 
14.35 
18.10 
28.80 
36.74 
38.50 
54.60 
62.50 

52/42 
Volts 
$4.30 

6.15 
6.70 

13.05 
14.75 
22.40 
25.40 
42.80 
51.15 
64.95 
74.75 

115.95 

130/100 
Volts 
$9.45 
11.50 
14.65 
28.45 
36.80 
47.55 
50.85 
90.25 
97.75 

125.35 
154.10 
200.10 

Write For Our New Rectifier Catalog PR156 

"TABTRON" HI CURRENT PWR SUPPLY 
ONE YEAR GUARANTEE 

Variable 0.28VDC. Completely Built. 
Incia, Full Wave Selenium Rectifier. 
Transformer, Vartac, Volt & Amn 
Meters. Switch, Terminals & Fuse. In 

/ 1I 5V /60cy input 
Steel Cabinet. 

or220f and 
Standard 

phase 

to order. SPECIFY. Cont. Rating W.Meters 
0 -28 VDC at 5 Amp 5 50 8V12 

T28V 0-28 VDC at 12 Amp $125 
728V24At 
T28V50Af 0 -28 VDC at 50 Amp $285 

NEW GE PHONO CARTRIDGES 
*GE Original Boxed, $ $ $ Back Gtd 

RPX052A Golden Treasure 
(SS) 

$19.98 
RPXO53A. Golden Treasure (DD) $28.98 
RPX04OA .003 Single (S) $5.25 
RPX041A= .001 Single IS) $5.25 
Replactemt Needles "TETRAD" Diamond+ 

GE $1.98 
RPJ012A Dual (D) .001 & .003 'TETRAD "t....$18.99 
RPJ013A Dual (DS) .001 & .003 "TETRAD "t $10.99 

Replc'mts for New A Cartridge Only 
RPJOID or RPJO3D Sing (D) "TETRAD "t $9.99 
RPJ015 or 

RmnO Styli 3 
Single $1.35 or RPXO4O á 041 Only Repic 

RPJ001 or RPJOO5 Single (S) GE $1.35 
RPJ003 or RPJOO4 Single (D) "TETRAD "t $9.99 

FINEST HI -FI RECORDING TAPE 
7l/2" Reel -1200 Ff. Per Reel 

$ $ S Back Guarantee 
Precision Coated á Slit, Gtd Splice 
Free. Quality Controlled. Plastic Base. 
Gtd Constant Output. Freq. 71 /a IP$ 

40 -15KC. Oxide Wnd In. 
Sold S1 .80 special Lot ea, S158 Said lY. 

I 
WRITE FOR NEW BONUS HI FI GRAM I 

"TAB" HI FI SPEAKERS 
Inbuilt network. 2 wires needed for HF 
& LF Response Famous Hi Fi meers. 
Model P25CO 15" Coaxial PM & 5" Tweeter 
25 Watt /20 -17500 cycles $19.50 
Model P12CO 12" Coaxial PM & 31/2" 
Tweeter 12W/45 -15KC Cy $12.75, 3/$35 
Model PBCO 8" Coaxial PM & 21/2" Tweeter 
8 Watt /7O.15KC $7.98; 2/515 

"TAB" 
TERMS: Money Back Gtd (cost 
of mdse only) $5 min order 
F.O.B. N.Y.C. Add shpg charges 
or for C.O.D. 25% Dep. Tubes 
gtd. i R -Exp Only. Prices 
shown subject to change. 

111 LIBERTY ST., N.Y. 6. N.Y. RECTOR 2 -6245 
DEPT. IRE6 -CABLE "TABPARTS" 
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BUSINESS (Continued) 

Chicago, adjacent to its former quar- 
ters. 

Allied Radio Corp., Chicago, opened 
its third high -fidelity studio in the 
Chicago area. 

Mergers. 
Van Norman Co., Springfield, Mass. 

machine tool manufacturer, acquired 
Insuline Corp. of America, Manchester, 
N. H., which it will operate as a sub- 
sidiary. There will be no change in 
personnel. Samuel J. Spector continues 
as Insuline president and chief execu- 
tive officer; Bernard L. Cahn, vice pres- 
ident for sales; and Myles Spector, 
vice president for manufacturing. 

Clevite Corp., Cleveland, acquired 
full ownership of Transistor Products, 
Inc., Waltham, Mass., in which it for- 
merly held a majority interest. The 
company's name has been changed to 
Clevite Transistor Products and will 
operate as a division of the parent 
company. 

New York Transformer Co., Alpha, 
N. J., acquired Tartak Electronics, Bur- 
bank, Calif., as a West Coast subsidiary 
which will now be known as NYT Elec- 
tronics. 

Business Briefs 
Ohmite Manufacturing Co., Skokie, 

Ill., will now manufacture Amrecon 
relays previously made by its subsidi- 
ary, American Relay & Controls, Inc. 
Formerly available for manufacturers 
only, they will now be sold to distribu- 
tors as well. ... The 1956 Los Angeles High- Fidel- 
ity Music Show will be held Feb. 8 -11 
in the Alexandria Hotel in Los Angeles. 

RETMA issued a new booklet out- 
lining its services and activities. 

Electronic Instrument Co., Brook- 
lyn, N. Y., manufacturer of Eico kits, 
recently celebrated its 10th anniversary. ... Cornell -Dubilier Electric Co., 
South Plainfield N. J. has modernized 
and expanded its Powercon line of 
vibrator -powered converters to include 
the marine, aircraft, business office, 

Calendar of Events 
1956 Electronic Parts Distributors Show 

management announced registration for the 
,how -a closed exhibition for distributors, 
representatives and manufacturers' personnel 

would be made by mail only before the 
show opened. 

Polytechnic Institute of Brooklyn inter- 
national symposium on nonlinear circuit 
analysis April 25 -27. 

1956 High- Fidelity Show in Chicago Nov. 
2 -5. 

NEDA and Radio Parts and Electronic 
Equipment Shows, Inc. are planning a series 
of five regional distributor seminars to be 
held in key cities throughout the U. S. 
during 1956. 

ham, appliance, mobile and industrial 
fields. ... Magnavox, Ft. Wayne, Ind., held 
the second of its color TV training pro- 
gram courses in New York City re- 
cently. ... JFD Manufacturing Co., Brooklyn, 
N. Y., recently made a shipment of 
three trailer loads if TV receiving an- 
tennas to the U. S. Government which 
it states is the first shipment of its 
type in the industry to be made. END 

JANUARY, 1956 

No. 99 Junior Kit 

OFF -THE -SHELF DELIVERY 
ON THIS POPULAR KIT! 

Here's good news for those of you who haven't been able to get this new 99 Junior kit. Our new 

plant addition is turning it out full tilt and it's on distributors' shelves. ASK YOUR SUPPLIER to 
show you this pocket -size roll plastic kit with all its tools (3/16, 7/32, 1/4, 9/32, 5/16, II/32 
and 3/8" nut driver bits -Nos. I and 2 Phillips screwdrivers -3/16 and 9/32 slotted 
screwdrivers). Also ask about the new chrome -plated SUPEREAMER. 

XCELITE, INCORPORATED 
Dept. J 

ORCHARD PARK. N. Y. 

GARAGE DOOR 
REMOTE CONTROL 

Actuator Mechanism $24.50 
Write for information 
P. E. HAWKINS CO. 

631 PROSPECT KANSAS CITY 24, MO. 

NOW IN STOCK at R.P.D. arthur pagel, inc. 

NEW i ola E. 55 St. 
Chicago 15. Illinois 

COLOR 
& MONOCHROME 

Laboratory & 

TV SERVICE 5 -MC SCOPE 

KIT $79.95 
Factory Wired $129.50 

on EVERY 
TELEVISION 

SERVICE CALL 
with the NEW 

one Jumper Cord for all TV Sets II 

Curry only 
,Js'. á 1 

Extends Power from back 
of TV Set -no more moving 
of furniture to get to the 
wall plug 
Turn set off from rear 
No more winding and un- 
winding cords 
Two handy power outlets 
for soldering iron and test 
equipment 
Fits many speakers, focus 
coils, etc. 

s Write for illustrated Literature 

O 

to-t 
I 

of I 

Pv 
o¡\ob 

obbers I 
\eod`ng 

t 

SERVICE INSTRUMENTS 
COMPANY 

ADDISON, ILL., (Chicago Industrial Suburb) 
In Canada: Emerald Television Corp., Montreal 

"I will not dance -not until 
you get a JENSEN NEEDLE 

for that machine !" 
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FOR COLOR TEST 

MODEL 617 
3" OSCILLOSCOPE 

The most for your scope 
dollar. Flat -face CRT 
gives edge -to -edge 
accuracy ... laboratory 
precision plus field 
ruggedness. And at your 
electronic jobber, it's 
just ... $269.50. 

There's just one way to tes 
the new color TV sets .. . 

WITH NTSC COLOR PATTERN. 
That's what Hycon's Model 
616 Color Bar. -Dot Genera- 
tor effers...all standar 
colors, sequences and pat- 
terns easily selected an 
graphically shown in actua 
colof right on the control 
panel. For color TV, 
ready... GET HYCON ! 

COS ELECTRONICS, IN 
A Subsidiary of H,con M'g. Company 

321 SOUTH AI:ROYO PARKWAY 
PASADENA, CALIFORNIA 

/1A /t, 
please, 

for Catalogs 

616 and 617 

188 

HYCON ELECTRONICS INC. Dept R 

P.O. Box 749 Pasadena, California 
Please send me the new model 616 and 617 catalogs. 

Nome 

Address 

City -State 

Les A. Thayer, 
sales manager of 
the Merchandise 
Division of Belden 
Manufacturing Co., 
Chicago, celebrated 
his 25th anniver- 
sary with the com- 
pany. He will be 
presented with a 
commemorative gold watch and will be 
admitted to the Belden 25 -year Club 
at its next meeting in February. 

Les A. Thayer 

f 

' ..,, 

Howard T. Souther (upper right of 
photo), manager of the Reproducing 
Components Division of Electro- Voice, 
Inc., Buchanan, Mich., was named 
marketing director in a realignment 
of Sales Division executives. Webster 
F. Soules, (upper left), manager of 
the Distributor Sales Division, was 
named administrative assistant. George 
Riley (lower right), former assistant 
manager of the Distributor Sales Di- 
vision, was appointed manager of the 
Distributor Sales Division and Cullen 
H. Macpherson (lower left), assistant 
manager of the Reproducing Compo- 
nents Division, was promoted to mana- 
ger of high -fidelity products. 

Ray R. Simpson, founder of Simpson 
Electric Co., Chicago, was honored at 
the company's recent sales conference' 
at Lac du Flambeau for his 50 years in 

W. E. Carroll (left) presents portrait 
to Ray R. Simpson (right). 
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PEOPLE (Continued) 
the electrical instruments industry. 
Simpson was presented with an oil 
portrait of himself, a gift from the 
company and its sales representatives, 
by Wallace E. Carroll, president of the 
company. 

Raymond E. Carlson, vice president 
in charge of sales and a director of 
Tung -Sol Electric, Newark, N. J., re- 
linquished his sales responsibilities but 

F-i BELL TELEPHONE LABORATORIES 

l 

pportunities 
AT 

o 8-1 

Raymond E. Carlson George W. Keown 

remains with the company as vice 
president and a member of the board. 
George W. Keown, general sales man- 
ager of the company, was elected a vice 
president and assumes the sales re- 
sponsibilities. 

S.ám Schlussel, 
chief field and sales 
engineer of Chan- 
nel Master Corp., 
Ellenville, N. Y., 
was appointed to 
the new post of 
sales manager, an- 
tennas and acces- 
sories. 

John J. Kaul was 
named sales man- 
ager of Terado Co., 
St. Paul, Minn. 
Since joining the 
firm in 1949 he has 
worked with new 
product promotion 
and distribution 
through jobber and 
dealer outlets. 

Robert G. Dailey 
was appointed vice 
president of Vokar 
Corp., Dexter, 
Mich. He was for- 
merly general sales 
manager and will 
continue to direct 
all sales activities. 

Sam Schlussel 

John J. Kaul 

Robert G. Dailey 

Obituaries 
Otto Paschkes, founder and president 

of Astron Manufacturing Corp., East 
Newark, N. J., recently at his home in 
Scarsdale, N. Y., after a long illness. 

Irving Golin, president and founder 
of University Loudspeakers, Inc., White 
Plains, N. Y., in a New York hospital 
at the age of 46. 

Charles C. Leininger, Jr., advertising 
manager of National Carbon Co., at his 
home in New Canaan, Conn. 

John B. Merrill, vice president, oper- 
ations, of Sylvania Electric Products' 
Tungsten and Chemical, Atomic Ener- 
gy, Electronics, and Parts Divisions and 
his wife in the United Air Lines plane 

with one of the nation's leaders in A career for you with one of the nation's leaders in research 

and development in communications and military electronics. 

ELECTRONIC TECHNICIANS DRAFTSMEN 

ELECTROMECHANICAL TECHNICIANS 

Openings require previous training at high school, armed 
service school, or technical institute level and in general 2 or 
more years of applicable industrial or military experience. 

Send your name and address for application, telephone 
collect within 100 miles for information, or visit us 
Monday through Friday. Evening interviews arranged. 

BELL TELEPHONE LABORATORIES 
WHIPPANY, N. J. (Near Morristown) 

WHIPPANY 8 -1000 EXTS. 2786, 300 
MURRAY HILL, N. J. (Near Summit) 

CRESTVIEW 3 -6000 EXTS. 3078, 3204 
463 WEST STREET, NEW YORK CITY 

CHELSEA 3.1000 EXTS. 2877, 2873 

ul--Egk. 

ÁIPIL4 K LIST S 
RADIOS PHONOGRAPHS TV 

TEST EQUIPMENT HI -FI 
Write for FREE Brochure 

RADIO KITS, INC. 120 Cedar St., N. Y. 61 

ONE Generator covers 150 kc -435 mc! 

WORLD'S BEST GENERATOR BUY! 

New ! EICO SIGNAL GENERATOR #324 
KIT $26.95 Wired $39.95 

6 fundamental bands: 150 -400 kc, 400.1200 kc, 1.2.3.5 

mc, 3.5-11 mc, 11.37 mc, 37.145 mc, 1 harmonic band 

111.435 mc. Covers AM, FM, TV, & Amateur frogs. 

±1.5% frequency accuracy; 6:1 vernier tuning knob 8 

excellent spread at most important alignment frequencies. 

Etched tuning dial, plexiglass windows, edge -lit hairlines. 

Variable depth of int. mod. 0.50% by 400 cps Colpitts osc. 

Variable gain ext. mod. empi.; only 3.0 v for 30% mod. 

Colpitts RF oscillator plate -modulated by cathode follower. 

Turret- mounted, slug -tuned coils. 

Fine & Coarse (3 -step) RF attenuators; S0 -ohm output I 
RF output 100,000 se; AF output to 10 v. 

In stock at local ports distributors coast fo coast. 
Write for free Catalog CG -1 

races 5% higher 

on West Coast 

84 Wither. Street Brooklyn 11. N.Y. © 5 

EXPERIMENTERS -HOBBYISTS 
BUILD PROJECTS IN 

THIS MAGAZINE 
Parts available for most articles. 

Free Part -Pak Price List. 
Write 

PART -PAKS BOX 481 CAMDEN, N. J. 

BUILDaezext, 
TRANSVISION 

TV KIT 
*THIS MODEST INVESTMENT 
gets you started on a most fas- 
cinating project- assembling 
the new "E" type Transvision 
TV Kit in easy stages. For $15 
you get PACICAGE #I (standard PROFIT 3 WAYS: 
first package for all new "E" 
kits). This package gives you %Learn TV 
the BASIC CHASSIS and required 
first -stage TV COMPONENTS, DSDVe up to 50 %a 

with complete instructions. 
When ready, you order the 33 Prepare for COLOR TV 
next stage (pkg. z2), etc. 

EXCLUSIVE: Only Transvision TV Kits 
are adaptable to UHF. Ideal tor 
FRINGE AREAS. No Previous Technical 
Knowledge required. Write now! 

TRANSVISION 
NEW ROCHELLE, N. Y 

MAIL THIS COUPON TODAY .rm 
TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. RE-1 

I 0 I'm enclosing 5 deposit. Send standard kit 
PACKAGE e1, with all Instruction Material. Balance C.O.D.. 

E D Send FREE copy of your new TV Kit Catalog. g 

I Name 

I Address 

City State 
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ATLAS Cobra -Jectors 
wide angle dispersion 
indestructible fiber -glass 
all- weather construction 

CJ -30 

Net $24.00 

Weatherproof 
universal line 
transformer, 
$5.10 Net. 

C1 -14 

Net $16.80 

Designed for wide angle coverage, paging, 
high efficiency intercom, sensitive talk -back. 
Tops in articulation. Convenient omnidirec- 
tional mounting bracket. In appearance, 
they're "beauts ". 

SPECIFICATIONS C1-30 CJ-14 
Input pwr (cont.) 15w 5w 
Input imp. 4or8n 4,8or45n 
Response (cps) 250-9,000 400-10,000 
Dispersion 120° x 60° 120° x 60° 
Bell Size 14" x 6" 91/2" x 51/2" 
Over-all length 14" 8t/z" 

Amazing "power packages" -use the 
Cobra- Jectors for the "tough" jobs. 

WRITE FOR COMPLETE CATALOG 

ATLAS SOUND CORP. 
In °nad°: 
Atlas Radio Corp., Ltd., Toronto, Ont. 

Nowa 
idintify ANY Needle 

By Phono Manufacturer! 

SIMPLIFIES 
NEEDLE SELLING 

All you need is the name of the phon- 
ograph manufacturer and the Walco 
(dent -I -Graf gives you positive needle 
identification in 3 seconds! Saves 
time and sales. Builds big needle 
profits. Throw away your compli- 
cated wall charts, Rube Goldberg se- 
lectors and other gimmicks. Learn 
how easy it is to sell needles with the 
Walco ldent -1 -Graf. Available FREE 

to Walco dealers. 

.,CE. E. ORANGE, N. J. 
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lll 
Twin 
CAN'T HE P HER ... 

YO Y COtV 

Your March of Dimes funds are providing the care she needs. For 
she is one of the tens of thousands of polio victims "born too soon" - 
before the epic polio vaccine. Today, March of Dimes funds which 
developed and tested the vaccine are financing research to improve it. 
But there still are polio victims who need help. And there will be tens 
of thousands more stricken before the nation has its blanket of pro- 
tection. March of Dimes plus the hearts and hands of polio fighters 
everywhere must continue to provide our main bulwark against polio. 

P0449 iatac t ht,ed yet* 

jot the MARCH OF DIMES 
moy3m3/ 
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PEOPLE (Continued) 

crash near Laramie, Wyo., early last 
fall. 

Alfred H. Corwin, pioneer designer 
and manufacturer of radio parts and 
equipment, at his dairy farm near Long 
Valley, N. J:, after a long illness. He 
was formerly president of Radio Dis- 
tributing Co., Newark, and Garod Corp., 
Nutley, N. J. 

Personnel Notes 
... Dr. Elmer W. Engstrom, executive 
vice president, research and engineer- 
ing, of RCA, was elevated to the new 
post of senior executive vice president 
in a realignment of top level positions 
at RCA. Ewen C. Anderson was named 
executive vice president, public rela- 
tions; Charles M. Odorizzi, executive 
vice president, sales and services, and 
W. W. Watts, executive vice presdent 
electronic components. Robert A. Seidel 
continues as executive vice president, 
consumer products. Dr. Douglas H. 
Ewing was elected vice president, RCA 
Laboratories; Charles P. Baxter, vice 
president and general manager, RCA 
Victor Television Division; James M. 
Toney, vice president and general man- 
ager, RCA Victor Radio and Victrola 
Division. 

Frederick D. Ogilby, vice president 
of the Philco Television Division, was 
appointed vice president, marketing, 
and James M. Skinner, Jr., also a for- 
mer vice president of the Television 
Division, was named vice president and 
general manager of the Television Di- 
vision. Philco also established a new 
Automotive Division for the manufac- 
ture and sale of radios and other prod- 
ucts headed by William H. Chaffee, 
former vice president and general man- 
ager of the Radio Division. Henry E. 
Bowes, advertising and promotion man- 
ager of the Television Division, was 
made general manager of the Home 
Radio Division. 

. A. C. Elles, industrial and contract 
sales manager of I.D.E.A., Inc., Indian- 
apolis, was appointed general sales 
manager of the company. He will co- 
ordinate sales activities of three divi- 
sions- Regency, Monitoradio and Elec- 
tronic Equipment. ... J. Homer (Robby) Robinson, vet- 
eran sales and merchandising executive, 
was appointed advertising and sales 
manager of the Brach Manufacturing 
Division of General Bronze Co., New- 
ark, N. J., manufacturer of TV an- 
tennas. 

. Arthur V. Loughren, vice presi- 
dent in charge of research for Hazel- 
tine Corp., was elected president of the 
IRE for 1956. Frank J. Bingley, Philco 
Corp., was named to receive the Insti- 
tute of Radio Engineers' Vladimar K. 
Zworykin Television Prize Award for 
1956. ... Seymour D. Gurian, assistant sales 
manager in charge of the New York 
office of Radio Receptor Co., Brooklyn, 
N. Y., and senior engineer of the En- 
gineering Department's components 
and standards section, was named sales 
manager of the Engineering Products 
Division. END 
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MUSCLES DON'T MAKE MUSIC 
Great music, superbly rendered, draws life 

and warm beauty from the teamwork 
of the true artist's heart and 

hands. Precise coordination 
of mind and bcdy - not 

muscular power - is the secret of 
artistic accomplishment. 

rent performance is faithfully recreated 
of original rendition by 

high fidelity sound s 

Netiircomb compact ampli- 
fie; and tuners give you 
tha all- important elec- 
tron' c teamwork- designed- 
in. They have no over- 
powered, "inflated" parts 
nor trick gadgets "hung 

in on" ' or sales -talk purposes. 
circuit through cabi- 

Newcomb hi -fi system 
components are tailored to true balance, to inter -relationship 
and interaction as precise and coordinated as the fingers and 
feelings of the musical artist. Only through such thorough 
integration can you be assured the utmost in listening pleasure. 

for the best in home hi -fi, look to Newcomb 
t 

NEWCOMB, Dept. RE -1 
6824 Lexington Ave., Hollywood 38, Calif. 

Enclosed is 25c for booklet "Hi -Fi Is 
for Everybody." 

LjSend name nearest Newcomb dealer 
and details on Newcomb Compact. 

Ask your dealer to demonstrate 
the new Compact Series of 
amplifiers and tuners 

NEWCOMB 
the Sound of Quality Since 1937 

name 
address _._.._........._..___....._.._. 

city state .- 

I 

I 

I 

I 

I 

AMPLIFIERS 
for Public Address 

Backed by the 
world's greatest 

performance 
record for 
power at 
low cost! 

óTV 
E RADIO 
sSERVICE LIBRARY 

TELLS HOW TO 
ANSWER RADIO 
T.V.QUESTIONS 

l - HERE IS LATE INFORMATION IN A 

HANDY FORM FOR TELEVISION AND RADIO 
REPAIRMEN, SERVICEMEN AND STUDENTS 

AUDELS T.V. RADIO 
SERVICE LIBRARY - 
Highly Endorsed - Over 1600 
Pages -1048 Illustrations & 
Diagrams. 1001 Important 
Facts & Figures on Modern 
Television, Radio, Electronic 
Devices at your finger ends. 

INCLUDES TRANSISTORS 
& Transistor Circuits, Record 
Changers, Rectifiers, P.A. 
Systems, Tape Recorders, Pho- 
nograph Pick -ups, F.M., Auto 
Radio; Radio Compass, Short 
Wave, Radar, etc. 

ASK TO SEE IT! 
IT WILL PAY TO KNOW - 

The Basic Principles -Con- 
struction- Installation -Oper- 
ation -Repai rs- Trouble Shoot- 
ing. Shows How to get Sharp, 
Clear T.V. Pictures. Install 
Aerials -How to Test. Ex- 
plains Color Systems, Methods 
of Conversion, Terms, etc. In- 
cludes Ultra High Frequency 
-Valuable for Quick Ready 
Reference and Home Study. 

I 

3 Popular Sizes 

10, 15 and 30 -watt 
power output. Avail- 
able with phonograph 
top or as a complete 
portable ready -to -use 
system including mi- 
crophone, speaker and 
case. Engineered for 
top performance and 
easy operation. A 
model for every need. 

=NI 

Send for FREE New Catalog I 

PRECISION ELECTRONICS, INC. 
9101 -RE King Ave., Franklin Park, III. 

I Name 

IAddress 

City 
LOS-55 

_ - Zone _ _ 

I 

6 COMPLETE 

2 VOLUMES Get this Information 
for Yourself. 

7 DAY TEST -PAY ONLY $1 A Month 
MAIL ORDER 

AUDEL, Publishers, 49 W.23 St., N.Y.IO, N.Y 
Mail AUDELS T. V. RADIO SERVICE LIBRARY 2 Volumes, $6 

7 days free trial. If O. R.I will re it $1 in 7 days and 
s1 monthly until $6 Is paid. Otherwise l will return them. 

Name 

Address 

Occupation 

Employed by 
II 
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THE VERY BEST IN CUSTOM TELEVISION 

BY TECH -MASTER 

1ft 
O O 

LILL_ 

o 

FOUND IN THE FINEST OF INTERIORS 

As the custom installation signifies the ultimate in 
well- chosen decor ... so the name Tech- Master 
stands for the utmost in Custom television. The 
reputation established with the manufacture of the 
renowned Model 630 chassis is further enhanced 
by the outstanding Tech- Master Audiophile and 
Sound Theatre. 

See your Custom hi-fi dealer today .. or write 
TECH- MASTER CORPORATION 
75 FRONT STREET, BROOKLYN, NEW YORK 

for faultless playback 
and recording! 

1m 

FULL FIDELITY 

PERFORMANCE 
40- 14,000 CPS 

at 7.5 IPS 

( ±3d6) 

from 

$5995 
USER NET 

VIKING 
.r,ll. delity75 
TAPE DECK 

Meets broadcast requirements for 
minimum distortion, flutter and wow. 

GENTLE as a LAMB! 

Now equipped with a fast 

forward that will not string 
or break thin -base tape. 

Available in models equipped with 
monaural, stereophonic (stacked or 
staggered) and record -playback heads. 

kit At your Dealers. Write for information. 

VIKING OF MINNEAPOLIS 

_ 
A 

Dept. REI rÍ 3520 E. 43rd St., Minneapolis, Minn. 

Distributed in Canada by 
Musimart of Canada, 901 eleury St., Montreal 
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ONLY TECH -MASTER 
HAS THESE OUTSTANDING 

PLUS FEATURES: 

World- famous 3 tube synchro- 
tok picture circuit for constant 
picture stability. 30 tubes 
fully used. "Full Frame Mount- 
ring" . just a simple cutout 
is required for installation. 

High fidelity picture as well as 
exceptional audio reproduction. 

TV Antennas 

2O' below 
Dealer Cost! 
Save ... Buy Direct 
from exclusive sales agency of 
a famous antenna manufacturer. 

This is not a closeout but a new 
"Direct to You" Sales Policy. You 
pay less and get the very best in 
VHF and UHF antennas. 

1. Heavy Wall Seamless Aluminum 
Crossarms. Doweled at points of 
stress. 

2. Heavy Aluminum Elements. Doweled 
for added strength. 

3. Exclusive Reinforced U -Bolt Bracket. 
Will not spread. Heavy Gauge. Zinc 
Plated. 

Send today for descriptive folder 
and price lists. 

WILCO PRODUCTS 
5850 N. Whipple Street 

Chicago 45, Illinois 

technical 

Literature 

TV AND BROADCAST MIKES 
Catalog No. 120 contains detailed 

application information, features and 
specifications on professional micro- 
phones for telecasting and broadcasting. 
It shows how they work and includes 
polar patterns, frequency response 
curves and wiring diagrams. Informa- 
tion on the relation of the particular 
microphone to the overall station opera- 
tion is included. Accessories are also 
illustrated and described. 

Electro- Voice, Inc., Buchanan, Mich. 

Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter - 
head-do not use postcards. To facilitate iden- 
tification, mention the issue and page of RADIO - 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 

OSCILLOGRAPHIC RECORDING 
A 16 -page catalog describes the 150 

Series of oscillographic recording sys- 
tems. Included are 11 plug -in pream- 
plifiers and 1 -, 2 -, 4 -, 6- and 8- channel 
models. Performance data for these 
interchangeable front ends, as well as 
frequency response characteristics of 
galvanometer with driver amplifier, are 
also provided. Technical details are 
given on the model 150 -1900 master 
oscillator power amplifier and model 
150- 300/700 wide -band driver amplifier 
and power supply. A price list covers 
basic assemblies, complete systems, pre- 
amplifiers, amplifiers, recorders, cab- 
inets, cases and accessories. 

Sanborn Co., Industrial Div., 195 
Massachusetts Ave., Cambridge 39, 
Mass. 

SINGLE SIDEBAND 
A 24 -page bulletin, Single Sideband, 

No. 9, gives ratings for Eimac tubes 
and discusses other technical topics in 
this field. 

Technical Services Dept., Eitel- 
McCullough, Inc., San Bruno, Calif. 

TEST EQUIPMENT 
Catalog R36A illustrates and de- 

scribes instruments for servicing TV, 
radio and other communications equip- 
ment as well as industrial electronic 
and electrical equipment. It also de- 
scribes the Weston simplified method 
of visual alignment for TV receivers. 

Weston Electrical Instrument Corp., 
614 Frelinghuysen Ave., Newark 5, N. J. 

POWER AND GAS TUBES 
RCA's 24 -page booklet Power and 

Gas Tubes, Form No. PG -101B con- 

RADIO -ELECTRONICS 
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osgB 
DIGIM 

TECHNICAL LITERATURE 

tains characteristics data on 178 
vacuum power tubes, including forced - 
air- and water -cooled types with out- 
put capabilities up to 500 kw. Informa- 
tion on gas, mercury -vapor and vacuum 
rectifier tubas, gas and mercury -vapor 
thyratrons, ignitrons, magnetrons and 
vacuum -guage tubes is also included. 
Photographs of representative types 
and diagrams of either the tube base 
or envélope connections are included. 

Commercial Engineering Dept., RCA 
Tube Div., Harrison, N. J., 20e. 

TAPE LISTING 
Livingston's catalog contains a list- 

ing of prerecorded tapes. It includes a 
large variety of two- channel stereo- 
phonic selections and material ranging 
from Latin -American music, Dixieland 
and popular to full symphonic works. 
All releases are at a tape speed of 7.5 
i.p.s. 

Livingston Electronic Corp., Living- 
ston, N. J. 

REPLACEMENT NEEDLE GUIDE 
Recoton's fifth edition of the Sim- 

plified Replacement Needle Reference 
Guide lists all popular cartridges and 
phonographs and their needle replace- 
ments, cartridges, recording tape, re- 
cording blanks and phonograph acces- 
sories. 

Recoton Corp., 52 -35 Barnett Ave., 
Long Island City, N. Y., $2.50. 

HIGH FIDELITY 
High -Fidelity Home Music Systems 

contains data on Altec's AM -FM broad- 
cast tuner, AM broadcast tuner, control 
preamplifier, power amplifier, Melodist 
record reproducer, Iconic speaker sys- 
tem, Biflex speakers, duplex speakers, 
etc. 

Altec Lansing Corp., 9356 Santa 
Monica Blvd., Beverly Hills, Calif., and 
161 6th Ave., New York 13, N. Y. 

TV TROUBLESHOOTING 
Servicing Television Receivers by 

Signal Tracing is a 68 -page book on 
TV troubleshooting. It gives data on 
the Hickok model 650C video -r.f. gen- 
erator. 

Free to interested manufacturers, 
distributors, etc. Hickok Electrical 
Instrument Co., 10531 Dupont Ave., 
Cleveland, Ohio. 

POTTING CONNECTORS 
A 12 -page two -color Manual PM -1, 

Methods of Potting Cannon Plugs, con- 
tains numerous illustrations and in- 
structions on potting connectors for 
sealing against moisture. Ways to mix 
the sealant, potting forms, types of 
guns and various required time inter- 
vals are discussed in detail. Also in- 
cluded are both resilient and plastic - 
insert potting connector types with 
complete dimensional data. 

Cannon Electric Co., 422 W. Avenue 
33, Los Angeles 31, Calif. 

CERAMIC MAGNETS 
Catalog No. 15 gives in 4 pages the 

characteristics, design and application 

(Continued) 

of the Indox I ceramic permanent mag- 
net. It describes the manufacturing 
processes involved and lists the types 
of Indox magnets available for experi- 
mental purposes. 

Indiana Steel Products Co., Val- 
paraiso, Ind. 

DIELECTRIC CAPACITORS 
Bulletin XC -201 -4 illustrates and 

gives complete technical information on 
the high- temperature 165 °C XC plastic - 
film dielectric hermetically sealed tubu- 
lar capacitors. Included are capacitance 
listings, dimensions and voltages, dimen- 
sional drawings and engineering data 
and typical curves. 

Gudeman Co., 340 W. Huron St., 
Chicago 10, Ill. 

RESISTORS 
A bulletin on new glass- sealed carbon - 

film resistors (PT 1000), contains infor- 
mation on their stability characteristics, 
resistance values, matched networks, 
tolerances, temperature and voltage 
limits. 

Pyrofilm Resistor Co., 8 Whippany 
St., Morristown, N. J. 

SHEET METAL 
Forming Sheet Metal for Fun and 

Profit by Louis E. Garner describes in 
detail methods of fabricating boxes, 
brackets and chassis from sheet metal. 

Television Accessories Co., Dept. L, 
1412 Great Northern Bldg., Chicago 4, 
Ill. END 

I,,elne /Ve /J'Vl 

FREE COUPON for exciting 

gifts for every dollar You 

spend. Electrical appliances, 

etc, for use in home, sale 

over counter. Send for 

FREE PREMIUM CATALOG 
order now 

e' valuable 
collecting 
coupons! _ - 

GIFT [OIJP0ns 

d(n\ìiri%íííGSoGYíIYlIiriCa 
4 

We 

Send for 
STANLEY'S 

Free Complete 
TUBE & PART LISTING 

invite export inquiries! 

4SAVEmT UBES 
Till Feb. Ist 

WELLER DUALLITE 
SOLDER GUN KIT 
100 watt gun provides 
the proper heat for 

most applications. 
Dual spotlight il- 

luminates work. Kit 
includes gun. wire sol- 

dering brush, soldering $5.83 aid. Koster solder. 

Pocket AC -DC 
M U LT !TESTER 

Hi- accuracy precision 
VOM -1000 Ohms per 
V. Reads AC & DC 
volts 0. 5, 25. 250, 
1000 V. DCMA: 0.1. 
10, 100MA. Ohms 1. 
10. 100K. Size 11/4 D. 
45 /e L. 

i 

31 /e W. Test 
leads. Sold s ngly. $9.95. 
Lots of 3 each $9.45 

SHELDON PICTURE TUBE BRIGHTENER 
$1.09 x1-111 en. fsit.s .it :3 

TV s. RADIO CONTROLS 5K- 50K- 100K- 200K -500K, 1 meg , less 
switch. Your choice ea. 1 

88C with switch, long shaft. 1/s meg. -1 meg. 
ác 

70° COSINE YOKES TV deflection yoke. New type for 
e 

anti- anastigmatic focusing, With leads. List $10,30 9 
STANDARD COIL CASCODE TV TUNERS Long shaft, 41 MC, complete 
vial) Bd. BQ7. 12- channel (2 to 13). lung shaft can be cut ea. 

$13.95 UNIVERSAL 4 -PRONG AUTO RADIO VIBRATOR For 90% of 8 
auto sets. $1.39 ea. Lots of 10 

KNOB KIT 25 assorted knobs for radio, TV, 
ea. $1.28 

auto work ea. kit 880 
GE TYPE FLYBACK TRANSFORMER 14.5 KV Flyback, use with 5248 
VlLIGB or BCDO. 12 to 14.5 KV ea. 

TE TV TUBE CHECKER AND CONTINUITY TESTER Automatically 
checks all tubes, tests electrical devices such as fuses, lamps. 58.85 resistors, etc, ea. 
6-FOOT EXTENSION CORD UL approved, Double outlet. Molded too runter plues. 22c ea. Loth of 5 ea. 
TUBE SOCKET KIT 25 asst. octal. balai, 7 pin, 9 pin miniature in 
n.d<elitc and wafer type- Complete ea. kit 
TERMINAL STRIP KIT Assortment of most wanted type 
tin radin. TV. Complete ea, kit 
INSULATED RESISTOR KIT Assortment of 100 1/a watt, 1 watt. 2 watt 

v'stors. RTMA color coded. Handy plastic utility kit. l ciel $15.80 ea, kit $1.85 
SPEAKERS -Terrifie Savings! 51.57 4" PM Matching output transformer 5" PM AC -DC sets, Intercoms. 51.58 $1.79 ea. Lots of 10 es. 

$2.88 6" PM 
52 29 ea. Lots of 10 ea. 
B" PM For radios, small PA systems, $8.29 52.49 ea. Lots of 10 ea. 
10" PM $3.75 $3.95 ea- Lots of 10 ea, 
12" PM .Jumbo Alnico, 5 magnet. $4.50 .$5.50 ea. Lots of 8 ea. 

JANUARY, 1956 

Brand New 
DuMont Licensed 
PICTURE TUBE 

17BP4 3 for $50 

Single, 
each $19 

Reg. S27.50 each 
All brand new parked ill 

factory cartons! 

FREE 
with each $25 or 
more order! 5 -pc. 
Sylvania Repair Kit. 

Value $4.95. includes: flash- 
light head. Philips screwdriv- 
er, flat head 

c 
re driver, align. 

ment tool and polystyrene case. 

TERMS: 25% deposit required 
all orders, balance 

COD. Save COD charges. send full 
remittance plus postage with order, 
All unused money refunded with 
order, NO MINIMUM ORDER. 

FREE with $3 Order 
or More! 

Practical, All Purpose 
ELECTRIC TESTER 

Equipped with genuine GE 
neon glow lamp. Tests loads 
from 90 volts to 500 volts. 
AC or DC. Use it in the home. 
factory, shop, garage, etc. 

Distributors of 

SCOTCH 
MAGNETIC TAPE 

made by Minnesota 
Mining Company 

Dept. RE -1 

CATHODE RAY 
TUBE SPECIALS! 

All brand new! DuMont Licensed! 
One Year Guarantee! 

Discounts on Quantify Purchases 

Type List Price 
IOBP4 $14.95 $11.99 
IORP4 $14.95 $10.00 
12JP4 $18.75 $13.99 
12LP4 $18.75 $14.99 
14BP4 $22.50 $15.99 
I 5AP4 $26.75 $18.99 
16AP4 $34.25 $19.99 
16EP4 $34.25 $21.75 
16FP4 $33.25 $1 8.75 
16GP4 $33.25 $20.99 
I6HP4 $28.35 $18.99 
I6JP4 $27.95 $19.00 
16K P4 $28.35 $17.99 
16LP4 $28.50 $17.99 
16RP4 $24.20 $ 17.00 

17BP4 $27.50 $19.00 
17HP4 $27.50 $19.00 
17LP4 $26.50 $18.00 
19AP4 $39.75 $23.00 
19DP4 $39.75 $23.00 
20CP4 $30.00 $24.00 
2IAP4 $39.75 $22.00 

2I EP4 $36.35 $24.00 
21 FP4 $36.35 $24.00 
24AP4 _ $89.75 $42.00 

Stanley ELECTRONICS CORP. 

935 MAIN AVENUE - PASSAIC, N. J. 
GRCgory 

1- 2491; 
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NEW FOR '56! 
CREDIT BONUS 

PLAN! 

First Time Ever 
In Electronics! 

EVERY PURCHASE GOOD FOR "CREDITS" 
TOWARD YOUR FREE BONUS KIT! 

As always 
YOUR CHOICE 
OF ANY KIT 

FREE 
WITH EACH 
$10 ORDER! 

(Amounts over $10 
will be credited to 

your account.) 

Here's How It Works: 
* With your first purchase under 
the plan, you are issued a Credit - 
B onus Card, showing 1 credit for 
each dollar of your purchase. 

You send your Credit -Bonus 
Card with each subsequent order, 
to have your credits entered. 
* When your Credit -Bonus Card 
shows 10 credits, you automatic- 
ally get the kit you choose, 
FREE! 

Start Earning Your Free Bonus Kit TODAY! 
0 6o MICA CONDENSERS. 40 MOULDED CAPACI. 

Rare buy! Postage stamp TORS. Steatite cased, type, 25 alues. 00001 to domino, postage Stamp 
O1 mf. Many silver. 5% types. .001 to 0.1 mf. Asstd too! Wt, =/z Ib. $ popular values. Wt. 2 i 
.50 CERAMIC CONDENE. 

lbs. Reg. 614 $ 
20 POWER RESISTORS. 

ERS. A Kit King first! Wireweund. 20 values 25 values in dise, button & to 10.000 ohms; 5 to 50 wJ tubular ceramics: 5 mmf. to andoh & tubular. Wt. 01 mf. to 1000 V. Duals 1 lb. Reg. $12 $1 
tool Wt. 1/2 lb. $i 4 POPULAR DIODES. 
Reg. 615. Exclusive! One each, 25 TUBE SOCKETS. 1N21, 1N22, 1N23. 1N51í 

USA first! Subminla- In poly bag. Shop must! $ tores. 7 & 9 -pin miniatures. Reg. $11 
4. 7.. 8 -pins. Radio, TV. 200 COIL FORMS, ce- lab must! Wt. 1 lb. $1 ramie and hakelite. 25 Reg. $9 es styles. Some worth D 15 VOLUME CONTROLS. $2. A $20 value. Wt. 

More -for -less! 10 val- 2 lbs. $1 
ues. concentric & WW, too! n 15 PRECISION RESTS 
Some w /switch. Wt- 1 $1 TORS. 15 values. up to 

DReg. $13 100 mega! -film and 15 ROTARY SWITCHES. WW. 
Wt. 

to 1, 1/2 to 2 $1 
Scoop! Single & dual w Wt. =/z lb. Reg. $18 

prigs. Experimenters, note) LJ SO RF COILS &CHOKES, Wt. 2 lbs. $1 Shop asst. 20 types: Reg. $14 ose., peaking, RF, slug - 0 10 TOGGLE, MICRO. tuned. Wt. 1 lb. PUSH SWITCHES, Reg.$21 Builders' special! Wide vari- 
ety. with 10 "on -off" STRIPS. Assts. binding 

Rege.$8 
t. 1 lb. $ posta, screw & solder lug 

strips (1 to 9 terms.) $1 
10 CHASSIS. Never be- Wt. =/z lb. Reg. $5 fore! 1. 2. 3. 4 & 8 25 INSTR. KNOBS. tube chassis, for amplifiera, Eqpt. types. Asstd. bake - pre -amps, power supplies lite round. knurled, pointer. 

Ibo. Reg. 
Shoop 

$9 insert. 
Wt. 3 $i skirted. Set screw & brass 

30 BATHTUB & TUBU g gr$12t. 2 lbs. $1 
LAR OILS. Wide variety L 40 TRIMMERS. New! of values: .005 to 2 Inf.. u Low¡eenst USA price! Pop. 

to 
Reg. $25 

Wt. 3 lbs. $ mica compression 
values. Singles, , 0 80 TUBULAR CONDENS- duals. triples. Wt. 1 Ib. $1 ERS. 25 values: .00035 Reg. $18 to 1 mf. to 1800 V. Mould- 75 KNOBS for radio. 

appliance Reg. $10Wt. 2 lbs. $i worth 
TV. 

25e. PU hs &S set- eo CARBON RESTS screw types. Wt. 1 lb. $1 TORS. Insulated, 35 val. Reg. $8 
s: 15 ohms to 10 mega: 10 TV & RADIO IF 

i /a. 1 & 2 w. Many 1 & 5 %. XFMRS. Popular replace - famous Allen Bradley. too ment IF's. Some double 
Wt. 1/a Ib. $1 trimmer types. Wt. 2 $1 Reg. $18 Ihhs. Reg. $8.50 

El 150 COMPONENTS. 
Wow! Wire: electrolytic: ohms to 1 meg; = /s. = /a. 1 paper. moulded, steatite tub. 

& 2 w. Many S %. Unin- Mers: disc ceramics: micas sulated. Wt. 1 14. 
$ 1 resistors. Pre -cut leads. Reg. $21 Wt. 1 lb. Reg. $18 $ 

125 CARBON RESIS- 
TORS. 40 values: 100 

El 2000 PCS. HARDWARE. 
Screws, washers, lu sl 

grommets. etc., Wt. 3 f lbs. Reg. $11 
1000 PCS. SPAGHETTI. 
Precut for shop use. 

Lengths to 4 ", 8 sizes: it 18 
thru a/s ", Asstd. colors, in- 
sulation. Wt. =/z lb. $y 
Reg. $7 

8 PC. NUTDRIVER KIT. 
Plastic handle; 3/18, 

7/32. 1 /4. 5/18. 11/32, 2/s. 

10 ELECTROLYTICS. 
Asstd. FP and tubular 

types. 8 to 1000 rnf.. to 
450 V. Multiple sections 
too! Reg. $12. 
Wt. 1 lb. 

30 DISC CONDENSERS. 
ceramic. Scoop! 4.7mmf 

to Olmf. Asstd. values; to 
1000V. Duals. too! Wt. $1 1/a lb. Reg. $12.50 

for 
7/16" steel socket wrenches magnetic 

PRE-AMP 
' 

in plastic case. Wt. =/2 1 Chassis, condenser. resis- 

lb. 
$3.50 value tors, wire. socket and sehe- 
T E N 25 -FT. ROLLS matie for famous pre -amp 
WIRE. Plastic & cloth equalizer, (8507 tube 89c0.2 

insulated. Solid and strand- Wt. 1 lb. 1 
ed. it 18 to 24. Amt. 1 Reg. $4.50 
colora. Wt. 1 lb. Reg. $5 $ 
El 10 

POCKET TOOL 
10 TWIST LOCK ELEC- CHEST. Workshop must! 
TROLYTICS. 5 to 100 Chisel, awl, tack lifter, 

mf., up to 450 V. Each can Phillips ít0 & 1 3(16 & 
:l fferent values. All multiple =/s screwdrivers, plastic han- 
sections. Wt. 3 lbs. $1 die. A $3.50 value! $1 
Reg. $18 Wt. I lb. 

CHECK THESE NEW YEAR'S BELLRINGERS! 
E7 SAVE $7 ON FAMOUS 

CLOCK -TIMER! 

S2.69 
REG. 

$10 & UP! 

CONTROLS APPLIANCES, 
LIGHTS 
HUNDREDS OF USES! 
HANDSOME CHROME 
FINISH! 
TURNS DEVICES "ON OR 

OFF" WITHIN 12 -HOUR 
PERIOD 
110 OR 220 V AC. 25 or 
50 Am. 
With instructions. Wt. 2 
lbs. 

MP 
WEBTON 0 -100 MICRO. 
A METER 

REG. $21 ... only 

53.33 
CLEAR PLASTIC CASE 
WEIGHS ONLY 2 OZ. 

ONLY 13/q" x 2" 
RED HAIRLINE POINTER 
WELL DAMPED 
SCALE READS O to 25 
ALL BRAND NEW! 
TWO FOR $6.00 

WRITE FOR NEW 1956 BARGAIN BULLETIN! 
HOW R0ir Check 

k or MO. Incl. sufficient postage, excess ORDER returned. C.O.D. orders 2S0/ down. Rated. 
Net 30 days. RE -1 

Name 

Street 
trieuse PRINT) 

City ....Zone State 

Enclosed $ for kite, $ for postage- 

LEKTRON SPECIALTIES 
28 Gardener Street Chelsea 50, Mass. 
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Books 

COLOR TELEVISION FOR THE 
SERVICE TECHNICIAN, by Albert C. 
W. Saunders. Howard W. Sams & Co., 
Inc., Indianapolis, Indiana. 81/2 x 11 
inches, 110 pages. $2.50. 

A fine text on color television, this 
book is beautifully balanced with the 
development of the color TV signal, and 
picture tubes, discussed in the first half 
and the color receiver covered in the 
second. A notable point is the constant 
technical level of presentation. While 
being very complete, it never is too 
technical, never oversimplified. 

The opening half of the book covers 
colorimetry, color television, the color 
carrier, color signal analysis and the 
tricolor picture tube. The text is heavily 
supported by illustrations. 

The section on the color receiver is 
well done with numerous block dia- 
grams showing the general principles 
of the receiver, followed by represen- 
tative schematics from current color 
TV receivers. In one respect this sec- 
tion falls short: The manufacturer's 
installation adjustments for several re- 
ceivers are given. This makes for tire- 
some reading for those technicians - 
and there are many -who have never 
worked on a color TV set. This type 
information will not be retained by the 
reader as will, for example, that on 
theory and circuitry of color television 
that is supported with photographs and 
schematics. 

This book will surely benefit those 
who study it. The general circuitry de- 
scribed is unlikely to be changed for 
some time to come.-JK 

COLOR TV SERVICING, by Walter H. 
Buchsbaum. Prentice -Hall, Inc., 70 5th 
Ave., New York, N. Y. 6 x 9 inches, 
257 pages. $6.35. 

The title is somewhat misleading in 
that a comparatively small part is de- 
voted to color TV servicing. The author 
does a good job of describing the overall 
operation of the color TV receiver, 
using numerous schematic diagrams of 
current -model color TV sets and many 
illustrations. This makes for instructive 
reading but does not add a great deal 
to the technician's ability to service 
color receivers. 

Buchsbaum opens his book by follow- 
ing the beaten path through an intro- 
duction to color television. He follows 
this with principles of colorimetry and 
the composition of the color TV signal. 
Unfortunately, the text at several 
places becomes much too complex for 
easy reading. From this point on the 
book covers the various sections of the 

Ask For Sprague By 
Catalog !lumber 

Know what you're getting ... 
get exactly what you want. 
Don't be vague . . insist on 

Sprague. Use 
complete ra- 
dio -TV serv- 
ice ice catalog 
C-6 1 O. Write 
Sprague 
Products 
Company, 

JUST 5A 81 Ma - 

shall Street, 
No. Adams, 
Mass. 

DON'T 
JU 

CAPACITORS 

SPRAGUE® 
WORLD'S LARGEST CAPACITOR MANUFACTURER 

NOW IN STOCK at ALMO RADIO CO. 

509 Arch St., Phila. 6205 Market St. 
7540 Frankfard Ave. 

COLOR & BLACK & WHITE 
5" -5 MC SCOPE 

KIT $79.95 Wired $129.50 

Joe 
Serviceman 

says: 

"You u cant get somethin' 
for nothin', especially 
Quality and Reliability" 

QUIETROLE 
TRADE MARK RFG. U.S. PAT. OFF. 

the original lubricant 
and cleaner for quiet- 
ing noisy controls and 
switches, costs little 
more than the cheapest 
imitations, but the name 
assures you are getting 
the best. 
INSIST ON QUIETROLE 

THE CHOICE OF 
BETTER SERVICE DEALERS 

"EVERYWHERE" 

manufactured by 

QUIETROLE 
COMPANY 

Spartanburg, South Carolina 
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BOOKS (Continued) 

color TV system including chapters on 
color picture tubes and circuits, a 
typical color TV receiver, the color de- 
codér and color synchronization. 

The final chapters follow the intent 
of the title, including installation, r.f. 
i.f. alignment, color decoder adjustment, 
troubleshooting monochrome operation, 
wrong -color defects and miscellaneous 
troubleshooting. Included are some ex- 
cellent color photos. -JK 

SWEEP AND MARKER GENERA- 
TORS FOR TELEVISION AND RADIO 
by Robert G. Middleton. (Gernsback 
Library No. 55.) Gernsback Publica- 
tions, Inc., 25 W. Broadway, New York 
7, N. Y. 51/2 x 81/2 inches, 224 pages. 
$2.50. 

As its name implies, this volume is 
concerned mainly with equipment, not 
technique. Most service books assume 
that the technician is using perfect test 
equipment. Here the author points out 
possible faults and errors in the genera- 
tor signal, how to test for them, how to 
correct them. 

Of all service shop equipment, the 
sweep generator is probably the most 
critical. If it does not put out the signal 
expected of it, it may cause serious er- 
rors in alignment and adjustment of the 
receiver. Among the requirements and 
characteristics clearly discussed here 
are: flatness, calibration, shielding, at- 
tenuation, termination, stray effects. 
Many photos illustrate the effects 
caused by poor design or equipment 
failure. 

The last two chapters cover align- 
ment procedure. One is for AM and FM 
radios (shortwave and broadcast), the 
other describes visual -alignment meth- 
ods. Diagrams show typical setups and 
response curves. 

EXPLAINING THE ATOM, by Selig 
Hecht. Revised and expanded by Dr. 
Eugene Rabinowitch. Viking Press, 
New York, N. Y. 5l x 81/2 inches. 
237 pages. $3.75. 

The atomic bomb can be described 
in everyday language. It is done effec- 
tively with the aid of simple illustra- 
tions in this revised edition that brings 
the subject right up to date. 

The prologue emphasizes that the 
atomic bomb didn't happen overnight 
but is the result of more than 50 years 
of scientific thinking and discoveries. 
Chapter 1 describes early theories, and 
later it turns out that the atom is not 
nearly as simple as first supposed. The 
nucleus, various particles, charges and 
isotopes are clearly discussed. Then 
the relationship between mass and 
energy prepares the reader to under- 
stand the bomb itself. Later chapters 
discuss peacetime applications of atomic 
energy and the H -bomb. 

One chapter reveals efforts in 1939 
by top scientists to interest officials in 
the military possibilities of atomic 
energy and how an appeal was finally 
made direct to President Roosevelt. 
Also described are postwar efforts to 
outlaw the bomb and how they failed. 

JANUARY, 1956 
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OLOR 
& BLACK & WHITE 
B & TV SERVICE 
5" SCOPE 

5 MC BANDWIDTH 
& DC AMPLIFIERS 

Flat from DC to 4.5 mc to repro- 
duce 3.58 mc sync burst and oscil- 
lator signals in color TV sets. 

t 460 
Factory Wired $129.50 

V amplifier direct -coupled and 
push -pull thruout ; gradual roll- 
off beyond 4.5 mc; useful at 10 
mc. 
High V sensitivity : 25 my /in. 
Choice of direct coupling (DC) 
or capacitive coupling (AC). 

LIE /COL7g' 

4 -step freq -compensated attenua- 
tor in both AC and DC positions. 
Built -in calibrator permits peak - 
to -peak voltage measurement. 
Automatically syncs anything visi- 
ble on the screen. 
Pre -set TV V & H sweep positions 
(30 cps & 7875 cps). 
Edge -lit lucite engraved graph 
screen with dimmer control; filter; 
standard bezel fits standard photo- 
graphic equipment. 
5UP1 CRT 

Write for FREE New 1956 Catalog CS -1 
and Name of Distributor 

84 Withers Street Brooklyn 11, N. Y. ©56 Prices 5% Higher on West Coast 

NOW IN STOCK AT YOUR NEIGHBORHOOD DISTRIBUTOR ... ORDER NOW! 

Every Contribution 

Counts! 

Give to ... 
the MARCH of DIMES 

HI -FI and LP BUYERS 

CHOOSE AUDIO UNLIMITED 

We ship PREPAID and INSURED 
FAST. PROMPT. COURTEOUS service 
BRAND NEW STQCK- FACTORY SEALED 
FREE LP CATALOG with ORDER only 

Y. FREE -on orders of $50.00 or MORE -A 
Genuine Diamond Stylus of Your Choice - 
List $27.50 

SPECIAL 
COLUMBIA FAMOUS DUAL SPEAKER; PUSH - 

PULL MODEL 360, in Blond or Mahogany 
Veneers. RONETTE FLIP CARTRIDGE with 
DIAMOND LP STYLUS. List $147.50 

YOUR COST $99.50 PREPAID IN U.S.A. 

H. H. Scott, Fisher. Pilot, Pentron, Harman, 'Cardon. 
Bozak, Rek- O -Kut. Telefunken, etc. RCA, Columbia, 
Angel, Capitol, Decca, Mercury, Cook, etc. 

Dept. E -1 

AUDIO UNLIMITED Inc. 
169 W. 57 St., N.Y. 19, N. Y 

DIRECTLY OPPOSITE CARNEGIE HALL 

free! ALLIED'S 
SPECIAL 100 -PAGE 

HI -FI CATALOG 

Your guide 
to an easy 
understanding 
of Hi -Fi -plus the 
world's largest 
selection of 
Hi -Fi systems 
and components 

This leading 100 -page book shows you how 
to select a Hi -Fi music system at lowest 
cost. Tells you what to look for in each 
unit; shows many handsome, practical in- 
stallation ideas. Offers you the world's 
largest selection of complete systems and 
individual units from which to make your 
money -saving choice. To understand Hi- 
Fe, to own the best for less, you'll want 
this invaluable catalog. It's FREE -write 
for your copy today. 

ALLIED RADIO 
Q wPii l ca á 4L- f L (,s vtivv 

ALLIED RADIO CORP., Dept. C -16 

100 N. Western Ave., Chicago 80, III. 
is 

1 Send FREE High Fidelity Catalog 
1 t Name 

Address 

I City Zone State I 

I. Al 
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S_TANL 

-BURN_ 

CATHODE RAY TUBE SPECIALS 
ONE YEAR GUARANTEE 

STAN- 
Type BURN 

10BP4 $10.20 
10FP4 14.00 
12LP4A .._ 13.95 
12QP4 11150 
12UP4 14.50 
14CP4 13.40 
I5DP4 14.50 

31.25....I6AP4A 16.00 
26.25.. I 6 K P4 15.75 
31.25....16 G P4 18.50 
29.00 16 L P4 15.25 
29.00....16 W P4 15.25 
22.50 _..17 B P4 15.75 
28.15_-. I7CP4 19.50 

STAN - 1 
G.E. G.E. Type BURN 

$13.25.... $31.25_.. 17GP4 $20.75' 
18.00 32.25 I9AP4A 22.50 
16.25.... 27.40....20 C P4 18.95' 

33.00..21AP4 22.25 
28.95.... 27.40....21 EP4 20.15' 
18.15 .. 33.25....21 M P4 23.50 

90.75..24AP4 49.001 
DUMONT TUBES 

2QP4A $23.75' 
5DP4 26.55 
6DP4A 31.001 
6FP4 26.00 
7KP4 25.001 
9AP4A /B 33.25 

21 KP4 38.50 , 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

PORTABLE RADIOS 
Red, Ivory, Walnut 

SUPER 
ad Ebony $12.50 

Same with automatic clock á alarm IVORY -$15.95' 
WALNUT $15.45 

RECORD PLAYERS 
Manual 3 speed record player -Single needle $14.50 
Manual 3 speed with FLIP -OVER CARTRIDGE 16.9$ 1 
Automatic 3 speed with VM CHANGER 37.50 II 
$20 WORTH OF ELECTRONIC PARTS IN GRAB -BAG consisting of: Porcelain sockets, oils, speaker. trans- 
formers. resistors, condensers. etc. 
ONLY 91.96 

(plus 50c postage) 
TURNER AU PHONO CARTRIDGE -Uni ver- 
sal replacement low -high output 

$1.59 
ea. 

6 for 1.49 ea. 
VM 3 SPEED HI -FI CHANGER -Model 950 with Ronette' 
Sonotone or Astatic flip -over cartridge -BRAND 
NEW ORIGINAL CARTONS 

$21.49 

WEBSTER Model 140 -3 SPEED Automatic with' Ronette Sonotone or Astatic flip -over car -$22.49' fridge 

RC54 Collard with Ronette flip -over cartridge$34.95 
with G.E. plug in RPXO50 41.95' 
TUBE BRIGHTENERS 69c ea. 6 for $3.66 u 

HALLICRAFTERS 
RADIO HIGH FIDELITY TV 

dealer 
net 

MODEL 17TS700M Table Model $ 88.96 
MODEL 21TS460M Table Model 129.46 

PORTABLE RADIOS 

Model TW100- British Tan 
Model TW102- Champagne V 
Model TW103- Cherry Red 29 NET 
Model TW104 -Cloud Blue 

SONORA RADIOS 
4 Tubes -Mahogany, Red, and White 
MODELS 524- 525 -526 
MODELS 544 -545 in Mahogany and 

White. 
CLOCK RADIOS in Mahogany, Red and 

White. 
3 WAY PORTABLE -Maroon and Gold - 

Model 537 
TELEVISION SETS in 17 ", 21 ", 24" TABLE 

AND CONSOLE MODELS 
(WRITE FOR CATALOGS AND PRICES ON ALL 

ABOVE MODELS) 

We Carry a Complete Line of 
Penfron and Crescent Tape Recorders 

DEALERS: Write for low cost prices and catalogs 
on '56 models- HALLICRAFTERS, CRESCENT, FAN - 
NON. SONORA, WILCOX -GAY, TECHMASTER. G.E., 
WESTINGHOUSE, TUNG -SOL. DeWALD. TECH - MASTER, DELCO. GEN. MOTORS. Address all in- quiries to Dept. RE -1. 

We invite export inquiries 
partment will give specie 
foreign orders at mi 

n 
im 

u authorized distributors for 
and Gen. Motors Auto Radi 
We also carry a complete 
Radio Tubes at 50/10 d 
special purpose and transm tronic parts and equipmen 

Ta list of your requireme erms: 200 %o with order. 
F.O.B.. NEW YORK Wareho 
Write for our latest price li 

and offers. Our export de- 
1 attention to expediting 
m We are 
United Motors. all Delco 

oli 
parts 

of i pop 
stock. 

lar makes of 
ont Also many other itting types. and all elec- t at lowest prices. Send 

nts for prompt quotations. 
Balance C.O.D. All prices u. Minimum order $5.00. st and Hi -Fi Catalog RE -1. 

.1 

STAN -BURN 
558 CONEY ISLANDAVE 

RADIO and 
ELECTRONICS CO 

B KLYN 18, N. Y. 
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BOOKS (Continued) 

HIGH -FIDELITY HOME MUSIC 
SYSTEMS, by William R. Wellman. 
D. Van Nostrand Co., Inc., 250 Fourth 
Ave., New York 3, N. Y. 511/2 x 8%2 
inches, 177 pages. $3.95. 

This book shows how to save money 
in a hi -fi installation. It describes the 
construction of various speaker enclo- 
sures and tells how to install in a 
bookcase, fireplace or wall. It includes 
suggestions for choosing and caring 
for records and styli, the basic opera- 
tion of a tape recorder, brief descrip- 
tions of tone controls, etc. 

The chapters on building an AM 
tuner, wide -range amplifier and preamp 
consist largely of a parts list, sche- 
matic and layout of essential compo- 
nents. Rather sketchy and often not 
too clear, they will not be much help 
to an advanced technician and a 
beginner may prefer to buy his own 
(perhaps in kit form) to avoid the 
many pitfalls. Also, the author fails 
to prescribe the necessary caution 
when dealing with a.c. -d.c. chassis. IQ 

ADDITIONAL 1955 TELEVISION 
SERVICING INFORMATION (Vol. 
TV -10), compiled by M. N. Beitman. 
Supreme Publications, 1760 Balsam 
Road, Highland Park, Ill. 81/4 x 10!/2 
inches, 192 pages. $3. 

This is the second volume of service 
data on 1955 television receivers. The 
first, Most- Often -Needed 1955 Tele- 
vision Service Information (Vol. 9), 
covered those receivers produced in the 
latter months of 1954 and the early 
part of 1955. Vol. TV -10 covers those 
sets not previously included and those 
produced during the latter months of 
1955. 

Like the previous volumes in the 
"Most- Often- Needed" series, this is 
crammed full of original manufac- 
turers' schematic diagrams, alignment 
data, waveforms and response curves, 
troubleshooting and voltage and resist- 
ance charts and miscellaneous serv- 
icing information valuable to the busy 
TV service technician. 

Many of the schematic diagrams are 
accompanied by a complete description 
of circuit action. In addition, some 
chassis contain detailed troubleshooting 
notes relating to specific components. 
-RFS 

"What seems to be the trouble ?" 

SCHOOL 

TELEVISION 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER ELECTRONICS 
RADIO SERVICING 

Television Servicing l 
(Approved for Veterans) 

SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

1423 ECTAR' PLACE, BALTIMORE 17, MD. 

RCA INSTITUTES, INC. 
A service of Radio Corporation of America 

350 West 4th St.. New York 14. N. Y. 

OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 

RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 

Write Dept. RE -56 for Catalog 

FINISH HIGH SCHOOL 
No classes to attend. Easy spare -time train- 
ing covers big choice of subjects. Friendly 
instructors; standard texts. Full credit for 
previous schooling. Diploma awarded. 
Write now for FREE catalog! 

WAYNE SCHOOL Catalog HKE 2 
2527 Sheffield Ave., Chicago 14, Illinois 

ELECTRONICS 
CAREER OPPORTUNITIES 

Now you can choose a state- chartered, non- 
profit technical institute for professional train- 
ing on vocational and engineering technician 
levels. Intensive one & two year courses. 

MAXIMUM TRAINING AT MINIMUM COST 
Prepare for top -paying positions as Electronic 
Technician, Laboratory Technician, Engineer- 
ing Assistant, Radio -Television Service Tech- 
nician and many others. 
SEND FOR FREE ILLUSTRATED BOOKLET R 

WESTERN ELECTRONICS INSTITUTE 
APPROVED FOR VETERANS 

5119 -21 Sunset Blvd. Hollywood 27, Calif. 

Radio -TV- Electronics 
Find out what an FCC License (U. S. 
Govt.) is and how it will insure your future 
success and security. 
It will lead to promotions and advance- 
ments. If you are in the military services, it 
will enable you fo convert your military job 
to a valuable civilian occupation! 

Send For These 3 FREE Books Now 
1. How To Pass FCC Exams 
2. Money- making FCC Information 
3. Master Course Sample Lesson 
The industry prefers an FCC licensed tech- 
nician. With an FCC license YOU will qual- 
ify for the REALLY GOOD jobs! 

WRITE TODAY 

CLEVELAND INSTITUTE 
OF RADIO ELECTRONICS 

Desk RE -86 4900 Euclid Bldg. 
Cleveland 3, Ohio 

RADIO -ELECTRONICS 
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DIRECTORY 
LEARN TV 'AI the most practical 

school in the west' 
Work on late model sets -using modern equipment and service techniques: under qualified technician instructors. 
Short resident and correspondence courses -no unnecessary math or theory -also UHF and Color TV. 

APPROVED FOR VETERANS .. day and vite classes. 
Write for free literature, Dept. IA for residence -Dept. IAC for correspondence. 

V. S.I. TELEVISION SClilll/i. 4570 Firestone Blvd. 
South Gate, California 

RADIO -TV ELECTRONICS 
CREI graduates in big demand. ECPD- 
Accredited Technical Institute Curricula. 
New classes start monthly. Free placement 
service for grads. Courses: Radio Engineer- 
ing. Broadcast or TV Engineering: TV. FM. 
AM Servicing: resident studies leading to 
"Associate in Applied Science" degree. 
Write for free ratalo0. Approved for vets. 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. RE, 3224 - 16th St.. N.W., Washington l0. D.C. 

Get Your F. C. C. LICENSE Quickly! 
Correspondence or residence preparation for F.C.C. 

examination. Results guaranteed. 

An FCC commercial operator license means greater 
opportunities and higher pay. We are specialists in 
preparing you, in a MINIMUM OF TIME, to pass 
FCC examinations for all classes of licenses. Begin- 
ners get 2nd Class license in 8 weeks and 1st class In 
4 additional weeks. 

Regularly scheduled resident classes are held in 
Washington. D. C.. and Hollywood, California. 
Correspondence courses are conducted from Wash- 
ington. Write for our free booklet which contains 
complete details. 

GRANTHAM School of Electronics 
Dept. 40 -A Dept. 40 -A 
5910 Sunset Blvd. OR 821 19th St. N.W. 
Hollywood 28, Calif. Washington, D.C. 

TV REPAIRMEN 
EARN TOP MONEY! 
IN JUST 12 MONTHS, COM- 
PLETE TV SERVICE TRAINING, 
INCLUDING COLOR TV. Stream- 

lined course gives you all essentials for a good job 
as service technician. Graduates in great demand; 
jobs are plentiful in this growing field. Other elec- 
tronic courses in radio operation and maintenance. 
Day or evening classes. Opportunity for employment 
in local industry. Approved for Korean veterans. 

Write for Catalog 111 Today 

INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, Indianapolis 4, Ind. 

ELECTRONICS 
Prepare for un- ENGINEERING DEGREE 
limited 

in sire- IN 27 MONTHS 
tronics! B.B. de- 
gree in 27 months. luten,ive. spevialiavl courses. Math. 
electrical engineering. TV. advanced radio theory & de- 
sign. Mod. labs. Low tuition. Self -help. Also Aeronautical. 
chemical, Civil, Electrical, Mechanical Engineering. G.I. 
a pin in l:nt r Il »» . Alsr.. .Tune, Sept. ctttalu 
INDIANA TECHNICAL COLLEGE 
1516 E. Washington Blvd., Fort Wayne 2, Ind. 

Pe a "key" man. Learn how to send and 
receive messages in code by telegraph 
and radio. Commerce needs thousands of 
men for Jobs. Good pay, adventure. in- 
teresting work. Learn at home quickly 
through famous Candler System. Qua:. 
tfy for Amateur or Commercial Li- 
cense. Write for FREE ROME. 

CANDLER SYSTEM CO. 
Dept. 3- A.Box928, Denver 1,Colo.,U.S.A. 

wanted career men 
Train for a career instead of a job. 

Demand for our graduates exceeds supply. 
E(ferrite placement. Modest costs. Small 
classes. Well-equipped labs. Beautiful campus. 
Approved for Vets. Enter March, June, Sept., Jan, 

BACH. SCI. DEGREE IN 27 MONTHS 
Complete Radio Eng. courses TV, UHF, 
FM, Electronics. Also Mech., Civil, Elec., Chem., 
Aero. Eng. 36 -month B.S. in Bus. Adm. (Gen. 
Bus., Acctg., Motor Transport Mgt.) capable 

students faster. Prep courses. Write Jean 
McCarthy, Dir. Adm., for catalog and 
"Your Career in Engineering & Com- 
merce." 

2416 College Avenue, Angola, Indiana 

4 GET INTO 

ELECTRONICS 
lint can enter this uncrowded. inter - 
toting field. Defense expansion. new 
developments demand trained special- 
ists. Study al) phases radio & elec- 
tronics theory and practice: TV; FM; 
broadcasting; servicing; aviation, ma- 
rine, police radio. 18 -month course. 
Graduates in demand by major com- 
panies. H.S. or equivalent required. 
Begin January, March. June, Septem- 
ber. Campus life. Write for catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C Valparaiso. Indiana 

JANUARY, 1956 

EARN MORE MONEY - 
BE A PROFESSIONAL 

TELEVISION 
SERVICE 

TECHNICIAN 
GET DOWN -TO -EARTH 
PRACTICAL TV TRAINING 
WITH WTI EXPERTS FOR 
THE TOP PAYING 55,000- 
$10,000 PER YEAR JOBS. 

UHF -COLOR -VHF 
:5, 

Master the latest, up -to- SEND FOR 

the- minute TV and Color FREE 

TV developments QUICKLY. BOOK TODAY! 

WESTERN TV offers real experience on live equipment 
In our BIG SHOPS AND LABORATORIES In the shortest 
practical time under expert instructors. Graduates are 
in big demand because they have the "field expe- 
rience" necessary for immediate "bench" or super- 
visory positions. You learn every phase of Radio and 
TV servicing (AM, FM, VHF, UHF). WTI men win fast 
promotion ... can demand better pay ... develop 
highly profitable businesses of their own with the 
latest and most PRACTICAL PERSONALIZED TRAINING 
BEHIND THEM. You concentrate all your time on being 
a PROFESSIONAL TV SERVICE TECHNICIAN - non- 
essential math and engineering theory omitted. YOU 

CAN EARN WHILE YOU LEARN. Special Finance Plan. 

APPROVED FOR VETERANS. Find out how you can get 
into the TOP PAY GROUP - Send for this fact -packed 
book NOW! 

WESTERN 
TELEVISION 
INSTITUTE 

America's Leading 
Television 

Servicing School 

I Western Television Institute Dept. E -156 
341 W. 18th St., Los Angeles 15, Calif. 
Without obligation, please send FREE fully 
booklet. (No salesman will call.) 

NAME 

Illustrated 

AGE 

ADDRESS 

LCITY ZONE STATE 
J 

Your choice of school 
is highly important 
to your career in 

INDUSTRIAL 
ELECTRONICS 

RADIO 

TELEVISION 

Become an 
ELECTRICAL 
ENGINEER 
or an 
ENGINEERING 
TECHNICIAN 
at 

MSOE in Milwaukee 
Choose from courses in: 
ELECTRICAL ENGINEERING 
Bachelor of Science degree in 36 to 42 
months with a major in electronics or 
electrical power. 

ELECTRICAL TECHNOLOGY 
Engineering Technician certificate 
in 12 months in electronics, radio, or 
electrical power; 
Associate in Applied Science degree 
in 18 months in radio and television. 

TECHNICAL SERVICE 
Service certificate in 6 months in electric- 
ity; in 12 months in radio and television. 

MSOE - located in Milwaukee, 
one of America's largest indus- 
trial centers - is a national 
leader in electronics instruction - with complete facilities, 
including the latest laboratory 
equipment, visual aid theater, 
amateur radio transmitter - 
offers 93 subjects in electrical 
engineering, electronics, radio, 
television, electrical power, 
and electricity. 

Advisory committee of lead- 
ing industrialists. Courses 
approved for veterans. Over 
50,000 former students. 
Excellent placement record. 

TERMS OPEN JANUARY, APRIL, 
JULY, SEPTEMBER 

Choose wisely - your 
future depends on it. Write 
for more information today! 

MILWAUKEE 
SCHOOL OF ENGINEERINGI 
Dept. RE -156, 1025 N. Milwaukee St. I 

Milwaukee 1, Wisconsin I 

Send FREE career booklets on: 
Electrical Engineering Radio- Television 

Iam interested in ..............................._......... ............................... 
(Name of course) 

Name..........._.__.._ -.._ 

Address.............._ ................................................ ............................... 

City._....._ .. Zone. .._....... State .. ....................... 

If veteran, give discharge date... ........- ...................._. 
MS -31 
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Only the 5 TOP QUALITY brands of 

STANDARD 
BRAND TUBES 

AT SENSIBLE PRICES! 
All tubes are BRAND -NEW. factory -fresh TV 
stock. Each tube carries a dual guarantee. 
Standard factory RIMA guarantee and 
Barry's own guarantee of positive customer 
satisfaction. Be SAFE! Buy BARRY! 

Individually boxed First quality only 
Latest dating Standard RIMA guarantee 

No private brands No rejects 
No rebrands or rewashed bargains 

FREE!Newest handy air -mail order 
form printed in carbon snap -out 

sets for your ordering convenience. Lists 
over 400 popular replacement types. 

WRITE FOR YOUR FREE COPY TODAY! 
Lists ALL popular TV & radio types. 
Makes mail- ordering a real pleasure. 
All tube orders over $25.00 (with re- 
mittance) postpaid. 

SPECIAL -PURPOSE TUBES 
Write for our complete listing on Transmitting. Indus- 
trial, Special- Purpose Tubes, and Crystal Diodes. We 
STOCK over 2000 types at excellent prices. 

SNOOPERSCOPES, TUBES, PARTS 
Type CRI-143 or 147 EACH $3.95 

INFRA -RED FILTER 
Snap -on type, for sharper image EACH $1.05 

HIVOLTAGE CONVERTER 
7MVT- delivers 6000 v. (low current) $12.50 
Write for free plans on "How to build a homemade 

SNOOPERSCOPE 
". The device that lets you see in the 

dark! 

DID YOU GET YOUR 
FREE TUBE CADDY YET? 

Write for details! 

2 COLOR TUBE CARTONS 
Keeps your tube stock neat. New 
Safety partition prevents tube 
breakage. Distinctively lithograph- 
ed in glossy red and black. The 
most distinctive tube Carton avail- 
able today. Minimum quantity: 100 
of any one size. Write for case lot 
prices. 

SIZE FOR TUBE PER 00 
Miniature 6AÚ8, etc 51.00 
GT 6SN7. etc 1.25 
Large GT 183, etc 1.50 
Largo G SUSG, etc 2.00 

WHITE GLOSSY BOXES 
Completely blank. No printing or 
color. Otherwise same as above, 
Same high quaty, low 
prices. Specify "white" when or- 
dering. 

TUBE STACKERS 
White glossy only. Mini stacker 
holds 10 Mini. tube cartons: 
stacker holds 10 "GT" cartons. 

SIZE PER 100 
Ministacker 51.50 
GT 2.00 

KAY MEGA -MARKER 
13 crystal frequency TV marker channels. A laboratory 
precise piece of test equipment, Accurate and depend. 

tioln. While they 
in 

last 
exceptionally 

NET EACH $o -DO 

DIRECTRON SELENIUM RECTIFIERS 
Full Wave Bridge Type 

Max. 
Amps. 

18VAC 
14VDC 

38VAC 
28VDC 

54VAC 
42VDC 

72VAC 
56VDC 

i $1.35 $2.35 $3.75 $4.50 
2 2.00 2.75 5.35 5.90 

21/2/3 2.95 4.15 5.85 7.85 
4 3.50 6.45 11.35 14.35 
6 4.00 7.75 12.85 17.30 

10 5.90 11.45 19.50 24.80 
12 7.25 14.35 22.10 29.75 
20 13.05 25.05 37.25 48.75 
24 14.25 20.75 44.50 57.65 
30 17.95 34.35 56.50 71.00 
36 22.45 42.35 85.00 86.95 
50 29.50 54.35 105.45 115.75 

100 59.50 119.00 
We build other Selenium Rectifiers. 

Transformers and Chokes to your specifications. 
B uy from the Direct Source for Quick Delivery. 

-NEW RECTIFIER TRANSFORMERS - 
1 Amp S 5.75 

Pri: 115V, 60 cycles input 5 Amps 8.65 
SEC: 9, 12, 18, 24, and 12 Amps 16.65 
36 volts. Continuous 24 Amps 35.65 

50 Amps 59.00 
100 Amps 108.00 

-NEW RECTIFIER CHOKES - 
Continuous Ratings 

1 Amp ,1 My 1.5 ohm $ 4.95 
2 Amps .04 Hy .9 ohm 5.95 

Amps .07 My .6 ohm 7.95 
12 Amps .01 My .1 ohm 14.95 
24 Amps .004 Hy .025 ohm 29.95 
50 Amps .005 Hy .01 ohm 54.00 

-FILTER CAPACITORS 
Capacity W. Voltage Each 
500 MFD 50 V. .85 

1000 MFD 15 V. .35 

130VAC 
1OOVDC 

$7.45 
9.15 

12.75 
21.75 
29.75 
41.35 
44.25 
78.50 
81.00 

109.00 
134.00 
174.00 

TERMS: 25 / deposit with order, balance C.O.D. 
All merchandise guaranteed. F.O.B. N.Y.C. 

BARRY 
ELECTRONICS 

CORP. 
Dept. RE 

512 Broadway N.Y. 12, N.Y. 
Phone: WAlker 5 -7000 
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Cleveland Institute of Radio Electronics 
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Coyne Electrical & Television School 

31, 155, 176 
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DeVry Technical Institute 7 
Dressner 168 
Du Mont (Allen B.) Labs Inside Front Cover 
Dyne Co. 18 

Editors & Engineers 177 
Ekeradio Electronic Developments 173 
Electro- Voice, Inc Inside Back Cover 
Electronic Instruments Co. (EICO) 

34, 174, 176, 182, 189, 195 
Electronic Measurements Corp 164 
Erie Resistor Corp 162 

E -Z Way Towers, Inc 146 

General Cement Manufacturing Co 158 
General Industries Co 18 

Gernsback Publications, Inc 156, 180 

Hallicrafters Co. 168 
Hamilton (Alexander) Institute I5 
Hawkins (P. E.) Co 187 
Heath Co 93 -104 
Hershel Radio 168 
Hughes Research & Development Labs..__ I I7 
Hycon Manufacturing Co 188 

Indiana Technical College 146 
Institute of Radio Engineers 181 

Instructograph Co 181 

International Business Machines Corp 199 
International Radio & Electronics Corp 176 

Jensen Industries 187 
Jerrold Electronics 152 
JFD Manufacturing Co 26 

Lafayette Radio 166 
Lektron Specialties 194 
Leotone Radio Corp. 146 
L. M. B 179 

Macmillan Co. 174 
Mallory (P. R.) & Co 148, 149 
McGraw -Hill Book Co 178 
Merit Coil & Transformer Co IO 
Metropolitan Electronics & Instrument Co 145 
Miller (Gustave) 177 
Mosley Electronics 178 
Moss Electronics Distributing 132 -133 
Musical Masterpiece Society 173 

National Radio Institute 3, 27 -28 

National Schools 5 
Newcomb Audio Products Co 191 

Nidisco 179 

Opportunity Adlets 174 
Oxford Electric 172 

Part -Paks 189 
Perma -Power Co 184 

Permo, Inc 183 
Phaostron Co 154 
Pickering & Co. 6 
Precise Development Corp 140 -141 
Precision Apparatus Co 162 

Precision Electronics 191 

Prentice -Hall, Inc. 186 

Progressive Edu -Kits, Inc. 157 

Pyramid Electric Co III 
Quietrole Co . 195 

Radiart 12 

Radio & Television Training Association.._ 17 

Radio Corp. of America Back Cover 
Rad -Tel Tube Co 156 
Rauland -Borg Corp 169 
Raytheon Manufacturing Co 23 
RCA Institutes 11 

Rek -O -Kut Co. 170 
Rider (John F.), Inc 24 -25 
Rinehart Books, Inc 142, 167, 183 
Rockbar 130 
Rohn Manufacturing Co 131 

Ross (Karl F.) 168 

R.P.D. Arthur Nagel, Inc 187 

Sams (Howard W.) & Co 147 
Sangamo Electric Co 151 

Seco Manufacturing Co. 170 

Service Instruments Co 187 

SCHOOL DIRECTORY PAGES 196 -197 
Baltimore Technical Institute 
Candler System Co. 
Capitol Radio Engineering Institute 
Grantham School 
Indiana Technical College 
Indianapolis Electronic School 
Milwaukee School of Engineering 
RCA Institutes, Inc. 
Tri -State College 
Valparaiso Technical Institute 
V.S.I. Television School 
Wayne School, Inc. 
Western Electronic Institute 
Western Television Institute 

Shure Brothers, Inc 14 

Simpson Electric Co 175, 183 
Sootin's, Inc. 179 
Sorenson & Co., Inc. 173 
Sprague Products Co. 178, 184, 194 
Sprayberry Academy of Radio 19, 184 
Stan -Burn Radio & Electronics 196 
Stanley Electronics Corp 193 
Superior Instruments Co 173 
Supreme Publications 163 

Tab 186 
Tech -Master Corp 192 
Technical Appliance Co. 22 
Television Hardware Manufacturing Co 158 
Telrex, Inc 135 

Tenna Manufacturing Co 165 
Terado Co. 182 
Thompson Products Co 113 

Transvision, Inc. 162, 189 

Trio Manufacturing Co 115 
Tube Mart 184 
Tung -Sol Electric Co 8 

Universal Television School 182 

Viking of Minneapolis 192 

Walco Products, Inc 195 

Walsco Electronic Sales 137 

Wayco, Inc 29 
Wilco Products 192 

Winegard Co 143 

Xcelite 187 
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IN R 
FOR 

CHARACTER 
... CAREER 

Because the finest single attribute anyone can offer 
is character, this, basically, is what IBM asks of its 
people, whatever their special aptitudes or abilities. 
IBM offers them in return -not just a job -but a 
career. 

IBM electronic field technicians, for instance, re- 
ceive more than training and early responsibility; 
they have a chance to work with the world's largest 
computer, use the latest testing equipment, employ 

the finest computer testing techniques yet devised. 
Above all, they have the satisfaction of joining the 
electronics industry's most advanced program, des- 
tined for long -range national importance. 

You could ask for no finer future. 

If you are between 19 a. nd 32 and have at least a 2 -year 
technical school background, with emphasis on electronics, 
you can do important work on COMPUTER INPUT - 
OUTPUT functions. Write: Nelson O. Heyer, IBM, Room 
3101, Neighborhood Rd., Kingston, N. Y. 

The 702 Electronic Data Processing Machine, typical of advances that have made 
engineering work at IBM one of the most provocative experiences in electronics. 

INTERNATIONAL BUSINESS MACHINES CORPORATION 

IBM 
Producer of electronic data 
processing machines, 
electric typewriters, and 
electronic time equipment. 
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DELEHANTY starts PRACTICAL SHOP WOHN with your FIRST LESSON! 

Only DELEHANTY gives YOU 

a MONEY -BACK GUARANTEE! 

No Risk! No Obligation! 
NO PREVIOUS TRAINING 
OR EXPERIENCE 

NEEDED ! 

First Kit of Tools 

and Parts sent 

Immediately with 

First Training Unit! 

...We Furnish ALL 

Your EQUIPMENT at No Extra Cost! 

Now YOU Too May Qualify for the HIGHER PAY and JOB SECURITY 
Enjoyed by More Than 12,000 DELEHANTY TV GRADUATES! 

These men are now "cashing in" on the tremendous opportunities in the TELEVISION - 
RADIO- ELECTRONICS industry. They are working at BIG PAY for leading concerns 
all over the country, or are operating their own successful business. YOU CAN DO 
THE SAME! Mail coupon TODAY for full details of UNIQUE MONEY -BACK OFFER. 

ENTIRELY NEW, FRESH, UP-TO- THE -MIN- 
UTE TRAINING THAT INCLUDES NEARLY 
400 PRACTICAL SHOP PROJECTS! 
Perfected by a large staff of electronic experts, engi- 
neers, technicians and teachers with extensive practical 
field experience. Entirely new and up -to -date. Includes 
Ultra High Frequency, Color TV, Printed Circuits, Tran- 
sistors, Geiger Counters, High Fidelity, and other last - 
minute electronic developments. You enjoy over 400 
interesting and practical experiments in applied elec- 
tronics during your training with 15 Big Kits of Tools, 
Tubes, Parts and Equipment that we furnish at NO 
EXTRA COST! 

YOU EARN EXTRA MONEY SOONER! 
Beacuse you get right down to business with practical 
work from the very beginning you are able to earn 
money quickly in spare time. By repairing radios and 
electrical appliances for friends and neighbors you can 
actually earn the money to pay for this unique Delehanty 
training! 

In a Matter of Months You Can Be Ready 
for FULL -TIME JOBS at GOOD PAY or a 
PROFITABLE BUSINESS OF YOUR OWN! 

SET YOUR OWN PACE OF STUDY 
PAY AS YOU GO - AVOID DEBT! 
Order each Training Unit only when YOU want it . 

ALL UNITS ARE AT SAME LOW PRICE . . no time 
payments to worry about NO EXTRA PAYMENTS 
-NOT EVEN FOR A POSTAGE STAMP! We pay ALL 
postage BOTH ways, anywhere in the U.S. 

WE SEND YOU 15 BIG KITS . . . 

YOU BUILD AND KEEP YOUR OWN: 
21 -Inch TV Set with 21" Picture Tube -Superheterodyne 
Radio with All Tubes- Multitester- Ammeter- Ohmmeter- 
Voltmeter -Radio Telephone Transmitter -RF Amplifier - 
And Many Other Useful Electronic Devices -A Valuable 
Permanent Reference Library of 5 volumes in handsome 
3 -ring binders. 

DELEHANTY 
INSTITUTE OF TELEVISION 

APPROVED BY STATE OF NEW YORK 

115 EAST 15 ST., NEW YORK 3, N. Y. 

200 

NO OBLIGATION NO SALESMAN WILL CALL 

DELEHANTY INSTITUTE OF TELEVISION 
115 East 15th Street, New York 3, N. Y. 

Please send me by return mail your Free Booklet "How 
to Achieve Success in Television, Radio and Electronics." 
This does not obligate me in any way. 

NAM F 

RE-156 

AGE 

7 

ADDRESS 

CITY ZONE -STATE 
_(PLEASE PRINT - Paste on Post Card or Mail in Envelope)... 

RADIO -ELECTRONICS 
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...STOP UNWANTED SOUNDS 

Now... Broadcast Performance Designed for Public Address 
COMPLETELY NEW ALL -PURPOSE I;ARDIOID DYNAMIC MICROPHONE 
BRINGS NEW EFFICIENCY OVER WIDE FREQUENCY RANGE 

All the advantages of the E -V Variable D* are now available in the new 
high -fidelity "664 "...for public address. recording, communications and similar 
applications. Uniform cardioid polar patlt:rn provides high front -to -back discrimination 
against unwanted sounds, without close- .alking boominess. Easily solves sound 
pick -up and reproduction problems under a great varietj of conditions. Gives distinct, 
natura reproductio: of voice and music. Increases wor.c ng distance from 
microphone. Gives greater protection against feedback. Especially useful where 

ambie-t noise and severe -ererberation e.ist. Pop -proof filter minimizes 
wind and breath blasts. E -V Acoustalloy diaphragm guarantees 
smoot: wide -range reproduction. Can be used on a floor or desk stand 
or carried in the hand. Nc lier microphone for performance 
and va ue! Write for Tec/wci al Specificatf.,1 Sheet. 

EV Pat. Pend. 

Model 664. Variable D* Soper- Cerdioid Dynamic Microphone. 
Unifo-m response at all fregiencies from 60 to 13,000 cps. Output 
level -M. db. 150 ohm and I igh impedance. Impedance changed by 
moving one connection in connector. Line balanced to ground and 
phased. Acoustalloy diaphragm, shielded from dust and magnetic 
particles. Alnico V and Armco magnetic iron in non -weldec cir- 
cuit. Swivel permits aimirtg directly at sound source for most 
effective pick -up. Pressure cast case. / " -27 thread. Satin chrome 
finish. 18 ft. cable with MC4M connector. On -Off switch. Size: 
1' /a in. diam. 7'/ße in. long not including stud. Net wt.: 1 lb. 10 oz. 

List Price s79.50 
Model 419 Desk Stand available for use with the "664" (extra). 

etkz° 
ELECTRO- VOICE, INC. BUCHANAN, MICH. 
Export: 13 East 40th Street, New York 16, N. Y. U. S.A. Cab /es: Arlab 

HIGH- FIDELITY MIICROPHONES SPEAKER SYSTEMS PHONO- CARTRIDGES AND OTHER ELECTRO- ACOUSTIC PRODUCTS 
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HANDLE YOUR REPLACEMENTS FOR OVER 110 TYPES OF PICTURE 

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

R CA 1 VCTh a 

25 types -8 sizes -1O" to 27" 
RCA's new Silverama Replacement Chart - yours, for the asking -tells you at a glance what RCA Silverama 
Picture Tubes to use when making replacements, no matter what model or make set you're servicing. And 
every Silverama insures a brighter, clearer, sharper picture with greater contrast. Just wait'til your customers 
view the new life you've given to their sets with Silverama Aluminized Picture Tubes! See your local RCA Dis- 
tributor for full details, or write to Commercial Engineering, RCA Tube Division, Harrison, N.J., for form 4F909. 

You profit while you please -with RCA Silverama. 

PICTURE TUBES 
fr® RADIO CORPORATION OF AMERICA HARRISON, N. J. 
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