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YOU CAN WIN
A ‘50 FORD
«+. OR OTHER
VALUABLE

"LOOK AT THESE DEALER AWARDS!
FIRST PRIZE —1950 FORD SEDAN

Factory equipped 8-cyl. Tudor Custom Sedan

2nd Prize $700 Drexel Bedroom Suite

3rd Prize 8619 Drexel Dining Rm. Suite

4th Prize $450 Deep Freeze Unit, 12 Cu. Ft.

5th Prize $350 Rogers Sterling (Service for 12)

6th Prize $260 Kaufmann Travel Luggage (4 matched pcs.)
7th Prize $233 Kroydon Golf Clubs & Bag

8th -Prize $145 Kaufmann Travel Luggage (2 matched pcs.)
9th to 15th Prizes—$100 Longines Wrist Watches

16th to 25th Prizes—$25 U. S. Savings Bonds

Duplicate Prizes for
RCA Battery Distributor Salesmen

Purpose of this contest is to encourage Battery Retailers
to Get The Facts on why it's best to stock and sell ...

RCA T bty fro 785 Faadly T/

Mail coupon today if you DO NOT know the
name of your local RCA Battery Distributor.

RCA Battery Sales
Radio Corporation of America, Harrison, N. J. !
Sirs: I am a Radio Battery Retailer, but DO NOT know the
name of my local RCA Battery Distributor.

Please forward this request to him for my FREE copy of
the RCA Battery “Get The Facts” Official Contest Booklet
containing the FREE Entry Coupon.

Signed
Co. Name
Street & No.

- City & State

R RADIO BATTERY RETAILERS and RCA BATTERY DISTRIBUTOR SALESME

+#RCA BATTERY
"GET THE FACTS’

Frep g
.

CONTEST

FREE ENTRY... foees how

No purchases required—no sentences to complete!
Simply get your FREE copy of the Official RCA “Get
The Facts” Contest Booklet...from your nearest
RCA Battery Distributor. Then, fill out and mail the
Free Entry Coupon in the Contest Booklet to the
address printed thereon. Contest closes June 30,
1950. All entries must be postmarked on or before
that time.

This contest is open to all radio battery retailers
within the continental U. S. A. and to full-time per-
sonnel whose duties include the selling of radio
batteries.

/ . 3
s how 1200 will b awneded
1. All entry coupons received will be assembled at Con-

test Headquarters for an impartial drawing to be held
July 10, 1950.

2. The retailer whose name appears on the first coupon
drawn will be contacted by telephone, person-to-person.
He will be asked one of the easy questions about RCA
Batteries appearing in the “Get The Facts” Contest
Booklet. If this contestant gives the correct answer im-
mediately, he will be awarded first prize.

3. If the contestant fails to give the correct answer im-
mediately, another drawing is held.

4. The above procedure will be followed in awarding
all prizes.

DON'T DELAY. Get your Contest Booklet from your
nearest RCA Battery Distributor. A magnificent prize
can be your reward!

Complete Entry and Prize Award Rules can
be found in the Official Contest Booklet.

RADIO BATTERIES

RADIO CORPORATION

R
’&" of AMERICA

HARRISON. N. J.
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You Practice COMMUNICATIONS

I Send You Parts To Build g awsy muniesion: Course 1
. . ’\ 1
This Equipment :

send you parts to
E\ —

build your own Trans-
mitter. Conduct actual
procedure demanded
of Broadcast Station
Operators, practice
many isteresting ex.
perimen:s and tests,
learn h>w to put a
transmitter on the air.

WL TESTER

n

QIRRL 02

TP

BUILD
this Tester as part
of my Servicing Course. 1t
soon helps you earn $5, $10 and
more a week EXTRA MONEY fixing
neighbors’ Radios in spare time while learning.

YOU BUILD this Power Pack 28 y@u BUILD this Superheterodyne

part of my new Communi- Receiver Circuit and
conduct Frequency
Modulation experi- ﬂ
ments and many k

=2

|
|
|
Ii

i p— T

cations Course. Useit to
conduct fascinating
experiments with fre-

quency am- other tests 4
plifiers and as part of
/' multipliers, my Ser- ‘a
- Al butfer vicing ‘ ]
&S Y il s K

YOU BUILD this
Signal Generator as
part of my Servic-
ing Course for more
valuable experience.
It provides ampli-
tude-modulated sig-
nals for many inter-
esting tests and
i xperiments.
/]

!

e
I TRAINED THESE MEN AT

YOU BUILD this
Wavemeter as pert
of my new Commu-
nications Course.
Use it with Oscil-
lator you also build
that furnishes basic
power to transmit-
ter and determines
trensmitter [re-

GET THIS
TRAINING
UNDER G. I. BILL
MAIL COUPON

A

HOME

Good Job In Makes Extra Cash Operates Own

Radio Station In Spare Time Radio Business

’ *Am Chief Engi- & % “Eamed enough 3~ 4 *“Now have two
} neer of Station : spare time cash Radio shops ser-
WORD in to pay for my % vicing about 200

- charge of four course by time I sets a month.
men, Owe all I know about graduated. NR1 training Have largest service es-
Radio to NRL.”—CLYDE is tops!” —ALEXANDER tablishment in Southeast
J. BURDETTE, Spartan- KI1SH, Carteret, New Missouri.” ARLEY
burg, South Carolina. Jersey. STUDYVIN, DeSoto, Mo.
MAIL COUPON! FIND OUT ABOUT THIS

TESTED WAY TO BETTER PAY

” Learn Servicing or (ommunications

-

awgee

You Practice Raf®

On This Modern Radio Y-
Build With Parts ISﬂd

anten
need *c b t
R sdio Recorver thst brings in
local and distant stations. You
use it to con-
duct many
teets and ex-
periments.

-

by Practicing in SpareTime
with MANY KITS OF PARTS | Send

want a good-pay job in the fast-growing Radio
and Television industries or to be boss of your own
money-making Radio and Television shop? I'vz
trained hundreds of men 1with no previous experi-
ence to be Radio technicians. I can do the same for
you! Or now, for the first time, enroll in my ncw
practical course in Racéio—Television Communi-
cations—learn to be a Broadcastisg and Communies-
tions technician. You learn Radio and Television
principles from clear, illustrated l2ssons. You gt
practical Radio experience with MANY KITS O]
PARTS 1 SEND in my train-at-nome method. All
equipment yours to keep.

MAKE EXTRA MONEY IN SPARE TIME

As part of my Radio Servicing Course, I send
Natlona! Radlo Institts  EXTRA MONEY booklets, starting the day you
enroll. Use your know-how to make §5, $10 and more a week EXTRA
MONEY fixing Radios in spare time while training. The next step
is your own Radio shop or a good-pay Radio servicing job, Or, if you
prefer, get into Government, Police, Aviation or Marine Radio, Broad-
casting, Radio Manufacturing or Public Address Work.

BRIGHT FUTURE IN TELEVISION

Think of the present and future opportunities in the fast-growing
Television field. New stations are going on the air every month. . ;
Television manufacturers are producing over 100,000 sets a month.
It's a fast-growing fleld aund the man who knows Television will
be in demand.

GET ACTUAL LESSON AND BOOK FREE
Send now for my special DOUBLE FREE OFFER. Get actual
lesson on Radio Repairing short-cuts absolutely free. Also get
64-page book, “HOW TO BE A SUCCESS IN RADIO—TELEVISION
—ELECTRONICS.” See how_ quickly, easlly you can start. J. E.
SMITH, President, Dept. OFX. National Radio Institute, Pioncer
Home Study Radio School, Washington 9,

Good for Botty-FREE

1. E. SMITH, Presidest

g MRJLE SMITH, President, Dept. OFX, [ N

National Radio Institute, Washington 9, D. C. ! ]
0 Mail me FREE Sample Lesson and 64-page : | l
§ book about how to win success in Radio and

Television—Electronics. (No salesman will call. / l
] Please write plainly.) '
]

Name. .Age.
0 i
[] Address. ]
' City. Zone .....State... :
) [] Check If Veteran APPROVED FOR TRAINING UNDER & I BILL {

Y ¥ X X X X . K W N W W W N ¥ N N N J = J
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Incorporating
SHORT WAVE CRAFT* - TELEVISION NEWS‘
RADIO & TELEVISION
*Trademark registered U. 8. Patent Office

formerly RADIO CRAFT

AUDIT BUREAU OF CIRCULATION 2 i s

Hugo Gernsback, Editor-in-Chief

Fred Shunaman, Managing Editor M. H Gernsback,
Robert F. Scott, W2PWG, Tecrlamcal Editor . Ang|e°;::sycél: '"psro?:f,cnii'tﬁ%%gé'recm
I. Queen, Editorial Associate ) ) " Wm. Lyon McLaughIm Tech. lliustration Director
Lee Robinson, General Manager . G. Aliquo, Circulation Monager
John J, Lamson Sales Manager P Robert Faliath, Promotion Manager
CONTENTS ‘ JUNE, 1950
Editorial (Page 23) _ - .
Whither Radio Servicing?.........coooo...... by Hugo Gernsback 23 .
Television (Pages 24-32) ‘ i -~
. Projection Unit for Television................ by David T. Armstrong 24
New Picture Tube for Color TV...... ... .. ... .....cuiiuiii. .. .27
Electronic TV Magnifier....................... by Richard H. Dorf 28
A De Luxe Televiser, Part VI. ... ............ by Charles A. Vaccaro 30
Television Dictionary (concluded)................. by Ed Buckstein 32
Servicing—Test Instruments (Pages 33-39)
Using the VR Tube.......................... by Carl W. Shipman 33
Fundamentals of Radio Servicing, Porf XV by John T. Frye 34
Service for Freddie..... ... ... .. i i, 36
Radio Repair for Aircraft. ... ... ... .......... by Margaret Latham 37
Set and Service Review (Oak Ridge Models 103 and 104)......... 38
Philco Service Hints. ............ . .o iiieiii... by Harry Ashby 39 ;
Audio (Pages 40-42) . o
Connecting Loudspeakers. ................... by Melvin C. Sprinkle 40
Automatic Intercom Switch............. .. ... .., by E. Aisberg 42

Electronics (Pages 43-44)
Radio Pulses Control Rats....by Verne Ko||e||on and J. A. Gengerelli 43
Commercial-Killer Improves Programs..........c.vevueennennn ... 44 -

Construction [Pages 45-56)
18-Tube High-Performance Communications Receiver
by Francis O. Davis 45

TV Antenna Phase Control................... by G. N. Carmichael 54
FM (Pages 56-63)

Low-Noise FM Front End.............c.ounu... by Joseph Marshall 58

Theory and Engineering (Pages 656-70)
Experimental Circuits for Crystal Triodes. ...by Rufus P. Turner K6AI 66

Broadcasting and Communications (Pages 71-75)

Mobile Radio"Service...........cviiiiiiiiiiiinn.. by I. Queen 71

Wireless Curiosity. ...ttt i e i 74
New Design (Pages 76-77) .

Review of New Tubes.......c..vviiiniennennnnn. e 76
Departments

The Radio Month........ 8 Association News........ 86

Radio Business.......... 10 Miscellany ............. 87

New Devices............ 78 Question Box............ 88

New Patents............ 80 Technotes .............. 90

Radio-Electronic  Circuits. 82 Commumcohons ........ CANS

Try This One............ 84 People ................ 93

Book Reviews............ 95

ON THE COVER: Margaret Latham, of Beane Radio Service, New-
ark, New Jersey, engaged in a typical aircraft
servicing operation. Kodachrome by Avery Slack.

RADIO-ELECTRONICS, June, 1950, Volume XXI, No. 9. Published monthly. Publication Office: Erie Ave..
F to G Ztreets, Philadelphia 32, Pa. Entered as second class matter Neptember 27, 1948, at the post office at
Phlladelnhln Pa.. under the Act of March 3. 1879, SUBSCRIPTION RATES: In U. S. and Canada, in U. 8.
possessions, Mexico South and Central American countries, $3.50; $6.00 for twy years; $8.00 for three Years;
single copies 30c. All other foreign countries $4.50 a year, $8.00 for two years, $11.00 for three years. Allow one
month for change of address. When ordering a change please furnish an address stencil impression trom & recent wrapper.
RADCRAFT PUBLICATIONS, INC. Hugo Gernsback, Pres.; M. Harvey Gernsback, Vice-Pres.; G. Aliquo, Sec’y.
('ontents copyright, 1950, by Radcraft Fublications. Inc. Text and illustrations must not be reproduced without
permlssxon of copyright ow

DITORIAL and ADVERTISING OFFICES, 25 West Broadway, New York 7, N. Y. Tel. REctor 2-9690.
BRANCH ADYERTISING OFFICES: Chleauo 520 N. Michigan Ave. Telephone SUperior 7-1796. Los .Angeles:
Kalph W. Harker, 1127 Wilshire Blvd.. Tel. MA 6-1271. San Francisco: Ralph W. Harker. 582 Market St., Tel.
GArtield 1-2481. FOREIGN AGENTS: Great Britain: Atlas Publish!n and Distributing Co., Ltd.. London E.C.4.
Australia: McGlll’s Agency, Melbourne. France: Rrentano’s. Paris Hoiland:_Trilectron. Heemnede Greece:
Iuternational Bock & News Agency. Athens. Sa. Africa: Central News Axem'v T.td.. Johannesburg; Canetown; Durban,
Natal. Universal Book Agency, Johnnneshurz Middle East: Stelmatzky Middle East Agency Jerusalem. India: Bmadway
News Centre, Dadar, Bombay #14, K. Kannappa Mudaliar, Madras 2. Pakistan: Paradise Book Stall. Karachl 3
POSTMASTER: If undeliverable send rorm 3578 to: Rapio-ELECTRONICS, 25 West Broadway, New York 7, N.
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"TELECAPS:Z

...... ~The greatest pap grealest papar tubular —
development in 20 years

——premium quality
plus performance=
AT NO EXTRA

'#ﬂ%l

You really get your
money’s worth in Sprague
high-temperature phenolic
molided Telecap tubular ca-
pacitors. They’re the only
molded tubulars made by the
dry process—then impreg-
nated* and solder-sealed
just like expensive metal-en-
cased oil-paper capacitors.

They’re tops on ANY job
—yet you buy them at ordi-
nary tubular prices.

*Mineral oil impregnated from
600 to 10,000 volrs d-c.

SPRAGUE PRODUCTS COMPANY
(Distributers” Division of Sprague Electric Ca.)
81 Marshall Street
North Adams, Mass.

AR AR
AR

—CASH_IN
—ON THIS!

=Get the better,
“more profitable
service calls! Send

posteard: for Sp.lrnguu booklet
"YOUR MONEY'S WORTH INZ
GOOD RADIO ‘AND TELEVI- =
SION SERVICE" and details on ——
= how to put this sales-builder to

work for your service business! =——

RADIO-.ELECTRONICS for
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1950

TELEvmoN, RADIO

ELECTRONICS

Master ALL Phases

GOOD PAY
and Unlimited Opportunities
in JOBS LIKE THESE:

Business of Your Own

Radio Manufacturing, Sales, Service

Broadcasting, Telecasting

Television Manufacturing, Sales, Serv-
ice

Laboratories: Installation, Maintenance

of Electronic Equipment,

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Com-
panies; Oil Well and Drilling Com-
panies; Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs
in many related fields

YOU CONDUCT MANY
EXPERIMENTS LIKE THESE!

Checking action of condensers
Experiments with AF and RF amplifiers
Experiments with resonance
Producing beat frequencies
Calibrating oscillators
Experiments with diode, grid-bias, grid-
leak and infinite impedance detectors
Practical experience in receiver trouble
shooting
Application of visual tester in check-
ing parts and circuits
Experiments with audio oscillators
Advanced trouble-shooting
. and many, many others

Complete Training by Practical
Resident Trade School, Est. 1905

The same highly trained faculty, in-
struction materials and methods used
here in our large, modern resident
school, are adapted to your training
in your own home. Shop Method Home
Training has been proved by hundreds
of successful graduates.

Both Resident and Home Study
Courses Offered

YOU NATIONAL SCHOOLS

LEARN BY LOS ANGELES 37, CALIF. » EST. 190
DOING FIND OUT NOW ... MAIL COUPON TODAY
National Schools, Dept. RE-6

You receive
special labora-
tory experi-
ment lessons
to show you

with your own

hands various e

Get Complete Training. You Receive and Keep All Tubes,
Equipment, Parts and Lessons. No Extra Charges.

man will call on me.

You will find all lessons easy to under-
stand because they are illustrated
throughout with clear diagrams and
step-by-step examples that you work
out yourself. Every piece of the eqiup-
ment and complete lesson material we
send you is yours to keep and enjoy,
including the multitester, experimental
equipment, all parts of the Superhetero-
dyne, tube manual, radio dictionary,
and complete, modern Television texts.
All parts are standard equipment.

Shop Method Home Training ...

Earn While You Learn

With our practical resident Shop
Method Home Training, you study in
your spare time. You receive Spare
Time Work Lessons, which show you
how to earn while you learn. Service
neighbors’ radios and TV receivers, ap-
pliances, etc., for extra money and ex-
perience. Many National students pay
all or part of their training with spare
time earnings!

DON‘T DELAY! The Radio-Television
Industry needs trained men NOW!
For quick action,
APPROVED mail coupon

FOR ; today and we’ll
VETERANS! rush you full in-

Check coupon below

formation.

NEW, ILLUSTRATED
OPPORTUNITY

BOOK AND SAMPLE
LESSON SHOW YOU

HOW WE TRAIN -
YOU ...SEND FOR
THEM TODAY! NO
COST. NO
OBLIGATION.

4000 South Figueroca Street or paste on

[ ]
Mail in envelope |
|

Los Angeles 37, California penny postal,
Send me your FREE book ‘“Your Future in Radio” and

experimental

units such as ADDRESS

those shown at

left, and how CITY

|
|
I
how to build | the sample lesson of your course. I understand no sales-
I
I
I
|

ZONE. oo STATE..ceeeamemn S

to conduct
many tests.

www americanradiohistorv com

[J Check here if Veteran of World War II

|

|

AGE I
: |
l

|
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WHAT You W&

NEW NATIONAL VIDEOMETER ENDS
ALL TV INSTALLATION GUESSWORK!

You can't see ghosts or noise on a meter. That's
why field strength readings alone are un-
reliable in making TV installations. Now, the
new National Videometer gives you both meter
readings and a TV picture. You see just what
you measure. No more trouble-making initial
installations! No more costly call-backs!

Meter Check on
Both Field Intensity ‘<_&’ .
and Line Voltage

METER $169.95

(Slightly higher west of the Rockies)

Set the meter switch to A.C. LINE and
read the line voltage at the receiver O

input terminal directly on the 0-150 A.C. LINE SIG. STR.
volt scale. Set the switch to SIG. STR.
and read the field intensity on the 0-10
scale. A table is provided to convert
directly to microvolts. Reading in-
dicates field intensity at antenna input
and is independent of contrast and
brightness controls.

NATIONAL COMPANY, inc.

MALDEN, MASSACHUSETTS

RADIO-ELECTRONICS for
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TV Means Jobs—Good-Paying Jobs—for Technically Trained Men

% OPERATORS

9% INSTALLERS

TELEV

Get in and get ahead in Television . . . the field that Fortune
Magazine says is “the most dynamic single element in the en-
tire American economy!” Within a few years. says the maga-
zine. TV will be one of the first ten industries in the U.S.

New FCC frequency allocation plans call for 2.245 video
stations in 1,400 communities. Since a television station re-
quires many more technicians and engineers than the average
AM station. you can readily see the great number of good jobs
that are needed to be filled within the next year or two.

If you are now in radio. this is the time to prepare for your
future in Television. CREI offers the very training you need to
go after—and get—a good TV job. CREL courses can be
studied in your spare time and can be fitted into the most
crowded schedules. They are designed to give you a thorough
grounding in basic principles (remember that all new elec-

THE 3 BASIC CREI COURSES :

# PRACTICAL RADIO ENGINEERING
Fundamental course in all phases of radio-electronics

% TELEVISION & FM SERVICING
Streamlined course for men in ''top 1/3" of field

4 PRACTICAL TELEVISION ENGINEERING
Specialized training for professional radiomen

CAPITOL RADIO

ENGINEERING INSTITUTE

An Accredited Technicol Institute Founded in 1927
Dept. 146B, 16th and Park Rd., N.W.
Washington 10, D. C.

Branch Office:
San Franclsco {2) 760 Market St.

1950

JUNE,

L= b aght i de s 2 TS S s S
IHere's How CREI Home Study Training -
Prepares You for a Better Job in g

FREE BOOKLET
plus
SAMPLE LESSON

% CAMERAMEN

% SERVICEMEN

|ST0N

tronic developments have their roots in past techniques) and
take you step-by-step through the more alvanced subjects of
TV and its related fields.

Don't wait another day. Television won't wait for you. In all
our 23 years of association with professional radiomen we
know that the man who acts promptly is the man who suc-
ceeds. The facts about CREIl, our courses. and what we can
do for you. are described in our 32 page booklet. It's worth
reading. Send for it today.

SAMPLE F R E E | Now, see io;‘ yourselfd, how interesting b"l 'is
to study at home ond improve your ability
LESSON s  the CREI woy.

"'YTHE ORTHICON AND IMAGE ORTHICON'’—this lesson describes the devel-
opment of the small, 3-inch image orthicon tube; theory and operation of the
orthicon; image orthicon; specific features.

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 146B, 16th & Park Rd, N.W. Washington 10, D.C.

Gentlemen: Please send me FREE SAMPLE LESSON and booklet,
“"Your Future in the New World of Electronics™ together with full
details of your home study courses as chacked. | am attaching a
brief resume of my experience, education and present position.

] [0 PRACTICAL TELEVISION ENGINEERING

CHECK OJ V. FM & ADVANCED AM SERVICING
FIELD OF | 7 PRACTICAL RADIO ENGINEERING
GREATEST [ ] AERONAUTICAL RADIO ENGINEERING
INTEREST:

[0 BROADCAST RADIO ENGINEERING (AM,FM,TV)
_J O RADIO-ELECTRONICS IN INDUSTRY

NAME AGE ______

ADDRESS___

(o1} | S _ ZONE___ STATE

www americanradiohistorv com
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POWER-
PACKED

5-SECOND
HEATING

RIGID-TIP
LONGER REACH
DUAL HEAT

—single heat
200 watts,

dual heat
200/250 watts;
115 volts,

60 cycles

-

New WEI. E
250-wait

Soldering Gun

Heavy jobs and light jobs—the new 250-
watt Weller Soldering Gun speeds them

all. Chisel-shaped RIGID.TIP provides
more soldering area for faster heat trans-
fer.New “over-and-under” terminal design
gives bracing action to tip. Your Weller
Gun does delicate or heavy soldering
with equal efficiency; compact and light-
weight, it gets into the tightest spots.

Weller Guns actually pay for them-
selves in a few months. Fasl 5 second
heating means no time lost. Trigger-
switch control means no current wasted
—no need 1o unplug gun between jobs.
Prefocused spotlight and longer length
let you see the job and reach lheﬂjob
with ease. No other soldering tool offers
so many time-and-money-saving
features. Order your new 250-watt
Weller Gun from your distributor to-
day, or write for bulletin direct.

SOLDERING GUIDE
Get your copy of "SOLDER-
ING TIPS"—new fully illus-
trated 20 page booklet of
practical soldering sug-
gestions. Price 10c at
your distributar’s or
order direct.

ELLER
MANUFACTURING COMPANY

828 Packer Street, Easton, Pa.

|PLATE CHARACTERISTICS of
Ielectron tubes can be traced on an
oscilloscope screen with an instrument
developed at the National Bureau of
Standards. The curve generator plots
the family of plate current versus plate
voltage curves for any receiving tube
|along with a standard rectangle which
| provides a direct scale for voltage and
| current measurements.

’Plate characteristics of a 6AC7 tube.

The plate voltage applied to the tube
under test is swept from zero to pre-
determined positive values. The voltage

drop across the plate load resistor is
[used as a measure of plate current.
‘This voltage drop is applied to the
vertical plates of the oscilloscope and
| the plate voltage itself to the horizontal
]plates. These two voltages generate a
plate current-plate voltage curve on the
loscilloscope screen for the entire sweep
interval.

The sweep sequence is repeated auto-
matically for several values of grid
bias to form a complete family of plate
characteristic curves. The instrument
Ialso can provide a plate current versus
grid voltage curve.

The complete family .of curves is
retraced sixty times a second; and the
image is stationary and free from
| flicker.

|FIELD OF ELECTRON microscope
enables its inventor, Dr. Erwin Mueller
|of the Kaiser Wilhelm Institute of
| Berlin to see molecules as small as
1 1-25,000,000 of an inch in diameter.
Cost of the instrument is small,
about $24.

The microscope—the inventor claims
—is simple to make. It has a cold point,
usually made of tungsten, on which the
subject is mounted. The point is then
caused to emit a stream of electrons
!which is directed to a screen about
10 centimeters away. The screen then
lshows the image of the molecule.

Only medium size molecules can be
| observed with the instrument at the
present time. Dr. Mueller said he has
made single atoms visible, but not with
enough detail to be useful for study.

|CHILDBIRTH can be made more safe
with an electronic apparatus called the
Ielectrohysterograph. Three pairs of
electrodes are connected to the patient’s
[abdomen, two strain gages are con-
nected to the abdominal wall, and the
| patient is given a hand switch to sig-
"nal the beginning and end of each pain.

www americanradiohistorv com
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A 6-channel amplifier drives recording
apparatus  which graphs the signals
from the pickup devices.

During normal labor, the apparatus
records a characteristic sequence of
activity. Any abnormal activity shows
up on the graphs, and doctors can de-
tect false labor, early labor or anything
going wrong.

TORNADOS are dangerous mainly be-
cause they come without warning. Pro-
fessor H. L. Jones of Oklahoma A & M
College is developing a tornado track-
ing device with which he expects to
distinguish a tornado from an electrical
storm about thirty minutes before the
twister actually forms.

Electrical storms always accompany
tornadoes, but the electrical discharge
is -always of much higher intensity
than ordinary lightning. In the warn-
ing system, an oscilloscope records the
lightning intensity and - distinguishes
tornado lightning from the less danger-
ous variety. Once tornado discharges
are discovered, directional equipment
locates the twister.

PHOTOTRANSISTOR is a new type
of photocell developed at the Bell Tele-
phone Laboratories. It is similar in op-
eration to the transistor, having a tiny
chip of germanium, but it is controlled
by light rather than by electric cur-
rent and has only a collector wire.

The phototransistor, a new photocell.

Light focused on one side of the
cell controis the current in the collector
wire. The phototransistor has a high
power output which in some cases is
enough to operate a relay directly with-
out the use of amplifiers. It has good
response to rapidly fluctuating light

source and is particularly sensitive to -

wavelengths of light given off by or-
dinary incandescent light bulbs.

The device is housed in a small cyl-
inder about the size of a .22 calibre
rifle ecartridge and has no vacuum, no
glass envelope, no grid, plate, or hot
cathode.

RADIO-ELECTRONICS for
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SIX BILLION clectron volts will ac-
celerate protons in the new bevatron
being built at the California Institute
of Technology under plans announced
by the Atomic Energy Commission.

The machine is being built from a
quarter-scale model now at the Univer-
sity of California. The model is being
rebuilt to speed electrons to velocities
only one-millionth of one percent less
than the speed of light.

DIGITAL COMPUTER 5,000 times
faster than a human brain has been
developed by the General Electric Com-
pany for use within the company.

Unlike some other types of com-
puters, the “Omibac” (Ordinal Memory
Inspecting Binary Automatic Calcula-
tor) uses the binary system of count-
ing. This is a simplified system which
uses only two digits, 1 and 0, rather
than the more familiar 10 characters
of the decimal system. The decimal
numbers 0 and 1 are 0 and 1 in the
binary system, but decimal number 2
is 10, and 3 is 11 in binary, 4 is 100,
5 is 101 and so on.

The two digits of the binary system
can respond to electronie, electric or
mechanical on-off switching, which
makes the system readily adaptable for
high speed computers. Z

The computer has two memory de-
vices which can remember more than
1,000 separate instructions and more
than 1,000 numbers. The memory devices
store the required information on fast
spinning cylinders coated with mag-
netic material (See photo). The in-
struction eylinder tells the computer
what to do and when, and the number
cylinder supplies the numbers.

The memory devices of the Omibac
make it particularly useful for repeti-
tive problems.

The Radio Month

SUPERSONIC AIRCRAFT are being

fitted with electronic equipment to avert |

collisions in midair. The speed of mod-
ern fighter planes is so great that if
two planes came out of clouds 8,000
feet apart straight toward each other,
they would collide before either pilot
could do anything about it, Col. Victor
Byrnes of the Air Force reported to
a scientific meeting last month. If the
clouds were only 500 feet apart, the
pilots wouldn’t even see each other.

Now that faster-than-sound speeds
have been reached, engineers are pre-
dicting speeds as high as 2,000 miles
per hour. At such a speed, a pilot
would travel nearly a mile before he
could recognize another object and do
something about it. Electronic eyes for
the aircraft are essential to make them
safe for these high speeds.

ROUND-THE-WORLD radio signals
on very low frequencies have been de-
tected at the National Bureau of Stand-
ards. The signals were transmitted
from NSS, the Naval Radio Station at
Annapolis, Maryland, on a frequency
of 18 ke with a power of 350 kw and
were received at a Bureau of Standards
field station about 50 miles away.

The signals were received with a
t.r.f. receiver and a large loop antenna
150 feet high. A dual-beam oscilloscope
connected to the receiver showed the
unrectified r.f. envelope along with an
18 ke reference voltage. The delay time,
normally about one-tenth of a second,
was measured by making a film record
of the oscilloscope screen.

The test signal was a series of dots
with each dot followed by a quiet period
equivalent to five dots. The pulse length
of each dot was about 40 milliseconds
and the repetition rate was four pulses
a second.

Engineer G. W. Hobbs makes an adjustment on Omibac’s memory cylinders.

JUNE, 1950
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Instant
change-over
TO EACH ANTENNA

ANTENNA SWITCH
$4.95 list

Separate lead-ins on multiple antennas are no
problem with the new VEE-D-X antenna switch.
JUst turn the knob, and you can change over in-
stantly from one antenna to another. Eliminates
entirely the fuss and bother of changing transmis-
sion lines every time a different antenna is used.
Very useful for T V Dealers when demonstrating
more than one receiver from a single antenna.

Here are the features that make the VEE-D-X
Antenna Switch the finest available:

® Specially designed switch prevents leakage.

® Furnished in attractive ivory plastic case with
satin finished aluminum face.

® Terminal strip accommodates three separate
lead-ins as well as output line to receiver.

® Easy to install.

® lead-ins attach to rear and are hidden from
view.

=z 1*

VEE-D-X means video distance

: LA POINTE-PLASCOMOLD CORP., 1 :
1 Unionville, Conn. H
b please send me further information about your :
: TV antennas and accessories. 8
: NOME oot eaesaee s s iarn e sseae b saasin s st et :
B AQAress ooovoeeeeenessssessssss i ettt 1
H Address . 8
8 City i Zone.......... State ..o [}
e,
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General Electric has offered a G-E
aluminum-foil base voice coil sealed in
a clear plastic case filled with water as
proof that excessive moisture will not
harm its speakers, as a promotion item
for drive-in theater owners.

The company has also developed a
three-piece promotion package for G-E
speakers. Two streamers and a wall
chart giving complete information on
each speaker in the G-E line have been
sent to all parts distributors.

Radio Corp. of America dedicated its
new television picture tube plant at
Marion, Ind. Governor Henry F.
Schricker of Indiana was a guest of
honor. He was accompanied by state
and local officials and RCA executives.

It is expected that this plant will be-
come one of the largest producers of
picture tubes in the world. The plant’s
major product is the new short 16-inch
metal picture tube recently developed
by RCA.

The company announced that the
Marion plant is the fourth of thirteen
plants to be located in Indiana, which
is becoming one of the nation’s leading
television manufacturing areas. 5

Allen B. Du Mont Laboratories, Inc.,
opened its new cathode-ray picture
tube manufacturing plant in Clifton,
N. J. It is the largest factory in the
world devoted exclusively to the manu-
facture of television picture tubes.

The plant will be devoted to the mak-
ing of 12-, 12%-, 15-, 16-, 19-, and 20-
inch cathode-ray picture tubes for tele-
vision receivers. Half the production
will be devoted to metal tubes. Five
hundred-fifty workers will work three
shifts daily to meet the current large
demand for tubes.

The company also announced it had
developed a 30-inch, direct-view TV
picture tube with a screen area nearly
three times that of the 19-inch tubes
now in use. It is meant specifically for
hotels, schools, restaurants, and other
public places.

R. C. Sprague, chairman of the Town
Meetings Committee of the Radio Man-
ufacturers Association, announced a
national program by which large tele-
vision manufacturers will cooperate to
help improve sales, merchandising and
advertising, and business management
practices among dealers in 60 market-
ing areas.

The program, known as the Town
Meetings of Television Dealers, will be
modeled after the recent successful two-
year program the RMA sponsored to

L

| —Radio Business

assist radio technicians te adapt them-
selves to the more complicated tech-
niques demanded by television. Subjects
to be covered include sales, merchan-
dising and public relations, store man-
agement, and operating a profitable
service department. These will be dis-
cussed with the aid of slide film pres-
entations.

The initial list of participating tele-
vision manufacturers includes Raytheon
Manufacturing Co.; Crosley Division,
Aveo Manufacturing Corp.; Allen B.
Du Mont Laboratories, Inc.; Emerson
Radio & Phonograph Corp.; General
Electric Corp.; Hoffman Radio Corp.;
Industrial Television, Inc.; Motorola,
Inc.; Noblitt-Sparks Industries, Inc.;
Packard-Bell Co.; Philco Corp.; RCA-
Victor Division; Stromberg-Carlson
Co.; Westinghouse Electric Corp.; Zen-
ith Radio Corp.; Other firms are ex-
pected to indicate their participation
at a later date.

Tendency toward closer cooperation
among TV set manufacturers, distrib-
utors, and service technicians is noted
in the number of service clinics being
held recently.

In New York City, Admiral and
Zenith distributors held well-attended
clinics for service technicians in the

metropolitan areas. In Los Angeles,

Leo J. Meyberg Co., RCA distributor,
held similar meetings. Reports from
other sections of the country indicate
that other distributors are following
suit.

The new action counter display illus-
trated is being distributed to dealers
by ALLIANCE MANUFACTURING
COMPANY. It incorporates a minia-
ture antenna which is attached to one

of the rotators. The prospective cus-
tomer may actually operate the control
case right at the counter.

Sylvania Electric Produects, Inc., is
now guaranteeing all television picture
tubes. Previously the company had a
warranty which involved a pro-rated
charge based on use.

Under the new system, if a picture
tube fails because of defects in mate-
rials or workmanship within one year
of the date of shipment from the
factories or warehouses, it will be re-
placed without charge. A code date
stamped on every picture tube will
determine whether that tube was
shipped within the period during which
adjustment is allowed.

To be replaced without charge, the
tube must be returned either by the
set manufacturer or television service

WWW.americanradiohistorv.com

technician to the Sylvania factory for
inspection.

This new guarantee plan went into
effect March 20, 1950.

Corning Glass Works has begun con-
struction on a new plant in Albion,
Mich., for the production of glass bulbs
for television picture tubes. The plant,
occupying a floor space of 300,000
square feet, will be erected on a 31-acre
plot which was recently acquired by
the company.

Financial reports released by leading
companies in radio, television, and
sound reflect a generally optimistic
note. Statements of significant com-
panies are listed:

Sprague Electric Co. 1949 net sales
$15,335,419 compared with $12,596,620
for 1948. Net earnings for 1949, $1,-
206,054 as against $831,649 in 1948.

P. R. Mallory & Co. 1949 net sales
$24,647,429 against $23,622,144 in 1948.
Net income $1,124,090 compared to
$1,154,091 in 1948.

Hytron Radio & Electronics Corp.
1949 net sales $16,226,143 compared to
$7,937,423 in 1948. Net income $565,171
for 1949 as against $86,121 in 1948.

American Phenolic Corp. 1949 net
profit $567,275 compared to $183,141
in 1948.

Maguire Industries (Meissner &
Thordarson) net loss for year ending
Oct. 31, 1949, $103,508 compared with
$895,050 in previous year.

General Electric Co. reported the
most profitable year in its history. Net
sales of $1,613,5663,611 in 1949 were
$19,137,995 less than in 1948 but profit
increased from $123,835,316 in 1948 to
$125,639,051 in 1949.

Sylvania Electric Products, Inc., 1949
sales of $102,539,866 yielded a profit of
$3,052,840 contrasted to sales of $99,-
347,751 and a profit of $3,823,382 in
1948.

Sangamo Electric Co. showed a net
profit of $1,392,000 in 1949 as against
$1,979,000 the previous year.

Aerovox Corp. 1949 net income $675,-
000 compared to $357,047 in 1948.

RCA net earnings for 1949 equalled
$25,144,279 on a gross income of $397,-
259,020 compared with $24,022,047 on
an income of $357,617,231 in 1948.

Muzak Corp. announced that its
transeription division has entered the
45-r.p.m. record field. It has made its
facilities available to the trade for re-
cording, processing, and pressing the
new discs.

Built-in Television is appearing in
new home construction. A Long Island
housing development advertised built-
in Starrett TV sets last July. Mor. re-
cently, the huge Long Island develop-
ment of Levittown advertised built-in
Admiral sets for 4,000 new homes.
Industrial Television, Inc., announced
it was installing 16-inch built-in tele-
vision in a new housing development in
Paramus, N. J.

RADIO-ELECTRONICS for
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RADIO aud
ELECTRONICS

OFFER YOU

REAL MONEY and REAL
JOB OPPORTUNITIES !

OPTIONAL  BUILD AND KEEP FULL-VIEW 16-INCH
FEATURE  RECTANGULAR“BLACK” PICTURE TUBE
TELEVISION RECEIVER

PREPARE AT HOME . . . Become a
TELEVISION - RADIO - ELECTRONICS
TECHNICIAN! Ko Previous Experience Necessary

Here is everything you need to prepare you at home for FASCINATING
WORK, GOOD MONEY and a THRILLING FUTURE in one of America’s
most promising fields. This includes the opportunity to build and keep the
top-quality 16 inch rectangular picture tube television receiver shown above
or a 10 or 12% inch ROUND picture tube set...if you choose. No matter
which tube you select, you will get bright, sharp, steady. pictures. This is an
optional feature—available at slight additional cost when you complete your
training described below. Get the complete facts. See how D.T.L’'s wonder-
fully practical method meets industry’s needs. No previous experience
needed. Mail coupon today!

16 Big Shipments of Parts —Plus Lessons

Work over 300 electronic experiments and projects from 16 big shipments
of parts. This includes building and keeping oll test equipment and radio
set shown at left side of page. Modern easy-to-read lessons with handy
fold-out diagrams simplifies your entire training.
You Also Use Home Movies

D.T.l., alone, includes the modern, visua! training aid . . .
MOVIES to help you learn faster, easier at home. See elec-
trons on the march and other fascinating “hidden action’’ —
a remarkable home training advantage that speeds your
progress,

EMPLOYMENT SERVICE

When you complete your training, our effective Employment
Service helps you get started taward a real future 'in Tele-
vision-Radio-Electronics.

Modern Laboratories

bx

£ Tubs Cri:}?gofnaifnin‘g .I'ub:[a:jori:s 2 9 one
o e finest of its kind. Ample in-

Radio structors . . modern equi‘;mem. M A l L T H ' s c o U P o N To D AY !

Receiver Write for details!

DeFOREST'S TRAINING, INC., Dept. RC-G-6

2533 N. Ashland Ave., D 1f under 16, check here

LEARN-BY-
READING

DOING { L Chicago 14, lllinois for special information,

L

- - '+
Bt o | Without obligation, give me complete facts showing how |
e 'bsmg,urzib *

- - may make my start in Television-Radio-Electronics.
LEARN-BY-
SEEING

i<l b -

Name__.. ... - S Age

’ [ ] [
DeForest’s Training, Inc. [EETSEEEEEEE———CE

CHICAGO 14, ILLINOIS
A DeVry Institution

JUNE, 1950
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Dillions of speeding
electrons set
phosphors “on fire”

Gleaming luminescent materials,
excited by an electron beam,
help create television pictures

No. 5 in a series outlining high
points in television history

Photos from the historical collection of RCA

® “Specpure Laboratory,” said a sign at RCA Labora-
tories, “Do Not Enter. Dust Is Our No. 1 Trouble-maker.”
On the floor were moistened rugs to trap shoe-borne dust.
Scientists and technicians had to change to clean white
clothing before entering the room.

Purpose of this meticulous housekeeping was to pro-
vide a place where no speck of dirt would handicap the
work in progress. RCA scientists were studying lumin-
escent materials—seeking ways to produce them in bulk,
while maintaining utmost quality and purity. Not even

In a special vibration-free room, air-conditioned —and with tem-
perature and humidity evenly controlled—tubes move at a snail’s
pace along this seitling belt, while the luminescent coating settles
on the face of the bulb in a delicate, film-like covering—a flawless
surface, smooth and uniform.

A i
This block of luminescent material, energized by ultraviolet light,
provided illumination for this photograph. Luminescent materials
of the highest purity are produced in bulk at RCA Tube Plant.

a speck of foreign matter could be tolerated. One part
of copper in ten million will show up as green spots on
a television screen.

Although phosphors have been known for centuries
—since even sugar, salt, and diamonds have been found
to have luminescent properties—little intensive research
was done until scientists began seeking to perfect these
glowing materials for use on the screens of television
receivers. A scientist at RCA Laboratories, in the
Specpure Room, was one of the first to develop the funda-
mentals for a way of making luminescent materials in
bulk for television.

This development is one of the reasons why, at RCA
Tube Plant in Lancaster, Pa., they can now be made
by the tankful! Even in mass production, each “batch”
has uniform characteristics. White light, of the type most
suitable for creating television pictures, is produced by
mixtures of luminescent materials combined in exactly
the correct proportion.

Guarded at every step against any trace of contamina-
tion, these phosphors are deposited in a delicate film-like
coating on the faceplates of television tubes. .. where
they cling to the glass by a form of molecular attraction,
Excited by an electron beam, they glow with a bril-
liant white light and thus produce the crisp black-and-
white pictures we see on television.

To television, the phosphors developed by RCA scien-
tists are as important as paint is to a painter. The face
of the kinescope tube is the “canvas.” A picture appears
as a visible image when the electron gun acts as a “paint
brush” to create patterns in the phosphors!

Radio Corporation of America
WORLD LEADER IN RADIO—FIRST IN TELEVISION

RADIO-ELECTRONICS for
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CHANNEL MASTER'S
Sqan: BRI

e STRENGTH o RIGIDITY o SENSITIVITY

NEW
TYPE
SAWTOOTH
NEST

AND

SUPERSEDES
THE BM 312 . g
FAN FLECTOR
SERIES

® LOWER PRICES
® SMALLER BOX

® SUPERIOR
PREASSEMBLY

Solid
, RN Aluminum
HOWLPROOF A\ Inserts
BM 313 SUPER-FAN LIST 12.19 BREAKPROOF ( RN

Sealed

The Super-Fan series are the \ \'.\ E d
most sensitive broad band antennas, i nds

stack for stack, commercially available.
low loss tie-in to all standard transmission lines.

Their 150 ohm impedance permits efficient

Safety engineered with solid aluminum inserts, and
how! proof sealed ends, these antennas withstand ice

loads and high winds silently and without breakage. \
\ \ A

8M 313X2 STACKED § -F : ;
LIST %625 QPER £ These models also feature Swing-Lock-Action, the patented preassembled feature of all
. Channel Master antennas. Just swing out elements and lock them in place — as easy as that.

A TELEVISION SET I5 NO BETTER THAN ITS ANTENNA
THERE IS NO BETTER ANTENNA THAN THE SUPER-FAN

GAIN OF THE SUPER-FAN SERIES

| - P
! 7 r_ \f- =2 ,’ .
~ 5 - P S =k /!
e N__l-” 1
e !,
e —ﬂ_—
ot -2 =~ | | NS
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BM 313X4 DOUBLE STACKED SUPER FAN

LIST 57.10
l(“ANNH 1 3 4 S & ? [ » {10 (Ul El
. ¢ ANNEL. Y 313 2t 22] 30] 30/ 40 35 Tﬂ)l s¥[ o3| 0.0 &7
o 5 313X 4a] solar[s]en vo[e7] e3[eslas| 00100
al .-__._! ’ QARSI 31324 sof 82| sof 73] 8s 11 0[11 10 e[r0sheafirafnne
HORIZONTAL POLAR DIAGRAMS GAIN IN DB. ABOVE TUNED DIPOLE
- CULEIPILLE, T

Please send me:
Name of nearest Channel Master Distributor
[J Technica! date and literature

4 YOUR NAME. O
FIR 'SSEMBLED ANTENNAS COMFANITINANE
{ ADDRESS. ... o
ciry
1L e NPT, Ny A
JUNE, 1950
&
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Hew 1950 FHeatikir- )
PUSH-PULL EXTENDED RANGE

5" OSCILLOSCOPE KIT

Peatures

® The first truly television oscilloscope. Extended sweep range 15 cycles fo

[ ]
® Tremendous sensitivity .06 Volt RMS 70,000 cycles.
per inch deflection. ® New television $ype multivibrator
[}

® Push-pull vertical and horizontal amplifiers. sweep generator.
®

Useful frequency range ta 2% Mega- New magnetic alloy shield included.
cycles. ® Still the amazing price of $39.50.

The new 1950 Push-Pull 5” Oscilloscope has features that seem impossible in a $39.50 oscilloscope-
Think of it—push-pull vertical and horizontal amplifiers with tremendous sensitivity only
six one hundredths of a volt required for full inch of deflection. The weak impulses of television
can be boosted to full size on the five inch screen. Traces you couldn't see before. Amazing
frequency range clear useful response at 2 ¥4 Megacycles made possible by improved push-pull
amplifiers. Only Heathkit Oscilloscopes have the frequency range required for television.
New type multi-vibrator sweep generator with more than twice the frequency range. 15 cycles
to 70,000 cycles will actually synchronize with 250,000 cycle signal. Dual positioning controls
will move trace over any section of the screen for observation of any part. New magnetic alloy
CR tube shield protects the instrument from outside fields. All the same high quality parts,
cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts. New
instruction manual now has complete step by step pictorials for easiest assembly. Shipping
Weight 30 Ibs. Order now for this winter's use.

CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES
A conversion for all 03 and 04 scopes is available changing them to the new push-pull ampli-
fiers (does not change the sweep generator). Complete kit includes new chassis, tubes and all
parts. For a small investment, add the latest improvements to your present oscilloscope (Except
C.R. Tube Shield). Shipping weight 10 lbs.
Order 05 Conversion Kit No. 315.. ... . . ... ... civininan, D O IY Pr———Y « I $ l 250

THE NEW eattbel”
HANDITESTER KIT

MORE Pealunes THAN EVER BEFORE

® Beautiful streamline Bokelite case. ® Quality Bradley AC rectifier.

® AC and DC ranges to 5,000 Volts. ® Multiplying type ochms ranges.

® 1% Precision ceromic resistors. ® All the convenient ronges 10-30=
® Convenientthumb type adjust control. 300-1,000-5,000 Volts.

® 400 Microampere meter movement, ® large quality 3" built-in meter.

The instrument for all-——the ranges you need—beauty you'll enjoy for years and you
can assemble it in a matter of minutes—an instrument for everyone. The handiest
quality voltohmeter of all. Small enough to put in your pocket yet a full 37 meter.
Easy pictorial wiring diagrams eliminate all assembly problems. Uses only 1% precision
ceramic divider resistors and wire wound shunts. Twelve different ranges. AC and DC
ranges of 10-30-300-1,000-5,000 Volts. Ohms ranges of 0-3,000 ohms and 0-300,000
ohms. Milliampere ranges of 10MA and 100MA. Hearing aid type ohms adjust controt
fits conveniently under thumb for one hand adjustment Banana type jacks for positive
low resistance connections. Quality test leads included. The high quality Bradley instru-
ment rectifier was especially chosen for linear scales on AC.
‘The modern case was styled by Harrah Engineering for this
instrument. The 400 microampere meter movement comes
already mounted in the case protected from dust during
assembly. An ideal classroom assembly instrument useful for
a lifetime. Perfect for radio service calls, electricians. garage
mechanics, students, amateurs and beginners in radio. The
only quality voltohmeter under $20.00. An hour of assembly
saves you one-half the cost and quality parts give you a better
instrument. Order today. Shipping weight 2 lbs.

HANDY
OHMS
ADJUST.

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY (16)

CABLE: ARLAB—N.Y.

The HEATH COMDPANY
... BENTON HARBOR 20, MICHIGAN

RADIO-ELECTRONICS for
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MORE QUALITY i
Zhe NEW V-4 Feathbit T e—
VACUUM TUBE VOLTMETER KIT e

Featares

Accessory probes (extra) extend ranges to

=

o Meter scale 17% longer than average °
412" meter. 10,060 Volts and 100 Megacycles.
® Modern streamline 200 va meter. ® Uses 1% precision ceramic divider resistors.
® New modern streamline styling. ® Modern push-pull electronic voltmeter
@ Burn-out proof meter circuit. circuit.
® 24 Complete ranges. @ Electronic AC circuit. No current drawing
@ lsolated probe for dynamic testing. rectifiers.
® Most beautiful VTVM in America. @ Shatterproof plastic meter face.

The new Heathkit Model V-4 Vacuum Tube Volumeter has dozens of improvements. A new modern
streamlined 200 microampere meter has Alnico V magnet for fast, accurate readings. The new
electronic AC voltmeter circuit incorporates an entire new balance control which eliminates contact
potential and provides greater accuracy. New simplified switches for quicker assembly. New snap-in
battery mounting is on the chassis for easy replacement.

The Heathkit VTVM is 'the only kit giving all the ranges. Check them — DC and AC-full
scale linear ranges of 0-3V, 0-10V, 0-30V, 0-100V, 0-300V, 0-1000V and can be extended to
0-3000V and 0-10,000V DC with accessory. probe at slight extra cost. Electronic ohmmeter has six
ranges measuring resistance accurately from .1 ohm to one billion ohms. Meter pointer can be offset
to zero center for FM alignment.

The DC probe is isolated for dynamic measurements. Has db scale for making gain and other
audio measurements.

The new instruction manual features pictorial diagrams and step-by-step instructions for easy
assembly. The Heathkit VIVM is complete with every part — 110V transformer operated with
test leads, tubes, light aluminum cabinet for portability, giant 414" 200 microamp meter and
complete instruction manual.

Order now and enjoy it this entire season. Shipping weight 8 lbs., Model V-4

Accessory: 10,000V high voltage probe, No. 310, $4.50.
Accessory: RF crystal diode probe kit extends RF range
to 100 Mc., No. 309, $6.50.
[ ]

Pewr 1950 VERNIER TUNING R.F. Feathhil"

1 T S |
| GENERATOR KIT
Pealanes
@ New 5 to 1 ralio vernier tuning
for ease and accuracy.

v,
00y
oy TX100 2050
X

AP
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| | I 5/ 8/ 7" e
2 /e
¥ {/

arn

Cathode follower output for greatest
stability.

400 cycle audio available for audio testing.
Most modern type R.F. oscillator.

® New precision coils for greater Covers 150Kc. to 34Mc. on fundamentals
output. and calibrated strong harmonics to 102 Mc,

®
@ New external modulation switch— L4
use it for fidelity testing. &

[ ]

The most popular signal generator kit has been vastly improved—the experience of
thousands combined to give you the best. Check the features in this fine generator and
consider the low price $19.50. A best buy for any shop, yet inexpensive enough for
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage.

The new features double the value—think of being able to make fidelity checks on
receivers by inserting a variable audio signal. Internal 400 cycle saw-tooth audio oscil-
lator modulates R.F. signal and is available externally for audio testing. The new 5to 1
ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The
coils are already precision wound and calibrated. Uses turret type coil and switch
assembly for tase of construction. The generator is 110 V. 60 cycle transformer operated
and comes complete in every detail—cabinet—tubes—coils—beautiful two color cali-
brated panel and all small parts—new step-by-step pictorial diagrams and complete
instruction manual make assembly a cinch even for novices. Why try to get along with-
out a signal generator when you can have the best for less than a twenty
dollar bill. Better order it now. Shipping weight 71bs... . .................. $19.50

CONVERSION KIT FOR G-1 GENERATORS
i Conversion kit for G-1 generators for vernier tuning and external modulation includes
4 new high band coil for greater output. Gives all the features of new G-5 listed $4 50

above. Order G-5 Conversion Kit No. 316...........

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY {16)

CABLE: ARLAB—N.Y.

7% HEATH COMDPANY
... BENTON HARBOR 20, MICHIGAN

JUNE, 1950
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Beauty - Quality - Economy

Vew Heathtclr”
IMPEDANCE BRIDGE KIT

A LABORATORY INSTRUMENT NOW WITHIN
THE PRICE RANGE OF AlLL

Measures Inductance from 10 microhenries to 100 henries capac-
itance from .00001 MFD to 1000 MFD. Resistance from .01 ohms to 10
megohms. Dissipation factor from 001 to 1. “Q* from 1 to 1000,

Ideal for schools, laboratories, service shops, serious experimentors.

An impedance bridge for everyone — the most useful instrument of all,
which heretofore has been out of the price range of scrious experi-
mentors and service shops. Now at the lowest price possible. All highest
quality parts. General Radio main calibrated control. General Radio
1000 cycle hummer. Mallory ceramic switches with 60 degree indexing
—- 200 micro-amp zero center galvanometer — 15 of 19% ceramic non-
inductive decade resistors. Professional type binding posts with standard
34" centers. Beautiful birch cabinet. Directly calibrated “Q" and dissipation factor scales.
Ready calibrated capacity and inductance standards of Silver Mica, accurate to 15 of 19
and with dissipation factors of less than 30 parts in one million. Provisions on panel for
external generator and detector. Measure all your unknowns the way laboratories do — with
a bridge for accuracy and speed.

Internal 6 volt battery for resistance and hummer operation. Circuit utilizes W heatstone,
Hay and Maxwell circuits for different measurements. Supplied complete with every quality
part — all calibrations completed and instruction manual for assembly and use. Deliveries
are limited. Shipping weight, approximately 15 lbs.

3

TELEVISION
ALIGNMENT

. GENERATOR
KIT

® Power factor scale ® Bridge type circuit : E}"?rYIhinS you want in a tele-
® Measures resistance ® Magic eye indicator . vision alignment generator. A
® Measures leakage ® 110V. transformer -WIde band sweep SCncIgtoracover.

: Spdde ing all TV frequencies 0- 46
® Checks paper-mico- 5410100 — 174 to 220 Mega-

ctrol | I o ¢
electrolytics ® All scales on pane cycles, a marker indicator covering

19 to 42 Megacycles, AM modu-

lacion for RF alignment — va- . W ELSE TO BUY

£ Checks all types of condensers, paper-mica-elec-
¢ trolytic-ceramic over a range of .00001 MFD. to
1000 MFD. All on readable scales that are read riable calibrated sweep width
direct from the panel. NO CHARTS OR MUL- ¢ 0-30 Mc. — mechanical driven
TIPLIERS NECESSARY. A condenser checker i inductive sweep. Husky 110V. 60 cycle power transformer operated — step type output

anyone can read without a college education. A ? attenuator with 10,000 to 1 range — high output on all ranges — band switching for each
leakage test and polarizing voltage for 20 to 500 : range — vernier driven main calibrated dial with over 45 inches of calibration — vernier
volts provided. Measures power factor of elec- | driven calibrated indicator marker tuning. Large grey crackle cabinet 1618” x 1034” x
trolytics between 09 and 50%. 110V, 60 cycle @ 7-3/16". Phase control for single trace adjustment. Uses three'high frequency triodes plus
transformer operated complete with rectifierand ; Y3 rectifier — split stator tuning condensers for greater efficiency and accuracy ar high

frequencies — this Heathkit is complete and adequate for every alignment need and is
supplied with every part — cabinet — calibrated panel — all coils and condensers wound,
calibrated and adjusted. Tubes, transformer, test leads — every part with instruction
manual for assembly and use. Actually three instruments in one — TV sweep gencrator —
TV AM generator and TV marker indicator.

magic eye tubes, cabiner, calibrated panel, test
leads and all other parts. Clear detailed instruc-
tion for assembly and use. Why guess at the
quality and capacity of a condenser when you can
know for less than a twenty dollar bill. Ship-
ping weight, 7 1bs. Model C-2.

EXPORT DEPT.

13 East 40th St
NEW YORK CiTY (16}

CABLE: ARLAB—-N.Y.

7% HEATH COMPANY
... BENTON HARBOR 20, MICHIGAN
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TUBE CHECKER KIT

Dealtures

5. Checks every tube element
6. Uses latest type lever switches
3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter
4, Complete range of filament voltages 8. Large size 11" x 14 x 4" complete
9. Checks new 9 pin piniatures

1. Measures each element individually
2. Has gear driven roller chart

Check the features and you will realize that this Heathkit has all the
features you want. Speed — simplicity — beauty — protection against
absolescence. The most modern type of tester — measures each element
— beautiful Bad-Good scale, high quality meter — the best of parts —
rugged oversize 110V. 60 cycle power transformer — finest of Mallory
switches — Centralab controls — quality wood cabinet — complete  set
of sockets for all type tubes including blank spare for future types — fast
action gear driven roller chart uses brass gears to quickly locate and set
up any type tube. Simplified switching cuts necessary time to minimum
and saves valuable service time. Short and open element check. No matter
what arrangement of tube elements, the Heathkit flexible switching ar-
rangement easily handles it. Order your Heathkit Tube Checker today.
See for yourself that Heath again saves you 24 and yet retains all the
quality — this tube checker will pay for itself in a few weeks — better
build it now.

Complete with detail instructions —all parts — cabinet — roller
¥ chart — ready to wire up and operate. Shipping Wt., 15 lbs.

v

SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

v I, X, e o
ELSE TO
BUY

Experimenters and servicémen working with a
square wave for the first time invariably wonder
why it was not introduced before. The charac-
teristics of an amplifier can be determined in
seconds compared to several hours of tedious
plotting using older methods. Stage by stage,
amplifier testing is as easy as signal tracing.
The low distortion (less than 194 ) and linear
output ( = one db.) make this Heathkit equal
or superior to factory built equipment selling
for three or four times its price. The circuit is
the popular RC tuning circuit using a four gang
variable condenser. Three ranges 20-200, 200-
2,000, 2,000-20,000 cycles are provided by
selector switch. Either sine or square waves
instantly available at slide switch. All compo-
nents are of highest quality, cased 110V. 60
cycle power transformer. Mallory F.P. filter con-
densers, 5 tubes, calibrated 2 color panel, grey
crackle aluminum cabinet. The detailed instruc-
tions make assembly an interesting and in-
structive few hours. Shipping Wt., 13 lbs,

Hew Heatlkit
BATTERY
ELIMINATOR KIT

Now a bench 6 Volt power supply kit
for all auto radio testing. Supplies 5 -
715 Volts at 10 Amperes continuous
or 15 Amperes intermiteent. A well fil-
tered rugged power supply uses heavy
duty selenium rectifier, choke input filzer
with 4,000 MFD of electrolytic filter,
0 - 15 Volt meter indicates output. Out-
put variable in eight steps. Excellent for
demonstrating auto radios. Ideal for
servicing — can  be lowered to find
sticky vibrators or stepped up to equiva-
fent of generator overload — easilv
constructed in less than two hours.
Complete in every respect. Shipping
Wt., 18 lbs.

NEW Healhkil"
SIGNAL TRACER AND
UNIVERSAL TEST SPEAKER KIT

The popular Heathkit signal tracer has now
been combined with a universal test speaker at
no increase in price. The same high quality
tracer follows signal from antenna to speaker
—locates intermittents—defective parts quick-
er—saves valuable service time—gives greater
income per service hour. Works equally well
on broadcast — FM or TV receivers. The test
speaker has assortment of switching ranges to
match push pull or single output impedance.
Also test microphones, pickups — PA systems
— comes complete — cabinet — 110V. 60
cycle power transformer — tubes, test probe,
all parts and detailed instructions for assembly
and use. Shipping Wt., 8 lbs.

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY (16)

CABLE: ARLAB~N.Y.

JUNE, 1950

THhe HEATH COMPANY
... BENTON HARBOR 10,
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PROFESSIONAL

LABORATORY APPEARANCE

il
i o adds @ pleass
niform ’”l}';”!i any shop-

e B
Hed’h:;loieuiml“l touc

BROADCAST MODEL BR-1
550 to 1600 Ke.

Ideal AC operated superheterodyne receiver for home use or replacement in
console cabinet. Comes complete with attractive metal panel for cabinet
mounting. Modern circuit uses 12K8 converter, 12SH7 input IF stage, 12C8
output IF stage and first audio 12A6 beam power output stage, SY3 rectifier.
Excellent sensitivity for distant reception with selectivity which effectively
separates adjacent stations.

The husky 110 V. cased power transformer is conservatively rated for long life.

The illuminated six inch slide rule dial is accurately calibrated for DX recep-
tion. Enjoy the pleasure of assembling your own fine home receiver. Has tone,
volume, tuning and phono-radio controls. Chassis size 214”7 x 7" x 1215”
Comes complete with all parts including quality output transformer to 3.4 ohm
voice coil, tubes, instructton manual, etc. ( less speaker). Shipping Wt., 10 Ibs.
No. BR-1 Receiver $19.50.

No. 335 Communications Type Table Model Metal Cabinet..
No. 320 High Quality 5 PM Speaker for above....................

....$4.50
2.75

Heathtcl” J N

RO
SUPERHETERODYNE

Two new Heathkit Superheterodynes featuring the

. best of design and material. Beautiful six inch slide
rule dials — 110 V. 60 cy. AC power transformer
operated—metal cased filters—quality output trans-
formers, dual iron core metal can IF transformers —
two gang tuning condenser. The chassis is provided
with phono-radio switch——110 V. outlet for changer
motor and phono pickup jack. Each kit is complete
with all parts and detailed instruction booklet. Pic-
torial diagtams and step-by-step instructions make
assembly quick and easy.

Vew Heathkir

ADCAST AND 3 BAND

RECEIVER KIT

3 BAND MODEL AR-1
550 Kc. to 20 Mc.

Enjoy the thrill of world wide short wave reception with this fine new AC
operated Heathkit 3 band superheterodyne — amazing sensitivity 15 microvolt
or better on all bands. Continuous coverage 550 Kc. to over 20 Mc. Easy to
build with complere step-by-step instructions and pictorial diagram. Actractive
accurately calibrated six inch slide rule dial for easy tuning. Six tubes with one
dual purpose tube gives seven tube performance. Beam power output tube
gives over 3 watts output.

Separately assembled coil turret with band switch eliminates difficult construc-
tion. Conservatively rated 110 V. power transformer supplies full operating
voltages to all tubes for maximum reception. Has band switch, tuning, volume,
tone and phono-radio controls. Chassis size 214" x 7" x 1214” — supplied
complete — punched chassis — tubes — controls — transformers ( quality out-
put to 3.4 ohm yoice coil) — all small parts — hardware and instructions
(less speaker). Shipping Wt., 10 lbs. No. AR-1 Receiver $23.50.

No. 335 Communications Type Table Model Metal Cabinet.....
No. 320 High Quality 5” PM Speaker for above............

PUSH-PULL HIGH FIDELITY

AMPLIFIER KIT

T
¥ | . )-: >
i »)"‘

$12.50

! L

Build this high fidelity push-pull amplifier

and save two-thirds the cost—has two pre-
amplifier stages, phase inverter stage and

push-pull beam power output stage. Comes

complete with six tubes—quality output
transformer (to 3-4 ohm voice coil) tone

and volume controls—varnish impregnated

cased 110V. power transformer and de-
tailed instruction manual and all small

parts. Six watt output with output flat with-

in 1% db between 50 and 15000 cycles.
Build thisamplifiernowandenjoy it for years.

» » n
»
SHIP VIA
H E ATH c 0 FROM —__Parcel Post
L]
——Express
BENTON lMAluaou Freight
MICHIGAN et Way
Quaon. DESCRIPTION Price Total
————

Shipping Wt. 7| Ibs, Model A-4
12" PM Speaker for above. ... ... .. $6.95

ENCLOSED FIND [J CHECK . .. [] MONEY ORDER FOR_______
PLEASE SHIP C.O.D. . .

. POSTAGE ENCLOSED FOR___POUNDS

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY (16)

CABLE: ARLAB—-N.Y.

The HE AT H CONMPANY
... BENTON HARBOR 20, e

MICHIGAN
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|  HYTRON 1 544 performance

TV FIRSTY “_——; N

6uU4GT  HYTRON

high- MADE IN USA
perveance
damping

diode. | ﬂ 'Il

HYTRON
TV FIRST

16RP4
original rectangular
TV picture tube.

FREE

New Hytron Tool Catalogue. De-
scribes all the famous Hytron Service
Shop tools to date: Soldering Aid,
Tube Lifter, 7-Pin and 9-Pin
Straighteners, Tube Tapper, and
Avto Tool. Find out how these
Hytron Tools can ease your work.
Learn how you can save money,
Send for your free copy today!

www americanradiohistorv com
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/ 7/ Convert 10-12;
- Quickly, Profitably, Easily with
o-VUE

North American Philips has really
BIG PROFIT NEWS for you—and
BIGGER, BETTER PROTELGRAM
TV pictures for your customers,

up to 3’ x 4" in the sensational

NORELCO DUO-VUE now making

its world prémiere at $199.50 —
more televisiorr picture for less
money than ever before offered!

What is there in it for you? PROFITS

from PROTELGRAM’S Four-Way Plan

described on the right.

\ el Philips makes it easy and profitable

. ,\;eu\::es i cost  for you to—

Y vetaill, POVET 1. Sell PROTELGRAM to set builders in-

: terested in bigger pictures — 1315”

x 18",

2. Sell PROTELGRAM for cus-

tom-built, large-screen ‘in-

stallation, up to 3’ x 4’ for
homes, clubs, bars, hotels, etc.

3. Sell NORELCO DUO-VUE, television’s
newest, finest and biggest picture used
with the customer’s direct-view table
set to produce 3" x 4 pictures on a
home-movie screen. A flip of a switch
selects either picture, and you can con-
nect DUO-VUE to almost any table-
model receiver in less than an hour.
4. Sell PROTELGRAM in a conversion
cabinet to customers wanting to con-
vert their 10 or 1215 direct-view re-
ceivers to a picture larger than a 20”
tube gives. And you can make the con-
version in less than one hour following
the simple, straightforward instruc-
tions provided.

Right Now is the time to make extra
profits with PROTELGRAM. Read every
word of this ad. Then get in touch
with your distributor or send the cou-
pon now for all the facts.

*Prices slightly bigher west of Rockies. Connection charges extia.

NRT&E AMERICAN PHILIPS COMPANY, INC.

100 E. 42nd Street, New York 17, N. Y.

wWwWw.americanradiohistorv.com
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§'Sets to BIG PICTURE TV

JUNE,

1950
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PROTELGRAM UNIT

Projection box measures
only 814"x9"x 13", contains
optical system and align-
ment assembly, is designed
for quick easy service and
adjustment. The 215" 3NP4
projection tube is long-lived,
extremely low in cost. Com-
pact 25KV high-voltage unit
is only 814" x 415" x 7",

AUXILIARY CHASSIS

New auxiliary chassis fills
additional electrical require-
ments essential to adaption
of TV chassis to PROTEL-
G6rAM; makes change-over
quick and easy. Measures
only 8” x 12" x 4".

CONVERSION CABINET

Console cabinet measuring
22" x 273" x 461" pro-
vides space for installation
of customer’s 630 Type TV
chassis, comes equipped with
complete PROTELGRAM sys-
tem, auxiliary chassis, cabi-
net mirror and viewing
screen.

CONTACT YOUR

FOUR-WAY Profit Plan

Sell PROTELGRAM to the
man who builds his own!

Thousands of TV kits have been sold to the man
who likes to build his own equipment. These
handymen are ripe for PROTELGRAM, because
they can combine it with a TV chassis, get life-
size TV at a reasonable cost.

Sell PROTELGRAM
to custom set buyers

Clients who want built-in installations in walls
or cabinets are perfect prospects for PROTEL-
GRAM. Huge picture size, plus compactness and
flexibility, makes it the answer for this type of
user.

Sell PROTELGRAM
to trade-in customers

PROTELGRAM sells itself to customers who want
bigger pictures, but are reluctant to take a
trade-in loss. You can now use their present v
chassis, connect it with PROTELGRAM in a
cabinet such as shown at (3) left. They get a
234 square-inch picture, 13%" x 18,

Sell NORELCO DUO-VUE
for largest home-TV pictures

Only with NORELCO DUO-VUE can you offer
both direct-view and 3’ x 4* movie-size TV . . .
and at a reasonable price. This is the newest
thing in television for your customers who want
the best. Lots of sales opportunities in bars,
clubs, institutions and hospitals, too.

DISTRIBUTOR OR SEND COUPON TODAY

NORELCO DUO-VUE

Beautiful cabinet contains
PROTELGRAM  unit. Only
2314" high. 20" x 26" top
holds most any 10" or larger
direct-view table model. Con-
cealed ball-bearing casters
make it easy to pull out
from wall for 3’ x 4" view-
ing on external screen.
Offers customers choice of
two picture sizes for small
and large group viewing.

o000 CGOOOGOIONOOOOOONBROOOONNSS

NORTH AMERICAN PHILIPS COMPANY, INC.
Dept. P1-6, 100 East 42nd Street, New York 17, N. Y.

Gentlemen: Please send full information as checked
[0 PROTELGRAM SYSTEM [0 NORELCO DUO-VUE unit

[0 PROTELGRAM SYSTEM [0 PROTELGRAM SYSTEM
with auxiliary chassis for conversion console

Check here for Dealer Information on
[0 Norelco Electric Shaver [ Lady Norelco Electric Razor

www americanradiohistorv com
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A Nice Home

.A New Car

Happy Vacations

Get Your FCO Ticket
Jobs eventually paying
$3,000 to $7,500

“+ (Average Pay Reported by FCC
Nationwide Survey)!

are opening.up ..
right now for

FGC Licensed
Radiomen

and Travel

Add Technical Tfuining to Your Practical Experience and

Get Your FCC

COMMERCIAL
RADIO OPERATOR

It's EASY if you use GIRE Simplified Training
and Coaching AT HOME in SPARE TIME

Get your license easily and quickly and be ready for the jobs open
to ticket holders which eventually will pay $3000-7500 yearly (average
pay reported FCC Nationwide Survey).

OURS IS THE ONLY HOME STUDY COURSE
OF COACHING AND TRAINING
PRIMARILY PLANNED TO LEAD

DIRECTLY TO AN
FCC COMMERCIAL LICENSE

Your FCC ticket is always
recognized in all radio fields
as proof of your technical ability

NEW JOB SERVICE
to CIRE Graduates

When you get your FCC License, your name
is automatically mailed to every Chief En-
gineer in the U.S.A., every month, until
you get a job. Fing out how this NEW
SERVICE can help you get the job you want.

CIRE Job-Finding Service
Brings Amazing Offers of Jobs!

“1 now hold ticket Number P10-3787, and holding the license has helped I
me to obtain the type of job I've always dreamed of having. Yes, thanks
to CIRE, I am now working for CAA as Radio Maintenance “Technici ian,

at a far better salary than Ive ever had before. I am deeply grateful.” |
A. 8. Bukowsky, 3110 Boss Ave., Shreveport, La.

“I am working at WRJM as transmitter engineer, and I received this l

position in response to one of the em|)10\ ment applieations sent me upon l

completion of my course and the receiving of my Diploma. I received Name ...
my 1st class Radiotelephone License on March 2, 1949 I want to ex-
press my sincere appreciation to the staff of CIRF Address
George Hugo, 1141 Townsend Ave., New Haven, Conn.
CLEVELAND INSTITUTE OF RADIO ELECTRONICS City ....

Desk RE-18 4900 Euclid Bidg Cleveland 3, Ohio
Approved for Veteran Training under G.t, Bill of Rights”

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RE-18, 4900 Euclid Building, Cleveland 3, Ohio
(Address to Desk No. to avoid delay.)

LICENSE

in a Minimum of Time

GET THIS AMAZING NEW BOOKLET

. Tells of Thousands of Brand New
Better-Paying Radio Jobs Now
Open to FCC License Holders.

2. Tells How We Guarantee to Train
and Coach You Until You Get Your
FCC License.

3. Tells How Our Amazing Job-FIND-
ING Service Helps You Get the Bet-
ter-Paying Radio Job Our Training
Prepares You to Hold.

I want to know lLow I can get my FCC ticket in a minimum of time by
traming at home in spare time. Send me your FREE booklet
Making FCC License Information,"
and FREE booklet,
cover exams for Amateur License).

as well as a sample FCC-type exam
“"How to Pass FCC License Examinations,” (does not

|
1
“Aoney I
|
i

[ Veterans check for enrollment information under G. I. Bill.
.y N ¥ ¥ W N W ¥ N N N N N N _§N _§N _§N _§N_ ]
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Editorial Il 2:3

Whither Radio Servicing?

«++ The future of U. S. radio servicing is in for a boom . . .

By Hugo Gernsback

ing” in our April issue, while uncomplimen-

tary to a minority group of service technicians,

brought a surprising amount of mail agreeing
with our findings. There was little disagreement
on the whole.

But one letter, from Mr. Alex Johns, who
operates the Johns Radio Shop of Dubuque, Iowa
—was caustic in his comments. Yet some of the
points that Mr. Johns makes are thought-provok-
ing. His lengthy letter, broken down for simpli-
city follows:

1. Comparing a disorganized group of fanatics
(service technicians) with telephone servicing
people is unfair. The telephone company accord-
ing to Johns, has a complete monopoly on the
telephone. Furthermore, the telephone service
people are backed by a union.

2. How would we like it if one of the largest
radio corporations in the United States were to
take complete charge of radio and TV, manufac-
turing as well as servicing; then give the public
a choice of a table model or a console, charge for
installation, plus a monthly fee, and if you want
the set moved charge for that too. That would
be a monopoly similar to that the telephone com-
pany has now.

3. Radio service technicians are fanatics be-
cause if they weren’t so in love with their work
they would stop working long hours for starva-
tion wages. The radio repairman gets no protec-
tion—everyone is out for his scalp. No one goes
to bat for him. What is more, what support do
the radio magazines give the radio service tech-
nician?

4. Mr. Johns complains that the surplus-house
advertisers make unfair competition for radio
service people who have to pay much higher prices
for the components which they buy—sometimes
from 5 to 10 times more than the surplus houses
get for their merchandise.

He concludes his letter with a pessimistic: “I
never have and never will urge men into servic-
ing. It’s too rough”.

Let us now analyze the four points cited above
in their correct order.

Point 1. In the editorial “Unprofessional Serv-
icing” the parallel between the radio service tech-
nician and the telephone service men was made
purposely to induce radio people to appreciate
that the public demands and is entitled to good
service nowadays.

An obvious and most important point which
we did not feel necessary to make was that it
does not cost more to give good, courteous serv-
ice than sloppy and careless treatment to the cus-
tomer. No economics whatsoever is involved in
this. Yet that elementary point is frequently
missed. It has nothing whatsoever to do with
monopoly, as should be readily apparent.

JUNE, 1950

T HE editorial entitled “Unprofessional Servic-

Point 2. The suppositious case cited by Mr.
Johns has no reality anywhere in the world, not
even in Russia. It would be difficult to imagine
it in any country. Nor does even the American
Telephone and Telegraph Company—usually
thought of as a monopoly—cover the entire coun-
try. There are in Continental U. S. A. 5,700 inde-
pendent telephone companies which have no fi-
nancial connection with the American Telephone
and Telegraph Company. The independents inci-
dentally buy their telephone equipment from vari-
ous telephone manufacturing companies.

Point 3. Many years ago, in 1930, and for
some years thereafter, this magazine—at great
expense and effort—tried its best to bring into
life a national association for radio service people.
We organized the “Official Radio Servicemen’s
Association”, endeavored to have local chapters
formed, supplied the technicians with stationery,
badges, advertising matter etc. in an attempt to
improve their standing. The magazine met with
little encouragement by the service people in this
effort, because too many of them could not see
sufficiently far into the future and resisted all
organization. Unfortunately, they are now pay-
ing the price for this.

Point 4. We live in a free country, in a free
economy. Magazines just cannot lawfully refuse
one class of advertising and accept another. This
should be obvious. It is also true that merchan-
dise varies in price in every line in the United
States. You can buy surplus standard telephones
and you can buy surplus plumbing and automo-
bile components, too. Service people in all lines
buy where they can. If they buy standard new
merchandise they must charge more money for
their work. If they buy surplus merchandise they
can charge less—although the customer should
be told if new components or surplus parts are to
be used. Then, let the customer choose.

In the last analysis it resolves itself down to
the following:

The service technician must be a good business-
man if he wishes to succeed. The American pub-
lic has been taught to pay for what it gets. We
have found, as a rule, that the high-class cour-
teous, careful, and businesslike service technician
makes money, that he has the confidence of his
customer and that his customer usually refers
him to his friends. No service technician worth
his salt has to work for starvation wages. He
does not have to compete with cut-price starva-

. tion competition if he does not want to.

We also repeat what we have said in these col-
umns before: Television is now in its ascendency
and radio servicing in this country is headed for
the greatest prosperity it has ever seen. All signs
indicate that this condition will continue at least
until 1955 and quite possibly much longer.

www americanradiohistorv com
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Projection Unit for TV

An optical system
for custom TV sets

By
DAVID T. ARMSTRONG

NTIL recently projection TV has

been a luxury product for the

carriage trade. Now, it is pos-

sible to manufacture compact
projection sets at prices comparable
to those of 16- and 20-inch direct view
receivers. The Norelco Protelgram is
such a unit which can be adapted to
existing sets or used with specially
designed cirecuits.

Several - picture sizes are available
with the basic Protelgram unit. The
size of the picture depends upon the
“throw distance” which is measured
from the 'top of the corrector lens to
the viewing screen. The throw distance
may be straight-line distance, or it
5 may be the sum of two or three
E straight-line distances bent to any con-
. venient angle by plane surface mirrors.
See Fig. 1 for illustrations of three
common throw distance designs in
receivers.

The throw distance varies according
to the lens used. All the optical parts
of the projection system are the same
for all units; the corrector lens is the
only part that requires changing when
the projection throw distance is
changed. This operation must be per-
formed at the factory. Three models
with the indicated throw distances are
now available; for data study the
figures in the tabie.

Photo of the television cptical system znd its high-voltage supply (fromt).
The unit can be adapted te existing sets or built into custem installations.

G
=
Ty
nifild
i

A high voltage unit

The high-voltage supply now used
with the unit operates with a divided
type of plate power supply of the type
popularized in the 630 TS chassis. The
negative side of thé plate power input
is insulated from the chassis. (See
Fig. 2.) Since the maximum permissi-
ble B-minus voltage is determined by
the heater-cathode rating of the 6BG6-
G tube, this voltage must be limited to
135 volts. The 100 volts B-minus pro-
vided is well within this limit.

The output of this high voltage unit
varies with the d.c. input supply volt-
age. The high voltage output is rated at
25 kv = 2 kv at no load with an input
snpply voltage of 350 volts. As little as
a 10-volt change, plus or minus, of the
A typical imstallation. Chassis at top contains front end, sound, and video if’s. input voltage will show up as approxi-
Chassis zt right houses the sweeps. High-veltage power supply is at left.

+ Vice President Electronics Research.

RADIO-ELECTRONICS for
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Television

mately 750 volts change in the output
potential.

The receiver power supply should
provide an input potential of 350 volts
maximum during projection, with a
beam current of approximately 100 pa.
When the line voltage varies between
the normal RMA limits of 105 to 125

SCREEN MIRROR SCREEN MIRROR
45° 45°
OPTICAL BOX MIRROR
45°
| ] OPTICAL 80X
Nscacsn OPTICAL BOX

Fig. 1—Three methods of getting throw
distance. Mirrors decrease efficiency.

volts the input supply voltage should
not exceed 380 volts, nor be less than
320 volts.

When the beam current is varied
from 0 to 100 pa, the input current
changes by approximately 12 ma. Any
receiver that is to operate under ab-
normal line voltage conditions must
have a regulated input supply. This is
important because the quality of the
picture depends on the performance
characteristics of the high voltage
which supplies the second anode of the
picture tube.

Dust and spurious light

Dust accumulation on the surface of
the corrector plate of the optical box
is undesirable because it affects the
brightness and contrast of the pro-
jected image. There is loss of illumina-
tion and the tiny dust particles cause
dispersion of the light emanating from
the projection box.

Two possible remedies are dust
proofing the optical path from the pro-
jection box to the screen and eliminat-
ing or shielding reflecting surfaces
close to the optical path. Fig. 3 sug-
gests an effective type of dust proof
enclosure. The black buckram shroud
should not sag into the optical path.
This can be avoided by drawing it up
tightly and fixing it firmly about the
corrector lens with a rubber band.

Moupting the projection box in a
position which puts the corrector plate
in a vertical plane minimizes dust
accumulation.

The optical system

The correct adjustment of the opti-
cal system requires that the center of
the correction lens be exactly at the
center of the curvature of the concave
mirror. Adjusting screws facilitate this
correction and two v shaped marks are
brought together apex to apex to form
a cross.
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Because the projection tube is small,
only 2.5 inches in diameter, the focal
length may be as little as 4 inches.
This makes possible the projection of a
13.5 x 18-inch picture with a straight
line throw distance of 32 inches from
the correction plate to the viewing
screen, or a total of 40.5 inches from
the base of the optical box.

The optical system has a numerical
aperture (the sine of the semi-apex
angle of the cone of gathered light) of
0.64. The optical efficiency of the mir-
ror is the square of the numerical
aperture, or 419%. Masking, absorption,
transmission, and reflection losses re-
duce the overall optical efficiency to
approximately 20%. This 209% optical
efficiency assumes straight-line projec-
tion from the correction plate to the
viewing screen.

In most projection receivers there is
an aaditional plane mirror set about
45 degrees to bend the light beam from
a vertical to a horizontal plane. The
use of this one mirror decreases the
overall optical efficiency to approxi-
mately 17%.

The sharpness of the images pro-
duced by this optical system is ex-
tremely good, for the system can easily

Fig. 2—Circuit of high-voltage supply

render a definition of 1,000 lines, and
will readily reproduce the 525 lines
now used.

Although you get the best projection
picture with straight-line horizontal
projection, most installations do not
permit a total of 403 inches overall
distance in a horizontal plane (32
inches for the throw distance and 8%
inches depth from the correction lens
to the end of the optical box). Most
projection receivers using Protelgram
require one or more cabinet mirrors to
fold the light beam.. Any such projec-
tion receiver cabinet mirror must be a
first surface or plane surface mirror.
of good quality.

Any deviation of the reflecting sur-
face from a perfect plane will cause
optical distortion. Further, the closer
the mirror is positioned to the projec-
tion box the more ecritical it is with
respect to its flatness characteristic.
Therefore, in any two-mirror system
special attention must be given to the
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quality, selection, and mounting of the
mirror adjacent to the optical pro-
jection box.

The optical quality of mirrors made
from standard 13/64 or %-inch pol-
ished plate glass is satisfactory for
most projection receiver installations.

Protecting the picture tube

In direct view television receivers,
comparatively little attention is given
to protection of the expensive picture
tubes against the possibilities of screen
burns if the sweep circuit fails.

Where the second anode voltage is
developed by the flyback method there
is automatic protection against hori-
zontal sweep failure, and even against
a combination failure of both the hori-
zontal and vertical sweep circuits. But
for a simple and single vertical sweep
failure no protection is provided. This
is not so careless as it seems, for the
electron beam is not likely to be strong
enough to produce any fixed line burn
if the vertical sweep ecircuit fails.
Furthermore, the majority of sweep
failures occur in the horizontal sweep
circuit.

The separate high voltage unit in
the Protelgram does not depend upo.

Hiy DUT

. The rated output is 25 kv at no load.

the sweep circuit for its operation. The
electron beam energies of 90 pa, with
highlight peaks of more than 500 ua,
in the 3NP4 are sufficiently great to

Fig. 3—The otlcal system is shielded
from stray light and dust by a shroud.

destroy the screen face in a few sec-
onds if any part of the sweep. fails.
Bitter and costly field experience has
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revealed that of sweep failure may
occur often enough to warrant simple
precautions to prevent tube face burns.
Sweep burns, either line burns or spot
burns, usually destroy the usefulness
of the tube.

The diagram in Fig. 4 suggests a
simple protection circuit. The video

6SC7
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Fig. 4—This circuit protects the 3NP4
if either of the sweep circuits fails.
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Fig. 5—A video amplifier with cathode
compensation for use with Protelgram.

drive is applied to the grid of the
cathode ray tube and the direct cur-
rent brightness control is supplied by
a positive voltage on the cathode of
the picture tube. Positive horizontal
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pulses are taken from the secondary
winding of the horizontal output trans-
former and applied to the grid of one
triode section of the 6SC7 protection
tube through the .001-uf capacitor.
This grid-cathode circuit then operates
as a diode and forms a grid leak bias
which cuts off this triode section when-
ever horizontal sweep output voltage
is present. In a like manner, positive
vertical pulses cut off the other section
of the 6SC7 dual triode protection tube
when vertical sweep output voltage
exists.

If the signals from the horizontal or
vertical sweep disappear, either or both
of the triode sections of the 6SC7 con-
trol tube will begin to draw large plate
currents which will increase the poten-
tial at the cathode. Such cathode volt-
age will bias the picture tube as it is
also applied to the cathode of the
picture tube.

The plate voltage applied to the
6SC7 must be obtained from the same
source that supplies input potential
for the high voltage unit to insure pro-
tection if the sweep power fails.

A video amplifier

A cathode compensated video output
stage will supply all the Protelgram
requirements and requires far less
power. For the same bandwidth the
plate load is larger than in the conven-
tional type amplifier. More output volt-
age can be obtained for the same cur-
rent swing, or, better still, a specified
output voltage can be developed with
much less current swing. The lower
average current reduces the drain on
the power supply by as much as 30 ma.
It is also possible to use a wider selec-
tion of tubes for the video output.

One disadvantage is that at the high
frequencies the maximum output of the
amplifier is somewhat reduced as a re-
sult of the shunting effect of the output
capacitance across the relatively large
plate load.

Fig. 5 shows a cathode-compensated
video amplifier which has worked out
well. The total output capacitance of

this amplifier is about 45 uuf. This is
made up of the output capacitance of
the 6AG7 tube, the input capacitance
of the 3NP4 projection kinescope, the
wiring capacitance, and the capacitance
of the three-foot lead to the projection
tube.

The 6AU6 driver stage uses the con-
ventional shunt-series peaking and
provides for noise clipping at the cut-
off in its grid circuit. The 6AGT7 uses
cathode compensation. Bandwidth is
4.5 me at 3-db points.

The cathode compensation cannot be

Throw | Width | Height
Distance| (inches) |(inches)
(inches)
Model 161A| 23% 1314 10
flor table to
models 23 %
Model 160A| 31 16 12
t o1 consoles| 32 18 13%
Moudel 1624 70 32 24
For large
scale pro-| 90 I 48 36
jection. 110 64 52

’I—‘;ble shows the picture size and throw
distance of the three different models.

given theoretically, but must be deter-
mined by experiment in each case, for
it depends upon the individual chassis
arrangements and choice of compo-
nents. Values shown may be used as
starting points. Decrease inductance
as capacitance is increased. Cathode
bias is 11 volts at low frequencies.

An adaptor and power supply
The Protelgram system may be
added to existing chassis and an
adaptor circuit with its plug in possi-
bilities is illustrated in Fig. 6. This
adaptor circuit requires the addition
of two Amphenol sockets to an existing
chassis and another small power sup-
ply unit with the protection tube circuit
buiit in. The power supply may be
added to the existing chassis if there
is room or it may be built on another
small chassis of its own. This adaptor
circuit offers intriguing possibilities to
the experimenter since it is an attach-
able-detachable package unit.
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Fig. 6—Circuit showing how Protelgram can be adapted to a typical receiver.
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New Picture Tube for Color TV

OLOR television for the general

public is now one step nearer,

because of a new color viewing

tube just developed by RCA. The
new kinescope is based on a different
principle from any previously de-
scribed, though it has some resem-
blance to the Geer tube or Du Mont
Trichromoscope.

The new tube may be built with
either one or three electron guns, with
no change in the principle of operation,
though of course with some variation
in the details of circuitry and construc-
tion. It has been demonstrated with
RCA 525-line dot-sequential color
transmissions, but could be used with
other systems if desired.

The screen of the new kinescope is
made up of a vast number of dots of
color phosphors, arranged in triangu-
lar groups of one green, one red and
one blue dot. There are 117,000 of these
triangles in the present developmental
tubes, or 351,000 dots in an approxi-
mately 15-inch tube.

Directly behind the fluorescent
screen is a2 metal mask which contains
117,000 holes of approximately the
same size as the dots of color phosphor.
The holes are opposite the center of
each triangle, so they overlap equally
the green, red and blue dot of the
group. The angle at which the beam
comes through the hole then determines
which color dot will be excited (See
Fig. 1).

Positioning of the guns in the three-
gun tube of course determines the
angle at which the beam will be pro-
jected through the holes at the fluores-
cent screen. Each gun takes the place
of one of the tubes in the RCA three-
tube system (RADIO-ELECTRONICS,
January, 1950, page 28). When the red
dot is being received, the beam from
the red gun is modulated, being
strengthened or weakened in propor-
tion to the amount of red at that point
in the scene being scanned. The blue
gun takes over as the blue dot is re-
ceived, and since its beam reaches only
the blue dot on the screen, the blue
phosphor is excited in proportion to
the amount of blue in the point of the
scene being scanned. Thus each color
in the transmission is reproduced.

A means for converging the three
beams at the same point is required.
This is an additional electrode in the
three-gun tube. The degree of conver-
gence should vary during the line scan,
on account of the varying angle which
the sweeping beam makes with the
practically flat screen. This is provided
for by varying the voltage on the
convergence electrode.

An ingenious dodge makes the single-
gun tube the practical equivalent of
three guns. The heam from the single
gun is magnetically rotated, so that it
occupies in quick succession the posi-
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tions of the guns in the three-gun
kinescope. The beam is rotated by a
special deflection yoke (Fig. 2) which
can be adjusted on installation so that
it is in the position of the green gun
when the green dot is being received,
then moves to the positions of the red
and blue guns at the correct instant.

Convergence, which is controlled
electrostatically in the three-gun tube,
is controlled magnetically in this tube.
The variation in convergence as the
beam swings farther from the center
of the tube is provided for by a dy-
namic convergence circuit, output from
which is applied through a yoke shown
just inside the convergence yoke in
Fig. 2.

At least two research receivers have
been built for the new color kinescopes.
Both include a 27-tube standard black-
and-white chassis. One has 19 addi-
tional tubes for color synchronization,
sampling, additional power supply, ete.
The other, a simplified circuit, uses 10
extra tubes for these purposes.

Both the one- and three-gun tubes
operate with a final anode voltage of
18,000. The convergence electrode of
the three-beam tube operates at 9,000
volts and focussing voltages are in the
order of 3,000 volts.

A new circuit on these receivers—
not developed at the time of the Janu-
ary article—is that for color synchroni-
zation. Not only must lines and frames
be kept in perfect synchronization with
those of the transmitter, but in the
color receiver synchronization of the
color dots is essential. In early models,
there was a tendency for the receiver
to drift, with the result that the trans-
mitter might be sending out a red dot

while the receiver was only half way
between blue and red. The result was
that part of the red dot would be inter-
preted as blue and the rest of it as red,
causing a mixture of the two colors on
the screen.

RED, BLUE
&GREEN 5,
PHOSPHORS ON %
SCREEN L

PHOSPHOR

PLATE
Fig.1—Angle of beam determines color.

Additional pulses sent by the trans-
mitter during the blanking period after
each line are picked up from the video
amplifier just as are the other sync
signals. They are made to contro! the
sampling so that the receiver is locked
into step with the transmitter color-
wise as it is for line and frame scan.

Additional improvements are in
progress on these tubes and circuits,
but enough has already been demon-
strated to prove that an electronic color
television system with a single viewing
tube is possible today, and should be
economically and technically practical
within the next couple of years.

GMATIC {
TION »

Fig. 2—Diagram of {he single gun system adapted to a black-and-white TV set.
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Electronie TV Magnifier
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By RICHARD H. DORF
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Photo 1—Complete kit includes metal
box with relay, resistors, and capacitor
inside, and booklet showing connection
dlagrams for use with any TV receiver.

OWADAYS anyone can add elec-
tronic enlargement to almost
any television receiver with the
aid of a little device put out

by Federal Television Corp., New York
—the electronic magnifier, model MD-
100. The effect is the same as that of
the Garod Tele-zoom introduced some
time ago and sinece incorporated in
other manufacturers’ models. At the
press of a hand-held button, the pic-
ture enlarges as if the camera had
suddenly moved closer to the performer.
Another press and it returns to normal.

The actual effect on the eye varies
considerably with the particular pic-
ture. For some psychological reason,
some enlarged scenes give a tremendous
effect of greater nearness while others
seem to change hardly at all.

The entire magnifier consists of the
little black steel box shown in photo 1.
Inside it are one fixed and two vari-
able resistors, a capacitor and a 6.3-
volt relay with four s.p.d.t. contact as-
semblies. Leads from the contacts and
components come out through one hole
and a 23-foot cable comes out of
another. On the end of the cable is a
small hollow plastic sphere in which
a push-button switch is mounted.

The magnifier is diagrammed in the
figure and the inside appears in Photo
2. It was installed on an Admiral 30A1
chassis, as the diagram indicates. The
instruction book that comes with the
unit has 33 separate installation dia-
grams covering almost all electromag-
netically deflected models of 62 manu-
facturers.

How it works

In the diagram the relay contacts
are shown in their normal position, the
relay unenergized. The control button

at the end of the cable closes the cir-
cuit when pushed once and opens it
on the next push. The brown and black
relay leads are connected to any con-
venient source of 6.3-volt a.c. Dotted
lines in the diagram indicate connee-
tions that were removed when the mag-
nifier was installed. In each case, the
connection is remade by a closed pair
of relay contacts.

Now suppose we push the control
button once to energize the relay. In the
original receiver circuit, the plate volt-
age of the discharge section of the
6SN7-GT vertical oscillator is varied to
control height. The white and special
B+

VERT OUT

2LUGTERM STRIP
—

leads from the magnifier box cennect a
3.2-megohm potentiometer in shunt
with the set’s height control. Relay con-
tact section D switches the vertical os-
cillator plate to the new 3.2-megohm
resistor arm, which can then be ad-
Jjusted for the desired expanded height.
The set’s original height control still
varies the height when picture size is
normal. It must be readjusted, of
course, as its total value is changed by
the shunt. (The 3.2-megohm potentio-
meter, by the way, is listed in Federal’s
diagrams as 2.5 megohms, but its case
says 3.2. Its shaft has a red dot to
identify it.)

CONTROL BUTTON

x

6K8-GT 71
VIDEO OUT (- 123 FT CABLE

|| ~METAL BOX

BROWN

BLACK
WHITE !
RED |
GREEN !

EXP HEIGHT
(RED DOT}

| D
SEE TEXT
REY

LT BLUE |

EXP VER‘T LIN
;r__f CGREEN DOT)

DKBLUE 1 _
PINK | B 1

| /Eﬁi
ormnGe | T |

-

TAN—A""_T t 20K 2w
PURPLEI

Schematic of magnifier installed in Admiral 30A1 chassis. Other diagrams come
with the unit. Use tie lugs where possible to join long wires under chassis.
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The special lead is not in place when
the magnifier is bought. Some receivers
use a voltage-dropping rather than a
voltage-dividing arrangement for height
control, in which case only the B-plus
connection is needed. The diagrams in
the instruction book indicate when the
special lead must be added.

Vertical linearity is controlled in the
Admiral by varying the cathode re-
sistance of the 6K6-GT vertical output
stage. The original circuit, as shown,
varies slightly from the expanded cir-
cuit. In the original, both end connec-
tions of the 5,000-ohm potentiometer
are used, while in the magnifier circuit
only the arm and one end are connected.
The advantage in the original is that,
if the arm fails to make contact due
to dirt or age, the vertical deflection
will not fail entirely. That can be dupli-
cated in the magnifier, but the writer
did not think it worth while to bother
adding the extra lead.

Two long wires in the chassis must
be connected to wires from the magni-
fier—those from the vertical oscillator
plate and the vertical output cathode.
Rather than taping them and leaving
them hanging, install a two-terminal
strip inside the rear chassis apron be-
tween the height and vertical linearity
controls.

To increase the horizontal deflection
two things are changed. First, a 20,000-
ohm resistor is shunted across the
12,000-ohm screen resistor of the 6BG6
horizontal output stage. That increases
the screen voltage and the output,
which raises both secondary outputs of
the horizontal output transformer. The
width control is replaced by a .05-uf
capacitor. The capacitance is reflected
into the high-voltage winding, reducing
the voltage to something slightly below
normal and making the beam less stiff
so that the deflection current has greater
effect. The reflected effect on the high-
voltage winding reduces high voltage
to a greater degree than it reduces de-
flection current because the high-volt-
age winding is of much higher imped-
ance. The net result is more deflection
current and less high voltage which
gives a boost to the picture width.

Installation

Installing the magnifier is easy. The
only thing to be careful about is the
C-R tube—don’t let anything fall on it
and don’t drop the chassis when you're
carrying it.

The instructions suggest mounting
the black metal box in the cabinet. Two
wood screws are provided for the pur-
pose. The writer did not like that idea,
as the box would have to be detached
and dangled every time the chassis
came out. First thought was to hang
it like a rumble seat on the rear chassis
apron, but a better place was found on
top of the high-voltage cover. It was
mounted far enough forward to leave
the ventilating grill almost completely
clear. Very short self-tapping screws
avoid having anything stick down near
the high voltage.

To make the job look shipshape. all
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Photo 2—All the parts are mounted in the box, held together with four screws.

the colored leads were laced together
with waxed cord to the point where
they enter the chassis. All the leads for
vertical circuits were pushed through
the hole provided for the C-R tube
socket connections. The rest were led
back about 4 inches to the hole through
which the deflection—and focus—coil
leads come.

The brown and black leads for the
relay coil were soldered to pins 2 and
7 of the 6K6-GT video output tube,
which happens to be the most conven-
ient. The white and gray leads were
attached directly to the controls, and
the other two were brought to the two-
terminal strip installed for the purpose.

The color code is clear—but watch
the brown and light blue leads (the
word “light” is not used in the instruc-
tion book) to'avoid confusing them with

‘the tan and dark blue ones. If in doubt,

use an ohmeter. In addition, most of
the colors agree with those used in the
set’s own wiring.

The tan and purple leads go directly
across the 12,000-ohm resistor in the
6BG6 screen circuit—no trouble there.
Lead the orange, dark blue, and pink
wires over to the high-voltage com-
partment, then up again through one

of the holes. The transformer terminals
are marked clearly (though upside
down).

Clip the width-control connection
away from terminal 5, leaving enough
wire hanging out of the spaghetti for
connection. Scrape it with steel wool,
as it is enameled. Then tie the dark
blue lead to it. The writer wanted to
use a terminal but couldn’t find a place
to mount it without more drilling, so
the connection was simply wrapped
with Scotch electrical tape and left
alone. The leads are all laced and there
is no strain, but when taking off the
high-voltage cover with the magnifier
box mounted on it, it won’t be a good
idea to tug too hard on the leads.

Putting the chassis back in the cab-
inet is the next step, followed by ad-
justment. Push the button once or
twice to see that the relay clicks, then,
with size normal, readjust all the set’s
controls in the usual way. Push the but-
ton for enlargement, then adjust the
two control shafts on the magnifier
box for the desired magnification. Set
the horizontal drive on the receiver to
maximum, adjust width in normal con-
dition with the width control, and you’ll
have all the expanded width you want.

TELEVISION DX

Long-distance television reception is
a seasonal thing, with the summer
months a little more favorable than
the winter. With this in mind, we hope
to be getting more reports before long.

J. F. Hunnicult, West Hartford,
Conn., reports having received WTMJ-
TV, Milwaukee, on channel 3 last July
with perfect picture and sound. He
uses a T-inch Teletone with a Trans-
vision booster. Antennas are a stacked
conical, a modified Yagi array, a
stacked folded dipole, and a reflector
high-band array which is used for
dx-ing. These are all homemade. Mr.
Hunnicult has also received Strato-
vision station W10XWB.

G. F. Early, Topeka, Kansas, reports
receiving WKY-TV, Oklahoma City,
some 290 miles away. The unusual fea-
ture of this reception is that his an-
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tenna was at all times oriented on
WDAF-TV in Kansas City. A look at
the map tells the story. Receiver was a
Motorola 12VT13, and the antenna a
Ward T-49.

William Bashta of Los Alamos, N.
Mex. reports receiving KOB-TV, chan-
nel 4, Albuquerque, N. Mex.; WBKB,
channel 4, Chicago; and WTMJ-TV,
channel 3, Milwaukee, Wis.

R. Ulbrich of Erie, Pa. received with
very good picture and sound on March
6: WNBK, channel 4, Cleveland, Ohio;
WBEN-TV, channel 4, Buffalo, N. Y.;
WXYZ-TV, channel 7, Detroit, Mich.;
WWJ-TV, channel 4, Detroit; WJKB-
TV, channel 2, Detroit; and WHAM-
TV, channel 6, Rochester, N. Y. The
receiver is a Motorola Model 9L1 and
the antenna a BM312X2 stacked fan
Flecton.
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A DeLuxe Televiser

Part VI—Aligning the front end
and checking with visual method

F you have followed closely the con-
struction of this televiser since the
series began in the January issue,
you will probably have completed the

set and will have aligned the i.f.’s with
AM-type test equipment. In this in-
stallment, we will discuss the alignment
of the tuner and will show how align-
ment can be done or checked with a
sweep generator and scope.

It is difficult to completely align the
front end or tuner when it is in posi-
tion on the chassis because some of the
high-frequeney coils are hard to reach.
Adjusting these is made easier by us-
ing a special bracket made of .064-inch
or heavier 1-inch aluminum. The brack-
et is bent as shown in the photo and
drilled for mounting holes. It should be
long enough to hold the tuner chassis
at an angle where the high-band coils
and antenna terminals can be reached.
Remove the extension shafts and nuts
and bolts which hold the tuner to the
main chassis. Fasten the tuner to the
bracket as shown.

The Oscillator Coils

The oscillator coils can be aligned
when stations in your area are on the
air. The picture need not be a test pat-
tern.

Switch to the different channels. If
the audio from the station can be heard
around the middle range of the fine
tuning capacitor, leave that oscillator
coil and proceed to another channel. If
the audio comes in near minimum ca-
pacitance or if the picture is seen but
the audio cannot be heard at all at
the minimum-capacitance setting, then
leave the capacitor at about half ca-
pacitance and decrease the inductance
by spreading the turns on the coil until
the audio is heard. If the audio comes
in near maximum capacitance or if
neither picture or sound is received and
it is known that the station is on the
air then proceed to increase the in-
ductance by squeezing the turns of the
oscillator coil until the sound and pie-
ture come in. The only exception to the
above is for U-shaped coils for channels
10 to 13 inclusive. In this case, squeez-
ing the two sides together will decrease
the inductance thereby inereasing the
frequency while spreading the sides
out or making the coil more circular
will increase the inductance and there-
fore decrease the oscillator frequency.

One end of a high-frequency oscilla-

tor coil can be unsoldered and the coil
lengthened or shortened slightly to in-
crease or decrease its inductance. This
applies to the r.f. and mixer coils as
well. If it is necessary to do this in more
than one or two cases, check the wiring
of the entire tuner before proceeding.
Make sure that the switch, components,
wires ete. to and from the switch do
not differ from the layout. If the layout
is followed, you need not do more than
squeeze or spread the coil turns. In-
sulated rods and pliers will be handy
for these coil adjustments.

The r. f. and mixer coils

These coils are coupled together and
their adjustments are similar. Adjust-
ments must be made with a test pat-
tern on the screen and the audio care-
fully tuned in. Squeeze the plate coil
turns together. If the signal gain de-
creases, spread the coil turns apart
until the picture gain becomes maxi-
mum or the test pattern begins to tear.
Then squeeze the turns together until
the picture just starts to get weaker.
At this point the picture quality im-
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Fig. 22—Response of the loaded i.f.’s.

proves. Repeat the procedure for the
mixer grid coil. Retouch each coil in
turn until the lines in the vertical
wedges are as distinet as possible. It
will be possible to see these lines clear-
ly all the way in—or nearly—in to the
most narrow part of the wedge.

If you have succeeded with other
channels but one cannot be brought up
to the same quality, skip over it for
a day or two and hope the quality of
the transmission will improve. This oc-
curs at times when adjustments are
being made to the transmitting equip-
ment and quite often an improvement is
made within a few hours.

After all the transformer coils for

www americanradiohistorv com

By
CHARLES A. VACCARO

each active station are adjusted, the
oscillator coils can be touched up so
the fine tuning control will bring in
the different channels at approximately
the same position of its range. Set it
to the middle of its range and leave it
there. Switch to the various channels
and adjust each oscillator coil slightly
so the sound can be heard for each.
The only occasion where you may not
want each channel to fall on the same
fine tuning control position is if you
are located where signals can be re-
ceived on two adjacent high-band chan-
nels such as 8 and 9, 10 and 11 or
12 and 13. In this case, the higher of
the two must tune as closely as pos-
sible to minimum capacitance so the
lower channel can be tuned near maxi-
mum capacitance. This will usually be
an exception so in most cases you will
be able to set the osc. coils so the chan-
nels in the area will fall in at the
same tuning position when the selector
switeh is rotated.

After the high channels have been
aligned and the tuner is fastened back
down to the main chassis, it may be
necessary to touch up the coil adjust-
ments slightly. This is due to the re-
duced inductance to ground after add-
ing the other two ground leads.

The tuning of the r.f. and mixer
coils is usually unaffected and that of

‘the oscillator coils will be slight if at

all.

After the front end alignment has
been completed, an additional improve-
ment can usually be gained in picture
quality by touching up three of the
cores in the i.f. strip. Tune in the chan-
nel displaying the best test pattern.
Touch up the 25.0-, 25.3-, and 25.4-me
adjusting serews. These will not re-
quire more than one and usually not
more than % of a turn. Turn the screw
slowly clockwise and note if an im-
provement is apparent. If no improve-
ment is noted, return the screw to
its former position and move up to
the next one in the order listed. The
trailing edges of the shaded circles of
the test pattern will appear to stand
out or have a third dimension as the
core is turned in. Back off the ad-
justment to the point where this effect
just disappears. If the screw is backed
off too much, the whites will become
streaked with gray and the sharp por-
tions of the picture will smear. Do not
touch any adjustments other than the

RADIO-ELECTRONICS for


www.americanradiohistory.com

three that have been mentioned.

Place the sync selector switch in the
ASC position and readjust focus and
contrast controls.

Decrease the width of the raster if
necessary by turning the core out of
the width control. Turn down the con-
trast control slightly so the blanking
bars can be seen on the edges of the
raster. Turn the AsC horizontal hold
control to the middle of its range. Ad-
just the horizontal discriminator ad-
justment screw protruding from the
rear panel while switching the station
selector switch off and on the channel
being viewed. Adjust the screw so the
picture is in sync the instant the chan-
nel is switched on. Then adjust the
phasing screw at the opposite end of
the discriminator transformer so the
blanking bars are equal on each side
of the picture. If this latter adjust-
ment has to be changed very much the
procedure should be repeated. The ad-
justment can be checked by rotating
the AsC horizontal hold control to full
clockwise and counter-clockwise posi-
tions. The picture should not go out
of syne in either direction.

It is a good time now to become
familiar with the proper vertical hold
position for interlacing. The picture
may or may not slip out of sync at
the extreme ends of the vertical hold
control. However near both ends of the
control the space between the horizontal
lines will be wide and appear station-
ary. At a position about half way be-
tween these two limits the lines will
appear to be moving and the space be-
tween lines will be very thin. This is
the proper position for the vertical hold
control.

Using sweep gen. and scope

Although not entirely necessary, an
oscilloscope and sweep generator are
useful for checking the passband and
response of the various circuits.

To check the alignment of the video
i.f.’s, set the sweep generator at 24 me,
adjust it to sweep through 10 me, then
connect it to the mixer grid. Connect
the scope between the junction of the
6ACT7 video peaking coils and ground.
Keep the output low so the amplifiers
are not overloaded. Use an accurate
signal generator or marker generator
to check the response at points shown
on Fig. 20. Be sure that the 25.75-me
marker is half way down the slope. If
the curve differs from Fig. 20, repeat
the alignment as described in the May
issue. Complete the check with the
marker generator set at 21.25 me.

Connect the sweep generator between
the grid and ground of the 6SH7 lim-
iter on the sound i.f. strip. With the
marker still set to 21.25 me, tune the
sweep generator to this frequency and
set it to sweep approximately 2 mec.
Connect the scope to the grid of the
6SF5 or 6V6 a.f. amplifiers. Advance
the gain on the scope and keep the
generator output just high enough to
produce a fair-sized pattern on the
scope.

Adjust the bottom screw of the a.f.
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discriminator transformer for maxi-
mum deflection on the scope and adjust
the top one for the typical disecrimina-
tor response curve. Continue the ad-
justments until the center portion of
the trace is as straight as possible be-
tween peaks, and the peaks have maxi-
mum and equal amplitudes above and
below the 21.25-mc marker. See Fig. 21.
The bottom adjustment affects the am-
plitude of the trace while the top
shifts the response about the center or
marker frequency.

Move the signal generator to the
mixer grid and adjust both cores of the
sound i.f. transformer so the response
is maximum and the linearity is as
shown in Fig. 21. Check this by moving
the marker to 21.15 and 21.35 mc. These
points should be equidistant from the
peaks.

Unless the sweep generator has
crystal-controlled frequencies for the
r.f. sound carrier for each channel, use
the station’s sound carrier to adjust
the oscillator coil as described in the
beginning of this installment. Just bee
sure that the stations all come in at
approximately the same position on the
fine tuning control.

Remove the 300-ohm line between
the antenna terminals and the tuner.
Connect the generator to the tuner,
using a non-inductive resistor—usually
100 or 200 ohms—to match the tuner
to the generator. Shunt the 22-mec
mixer plate coil with approximately
350 ohms and connect the scope be-
tween ground and the junction of this
coil, the .0047-uf capacitor, and 36,000-
ohm resistor. Turn down the contrast
control and leave it until the prelimi-
nary adjustment of the front end is
completed.

Switeh the tuner to the lowest chan-
nel and adjust the generator as closely
as possible to the center of the channel.
Adjust the sweep to 10 me. Set the
scope and generator gain controls so
the trace is visible. Adjust the mixer
grid and r.f. plate coils to obtain a
nearly-flat, maximum-response curve.
Sacrifice some gain for a nearly-flat
curve if it droops in the center. Spread-
ing and squeezing the turns on the
coils will increase and decrease their
resonant frequencies, respectively. Sep-
arating the two coils will decrease the
bandwidth. Moving them together in-
creases the bandwidth and reduces the
amplification. Coil changes will be
minor if they are reset as shown in
Fig. 14. Crystal-controlled markers
can be used to mark the edges of the
band.

For the dual-channel positions 8-9,
10-11, and 12-13, select stations which
are or will be in your area and adjust
the coils for maximum response. To
cover the six highest channels, adjust
the oscillator coils so the sound for the
higher of each pair comes in at mini-
mum setting of the fine tuning control.
The r.f. and mixer coils are adjusted
wide enough to cover both channels.
For example; a range of 180 to 192 me
is required to admit both channels
8 and 9.
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Set the sweep generator to the upper
limit of the lower channel and sweep it
over 15 mec. Adjust the coils for as flat
a response as possible over approxi-
mately 12 me. If crystal markers are
not available, shunt the five video i.f.
coils with non-inductive resistors of
about 350 ohms. Connect the generator
and scope as described for video i.f.
alignment. Use a 10,000-ohm resistor
in series with the scope. Adjust the
sweep to 15 mec. The pattern of the
loaded i.f.’s will be similar to the solid
curve shown in Fig. 22.

Bracket holds tuner during alignment

Reconnect the generator to the tuner
antenna terminals to check the overall
video response. Advance the contrast
control to nearly maximum and set the
fine tuning control for the sound on the
lower channel. Adjust the generator to
sweep 15 mec centered on the upper
limit of the upper channel. The re-
sponse will be similar to the broken
curve in Fig. 22. However, it should
not drop too sharply at 19.75 me.
Swing the fine tuning control to mini-
mum or to the best tuning point for
the upper channel. The response curve
will be the same but it should not drop
too sharply at the 25.75-mc end of the
curve.

The table shows the TV channels
with band-edge, carrier, and receiver
oscillator frequencies. Refer to it when
setting the sweep and marker genera-
tor frequencies and when making
calculations.

Table of the Important TV Frequencies

Channel Band Video Audio  Revr.
No. Carrier Garrier  Osc.
2 54-60 55.25 59.15 81
3 60-66 61.25 65.15 81
4 66-72 67.25 11.25 93
5 16-82 11.25 81.15 103
6 82-88 83.25 81.15 109
1 174-180 175.25 179.15 201
8 180-186 181.25 185.15 207
9 186-192 181.25 191.715 213
10 192-198 193.25 197.15 219
1 198-204 199.25 203,15 225
12 204-210 205.25 209.75 bk |
13 210-216 211.25 215.15 231

Note: Band, carrier, and oscillator fre-

quencies are in megacycles.

This completes the front-end align-
ment, so touch up the video i.f. and
syne disecriminator adjustments as
previously outlined in this installment.
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Televis

Television Dictionary

Scanning
The process of exploring an im-
age, usually with an electron
beam, in a predetermined pat-
tern. In standard television prac-
tice, scanning of an image is
accomplished in 625 horizontal
lines.

Scattering
The tendency of an electron
stream to spread out or diverge
due to the repelling influence
exerted on every electron in the
stream by every other electron.

&chmidt optical system
A method of projecting the im-
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{ CoRReCTING LENS
. A

o’

SPHERICAL MIRROR

age from the screen of a cathode-
ray to a larger viewing screen.
The system uses a spherical mir-
ror and a correcting lens to
compensate for spherical aberra-
tion.

Separator

A clipping circuit used to remove
a portion of a waveform by
virtue of its amplitude. In the
television receiver, a separator
circuit is used to extract the syn-
chronizing pulses from the com-
posite signal. (See Amplitude
separation.)

Sequential color transmission
A system of color television in
which picture elements of the
same color are transmitted as an
individual field. (See Color se-
quence.)

Sequential interlace
A system of interlacing in which
the fields are scanned in a pro-
gressive order. (See Progressive
interlace.)

Serrated Vertical Pulses
The wide vertical synchronizing
pulse is divided into a number of
narrower pulses in order to pre-
vent loss of horizontal synchron-
ization during vertical flyback.

Shading

An undesired reduction of back-
ground illumination of the im-
age, caused by secondary elec-
trons returning to the mosaic. In
the iconoscope, the impact of the
scanning beam knocks secon-
dary electrons out of the mo-
saic. Such secondary eleetrons
may return to other globules
and reduce the charge of the
globule capacitance.

Shading generator
A device for reducing shading
by generating waveforms

(Continued from page 38 of the May issue)

By ED BUKSTEIN

which are 180 degrees out of
phase with the shading signals
produced by the return of sec-
ondary electrons to the mosaic.

Spectral response
The same as spectral sensitivity.

Spectral sensitivity
The relative response of a pho-
tosensitive device to the differ-
ent wavelengths within its
range of response. For instance,
some phototubes have a spec-
tral sensitivity which is high in
the blue region, while other
tubes are mpore sensitive to red.

Spherical aberration
A defect of a spherical mirror
which prevents the light from
coming to a sharp focus on the
principal axis.

Spherical mirror
A curved reflecting surface of
such shape that it causes the
rays of light striking it to focus
upon a point on the principal
axis. (See Concave mirror.)

Spurious signals
The shading signals produced
by the return of secondary elec-
trons to the mosaic of a pickup
tube. (See Shading.)

Staggered interlace
A system of interlace in which
the fields do not follow in a pro-
gressive order. (See Quadruple
staggered interlace.)}

Staggered tuning
Alignment of successive tuned
circuits to slightly different fre-
quencies in order to widen the
over-all response.

Stratovision
A proposed system of increas-
ing the range of television cov-
erage by transmitting the sig-
nal from an airplane.

Sweep

Movement of the spot across the
screen of a cathode-ray tube.
Sweep is normally accomplished
either by applying a sawtooth
voltage to the deflection plates
(electrostatic deflection) or by
passing a sawtooth current
through the deflection coils.
(electromagnetic deflection).

Synchronization
Timing of an electrical action or
waveform. In the television re-
ceiver, the horizontal and verti-
cal sweep oscillators are syn-
chronized or locked-in by the
synchronizing pulses which ac-
company the transmitted signal.

Synchronization clipper
A circuit designed to remove the
synchronizing pulses from the
composite signal. (See Separator
and Amplitude separation.)

Synchronization pulses
Pulses transmitted along with
the picture information and used
to lock-in the frequency of the
sweep generators in the receiver.

Synchronization separator
Same as synchronization clipper.

Tearing
Splitting of the television pie-
ture due to improper synchroniz-
ation.

Telecast
A television broadcast.

Televise
The process of converting an op-
tical image into an electrical
image for transmission.

Test pattern
A fixed television image used to
determine the quality and cor-
rectness of adjustment of a tele-
vision system. (See Resolution
chart.)

Tilt
Scanning a field of view by mov-
ing the camera in a vertical
plane.

Trace
The path followed by the spot as
it moves across the screen of a
cathode-ray tube.

Trap
A tuned circuit used to eliminate

a given signal or to keep it out
of a given circuit. For instance,

E ]]:TRAP
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in the television receiver, traps
in the video circuits keep the
sound signal out of the picture
channel. One type of trap is
simply a tuned circuit which ab-
sorbs the energy of the signal to
be eliminated.

TV
A commonly used abbreviation
for television.

Vertical blanking
The apblication of cutoff bias to
the cathode-ray tube during the
vertical retrace.

Vertical centering control
The adjustment which shifts the
image in the vertical direction so

that it may be centered on the
screen.

Vertical hold

The adjustment which varies the
free-running frequency of the
vertical sweep oscillator in the
television receiver. When this ad-
justment is properly set, the in-
coming synchronizing pulses
will “lock-in” the frequency of
the vertical oscillator.

Vertical retrace
The movement of the spot from
the bottom of the image to the
top after each vertical sweep.
The cathode-ray tube is biased
beyond cutoff during this time.

Vertical synchronization
Locking-in of the vertical sweep
oscillator by the incoming verti-
cal synchronizing pulses. (See
Vertical hold.)

Vestigial sideband transmission
A method of transmission in
which one set of sidebands is
largely, but not completely, elim-
inated. This system is employed
in commercial television practice.

Video
Pertaining to television signals
or equipment.

Video amplifier
The amplifier stages following
the video detector in a television
receiver. They are designed to
have a flat response up to several
megacycles.

Video detector
The demodulator circuit which
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extracts the picture information
from the modulated carrier.

Width
The horizontal dimension of the
television image.

Width control
The adjustment which varies the
horizontal size of the television
picture. This is accomplished by
controlling the amplitude of the
horizontal sawtooth.

Yoke
The assembly containing the de-
flection coils used for electro-
magnetic deflection. (See electro-
magnetic deflection.)

(This concludes the Television Die-
tionary, which began in the Jan-
uary 1950 issue, and continued
through every issue thereafter.)
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Using the VR Tube

OME types of circuits, such as

" oscillators and unbalanced ampli-

fiers, are adversely affected by

changes in supply voltages. A
voltage regulator tube in the power
supply circuit may improve their oper-
ation greatly.

Voltage changes may be due to vari-
ations in the a.c. supply or to variations
in the load current acting through the
resistance of the power supply. A vol-
tage regulator tends to isolate its out-
put from changes of either type.

+
UNREG DC SUPPLY 1

3] Ry % I

-1 :
) "—<I|_
VR TUBE
R
E2
& laes ourpur

Fig. 1—Typical circuit using a VR tube.

Voltage regulator tubes are cold-
cathode, gaseous-discharge diodes. A
characteristic of gas-filled tubes is a
relatively constant internal voltage
drop within wide limits of current. In
these tubes, a current variation of
600% will produce a voltage change
from plate to cathode of less than 5%.

Gas-filled diodes have three charac-

" teristic voltages, determined by the gas
or gases used and the construction of
the tube. The starting or ionization po-
tential is the voltage which must be
impressed to start the initial ionization
and current flow. When the gas be-
comes ionized, the voltage across the
tube falls to a lower value, called the
operating potential. This operating po-
tential is maintained over a large range
of current values. If the voltage is re-
duced below the operating potential, a
point is reached where conduction stops.
This is the de-ionizing voltage.

The first two of these constants are
important in voltage regulation and
are specified by the manufacturer for
each tube type.

The regulator tubes most commonly
used are the OA3, 0OC3, and OD3,
which are also designated VR75, VR-
105, and VR150, respectively. In the
latter designations, VR stands for vol-
tage regulator and the 75, 105, or 150
is the operating voltage drop across the

" tube. These tubes have a maximum cur-
rent rating of 40 milliamperes. Regu-
lation is somewhat better if the current
does not exceed 30 ma. In these three
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How to use voltage regulator tubes

in designing power supply circuits

By CARL W. SHIPMAN

types the minimum current at which
the voltage is stable is 5 ma.

A filtered but unregulated voltage
considerably higher than the operating
potential for the tube must be supplied
to the regulator eircuit. Operating vol-
tages and currents for these three types
are shown in the table below.

The VR tube is placed in series with
a resistor Ry across the higher, unregu-
lated voltage E1, and the regulated
output E2. The load is connected in
parallel with the regulator-tube.

The total rurrent {, which flows
through Ks consists of the load current
I, plus the regulator tube current I,.
R, is chosen so that the total current
causes a voltage drop across it equal
to the difference between the d.c. ap-
plied voltage and the desired regulated
output. )

If the supply voltage increases, the
voltage across the VR tube and the
load begins to increase. However, a very
small change in voltage across the VR
tube produces a large change in cur-
rent. This increase in current increases
the voltage drop across R, The result
is that the voltage across the tube and
the load remains practically constant.
This same reasoning applies to a de-
crease in supply voltage.

+ P ——

UNREG VOLTAGE %R

Fig. 2—A 300-volt VR regulated supply.

If the load ecurrent increases, it tends
to reduce the voltage across the VR
tube, due to the increased voltage drop
across Rg. The tube responds by re-
ducing its current flow so that the
total current through R, is virtually
the same, with the result that the regu-
lated voltage undergoes only a slight
variation. If the load current decreases,
the tube current then increases a cor-
responding amount.

The value of the series resistor Rq
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is found by dividing the current which
flows through it into the voltage across
the resistor. This voltage is equal to
the difference between the unregulated
d.c. voltage and the régulated d.c. vol-
tage. In Fig./1, this voltage is E1 minus
E2. The current through the series re-
sistor is taken to be the maximum rated
current of the VR tube. In the follow-
ing example, this is 40 ma.

Suppose it were desired to supply a
regulated 150 volts to a small load. An
OD3 would be placed in the circuit of
Fig. 1. The unregulated supply voltage
must exceed 160 volts to ionize the
tube, and should be considerably higher
to allow drop aeross Ry If 250 volts
were available, the required voltage
drop across the series resistor would
be 250 minus 150 volts, or 100 volts.
The value of Ry is caleulated by divid-
ing 100 volts by 40 ma, resulting in
2,500 ohms. The power dissipation in
the resistor is 100 volts multiplied by
40 ma, or 4 watts. A value at least
twice as large as this would be used to
allow a safety factor. )

If the load current in this eircuit is
zero, the tube will draw 40 ma and the
output voltage will be 150 volts. If the
load current increases, the VR tube

~current will decrease correspondingly,
- maintaining a relatively constant out-

put voltage. If the load current rises

- to 35 ma, the current through the VR

tube will then be 5 ma, which is its
minimum value. Therefore this eircuit
will provide regulation for any’ value
of load current between zero and 35 ma.

Two or more voltage regulator tubes
may be connected in series to provide
higher values of output voltage as
shown in Fig. 2.

A jumper within the tube is con-
nected to two of the socket pins. The
power supply may be wired so that
removal of the: VR tube will disconneét "
the load. This is an excellent safety
and alarm device and should not be
overlooked in circuits where application
of unregulated wvoltage is undesirable. -

Tube Operating Starting Supply
type voltage voltage | voltage
OA3 75 100 105
ocC3 105 115 133
oD3 150 160 | 185
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Servicing— Test Instroments

Fundamentals of

Radio Servicing =

“Tinker to Evers to Chance!”

HAT hallowed phrase from the

world of baseball is a classic de-

scription of split-second, three-

way co-operation. In a radio re-
ceiver, though, we have another ex-
ample of one-two-three team play that
might well be paraphrased: “output
stage to transformer to speaker.”

Let us examine this trio, starting
with that familiar member, the speaker.
In the last chapter we learned that to
make a speaker “work,” we must have
a varying current flowing through the
voice coil. This voice coil cannot con-
tain many turns of wire for two good
reasons: first, there simply is not room
for a large coil in the restricted space
in which the voice coil moves, and this

4
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Fig. 1—A single triode output stage.

space ecannot be increased without
weakening the strong magnetic field
needed in the air gap.

Second, more turns of wire would in-
crease the inductance, and inductance is
something we do mot need in a voice
coil. The reason is that inductive re-
actance—unlike pure resistance— plays
favorites with frequencies, and it has
low-down tastes. It will allow a low
frequency to pass with comparatively
little hinderance, but its opposition
grows stronger and stronger as the fre-
quency becomes higher and higher.
Such partiality would mean that a
speaker with a highly inductive voice
coil would unduly accent some audio
frequencies and play down others. The
sounds coming from such a speaker
would not be a true reproduction of the
sound originally heard in the broad-
casting studio.

Voice-coil inductances are like whisk-
ers: we cannot get rid of them entirely,
but we can keep them whittled down.
The way to keep inductance small is
simply to keep the number of turns
low. Unfortunately this solution, like
the solution of nearly every other prob-

Part XV—The Power Output Stage

By JOHN T. FRYE

lem in this wacky radio business, gives
birth to a new problem. The strength
of the magnetic field produced by cur-
rents in the voice coil depends on two
things—the number of turns in the
coil and the strength of the current. If
we are going to have few turns, we are
going to have to have lots of current.
Heavy current means large wire. Large
wire means low resistance—and that is
what our voice coil has. You will soon
see why this low resistance complicates
coupling a speaker to the radio re-
ceiver.

Usually the d.c. resistance of a dy-
namic speaker voice coil lies somewhere
between 1 and 20 ohms, the average
being in the neighborhood of 5 ohms.
The impedance of the coil—resistance
plus inductive reactance—is roughly
259% higher than the pure resistance.
For example, a voice coil that has 4
ohms of resistance will present approxi-
mately a 5-ohm impedance to a fre-
quency of 400 cycles per second, this
being the frequency at which voice coil
impedances are usually measured. This
is good, for the impedance of our coil
consists chiefly of resistance and will
present a fairly uniform impedance to
all audio frequencies.

The output stage

Now let us go to the other end of
this triple-play combination and con-
sider the output stage of the receiver.
By “stage” we mean a tube or combin-
ation of tubes, together with proper
input and output ecircuits, that per-
forms a single operation on the signal

|
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Fig. 2—Output varies with grid signal.

passing through the receiver. The out-
put stage is the one that handles the
signal just before it is delivered to the
speaker. For the purpose of our study,
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we shall assume that our output stage
consists of a single triode tube con-
nected as shown in Fig. 1.

An alternating, audio-frequency volt-
age is delivered through capacitor C
from the preceding stage to the grid of
our output tube and appears across re-
sistor R. This means that the alternat-
ing voltage is really in series with the
fixed negative voltage that the bias bat-
tery delivers to the grid. Voltages in
series can be added like positive and
negative numbers in algebra. That
means that when the audio voltage is on
the negative half of the cycle, its value
is added to the bias voltage and makes
the grid more negative. During the pos-
itive half of the cycle, its value is sub-
tracted from the negative bias voltage
and the grid becomes less negative.

Fig. 2 shows what happens to the
plate eurrent while the grid voltage is
waltzing around in this dizzy fashion.
As might be predicted from our study
of triode action, the plate current rises
and falls right in step as the voltage on
the grid becomes less and more nega-
tive. As is evident from Fig. 2, the pat-
tern of the plate current is a repro-
duction of the audio voltage applied to
the grid.

“Eureka!” you are probably shouting
in your best Greek accent. “Here we
have exactly what we need to make our
speaker do its stuff: a varying current
that follows curves better than a lastex
suit! All we have to do now is to place
our voice coil in the plate lead of the
output tube and sit back and listen
to the program rolling in loud and
clear.”

Not so fast, my friend! You are for-
getting something—or several some-
things. Remember we said few turns
on the voice coil meant heavier cur-
rents—or rather excursions of current,
for it is variation in current that makes
our voice coil move back and forth.
Well, the plate current swings of our
triode are not likely to exceed 100 milli-
amperes, and that is far too small a
current to get much action out of our
speaker.

And there is another point. You will
recall that when we talked about char-
acteristics of vacuum tubes we found
that every tube has a plate resistance.
If we consider our output tube a gener-
ator of power—and it really is—this
plate resistance reperesents the intern-
al resistance of our generator. It is an

RADIO-ELECTRONICS for
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easily demonstrated fact that a maxi-
mum transfer of energy takes place
between a generator of power and the
thing receiving the power when the
“giver” exactly matches that of the
“givee.” (I'm haunted by the feeling
that there is some sort of an analogy in
there to a playboy trying to give a mink
coat to a chorus girl, but I can’t quite
pin it down.)

To demonstrate this “easily demon-
strated fact,” suppose we consider Fig.
3. Here we have a 100-volt generator
with an internal resistance Ri of 10
ohms and a variable external resis-
tance Re that is used as the load. The
table shows what happens to the cur-

;”"—I
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Fig. 3—Output varies as Re is changed.

1 II III v
Voltage Power in
Re Current across Watts
(Ohms) (Amperes) Re IIxIII
1 9.09 9.09 82.6
5 6.66 33.3 222.0
10 5 50.0 250.0
40 2 80.0 160.0
100 0.909 90.9 82.6

rent, the voltage drop across Re, and
the power dissipated by Re as its re-
sistance is set at various values. It is
readily seen that the maximum power
is delivered to the load when its re-
sistance is 10 ohms, the same as the
internal resistance of the generator.
Either increasing or decreasing this
load resistance results in a loss of
power. You might also note, for future
reference, that the maximum voltage
across the load resistance does not ap-
pear at this point but goes up as the
load resistance increases.

This is easy to see if you will con-
sider that when Re is made smaller, the
output voltage gets smaller, until Re
gets to zero and there is no output
voltage. With no output voltage there
can’t be any power because the power
is equal to voltage X current.

Going the other way, if Re is made
larger, the current keeps getting
smaller until there isn’t enough cur-
rent to have any output power.’

If our output tube is a 45 with 250
volts on the plate, its plate resistance
is 1,610 ohms; and it will deliver the
most power to a load in its plate cir-
cuit if the impedance of this load is
also 1,610 ohms. But, when a tube is
thus putting out its maximum amount
of power, the plate current variations
do not exactly follow the grid voltage
current changes, and we have some
distortion of the signal. (More about
this distortion subject in the next chap-
ter.)

This distortion can be reduced by in-
creasing the load resistance to some-
thing more than twice the plate resis-
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tance. This means a reduction from the
maximum power output of our tube, but
the loss is so small the ear cannot de-
tect it. For obtaining maximum ‘“un-
distorted power output” from our 45
tube, the manufacturer recommends a
load resistance of 3,900 ohms.

And now we see why the low resis-
tance of our voice coil presents a prob-
lem. There is a lot of difference between
the 3,900 ohms needed in series with
our output tube’s plate lead and the 5
ohms or so of impedance in our voice
coil. If we placed the voice coil in the
plate lead, practically no power would
be delivered to the speaker. What we
need is some dingus that will allow us
to “match” the high plate resistance
of the output tube to the low voice-coil
impedance of the speaker in the same
way that a plumber uses a reducing
coupling when he wants to connect a
large pipe and a small one together.

Output transformer

In discussing the transformer (Oec-
tober, 1949, issue of RADIO-ELECTRON-
ics), we said it provided a method of
changing high voltage at low current
into low voltage at high current. Sup-
pose we place a transformer between
the output tube and the speaker as is
shown in Fig. 1. Let the primary wind-
ing placed in series with the plate lead
consist of many turns of fine wire,
while the secondary connecting across
the voice coil is made up of a few turns
of heavy wire.

A review of the transformer action
story will help us understand exactly
what takes place when an audio signal
appears on the grid of the output tube.
First, this causes the plate current to
rise and fall. The surging of this vary-
ing current through the primary of the
transformer sets up an expanding and
contracting magnetic field that, in turn,
produces an alternating current in the
secondary winding. The flow of this
current through the voice coil makes
the cone move back and forth and pro-
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duce sound from the loudspeaker.

Because of the high inductance of
the primary, a considerable voltage ap-
pears across this winding. Since our
transformer is of the “step-down” type,
much less voltage appears across the
secondary, but the current in the sec-
ondary is accordingly much heavier
than in the primary.

As explained before, when a low re-
sistance is placed across the secondary
of a transformer, the heavy current
that this causes to flow in that winding
produces a magnetic field that weakens
the back-electromotive-force or imped-
ance of the primary. If we increase the
value of this load resistance and so
reduce the current in the secondary,
more “bucking voltage” is available
to the primary and its impedance to
the flow of a variable current rises. It
follows then that we can make the
primary impedance anything we wish
simply by varying the load across the
secondary. The whole thing works like
a pair of long-bladed secissors in which
a Y%-inch opening of the handles results
in a couple of inches of separation of
the points.

Just as the amount of control that
the handles have over the blades of
the shears depends upon the ratio of
the lengths of these two elements, so
does the effect of secondary load upon
the primary impedance of our output
transformer depend upon the ratio be-
tween the number of turns of wire
on each of these two windings. This
relationship has been neatly expressed
in one of those formulas so dear to the
heart of the engineer:

N — Zs

= 7
In this formula N is the turns ratio,
secondary to primary; Zs is the imped-
ance of the load connected to the sec-
ondary; and Zp is the impedance pre-

sented by the primary. Let’s see if we
can use this simple-looking ecritter to

i

Three essentials of the output stage are tube, transformer, and loudspeaker.
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ORN without arms and legs is the
extreme misfortune that befell
Freddie, son of service technician
Herschel Thomason of Arkansas. This
unusual freak of nature is a continuous
disaster for the parents. It will cost a
fortune to equip Freddie with artificial
arms and legs throughout the years.
With this issue we are putting Fred-
die’s plight up to our readers and
RADIO-ELECTRONICS is starting a collee-
tion for him. Every service technician
knows full well how he would feel if
such a terrible misfortune would befall
his family.

Servicing —Test Instruments

Freddie Thomason, 2-
son of a
tech-
gives a big

year-old

radio service

nician,
smile for his mom.

As Freddie’s father
is a service technician
himself, we trust that
every reader of RApio-
ELECTRONICS will con-
tribute handsomely to
the “Help - Freddie -
Walk-Fund.”

The publisher of
RADIO - ELECTRONICS
has already sent out
an appeal to the trade
and we are happy to
announce a number
of contributions re-
s ceived up to the time
Acme Photo we went to press.

No contribution is too small to help
in this worthwhile effort to make the
lot of Freddie’'s parents easier.

Make checks, money orders, etc.,
payable to Herschel Thomason and
send remittances to: !

Help-Freddie-Walk-Fund
% RADIO-ELECTRONICS
25 West Broadway
New York 7, N. Y.
Contributions received up to April 26:

Anonymous—Akron, Ohio $25.00
S. B. Darmstader—Chicago, Ill. 10.00
De Forest’s Training, Inc.—

Chicago, Il 50.00

Service for

FREDDIE

Allan W. Frifzsche, The General

Industries Co.—Elyria, Ohio 50.00
Hugo Gernsback—New York  100.00
S. Gernsback—Chicago, Il 10.00
Charles Golenpaul, Aerovox Corp.

—New Bedford, Mass. 5.00
W. S. Halligan—Hallicrafters,

Inc., Chicago, IIL ' 50.00

Heath Co.—Benton Harbor, Mich. 50.00
L. M. Heineman, Permoflux

Corp.—Chiecago, Ill. 5.00
National Union Radio Corpora-
tion—Newark, N. J. 50.00
National Radio Institute—
Washington, D.C. 25.00
E. G. Perkins, Supreme, Inc.—
Greenwood, Miss. 10.00
Mrs. Helen S. Quam, Quam-
Nichols Company—Chieago, I1l. 5.00
Ray Sparrow, P. R. Mallory—
Indianapolis, Ind. 10.00
Sprague Electric Company—
North Adams, Mass. 100.00
Sprayberry Academy of Radio
—Chicago, IIL 25.00
Standard Transformer Corp.—
Chicago, Ill. 10.00
Superior Instruments Company
—New York, N. Y. 50.00
Supreme Publications—
Chicago, IlL 4.00

Telrex, Inc.—Asbury Park, N.J. 25.00
The Astatie Corp.—Conneaut, Ohio 10.00

The Muter Co.—Chieago, III. 50.00
" University Loudspeakers, Inc.
—White Plains, N. Y. 5.00
Weller Mfg. Co.—Easton, Pa. 20.00
Wholesale Radio Parts Co., Inec.
- —Baltimore, Md. 15.00

TOTAL—$769.00

FUNDAMENTALS OF RADIO SERVICING (Continued from page 35)

figure out the turns ratio needed:
Zs is 5 ohms; Zp is 3,900 ohms; so
V5 V1

—— or
3,900 780

my slide rule has slipped, that means
that our turns ratio will be just about
1/28. If our primary contains 280 turns,
our secondary should have 10 turns.

In practical radio servicing it would
be most inconvenient to have to obtain
an exact duplicate unit for each output
transformer replacement job, and it
isn’t necessary. ‘“Universal”  output
transformers, of the type diagrammed
in Fig. 4 are provided for this purpose.
A tapped secondary allows you to have
any turns ratio needed. Either the pri-
mary or the secondary could be tapped
to secure the proper turns ratios needed
for matching various output tubes to

N imust equal . Unless

a wide variety of voice coils, but it is

easier to tap the secondary.

TO PLATE jIans
2
3
4
] 5
6
B+

Fig. 4—Taps allow variety of matching.

You do not have to use your adding
machine, slide rule, or abacus to figure
out just which taps to use for matching
a certain tube to a certain voice coil.
A chart furnished with the transformer
tells exactly what taps are needed to
do any job you may encounter. For ex-
ample, one such chart shows that if a
single 45 is connected across the pri-
mary, a 1-ohm voice coil should be con-
nected across taps 5-6 of the secondary;
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a 6-ohm coil across taps 1-5; a 12-ohm
coil across taps 1-6, ete.

If the proper match is not made, the
quality of reproduction will suffer, al-
though the average ear may not notice
the distortion until the mismateh is
quite serious. In general, the distortion
will be worse if the tube is forced to
work into a load that is below its plate
resistance than if it works into a load
that is higher than the recommended
value. Usually the low frequencies are
accented if the output tube is made to
work into a too-high impedance, while
the high frequencies are pushed up
when the output impedance is too low.

Many output stages consist of two
tubes working in a push-pull cireuit,
but this will be taken up in the next
chapter in which we really delve into
the Care, Feeding, and Love-Life of the
Audio Amplifier.

RADIO-ELECTRONICS for
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Radio Repair
For Aircraft

By MARGARET LATHAM*

RIVATE aireraft radio servicing,
one of the most fascinating
branches of the radio field, is cer-
tainly not one of the easiest. The
service technician must have a genuine
interest in aireraft and the people who
fly them, as well as a thorough knowl-
edge of the principles of radio, because
as often as not he is ecalled upon to
cancel his own personal plans to com-
plete repairs on an aireraft radio.

In scheduled airline work “Sparks”
gives the equipment an operational
check and simply removes and replaces
any defective unit, sending it to the
shop for repair. The private operator
seldom has stand-by equipment—it is
necessary to service the set on the spot.

In our business at Newark Airport,
we service aireraft of all sizes and all
kinds. Our customers are divided into
three main types: executive aircraft,
non-scheduled air carriers, and small
private planes.

The average executive aireraft—an
airplane owned and operated by a cor-
poration head or a bank president—
usually has the very best of radio
equipment. It carries a 50- or 100-watt
m.h.f. transceiver, often equipped with
radio-telephone channels; a range re-
ceiver; one or two automatic direction
finders; a marker beacon receiver; two-
way v.h.f. equipment; and either a
blind landing system or complete omni-
directional equipment. The audios from
the various sets are selected by toggle
switches on a control panel, and every
set is controlled from the cockpit.

We have built mock-ups of all the
more popular types of radio equipment
used in aireraft so that we may prop-
erly bench check sets. Our customers
often have a definite schedule to fol-
low, and we have a limited time to
service the radio. Normal procedure is
to remove the equipment from the air-
eraft and completely bench check. If
the set functions normally, we must
then check the various circuits in the
aireraft itself.

Often intermittent conditions show
up only at given speeds in flight. One
of our very good customers kept com-
plaining of a ticking noise in his range
receiver. We gave the set an exhaustive

*Beane Radio Service, Newark Airport, Newark,
N. J.
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The author checking
frequencies in a set
from a small aircraft.

bench check—traced and checked every
connection in every junction box and
on every antenna fitting. Still the noise
persisted. Finally, we checked the
radios with the engines running, and
found a vibrating shackle on an an-
tenna support. Securely bonding the
shackle to ground eliminated the noise.
Although the support was not actually
a part of the antenna, the receiver was
so sensitive that it picked up the noise.

Sometimes radio trouble is definitely
pilot error. We made a routine pre-
flight check on a carrier one afternoon,
and found everything satisfactory.
The plane was scheduled to depart at
eleven that night. The weather was
very bad, with snow and cold. About
ten-thirty in the evening, we were
called to rush to the airport—the radio
on the aireraft was out of commission
and the flight couldn’t depart until it
was working. We wondered what could
have gone wrong as we dashed back to
the hangar. But the trouble wasn’t too
hard to locate—the transmitter was in
a constant keyed position, throwing the
antenna relay to the transmitter so
that the receiver appeared not to be
working. The manual key on the trans-
mitter control was screwed down se-
curely, and as soon as we released it
the equipment funectioned satisfactorily.
Sometime much later, the pilot admit-
ted to us that he had screwed the key
down, hoping the flight would be ean-
celled because of radio failure, and he
could stay home.

Installation problems

Private operators like ourselves
usually do a lot of installation of new
radios. This kind of work calls for a
great many more skills than merely a
knowledge of radio. To begin with, an
aireraft is a very carefully balanced
device, divided into two “arms” by a
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central point or “datum line”, and any
added equipment must be carefully
checked as to weight and distance on
the arm, and whether the craft can
“carry” the addition. Then a shelf or
shelves must be fabricated for mount-
ing the equipment. External antennas
must be attached in a manner which
will meet CAA approval.

All cables must be attached to the
connectors carefully, every soldered
joint made so that it will stand up
under constant vibration. Wiring must
be run so that it will not be subjected
to any rubbing that may damage the
insulation, and so that it will not inter-
fere with any control ecables. Most
executive aireraft have a very “plush”
interior, and all wiring must go out of
sight behind the upholstery. It often
takes hours to remove and replace trim
to complete a job that ordinarily would
take minutes.

A special job

One of the most ticklish installations
we ever had was a pleasure radio in-
stalled in the eabin for the entertain-
ment of the passengers. We selected a
small receiver designed for light air-
craft, which usually performs very
well as a cabin radio. Speaker and
receiver were mounted on the inner side
of the doors of an ornate wooden
cabinet, so that the interior of the
cabinet could still be wutilized for
glasses and bottles. The doors required
a lot of special woodwork to make the
installation blend with the aireraft
interior. However, the cabin was so
effectively sound-proofed that, potent
as the receiver was, the volume was not
sufficient to earry properly in the
“dead” cabin. We had to redesign the
audio section of the receiver and build
an additional amplifier stage before
the set could be heard.


www.americanradiohistory.com

38

Servicing—Test Instruments

Model 103 is less than six inches long.

HE lack of truly portable signal

generators and allied test equip-

.ment has been a major drawback

to TV servicing and troubleshoot-
ing in the field. Smaller than most
multimeters are the new Oak Ridge
model 103 and 104 signal generators
which were developed for signal trac-
ing in the customer’s home and facili-
tate on-the-spot servicing.

The model 103 generates modulated
or unmodulated signals at TV video
and sound carrier frequencies, at FM
carrier frequencies, at TV sound and
picture intermediate frequencies, and
supplies a 500-cycle note for testing
a.f. systems of FM and TV receivers.

A diagram of the 103 is shown. The
circuit consists of a 6C4 operating as a
grounded-plate oscillator on bands A,
B, and C, and a Hartley oscillator on
band D; and a 6J6 multivibrator-type
a.f. oscillator. When it is turned on by
opening the switch across one of its
grid resistors, the r.f. oscillator is
modulated by the 500-cycle signal
which is also available at the AuDIO-
VvIDEO output jack.

Bands A, B, and C have separate
tuning controls. Band A tunes from 55
to 83 mc and C tunes from 84 to 109
me. The fundamentals of A and C cover
the low TV and FM bands respectively.
The second harmonics of C tune across
the high TV band. Band A is marked
with settings for the sound carrier
frequencies of channels 2, 3, 4, and 5;
and C is calibrated in megacycles and
has settings for sound carrier fre-
quencies of the high-band TV stations.
Band B tunes from 20 to 28 me. The
fundamental and second harmonic are
used when working with video and
sound i.f’s between 20 and 28, and
40 and 56 mec.

When the SELECTOR switch is on
AUDIO-VIDEO, the 6C4 is converted to a
Hartley oscillator fixed at 4.5 me. Its
signal is used to check the sound i.f.s
of intercarrier receivers, video ampli-
fiers, and 4.5-mc traps.

Signals from the 103 make it easy to
locate a defective stage in a TV re-
ceiver by signal injection. To check
the front-end of a TV or FM receiver,

The Synero-Sweep is a twin to the 103.

set the generator to deliver a modu-
lated signal at the TV sound or FM
broadecast frequency. Connect the test
leads to the RF OUTPUT and COMMON
jacks. Allow the r.f. output lead to
lay near the receiver, or clip it to the
lead-in or to the receiver antenna ter-
minals and clip the common lead to the
receiver chassis. The connection de-
pends on the strength of the desired
test signal. If the 500-cycle note is
heard, it indicates that the set is
operating OK from antenna to speaker.
When testing a TV set, rotate the gen-
erator’s frequency control to a point
approximately halfway between the de-
sired channel and the channel below it.
Bars on the screen indicate that the set
is working properly from antenna to
the C-R tube.

If no signal is seen or heard, check
the high-frequency oscillator. Set the

" ; -
AUDIO 511 * 01 l
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Useful testers for

outside servicing

receiver and generator to a specific
channel. Turn off the modulation, clip
the r.f. test lead to the mixer grid and
tune the generator toward the next
higher channel until you can tune in a
station by tuning the generator. If a
station comes in, the receiver’s oscil-
lator is defective.

I.f. amplifiers are checked by apply-
ing a modulated signal to the plate of
the mixer and tuning the generator to
the intermediate frequency. The pres-
ence of bars on the picture or sound
from the speaker indicates that the
video, i.f., and a.f. amplifiers are work-
ing properly. If sound or video is
missing, advance the r.f. lead to grid
then plate of successive audio or video
i.f. amplifiers until the signal comes
through. This procedure is the same as
when testing AM receivers by signal
injection—the only difference being in
the injected frequencies.

Video and a.f. amplifier stages are
checked applying 4.5-me or 500-cycle
signals from the AUDIO-VIDEO jack to
the grid of the first amplifier and look-
ing or listening for the signal in the
output. The AUDIO-VIDEO attenuator
should be set for maximum output dur-
ing these tests. If the signal is not
evident, advance the test lead to each
plate and grid right up to the speaker
or C-R tube.

If the signal is not reproduced when
fed into the plate of the last i.f. stage
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Schematic of the 103 multi-signal generator for television and FM testing.
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but ean be fed through the video or a. f.
amplifiers, the trouble is in the FM or
video detector circuits.

Adjust sound traps in the video i.f.
amplifier by turning the contrast and
volume controls to maximum and feed-
ing the modulated signal into the mixer

plate. Adjust the tuning control of band
B for maximum sound output. If the
sound traps are detuned, bars will ap-
pear on the raster. Tune the sound
traps for minimum intensity of the
bars. Note the generator setting which
produces the maximum sound from the
receiver. Tune the generator 6 mec
higher and adjust the adjacent-channel
traps so the bars are reduced to mini-
mum.

The Syncro-Sweep

The model 104 Syncro-Sweep gener-
ator is designed for checking the hori-
zontal and vertical deflection circuits.
It contains an r.f. oscillator tunable be-
tween channels 2 and 5 and a modu-
lator which supplies frequencies several
times the horizontal and vertical sweep
rates to generate bars used when ad-
justing the set’s linearity, size, and po-
sition controls. The number of vertical
bars is variable between five and nine
and the horizontal bars between seven
and fifteen.

The r.f. oscillator can be modulated
with sync signals which are used to
check the sync circuits in the receiver.
The modulating signals are available
as sawtooth voltages at a separate out-
put terminal.

If the set does not produce a raster,
the sawtooth waveforms may be in-
jected into the deflection and output
circuits to produce one. In sets having
fly-back high-voltage supplies, the high-
voltage fails when the horizontal os-
cillator or any of the horizontal deflec-
tion circuits fail. The faulty circuit is
located by injecting the sawtooth into
horizontal grid and plate circuits until
high voltage appears.

When these instruments are used
with a multimeter and tube tester, it
is possible to isolate the trouble in a
receiver without returning it to the
service shop. In many cases, the trouble
is caused by a capacitor or resistor
which can be replaced on the spot.
Without such equipment, it would be
necessary to take the set to the shop
in order to locate a faulty component
which could have been spotted and re-
placed in the field.
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Behind-the-scenes photo of model 103.
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Philco Serviece Hints

By HARRY ASHBY

NFORMATION in this article will

enable you to improve the perform-

ance of many 1948-49 models of

Philco television receivers. Also in-
cluded are service hints which should
be beneficial to anyone servicing these
receivers.

One of the difficulties encountered,
especially in weak-signal areas, is drift.
This is due to failure of the a.f.c. to.
overcome the combination of oscillator
and diseriminator drift. You have this
trouble if you have to readjust the
oscillator coil continually.

Discriminator drift can be reduced
considerably by installing a new-type
diseriminator transformer, available
from Philco as part No. 32-4317. After
the transformer has been installed,
change the discriminator balancing
choke to a 47-ohm resistor. The 5-unf
capacitor from the second sound i.f.
plate to ground should also be removed.

To reduce oscillator drift, the oscil-
lator grid-tank capacitor should be
replaced with a special capacitor of
the proper temperature coefficient,
available as part No. 30-1224-51. This
capacitor should not be changed, how-
ever, unless the new-type discriminator
is installed. After making the changes,
allow the set to warm up for 15 or 20
minutes before making any adjust-
ments.

If you have had the above trouble,
no doubt you have made several adjust-
ments on the oscillator coils, especially
on the higher channels. Since the ad-
justment serews on the oscillator coils
are brass, several adjustments will
cause the threads to wear, resulting in
a loose fit. Unless this is corrected, the
set will still get out of adjustment due
to turning of the channel selector. The
continual turning from channel to
channel will cause the screw to loosen
of its own accord. Tension on the
screw can be increased in several ways.

Fig. 1 is a drawing of the oscillator
coil with its adjustment screw. To in-
crease tension, remove the coil from
the turret by depressing the spring clip
at the rear of the coil and lifting out.
If the coil does not come out freely, it
may be necessary to turn the adjusting
screw in a few turns until it clears the
front of turret. After removing the
coil, note the position of the screw and
then turn it all the way out.

Apply solder to the threads. When
the screw is entirely coated, remove
the soldering iron and shake off the
excess solder. Turn the screw back to
where it was. Take a short length of
wire, approximately No. 20, and solder
one end to the front of the coil at
point A, as indicated in Fig. 1. Run
the wire up and around the screw and
pull it fairly tight. Solder the other
end of the wire to point B. These two
things will keep the screw tight and
eliminate some return service calls.
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After the coil is reinserted in the tur-
ret, make the final adjustment after
the set has warmed up.

The current models of Philco tele-
vision have wire clips already attached
to the coil to help hold the screw in
place. If a new model is available,
simply remove the clip from the oscil-
lator coil of an unused channel and
place it on the one that is loose.

A,

END VIEW

SPRING CLIP A IF}EW

SIDE VIEW

Fig. 1—The coil and adjusting screw.

Another method which is quicker but
not quite as effective is to remove the
coil and turn the screw out a few
turns. Then apply a small amount of
fast-drying cement to the threads.
Quickly reinsert the coil and make the
adjustment before the cement sets. Be
sure the set has been on for 15 or 20
minutes before doing this, as no adjust-
ment can be made after the cement
hardens.

Fine tuning

Another improvement whizh can be
made in Philco television receivers is
the addition of a channel adjuster or
fine tuner. It is particularly suitable
for weak-signal areas. The channel
adjuster is so constructed so that it
makes full use of the a.f.c. incorpor-
ated in the receiver. The kit includes
a dual potentiometer with on-off switch,
necessary components, and complete
instructions. Installation consists of
removing the contrast control and re-
placing it with the dual potentiometer,
one section of which is reconnected for
use as the contrast control. The other
section is used as the fine tuner. On a
weak signal the on-off switch on the
potentiometer is turned on and the
station is tuned in manually. On strong
signals, the switch is turned off and
full use is made of the automatic
tuning. This kit, available for all 1949
Philco television receivers, is ordered
as part No. 45-1659. For the Philco
model 48-700, the part number is 45-
1653. For the 48-1000, 48-1001, 48-1050,
and the 48-2500, the part number is
45-1654.

Dirty contacts on the oscillator and
the antenna-r.f. coils also give rise to
trouble but that is easily remedied by
removing both coils and cleaning them
lightly. Go over the contacts with fine
No. 400-A emery paper. If the con-
tacts on the coil are badly worn, the
complete coil should be replaced.

Acknowledgment is made to the
Philco Service and Accessory Merchan-
diser, in which many of the procedures
described above are described.
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By MELVIN

N audio amplifier is like a mule—
if you don’t hitch him to a load,
he won’t do any work. An audio

amplifier is useless unless con-
nected to a load, which is usually one
or more loudspeakers. As in the case
of a mule, unless the load is properly
connected, results are unsatisfactory.

When only one loudspeaker is used
with an amplifier, correct connection is
relatively simple. The speaker is con-
nected to the amplifier output tap whose
impedance as marked most nearly ap-
proaches the speaker impedance. Even
this simple operation, however, may be
beset with problems if the speaker is
located far from the amplifier.

When a number of loudspeakers are
operated from an amplifier, as in a
large sound system, and the power fed
to each speaker is different, the fun
starts! This article is intended to pre-
sent a few simple rules to help the
sound technician to do a properly engi-
neered job with preassured results.

The term “transmission line” brings
to mind high mathematics, nepers, and
surge impedance, especially if associ-
ated with television. In audio, things
are simpler. An audio transmission line
is just a pair of wires that connect one
audio device to another, as, for ex-
ample, an amplifier to its loudspeakers.
Surge impedance, propagation constant,
etc., don’t bother us until the line gets
pretty long, say a good fraction of a

Fig. 1—Chart of maximum line length
for given wire size and line impedance.

Know-how on a subject
that has puzzled many

C. SPRINKLE

wavelength. At audio frequencies (15,-
000 cycles) a 4-wavelength line is
some 3 miles long, and the length in-
creases as the frequency gets lower.

Two things plague the audio man:
conductor resistance and shunt capaci-
tance. The former causes power losses
as heat and the latter limits high-fre-
quency performance. Their effects de-
pend on the line impedance.

The impedance of a line is the nomin-
al value (magnitude) of the impedance
across the receiving end of that line.
The definition is so stated because in
high-quality audio amplifiers, the source
impedance, looking back into the am-
plifier, may be but a fraction of the
load impedance. Thus the same pair of
wires can be a 4-ohm line, a 16-ohm
line, or a 500-ohm line, depending on
the load. ’

Selecting a speaker line

All conductors have resistance. Ac-
cordingly, when current flows in the
line, there is a loss of power, the energy
being converted into heat. Resistance
losses—or copper losses as they are
sometimes called—may be minimized
by using larger diameter conductors
and by making the line as short as
possible. Copper losses are most im-
portant on low-impedance (16 ohms or
less) lines since the lower the imped-
ance, the more current flows for a
given power, and there is greater I2R
power loss as heat.

Commercial sound engineers usually
like to use the smallest possible wire
size because the smaller sizes are less
expensive and are easier to install and
conceal in existing buildings. The
smaller the wire size, the greater the
resistance per foot and the greater the
power loss, so a compromise must be
made. Sound engineers allow 0.25-db
loss (about 5% power loss) in the wir-
ing to speakers.

To eliminate calculations, Fig. 1 has
been prepared to show the maximum
length of line which can be used for
various line impedances and wire sizes.
The chart is simple to use. For example,
a single 16-ohm loudspeaker can be con-
nected to an amplifier with No. 18 wire
and can be any distance up to 75 feet
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from the amplifier. For No. 14 gage,
the distance may be up to 190 feet.

Three conditions may occur when
using the chart:

1. If the point of intersection of the
line length and load impedance falls
above the line labeled No. 22 gage, No.
22 wire or any larger size may be used.
Smaller wires are not recommended.

2. If the point falls between two
curves for wire size, the larger size
should be used.

3. If the point falls below the curve
for No. 14 wire, the load impedance is
unreasonably low for the length of line
required and matching transformers to
make the line impedance higher must
be used. This point will be considered
a little later.

Multiple speaker installations

Installing a single loudspeaker in-
volves no problems since its impedance
may be used directly in finding the

=1

500aT0 1A 6.
Fig. 2—One speaker on a 500-ohm line.
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MATCHING TRANS%

wire size from the chart. When two or
more loudspeakers are used, there are
two methods of connection: series and
parallel. The series connection is often
attractive but is not recommended ex-
cept as an emergency measure. There
are two reasons for this: the series
connection is unreliable because if one
speaker fails the entire series group is
silenced. At some frequency a loud-
speaker goes through cone resonance
and its impedance becomes much
greater than its nominal impedance
value. Where several speakers are used,
especially several makes or several
sizes, their resonant frequencies may be
different. When one speaker in a series
string goes through resonance, the
sound volume from the others changes.
This effect can be very annoying, and
is almost entirely absent in parallel-
connected speakers.

RADIO-ELECTRONICS for
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When two or more speakers are con-
nected in parallel, their impedances are
combined in the same way as parallel
resistances. The equivalent impedance
of the total speaker system is used in
the line chart, Fig. 1, in the same way
as that of one speaker. The group is

164 SPHRS j[ﬂ
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Fig. 3—Power per speaker is 3.75 watts.

connected to the amplifier tap which
corresponds to the equivalent impedance
of the system. If an exact tap is not
available, connect to the next lower
amplifier output tap.

Assume that we have three speakers,
each with a voice coil impedance of 16
ohms, and that the group is to be 30
feet from the amplifier. The equivalent
impedance of the speaker load is 16/3
or 5% ohms. On the chart the point of

runs or big wire or both. The best
method is to use equal impedance and
power distribution for these voice coil
lines, and keep the line impedance 4
ohms or higher.

Matching transformers

In discussing the speaker line chart,
Fig. 1, it was pointed out that in some
cases the length of line is great for
the load impedance, and the line loss is
greater than 0.25 db unless very heavy
conductors are used. For such cases we
borrow a trick from the power engi-
neers who deal with power transmis-
sions over long distances. The power
boys get around the problem of line
loss by stepping up the voltage at the
sending end and stepping it down at
the receiving end.

Audio engineers use a similar stunt
with an output transformer at the am-
plifier that has a different turns ratio
(gives higher voltage) than those or-
dinarily used with voice coils. Some-
times both voice coil and line imped-
ances are present on the output taps.
The usual line impedance is 500 ohms
although 250 and 125 ohms are used.
Broadcast engineers usually use 600
ohms as a line impedance because tele-

Il = N = I . G =
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Fig. 4—Each speaker needs a matching transformer if the lines are long.

intersection of 5 ohms and 30 feet falls
between the curves for No. 18 and No.
16 wire. Thus No. 16 wire is the small-
est wire that can be used.

The speaker line should be connected
to a 5-ohm tap, but most amplifiers do
not have a 5-ohm tap, so the line should
be connected to the 4-ohm tap, a com-
mon value. The reason for using a lower
tap is that an output transformer re-
flects to its primary an impedance
which is the load for the output stage.
Connecting a slightly higher load to a
tap, as in this case, causes the reflected
impedance to be higher in the same pro-
portion, which is better for an ampli-
fier than having a slightly lower load.

When several speakers have their
voice coils in parallel, the impedance of
each voice coil should be the same. Any
parallel system is a constant-voltage
system and the voltage across each
speaker is the same. Each speaker will
draw the same power, and, assuming
equal efficiency, will deliver the same
sound level.

If several values of impedance are
used in parallel, as two speakers of 8
ohms and one of 4 ohms, each 8-ohm
speaker draws only half the power of
the 4-ohm speaker. This unequal power
distribution may be useful at times to
provide different power levels in speak-
ers. However, unequal amounts of power
distribution are best distributed with
matehing transformers and higher im-
pedance lines. Parallel combinations
often give nasty combinations of im-
pedances; the line impedance gets be-
low 4 ohms and that makes for short

JUNE, 1950

phone lines (used for low levels only)
have about 600 ohms characteristic im-
pedance.

Impendances greater than 500 ohms
are not used because shunt capacitance
in long lines causes rolloff in response
at the higher audio frequencies. When
using a 500-ohm line, a matching trans-
former is used at each speaker (or
group of speakers) to step down the
line voltage to values suitable for voice
coils. The speaker matching trans-
former reflects the voice coil impedance
to 500 ohms (or other value depending
on the line impedance).

This fundamental axiom is often
overlooked, but should be stated for
the sake of completeness. The rated
power of the speaker or speakers should
be at least equal to the rated power out-
put of the amplifier; and the rated
power of the amplifier should be equal
to the total power desired in the speak-
ers. The first proposition assures that
the speakers will not be overloaded, and
the second that they will provide ade-
quate sound. Not all amplifiers will
put out their rated power even at mid-
range frequencies, but following this
simple rule and using good amplifiers
will assure success.

In laying out a 500-ohm distribution
system one rule covers all cases of
equal or unequal power distribution:

1. Determine the power to be fed to
each speaker or group of speakers.

2. Select an amplifier capable of this
power, and multiply the amplifier power
by the desired line impedance.

3. Divide the number obtained in
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step 2 by the power desired in the first
speaker or group of speakers. This
quotient is the primary impedance of
the matching transformer for the
speaker(s).

4, Repeat step 3 for each speaker or
group of speakers.

Some fypical cases

The use of the rule is best shown
by examples of several types of match-
ing situations.

Fig. 2 shows a single speaker fed
by a 15-watt amplifier through a 500-
ohm line. The power capacity of the
speaker is 30 watts and its nominal
impedance is 16 ohms. Here the limit-
ing factor is amplifier power and we
proceed to step 2: 15 x 500 is 7500. Di-
viding by 15 (as all the power goes to
the one speaker) gives us 500 ohms as
the correct primary impedance for the
matching transformer. The secondary
impedance is 16 ohms.

Had there been four speakers to be
fed from one transformer, the primary
impedance would have been the same,
but the secondary would be set for four
ohms. In this case the total power for
the group is still 15 watts (used in
step 3) but the power per speaker is
15/4 or 3.75 watts. The case is shown
in Fig. 3.

Fig. 4 shows four speakers strung
along a 500-ohm line. If there is con-
siderable separation between speakers,
it is best to use a separate matching
transformer at each speaker. Let us
say that we have a 20-watt amplifier

MT T
10W [~ 500.
gl s et e 3ler]
iw 4W 5W 8a
5KaT04n 1250aT08n KaT08a

MT2MATCHING TRANS

Fig. 5—If power distribution is un-
equal, each speaker needs transformer.

and the desired power per speaker is
5 watts. The rated power of each
speaker being 10 watts, we are safe. In
step 2: 20 x 500 is 10,000. In step 3:
we divide 10,000 by 5, giving us 2,000
ohms as the primary impedance for
each transformer. Since each speaker
has the same power, we need calculate
but once. The secondary of each match-
ing transformer is set to the impedance
of each voice coil which need not be the
same for all speakers.

Let us proceed to a problem shown
in Fig. 5 where we have unequal power
distribution. A 10-watt amplifier with
500-ohm output is to feed three
speakers. The first is to be fed 1 watt,
the second 4 watts and the third 5
watts. For this type of circuit each
speaker must be equipped with a match-
ing transformer even though they are
near each other. In step 2 we multiply
500 x 10 to get 5,000. Dividing by 1 in
step 3 gives us 5,000 ohms for the pri-
mary impedance of the matching trans-
former for the first speaker. The sec-
ondary is set for the correct voice coil
impedance. For the second speaker,
(step 4), we divide 5,000 by 4 to get
1,250 ohms for the matching trans-

(Continued on page 42) P
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Automatic Intercom Switeh

NE of the greatest inconven-
iences of practically all inter-
communicators is the necessity
of switching from “talk” to

“listen” and back again, as the conver-
sation changes. The “talk-listen” switch

s

Body capacitance switches the intercom.

is almost invariably on the speaker,
connecting it either to the input of the
amplifier, where it acts as a micro-

* Editor, Toute la Radio, Paris.

By E. AISBERG*

phone, or—when the set is acting as a
receiver—to the output in its own
proper character of speaker.

At the recent radio exhibition at
Brussels, we saw an intercom with an
automatic switching which was excep-
tionally ingenious and absolutely re-
liable. The equipment looked like a nor-
mal intercom, with the exception that
a curved arm supporting a plate of
chromium-plated copper rose out of the
cabinet. (See photo.)

When the person using the apparatus
moves his head toward the plate (with-
out touching it, of course), the inter-
phone automatically assumes the “talk”
position. Drawing the head away turns
it to “listen.” The important point is
that the movement of the head toward
the intercom as one begins to speak
is entirely instinctive. One can use this
intercom without any practice and
without risk of error.

Any radioman will have guessed that
the unit is capacitance-actuated. The
capacitance between the head and the
metal plate is, as the schematic reveals,
in parallel with that of a variable ca-
pacitor C, which tunes an oscillating
circuit in the plate ecircuit of which
there is a sensitive relay RY1. The

> CONNECTING LOUDSPEAKERS
(Continued from page 41)
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former primary. Repeating for the
third speaker we get 1000 ohms as the
impedance for the third matching trans-
former. To check the calculations, we
can combine the three impedances as
parallel resistors. We get 500 ohms,
which show that we have a matched
system.

The 500-ohm line is not a sacred
cow. Lower impedances such as 250
ohms will work equally well if larger
wires are used for runs over 400 feet.
This information is obtained from Fig.
1. A lower impedance sometimes may
be required. For high power amplifiers
with many speakers the required pri-
mary impedance of some of the match-
ing transformers may be greater than
10,000 ohms. In this case the line im-
pedance should be lowered to say 250
ohms, as high quality matching trans-
formers are generally not made with
primary impedances higher than 10,000
ohms.

If there are several speakers to be
fed from a single matching trans-
former, the speakers need not be ad-
jacent to each other. For example, one
of the speakers of Fig. 3 could be up
to 30 feet from the matching trans-
former, if it is connected with No. 16
gage wire or larger. Fig. 1 should be
consulted to find out if such a scheme
(which reduces cost because wire is

cheaper than good matching trans-
formers) is practicable.

The maximum recommended length
for speaker lines, even at 500 ohms, is
1,000 feet. One reason is that the shunt
capacitance in a 1,000-foot line may
build up to the point where it is severe
restriction on quality. In high-fidelity
work loss of high frequencies is disas-
trous. In public address work loss of
high frequencies causes a reduction in
intelligibility and a decrease in the
usefulness of the system.

Another reason is power loss. If kept
to 0.25 db, that is a 10% power loss.
In a 50-watt system it means 5 watts
lost. The cost per watt in amplifiers is
high, so losses mean money. If a
speaker line must be run much over
1,000 feet, it is better to put a booster
power amplifier nearer the speakers
and feed it on a 500-ohm line at lower
power level where a 10% loss means
fewer watts. Such a scheme permits
equalization to counteract loss of high
frequencies. Speaker lines can be run
over 1,000 feet if the limitations are
known and efforts are made to mini-
mize their effects.

In another article, we will cover the
new RMA standard 70-volt distribution
system, high-fidelity speaker connec-
tions and selection of matching trans-
formers.

wWWww.americanradiohistorv.com

capacitor C is adjusted to the point
where the least increase in capacitance
will cause the circuit to stop oscillating.
A small variable resistor R (variable
from zero to 50 or 100 ohms) reduces

ab--

Oscillation stops at approach of head.

the Q of the circuit to render the ad-
justment uncritical. Now the least in-
crease in capacitance—such as might
be caused by the user’s head approach-
ing the metal plate—stops the oscilla-
tions. The tube’s plate current stops
and the relay is thrown to ‘“talk.” In
the Brussels equipment a second relay
RY2 operating on a low-voltage bat-
tery, operated the “talk-listen” switch.

The idea of a capacitive relay is by
no means new, but its use in an inter-
com is a particularly happy and rather
a novel application.

Another interesting new idea (seen
at the French Radio Parts Exhibition
in Paris,) was a variable capacitor
with automatic bandspread. The slotted
metal dise just behind the dial switches
three semifixed padders into the cir-
cuit. Most of the capacitance normally
required for a given band is contained
in the padder, making it possible to
have bandspread on three bands with-
out any other switching. Each band
covers approximately 60 degrees on the
dial. The padders are connected suec-
cessively in parallel for lower frequen-

The slotted disc switches in padders.

cies as the capacitor meshes; thus
either international shortwave (such
as the popular 25, 31, and 49-meter
combination), amateur, or other bands
can be received by proper adjustment
of each padding capacitor.
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By VERNE KALLEJIAN and J. A. GENGERELLI

HE relative lack of knowledge

about the functioning of the cen-

tral nervous system is due in part

to the enormous complexity of the
system on the one hand, and to a lack
of adequate methods with which to
study it in the intact organism on the
other. Many investigators have been
hampered by the lack of a technique
which would permit the controlled stim-
ulation of a normal healthy unencum-
bered animal while it was actually in
the process of performing normal func-
tions, such as learning, problem solv-
ing, eating, ete. For the psychologist
who is studying the learning process
the problem is one of stimulating some
portion of the brain of an animal with
a controlled stimulus, while it is in a
learning situation.

Learning is assumed to be associated
with complex physieal changes within
the central nervous system, in particu-
lar the brain, and some of these
changes are brought about by electrical
impulses which are sent to the brain
from the receptorial system of the ani-
mal. The characteristics of the im-
pulses which might account for these
changes are the frequency, pulse dura-
tion, intensity and wave form.

If this is true it might be possible to
test this and other hypotheses if a tech-
nique could be devised which permits
the systematic variation of these vari-
ables in stimulating different portions
of the brain of an animal in controlled
situations.

The radio equipped rat is an attempt

1This article is based on research now under way
at the University of California at Los_Angeles,
under the direction of J. A. Gengerelli, Professor
of Psychology.
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to solve this problem. The laboratory
animal becomes a mobile receiving sta-
tion with the output of a receiver
coupled to his brain.

The receiver shown schematically in
Fig. 1 is a small crystal detector built
in two parts. The receiver mounting
(Fig. 2a) which the rat carries with
him at all times is a silver frame (%

IN43

RAT'SBACK  BRAIN ELECTRODE

Fig. 1—Schematic diagram of receiver.

x 1% inches) surgically mounted under
his skin on the back of his neck so that
the threaded stub protrudes about one-
half inch above his back. This stub is
fitted with a small hole in its center
which accommodates the insulated lead
from the electrode. This lead termi-

nates at the top of the stub in a solder
bubble. The bubble is insulated from
the stub by a lucite washer.
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Interior of shielded cage showing the

transmitter. Rat is kept under Lucite

bubble during field strength tests.

Pulses Control Rats

The needle electrode is inserted into
the brain so that the exposed tip makes
contact with the desired cortical area.
Within a few days after the operation
the animal recovers completely with no
apparent ill-effects and it is impossible
to distinguish him from other labora-
tory animals except for the small stub
protruding from his back.

The receiver (Fig. 2b) is a plastic
cylinder about three-fourths an inch
long which holds the 400A (1N43)
crystal. It has a threaded magnesium
sleeve on the bottom and a small
threaded pin on the top which contacts
the crystal on the inside of the eylin-
der. The antenna is coupled to the top
of this pin.

When the holder is screwed onto the
mounting stub on the rat, one leg of the
circuit is from the antenna to the
sleeve, to the stub which is part of the
mounting attached to the animal’s
body. The other leg is from the exposed
end of the crystal to the bubble of sol-
der in the center of the stub along the
wire to the electrode in the brain. The
return circuit is through the body of
the animal. The receiver unit can thus
be removed when the animals are in

ATTACH ANTENNA HERE

Fig. 2a, left—The receiver mounting.
Fig. 2b, above—The receiver housing.
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the cages and the same unit can be
used on all animals which insures con-
stancy in the output for each rat.

The antenna attached to the top of
the receiver is bottom loaded with a
%-inch diameter coil of 9% turns to
bring it into resonance at 250 mega-
cycles. The overall length of the an-
tenna is 2 inches. The entire system is
so light that the animal can carry it
comfortably for short periods.

In certain experiments in which the
animal is required to maneuver in con-

Closeup of the receiver and mounting.

fined quarters a smaller antenna is
used which consists of a coil of 8
turns of wire approximately -inch in
diameter.

The signal which the rat receives is
generated by a pulse-modulated trans-
mitter (Fig. 3). The oscillator is a pair
of 8012’s in a t.p.t.g. circuit operating
at 250 megacycles. This unit is housed
in a small box and coupled to a ver-
tically oriented dipole mounted about
2 feet above the floor surface. The grid
return of the oscillator is to the plates
of two 6L6’s in parallel. The grids of
these tubes are pulsed by a square
wave generated by a conventional mul-
tivibrator and negative clipper. The
pulse generator is designed so the pulse
frequency and pulse duration controls
are virtually independent and thus the
output of the oscillator is a square
wave pulse whose frequency and width
can be varied. Signal strength is con-
trolled by a variac in the primary of
the power transformer. Using a 50 per-
cent pulse with a frequency of 30 cy-
cles per second this unit draws about
100 watts average power.

In order to prevent spurious radia-
tions from the laboratory as well as to
keep extraneous signals from disturb-
ing the animal a 10x6x6-foot double
shielded cage is used to house the ex-
perimental area and the oscillator. A
short cable connects the oscillator to
the power source outside the cage. A
receiver unit suspended in the cage is
connected by a shielded lead to the ver-
tical plates of an oscilloscope which
serves as a monitor for the signal.

When the animal is placed in the
cage for an experimental run the re-
ceiver unit is attached to the stub on

its back and the transmitter is turned
on at low power. As there are no pain
receptors in the brain, very weak stim-
ulation causes no apparent discomfort
to the animal. If the electrode is em-
bedded in a “motor” area, a strong
stimulus will cause the animal’s whisk-
ers to vibrate back and forth synecro-
nously with the pulse frequency. A
brief shock at full power will cause
permanent damage to the animal while
a mild shock is adequate to keep an
animal out of an area in which the
shock was received.

It is impossible to prediet how fruit-
ful the application of this technique
will be in enhancing the present un-
derstanding of animal or human be-
havior. It is hoped that a wide variety
of problems and theories can now be

Commercial-killer

ELIEF for the harried radio listener

is promised in a new “commercial-
killer” devised by Dr. I. Clyde Cornog
of the University of Pennsylvania and
described in the American Journal of
Physics, February 1950.

The “commercial-killer” is a special
time-delay using thyratrons, which
opens the loudspeaker circuit when
“ordered” to do so by any sharp sound,
such as a hand-clap. The length of
time the radio remains off the air can
be adjusted by R, a 3-megohm potenti-
ometer. The time interval for different
settings of R appears on the insert
chart. Most radio commercials last
about 60 seconds.

The schematic shows the equipment
in its non-active position. When the set
is turned on current from the power
supply closes relay V, connecting the
dry cell to the carbon microphone M.
Potentiometer P is so adjusted that cur-
rent through the 885 is just below that
required to close relay X, Thus the 2A4G

ral3
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Meg,

explored which have hitherto resisted
experimental attack. It may be possible
to gain new insights into brain fune-
tion, for by usihg appropriate tech-
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Fig. 3—Diagram of pulse transmitter.

niques and sufficient power certain areas
of the brain can be destroyed and the
behavior of the animal photographed
during the process. In the study of
learning, an approach of this nature
may supply part of the answer as to
how learning takes place at the physio-
logical level.

Improves Programs

grid is connected to its cathode through
S and R. Operating practically at zero
bias, it conducts normally and keeps
the relay Z closed, closing both the
speaker circuit and the plate circuit of
the 885.

Any loud sound will cause the cur-
rent through the 885 to rise, closing
relay X. This breaks the circuit between
grid and cathode of the 2A4G and con-
nects the grid direct to point B. The
cathode is now connected (through a
100,000-ohm resistor) to a point 105
volts more positive than B. The 105-
volt negative charge is also placed
across C. The 2A4G tube cuts off and
relay Z opens, stopping the program
and opening the circuit of the 885. Re-
lay X immediately opens and the charge
on C leaks off to cathode through the
resistors S and R, again closing relay Z.
Pushbutton switch SS may be pressed
to discharge the capacitor and bring
the set back into action immediately if
desired.
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O MANY amateurs use factory-
made communications receivers
today that the ham who wishes to
construct his own finds little or
no up-to-date design information avail-
able. But the amateur who lacks funds
to buy or wishes to build a communi-
cations receiver with his own hands
can construct a piece of equipment that
will equal the best commercial jobs.

The cost of this receiver depends on
the varying surplus market, but should
not run much over $100. A v.t.v.m-
analyzer, BC-221 frequency meter or
signal generator, and a simple cali-
brated grid-dip meter are needed to
test and calibrate the set.

It receives the 6-, 10-, 20-, 40-, and
80-meter bands with high frequency
stability and high signal-to-noise ra-
tio, has variable selectivity without a
crystal filter, and also receives WWYV
on 5 me.

To obtain these results, double con-
version and some unconventional prin-
ciples were used. For example, the os-
cillator operates at all times in the
vicinity of 5 to 7 mec, and is tempera-
ture-compensated. Doublers multiply
the frequency for the other bands.
There are absolutely no tracking prob-
lems. The cathode-coupled 6J6 r.f.
stage has the best signal-to-noise ratio
the writer has seen. The 6J6 output
tube and the 6AK5 mixer input use the
same tuned circuit. Oscillator signal
injection is kept very low.

In the BRroaD i.f. position, the signal
from the first (1425-ke) i.f. amplifier
goes to the diode-detector-a.v.e. In
the sHArRP 1i.f. position, it is con-
verted to 85 ke and further amplified.
A 1-uuf capacitor prevents the large
signal from the last 1425-ke stage from
overloading the 6SA7 second converter
grid. The 85-ke stage is designed for
unity gain—there should be no change
in signal strength in going from BROAD
to SHARP position.

A 1N34 serves as a shunt noise lim-
iter. A 1,000-cycle c.w. filter is pro-
vided. When it is switched in, one seec-
tion of a 6SN7 amplifies the signal
leaving the filter, making up the 14-db
insertion loss.

Two potentiometers are associated
with the 0-1-ma signal strength meter:
one to zero-set it, the other to adjust
the full-scale sensitivity. A switch on
the panel below the meter cuts it off for
c.w. operation.

WWYV is received by turning on the
plate voltage, to a separate front end
with a crystal oscillator. A 6SJ7 r.f.

“Research Laboratory Analyst, Douglas Aircraft
Co. Inc., Santa Moniea, Calif.

CWFILTER

PHONES

MIXER wwuv
STD BY

§~

~ PITCH s
BEDCN| - SELECTIVITY
L= BROAD;SHARP

R.F.GAIN

A _F.GAIN

In appearance and performan:e, this receiver rivals the better commercial jobs.

stage and 6KE& onverter iz fixed-
tunad to 5 mx wrile the convarter's
oscillator section is operzted as a
Pierce crystal osdllator om €425 k.
The 1425-ke corvession sigaal ¥ cou-
pled to the frst 1425-ke. i.f. trans-
former through a smal ~variable
capacitor.

A  three-chassis receiver
’I' he reecerver 1s constructed dr three

LAIN TUNING TAPACITER

separate chassis. The power supply is
on an 11z6x312-ineh chassis, the high-
frequency r.f. stag2s are or an 11x7x3-
ir.ch chassis, while the i.f. and audio
stages arz oa a 13x6x2-inck chassis.
Mounted ca the nower susply chassis
are an 0D3 regulator tube, the trans-
Z“ormer, the dual filter capacitor, and
the 5Z3 rectifier tube. Under it are the
dlter choxze, two potentiometers used in
-he S-meter circu:t, a terminal strip,

5J5

(8> METER SZCEICN OTHER éanos) 2 ND 0SZ.

N

T CWw PITCH

CW.FILTER CONTROL

\
BFO

’lhe receiver & milt on thrze separate chassis. The if. and audio section is
at right, powver sapply at left rear and the high-frequency sectiom left front.
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and miscellaneous small parts. The
power input cable plug, the power fuse,
and pin jacks for the speaker voice coil
leads are on the back apron of this
chassis.

Tie points should be provided on the
terminal strip for leads that go to
other parts of the set. These are +250
volts, plate voltage from the meter cir-
cuit, 150 volts regulated, two meter
leads, two leads to line switech (on back
of audio gain control) and 6.3 volts
a.c. for the filaments.

Two grommets connect the power
chassis to the high-frequency chassis.
Some of the interconnecting wires go
along the right side of the high-fre-
quency chassis. Others leave at the left
end of the power supply and are out of
sight under the left end of the high-
frequency chassis lip.

After the power supply has been
checked, the i.f. and audio chassis

Judicious cabling of wires helps to keep the receiver’s underchassis

should be built.

First procure on the surplus market
a BC-453 and a BC-454 receiver (part
of the 274-N aircraft command set).
The BC-453 has a range of 190 to 550
ke, and the BC-454 one of 3 to 6 me.
Remove from them all the i.f. trans-
formers, the b.f.o. transformer (lo-
cated under the chassis), all the bypass
capacitors, and all the mica insulated
tie-point strips. Also remove from the
BC-454 the three cans under the three-
gang tuning capacitor.

The layout of the i.f. amplifiers is
shown in the photo of the top of the
chassis. The position of the switches
for the i.f. system may be observed in
the front-panel photo. The off-on
switches for the a.v.c. and a.n.l. are to
the left of the tuning dial while the
c.w. filter and b.f.o. switches are on
the right.

The i.f. chassis is mounted with its
bottom 3% inches above the base of the

panel. Extending down the outside of
this chassis is a protective apron. Be-
low this chassis are mounted the r.f.
and a.f. gain controls. On the apron
is mounted the 1,000-cycle-pass ec.w.
“range filter” obtained on the surplus
market for about $1.00. It is marked
“voice in,” “ground,” “voice out,”
“range in,” and “range out.” The
“ground” is wired to the chassis, and
the “range in” and “range out” are
the 1,000-cycle filter, in and out. The
‘““voice” connections are not used.
About two-thirds of the way back,
bottom view, is the three-pole, two-posi-
tion ceramic wafer selectivity switch,
with its shaft passing under the c.w.
filter and extended to the front panel
above the a.f. gain control. In the back
corner of the chassis is the 1340-ke
transformer, L 13. The 85-kec b.f.o.
transformer L 14 is in the front corner.
The 1340-ke unit is the 1415-ke b.f.o.

clear.

transformer from the BC-454. A 25-uuf
silver mica capacitor is shunted across
the tuning capacitor in this unit to
make it tune to 1340 ke.

The 1415-ke i.f. transformers from
the BC-454 will tune to 1425 ke without
modification. The first transformer
must have the 170-uuf ceramic button
capacitor which goes from the plate to
B-plus removed. This is placed at the
plate of the 6AK5 mixer later. The 6V6
plate-to-voice coil transformer is out
of sight under the c.w. filter.

The bypass capacitors from the BC-
453 and BC-454 are spaced around the
chassis as shown. The mica insulated
resistor mounts are used between the
bypass capacitors. These tie points are
used to mount various cathode, screen,
a.v.c., and plate decoupling resistors.
The resistors on them are removed and
saved.

Use care in wiring the i.f. section,
keeping leads as short and direct as

wWWww.americanradiohistorv.com

possible. Shield the following: the lead
from the audio coupling capacitor to
the top end of the audio volume con-
trol, the lead from the arm of the vol-
ume control to the grid of the 6SQ7,
and all the audio leads going to the
c.w. filter switch.

When this section is wired and
checked, hook it to the power supply
with temporary leads and tune up.
Turn the selectivity switch to the BROAD
position with the r.f. gain on full. Put
a 1425-ke signal on the grid of the last
6SG7 tube, through a capacitor, and
peak this stage, using a vacuum-tube
voltmeter on the a.v.c. Attach the sig-
nal generator to the grid of the first
6SGT7 tube and repeat this adjustment,
as well as tuning the middle 1425-ke
i.f. transformer. The first i.f. trans-
former cannot be tuned at this time,
due to the removal of the 170-uuf ca-
pacitor from its input.

Place the d.c. probe of the vacuum-
tube voltmeter on the 6J5 1340-ke oscil-
lator grid. If it is oscillating, about 10
volts or more of self-rectified grid volt-
age will be measured. Using the fre-
quency meter, tune this oscillator to
1340 ke. Adjust the oscillator injection
capacitor until 10 volts are measured
on the control grid (pin 5) of the
6SA7. Then retune the oscillator until
the frequency is exactly 1340 ke.

Turn the selectivity switech to SHARP
and tune the 85-ke transformers. The
85-ke transformers have a wvariable
coupling adjustment. Pull the little fiber
rod in the center of each transformer
all the way out. If it is cemented,
loosen it with coil cement thinner or
nail polish remover.

Apply a 1425-kc signal to the first
6SG7 grid; a.v.c. voltage should result.
Peak the 85-ke transformers for maxi-
mum a.v.c. voltage. The little padding
capacitor between the back-to-back 85-
ke transformers, should be at minimum
capacitance for this adjustment.

Now switch the selectivity control to
BROAD and note the value of a.v.c. volt-
age. Adjust the input coupling from
the signal source until about 6 or 8
volts of a.v.c. are measured. Note this
value and switch to sharp selectivity.
The a.v.c. voltage may be slightly less
now. If it is, adjust the coupling ca-
pacitor between the two 85-ke¢ trans-
formers until the a.v.c. voltage is the
same as on broad selectivity. If the
a.v.c. voltage is slightly more, the value
of the 6ACT7 cathode resistor can be
increased until unity gain is obtained.
But if it is much greater, the grid
coupling capacitance on the 6SA7 tube
must be reduced.

Now turn on the b.f.o., making sure
the selectivity switch is at sHARP. With
the pitch control half way in, the b.f.o.
is set to zero-beat by adjusting the tun-
ing screw in the center of the b.f.o.
transformer. With the b.f.o. on, turn on
the c.w. filter switch. If everything is
connected right, the c.w. tone can be
peaked very sharply at 1,000 cycles
with the piteh control.

At this point you are ready to start
on the high-frequency section. Its lay-
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out is shown in the top view of the
chassis. At the extreme right are the
APC-type padding capacitors for the
oscillator. The rear one is for 80 meters
with 40, 20, 10, and 6 meters proceed-
ing in that order toward the front.

After all holes are cut in this chassis,
the three chassis can be assembled.
Panel brackets at each end of the r.f.
and power supply and on one side of
the i.f. chassis hold these together. The
other side of the i.f. unit is supported
by the protective apron as shown, look-
ing at the bottom view. With the chas-
sis assembled in this manner, the top
caps on the i.f. transformers are just

placing it at the plate of the mixer, the
inductance and capacitance of the long
coax lead becomes a part of the i.f.
tuned circuit. Because of the added
capacitance of the coax, a .002-uuf ca-
pacitor is placed in series with the
170-uuf button capacitor at the plate of
the mixer to reduce its capacitance.
The lead from the 6K8 WWYV con-
verter tube to the plate of the 6AK5
mixer is now put in. It is the short
piece of low-capacitance coax shown in
the bottom view near the right center
of the high-frequency chassis. At the
junction of this lead and the 6AKS5
plate is the 4—25-uuf padding capaci-

COIL DATA TABLE

Ant R.F. Mixer di::r(r;-:“) remarks
coil | turns :{i’: coil | turns ";:;: cofl | turns 's'ii{:
80mtr. | LIA | 16 | 35 | LIB | 77 | 35 |LIC | 85 35 A _ close-wound
40mbr. | (2A |9 (730 |28 |45 | 30 |12C |_ 48 |_ 30 A close-wound
20 mtr. [ L3A 7 30 L38 28 | 2% L3C | 30 2% % close-wound
10 mtr L4A 4 30 L48 14 26 L4C 15 26 % L4A close-wound
L48, L4C spaced
wire dia. _
& mtr L5A 18 L58 [} 18 L5C 7 18 % L5A close-wound,
L58, 15C spaced
for l/5-in, length,
OSCILLATOR CIRCUITS Lléca;x%ng are r.f. and mixer coils from 3-6-mc
-454-A.
L13 is b.f.o. transformer from BC-454-A.
coil turns | Wire [form dia remarks L14 is b.f.o. transformer from BC-453-A.
— (in.) L1A and L2A are spaced 14 inch from cold end of
16 20 7% % spaced wire dia. L1B and L2B, respectively.
[ lose- d, L3A, L4A, L5A are each spaced ljg inch from
v . % 2 cs?zz-mf:end cold end of their respective B-coils.
18 15 2 A close-wound, All coils wound with enameled wire.
slug-tuned . .
9 17 22 7 close-wound, tor which couples the converted signal
slug-tuned from the WWYV section to the first if.
Lio 8 2 2 ‘p"‘s‘ﬁf;ff’:f:eg“’" transformer lead, and is set at about

even with the top of the 83 x19-inch
panel.

The first thing to wire on the r.f.
chassis is the WWYV section. The coils
for this section are obtained from the
BC-454. Remove the three cans under
the main tuning capacitor on the BC-
454 and open them. One contains a coil
wound on a ceramic form. Set this
aside for the h.f. oscillator. The other
two (designated L11 and L12 in the
diagram) are tuned to 5 me.

All the interconnecting wires be-
tween the i.f. chassis and the power
supply can now be run in. They come
through the r.f. chassis and go along
the left side through to the power sup-
ply. Other wires from the i.f. chassis
come along the front of the r.f. chassis
where they terminate at various points
or go up to the phone jack or a.v.c.
disabling switch. The S-meter wires,
together with power wires for the high-
frequency section, go along the right
side, looking at the bottom, of the r.f.
chassis into the power supply.

The connection between the 6AKS
mixer plate and the first 1425-ke i.f.
transformer is made with low-capaci-
tance coax (capacitance 13 ppf per
foot). The reason for removing the
170-uuf capacitor from the first if.
transformer now becomes apparent. By

4—17 puf.

The WWYV section can now be turned
on and the first 1425-ke i.f. transformer
tuned. Be sure the 6AK5 mixer tube is
in its socket. Adjust the trimmers on
the 5-me r.f. and mixer while feeding
in a 5-mc signal.

The next step is the oscillator sec-
tion. The main tuning capacitor was
made from a dual 100-100-uuf capaci-
tor found on the surplus market. The
plates were removed with a pair of
long-nose pliers until one section meas-
ured about 25 to 30 uuf and the other
about 75 puf. The 75-uuf section is used
for 80 meters and the 25-puf section
for the remaining bands.

Wind the oscillator coil L6 very care-
fully on the ceramic coil form set aside
when the coils were removed from the
BC-454. Dope it well and let it dry.
The negative-temperature-coefficient ca-
pacitor shown on the diagram is placed
close to the oscillator coil and cemented
in place. This assembly is then placed
inside the shield can and mounted near
the back of the band switch.

The negative-temperature-coefficient
capacitor is actually a 50-puf capacitor.
One end is connected to the hot end of
the coil inside the can. The other is
brought to one of the unused terminals
on the bottom of the can and a 200-ppf
silver mica capacitor is connected there
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to ground, to adjust the compensation
to fit any given temperature condition.

Wire the band switch as shown on
the diagram using stiff wire.

When the oscillator is finished, turn
it on and adjust the trimmers. Switch
to the 10-meter position and turn the
main tuning capacitor all the way out.
Adjust the 10-meter trimmer until the
frequency of the oscillator measures
approximately 7070 ke.

If the specifications are -carefully
followed, the APC capacitor will be ap-
proximately half-way meshed. If the
oscillator will not tune to 7070 ke with
the APC at about half capacitance, the
size of the 60-uuf silver mica across L6
can be changed slightly. If more than
10-puf change in this capacitor is
needed, L6 is probably not right or else
a mistake has been made in choosing
some other circuit component. Now run
the main tuning capacitor in until
6650 ke is reached. This should occur
with the main tuning capacitor nearly
at maximum capacitance.

Switch to the 6-meter position and
set the main tuning capacitor near
maximum capacitance. Adjust the 6-
meter APC padder until the oscillator
frequency is 6070 ke. The main tuning
capacitor should tune the oscillator to
6575 ke at near minimum capacitance.

The same procedure is followed on
20, 40, and 80 meters where the maxi-
mum and minimum frequencies are
6990 and 6280, 5880, and 5570 ke and
5430 and 4920 ke, respectively. .

The oscillator frequency or its har-
monic is always 1425 ke lower than the
corresponding amateur band, with the
exception of the 80-meter band where
it is 1425 ke higher.

Next wire the 6AK5 isolation ampli-
fier and the 6J6 harmonic amplifiers.
When they are completed, use a grid
dip meter and adjust L7 to 5.5 me, L8
to 12.8 me, L9 to 27.3 mc and L10 to 50.5
me. This is done by adjusting the tun-
ing slugs in the inductances with the
power off, but with the 6AK5 and 6J6
tubes in their sockets. The coil forms
used for L7, L8, L9, and L10 are the
type used in the oscillator of an SCR-
522. National Manufacturing Co., how-
ever, makes a slug-tuned coil form
which is ideal for this purpose.

The isolation amplifier and harmonic
amplifiers are broad enoughto giveample
output on all bands even though they
are not exactly harmonically related.

The r.f. and mixer stages are
straightforward. All bypass capacitors
used in these stages are the button type
mounted for minimum lead length.

The lead from the r.f. stage tuning
capacitor to the band switch being rela-
tively long, it is made part of the tuned
circuit by using a short piece of low-
capacitance coax. The ground lead on
the r.f. tuning capacitor is heavy %-
inch copper ribbon which furnishes the
return for the tuned circuit. Copper
ribbon is also used in the mixer tuned
circuit for the tuning capacitor lead to
the switch as well as the coil return to
the ecapacitor. A .002-uf capacitor

(Continued on page 50)
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TUBES ,
s ALLIED ror RCA 162 i,

AND BROADCAST TYPES
BATTERIES

PARTS T1v & rADIO
TEST EQUIPMENT

ALLIED presents 3 NEW @& RCA TV TEST INSTRUMENTS

RCA WR-59B v SWEEP GENERATOR. Features continuous IF cover-

age up to 50 me, including video and intercarrier sweep ranges; sweep width is 10
mc. Provides output on 13 television RF channels, in steps. Output, 100,000 micro-
volts rms or better on every range; amplitude varies less than +1 db on all ranges.
RF output attenuator is balanced capacitor type, and is 20,000-to-1 continuously
variable. Has blanking control to provide single image and base line on scope; also
has phase control. RF output impedance 300 ohms, balanced to ground. IF/Video
Frequency range has 100-ohm termination and single-ended output. Intended for
use with Model WR-39B TV Marker Generator, for highly accurate measurement
of television receiver bandwidths on oscilloscope, such as WO-57A. Supplied com-
plete with tubes, IF/VF and RF output cables, and instruction manual. Blue-gray
Hammeroid case; 93{x1314x714". For 105-125 volts, 50-60 cycles s274 50
AC. Shpg, wt., 35 Ibs. 84-074. NET . . .. ....... .
$27.45 down, $21.80 monthly for 12 months

RCA WR'393 TV MARKER GE"ERATOR. Crystal-calibrated variable

frequency signal generator plus 2 built-in crystal oscillators. Provides dual markers
with WR-59B or any sweep generator when measuring receiver bandwidth on scope.
Ranges: 19-110 mc in 4 bands: 170-240 mc in 2 bands—all on fundamentals. Vari-
able 100:1 attenuator. Output, 0.1 rms v, 100 ohms. Permits TV set linearity ad-
justments in absence of test pattern when variable oscillator is modulated by in-
ternal crystal or external oscillator. Serves as heterodyne frequency meter; has
detector audio amplifier with speaker. Markers removed 4.5 mc and 250 ke from
main marker for TV IF and sound discriminator alignment. Provision for external
marker injection. Has crystal-controlled 4.5 mc output for alignment of sets with
intercarrier sound. Complete with all tubes, 3 crystals and leads. Blue-gray Ham-
meroid case, 934x1314x714". For operation on 105-125 v, 50-60 5224 50
cycles. Shpg. wt., 22 lbs. 84-072. NET. . .. ...... °
$22.45 down, $17.85 monthly for 12 months

RCA WO-57A 3/ OSCII.I.OSCOPE. Features high sensitivity: 25 milli-

volts/inch deflection. Vertical amplifier response, flat within 3 db from zero to 500
ke, down only 55% at 1 mc and useful beyond 2 mc. Has frequency-compensated
and voltage-calibrated step attenuation with vernier control and calibrating voltage
source. 60-cycle sweep with phasing control. Separate input jacks for DC and AC
signal tests. Linear sweep range is 15 to 30,000 cps. Has exclusive RCA sweep
direction-reversing switch—positive or negative syncing. Direct-coupled amplifiers
provide low frequency square-wave reproduction essential for correct sweep align-
ment. High-frequency square-wave response up to 100 kc reproduces blanking and
sync pulse wave shapes with excellent fidelity. Provision for external sync. Hammer-
oid case; 934{x1314x814". With tubes, type WG-214 probe to reduce input capacity
to 10 mmf., cable assembly, and instructions. For 105-125 volts SI 4 5 oo
50-60 cycles AC. Shpg. wt., 20 1bs. 84-073. NET. . ........ .
$14.50 down, $11.50 monthly for 12 months

| ws ALLIED
\BE- ) ALLIED RADI

FOR ALL YOUR TV & RADIO NEEDS
SEE YOUR ALLIED CATALOG...

Refer to the Leading Buying Guide — your
ALLIED Catalog — for everything in Radio Name. .. ... PN
and Television. Get every advantage: largest
stocks, fastest shipment, lowest prices, AAress. .y o 5 5gismers oo+« B m1rr 415 0 5 (same e argiae ss 6 6+ 8 ziae

It's RCA for quality! It's ALLIED for dependability! You can count on imme-
diate delivery from ALLIED because we constantly maintain the world’s largest
stocks of RCA Tubes, Parts, Batteries and Test Instruments. Look to ALLIED
first and always—your Headquarters for RCA Parts and Equipment . . .

000000 0aR0OCOIOSIOCSOIDS

o
oef
-y
-
=
=
-
e
-
e
-
-
-
-
-
am
=
-
ot
=
=
.
g
e
——
=
=
oy
-
—

O A
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[ Enter order for RCA Test Instrument Model...... ....
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Outstanding
ALL-CHANNEL Performance

THE “end-fire” DUBL-
VEE sets a new standard in
TV antenna performance.
Higher gain, sharper di-
rectivity, and closer match
assure superlative reception
— clearer, steadier, sharper
pictures. In fact, a single
DUBL-VEE acivally outper-
forms double-stacked models
of most other types. Rugged
— easy to assemble — eco-
nomically priced. Your best
buy at any price.

MODEL VV

Write for Bulletin D

THEe WORKSHOP
ASSOCIATES, Inc.

135 CRESCENT ROAD,
NEEDHAM 94, MASS.

Clearer Pidures—higher gain brings
in stronger signal — especially on
higher chennels

Clearer Pictures — narrow beam
cuts down multi-path ghosts

Clearer Pictures—better impedance
match on all channels maintains high
signal streagth

LClearer Picdures — true horizontal

. polarizatian—no out-of-phase ghosts

Clearer Pictures —no parcsitic ele-

*ments — dll driven

Clearer Pictures—designed by the

pioneers in the antenna industry

$,0095 LIST

Model 2VV Double-Stack $21.95 List

Specialists in High Frequency Antennas
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(Continued from page 48)

blocks direct current at this point.

This direct and heavy construction is
important! The copper ribbon reduces
the inductance in the leads and puts it
in the coupled circuits where it can do
some good. Performance on 6 meters
was very poor until this refinement was
made. The heavy lines in the diagram
show the leads referred to.

Take care to prevent oscillation in
the 6J6 r.f. stage. If the 6J6 plate-
6AK5 mixer tuned circuit is coupled
back in any way to the first 6J6 grid,
instability will result. This can be pre-
vented by the partition shield between
the r.f. and mixer coils. It is made of
3/16-inch aluminum, held by putting it
in place of one of the wafers in the
band switch. The edges are drilled and
tapped so they can be bolted to the
chassis. The r.f. coils have a thin cop-
per shield over them between this par-
tition and the front of the chassis.

The partition has four holes for the
coil forms cut in it, two %-inch and
two 3-inch, and is slotted lengthwise
so the forms can be clamped in place.

The 80- and 40-meter mixer coils are
on the right side of the switech while
the 20- and 10-meter coils are on the
left (viewed from the front with the
set upside down). The_ r.f. coils are on
the other end of the same forms under
the copper shield. The 6-meter coils are
self-supporting and are mounted on the
switch below the 20-meter coils. There
are more wafers on the switch than are
used because several front ends were
tried and it would have been incon-
venient to add wafers for experiment.

The oscillator injection to the mixer
should provide about %% volt on the
6AK5 grid. Any more raises the noise
from the mixer without increasing the
signal. The mixer grid voltage on all
bands was between 44p and %4 volt with
no coupling other than stray capaci-
tance between the mixer circuits and
the harmonic amplifiers. If there isn’t
enough coupling, some could be pro-
vided by a very small capacitor from
the hot end of the mixer coil to the hot
end of the harmonic amplifier coil on
the band where more coupling is
needed.

All bands on this receiver start with
the low-frequency end at 20 on a 0-500
division dial. All the bands end at about
425 to 450 on the dial, giving over 400
divisions of bandspread.

This receiver was tested with a
Measurements Corp. model 80 signal
generator and was found to have 4
microvolts absolute sensitivity on 6
meters, 1.8 microvolts on 10 meters,
and 1 microvolt on 20, 40, and 80.

The selectivity is the number of cy-
cles off resonance when the signal is 10
times down. On broad selectivity it
measured 10 ke; on sharp it measured
1.8 ke; and on c.w. with filter in, it
measured 200 cycles.

The stability is perfect. You can beat
on the set without hearing any more
change in the note than if you were
pounding on a crystal oscillator. The
drift during warm-up is about 1,000
cycles in one hour at 10 meters.

RADIO-ELECTRONICS for
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Few of these tools have sharp edges.
But they are powerful cost cutters.
Whenever a telephone craftsman
reaches for one, he finds the right tool
ready to his hand. There’s no time
wasted trying to do a complicated job
with makeshift equipment.

Most telephone tools are highly
specialized. 90% of dial system tools

BELL TELEPHONE LABORATORIES

WORKING CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE BIG IN VALUE AND LOW IN COST

JUNE, 1950

Cutting Board for Telephone Costs

ol

This picture was taken in the Bridge-
port office of The Southern New
England Telephone Company, one
of the 22 operating telephone com-
panies which the Laborafories serve
through the Bell Sysfem,

/ﬂf_r“

r

£ ;
. .
. ’ T
s

were designed by Bell Laboratories.
Each saves time in maintenance, instal-
lation or construction.

There are tools with lights and mir-
rors to work deep within relay bays;
tools to brush, burnish and polish; tools
that vacuum clean—even a tool to
weld on new contact points without dis-
mantling o relay. There are gauges to

www americanradiohistorv com

time dial speeds, others to check spring
tension. Some look like a dentist's in-
struments. Some you have never seen,

Keeping the telephone tool kit
abreast of improvements is a continu-
ing job for Bell Telephone Laboratories.
It's another example of how the Labora-
tories help keep the value of your tele-
phone service high, the cost low.
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2 Pages of TEST EQUIPMENT

at prices every serviceman can afford!
| OUR POLICY

MONEY BACK ? Every unit we advertise ~ completely satisfied after a 10 day trial—return for

is offered on a strict "money-back-if-not-satisfied-  complete refund. No explanation—you are the sole
basis". No if's—no but's—no maybe's. If you are not  judge. Plain enough?

GUARANTEE ? Every unit sold by us is covered by a one year guarantee.

KITS ? We have discontinued advertising Test kits at home without the expensive calibration stand-
Equipment in kit form. After handling kits for some ards and other equipment available when instruments
months, we have come to the conclusion that it  gre factory produced.

is impractical to successfully complete instrument

SUPERIOR'S '
NEW
witvo 1 UBE TESTER

Specifications:
Y Tests all tubes including 4, 5, 6, 7, Octal, Lock-in, Peanut, Bantam,
Hearing-aid, Thyratron, Miniatures, Sub-Miniatures, Novals, etc. Will also
test Pilot Lights.

% Tests by the well-established emission method for tube quality, di-
rectly read on the scale of the meter.

Y Tests for "shorts’" and "leakages" up to 5 Megohms.

Y Uses the new self-cleaning Lever Action Switches for individual ele-
ment 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 fila-
ments terminating in more than one pin are truly tested with the Model
TV-10 as any of the pins may be placed in the neutral position when
necessary.

% The Model TV-10 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.

Y Free-moving built-in roll chart provides complete data for all tubes.
% Newly designed Line Voltage Control

compensates for variation of any line volt-
age between 105 Volts and 130 Volts
The Model TV-10 operates on 105-130
Volt 60 Cycles A.C. Comes housed in a
beautiful hand-rubbed oak cabinet "ET
complete with portable cover.

SUPERIOR'S new model TV-30

TELEVISION SIGNAL GENERATOR

ENABLES ALIGNMENT OF TELEVISION 1. F. AND FRONT ENDS WITHOUT
THE USE OF AN OSCILLOSCOPE!

FEATURES—Built-in modutator may be used to modulate the R. F. Frequency also to localize the cause

of trouble in the audio circuits of T. V. Receivi

Double shielding of oscillatory circuit assures nab-llty and reduces radiation to absolute minimum,

Provision made for external modulation by A, F. or R. F. source to provide frequency modutation.

All 1. F. frequencies and 2 to 13 channel frequencies are calibrated direct in Megacycles on the Vernier

mildmlarkers for the Video and Audio carriers within their respective channels are also calibrated on
e 1al

Linear calibrations throughout are achieved by the use of a Straight Line Freq y Variable C
together with a permeability trimmed coil.

Stability by folt buffer tube and double shielding of component parts.

Mc., 150-2

Audio Modulating Frequency: 400 cycles (Sine Wave), Attenuator:
pos-non ladder type with constant impedance control for f.ne adjustment
b sed: 6C4 as Cathode follower and modulated buffer. 6C.
o:clllatnr 6SN7 as Audio Oscillator and power rectifier, NET

ssFEcIFIcATIoNS—Frequency Range 4 Bands—No switching; 18-32 M $
Mc.

Model TV-30 comes complete with shielded co-axial lead and a}l oper-
ating instructions. Measures 6” x 7” x 9", Shipping Weight 10 Ibs,

== = == == TO ORDER—USE RUSH ORDER FORM ON NEXT PAGE == == o= == o= == om == e s—

GENERAL ELECTRONIC DISTRIBUTING CO. =it

RADIO-ELECTRONICS for
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THE NEW MODEL 200

&Vl and FM

tio

The Madel 200 operates on 110
Vaolts A.C. Cames camplete with
output cable and operating instruc-

33

SIGNAL GENERATOR

Specifications

R.F. FREQUENCY RANGES: 100 Kilacycles ta 150
Megacycles.

.MODULATING FREQUENCY: 400 Cycles. May be

vsed far modulating the R.F. signal. Alsa available sep-
arately.

ATTENUATION: The canstant impedance attenuator
is isolated from the oscillating circuit by the buffer tube.
QOutput impedance of this model is anly 100 ohms. This
low impedance reduces |osses in the output cable.
OSCILLATORY CIRCUIT: Hartley oscillator with cath-
ode fallawer buffer tube. Frequency stability is assured
by modulating the buffer tube.

ACCURACY: Use of High-Q permeability tuned cails
adjusted agoinst 1/10th of 19, stondards assures an
accuracy of 1% on all ranges from 100 Kilocycles ta 10
Megccycles and an accuracy of 2% an the higher fre-
quencies.

TUBES USED: 12AU7—One section is used os oscillatar
and the secand is modulated cathade follower. T-2 is
used as madulatar. 6C4 is used as rectifier.

sl aNET

£ - 3 T

Superior's new model 770

AN ACCURATE POCKET-SIZE

VOLT-OHM MILLIAMMETER

(SENSITIVITY: 1000 OHMS PER VOLT)

FEATURES: Compact—measures 34" x 5%" x
214”. ® Uses latest design 2% accurate | Mil.
D'Arsanval type meter. ® Same zero adjustment
holds for both resistance ranges. It is not
necessary to readjust when switching from one
resistance range to another. This is an impor-
tant time-saving feature never before included
in a V.O.M. in this price range. ® Housed in
round-cornered, molded case. ® Beautiful black

etched panel. Depressed letters filled with
permanent white, insures long-life even with

constant use.

SPECIFICATIONS: 6 A.C. VOLTAGE

The Model 770 comes com-
plete with self-contained
batteries, test leads and all
operating instructions.

RANGES: 0—15/30/150/300/1500/3000 YOLTS.
6 D.C. VOLTAGE RANGES: 0—7.5/15/75/150/
75071500 VOLTS. 4 D.C. CURRENT RANGES:
0—1.5/15/150 MA. 0—I.5 AMPS. 2 RESIST-
ANCE RANGES: 0—500 OHMS 0—] MEGOHM.

137

5 N

UPER-METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE
INDUCTANCE AND DECIBEL MEASUREMENTS

CAPACITY: .00l to .2 Mfd. .| ta 4 M{d.
(Quality test far electralytics)

REACTANCE: 700 ta 27,000 Ohms 13,000
Ohms to 3 ‘Meicz_hms

SPECIFICATIONS: INDUCTANCE: 1.75 ta 70 Henries 35 to
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/ 8,000 Henries
7,500 Volts DECIBELS: —I0 to +18 410 ta +38 +30
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 ta 458
Valts
ADDED FEATURE:
OUTPUT VOLTS: 0 ta 15/30/150/300/1,500 :
3,000 Volts o 15/30/150/300/ / The Madel 670 includes o special GOOD-BAD
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5 scale for checking the quality of electrolytic
Amperes condensers ot a test potential of I50 Vcl+s
RESISTANCE: 0 to 500/100,000 Ohms 0 to
10 Megohms

The Model 670 comes

housed in a rugged,

crackle-finished steel cabi-

net complete with test

leads and operahng in-

structions. Size 547 x 74" NET
x 3,

I GENERAL ELECTRONIC DISTRIBUTING CO. DEPT. RC-6, 98 PARK PLACE, NEW YORK 7. N. Y. RC-6 |
: GENTLEMEN: PLEASE RUSH THE MATERIAL LISTED BELOW: |
I QUANTITY MODEL | PRICE NOME ottt ittt en e eernreennessoseansuonsansnaennn ]
[ I Address ...t e e et e, I
[ City. . Zone..... State............. I
[ I
I G gz l
I TOTAL Enclosed) SE;-:?:B;a)nce '
JUNE, 1950
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TV Antenna Phase Control

"Co=channel interference is reduced

and signal strength increased with

a variable phasing control antenna
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e
The antenna as viewed from the ground.
The two Yagis are offset so that a wave
front intercepts the two antennas with
a phase difference of about 90 degrees.

S the number of television stations
has increased in recent months,
co-channel interference has be-
come a serious problem in

fringe areas. Few fringe areas are
completely free from this difficulty.

Before this situation actually oe-
curred at the author’s location, much
thought was given possible solutions.
The advent of WOC-TV in Davenport,
Iowa at a distance of 120 miles north,
on the sanie channel as KSD-TV in St.
Louis, Mo., at a distance of 90 miles
south by south-east, provided the neces-
sary signals for a series of antenna
experiments.

The author has felt that the Yagi
type of antenna, even when tuned for
maximum front to back ratio, would
not be 100 percent effectiye. This proved
to be the case, though a sharply diree-
tive Yagi was sufficient in many instal-
lations. Screen reflectors and multi-
reflector parasitic elements gave some
improvement but added so much to the
bulk and wind resistance of the an-
tenna, that this line of experiment was
dropped.

The final solution was found by using
a variable phasing control to add the
voltages from two antennas in a way
that nearly completely suppressed the
undesired signal. At the same time, this
method greatly added to the signal gain
from the desired direction.

For a complete understanding of the
operation of this antenna system, it

will be necessary to review some simple .

cases.
Let us consider two half-wave an-
tennas A and B, with a horizontal spac-

ing of -one-quarter wavelength, and
with independent feed-lines to the re-
ceiver. Fig. 1 shows voltages and phases
of signals from opposite directions.

A signal from one direction produces
a voltage in antenna A (curve 1) which
leads the corresponding voltage in an-
tenna B (curve 2) by 90 degrees. At
the same time, the signal from the
opposite direction produces a voltage
in antenna A (curve 3) which lags the
corresponding voltage in antenna B
(curve 4) by 90 degrees.

If the feed-lines to the receiver are
of the same length, there is neither
complete addition of the desired signal
nor complete cancellation of the unde-
sired signal. However, if we shift the
voltage phase by 90 degrees, for ex-
ample, by lengthening one feed line by
a quarter wavelength, both of these
results can be obtained; that is, addi-
tion of the desired voltages and cancel-
lation of the undesired voltages.

A -»]
oS .

‘\;- ",

¥, . kY ’/
AV4
Fat X "‘.'..

Fig. 1—Diagram of vphase difference of
two signals from opposite directions.

e

The above discussion assumes that
both signals intercept the antennas
from a herizontal direction. In practice
this is not the case. The vertical wave
angle is not constant from day to day,
nor is it the same for signals from
different distances. Fig. 2 shows an
end view of the two half-wave anten-
nas, indicating the horizontal wave and
one with a different vertical wave
angle.

The perpendicular distance between
the wave fronts through each antenna
represents the difference in phase of
the voltages induced in these. If the
desired signal from one direction has
a vertical wave angle of 15 degrees,
for example, and the undesired signal
from the opposite direction has a verti-
cal wave angle of 12 degrees, then the
desired results can not be obtained by
a shift of phase of 90 degrees for one
of the voltages.

If the difference in horizontal direc-
tion between the desired and undesired

www americanradiohistorv com
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signal is not 180 degrees, the situation
is similar, as can be seen from Fig. 3.
However, in both these cases, we can
still obtain either maximum signal or
maximum cancellation, or, in ’some
cases, both, by properly phasing the
voltages. )

For complete flexibility, it is neces-
sary to have controllable phase shift of
one of the voltages. This control can
then be used to get either maximum
suppression or maximum forward gain.

The next step in developing a useful
antenna system is to provide a better
source of signal voltage than a half-
wave antenna.

The complete antenna as designed
by the author and produced by Trio
Manufacturing Co., Griggsville, Illinois,
consists of two Yagis with double di-
pole antennas mounted on one mast
with the dipoles offset so that the wave
front will intercept the two antennas
with an approximate 90-degree phase
difference for the vertical angles com-
monly encountered in fringe area re-
ception. The vertical spacing between
the two antenna bays is a compromise
between minimum interaction of the
antenna elements and difficulty of in-
stallation.

The feed lines from each of the Yagis
are brought down separately to the
phasing control. A schemati¢c of the
phasing control is shown in Fig. 4. The
inductance and capacitance in the phas-
ing control are carefully chosen for
minimum variation in input impedance.

The Yagi antennas used for the_ volt-
age pick-up are 4-element arrays, con-

NONHORZONTAL WAVE 7
e,

HORIZONTAL
WAVE

Fig. 2—End view of the dipoles. AB is
the phase difference_for the horizontal
wave, AC for the non-horizontal wave.

sisting of an active element, one re-
flector and two directors.

The active element is a double folded
dipole with a 3%” driven element paral-
leled by two %” elements to give the
desired impedance. This is a simple
method of obtaining a large. increase
in impedance without adding greatly

RADIO-ELECTRONICS for
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complete TV
servicing book
ever printed” §

“This book
might easily be
worth $100.00
to you!”

e |

HAL

FREE NOW!...

with your order for 100 Sylvania
Receiving Tubes or 3 N S
Sylvania Picture Tubes / e

Could be this book’ll be worth its weight in dollar bills. For it explains ——
in clear, plain language and illustrations how to identify TV set trou-
HERE’S WHY YOU NEED THIS BOOK

ble ... and what to do about it.
® Shows more than 80 actual photos of screen

frame
" 0 jow

Verteal botg
oEay e (Risey™ " Moanually remy vertical oty
o rertical el .

lator  sm,
chenged

Contains more thar.l 100 pages . . . filled with diagrams and pho'tos test patterns. Shows how %0 idenlify trouble by
to help you more quickly locate trouble . . . solve problems . . . im- pattern behavior.
prove your TV set repair business. ® Gives simple, concise instructions for making
. repairs, proper adjustments.
FREE on]y until Augusl 31st e Contains compleie circuit diagrams of typical

television receiver.
Remember, you can’t buy this book. It’s yours free from your regu- . .
emember, y n't buy y f M g e Explains latest television developments.

lar Sylvania distributor during June, July, and August, with the pur- o Tells about television test equipment and what
chase of 100 Sylvania Receiving Tubes or 3 Sylvania Picture Tubes. each instrument will do. qup

So call your distributor today . . . while his supply lasts. Ask him for #» Provides a practical dictionary of television
the book that will improve your television service, and the tubes to set trouble.
improve your profits . . . SYLVANIA.

SYLVANIA 9 ELECTRIC4=

RADIO TUBES: TELEVISION PICTURE TUBES: ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS: TELEVISION SETS
JUNE, 1950
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Construction

TELEVISION
SCOPE

SUPERIORITY
AT A GLANCE!

The vertical response
of this economy TV §
scope is usable to §
5000 ke, not 50 ke.
Response is flat to
750 ke, down 3 db
at 1000 ke. Amplifier
supplies a voltage
gain of 20 at 5000 kc.

Check this necessary feature before you buy
any scope for TV use.

AR-3

The R.S.E., AR-3 Scape has been built by Ross
Armstrong to aur rigid specifications. It's o
camplete unit that embodies standard hori-
zontal amplifier and sweep circuits with
normal sensitivity,

The case is 8” high x 5" wide x 14" long,
attractively finished in “hammered” opalescent
blue enamel. Operates on standard 110 volts
—60 cycles—40 watts. Tubes, 3BPI-6AC7-
6S5J7-6X5-5Y3-884. Instructions included.

Complete sp‘eciﬁc?ﬁons upon PRICE
:::ﬂu:;t.bai:.hsfochon or your $ 4 9 9 5
AVAILABLE TO JOBBERS F. O. B.

IN QUANTITY DETROIT
INTERCOM & RADIO
AT A
PRICE
THAT
CAN'T
BE BEAT

WHILE THEY LAST

52995

With 1 sub-station

and 50 feet of cable

Extra Sub-stations
$3.95 each

6 tube superhet—3 tube
intercom permits com-
munication between ra-
dio-master and up to 4
sub-stations.

Original cost $64.50

PUSHBACK

WIRE

25% BELOW MILL COST!

Ist class, Essex or Lens, ALL SOLID tinned
copper, double cotton serve, waxed f'nlsh

Produc-
*ton Reel

COLORS 100 feet

| 1000 °
SIZE

T BLACK-BROWN =39
| =u nsb-wmr:-m.u;1 -49

3.79_
|4.49

1B | BROWN .69

ORDER INSTRUCTIONS
Minimum order—$2.00, 25% deposit
with order required for all C.O.D. ship-
. ments. Be sure to include sufficient post-
Demand This 5o excess will be refunded. Orders
Seal of Quoality | oceivedwithout postage will be shipped

express collect. All prices F.O.B. Detroit.

Quantity and Export
Orders Solicited

KHUIU SUPPLY &

ENGINEERING CO., Inc.

85 SELDEN AVE. DETROIT 1, MICH.

il

to the bulk and weight of the antenna.l
Reflector' spacing is a quarter wave-
length from the active element, and
spacing for the directors is one-eighth
wavelength. Such an antenna provides
a 10 db forward gain on the optimum
channel as compared with a reference
dipole.

| o
AN
UNDESIRED SIGNAL

Fig. 3—A top view.>AB répresents the
phase difference of undesired signal.

DESIRED SIGNAL

To understand the operation of the
phasing control, it is convenient to ana-
lyse the phase shift obtainable by ma-
nipulating the lengths of the feed-lines.
If we could continuously vary the
length of the feed line from one of the
antenna bays by as much as a quarter
wavelength, we could get a phase shift
of 90 degrees. If one lead-in is equipped
with a d.p.d.t. polarity reversing switch,
an additional 180 degree shift could be
obtained.

L]~
TO SET
Fig. 4—Circuit of the phasing control.

L _____ ¥

Let us consider an arrangement such
as that in Fig. 5. The lead-ins from
the two antenna bays are connected to
the two ends of a quarter-wave two-
wire line, ar}d the lead-in to the set is
tapped on this quarter-wave section. As
the position of the tap is varied, the
total length to the set, of one line be-
comes longer, while the other is short-
ened. The total phase shift available
in one is 90 degrees in one direction,
while the other varies 90 degrees in
the other direction. This 180 degree
variation, together with a polarity re-
versing switch will then give complete
control.

The phase control itself consists of
two solenoid coils mounted on a rotat-
able shaft, and each provided with a
wiping contact which is continuously
variable from one end of the coil to the
other as the shaft is rotated. Each coil
consists of 10 turns of silver wire on

—

TOB

ol

TOA

TO SET
Fig. 5—A ! -wave line phasing control.

a grooved form of 1-inch diameter, with
silver wiping contacts to provide the
end terminals. Small fixed capacitors,
each 10-upuf are connected from each
end terminal to the variable contact.
This phasing control gives results pre-
cisely the same as that obtained by
varying the tap on the quarter-wave
section of two-wire line.

The combination of the sharp pat-
tern of the Y»gi, together with the
phasing contro), provides adequate re-

wWWww.americanradiohistorv.com

jection of the interfering signal in
nearly all cases. Of course, very little
can be done when the interfering sig-
nal is from the same direction as the
desired signal. This situation is very
uncommon, however, because of fre-
quency alloeations.

If the direction of the interfering
signal is less than 135 degrees from the
direction of the desired signal, the di-
rectivity of the Yagis provides the nec-
essary rejection, and the phasing can
then be set for maximum forward gain.
A rotator is practically a necessity be-
cause the pattern of the Yagi is quite
sharp.

If the interference is coming from
one of the back lobes, the adjustment
of the phasing control for maximum
rejection eliminates the unwanted sig-
nal while still giving gain in the de--
sired direction. Front to back, or re--
jection, ratios of 35 to 40 db. can be
obtained while maintaining a gain of
15 db as compared with a reference
dipole oriented in the desired signal
direction.

Since the video and audio carriers
are not on the same frequency it is
sometimes impossible to eliminate com-
pletely interference on both picture and
sound. In such cases, the phasing con-
trol is set to provide a clear sound
carrier, free from chatter, and the pie-
ture interference is-then slight enough
to be scarcely noticeable.

A certain amount of retuning of the
phasing control is necessary to com-
pensate for shift in the vertical wave
angles. This is especially true when
the signals are subject to heavy fading,
an indication of large changes in the
vertical wave angle.

This antenna system gives adequate
reception in areas where other types
of antenna will not.

1G. N. Carmichael, “Impedance Considerations in

TV Antenna Design’, Radio and Television Re-
tailing, p. 86 Feb. 1950. The formula for the
impedance step-up of such a dipole is

2 log D/R, :|2

log D/Ra
where R, is the radius of the driven element of
the dipole, R» the radius of the paralleled ele-
ments, and D is the center-to-center spacing be-
tween driven element and paralleled elements.

ﬁ;b;{gq
A9
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“Please have a seat—the dactar will see yau
in o moment"
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PRE-ASSEMBLED

Yagi Arrays

Transformer ratio of stepped-up driven element pro-
vides perfect match to 300 ohm line.

Lowest standing wave ratio insures maximum transfer
of signal.

High front to back ratio prevents co-channel inter-
ference.

Sharp horizontal pattern helps reject unwanted inter-
ference of all types.

Extra high forward gain makes this the ideal antenna
for single channel fringe reception.

Not designed to replace the famous heavy-duty RLY
and EC series.

FOR

FAST,

cEEETmEE ) SERIES wraomsn
@ r

JA

V.S, W.R. = 1.34
Z — 335 ohms

LOW CHAMNNEL
$17.35 it
HIGH CHANNEL

12.50 yist

For dachie stack &3 shewn

tncluding phasing rods

JB

V.S. W.R. =126
Z = 315 ohms

LOW CHANNEL :
$13.20 i
HIGH CHANNEL N

6.95 list

N

Gain in decibels

JC

V.S.W.R. =128
Z = 317 ohms

LOW CHAMNEL
$14.60 st
HIGH CHANMKNEL

7.95 jin

Gain in decibels

EASY

INSTALLATION

ATTIC
INSTALLATION

All the parts are in one package ready for assembly. The new clamp type
construction makes it easy to swing each element in place and secure it firmly

with the wing nvt.

to lose.

No bag of hardware to fuss with — no bolts or screws

THESE ANTENNAS STAY UP

Only the highest quality duraluminum alloys are used.

Yield Strength
Ultimate Strength
Shearing Strength

Endurance Limit

36,000 Ibs. per sq. inch
41,000 Ibs. per sq. inch
24,000 lbs. per sq. inch
20,500 Ibs. per sq. inch

JUNE,

1950

Because of the high gain of this antenna, many people have found that
they can obtain excellent results with a single bay attic installation.

e RN BN NN BN SN N N NN N RN NN RN N S NN NN SN A SR

1 LAPOINTE.PLASCOMOLD CORP., 1
UNIONVILLE, CONNECTICUT

Send me information on the entire line of VEE-D-X antennas
and accessories.

NAME
COMPANY
STREET
ciry ZONE L] 1. ) S —

-------------------------------------J
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Low=Noise KM Front End

An underchassis view of the front end before addition of the first r.f. stage.

HE design of front ends for tele-
vision, FM and v.h.f. is more com-
plicated than other high-frequency
circuits because the front end must
provide a high signal-to-noise ratio as
well as considerable gain. 1t is difficult
to design and construct a conventional
i.f. amplifier for FM with a gain of

Photo of the modified broadcast set capacitor. Note the polystyreme shaft.

more than 80 db, and the usual FM
i.f. channel does not have more than
60 db gain up to the limiter. To get
sensitivity better than 50 microvolts,
the front end must provide high gain.
Since gain and noise level rise together
a really sensitive, low-noise front end
requires careful design.

WWW.americanradiohistorv.com

The fromnt end for

a high-gain tuner

By JOSEPH MARSHALL

By using an i.f. amplifier of very
high gain, it is possible to achieve a
low noise level in the front end. One
such amplifier, using double conversion,
two stages of 10.7-me amplification, a
second converter, one stage of 200-ke
amplification, two limiters, and a
frequency-counting detector, provides
nearly 120 db of gain and will be de-
scribed in a following article. Only
normal gain is then needed at the front
end to get better than 5 microvolts
sensitivity on the FM band; and if the
noise is really low, the usable sensitiv-
ity can be brought to 1 microvolt. A
front end for the FM band which, if
used with the i.f. amplifier mentioned,
provides 1-microvolt sensitivity on the
FM band, is deseribed here. The circuit
can be modified easily by changes in
the coils and ecapacitors for use on
v.h.f. ham bands or communications
bands.

The front end uses triodes through-
out: four 6J6 s—two ag r.f. amplifiers,
one as a converter, and one as an oscil-
lator, It is tuned with a home-made
ganged capacitor. Because of the high
losses and uneven gain, this is not the
best method of tuning a v.h.f. front
end when high efficiency is desired. It
also may cause regeneration through
coupling in the common shaft. The ca-
pacitor was used for the simple reason
that no better tuning unit was avail-
able, and we had a capacitor which
seemed well suited for such use.

In this case the performance has
been highly satisfactory because the
front end does not need to give very
high gain. Very good ecapacitors for
FM are available for about $1.50 and
one of these will save the trouble of
improvising from the junk-box. On
the other hand, the home-made capac-
itor using parts from the junk box,
can equal it in performance.

The capacitor started as a three-
gang unit in an ancient Scott receiver.
It had three plates in two of the sec-
tions and a number in the third. What
made the condenser attractive was the
spacing of the sections which was wide
enough for good placement of compo-
nents in the various stages and low
capacitance between sections. The rotor
of each section was a heavy brass
sleeve sliding independently on the

(Continued on page 60)
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YOU BUILD 'EM
IN ONE EVENING

— [INSTRUMENTS

ICO Model 360-K TV-FM SWEEP
tude. ® Covers all TV and FM alignment frequen- s 95
cies between 500 kc. and 228 me. o Sweepwidth
variable from 0-30 me. wilth Mechanical inductive .
sweep. ® Extremely wide sweepwidth allows gain
comparison of adjacent RF TV Channels. e Provides
for injection of external signal generator marker.
calibrated in frequencies. ® Vernier Tuning Condenser. s Comes
complete with “all tubes (including new, high-frequency miniature
types): 6X5GT. 12AU7. two 6C4's. Crystal not included.
107xB”%x834”. 5 Me. Crvstals available for above, each $14 un

FACTORY-WIRED AND TESTED $39 9
Model 360. Ready to use Sweep Signal Generator . . 5

e (Crystal marker osclllator with wvariable ampli.
o Phasing control included. e Large, easy-to-read dial is directly
See it at your local jobber!

1 MODEL 320-K VERSATILE MULTI-
SIENAL GENERATOR SIGNAL TRACER

For FM. AM alizament and o pro- . Model 145-K. Tligh gain—high
b, marker frequencies. Highly stable frequency. Self-contained test
Hartley oscillator has range of 150 ke. to 102 speaker permits audible signal tracing of RF,
me. with fundamentals to 34 me. Coipitts audio IF, FM, audio and video circuits. Provision
oscillator supplies Pure 400 cycle sine wave for visual tracing with VTV¥M. Response is
voltage for modulation. Vernier Tuning Condenser. well over 200 mc. 3-color hammertone panel.
Use audio oscillator voltage to test distortion, in 110-125 V. AC. Size: 10”x8”x434”, Comes
audio equipment. bridge measurements. etc. complete with tubes and diode probe in kit

0 $29.95 $28.95

Model 320. Ready to use..... FACTORY-WIRED AND TESTED
Model 145. Ready to operate. .

HIGH PRECISION
VACUUM TUBE
VOLTMETER
Model 221.K

NEW PUSH-PULL 5°

TV OSCILLOSCOPE 53995
Model 425-K Kit

ALL-NEW laboratory precision scope

has" Push-Pull deflection and .05 to .1 volts per
tnch sensitivity. Wide-range, flat from 3 cps to
500 kc. with full gain setting. useful to 2%a mc.
Wide-range. muilti-vibrator. sweep circuit from 15
eps to 75.000 cps. Direct connectlon to plates of
CRT available at rear of cabinet. Z axls intensity
modulation feature inctuded. Stze: 8127x177x13”
high. Complete with 3—688N7s, 2—8J3s. 2—-5Y3s,
»nd SBP1 CRT.

Tops In workbench versatility—15 diffef res!
AC and DC ranges: 0/5/10/100/500/1000 wvolts.
Electronic ohmneter ranges from .2 ohms to 1000
megs in 5 sieps! New fcatures include Zero Cemter
for TV discriminator allgnment. 26 Mez. DC input
impedance. Accurate, 412”7 meter cannot burn out.
Doubie- triode balanced bridge circuit assures Zuar-
anteed performance. Sturdy portable steel case with
etched rubproof panel. Will measure up to 30.000
V. and 200 Mc. when used with our HVP-1 or
P-75 probes. 110-130 V. AC 50-860 cycle. Size:
9 7/16”x67x5".
FACTORY-WIRED AND TESTED

Model 221. Same, but completely
wired, calibrated, and tested. ... $49-95

FACTORY-BUILT OSCILLOSCOPE

DELUXE SIGNAL

Model

HIGH FREQUENCY RF PROBE

GENERATOR : ~ P
MODEL 315 HIGH YOLTAGE PROBE

Completely wired, ready-to- . G

TR Sigpnal Gyenerat,ox" withyl% Complete top-quality High Voltage Test Probe meas- megacycles. Can be used with models 2“d %
accuracy! A wonderful instru- ures up to 30,000 voits. Special Helical-Wound 113A Efco insirument (sLale.whlch whfn or el'l:l
et with dozens of EXDenzive, Ceramic HV Multiplier Resistor adaptable to most ing). 614" long, 12” 0.0, with wire, plugs. an
1 " VTVM's and 20.000 ohms per volt meters with all components,

eatures. Frequency range: 765 1000 or 5000 volt scales. Lucite head. plywood IN KIT FORM

ke to 150 mc. las microcycle bakelite handle, large flashguards for additional Model P76K same as dbove, but for oscilloscopes:
band-spread vernier tuning for safety. Specify your instrument. Complete readv in kit form ? $3.75
FM, AM, and TV. Voltage reg- ) ¢ = Models P75 or P76 similar toc above but factory
ulator. Write for $59 95 use. . 6.95 5 Seive....$7.50
L]

full details. ASK YOUR LOCAL wired, ready ta operate. lach.
VOLT-OHM JOESER
- Ab EICO’ - )
miLciammeTer  J fniECosten Tute | EASY-TO-FOLLOW SCHEMATIC & 0
Complete Pocket Kit —*"the most versatile Come compy wittank HING

Mode! P-75K germanium crystal probe for visual
RF signal tracing and measurements to over 200

Model 511-K. A “Must” for
every serviceman! Small, handy
instrument used a thousand times

tube tester ever de- strument Kit. Each kit fully guaran-
teed to operate perfectly when as-
sembled according to our simple in-
structions!

EXCLUSIVE LIFE-TIME REPAIR
SERVICE: 'or a nominal charge, we
Don’t settle for a substitute If  will repair and service your EICO in-
jobber Is out of etosi. Lmal #  strument, regardless of its age!

E tondl

ohms/0/1 meg. DB
metor 28 to 55 pu . $14.95 c
ASSEMBLED—READY TO USE
511 — Compietely wired,
and assembled "at L e
factory. Rugged, built $17 9
for heavy duly. . 3 - . 5

ELECTRONIC INSTRUMENT CO., INC.
276 Newport Street, Brooklyn 12, N. Y.

PR AL

Prices Higher
on West Coast

JUNE, 195%
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3%-inch steel shaft, and each sleeve was
wiped independently by a heavy brass
grounding strap. The capacitor had
a chromed cover which completely
shielded it, not only electrically, but
also from dust and grime. It occurred
to us that if. the steel shaft were re-
placed by a low-loss dielectric shaft,
each section would be electrically iso-
lated and this would reduce the com-
mon coupling effects. The steel shaft
was removed and cut in two places,
leaving just enough at the two bearing
ends to fit the sleeves solidly. The re-
mainder was replaced with a length of
polystyrene rod of the same diameter.
The bakelite insulation was replaced
with polystyrene strips, and the third
section was cut down to three plates.
The whole thing was then checked and
adjusted until it operated smoothly.

Q<«—F—a8'noLe

P ——— ITERMINAL LUG

QO «——1— SOLDERING LUG

.

CUTOUT FOR SOCKET

Fig. 1—Sketch of the partition shield.

The capacitors are connected to the
coils with series ceramic capacitors of
25 uuf for the r.f. sections and of 20
puuf for the oscillator section. This re-
duces the minimum ecapacitance and
gives a bandspread covering the FM
band plus a megacycle or twn uon each
end. The series capacitor also replaced
what would have been a 2-inch lead.

If a commercial FM capacitor is
used, the series capacitor is not needed
to reduce the tuning range. If leads
longer than 1 inch or so are necessary,
it might be advisable to use a 50-puf
coupling capacitor instead of the
leads. If the capacitor leads are kept
within a total of 1% inches or less, the
result should be good.

The rotors of each section are
grounded to the capacitor frame at a
single point. A length of shielded
braid, stretched to its thinnest diam-
eter, connects this point to the socket
ground. The braid has a relatively low
inductance for a given length.

Before going into construction, a few
waords about the circuit. One of the
big problems at these frequencies is
geiting a stable oscillator with an ade-
quate signal over the whole band. This
oscillator uses a 6J3 with the two sec-
tions in parallel. It works at a fre-
quency higher than the r.f. because it
is more difficult to track at the lower
frequency with equal-section capacitors.
The oscillator coil is identical to the
r.f. coils, and all are standard National
AR-5 coils without odification. No
difliculty was experienced in tracking

because, the series capacitor for the
oscillator being the smaller, the total
capacitance is less and because the
coil slug permits plenty of leeway in
inductance. The total minimum capaec-
itance is less than 12 puf, including
circuit and tube capacitance. The two
tube sections in parallel give an ade-
quate and uniform carrier with good
stability.

When this front end is used with the
i.f. amplifier mentioned previously,
there is no need for retuning after the
initial few minutes. The i.f. amplifier
and its detector are not affected as
much by slight detuning as diserim-
inator-and-ratio-type detectors. The
front end is fed by a power supply
without electronic regulation, but the
supply has a heavy bleeder and the
front end is fed through a 5,000-ohm
series resistance which contributes to
regulation. Changes of line voltage as
great as 15 volts will not make retun-
ing necessary.

The hot side of the oscillator filament
is fed through a choke, and the other
side is connected to the cathode so the
filament current travels through the
oscillator coil to insure hum-free per-
formance of the oscillator. The only
precaution necessary with this osecil-
lator is to keep the leads to the grid,
coil, and cathode as short as possible—
less than an inch in any case.

The converter is another 6J6 with
the sections in parallel. This reduces
noise and increases gain. Aside from
the arrangement of the components
which will be discussed later, only one
little trick is necessary with this con-
verter. The capacitor across the i.f. coil
must be removed from the shield can
and placed near enough to the socket
to keep the lead from plate to capac-
itor exactly 1 inch long. This gives just
enough inductance to overcome degen-
erative effects. The inductance intro-
duces a negative resistance component
into the grid circuit which reduces the
loading at input frequencies. Be care-
ful not to make the lead longer, for a
greater inductance might result in a
negative input resistance and regenera-
tion or even oscillation.

The converter is quite free of pulling
effect, and the sensitivity is extremely
good because of the high grid leak. All
in all, it is a highly satisfactory con-

. verter with a good deal less noise than

a 6AKS r.f. stage and many times less
than pentode or pentagrid mixers.

The converter is preceded by a
cathode-coupled r.f. stage. If the speci-
fied layout or a close approximation of
it is used, this is an uneritical type of
r.f. amplifier to construet and adjust.
There is a cathode choke in addition to
the resistor. This choke is broadly re-
sonant at about 100 me with cireuit
capacitance and increases the gain.
The filament, 'as all the others, is fed
through a choke and has plenty of de-
coupling -and bypassing. Button-type
silver mica capacitors are used close to
the chassis and the smallest size of
1,000-puf miea capacitors are used
where spacing between element and

www americanradiohistorv com

ground is too great for button capac-
itors. All ground returns are to a single
point. The use of the tuning capacitor
with insulated shaft no doubt accounts
for part of the stability, but an ordi-
nary capacitor would probably work
very well if the same or similar layout
were used.

The noise of this stage, though very
low, is not optimum because the noise
contributed by the parallel tube sec-
tions is twice that of a single section.
However, the gain is more than enough
to override the noise contributed by the
converter.

To reduce the noise still further, a
grounded-grid amplifier is used as an
antenna stage, again with the 2 sec-
tions of a 6J6 in parallel. Thus con-
nected, the 6J6 has about the same
transconductance and less noise than
the much more expensive 6J4, which
has the lowest noise figure of all avail-
able tubes. The filament is kept at
cathode potential by a simple bifilar
choke.

The cathode input circuit uses a self-
supporting coil wound of surplus silver-
plated wire. A piece of No. 18 hookup
wire stripped of its insulation will do.
This coil is not very critical and need
not have a very high Q. The exact in-
ductance is not critical either because
the stage is very broad; and if the cir-
cuit resonates with tube and stray ca-
pacitance anywhere from 80 to 150 me,
nearly maximum and uniform gain will
be obtained over the whole FM band.
The input impedance of this stage
matches a 150-ohm line almost exactly
but a mismatech to a 300-ohm line will
not make any appreciable difference
unless the front end is on the verge of
regeneration. In this case, the standing
waves on the line might throw the
stages into regeneration. If a coaxial
cable of 50 or 75 ohms is to be used,
the coil can be tapped halfway for the
input.

There is an input balancing coil, or
elevator, between the cathode and the
transmission line input to preserve the
line balance and prevent the line from
acting as an antenna. This is very im-
portant if the front end is used with
the i.f. amplifier described previously
because an unbalanced line would pick
up c.w. interference and harmonics of
the oscillator.

The decourling and filter networks
in the power leads are quite elaborate.

The B-plus lead is filtered where it
enters the chassis. This keeps 10.7- or
10.9-me signals from the i.f. and helps
keep the r.f’s from the i.f.’s where
they may be re-radiated and picked up
by the front end to cause regeneration.
The filament is also filtered and by-
passed for the same reasons. There is
a parallel resonant circuit in the B-plus
line between the oscillator section and
the r.f. sections. This consists of a
3.5-uh choke and a 50-upf capacitor
which resonate at about 11 me and
offer a high impedance to the if.’s.
These measures are necessary to real-

(Continued on page 62)
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PRICES DRASTICALLY SLASHED

Here's the chance of a lifetime to load up on surplus gear at ridiculously low
prices. Many of these items we are selling below cost. Unless otherwise stated within the

ad, all equipment is sold as used. No order accepted less than $5.00. Cash required with order.

o Please do not include money for shipping. We ship—shipping charges collect. Rush your orders
because many of these items won't last long; however, we believe that: if you order early, we will be
able to supply you with all you want of any certain item. You will notice that we are not attempting to describe
any certain item because most of you know what this equipment is. df you don't, look it up in Esse's previous ads.
PI’-531/APQ-9 Rectitier Power unit. complete with tubes ... ... ............ HS-33 Headsels.

T-28/APT-1 Radar Transmitter. complete with tubes.
BC-1138A Radio Transmttter and Modulator

CN-46ABG (of AlA radar equipment). complete with tuhes. ... ........ 9.50
Link Model 50UFR 30-10 me FM Ntation Ilouse Receiver and Transmitter. I50 00°
ITere’s a scoop—a steal, a red-hot item. T-39/APQ-9 Radio Transmitter. ... 9.50
Link Model 25UKM 30-40 megacycles FM Receiver and Transmitter for 6 \ol

mobile use complete with cables and remote. Excellent condition . . set 125,00
AM-63/APA-38 Radar Unit. Contains video and syne circuits. Complete with

tubes and 2 sensitive relays . .. ........ ... ... 9.50
ASB-6 Antenna Switch Tnit CIP-14AAC. Contalns WL5328/R tube in cavity.

LT. and T. Co. Selenium rectifier No. 4B3CM1 and 24 V. DC 1800 Rpm. metor

driven co-axial antenna switch relay power transformer.................. 6.00

Radar Transmitter for VHF, AM-18/ADT, complete with rectifier and RF tubes.
Beautiful tank clrcuit. Filter condensers, resistors. transformers........ 16.00
PP-72/AFQ-7 Power Sllpply with 20 tubes. 6—5R4GY, 6—6Y6G, 1—6SNTGT,

2--63LTGT, 2—VR105, 2—VR130, 1--8LBGA. Ias transformers, chokes.
condensers, resistors. hlo‘\er motor, ete. ..... ... ol .. 14,95
T-51/ARQ-8 Transmitter. 30-100 Mc. range. Made by Halllcrarters (‘mnpanv

Comes with 2—6V6GT. 3—6aAC7, 1—831A. 2—35R4GY,
tubes, 3 coil turrets and varlable condensers for tuning.
RRectifier RA-88-.\, with tuhes
Less tubes

BC-1268-A Control T'nit. Contains 5” scope tube shleld wlth 3 dual 2.5 mfd. 600
‘,.1 1 2 mfd. 3000 V. condensers, timing coil. potentiometers, resistors, seckets,

1-—8324

1—828B.

vomplete with tuhes ... .. oL oo e 20.00
Leds tubes o e 12.00
Indicator 1-221-A. Cantains se\eral 110 \' 60 cscle transformers, 110 V, n
and numerous switches. circuit breakers. condensers, etc. Less tubes.... 5 12.50
Centrifugal blower with 24 V. 1/12 hp. 6000 rpm. AC-DC motor. Lileal for powered
transmitter cooling. 1ias approximately 2”7 diameter air opening. . 3.00
ATR-DC to At inverter. 110 V. DC input, 116 V. AC output 50- 60 cycle 000
watts capacity. Brand new ...... ... .. Lo, 12.50

Aldreraft Battery AN38152. 12 V. 34 ampere hour. Shipped dry-charged. Brand new 8.00
ADPN-1 Radio Altimeter. Ideal for conversion to 420 Me. or citizens band trans-
mitter-receiver. ('omplete with tubes
Brand New, complete with tubes .
PE-112A power unit, complete with tubes.......
R-T0/APS-15 Radar Indicator, complete with tubes. meter.....
Transmitting tuning units TU-17 or TU-18. Choice. hrand new. ...ea. 3.50
B¢'-745 Radio Receiver and Transmitter or Horsie-Talkie Receiver Trammiuer.

Complete with tubes. Brand new 2.50
Tsed . 5 5 5 .. 7.50
T-39 Chest Unit for use with BC- :4) Horsie-Talkie, New..................... 3.50
> 104/APT-5 Power Supply with tubes ........................ 5.00
Less tubes 4.00
Willard 6 V. Dry-charged plastic eneclosed battenes Brand new. 2.00
Name as above, except in metal carrying case .. .. 3.50
Willard Plastic storage batteries BB-54-A. 2 V. dry-charged. New . 2.85
Grimes Aircraft Landing Light. As removed from airplane. 24 V. 600 watt 3.95
Dynamotor PE-101-¢". Made to order for BC-643 420 Me. citizen’s band trans-
niiiter-reeeiver. Input 13 or 26 V. DC, sutput 400 and 800 V. DC and 9 V. AC.
Branl new 8 & DoaooooacHoDans Goe  ooaces GO 99GOBaG0AG 1.95
tadio Headset Navy type CDC. Mfg d h,v leograph Complete with ruhher ear
cushions and cord. High impedance dynamic type. New ............ .. ...... 3.00
Dynamic headset Navy type 49455, Mfg'd Permotiux Corp. High impedance type.
Ear cnshions © Googcon 0onen GO6BODONGRGaa5a6850006006690 6
Do you stilt want that BC-348 communications receiver.
condition. DC «dynametor included................. AGEBECEanb 0B EEEa0e 80.00
Converted 10 110 V. AC 60 e¥ele. . ..ottt e e e e 100.00
Alotor Generator, gasoline driven GN39-D. Output 14.6 V. 25 amnpere and also
1000 V. 350 Mc. Brand new.. ... ... ... .100.00
HRU DU Power Supply 24-28 V. at 70 amps. 2000 watt gasoline generator with
electric starter, thoroughly checked. ........... 0.00
GE-Argon Glow Lamps. 2 watis. Box of 10, New 1.20
Blasting Machines. Originally manufactured for United States Army bv White-
Rougers Electric ('o. Detonate electric blasting caps. 10 Cap capacity. . 3.00

Nound-powered Microphone.
Brand new

I"E-103 lmmmmur .

Tuning units for Be'-

Chest type. Complete with bracket and long cord

Tran:nutter. T1-10B. brand new

TU-7B, TU-26B, TU 9B. TUSH, choice .... 2.00
Sperry A-5 Autopllot Amplifier rack. Contains 113 AC voltmeter and 3! n() 450

cyele frequency meter. A total of 4 amplifier chassis. complete with tubes in

each rack. 2—1631, 6—1632's, 3—1633's. 3--1634's and 2—1644"s. Numerous

transfermers. A very hot parts item that you can’t afford to pass up at........ 5.00
Ratchet Motor. Operated from 12-24 V. Similar to motor used for autoniatic tuning

of SCR-322 transmitter and receiver. Ideal for remote tuning of mobile and

other equipment. Rotates approx. 1 revolution per second. Brand new.. .. ..., 35
Commamid set modulator BC-456A, Complete with tuhes... ... .. ............. 3.00
FL-3C Radio Range Filter. Similar to FL-8 except used with remote range

voice switch. ... ... ... 1.25
Navy Type RAK-8 Radie Receiver, complete with power supply. Frequencv

13-1800 Ke. NeW ... ... . ot it e caes . 60.00
Hx-23 Headsets, L\(-ellent cnndluon ........................ ceeo.ooo.pr. 150

C-1

Excellent condition.
Stanley No. 4001 5” Navy type screwdriver. New
DPhillips Cross-point size =1 screwdriver. New ...
SCR-274N Mountlng Racks Single. double or triple. Choice

Indicator Scope ID-41/APQ-13. Contains 1--5FP7. 1—GAKS lnhes 5 grain-of-
wheat 3 V. pilot lights, magnetic deflection yoke, condensers, resistors,
potentiometers, sockets. ... . ... .0 0 .00 Ll

Tuning heads for comumand sets Slngle. double or triple. Choice ..
BC-1158-A Radio Modulator, complete with tubes and tuning meters
Detrola Aircraft Recelver. Badly used but complete
BC-357 Marker Beacon Receiver. You know what it is. Ilere's our prlce
B(-1033B Marker Beacon Receiver. Again you know. e
BC-457 Command Set Transmitter. 4-3.3 Me. with tubes.
BC-458 Command Set Transmitter, 5.3-7 Mec. ..
RT-18/ARC-4 Western Electric Transmitter-iteceiver for 110-1
Similar to 522 except more compact. (‘omplete, while they last. ...
BC-314 Radio Receiver .................
Auto Pilot Amplifier. Canvert one of these for l’ﬂ(“ﬂ mmrnlled mmlels
doors, etc. 24 V. operation. complete.
BC-312 Receiver. 1500-1K.000 Ke. operation. 110 V.
BC-341 Radio Receiver. 150-1500 Kc. 110 V. AC
BC-322 Walkie-Talkie (32-65 Mec. operation). Complete with amenna Lsed, as
is, serviceahle condition .. ........ ... ... ...
BC-222 Walkie-Talkie (28-32 Me. operanun) Complete with antenna. Used
is, serviceable condition ........... .. ... .. . ...
Scoop! Scoop! Ncoop! BC-221 Frequency meter
operated. These are beauties
With miodulation
T-17 Microphones. Rrand new. 5
T-17-B Micrabhones. Brand new......
Relays. 18-30 V. DC. Pick-up voltage 14
Company ..........
Intervalometer. Electric umlng device. Contains relays, swlt(‘hes, pilot Imhn
resistors, knobs, ete. ... ... aooiiiiie
C-1 Auto Pilot Assembly. New. Contains 3 servo unit
dashpot. Housed in metal container.
BL Selenlum Rectifier. Type 23751. 110- ™ input.
.75 amps. Connect in parallel for higher (-urrent requirements.
thousan(ls of these, Use to convert AC to DC, New. .. ...........
Turbo amplifiers. We have had them advertised ever since we have béen in
husiness. Now we sell thein to you wirthout tuhes.... .. 10 for
AN/PRS8-1 Mine Detectors. If you need something to ﬁnd pipes or metal buried
undergronnd or in a log. here it is. Close out price
Mine Detector SCR-625. There are hut a few of these in the ('mmtr\ Esse has
ahbout 700 of them. Here's the finest detector that we know of that was ever huilt.
When we price them the way we do witliin this ad. frankly, we are looking for
dealers, exporters—in other words, quantity huvs-rs. Yes, we will scll singly.
Brand new, export packed.
Receiver Tuning Ilead CRV-23253. I'ae(l with ARB recener \ou ha\e qecn them
advertised hefore in previous magazines. Brand new. This month’s price
Pilot’s Control Box CIIV-23954. Also used with ARRB receiver. Original packing.
New 5 000oos 5
(Quick-set vise. 3 adjustahle jaw<
need & vise? New.
Field telephone wire.

operate(l

10 I'L» \' nc nutnut
We have sold

Clamp for hench meounting. Nacs your I)ench

3- conduclor :tran(led Tueal ror
systenis. telephones. selsyn indicators. Use it inside or outside,
Collins AN/ART-13 Transmitter. We have heen selling them

$234.50. These are tops, especlally fine. \Without 24 V. dynamotor ..
With 24 V. dynamotor
Wire-wound Resistors. Do ¥ou need them? \We had them advertised in March
issue of 'CQ’* and ‘"Radin-Electronics’’ magazines. Although we are not using
the name of the manufacturer, they are standard brands. We havo thousands
and thousands. 10 watt. 20 watt, 25 watt. 50 watt. 80 watt. 100 watt. 200 watt,
fixed and variable. Assorted resistance ohms. Look them up. This month. if you
can use guantity on any of them. we will give you terrific discounts. Write us.

mter mmmunlratmn
525 ft. roll. new
previously at

Surplus Radio Conversion Manual. Printed by Technographic Publications. 115
pages. Articles on BC-221 Frequency Meter. B(-342. BC-312. BC-348.
BC-946, SCR-274N. SCR-522, ete. Ilave one of these in your library. It is

indispensahle.
Did you see thogse Navy \[odel ATD Aircrafl Radlo Transmlner\, manu{a(‘tured by
Bendix. advertised on page 44 in Mareh 1950 0'Q°" magazine at $225.00. The
complete unit contained one CRR32233 transmitter. 4 tuning units covering
200-540 Ke.. 340-1500 Ke., 3000-9050 Kc., one dynamoter assembly. one remote
indicator unit, one remote control unit. one set of operating spares such as
tubes, condensers, motor hrushes. ete.. necessary plugs and attaching cables, one
instruction book. Be one of the lucky fellows that gets one of these. We have
never before seen them advertised and boy would we like to have a store full of
these. kor th.s month only, we are cutting the price on them to ..
They are brand new
Buy your Television tubes at Esse during Esse’s inventory reduction sale. We're
too fat. Help reduce us. Can you beat it. 1013P4- New 5
12LF4-—New

Don't think. hecause of these prices, that Esse is going out of
the surplus electronic business. What have you to sell?
Describe it in a letter with full details and Esse will try to huy.

6.00

24.95
. 50.00

5.00

" 69.50
. 69.50

I2.50
I2.50

60.00

. 80.00

2.00
2.50

.25
2.00
24.50

1.25
2.50

9.75

49.50
.75
.75

3.50

4.25

.150.00

180.00

1.25

ESSE RADIO CO., 40 W. SOUTH ST., INDIANAPOLIS, INDIANA

JUNE, 1950
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ize the full value of the low noise and
high gain of the front end and i.f.
stage. Any interference picked up at
the intermediate frequencies will be
amplified to some degree in spite of the
two tuned r.f. circuits and may add
enough additional noise to reduce the
sensitivity.

No claim is advanced that this front
end has the best possible noise figure.
There may well be other combinations
of r.f. amplifiers and converters which
give better results. Additional work on
the input stage and its coupling to the
r.f. stage may reduce the noise some-
what; but, as it stands, this combina-
tion is about as good as possible with
ordinary measuring and testing equip-
ment. The sensitivity is well below 1
microvolt. As a matter of fact, any sig-
nal distinguishable from the back-
ground noise is readable, although that
does not mean it would provide good
listening. This seems to be about all
one can expect. It is difficult to measure
gain accurately at these frequencies
with ordinary service-type equipment
and no great effort was made to attain
high gain, but the amplifier provides
a gain of at least 40 db at the high-
capacitance end.

Construction details

At these frequencies the mechanics
of construetion are extremely impor-
tant. Great care in placement, shield-
ing, dressing of components and wir-
ing, and other such details is essential.
The layout used in this front end
should be duplicated as closely as pos-
sible unless previous experience at
these frequencies indicates otherwise.

The chassis used is from one of the
tuning units of a BC-610 transmitter.
This chassis is well suited for this
amplifier and will greatly reduce eon-
struction work; if one can be obtained
at a reasonable price, it is well worth
getting. However, a regular 4 x 8 x
1%%-inch aluminum chassis with a ecover
plate will make nearly exact duplica-
tion possible.

The arrangement of components and
shields is quite simple and is the same
for the two r.f. stages and the con-
verter. The tube sockets and coils are
mounted along the center line of one
of the long narrow edges of the chassis.
In the tuning unit chassis, the sockets

IST RF 2ND RF

6J6 (4) MIx

were mounted in holes already present.
Three of these are exactly right to take
a shielded mica-filled socket, and the
fourth needs only slight enlargement.
If a new chassis is used, the tube
sockets can be spaced 2 inches apart,
with the coils in the middle of the in-
tervening space. Better yet, the sockets
can be spaced to matchk the tuning ca-
pacitor used, so that the leads from
capacitor tg coil will be as short as
possible.

The partition shields are cut from
aluminum or copper sheet in the shape
indicated in Fig. 1. The shields are
fastened to the chassis only at the
rear, and are grounded at the front to
the middle of the tube socket. The semi-
circular cutout along the edge fits over
the socket and must clear the socket
terminals. The shield is mounted to
bisect the socket, leaving the grid and
cathode leads on one side and the plate
and one filament lead on the other. The
other filament lead, pin 4, will be ex-
actly in the middle under the shield;
and, when oriented this way, the socket
mounting serews will be placed so that
one is on one side of the shield and the
other on the other. Do not drill the
mounting holes for the sockets until
you have checked this orientation.

Before the shield is put in place, the
sockets are mounted, with a soldering
lug under the mounting serew between
the plate and cathode leads. A short
length of bare hookup wire is worked
through the hole in the center shield
of the socket to pin 4 and through the
soldering lug to make a grounded bus
bar. The filament choke and its button
capacitor are wired in, and the ground
side of the capacitor is soldered to pin
4. The socket ends of all the chokes,
resistors, and capacitors are then wired
in and the ground ends of the bypass
capacitors are wired to the common
ground.

The shield has a 3-terminal lug
mounted about 2 inches above the cut-
out and a soldering lug just above the
cutout. There are also one or more
small holes at the back to pass the
power supply leads from one stage to
another. The shield is fastened in place
and the soldering lug above the cutout
is soldered to the center post of the
socket. The plate circuit components
can now be wired to the terminal

2000 0sC
221 | LT

AlES 1K

CAPACITORS IN - f UNLESS NOTED
Cl GANGED (3)

SMH 8+ 100V
L7 6.3V

-~
L7 Dlut
-~.oochI < MICK” l

Schematic of the front end. It is designed for a high-gain i.f. amplifier.

www.americanradiohistorv.com

strips. Before the coil is put in place,
a short lead should be soldered to the
grid terminal of the socket and the
lead from the tuning capacitor (ac-
tually the 20-pupuf ceramic ecapacitor)
arranged to connect to the grid tap of
the coil with the shortest possible lead.
When the coil is put in place, it is
necessary only to connect the leads to
the coil and the coupling ecapacitor
from the previous stage.

The same arrangement, with only
slight changes, is used in the two r.f.
stages and the converter. The-arrange-
ment within the osecillator compart-
ment is not critical except that the lead
of the coupling capacitor between con-
verter and oscillater should not exceed
1% inches, and the leads to the coil,
grid and cathode should be as short as
possible. No dividing shield is needed
for the oscillator socket.

The input filters are now arranged
in the oscillator compartment. Do not
ground any supply line bypass to the
shield between oscillator and converter.
Use a single, separate ground point for
these bypasses. Mica ecapacitors are
specified for the filters. Paper capac-
itors will do, but micas are more re-
liable and efficient. This arrangement
is simple and effective, and it makes a
good-looking job.

Alignment and adjustment

If the specified coils and a ecapacitor
with a minimum ecapacitance of 5 puf
per section or less is used, there should
be no difficulty in putting this front
end into operation. With a 100-me sig-
nal fed through a 1-turn loop of hookup
wire wrapped around the ground end
of the converter coil, the oscillator and
converter can be tracked by adjusting
the coil inductance. Then the hookup
wire loop can be moved to the r.f. coil
and this stage adjusted. Finally, the
signal can be fed to the antenna input,
and the whole front end peaked. Be sure
to check each stage several times.

If the layout has been followed care-
fully with good workmanship, and the
plate supply voltage is not much over
100, there should be no oscillation. If
there is oscillation, check the partition
shields for grounding and for un-
desired grounding of tube contacts to
the shield. If the oseillation is sporadie
and occurs suddenly at any point in the
tuning range, check the capacitor
wipers for good contact and the cirenit
for loose connections, especially ground
connections. If one part of the range is
hotter than the rest, check the filters in
the plate and filament leads.

Much trouble will be saved if great
care is used in the initial wiring, espe-
cially in making every joint mechani-
cally strong and well soldered. Be sure
to make the right connection to the
cathode-coupled stage. It is easy to
confuse the various socket contacts and
get the wiring of the two sections
mixed up. Finally, be sure to avoid
radiation by both front end and i.f.
This model 1is completely shielded,
capacitor and all, so there is not much

RADIO-ELECTRONICS for
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stray pickup except of the harmonics
of the second oscillator in the i.f., and
. . ' (d 9,
this amounts to about 1 microvolt. yl.eleC’u I" esents—
Tuning mechanism and dial SF EC I ACULAR SAVINGS
There are a number of dials and
drives available commercially and the - '
constructor has his choice. The tuning ON a l0 u es ®
knob should have a ratio of at.least
8 to 1, preferably more. In this model, 10% deposit on ali C.O.D. orders. Effective May 15, 1950. This list supersedes all previous prices.
the arrangement is entirely improvised. Your Net Your Net Your Net Your Net Your Net Your Net
= . g . y p Type Cosleraeh Type Cost Each Type Cost Each T¥ue Cost Each | Type Cost Each Type Cost Each
The drive is a 50-1 gear train made ov4 89 | 305GT .79 ggg 39 gsﬁmr gg gg;{;‘m -39 ;F; 53
. : : 4 49 G 3 ) i )
from an old-fashioned hand-wound 7o 3 | 3va 49 | 6CB6 4o | GUsises 79 | 3Z5GT 39 | 767 79
39 | 5Tam 169 [} i 76 . g 7H7 79
phono'graph.. It works gmoothly g.nd lASeT 49 | 3use 49 | 607 43 | 6V6GT .39 | 37 49 | 717 79
the high ratio makes tuning very sim- 1A6 39 | 5v4G 199 | 6D8G 49 | ewaGT .39 | 38 49 | 7K7 79
: GT WM .59 E5 79 | 6Xxa 39 | 39/44 39 | 717 .49
ple. A crank knob is used for fast 183/8016 .59 | SWAGT .39 | 6F5GT 49 | 6X5GT 39 | 4 49 | 7N7 79
- 5X4G 59 | 6F6GT 49 | 6Y66G 69 | 42 59 | 707 .59
“The e I MAET o (e 4 B B8 & E 8
59 |5 x . ) ) i
S);ng scalg and t(eiscutcheo(;l mfatch 1ihe leach SRS ] 6866 gg :OYG gg gggm gg vy 4]
- 49 | 528 59 7 . 2A . . 79
receiver and are made o slurp us :gg{ép 43 | 524 2 e e D = Ll LA
parts from these receivers. A %-inch D76 ‘49 GAgg/QrNS 8 grsw{_ 49| :;:1'1‘671' gg a7 69 ;\z/: 3
: . 6A . 5 ; . g 5
shaft and coupling were mounted in 131 89 | sacear 28 sisGT 4 | 1246 3o | soms 49 | 12 ‘69
. g 49 | 6AG5 39 | 676 . 1 ; i .49
one corner of thg capacitor frame to :Eigr e | b hiog H S LSl BB 30 | 1aas s
take the dial. This shaft was coupled 166G 59 | BAHG 59 | gKsGT 45 | 12aU7 .49 % 39 A7 4
to the capacitor shaft with fishline held I Igg 6AKS (753 gl'gic; ;g ,';Sﬁ? ig 800 49 ::Eg Zgg
; : ; : 6AKG . G . . : )
taut by a spring. The difference in A ‘49 | GaLs 49 | 656 49 | i2BD6 49 | 71A 29 | tecz 79
i i B - 59 | 6AN5 299 6G g 12BEG g 2 165
diameters prov(li('ies :} 270 delg'gged rota- | Il;lgg-]!' foliRaos i GLgﬁlA 88 :53{6 gg ;9 gg ::P d]
ion. 5 69 | 6AQ6 49 5 d . 3 79
tion, .Of the dial o . - EL— eARS 49 | 6L76G 49 | 12F56T 49 | 78 49 | 1am7 ‘%
rotation of the capacitor. The dial is 1S4 89 | 6ASS 59 | eN7eT 89 | 12)5GT L e b7 29
. - : . . M d ) . )
of translucent plastic originally in- i 59 | SATS 3 | sRiST e | nakrer s 8 2 1R ]
i 69 | 6AV6 29 : 12K8Y ) . .89
tended for another receiver. The 91d {T-ZGT S| o Ric e | 288X 29 | 8if6za B9 | 14w G
scales were removed by rubbing it with 1us 39 | oA 99 | GRIGT 45 | 12sA76T 49 ) &5 4 3ov4 39
a wet stick of white rouge and new 1X2 79 | 6A8GT 69 | 6S8GT 49 | 12SF5GT .49 | 1I7L7/M7 .99 | 5oAs 79
. A . 2A3 90 | em4c 19 | 6SA7GT 39 | 12SFIGT 49 { 117P76T .99 | 5ocs a9
ones re-inked with india ink. A pilot 3A4 120 | éBs ‘90 | 6SCTM 9 | iascTM 6 IIII7§SGT gg Mes o B
i i 2A .69. | 6B6G .69 6SD7GT .39 128H7M . g
light was mounted behind the scale to o SR 09 | SPIST B9 e & i off [0 o
light it. The escutcheon is a replace- 2% G P S g3 89 'éi'f;’é‘? 4 184 29 | vRiso 8
e o T R B N B BEe o ML R ae om iR 4
It is improbable that this arrange- e :gg CBEE ji,g BSKTGT :33 1288GT :‘3‘3 ILDS 85 98 39
i . X2A 3 | 6BF6 a9 | 6SL7GT . g
ment can be dupllcated'exactly. Ijow Xehre 39 | cans 35 | RBNEY 49 | 213 a9 | 1Lcs 6 | 3518 49
ever, old broadcast receivers provide a A4 30 [omgee 99 | esQiGT B e 22| 9002 ‘30
variety of excellent drives and dials 387/1291 .39 | 6BQ6GT .69 | 6SS7GT .49 | (978 9 | 3LFa g | 9003 .39
i ; 306/1209 .39 Cca 39 SS7M .69 | 2050 99 | 7A4(XXL) .65 | ALL_GLASS
which can be modlﬁed' to fit the r:need 304 a3 | édseT 39 | eT76 49 | 2051 49 | 7A3 98 CATHODE
nicely. A little searching and a little o B as ‘59 TYPES,
i & 7A8 .65 Standard
head-scratclhmg shouéd E}fpduce a SPECIAL OFFER! ggﬁé%: §§ at7 ‘Eg i
. 2 § A . ve.
system at least as good as this one $34.95 per Hundred 25wf . ;3?7 '§3 75%4"""5‘3'33
2525 49 X :
— iAS.  G8As SX3ar  garect | | 2zeer 8 | 7as o5 | {0BP4 1995
i 1C6 6BE6 12A8GT 30 oK X a XY
Coil Data 27 39 | 787 .65 154p4 39,95
| IFa sgus :g:gs gg?& 30 ‘30 | 788 70 | 16HP4  38.95
L1 15 double turns No. 28 d.c.c. wound l :?3 Gc‘},m 12BE6 83 ggUGT gg ;8§ gg l(fzi"‘; 39.95
side-by-side (bifilar} on ¥s-inch form. U4 6K6GT 12BF8 57 o B A et e
- 1U5 6SK7GT 12J5GT ” 49 | 767 ‘65 Ay -
L2 No. 18 bare tinned or copper, double- 3A4 6SQ7GT Psngg.r sgnz;'cr 35/51 40 | 7E4 65 TUBES
spaced on ¥s-inch form, ¥ inches long g:gg g%gr 2 3585 33 | 7E5 .65 | 3FP7 §1.95
| or 10 turns. Removed from form and All tubes in this box may be purchased In ggEgGT -33 ;Eg gg g;?l :93
self-supporting. {See text.} lots of 100 assorted, at $34.95 per hundred, LD - .8
; net, F.0.B. N, Y. C. Take ndvtar:’tau'e '}Jf All Groyloﬁk"“l'ulAusGearry 'tu':. standard
L3 15 double turns No. 28 d.c.c. twisted this MONEY SAVING OFFER, today! No . DLLBLOL LG
ouble turns. form. additional discount allowed. Write for our new Bargalin catalog C-6
together on Va-inch ceramic LA
L4 3.5.uh choke of No. 28 enamel close-
| wound on Va-inch form to 3a-inch TERMS::'B(; g.OIND‘Yc w4 Prasiad Nams i Badial"
t length. & required. .0.B.. N.Y.C.
rﬁfi_ IA—R-5_3-e ired Orders under $5, GRE?LOCK ELECTRQNICS SUPPI.‘I" CD.
‘ ationa . r 2 red. $! handling charge 3
L6 1.7-uh choke or No. 28 enamel, wound Plus Postage. 115 leerh.r Street Mew York &, N Y.
double-spaced to ¥s-inch length on Ya-
inch form.
T 10.7-mc midget i.f. with secondary re-
moved. 4 turns of No. 28 enamel wound
below 8- end of primery. | || TELEVISION RECEIVER—$1.00 m how to simplity
Lz 15-20 turns No. 16 enamel wound to Complele instructions for bullding your own television irs FREE!

V-inch length on ¥s-inch form. receiver. 18 pages—117x17” of pictures, pictorial dla-

grams. clarified schematics. 177x22” complete schematic
diagram & chassis laYout. Also booklet of alignment
instructions. voltage & resistance tables and trouble-
shooting hints.—All for $1.00.

CERTIFIED TELEVISION LABORATORIES
Dept. C, 6507-13th Ave., Brooklyn 19. N. Y.

The performance of the front end
with the i.f. amplifier mentiéned has
heen unusually good. It has given regu-
lar daily reception with full limiting
of FM stations up to 150 miles distant,
and almost every FM station within
a radius of 300 miles has been logged.
The combination provides almost com-
plete quieting on a l-microvolt signal;
and every signal which can be recog-
nized as a signal amid the background

FEILER ENGINEERING CO., Dept. 6RCSB
1601 S. Federal St.  Chicago 16, lllinois

NEW YORK'S RADIO TUBE EXCHANGE

We buy, we sell, we exchange. Write for lists.

SAVE MONEY—BUILD YOUR OWN

SPEED LIGHT EQUIPMENT

FOR PROFESSIONAL AND AMATEUR

Easy to follow . . . step-by-step Instructions
Write for FREE list of complete Kits and Components

*

noise is readable, although not of CINEYX, INC. 1% LIBEATY STREET SEW FORK & M. ¥
entertainment value. Dept. RE-6 165 W. 46th St., N. Y. 19, N. Y. . 4
JUNE, 1950
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S-1 BOMBSIGHT WITH M2
MODIFICATIONS

TANGENT
SGALES

Contains many pre-
cision gears, cams—
planetary assemblies
gyros—switches, mo-
tors, slide rule, tan-
gent scale, adjust-

® DETROIT 8. MICHIGAN

RETICLE
1GHT

THE "FORTY-N|NER“ GEIGER COUNTER il £ 3 able coated optic

system, outside sil-
i
sggso

vered mirrors. Comes
@® Light weight uranium detector.

in heavy, metal, safe-
like container.

NEW FRICTION
KNOB ON TIME ¥
OF FALL SETTING
{PUSH IN AND
TURN TO SET
TIME OF FALL}

Brand new and com-
plete.
@ Detects beta and gamma rays.

® Equipped with 36 inch search probe. ‘%3('

® Contalns two 67!, volt Minimax batteries in the well-known type of relaxation oscillator supply.

Weight 41, ibs. complete; size 4''x5''x6'’. Beautifully finished case with handie. Shipping weight 150 ib. $69.95

Complete with four tubes, including Geiger tube, batteries, search probe and ear-phone.

BANK - CLIMB  ALL-PURPOSE
GYRO - CONTROL  CHASSIS

Containe’ 3 plzgo. 2
vol. controls, 1 25

POTTER AND BRUMFIELD
OVERLOAD RELAYS
1, 5000 ohms, coil current 10 Ma., Relay 2,

wt, resistor 2600

For Mark 4 ohms, 250.000 ohms .
Automatic ;govg’;r’(:ﬁ%"m s 110 V, 60 cy. AC. coil S.P.D.T. F2346 $1.95
Pilot sistors. 3 Yy mv;ﬂd:.

3 bathtub condensors
600V, 3 sockets, 4
shock  mounts and

s495 many other parts in

a blank top chassis.

95¢

5 GANG VARIABLE CONDENSER |

Approx. 50 MMFD. per section with indi-
vidual air tuned padders. . . . 18 to |
vernier drive. F-243 $1.95

BC-746 Tuning Unit
Plug in transmitter tuning unit
from army walkie Talkie. Con- | AIRCRAFT POWER RHEOSTATS

tains antenna and tank coils

tuning condenser, transmitting 1
and receiving chystals. ldeal ] 50 W, 30 ohms 1.7 amps. max. F283 95¢

304TL $1.95

Just the tube for that IKW
final—typical operation 2500
volts at 400 MA. /n ideal : 5 i

. . t tt f dation. Ship-
tube for that inductic 1 heater pE:;srC\;gte.r| ﬁ:,n Ezclr?n it
or dielectric heater. Efficient

operation at 1500 V. to 3000 V. 95c¢ | 5-TUBE SUPERHET AC-DC KIT

Full-sized 5 Tube Superhet Kit with auto-
T-17 MIKE matic Volume Control, Built-in Antenna, Dy-
namic Speaker, Brown Plastic Cabinet. Build
Lowest Price Ever! Stightly used, | it yourself and enjoy fine performance! Uses

teed fect and cl . Singl
guaranteed perfect and clean Single | 12547, 125K7, 125Q7, 50L6, 35Z5. For 110

ULTRA HIGH-FREQUENCY
TRANSMITTER T-85/APT-5

BRANO NEWI 00
ONLY $95

, ) cient. 200 ohms. Press-to-talk switch.| volt AC or DC. Complete.. ... .... $12.95
roade Mol e Tranemitter S-ft. rubber cord with PL-68 plug
with the attached,

P q
tubes: 2.6AC7, 1-6L6, 2.829,
1-931A; 1-6AG7, 1.5622 Ultra
high freq., tube. Complete
with high freq. cavity. 1
Blower to cool the 522, 1
time delay relay, 2 fila-
ment trans. cond, and many
other component parts for
ultra high frequency work.

Special .\, .vvecairar s

G.E. PHOTOCELL . . 95¢

Type used in movie projectors, burglar
alarms, etc.

Butterfly Condensers
Oscillator assembly 76 to 300 MC with

It has a frequency checker, acorn  tube socket mounted on
complete Lecher wires, with slider and sensitive bulk condenser i ogacdiwiizorosiciinie $3.95
Calibrated that the. setting of the Shaer, ey e tean Type B Frequency range 300-1000 STANDARD MAKE CAPACITORS
dif!ctﬂy ir|| Centimeters. Operates on 115V, AC for fila- Bg;eg:c‘ycle: oo 3081530 MG gz:
TuBes. atone are warth Moy Vimes, mors_ than ahat e e e e =4 ~) | 2000 MFD, 50 V... ........... F309 $1.29
STl e cortsin insiacion ook Wax S35 o (w.P.) 2000 MMFD at I5V.. .. ..F308 95¢
o STANDARD MAKE MICA CAPACITORS
X INDUSTRIAL
N b Cs PAPER OIL .0004 MFD .002 MFD, 3000 VDC..... 49¢
7 CAPACITATORS
. 2 =2 Wit  $2.95 OUTPUT TRANSFORMER
C C IC C
HOOO SOCKET  PLUG A?)'X%"?EE}\ 8000 V. $4.95 No. 227. Push pull 6Vé's to 6-8 ohm voice
Soz39 P2y M35 Zogu%P $8.95 coil, excellent characteristics. .. .. 49¢ each
BK 22 K RELAY foco v95¢

FILAMENT TRANSFORMER

Amertran Type WS

For High Voltage Rectifiers.
PRI. 115V., 50760 Cycle.

SEC. 5V, C/T @ 10 Amp.

o 35 KV R.M.S. Test 12 KV D.C.
Operating. Uses 872A Tube or

other tubes.
$5.95

Used in conjunc.
$2.95 tion with SCR-
269F, changeover contains T
28V. step relay 5 deck. 6
position switch, 12V. DPST.

Banana Jack and Plug RC 1206 modulation transformer. 815 Class
7§¢ Dozen P B AB2, 56W. audio. RC 1205 driver trans-
Sets former. 65N7 to 815, Class AB2.—Compan-

S

MODULATION TRANSFORMER
AND DRIVER TRANSFORMER

ion to RC 1206

THERMOSTAT
NormauyHospens at 95¢ 49¢ & ONLY S4‘95 FOR BOTH UNITS

F85.1

872-A....51.75

RADIO-ELECTRONICS for
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Type 2JIGI

Will operate from
110 volts. 60 cycle
by using a resistor.
or a condenser in
series. Sizeis 2%”
tn diameter X 4%”
long. 1deal for
beam antenna po-
sition indicator.

Conee 12,09

per pair —

SAVE MONEY

GENERAL ELECTRIC SELSYN

BRAND NEW
GUARANTEED

ALL PURPOSE MOTOR

Sturdy shaded pole A.C. induc-
tion motor. I5 watts, 3000 rpm.; 4
mounting studs; 110-120 volts. 50-
60 cycles. A.C. only. When
geared down, this unit can oper-
ate an |8” turntable with a 200
|b. dead weight. Use it for fans,
displays, timers and many other
practical purposes. Ship. wt. 2 lbs.

UNUSUAL BUY  $71.49
SENSITIVE RELAY

Breaks at 3 MA. Beautifully Constructed
and delicately pivoted. Approx. 2000
ohms resistance. Housed in dustproof
aluminum can. Plugs into 5 prong socket.

Only

POWER
TRANSFORMER

$1.95 79

Primary 110V, 60 Cy. Sec.
700V each side of center
at 80 MA, 63V at 1.2
Amps. 5Y at 3 Amps.
Hermeticallv sealed Size
&7 x 3h" x 3.

LIP MIKE

%

1
with head band and cord.

o#gfn 95¢

DRAKE
F15/U
HARMON!C
FILTER

Goed for T.V.

2,95

Standard Brand
Noise Filter
5¢

250 MFD
AT IOV.

145...
e

6 MH-500MA

29¢

No. OT-139

ROUND CAN
[/ e

Pie wound on ceramic
form.

A\ o1
&% RESIETOR
95¢

No. OT-128B
General Elect. thyrite

POWER
TRANSFORMER

$1.95 01"‘-?4'4

110V, 60 Cy. Sec: 300V ea.
side-of center at 125 MA,
63V at 2.1 Amps, 5Y at
3 Amps., Hermetically
sea'led, size 87 x 314" x

N

POWER

ROTARY TAP
TRANSFORMER SWITCHES
$1.95 o‘#ghs 6 é(\INTI'?gHES $1.85

110V. 60 Cy. Sec. #1: 4V
at 16 Amps, Sec. #2: 2/
Y at 1.75 Amps; ldeal for

NO. OT-154

SENSATIONAL ANTENNA BUY!

HLLQ ARRAY

We don't believe you'll
find a finer antenna
anywhere near this low
price. Two folded di-
poles {High- and - Low)
! with reflectors. Com-
| plete. Ready for easy,
quick installation

$6.95
SELSYN TYPE 32779

115 V. 40 cycle repeater. 22" diam. x 2'42” Ig. Use
as transmitter or repeater.

#43. 53‘95 each
SUPER SPECIAL

3 Ibs. Asst. Hardware, No. F270D

Price

.$1.00

AIRCRAFT BATTERY
PART NO. 3151 $29.00

24 Volt Air Craft Battery |7 AH at 5 hour rate
wt. filled. 52 Ibs. made by Electric Storage.

CONDENSERS

Very best brands
Fresh stock Assorted,
150 to 350 working
volts. 25 for....$4.95
350 to 450 working
volts. 25 fot....$6.95

FILTER & I}APER

2 x 2 and 826 tubes. Her-
metically sealed, size 6"

type, coil current 105 MA.

|Load max 5 Amps at
18.25V

NO.

oT-141 95¢

TOGGLE SWITCH

No. F223 D.PST. 30
omps., black bakelite
case. 39¢

av, x 315" x A", e —
TYPE HE
ﬁ MATCHING 100W, bleeder consisting
TRANSFORMER |2f &,ciers 38, 0o
VOLTAGE Otums, é,;?ou Ohms. Total
REGULATOR 69¢ e
] ) NO. NO. OT-147 494
Carben pile, magnetic OT-136

500 Ohms to grid, her-
metically sealed

TRANSFORMER

NO.
OT-148
95

Audio osc.
with output and
back winding.

DUAL VAR.
CONDENSER

No. F303 120 mmfd per
sec. 95¢

transformer
feed-

A-5 AUTOMATIC PILOT SERVO M1

Made by Delco-Remy

Has !4 horsepower shunt type DC
motor, 275 V. Il amps. input,
speed 6000 rpm. Has hydraulic
litt — {Intended use — Hydraulic
lift actuates Ailerons on air-
plane). Overall length 167, width
127, height 11”7, Net weight 28
|bs. Shipping weight 35 |lbs.
Hardware for cable drum in-
cluded. Brand new in original
packing boxes.

$4.95

. S14 7110 Volts
2!/ Watt

Write for

add 3% sales tax—

type 5F, 130 V.AC. o
D.C

Argon Bulbs

All orders F.0.B. Oetroit—Minimum order $2.00—Michigan customers
200% payment must accompany all orders.

Free Catalogue

LAZY @

FIVER
Setchell Carlson re-
ceiver: 4 x 4 x 6%
wgfl 3 Ib. 14 oz. Draws
N 75 amps at 24v
D.C. IF freq. 135

kc; super-het.
$6.95

CHASSIS UB

NO. OT-150 B
» s 5 — ST,

$1.95 ‘\,i! 3P . 235
Containing: 110 AC relay, 3 gg:} . 332
minjature “sockets with iube | 5ppy T 295
shields, 5 condensers and & res. | 78p7 2.95
3 x 57 x 1" 9LP7 3.95
VR150 . .89
MINE DETECTOR |33 s
sc 625 ;gm .44
02 .44
Detects mefclﬁic &wcfs {fer- | 9004 .44
rous or non-ferrous) to a depth | 9006 .44
of approx. é ft. Find outboord | 50B5 .89
motors on the bottom of lakes, | 35W4 .69
locate underground piping, | 872A .. 1.95
treasure, metallic fragments in | RK60 .95
lumber, etc. Used....... $39.95| 1T4 .44
g 304 .44
WELL 354 .44
NO. F219 1N5 B 69
I MFD, 7000 V... ..... . $1.95| 1HS e 69
RELAY, No. F305, S.P.D.T. and| 3Q5 L. .69
S.P.S.T., 6500 ohms. $1.95| VT127A . 2.95

SELSYN XMITTER
AND INDICATOR

|dea! as Antenna Direction In-
dicator for Ham, Television, or
Commercial Use. 6 ¥ @ 60 cy.

DEPT: RE. 6

5249 GRAND RIVER
DETROIT 8, MICHIGAN

operates it. ..New $2.95

JUNE, 1950
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Jobbers: Write forConfidential PriceInformation

16 BR Telekit
$79.95 Less
Tubes

Now you can build
your own rectangu-
lar black tube TV
set! This exciting :
new Telekit has a
big 160 inch screen
from a non-glare
rectangular  black
tube, The entire set i S s
is engineered for i . =
simplicity, and has new 70% defiection, with
video tube mounted directly on chassis. Brightness
is assured by a 14 KV hi-voltage doubler circuit.
The streamlined circuit is easy to assemble. No
previous knowledge of TY is required. All you
nead is pliers, screw driver and soldering iron.
The tuning unit and hi.voltage supply are factory
wired and assembled for you. A big 54 page illus.
trated instruction book guides you through easy
assembly. Satisfactory performance is guaranteed
by our Telekit Factory Service Plan and warranty.
Write today for full details.

(2-B Telekit
$69.95
8-B Telekit
$49,95

Less Tubes

Here are new low
rices on Telekits.

ow you can have
a fine 8!4- or [2l/5-
inch setatapricefar
below comparable
commercial sets
costing much more.
Over 30,000 Telekits have been assembled by
following the big Telekit instruction book. No
previous knowledge of TY is required. Satisfactory
results are guaranteed ynder the Telekit Factory
Service Plan. Write for full information,

Telekit
Booster
$12.95

This Telekit Boost-
er will bring in TY
signals bright and
clear. Especially
helpful in fringe
areas. Will give bril-
liant performance with

any TV set. NOT A KIT. Completely assembled
with tubes

Write for FREE cetalogue listing Telekits. cabinets,
tubes, antennas, boosters and television accessories

r—

TELEKIT

ELECTRO-TECHNICAL INDUSTRIES

1432 N. BROAD 5T. oePt. @ PHILADELPHIA 21 PR

Two CK703 germanium crystal triodes
shown with a 1U4 tube for size com-
parison.

HE germanium crystal triode, also

known as the transistor, can be

applied in a variety of ways to

experimental electronic circuits.
Much interesting and wvaluable work
can be done with these new components
by experimental-minded radio techni-
cians who are interested in crystal de-
vices. Small in size and having no fila-
ment, the crystal triode offers attractive
possibilities in ecireuit miniaturization.
The Raytheon CK703 ecrystal triode is
only 0.225 inch in diameter or slightly
more than % inch and has an over-all
length, including its tiny base pins, of
0.775 inch (slightly more than 34 inch).
See Fig. 1.

Operating data for the CK703 and
base connections are given in the ac-
companying table. The ecrystal triode
has two whiskers (emitter and collec-
tor) in contact with the germanium
crystal. In the CK703 the two whiskers
are connected to the base pins. The
crystal is connected to the brass shell
which encloses the device. The photo
shows two CK703 transistors beside a
1U4 miniature tube for size com-
parison.

Contrary to vacuum-tube practice, a
positive bias voltage is applied to the
emitter whisker (grid) and a negative
voltage to the collector whisker (plate).
Unlike the vacuum tube, the transistor
has a low input impedance and high

www americanradiohistorv com

| Experimental Circuits

For Crystal Triodes

By RUFUS P. TURNER, KéAI

output impedance. Input (emitter) im-
pedance of the CK703 is 500 ohms; out-
put impedance (collector) is 10,000
ohms. Aside from these features, tran-
sistor circuits resemble triode tube
circuits.

In about three months of experi-
menting, the author assembled and
tested several dozen breadboard cir-
cuits either worked out entirely by
himself or suggested by his associates.
The circuits given in this article are
the ones which performed best and
seem most satisfactory for amateur
experimenters.

Audio amplifiers

The author had no success with re-
sistance-coupled transistor audio am-
plifier circuits. In the resistance-coupled
circuit, the 10,000-ohm output of one
crystal triode must feed into the 500-
ohm input of a second triode. This re-
sults in considerable signal voltage re-
duction, and a prohibitive number of
stages is necessary for enough voltage
gain. Also, the collector resistance of
one stage, interstage coupling capaci-
tor, and lower emitter resistance of the
following stage constitute a high-pass
filter which spoils frequency response.

Best results are obtained with trans-
former coupling. However, the trans-
formers must be connected backward
from conventional practice—that is,
the high-impedance winding must be
connected to the output of one transis-
tor and the low-impedance winding to
the input of the following transistor.

(Continued on page 68)

fo— 255 —f

|
|
| | 650
LABEL | CK-703 ||
| |
' |
[ P — lT
J425
U U 125
— ¥
FRONT VIEW DIMENSIONS
IN INCHES
f—}—.078
\f.ow
K
BOTTOM VIEW

Fig. 1—Dimensions of the CK703 triode.
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TERRIFIC BUYS FOR SMART SKEPTICAL BUYERS!

ARMY AIRCRAFT
RECEIVER—
BC-946-B

Covers 520 Ke to 1500
K¢ Broadcast Band. 6
Tubes: 3 — 12SKT7, 1 —
12SR7, 1 — 12A6, 1 —
12K8. Designed for
dynamotor operation ;
can be easily converted
to 110 volt or 32 volt use. Two IF Stages.
Three-gang tuning cog. BRQND NEW, in
sealed carton, with tubes an

instruction manual, less $29.50
dyNamotor. i pis  das sisre mad

SMASH VALUES IN RADIO RECEIVERS

Used New
BC-453 Jexe $21.95
BC-454 7.95
BC-455 9.95
BC-456 3.45
BC-457 8.95
BC-458 8.95
BC-459 23.95
BC-696 24.95
BC-348 Receiver, New............. $149.50
BC-348 Receiver, Used, good
88 MEW i s i tatadeanad st saoma s 129.00
BC-221 Freq. Meter, Exc. Cond.... 77.50
MN-26C Compass Revr, New..... 28.50

BC-645 XMTR RECEIVER
15 Tubes 435 To 500 MC

The electronic equipment
that saved many lives in
the war. Set can be modi-
fied to use for 2-way com-
munication, voice or code,
on following bands: ham
band 420-450 me, citizens
radio 460-470 me, fixed and
mobile 450-460 mc. television
experimental 470-500 mc.
15 tubes (tubes alone worth
more than sale price!):
4—TF7, 4—T7HT, 2—TKES,
$16-95 = ors 2955 and 1
each WE316A. Now covers 460
to 490 me. Brand new BC-645 with tubes, less
power supply in factory carton. Shlppmg
weight 25 1bs.
PE-101C DYNAMOTOR for
above BC-645 ..............

UHF ANTENNA ASSY, for
above BC-645

SETCHEL-CARLSON
Beacon Radio Receiver
BC-1206-C
Receives A-N beam signals,
operates on 24-28 V DC.
5 Tubes: 3—14HT7, 14R7,
28D7. Tunes 195 to 420 Ke.
Size 4”x4"x65” wide. 4 lbs.

In original carton.

e $6.75

BRAND NEw!

FREQUENCY
METER
CABINET

For BC-221 Series
freq.meters. BRAND
NEW! 3 compart-
ments., Massively
built. 14%4x101x10".
Value $20.00. Com-
plete with canvas
cover for both ends.

DC AMMETER
0-15 Amps
A terrific buy! 314" easy
reading scale. 75 divisions.
B'ack plastic case 4¥%"x
514"x214"”. Rubber covered
test clip leads plus black
metal carrying case with
hinged cover. Brand New. Wonderful for auto-
motive, battery charging, general test work.

Value $25. All yours for

only ........... ... ... 4-59
STROMBERG TELEPHONE

It’s a real desk type carbon micro-

phone, with press-to-talk switch.

Very massive construction, cord and
plug included.

Excellent condition.
Specially priced ...... $3-95

1950

JUNE,

GE THYRATRON FG-105

. Brand New MERCURY RECTIFIER
Individually boxed in factor

sealed cartons. List Price $40

C ! y 3
your cost ............ sll:?j

While They Last!
For continuous rectifier and welder control
service. Tetrode type, indirectly heated cath-
ode; 10000 V peak, 10000 V peak inverse.
Av. Max. current 6.4 amps continuous, 2.4 to
4 amps welder control service.

ARMY FIELD TELEPHONES

Type EE8—Talk as far as
17 miles. Dependable 2-
way communication at
low cost. Ideal for home,
farm, field. Up to six
phones can be used on
one line. Each phone com-
plete with ringer. Orig-
inally cost govt.
$39.90 each.

et $12.93

each

MONEY SAVING VALUES!

CHECK EACH ONE

Headsets and Mikes

HS23 High Imp. Headset New. ...... $2.85
HS33 Low Imp. Headset New....... 2.85
HS30 High Ilmp. Headset New...... 1.39
HS30 High Imp. Headset Used..... .79
T17B. Mikes. New.................. 2.45
T17B. Mikes. Used ................. .88
T24 High Imp. Mike, New. ......... 1.19
T30 Breast Mike. New.............. .88
T45 (or Navy) Lip Mike New...... 98
CD307 Cord for headsets. New. .55
WE Carbon Breast Mike. New .88
PL55 Plug New................... .25
PL68 Plug New................... .19
TS13 Handsets New. ..

TS9 Handset.......................

~ Sensational Value!
80-Meter Receiver

RCA Model AVR-20-A LIM-
ITED QUANTITY ! Original-
ly designed for Aircraft and
boats. 'I‘unes 2300 to 6500 Kc. Perfect for 80
meter Ham work. Crystal controlled. Phone
and CW. Provision for low and high imped-
ance phones. Tubes used: 6B8, 6F7, 657, 6K8.
3-gang tuning cond. vernier tuning. Designed
for 6 volt operation. Easily converted to 110
volts AC. Less power supply. SENSATIONAL
GIVE-AWAY.

WITH TUBES............. $ 14.95

McElroy

Automatic
KEYER

For Xmtr keying or code practice Has
photocell and sensitive relay. Variable speed
motor, 110V AC or DC. Complete with

four o e e $17.95

QUANTITY PRICES
Inquiries welcomed from institutions,
wholesalers, dealers, large users . . Phone,
write. wire for quantitv prices.

Please include 25% Deposit with order—
Balance C.0.D. MINIMUM ORDER $3.00. All
Shipments F.O.B. Our Warechouse N.Y.C.

G“’"G RADIO PARTS SERVICE

53 VESEY STREET - NEW YORK 7, N.Y.

www americanradiohistorv com

17 AMP. HRS.
Made by Delco. 12
cells, heavy duty, very
rugged. Shipped dry, E »
uses standard sul-
phuric acid eleetrolyte. .

VERY SPECIAL u.S- :

$17.95

WILLARD 2-VOLT
STORAGE BATTERY
20 Ampere-Hours
Exact replacement for GE Mod-
el LB-530 portables—brand new.

1.95

65” high, 3%~
wide, 3” deep

GOULD &-VOLT
STORAGE BATTERY

Navy Standard. Black Rub-
ber Case. BRAND NEW.

lfisat?nr;p.. Hour $6 - 9 5

D sV STORAGE BATTERY
2

%h" 3 amp hour rating. Trans-
parent plastic ease. Brand
new. 354”x11%44”x234” high.
Uses standard

electrolyte. $

fem 2.65

1-QUART BOTTLE BATTERY ELECTROLYTE
Made by Willard, for above storage batteries,
1 qt. sufficient for two-volt cells. Hermeti-
cally sealed. SPECIAL.
per at. bottle................. "

SCR-522

Very High Frequency

Transmitter-Receiver

COMPLETE WITH ALL
COMPONENTS

100-156 MC, 4 channels.
XTAL-controlled, Ampli-
tude Modulated Voice. Elec-
trically tested

Complete as

illustrated. . .. $77-50

UHF ANTENNA ANS80-A
Suitable for 400 Mc citizens’ band,
fine for UHF experimenters. 514"
flat antenna rod, mounted on por-
celain base, with mounting plate
and right angle feed through.

Brand new. 49c a;rg?s,

Special at..........

BT 605 INTERPHONE AMPLIFIER
Can be easily converted to an intercom. set——
ideal for office, home or factory.

NEW wgrgim e o o sie o ofarabin o o age ofss « Jrotahs 3 $4.95

T-85/APTS UHF TRANSMITTER

Operates over a frq. range of 300-1400 MCPC
with nominal output of from 10-30 \watts.
Comes equipped with 110 V. 50 CPS filament
transformer; blower: lecher wire test freq.
set and 8 tubes: 1—931A, 2—6AC7, 2 6AGT,
1—6L6G, 2--829B and 1—3C22 (GL522 Oscil-

lator). Brand new in original box, oper-
ating instructions. Manual
included. . ................ $69-50

Wonderful Condenser Buys!

Oll-Filled Metal Cased Condensers

All Brand New—Perfect—
Standard Makes

£ 400V....14c | 4.0 mf 600V...79¢c
f 600V....17c | 3-3 mf 600V .. .88¢c
0 mf 600V...34c | .25mf 6000V .$1.79
.0 mf 1000V, .49¢c | 8 mf 1000V .. 2.25
0 mf 1500V, .69¢
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COMPLETE
TRAINING

FOR BETTER JOBS
in Radio-Electronics

5 MONTHS TO PAY!

Here are three world-famous books so thoroughly
eovering radio theory, troubleshooting and servicing
methods; so clearly explaining every phase of the
work that, with a minimum of time, you'll soon be
able to handle repairs on any type of Radio-Elec-
tronic Equipment and qualify for better jobs, bigger
pay checks! You couldn’t get a finer, more complete
or easier to understand training course AT ANY
PRICE. Remember! These are the same Ghirardi
books that were more widely used for wartime radio-
electronic training than any other books ‘or courses
of their type!

Ghirardi’s BIG-3

RADIO SERVICING LIBRARY

These three big books contain a total of 3016 pages and
1214 illustrations covering the complete range ol basic
radio-electronic and service subjects:

1—RADIO PHYSICS COURSE

Complete basie training for beginners. Makes even
the most difficult subjects easy to understandl 972
pages, 508 iilus. Price $5.00.

2—MODERN RADIO SERVICING

The 1300-page book that teaches you to work by
truly professional methods. kxplains all about test
instruments, how to use them, circuit analysis, cotn-
ponent replacements and dozens of other subjects.
1300 pages, 706 illus. Price $5.00.

3—RADIO TROUBLESHOOTER'S
HANDBOOK

The great Gbirardi book that cuts service time in
half on most Jobs. Tells what to do. exactly how to
do it in making quick repairs on over 4800 specific
radio models. 744 manual-size pages, $5.00.

Let A. A. Ghirardi train_you for Radio-Electronics—
AT ABSOLUTE, MINIMUM COST! Starting with the
fundamentals of basic electricity, these 3 books tike you
step-by-step through the efficient radio testing, adjust-
ment and repair procedures that mean time saving and
more profitabie work. Hundreds of working data on tubes,
color codes, transtormers, resistors capacitors, record
changers and other components help you solve job snags
in record time.

NEW LOW PRICE. . . Easy Terms

Bought singly, the books in this fact-packed llbrary
would cost you $15. Under this 8pecial offer. you save
$1 and also have the privilege of paying in easy mounthly
installments, while you use the books. No waiting for
monthly lessons. You learn fast—and you learn right!

10 DAYS' "siex’ EXAMINATION

Dept. RE-60, MURRAY HILL BOOKS, Inc. 1t
232 Madison Ave., New York 16, N.Y.

Send me GHIRARDI'S BIG-3 Radio-Electronies
Library. 1 enclose $2 as my first instalment and will
send vou $3 a month for four months untii the total
special price of only $14 is paid. It is understood I
may read the books for 1u days. Thén. if not satis-
factory, 1 will return them postage pald and you agree
to refund my $2 and cancel the remaining instalments.

(Offer good in U.S. only)

Figs. 2, 3, and 4 show three trans-
former-coupled audio ampiifiers using
crystal triodes.

The circuit in Fig. 2 uses a “cath-
ode” resistor to obtain the required
0.2-volt d.c. bias required by the emit-
ter electrode. This resistance will be
between 500 and 1,000 ohms, the exact

CK-703
EMITTER

COLLECTOR

Fig. 2—Self-biased audio amplifier.

value for best output and stable opera-
tion is being determined experimen-
tally for individual crystal triodes.
The author's procedure was to con-.
nect a 1,000-ohm wire-wound rheostat
(volume control type) in each “cath-
ode” lead and to adjust it for best op-
eration. The rheostat then was re-
moved from the circuit without disturb-
ing its setting, and its resistance was
measured with an ohmmeter. The rheo-
stat then was replaced with a series-
connected combination of %-watt fixed
resistors giving the same total resist-
ance. i
This single stage gives an output of
2 milliwatts or slightly better for a sig-

CK-703

10K-20K o EMITTER COLLECTOR
-

put of the CK703, we did not get loud-
speaker operation with any audio am-
plifier circuit.

Interstage transformers used in these
audio amplifier circuits must provide a
10,000-t0-500-ohm impedance ratio. This
corresponds to a 4.47:1 turns ratio. A
satisfactory miniature transformer for
this purpose is the U. T. C. Ouncer
type 0-9. A somewhat larger small-size
transformer is the tube-base Kenyon
A-40. Larger-size transformers which
can be used where physical dimensions
are of no consequence include Stancor
A-3250, Utah 8316, and U. T. C. S11
and S14.

Unless the “cathode” resistors in
cireuits Figs. 2 and 3 are adequately
bypassed, the circuit will tend to oscil-
late because the resistance is common
to both emitter and collector circuits.

This osciliation starts off as a slight
rise in the normal noise level and the
ordinarily light hiss takes on a sharp,
brittle characteristic similar to the fry-
ing noise of a superregenerative re-
ceiver. In severe cases, the hiss breaks
into a ragged singing or whining sound.

D.c. voltage amplifier

Fig. 5 is the circuit for a d.c. voltage
amplifier with a voltage gain of 10.
Maximum d.c. signal input voltage is
0.1 v. At zero signal voltage input, the

CK-703
EMITTER (OLLECTOR

AUDIO IN "%' " 500

EJ;TAL IOKQ%" 5000 &‘ XTAL
|o£25v i:soo-nooo |0'E25v E;SOO-IOOO
T r T s= (I.’)OV

i
10K v %“E AUDIO OUT
B -

BRal TVt P
1t Ly

Fig. 3—Two transformer-coupled stages in cascade. The gain per stage is 16 db.

nal input power of 50 microwatts. Sev-
eral stages may be operated in cascade,
as in Fig. 3, with a maximum power
gain of 16 db per stage.

Fig. 4 is a circuit for operating the
crystal triode at fixed bias. Both emit-
ter and collector voltages are adjusted
with 5,000-ohm potentiometers in series
across the single 45-volt battery. Po-
tentiometer R is set for a positive volt-
age of 0.2 volt between emitter and
crystal terminals; R. for a negative
voltage of 30 volts between collector
and crystal terminals. Make all volt-
age measurements with a d.c. vacuum-
tube voltmeter. Remove the input sig-
nal from the amplifier while making
voltage adjustments.

This circuit gives somewhat higher
output power than the self-biased ar-
rangement. It also permits grounding
of the metal shell (erystal terminal) of
the CK703 to chassis, an advantage in
some constructions.

The author’s three-stage amplifier of
this type, feeding into 2,000-ohm head-
phones, gave a small amount of steady
noise hiss, which is characteristic of
transistor operation. This noise is not
severe, however, and is not noticed at all
with a full-output or half output sig-
nal. The inherent noise level of the
transistor will, at least for the present,
limit the number of maximum-gain
stages which can be used in audio serv-
ice. With the relatively low power out-
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d.c. voltage across the output is 15
volts. With a signal input of 0.1 volt,
the voltage output increases to 16
volts as measured with a d.c. vacuum-
tube voltmeter. This 1-volt increase
represents a voltage gain of 10 through
the amplifier. The initial 15 volts out-
put can be bucked out of an external
high-resistance voitmeter circuit with
an external voltage of the same amount.
This will reduce the initial meter read-
ing to zero. The meter then will be de-
flected upward proportionally to ap-
plied d.c. signal voltages applied to the
amplifier input terminals.

For higher gains, several such am-
plifier stages may be cascaded in the
same way as conventional d.c. ampli-
fiers of the tube type. Three CKT703
stages, for example, will provide a d.c.
voltage gain of 1,000.

The single d.c. amplifier stage gave
no noticeable drift effects. However, in
several cascaded stages, the drift trou-
bles of tube-type direct-coupled d.c. am-
plifiers were found. That is, small cur-
rent or voltage shifts in the first stage
showed up as rather sizeable changes
in the output meter reading.

Signal tracer

In Fig. 6, a shunt-diode crystal recti-
fier probe is followed by a CK703 d.c.
amplifier stage. This unit may be used
for signal tracing in either a.f. or r.f.
eircuits. It will operate equally well

RADIO-ELECTRONICS for
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with modulated or unmodulated signals.

The amplifier allows higher sensitiv-
ity than ordinarily can be obtained
with the shunt-diode crystal circuit.
The shunt-diode arrangement is desir-
able, since the input capacitors isolate
the instrument circuit from any harm-
ful d.c. component in the circuit under
test. Also, the circuit under test is not
required to complete the d.c. return
path of the crystal rectifier.

An a.f. or r.f. input signal of 0.1 volt

el

I% AUDIO OUT
1¢ w—
VAAA AMWA
5K WW = SK WW
+,, 4%, —
||“"Il

Fig. 4—A fixed-bias audio amplifier.

CK-703
I0K-20Ka  500n EMITTER COLLECTOR 10Ka

AUDIO N %" AN "%A& /%

2V

r.m.s. will deflect the indicating meter
to full scale. Stronger signals should
be reduced by turning down the output
control of the generator which supplies
the signal.

Regenerative broadcast receiver

Fig. 7 shows the circuit of a simple
regenerative broadcast-band receiver
with CK703 detector. If desired, this
detector circuit can be followed with a
transformer-coupled CK703 audio am- |
plifier, such as the ones given in Figs.
2 and 3.

In this circuit, regeneration (and

CK-703
EMITTER COLLECTOR

- - —
XTAL 2500

DC IN VOLTAGE -.IV MAX 500+ 1000 0K

2 PN

Fig. 5—D.c. amplifier with gain of 10.

also oscillation) is obtained through
coil L2, which is a common impedance
to both input and output circuits. L1
and L2 are primary and secondary
windings, respectively, of a standard,
factory-made broadcast. antenna coil.
Regeneration is controlled with the
5,000-ohm rheostat in the emitter cir-
cuit.

This simple circuit gave much pleas-
ure to the author, who has worked with

CK-703
EMITTER COLLECTOR  METER ZERO SET

AF-RF SIG IN

-

Fig. 6—A CK703 signal tracer circuit.

crystals since the early 1920’s and
often despaired of their inability to
make straight c.w. signals audible. It
was exhilarating to hear this little de-
tector whistle when it is tuned in on a
carrier with the regeneration control
advanced. '

R.f. oscillator

The radio-frequency oscillator eircuit |
shown in Fig. 8 follows the design sug-
gested by Dr. T. Stuart Martin and

JUNE, 1950
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4 Wire Model RW 204

Required for 4
wire antenna rotator
lead-ins

® First 4 wire arrestor.

® Chisel-point contact elim-
inates stripping of wires.

® Easy installation by
simply tightening down the
cover with two wing nuts.

® Attractive low loss amber
color polystyrene case.

® Will not absorb mois-
ture.

® Designed for installation
in accordance with the Na-
tional Electrical code (see
below).

® Manufactured in
accordance with Un-
derwriters’ Laborator-
ies Inc. specifications,
for outdoor or indoor
use.

Excerpt from NATIONAL
ELECTRICAL CODE
Lightning arrestors shall be
located outside the building,
or inside the building, be-
tween the point of entrance
of the lead-in and the radio
set or transformers, and as
near as practicable to the
entrance of the conductors
to the building. The light-
ning arrestor shall not be
located near combustible
materiol nor in a hazardous
location.

||69

or

2 Wire Model RW 300

For use with 2 wire
standard antenna ribbon
type transmission line
for TV or FM.

® First and most popular
twin lead arrestor.

® Unnecessary to cut trans-
mission line for installation.

® Does not vary imped-
ance.

® Unnecessary to change
spacing of transmission line.

® High dielectric, mica-
filled plastic material.
® Approved by Under-

writers’ Laboratories, Inc., for
outdoor and indoor use.

There's only one right way to
Mount a Lightning Arrestor

LaPOINTE- PLASCOMOLD CORP., UNIONVILLE CONN.
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TRANSvision 19 KiT

COMPLETE LINE: TV

DuMont Inputuner.

WIRED TV CHASSIS

Completely Wired and I
Aligned I
Transvision °'A'" Chassis (TV
only) comes completely wired, I
aligned and operating. Espe-
cially designed for fringe area I
reception. 23 tubes, AFC, AGC. I
Wired-in phono plug. Picture
tube and speaker not included.
Transvision *'D’'" Chassis TV-
and-FM Radio) has famous Du- I
Mont Inputuner.
PRICES: 16” TV Chassis I
(“A" line) ... net $115.00* |
19” TV Chassis
("A" line} ... net 122.00% |
* Picture tube and
speaker are extrd. '

or Kits.

or 19” size.

Ashland Ave.
ASK YOUR RADIO PARTS JOBBER!

Write for Folders on Complete TRANSV

only (A" line). Also TY-and-FM Radio
('D" line). 1214”, 16”, 19”. Choice of tuners includes famous

* PICTURE TUBES: 14" all glass, fully guaranteed net
19” all glass, fully gvaronteed net

we
Newly styled complete line of
beautiful haad-rubbed cabi-
nets for 19" and 16” TV Chassis
Also CONVERSION
CABINETS to
small screen set to a giant 18"

TRANSVISION, INC., Dept. RE, NEW ROCHELLE, N. Y.

Branches—Jamaica, L. L., 167-01 Hillside Ave.; Syracuse, N. Y., 622 N. Safina St.;
Cleveland, O., 200! Euclid Ave.; Columbus, O., 54 E. Long St.; Chicago, lll., 4834 S.

Representatives: Apply now for available territories.

ANYONE can eas-
ily assemble the
famous Transvision
Kit. No technical
knowledge or instru-
ments required. In-
struction sheet is sim-
ple ({each part is
packaged and num-
bered). ALL IF'S are
wired and pre-funed.
NOTE: Kit comes
complete with all parts

$35.00 except picture tube.

$62.00

INSTRUMENTS

and PARTS

Transvision
FIELD STRENGTH
METER

|

|

|

, Improvesinstallations;saves
| /2 the work. Model FSM-
I 1, complete with tubes.

| net $79.00
|

|

Deflection Yoke . .net $2.95

convert any

Flyback Transformer
net $2.95

ION Lline

|

Harold Heins in their paper “Ger-
manium Crystal Diode and Triode De-
velopment” in Proceedings of the Ra-
dio Club of America (Vol. 26, No. 2,
1949). :
The frequency is determined by the
CK-703

REGEN CONT _ EMITTER (COLLECTOR
W
5k- 1.0001 [MICA XTAL HI RES
- MAGNETIC
ANT Ll 12 C 14350-365usf PHONES
GND 225V
pra Lkl Lo

Fig. 7—A broa(icast receiver hookup.

values of L1 and C3. Tuning capacitor
C3 may be a 350- or 365-upuf midget
unit. For low frequencies, L1 and L2
are the two coils of an i.f. transformer.
For higher frequencies, factory-made
test oscillator coils may be used, or
satisfactory coils may be wound, using

the tables given in the various radio
handbooks.

A 23%-millihenry pi-wound r.f. choke
as L1 and a 0.00I-uf silvered mica ca-
pacitor as C3 gave a frequency close to
-100 ke. The r.f.:output was checked at
2 volts r.m.s. with a high-impedance
r.f. vacuum-tube voltmeter.

The 5,000-ohm “cathode” rheostat is
adjusted to start oscillation and also to
control oscillator output amplitude.
Output will be highest at the low fre-
quencies, decreasing rather rapidly
above the standard broadcast band.
This circuit gave more stable perform-
ance than one using tickler feedback.

At 1500 ke, the output signal voltage
could not be detected on the 0-3-volt
scale of an r.f. vacuum-tube voltmeter,
but a beat note could be obtained in a
receiver tuned to a 1500-ke broadeast
station.

wWWww.americanradiohistorv.com

The r.f. oscillator may be modulated
by the transistor audio oscillator shown
in Fig. 9.

Audio oscillator
The CK703 audio oscillator circuit
shown in Fig. 9 uses an Ouncer trans-

CK-703
EMITTER COLLECTOR
‘ZOK XTAL L2
> =
3 osc".L,mo»qcom?Y'xi3 ug ERou
My
C|.L 5K Tww —? .
D05 MICA T22.57 (2
1 +T ]

Fig. 8—An oscillator circuit using the
triode. Output is 2 volts at 100 ke.

former to provide tickler-type feedback.
Maximum output of this circuit is ap-
proximately 10 volts r.m.s. across 10,~
000 ohms resistance.

The frequency of oscillation is de-
termined by the fixed capacitor C1 and

CK-703

HI IMP
P

uTC 0-9

“OUNCER”

Fig. 9—An audio oscillator circuit.

inductance of the low-impedance wind-
ing of the transformer. A capacitance
of 0.1 uf will give a frequency of ap-
proximately 600 cycles. Other frequen-
cies may be obtained by switching in
other capacitances.

The circuits deseribed in this article
are only some of the possible uses to
which the germanium crystal triode
can be put. The experimenter can use
these as a starting point from which
to work out new circuits. Besides
adapting it to standard circuits, the
crystal triode has many interesting
possibilities such as using it with
printed circuits for greater space sav-
ing or with the new light-sensitive
germanium crystal known as the pho-
totransistron in photoelectric control
circuits.

Germanium Crystal Triode
Type CK703

Terminal Connections:

Lead 1 Emitter

Lead 2 Collector

Case Crystal Connection
Moximum Ratings:

Collector voltage =70 volts
Collector current 4 ma
Collector dissipation 200 mw
Emitter current 10 ma

Characteristics and Typical Operation:

Collector voltage -30 volts
Emitter voltage 0.2 volts
Collector current 2 ma
Emitter current 0.75 ma
Transconductance 5000 pmhos
Collector impedance 10,000 ohms
Emitter impedance 500 ohms

Average power output* 2 mw
Average power gain* 16 db

*Measured at 50 uw input power to emitter

RADIO-ELECTRONICS for
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Mobile Radio Service

By I. QUEEN

ANY radio technicians are tak-
ing advantage of opportuni-
ties in the widening field of
two-way radiotelephone com-

munications. Numerous mobile and fixed
stations are now owned and operated by
public utilities, transportation lines,
public telephone companies, taxicabs,
trucking fleets, and other groups. Chan-
nels are assigned in the 152-162-me
band for this type of communication.

R2upt 3A4
Q'! _]_.0022"2/5 05C
=] _'

41K

AUDIO 0iA 20 d2.5w
IN % v T = -

’ %ok S24k  Fieok | MODFAN

20
I . . _J
Fig. 1—Modulator circuit of PRT 150GT

Mobile and fixed radiotelephone equip-
ment requires expert installation and
maintenance. Adjustments to a trans-
mitter may be made only by a licensed
(second-class telephone or higher) tech-
nician. However, an unlicensed person
also may do the work under direct su-
pervision of a licensed person.

The transmitters are all crystal-con-
trolled and phase-modulated. Phase
modulation is one of the simplest pos-
sible means of superimposing intelli-
gence on a carrier and requires practi-
cally no audio equipment. Its effects as
far as the receiver is concerned are
exactly the same as FM.

Two practical methods of making the
phase of a’signal change at an audio
rate are used in mobile transmitters.
The most common is to combine two
signals from the oscillator. One is a
direct feed and is in phase with the os-
cillations; the other is fed through a
phase-shifting network and leads or
lags the osecillator voltage about 90 de-

JUNE, 1950

Two-way radiotelephone service offers

an important field for technicians

grees. Varying the gain of one path
relative to the other varies the propor-
tions in which the two quadrature (90-
degree-apart) components are mixed.
The phase of the resultant varies ac-
cordingly.

A less common method takes advan-
tage of the fact that a reactance shunt-
ed across a signal source changes the
phase of the signal. A fixed reactor
would produce no modulation (though
it may be used to produce the 90-degree-
out-of-phase voltage needed for the
“mixture” method). The change in
phase is proportional to the value of
the reactance; thus if that is varied at
an audio rate, the phase will vary with
it. The practical way to produce this
effect is to shunt a reactance tube
across the oscillator output. While the
frequency of the erystal oscillator can-
not be changed, the phase of its output
varies in step with the audio at the re-
actance-tube grid.

Philco PRT 150GT

This transmitter uses a Pierce os-
cillator (Fig. 1). The modulator is ex-
cited by two signals at point A, r.f.
from the oscillator and a.f. from a
single-button carbon mike. During nega-
tive audio peaks the modulator tube is
cut off, leaving only an L-C series net-
work between point A and ground. The
reactance of coil TC100A at the oscil-
lator frequeney is half that of the
capacitor C100B. If, therefore, the volt-
age across the coil measures 1 unit,
that across the capacitor measures —2
units. The r.f. input to the ecombination
must be the vector sum of these two
voltages, or —1. Since the -+1. volt
across the coil is the output and the in-
put is at —1, input equals output but
has opposite phase.

Photo of the Link radiotelephone unit.

19K SCREEN OF

250V
[ Y CwORUPLER

6AG5(2) Lo .
T MOD]4lir QUADRUPLER

L2

™

-

AUDIO

Fig. 2—The G-E set has reactance tuhe.

During positive peaks the modulator
tube, a cathode follower with a gain
of 1, is fully conductive. The cathode
load is the coil TC100A, the output of
which, as in any cathode follower, is in
phase with the input.

At full tube conduction, the input

™ |'
MIKE 6J6 B—
¥ 0sC = 6AK6(2) . JOTRIPLER
— 1 {’ 476»}11
€ 16K 0015 gl
2 ]
i
0015 |k
. 3
560K % >
12K
B+I50V

Fig. 3—The modulator output is shifted in phase by varying output of each tube.
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RADIOMEN'S HEADQUARTERS o WORLD WIDE MAIL ORDER SERVICE!

SCR-274 COMMAND SET

THE GREATEST RADIO VALUE IN HISTORY!

P L e,

R
.

i

A mountain of valuahle equip-
ment that includes not 1 but 3
of the hottest superhet ¢ vm-
munication Recelvers, the
fumous BC153, BC4i4 and
B 455, each of which has a
tuned R.F. stage, 3 gang
coinenser, crystal. and 6
working tubes not counting
rectifiers, Also included are
A 2 ‘tuning Control Boxes: 1

] ERLES Antenna Coupling Box with
1i. i, meter W awcasure power fed into antenn pur -ay uynamotors (alteration of st o 110V operation _ls quick and
simple} ; two 40 Watt Transmitters including crystals; and Pre-Amplifier and Modulator so that transmitters can be
used for voice as well as for code. 20 Tubes supplied in all. In guaranteed electrical condition. Transmitters and
Receivers instantly removable from mounting racks which hold them in position in aircraft use, so that they can be
.split up and used separately at different locations just like any other sets. Only a limited quantity available, so

get yvour order in fast. A super value at $59.95.

SOS EMERGENCY TRANSMITTER SOS

This is the famous Glbson Girl Transmitter that saved
so many lives during the war. It was used as a distress
call transmitter on boats and airplanes. The Gibson Girl
is the easiest transmitter in the world lo operate. No
instruction or experience necessary. No external power
supply required for operation. It is merely necessary to
turn the crank on the top of the transmilter and power
is generated and the distress siZnal is automatically sent
out on the international distress frequenc.. Brand New
Gibson Girl transmitter complete with tubes. $9.95.

$9.95 TAKES ALL THREE
BIG BARGAINS "B"

HOME WORKSHOP AT BARGAIN PRICE. Accurate and
mecise 2 speed guaranteed hobby lathe, the essential
machine for the home workshop. Sturdy enough for light
production work or factory standby service. Supplied
with 567 of belting for connecting to any available elec-
tric motor or power take-off. Also included in this un-
believable offer are such accessories as a 12" drill chuck
with specially hardened tool steel jaws, a 4% electric
furnace high speed grinding wheel, a cotton buffing
wheel with a large supply of buffing compound, and a
4" steel wire scratch brush. Your cost $6.00. Sole export
agent. Distributor inquiries invited.

SENSATIONAL, FASCINATING, MYSTERIOUS SELSYNS.
Brand new Selsyns made by G. . Company. Two or
m .re connected together work perfectiy on 110 Vv AC.
Any rotation of the shaft of one Selsyn and all others
connected to it will rotate exactly as many degrees in
the sanie direetion, following unerringly as if Lhe units
were connected tovether by shafting instead of wire.
This is true whether you twist the shaft of the master
uni. a fraction of a revolution or many revolutions.
Useful for indicating direction of

able operations frem a distance.
Complete with diagram and instruc-
tions. Per Matched Pair $4.9S.

STROMBERG CARLSON

Power Switching Relay BBox. Neat 3%x4x33%” Nteel case
with tight fitting cover finished in Stromberg’s usual
heautiful chocolate color crackle finish..... ..... $1.00

GENERAL ELECTRIC i5 TUBE TRANSMITTER-RE-
CeIVER SET, 'Lhis brand new 15 tube transmitter-re-
ceiver was designed for mobile storage hattery powered
service. It's a cinch for the experinlenter to cotinect thls
unit for 110 volt A.{. operation by following the instruc-
tions and diagrams supplied, which cover numerous appli-
cations, including FM and amateur television transmis-
sion and reception. For those Intending to uge on car or
hoat. a new dynamotor, exactly as originally supplied.
costs only $15.00. Don’t fail to write for FREE deserip-,
tive bulletin. Qrder our RT-1248 for only $29.85. or
two for $53.90.

Sensational Value in
AC-DC POCKET TESTER

This analyzer features a sensitlve
repulsion type meter in hakelite case.
The result of 15 years in the instru-
ment fleld by a large company spe-
cializing In electronic test equipment.
Specitications of the AC-DC Model
Volt-Ohm- Milliameter : AC-Volts
250; DC Volts—0.25.
; Milllamperes AC—0 to
50; 1 lliamperes—0 to 50: Ohms
Full Scale—10.000: Ohms Center
Seale—2400;  Capacity—.053 to 15 .
Mfd.Total Price. prepaid in the 1TSA—$7.00. Similar
D Meter. without the AC operated ranges of above.
$5.50 prepald.

AUDIO AMPLIFIER—Brand new. Push-Pull stage triade
amplifiers having 2 of the valuable and scarce ouncer
type audio transformers that sell for over $10.00 each.
Neat aluminum case, fully enclosed (largest dimension
A inches). Perfect for intercom system, phono amblifier,
mike amplifier or signal tracer amplifier for testing
ra-dio sets. A sensational bargain at oniy....$3.,40 each

COMPRESSED AIR INSTANTLY
ANYWHERE

IPortable Air Compressor and stor-
age tank., Ruggedly built of Dbest
materials using life-time lubri-
cated  ball-bearing on  connecting
rod and otl impregnated main bear-
ing on shaft. Unusual design for-
ever eliminates valve trouble, the
mast common fault in air eompres-
sors. PATENTED unique air in-
take systewm increases efficiency tre-
mendously over other compressors
8o that air ocutput is much greater
than that from larger compressors
powered by heavier motors. Will
deliver approximately 3500 cu.
Inches of air per minute at main-
tained pressure of 30 lhs.. or will
inflate & 90 lh. tiuek tlre in less than one minute. Comes
complete with 100 1b. gauge, although finger-tip adjust-
ment allows setting of output pressure at any value. which
will automatically be maintained. Works from any %
{11’ motor. Useful for spraying paints or lacauers.
disinfectants. insectieides. anneallng or brazing with
natural gas. Inflating tires, etc. Prlee $14.50 postage
prepaid anywhere in the U.8. Efficient, completely ad-
justable svphon type spray gun complete with 12 ft. of
100 in. tested hose avallable for only $7.75 with pint
container, also prepaid.

Antenna Kit for Gibson Girl transmitter. This kit was
designed to improve the effectiveness of the Gihson Girl
T'ransmitter by increasing the range several times. The
kit includes 300 feet of sbecial antenna wire, two
balloons for ralsing the antenna in calm weatiier, two
hyidrogen generators to inflate the halicons, a special
box kite for antenna erection in windy weather. and a
searchlight. powered by the crank operated generator
in the transmitter. Complete kit $9.95.

WE ARE
LOOKING
FOR TUBES

and other surplus.
Large or small quantities. Send
your list for our bid.

SPEND YOUR DOLLAR
WHERE YOU GET THE
BIGGEST BARGAINS

BRAND NEW 14 TUBE ELECTRONIC ALTIMETER.
complete with accessories. Shows ahsolute height from
plane to terrain helow. Total weight 25 lhs. Deseriptive
Iiterature on redanest. Cost the Govt. £1000.00, your cost
$75.00 for the 12 volt model. or $45.00 for the 24 volt.
Essential for magnetometer surveying.

$7.00 TAKES BARGAIN "C"

{All three items below)

ALUMINUM GEAR BOX 18x8x7 that contains two
powerful elgetric motors and two matched gear trains. 62
gears in all varying in size from % to 4 inches in
diameter. This unit is readily converted to rotate in
heanr antenna or any other similar use ........ $5.00

SIGNAL CORPS INTER-
CONNECTOR RELAY BOX 730A

This valuahle unit, made by Bell, and more famillarly
known hy the 8. Army designation BCH16. is en-
eased in a highly pelished aluminum case 8%x5%x2%.
and contalns 150 mfd. of condenser capacity, sensitive
relays. resistors. and terminal strips. Order several at
the giveaway price of only . ..... .......... $1.9

REMOTE CONTROL UNIT — Alu-
minum case 4 x 3 x 2 containing 2
potentiometers. triple pole switch, 4
knobhs. phone jack. gear mechanism
and revolution counter. Including &
prong JAN connector to fit hox $1.39

BUFFALO RADIO SUPPLY

219-221 GENESEE ST., DEPT. RE, BUFFALO 3, N. Y.
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(grid) and output (cathode) voltages
are equal and in phase. At intermediate
audio voltages, when the tube is par-
tially conducting, the phase of the out-
put varies in accordance with the audio.
There is some AM, as in all these modu-
lator circuits, but it is swamped out by
the following class-C stages.

General Electric ES1B

This model is a single unit compris-
ing mobile transmitter, receiver, power
supply, and controls.. The harmonics of
the crystal oscillator (Fig. 2) are ac-
centuated by coil L201. The second tube
behaves like a reactance because of

A top view of the Harvey transmitter.

capacitive feedback from its plate to
grid, the reactance value being con-
trolled by the audio signal. This re-
actance across the r.f. source varies
the phase of the signal.

Raytheon UMI5-1

This mobile unit includes receiver and
transmitter.

The 6J6 used as a push-pull erystal
oscillator (Fig. 3) feeds the two 6AK6
modulator tubes separately. The upper
tube receives an r.f. voltage which lags
the oscillator voltage due to C. The
other tube receives voltage which leads
because of L. The modulator output
voltage may be shifted in phase by
varying the output of each tube. Speech
is applied to the modulators in push-
pull. During modulation, the gain of
one tube is increased and the other de-
creased at an audio rate.

Link Type 2210

In this single unit which contains
transmitter, receiver, and power sup-
ply, the modulator circuit (Fig. 4) is
similar to an amateur NBFM method
described on page 60 of the December,
1948, issue of RADIO-ELECTRONICS,

RADIO-ELECTRONICS for
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Because of its large cathode resistor,
the modulator triode has extremely low
gain. Its “amplified” output, in fact,
compares with the voltage appearing
across the load due to the path through
the internal plate-to-grid capacitance
of the tube.

e
£ 20005 100K

-
|§ MIKE & BATT

001 100

Fig. 4—Circuit of the Link modulator.

The r.f. reaching the load through
the interelectrode capacitance is fixed
in amplitude and is about 90 degrees
out of phase with the input. The output
produced by the amplifying action of
the tube is 180 degrees out of phase
with the input and varies in amplitude
according to the audio applied to the
grid. The mixture produces a resultant
phase shift varying from 90 to 180 de-
grees.

Harvey Model 542
This transmitter can be used with
a plug-in power supply for either 6
volts d.c. or 117 volts a.c. The type of
power determines the tube complement.
The output of the Pierce oscillator
(Fig. 5) is connected across R1 and R2. ]

6AQ6(3) 70 MULTIPLIERS
",0001

t

42upf
—)

270K

100K

Fig. 5—The Harvey modulator circuit. |

R2 is shunted by C, which shifts the
phase of the r.f. voltage across it. The
grid of the modulator therefore receives
an r.f. voltage whose phase is the re-
sultant of the unshifted voltage across
R1 and the shifted voltage across R2. |
The output of the speech amplifier |
appears across R2. The level of r.f.
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public address systems! This brand new, easy-to-read, guide
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TRANSFORMERS

Stancor transformers are original components
in thousands of radio and television receivers
made by the biggest names in the industry—
they have to be good to be specified by criti-
cal design engineers and value-conscious pur-
chasing menl

Why shop around? Specify Stancor for your
replacement work. You will get a dependable,
honestly-rated transformer. You'll cut down
on expensive call-backs. You will keep your
customers.

FREE For complete, accurate specs and prices
of the complete Stancor stock line, write for
your copies of the literature illustrated above.
Just ask us for the Stancor transformer library.
Standard Transformer Corporatian, 3592 Elston
Avenve, Chicago 18, lllinois.
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across R2 rises and falls with the audio
wave, which amplitude-modulates it.
The proportion of shifted to unshifted
r.f. voltage across the R1-R2 combina-
tion varies with audio, and the result-
ant phase of the r.f. reaching the modu-
lator grid also varies.

Bendix MRT-1G and MRT-1H
These mobile transmitters have a
very simple modulation system which
makes use of an effect amateurs find
undesirable and make every effort to

avoid.
128G7 ¥ ik -
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Fig. 6—Hook{1p of the Bendix modulator.

The signal from the microphone is
fed to the screen of the oscillator tube
(Fig. 6) to vary the transconductance
of the tube. Amplitude modulation is
produced, of course, but it is swamped
out in the following multipliers. More
important, the audio-rate changes in
tube characteristies affect the input and
output capacitances, which varies the
phase of the output r.f., producing the
desired phase modulation.

WIRELESS CURIOSITY

Mysterious interference in aircraft
radio began last September at Essen-
den in Vietoria, Australia. Pilots re-
ported hearing broadcast stations when
they tuned to the control tower fre-
quency of 1181 me at Essenden Air-
port. Reports were sporadic at first,
but by the end of the year, the inter-
fering signal was being heard daily
with such strength that it became a
hazard to flying.

The interference was heard in all
types of v.h.f. equipment and in all
kinds of aireraft from Tiger Moths to
DC-6’s, but it was confined to the Mel-
bourne area and one ‘station seemed to
appear most often, although other sta-
tions were heard occasionally. Capt.
Doug Secomb, a pilot who had a v.h.f.
receiver in his home, also received the
interference regularly. -

The fact that all types of aircraft,
both in the air and on the ground, were
getting the interference showed that
the v.h.f. receivers were not at fault.
Experts thought that cross-modulation
might be the cause. A carrier from one
transmitter might be interfering with
another transmitter to create a new
signal that happened to be on the air-
port frequency. They tried to calculate
the possible frequencies of the un-
known transmitter and through Ama-
teur Radio, they got the cooperation
of amateurs. Every transmitter in the
area was switched off in turn to see

RADIO-ELECTRONICS for
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which was the culprit. The local radio
station also cooperated and changed
from its main transmitter at nearby
Alphington to an emergency station in
the city. During the changeover a delay
occurred and the station was off the
air for a few seconds. At the time of
the blackout, the carrier of the inter-
fering signal was still heard, thus
eliminating the cross-modulation idea.

The next step was to use mobile
direction-finding equipment to locate
the source. The trouble was traced to
a small group of houses in West Pres-
ton. Eventually it was run down to a
14-year-old, homemade, five-tube super-
het receiver. When it was turned off,
the interference stopped.

The set had deteriorated with age
and become a very efficient v.h.f. trans-
mitter which rebroadcast whatever
program it happened to be receiving.
It received only one station well, and
that is why one station was heard most
often by the pilots.

Radio experts are now investigating
the unique behavior of this set with the
hope of finding out what makes it act
the way it does.

ECHOLESS ROOM

Anechoic room at the Naval Ord-
nance Laboratory, White Oak, Md.,
has recently been completed. Floor,
ceiling, and walls of the 50 x 53 x 35-
foot room are covered with fibre glass
wedges designed to absorb all noise
from a sound source within the room.

In contrast to the almost 1009% echo
reflection in an ordinary room, with
hard surfaced walls, the echo in this
room is only a few tenths of a percent.
Any noise produced in the room can be
studied by scientists in its original
form without distortion or disturbance
caused by echos.

Transducers are hung from pulleys
on remotely-controlled overhead cranes
and sound emitting and receiving de-
vices can be positioned any place in the
room. A .catwalk allows access to the
test equipment.

The fibre glass wedges which line
the interior of the room are 40 inches
long and 12 x 4% inches at the base.

1950

JUNE,

use it.

TVH-52

e WARD TVH-52 is a high-gain high-low antenna
that can be conveniently hidden away inside a building and
yet give you the best ontdoor. reception. Suspended upside
down with WARD bracket C-14 it occupies no usable space
whatever! This is a neat trick that has many, many uses
and has been thoroughly field-tested. You can
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WARD PRODUCTS CORPORATION

Division of the Gabriel Co,
1523 EAST 45TH STREET ¢ CLEVELAND 3

FREE caTaLoc FREE
ALL T-V COC;MPONENTS
EQUIPMENT e PARTS e KITS
CABINETS ¢ ANTENNAS, ETC.

NOW READY—BULLETIN J2 WRITE NOW

ARROW. ELECTRONICS

I NC O R P O R A TE D

82 CORTLANDT STREET * N. Y. C. 7 N.Y.
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NATIONAL PLANS
1966R BROADWAY, NEW

BE YOUR OWN BOSS!
MAKE MORE MONEY

In “CASH _IN" you
now get THE real
money-makers — doz-
ens of profitable tested
mail order plans, con-
Adential Dbusiness so-
crets, dozens of prac-
tical tested farmulas,
successful tested
schemes — actual ex-
periences of men who
have started on a shoe-

8. stamps, money
order, or coin.

Money Back
Guarantee.
COMPANY
YORK 23, N. Y.
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New Design

|
THE FIRST BOOK OF ITS KIND!

3 nters
nginee’ pt Enthustd

"BETTER
TV RECEPTION

in fringe and low-signal areas"

By W. W. SMITH, authar of the "ANTENNA MANUAL"
ond R. L. Dawley, editor of the "RADIO HANDBOOK"

ion

e Emphasis on concise, clear how-to-de-it informe-
tion.

® Mony tried-and-proved practical suggestions to
improve that poor picture when stondard set-ups

fail.

® The only book of its kind, with much new in-
farmation and o compilation of all the mast
useful doto fram many sources.

Practical, how-it-works data on TV signal propagation into the fringe areas. Evaluation of all common TV
antennas in terms of their performance under low-signal conditions. Selecting the best transmission line.
Making o rapid TV survey of an area, locating the "hot" radials and areas af high signal caused by
focusing. Eliminating ghosts in difficult installations. Practical methods of minimizing fading. .

Selection of boosters and receivers; practical suggestions for improving receiver per-
formance in fringe areas, Full information on rhombics of all practical sizes. Using
open-wire line when the antenna must be at a distance from the receiver.

Full treatment of masts and towers including data on installation and guying. Keeping the antenna from
coming down in a high wind. One complete chapter on reducing TV interference. .

50 AT YOUR FAVORITE DEALER—On mail orders from us, $2.60 postpaid. Add sales tax
2- in California,

1205 KENWOOD ROAD  Jaaln Basfara  calrormMia

on-the-Spot with 2 OAK RIDGE

. 1

miniatures:

SYNCRO-SWEEP GENERATOR (%' e TR o
The only unit of its kind in the world! 0&- Ry i i
Campletely trouble-shaots ond tests Hari- gy 4 ; O e
zontal and Vertical Linearity, Sync, Sweep i . i

ond High Valtoge circuits of all TV sets— SYNCROSWEE - ;

CENTE T

in less than 8 minutes! Generotes Vertical O PR ey b

and Horizontal Linearity Baors, and Vertical
and Harizantal Sync and Sow-teath signals!
Shaats the trauble trigger-fast, *an-the-
nose”—entirely independent of station
operation! 5% x 4 x 2U4”. Camplete
with leads, Dealer's Net $39.95.

| TV-FM SIGNAL GENERATOR (Mot

“Londs" any signal failure fram ANT to
CRT or SPKR with bull's-eye precision in 2
minutes flat! Hos 4 separate tuning bonds
& modulation output ond attenuotor. Cam-
plete tester for RF, Osc, Mixer; Video &
Avudia IF, 2nd Det and Amplifier; Sound &
Adjacent Picture Trap:; ond ANT Oriento-
tion & Sensitivity. Alsa is complete Marker
Generatar. 5% x 4 x 2!/4”. Complete with
leads, Dealer's Net $29.95.

SUBSTITUTION TESTER (Model 101)—Substitutes for most-often-faulty com

ponents. Also acts as Audio Signal Tracer. Complete with leads, Dealer's
Net $16.25.

TV HIGH VOLTAC T TESTER (rYodel 102)—Checks all h-v in all TV sets,
g(I:OI?)SSO-SOOV' 0-15KV, 0-30KV. Supplied with special h-v lead, Dealer‘s Net
4.95.

*National surveys
show 90% of all
TV troubles occur
in those circuits
for which Models
104 and 103 are
specifically
designed.

@ with the Oak Ridge Miniatures in your tool-kit, you take your lab to the set!
You double your servicing time and earnings! Ask your jobber for them. Write
for your free Catflog T-E

.‘GR AH Rln E Pnon“crs 239 EAST 127 STREET, NEW YORK 35 M. Y.
B Hanglacturing Diviiion of VIBES TILIVEMION, IHC.
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Review of New Tubes

A MONG the new tubes recently is-
sued are RCA’s type 6AS6 pentode
and the type 6AX5-GT full-wave recti-
fier.

The 6AS6 is a sharp-cutoff pentode
of the 7-pin miniature type. The Grids
1 and 3 can each be used as independ-
ent control grids to make the tube
especially useful for gated amplifier
circuits, delay circuits, gain-controlled
amplifiers, and mixer ecircuits. It is
usable for frequencies up to about 400
mec.

6AX5-GT
[ 2H P02 [3_5[PDI

63_7, 6 G2

The 6AX5-GT is a full-wave vacuum
rectifier of the heater-cathode type de-
signed for economy in a.c. receivers
and automobile radios having high
power output.

Peak inverse plate voltage rating is
1250 volts maximum, and the peak
plate current rating is 375 ma per
plate.

Photo of the new Du Mont picture tube.

Du Mont has released the type 12LP-
4A, a 12-inch magnetic focus and de-
flection television picture tube. The
tube has a gray filter face plate to in-
crease contrast in lighted rooms. The
electron gun has a bent electrode struc-

RADIO-ELECTRONICS for
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New Design _ |

ture to be used with an external mag-
net to eliminate ion spot.

A rectangular television picture tube,
the 16KP4, is now being produced by
General Electric. The tube has a use-
ful picture area of about 136 square

1t's GENERAL INDUSTRIES' latest

sound reproduction triumph

The 16KP4, a new G-E rectangular tube.

inches and an offset gun structure for
use with an external ion trap magnet.
The neutral-density face plate is de-
signed to increase picture contrast and

detail under high ambient light con- | MODEL 250
ditions.
Other new tubes include a set of - ]
miniature tubes for portable radios %k Records on tape TAPE Dlsc Re‘order Assembly
announced by Sylvania. These tubes,

type 1U6, a heptode converter with a
separate oscillator anode; type 1AF4,

NOW ... for the first time... General
Industries offers you a revolutionary new
type of recording instrument—for both tape
and disc use. Here, indeed, is the answer
to a long-standing need for an all-purpose
recording unit inexpensive enough to be
incorporated in moderately-priced home
entertainment instruments.

Yet, despite its low cost, the Model 250
Tape-Disc Recorder offers many quality
features . . . is built to the same rigid per-
formance standards which characterize all
GI Smooth Power products.

A new catalog sheet, describing all of the
recording and play-back features of the
Model 250, now is available. Write, wire
or phone for your copy foday.

sk Records ondiscs

sk Plays back both

sk Plays any 78
R.P.M. Record

(*) when connected with
the proper amplifier.

a sharp cutoff r.f. pentode; type 1AF5,
a diode pentode; and type 3E5, a beam
power output tube require a filament
current of only 25 ma. Performance
of these tubes compares to other bat-
tery types.

G-E has three new tubes for tele-
vision receivers, the type 6AS5, type
6AV5-GT, and type 25AV5-GT. The
6AS5 is a miniature beam power am-
plifier intended for audio output in
television receivers and small radios.
The 6AV5-GT and 25AV5-GT feature
compact design and power economy for
magnetically deflected television tubes.
They can operate from a power supply
of 125 volts. Maximum d.c. plate volt-
age is 250 volts and maximum plate
current is 100 ma.

Two new Sylvania subminiatures are
the type 5645 medium-mu triode having
a transconductance of 2700 wmhos and
an amplification factor of 20, and type
5646 high-mu triode having a trans-
conductance of 2400 pmhos and an
amplification factor of 70. These tubes

The GENERAL INDUSTRIES Co.
DEPARTMENT C e« ELYRIA, OHIO

ATTE T
} & TAPE
RECORDER

Available ta you direct from the factory at savings
. that make TWIN-TRAX the only professional-type re-
21 corder in the popular-price field. More than a dozen
model variations for portability, long-play, continu-
ous operation, efc. For a better tape recorder that
. combines professicnal quality with operating ease
.~ and trouble-free construction, it's TWIN-TRAX. Write

today for complete literature,

EASY TO LEARN CODE

It is essy to learn or Increase speed
with an Instructograph Code Teacher.
Affords the quickest and most prac-
tical method yet developed. For be-
ginners or advanced students, Avail-
able tapes from beginner’s alphabet
to typical messages on all subjects. B2
Speed range 5 tu 40 WPM. Always
ready—no QRM

CHOICE

ESGINEERE
EIERYWIERE

The antructo%raph Code Teacher .,L
literally takes the place of an per t
ator-instructor and enables anyone

learn and mast,er code without t‘ur

e

the have
acq ired the c ode’’ wn‘.h the Instructozraph System
Write today for convenijent rental and purchase plans,

e

*Trede Mark Registered

are 1.3 inches long and 0.3 inches in
diameter.

JUNE, 1950

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC, Chicago 40, LIl
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Ampririer Core. or AMERICA
398-10 Broadway © New York 13, N. Y,
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ELECTROMETER
PENTODE

Raytheon Manufacturing Co.
+ Newton, Mass.

The CKS5889 is a new subminiature
electrometer pentode featuring o low
filament current of 7.5 ma. In single
stage circuits where the tube must ac-

tuate indicating or recording devices,
the tube has sufficient reserve emission
to provide operation for several thou-
sand hours. The filament power may be
reduced in multistage circuits. Other
electrical characteristics are similar to
those of the CK5886.

SOLDER ALLOYS

Division Lead Co.
Chicago, Il

The new solder alloys have been de-

veloped for use with silver printed cir-
cuits and plated conducting mediums.
hey work equally well on ceramic,
plastic, bakelite, and other base ma-
terials which have been coated with
silver. .

These solders have two melting
ranges, DIVCO no. 233 solder is recom-
mended where abnormally high tem-
peratures are not encountered, and no.
276 should be used with assemblies op-
erating above 350 degrees Fahrenheit.
The solders are available in bar, solid
wire, or rosin core shapes.

DETENT

SWITCH CONTROLS
JFD Manufacturing Co. Ine.
Brooklyn, N. Y,

Four detent switch controls for use as
replacements in o lorge number of
standard television receivers are an-
nounced. Made with brass and phenolic
shafts, they are engineered to fit most
television tuner units in use today.

YAGI ANTENNAS

LaPointe-Plascomold Corp.
Unionville, Conn.

Three new low-price Yagis have been
added to the VEE-D-X line of TY an-
tennas. Known as the ''J'' series, the
antennas are the JA with 2 bays and
3 elements, the JB with 4 elements, and
the JC with 5 elements. Each antenna
has a clamp type construction and is
shipped completely assembled with all
elements folded against the boom to
eliminate assembly difficulties.

New
D.C. POWER SUPPLY

Electro Products Laboratories
Chicago, Il

The new model BJ low voltage d.c.
power supply supplies | to 12.5 amps at
& volts in continuous duty and up to
25 amps in intermittent duty, It sup-
plies 3 to 9 volts at other ratings and
operates from |15 volts 50-60 cycles.
The supply is well filtered and has a
0-10 voltmeter and 0-25 ammeter. |t
is housed in a steel cabinet with a blue
hammerloid finish.

SWEEP GENERATOR
Sylvania Electric Products Inc.
New York, N. Y.

This new sweep signal generator, spe-
cially designed for servicing FM and
television receivers, incorporates elec-
tronically controlled sweep circuits, FM
sweep range is from 0 to 600 kc, tele-
vision sweep 0 to 15 mc. Fundamental
output frequencies of the generator
range from 2 to 230 megacycles, which
are covered in four bands.

Qutput is at least 100 millivolts on
all bands controlled by a smooth atten-
uator. Double shielding prevents signal
teakage and frequency stebility is as-
sured by voltage regulated power sup-
ply. Wide range phasing control per-
mits adequate adjustment for single
oscilloscope response curve. VYoltage
for driving or synchronizing horizontal
oscilloscope deflection is provided.

SUPERHET TUNER

Approved Electronic Instrument
Corp.
New York, N. Y.

This tuner, adapted for use with pub-
lic address systems, portoble ampli-
fiers, record players, tape or wire re-
corders, etc., uses a [2BE6 converter,
12BA6 i.f., 12AT6 detector-first audio
and 35W4 rectifier.

Specifications: Maximum output ap-
proximately 10 volts (high impedance)
adjustable in three steps of | volt,
3 volts or 10 volts; a.c.-d.c. self-con-

tained power supply for |15-volt line;
2/-foot shielded output cable: at-
tached 5-foot antenna. Size is 4 x 4 x 5
inches. A model with isolating trans-
former is also available,

[

[ A LY N
Devices
FM MONITOR
Browning Laboratories Inc.
Winchester, Mass,

The new Model MD-25 F.M. modula-
tion monitor is designed to continyously
cover 30 to 50 mc, 72 to 76 mc, and 152
to 162 mc in four bands, making it pos-
sible for the one instrument to be used
in checking transmitters on widely sep-
arated frequencies or different

on

bands. Coarse and fine tuning controls
permit precise adjustment to the car-
rier frequency. Either upward or down-
ward swing can be measured up to
20 ke with an accuracy of better than
| kc on an easily read 4 inch meter,
which is also used as o tuning indica-
tor. An audio output is provided so
that the instrument may be used as an
aural monitor or a visual monitor when
vsed in conjunction with on oscillo-
scope. The sensitivity of the instrument
makes possible measurements with less
than | millivelt on the antenna ter-
minals. This permits checking mobile
transmitters without bringing the trans-
mitter to the monitor.

ELECTRIC PLANT
D. W. Onan & Sons Inc.
Minneapolis, Minn.

Designed for applications needing
a portable source of electric power,
fhjs is a 400-watt, &0-cycle, a. c. elec-
tric generating plant that will operate
for five hours on a single gallon of
gasoline, Only 19 inches long, with a
width of 14/, inches and a %eighf of
16Y4 inches, this little generating plant
produces ample power for amateur

radio operations, emergency flaod-
lights, public address _systems, sound
recarders and geophysical instruments.

ATTIC TV ANTENNA
Telrex Inc.
Asbury Park, N. J.

Attic V Beam folds into a compact
package for eosy handling and place-
ment, and opens up completely as-
sembled, into a fuIFfwo-boy conical
Y beam array, complete with transmis-
sion line. The array is extremely light
and entirely self supporting. It may be
suspended or rested on flooring, beams,
or rafters.

The new antenna is suited for private
homes, garden apartments and other
multiple dwellings, clubs, churches and
other places in which conventional out-
door antennas are impractical or pro-
hibited. It will be especially welcome
to TV viewers who are now forced to
get along on ineffective built-in or in-
door antennas because of lacal zoning
regulations or landlord opposition.

TV ANTENNA
Woalter E. Peek, Inc.

Indianapolis, Ind.

lhe Wepco Model V 88 double stack
antenna is designed to provide high
gain over the entire television and FM
bands from 40 to 260 megacycles.

The co-linear dipoles are positioned
as illustrated. Transmissian fine is con-
nected directly to the dipole terminal
screws—no matching bars are required.

REPLACEMENT DETENT
Tele-Matic Industries Ltd.
Brooklyn 2, N. Y.

This replacement part, known as the
Sturdy-Tune detent, is especially de-
signed to fit the RCA tuner as used in
the 630-TS and many other TV chassis.
It is available for use with the original
locating plate.

gﬁ@—-

POWER SUPPLIES
Amplifier Corp. of America
New York, N. Y.

A new series of electronically regu-
lated and stabilized power supplies,
utilizing a new type of direct-coupled
amplifier to control a pair of thyratron
rectifier tubes, is now in production.

Two separate series of 250 watt (out-
put power) supplies are available. The
Standard Series is stabilized against
line changes of 90 to 130 volts within
* 0.5%, and load regulated within =+
0.5% from no load to full load. The
Super Series, with a more sensitive

error control circuit, is line-stabilized
and load-regulated to within = 0.19,.

The following power supplies com-
prise each series: 0 to 25 volts up to 10
amperes; 0 to 50 volts up to 5 amperes:
0 to 125 volts to 2 amperes; 0 to 250

voits to | ampere: 0 to 500 volts to 560
milliamperes. Each of the ten units has
a continuously odjustable and smoothly
controlled d.c. output to full voltage
and current rating.

MINI-VOLT METER
Industrial Devices, Inc.

Edgewater, N. J,

A new model of the Mini-Volt Volt-
meter features an expanded scale
centered on 110 and 220 volts.

This new Model 410A is accurate to
within 2 volts at [10 volts g.c. Prac-
tically burnout proof operation is as-
sured by the glow-lamp indicator which
is guaranteed for 25000 hours' opera-

tion minimum. 12-inch flexible test leads
are tipped with heavily insulated test
prods, assuring user maximum safety.

RADIO-ELECTRONICS for
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New
“PHASITRON"

The TRIO *C

TV ANTENNA SYSTEM

PATENT APPLIED FOR

MODEL 604

g

ONTROLLED PATTERN”

=

= =

TRIO MFG. COMPANY takes pride in
announcing the greatest advance in TV an-
tennas for fringe areas. It's the new TRIO
“Controlled Pattern” Antenna System, the
culminction of extensive research by G. N.
Carmichael, TRIO’s Chiel Engineer, and one
of the nation’s foremost antenna authorities.

The new lightweight, yet rugged antenna
not only provides terrific gain in the forward
directicn, but overcomes that ever increas-
ing problem in fringe areas — co-channel in-
tedfererce. This is how the unique system
works: nigh voltsge from two double dipole
Yagis is phased by the use of the new tune-
able "PHASITRON" to provide addition of
voltages from the desired direction and
cancellation of undesired voltages.

/ FOR FULL DETAILS WRITE FOR ILLUSTRATED FOLDER ON MODEL 604 Ons
° by

Stiminates Venetian Blind Effect!

USES NEW "PHASITRON” and DOUBLE DIPOLE YAGI

ELIMINATES CO-CHANNEL INTERFERENCE

With 17 db Gain in Forward Direction!

How well the system works is demon-
strated by the fact that with voltage ratios
up to 25 to 1, i.e, one signal is 25 times
as strong as the other, the signal from the
weaker will provide a sound carrier free
from chatter and a picture free from vene-
tian blind effect. The “"PHASITRON" also
permits tuning for maximum signal regard-
less of changing vertical wave angle. Uses
two 300 ohm feed lines of random length,
two DOUBLE-FOLDED Yagis for exact im-
pedance matching. Separate antenna sys-
tems available for each of 12 channels,
though considerable gain achieved on adja-

cent channels.

GRIGGSVILLE, ILLINOIS

V. T. V. M. TEST SET
Precision Apparatus Co.
Elmhurst, N. Y.

The Series EV-20 affords 48 ranges to
1,200 volts, 2,000 megohms, 12 amperes,
+4-63db and d.c. v.t,v.m. ranges to 12,-
000 and 30,000 volts when used with the
Precision TV super-high voltage test

probe.

Important features include direct-
reading, all-zero center v.t.v.m. which
indicates both polarity and magnitude
without switching or test lead reversal;
voltage-regulated bridge circuit; mas-
ter range and function selectors to
eliminate frequent and inefficient shift.
ing of fest loads; shielded connectors
which permit simultaneous and non-in-
terfering connection of both the d.c.
circuit isolating test probe and optional
high frequency vacuum-tube probe.

Direct reading high frequency vol
fage scales are incorporated in this.
instrument. The dual-balanced electron
ic bridge ohmmeter-megohmmeter cir-
cuit uses only two [.5-volt flashlight
cells, easily replaceoble at rear of
cabinet. The 1,000 ohms/valt functions

JUNE, 1950

permits simple a.c.-d.c. voltage, db
and current measurement free of power
line requirements.

MIDGET BATTERIES
General Dry Batteries, Inc.

Cleveland, Ohia
The K-cell is a new midget dry bat-
tery only % inch in diometer, Besides
making possible actual pen-size flash-
lights, the new batteries will be useful
in electronic equipment in which space
and weight are important factors.

TUBE TESTER
Electronic Measurements Corp.
New York, N. Y.

The Model 201 is a mutual conduct-
ance tube tester that does checking on
a calibrated micromho scale as well
as on o Reect-Gooo scale.

It alsa checks tubes for gas content
and checks all tubes from .75 to 17
filament volts as wesll as all loctal,
octat; 9-prong miniature and sub-min-
iature tubes. Cold cathode, magic eye,
voltage reguictor and ballast resistor
tubes” can also be tested.. Individual

sockets for each type tube base elimvi- -

nates possible errors.

ISOTAP TRANSFORMER
RCA Victor Division
Radio Corporation of America
Camden, N. J.

This unique test instrument combines
an avuto-transformer and an isolation
transformer. 1t is designed to bring a
new degree of safety and efficiency to
the testing and servicing of TV re-
ceivers and other electrical equipment.

VARIABLE H-V SUPPLY
‘Induetograph Products
New York, N. Y.

The veriabie high voltage r.f. power
supply Model 99 delivers from | to 40
kv, either negative or positive polarity.
The output voltage is obtained from an
rf. transformer and rectified by a half-

wave voltage tripler rectifying. system.
Rectifier filoments are heated by a sec-
ond r.f. transformer to maintain con-
stant filament current.

WwWWWwW.americanradiohistorv.com

NEW PHONE PLUG
Insuline Corp. of America

Long Island City, N. Y.
The PJ-055B is o precision-made phone
plug manufactured to meet JAN speci-

fications. The metal members ore high-
ly polished brass. High compression-
molded Resinox insulation provides du-
rability with high dielectric and tensile
strengths and low moisture absorption.

TUBE TESTER ADAPTER
VHF Labs
Boonton, N. J.

This odapter is for testing the »32A
and 829B tubes used in v.,h.if. com-
munication equipment ARC/1, ARC/3,
ARC/5 and SCR 522 as well as the

new commercial models of ground sta-
tion, marine, mobile and airborne
equipment. It indicates output, shorts
ond  balance between sections, and
eliminates time-consuming substitution
of questionable tubes.
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THE FINEST 16” TELEVISION
SET EVER DESIGNED!

With Automatic Gain Control (AGC)

Now you ¢an have the finest 1950 model Voltage
Doubler Giant Screen Television Set ever de-
signed. Custom built and |mproved with unusually
high brilliance — will give you thousands of
hours of fine entertainment during day or eve-
ning hours. A bright, clear steady picture is as-
sured by the most fomous television set ever
produced, the RCA designed 630 type chassis
This identical type TV set is used by more Radio
& TV Engineers than any other set ever manu-
factured!

The 30 tube circuit is more sensitive than any
of the cheaper sets having less tubes and the
new Stondard Tuner has a pentode RF stage
which acts as a high-gain built-in Television
Booster on o/l channels. Also featured is an
aoutomatic frequency control sys'fem that keeps
the picture steady and makes tuning easier.

Factory. wired and tested, ready to operate.
Shipped complete with tubes,

16" picture tube foss $]49-50

Extra-Clear 16” glass picture tube—
guaranteed for one year— 339150

Super-Giant 19" Television Set. 630 type similar
to above, but modified to provide a whopper-
sized plcfure Shipped complete with $]69 50

tubes, less 19" picture tube. Price..

Extra-Clear 19” glass picture 'I'ube— $79 50

guaranteed for one year— «
DE LUXE TELEVISION CABINETS

Beautifully deﬂgned to match the 430 chassis

without any cutting or drilling.

16” Table Model—Mahogany or Wal-

nut gany $39-95

rl\:’; Table Model—Mahogany or Wal- $44.95

SPECIAL!
16” Consolette—Mahogany or Wolnu1$47-5 0

It's AUTO RADIO PROFIT TIME

Custom Auto Radios for
Popular Cars

Radiomen! Here’s your chance to make large extra
profits with practically no work! Get in touch with the
loca! Ford, Plymouth. Dodge and Chevrolet automobile
dealers, tell them that you can supply Custom Built
radios to fit and match perfectly the 1949 and 195
models of these cars for about half the price that is
usually charged! Simple installation—no holes to drill.
Specifications: Powerfu! 6 tube superheterodyne. Has
3 gang condenser with extra stage of RF for out-of-
town reception. When ordering specify Ford, Plymouth,
Dodge or Chevrolet. List Price $42.95.

Your cost $34.97

UNIVERSAL AUTO RADIO

Matches any car. Designed to fit under the dash.
mounts with only three bolts to dashboard and bulk-
head. Using dual-purpose tubes in a 5-tube super-
het circuit, it gives the equivalent of 7-tube perform-
ance. Tube complement includes one 6BE6. one 6BAG.
one 6AT6, one sAe/.’:. odr:/e 6X4 (rectifier). Cabinet di-
mensions: 10Y%;"x6Ys"x4'2".

Complete with 25 tubes only......... $23.36
Similar to above, but has RF Stage

with 6 tubes—high sensitivity—price 525.87

& Tube Model

For complete listings of special buys for experi-
menters, radio technicians, laboratories, schooels
and engineers, write for cafalog T-6.

RADIO DEALERS SUPPLY CO.

154 GREENWICH ST, NEW YORK 6, N. Y.

MICROPHONE COMPRESSION
AND EXPANSION

Patent No. 2,495,809
George K. Graham, Oceanside, N. Y.
{Assigned to Radio Corp of Amerlca)
Sound compression is necessary in broadcast-
ing and sound recording to prevent overloading
of the equipment and to keep the level sufficiently
high above the noise. To regain the original fidel-
ity the sound must be expanded during reproduc-
tion. This circuit expands or compresses the
sound picked up by a dynamic or ribbon micro-
phone. The control takes place at the microphone
itself.

New PP

The figure shows a ribbon microphone M. The
ribbon vibrates in accordance with the sound
wave velocity. This induces an e.m.f. in the rib-
bon by cutting the magnetic field. A matching
transformer couples the microphone to the
amplifier.

A portion of the microphone output (as de-
termined by P) is rectified and filtered. The d.c.
amplifier feeds winding A to control the magnetic
field. The switch reverses the current so that A
either aids or opposes the field as desired. In the
first case more microphone output strengthens the
magnet and results in still greater output. In the
second case more microphone output weakens
the field and makes the microphone less sensitive.
These are the conditions of expansion and com-
pression, respectively.

The ribbon e.m.f. should be the result of flux
cutting only. The variations in the field (due to
changes in A) should not contribute to this
e.m.f. Winding B is added to cancel out any such
induced voltage.

RANGE MARKER GENERATION

. Patent No. 2,496,283
James E. Gall, Washington, D. C.
{May be used by the United States Govern-
ment without royalty payments)
Radar receivers use range markers to indicate
distance from the station. The markers are pips
which appear spaced regularly across the CRO
screen. To simplify the equipment, the markers
may be generated in the same circuit which de-
velops the horizontal sweep voltage.

p hs
::
¢ p—{awpL
‘T’ | I
! SYNC IN CLIPPER | o] CLIPPER |+{ PEAKER |
T | — |

. [ ar’

The triode shewn here is a conventional sweep
generator. Normally it is conducting and its plate
voltage is low. A negative pulse cuts off plate
current and allows the plate voltage to rise to
the value of the power supply, thus charging the
plate capacitor. When the tube returns to its
normal conducting state, the capacitor is quickly
discharged. The sawtooth voltage across C is
amplified and connected across the horizontal
plates of the CRO.

When the plate current drops abruptly to cut-
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off, the tank T is shocked into oscillation. A train
of damped waves passes through the isolating
resistor R to the clippers. These square off the
waves and the peaker sharpens the leading edge.
The sharp pulses have a frequency equal to the
resonant frequency of circuit T. They are used
to measure equivalent distances from the radar
antenna.

OBSTACLE DETECTION
FOR THE BLIND

Patent No. 2,496,639
John W, Richardt, Jr., Terre Haute, Ind., and
Oscar A. Shann, Short Hills, N, J.
{Assigned to Bell Telephone Labs, Inc.)

Blind people can detect obstacles in their path
by tapping a cane and noting from which direc-
tions the sound is reflected. This invention is a
distinct improvement because it relies upon
supersonic waves, which are more directional and
are not objectionable to nearby persons.

The supersonic energy is projected into space
from an air whistle or a crystal transmitter lo-
cated at the bottom of a cane. A frequency of
about 20 ke is satisfactory. Echoes are reflected
from nearby obstacles. These high-frequency sig-
nals are picked up by a crystal receiver, amplified
and modulated by an oscillator (19.6 ke in this
example). An a.f. beat of 400 cycles is reproduced
in the headphone.

TO PHONE
(i
RECEIVER
«
AIR PROJECTOR
e

All receiving equipment may be located within
the upper part of the gqane. Leads connect it to
the headphone. The transmitter may be controlled
by the blind individual, who operates it by press-
ing down on the cane.

R.F. MEASUREMENT
Patent No. 2,495,268
John P. Leiphart, U.S. Navy
{May be used by the U.S. Government
without royalty payment)

A thermistor can be used to measure r.f. cur-
rent. The current flows through the thermistor,
heating it and causing a change in its resistance.
The resistance may be measured on a bridge
calibrated in terms of current. In the absence of
r.f. the bridge is balanced. Unfortunately, the
thermistor resistance varies with ambient tem-
perature as well as r.f. current, so the calibration
can be correct at only one value of room
temperature.

This circuit compensates for changes in am-
bient temperature. An a.c. coil warms the

#

RF IN

ACIN

thermistor T to some temperature above normal
ambient, and the bridge is calibrated at that

RADIO-ELECTRONICS for
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temperature. A rise or fall in the ambient tends
to introduce error, but this can be cancelled out
by adjusting P. The adjustment is correct if the
bridge balances when the r.f. is shut off.

ULTRASONIC CARRIER SYSTEM
Patent No. 2,461,344

Harry F. Olson, Princeton, N. J.
(Assigned to Radio Corp. of America)

There are occasions when some beople desire
to listen to a radio or phonograph while others
in the same room do not. This can be done by
reproducing the sound on an ultrasonic carrier
so it remains inaudible except to those eauipped
with a special receiver. The figure shows a special

ULTRASONIC —>

receiver adapted to be worn in the ear. The unit
has a diaphragm at each end. At the input end
is a permanent magnet and at the output an
unpolarized magnet. Each magnet has a coil and
these are connected in series.

An incoming ultrasonic carrier forces vibra-
tion of the input diaphragm (at the left). A
voltage is induced in the coil wound on the per-
manent magnet and is transferred to the elec-
tromagnet coil. Since its magnet is not polarized.
it attracts the output diaphragm on both positive
and negative alternations. This distorts the wave.

The combination of polarized and unpolarized
transducers demodulates the carrier and the a.f.
is projected into the ear canal

WIDE RANGE COUPLING
Patent No. 2,499,443

Norman H. Young, Jr. and Louis W. Parker
Jackson Heights, N.Y,
(assigned to Federal Telecommunication Labs.}

This circuit can pass a wide frequency range
from video signals down to d.c. The amplifying
tubes (shown as triodes in the figure) are coupled
by a capacitor C and by the resistors R1 and R2.

The pentode plate current is maintained con-
stant because of the VR tube in the grid circuit
and the negative feedback (unbypassed) resistors
in the cathode circuit. This current flows through
R1. producing a negative voltage at the lower
end. Since the drop across Rl is constant, the
bias on the second tube is also fixed.

Slow fluctuations pass from the plate of the
first triode to the grid of the second through R1
and R2. Higher frequencies pass through C as
usual since its reactance is much lower than the
total resistance R1 and R2.

JUNE,

1950
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TELEVISION CHASSIS ARE MEASURED!

BUY FROM THE ACCEPTED LEADER IN THE FIELD

A 30 tube TV chassis for top quality performance in 16", 19"
and rectangular tubes . . . at rated brilliance and full width! Supplies
13 to 14Kv under load. A duplicate of RCA’s unexcelled 630
circuit plus voltage doubler and keyed automatic gain con-
trol. Unequalled performance in long range and difficult re-
ception areas. Competitively priced for volume sales.

® Super Powered ® Longer Range

e Greater Sensitivity ® Quality Components

° Sueerior Definition e RMA Guarantee

Lorgest manufacturers of the RCA 630 type chassis.

PARTS JOBBERS: Write us for infor-
mation on “"How You Can Afttain a More
Prominent Position in the Television Picture.”

Caontact Our New York Sales Office, 2061 Broodway, N. Y. C.

FOR THE TAPE RECORDING ENTHUSIAST

] 50" o, :
3 |

Enrr'- l:h. socurﬂ- Super Sensitive P.R. 1.
. 1]

Urantem with o GEIGER COUNTER
Find gold, silver, and other valuable
ores with a P.R.l. Treasure Locator. World’s iL

finest instruments. FREE catalog,

Invited

5478RE Wilshire Blvd., Los Angeles 36, Cal.

Written for the layman, technician and en-
| gineer by A. C. Shaney, outstanding author

and engineer.

96 pages crammed with facts. Contains cir-
cuit diagrams, parts lists, construction hints, as
well as elementary and advanced theory and
design. Contains data never befare in print.

Sznd dollar bill. No C.0.D's.

PEN-OSCIL-LITE

Extremely convenient test oscillator for all radio
servicing; alignment e+ Small as & p*n »* Self
powered s Range from 700 cycles audio to over
608 megacycles u.h.f. « Output from zero to 125
v. ¢ Low in cost e« Used by Signal Corps
* Write for information.

GENERAL TEST EQUIPMENT

L 1ud MERLEA
38 Argyle Ave  Buffalo 9, N. Y. | | 398-90 Broadway ~ New York 13, N. Y.

WWW.americanradiohistorv.com
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FREELQYL
PHOTOFACT!

FREE e

WITH THIS | Prororser
FOLDER SET! | FOLDER SET

e use

brours for immedic!

AN o
) Ngmith @ sams i (& .

“Bonus” TV Supplements

Preliminary Service Data on
Hundreds of Television Models

for Your IMMEDIATE USE ...
AT NO EXTRA COST!

TV set owners are calling for service within
days—even hours—after installation. That’s
why you, the TV Technician, must have your
service data right now! And right now, PHOTO-
FACT brings you the ‘“‘rush” preliminary TV
service data you need for immediate use to
keep you going at full speed. FREE with the
purchase of PHoTOFACT Folder Sets No. 91
and No. 93, you receive with each a separate
64-page Supplement containing preliminary
data (in advance of regular PHOTOFACT cover -
age) on over 100 populdr TV models. Place
your standing order for PHOTOFACT today—
it’s the only way to get without delay the TV
service data you must have right now!

Buy PHOTOFACT Folder Set No. 91 and get
FREE TV SUPPLEMENT NO. 91A:

Covers 114 important Television Receiver models,
produced by 11 leading TV manvfacturers.

Buy PHOTOFACT Folder Set No. 93 and get
FREE TV SUPPLEMENT NO. 93A:

Covers more than 100 leading Television Receiver
models, produced by 17 TV manufacturers.

BUY BOTH! GET THE DATA YOU WANT
NOW ON HUNDREDS OF TV MODELS

PHOTOFACT Set Nos. 91 and 93 are going fast—
order today to avoid disappointment

HOWARD W. SAMS & CO., INC.

Order from your Parts Jobber today or write
direct to HOWARD W. SAMS & CO., INC.,
2201 East 46th Street, Indianapolis 5, Ind.
My (check) (money order) for $_____....._
enclosed. Send me the following:

[[] Photofact SetNo. 1 and Supp. 91A. $1.50
[] Photofact SetNo.93 and Supp. 93A.$1.50

Radio-Electronic Circuits—

ELECTRONIC VOLTAGE-REGULATED BIAS SUPPLY

Bias voltages for class B and C
amplifiers should be obtained from
sources having good regulation. Many
amateurs use power supplies delivering
current 15 or 20 times the rectified
grid current of the amplifier, the excess
current being wasted in the form of
heat in a heavy bleeder resistor. Be-
sides wasting power, this type of sup-
ply does not have the regulation re-
quired for class B service. An elec-
tronic bias supply having regulation of
1 uv per ma is described in RCA Ham
Tips.

The circuit shown in the diagram

-| can handle rectified grid currents to

200 ma when delivering bias between
20 and 80 volts. Voltage can be reduced
to 20 volts when grid current does not
exceed 100 ma.

V1 and R2 and V3 and V4 are in

parallel across the output of the sup-
ply. Because V1 and V4 are voltage-
regulator tubes, the voltage drops
across them will be constant. There-
fore, a change in voltage across V3
will also appear across R2, the cathode
bias resistor of V2. Any change in
cathode bias on this tube will be ampli-
fied and will appear across R1 which
is connected between plate and grid of
the 6AS7-G output tube. The change
in voltage across R1 swings the grid
of V3 to keep its output constant. For
voltages between 30 and 80, the output
voltage changes 200 mv when the reec-
tified grid current varies from zero to
200 ma.

Resistor R3 is set so the current
through it is approximately 40 ma
when the 100,000-ohm voltage control
is set for approximately 75 volts output.

65J7 6AST-G
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MULTIPLE TELEVISION RECEIVING ANTENNAS

Several methods of connecting two
or more receivers to a common TV
antenna or booster were described in
Wireless World (England) recently.
Because the resistive matching net-
works have inseltion loss, these sys-
tems are suitable only where the signal
level is unusually high or where boost-
ers are used to bring the signal to an
acceptable level.

The circuit in Fig. 1 can be used
to feed any number of receivers having
the same input impedance. The value
of each resistor Ris Z X n — 1/n 41,
where Z is the impedance of the trans-
mission lines and receiver input termi-
nals and n is the number of receivers.
Because the power divides equally be-
tween the receivers, the input to each
is 20 log n decibels below the antenna
output.

Fig. 2 shows an alternate method
of connecting two receivers to a com-
mon antenna. In this cireuit, R is equal
to the impedance of the transmission
lines. In Fig. 2, two of the resistors

R TOSET)
|8 X roser2
WM—I R 1 10seTa

a b
Fig. 1—Circuit for several receivers.

have been replaced by ribbon-type
transmission lines, making it possible
to feed four receivers. One resistor is
left in the circuit to make each receiver

input see its correct terminating
impedance.
TOSETI
[ SET 2
1 <
TO ANT $R

/N

3

SET 3

SET4
Fig. 2—A two-receiver antenna system.

NOTES ON CLAPP OSCILLATORS

The stability of a well-designed
Clapp oscillator can approach that of
the average crystal oscillator, but its
output changes considerably if the fre-
quency is varied over a wide range.
Furthermore, bandspreading this ecir-
cuit usually results in increasing the
minimum capacitance of the tuning
capacitor and reducing the stability.
Two cireuits for improving perform-
ance of Clapp oscillators are deseribed

www.americanradiohistorv.com

in Short Wave Magazine (London).
Fig. 1, developed by G2DC1, pro-
vides constant output over the entire
tuning range by shunting the series-
tuned network with a variable capaci-
tor C2 having a maximum-to-minimum
capacitance ratio equal to that of the
main tuning capacitor Cl. C1 and C2
are ganged so the ratio between the
series and parallel capacitors will be
constant throughout the tuning range.

RADIO-ELECTRONICS for
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OPPORTUNITY AD-LETS

Advertisements in this section cost 25¢ a word for
each Insertion. Name, address and initials must he
included at the sbove rate. Cash should accompany
ail classitied advertisements unless placed by an
accredited advertising agency. No advertisement for
iess than ten words accepted. Ten percent discount
six issues, twenty percent for twelve issues. Objec-
tionable or misleadi advert| 8 not il
Advertisements for July, 1950,
us not iater than May 24, 1950.
Radio- Electronies, 25 W. Broadway, New York 7, N.Y.

0/
issue, must reach

GIGANTIC SURPLUS EQUIPMENT MAIL SALE.
Amazing values. Everything must go. Meters. burgiar-fire
alarms, telephones, transmitters, cathode ray tubes. ther-
mostats, motors, electric drills, A-C generators, alr com-
pressors, rtelays, 110-volt elements, etc. Everything less
than manufacturer's cost, We pay parcel post charges.
Rush card for sale catalog. Burden Hales Co.. 843 "0
St., Lincoln, Nebr.

MAGAZINES (BACK DATED)—FOREIGN, DOMESTIC.
arts. Books, hooklets, subscriptions, pin-ups. etc. Catalog.
10¢ (refunded). Cicerone’s, 86-22 Northern Bivd., Jackson
Heights, N. Y

WE REPAIR ALL TYPES OF ELECTRICAL INSTRU-
ments, tube checkers and analyzers. Hazleton Instrument
Co. (Electric Meter Laboratory). 140 Liberty Street. New
York, N. Y. Telephone—BArclay 7-4239.

BIG MONEY. PART-FULL TIME. RADIO. Telerision
Electronics. Complete information free. R. Johnson, 3288
Park Row Building. New York 7, N. Y,

SALE. RADIO TUBES, PARTR, TOI’ QUALITY. Send
for free Ilsl}lll{; KASE ELECTRONICS, 245 Echo Place,

Bronx 57. N.

LANCASTER., ALLWINE & ROMMEL, 436 BOWEN
Bullding. Washington. 1). C. Registered Patent Attorneys.
Fractice hefore United States Patent Office. Valldity and
infringement Investigations and Upinions. Bookiet and
form ‘“‘Evidence of Conception™ forwarded upon request.

RADIOMEN, SERVICEMEN., BEGINNERS — MAKE
more money, easily, quickly. $230 weekly possible. We
show you how. Information free, Merit Products, 216-32L
132nd Avenue. S8pringtield Gardens 13, New York.

SKSURPLUS: BC22F FREQUENCY METERSN, CLEAN and
in perfect condition $39.50 each. Send orders to Monarch
Electric Company, 411 Wood Street, Pittsburgh 22, Pa.

SNIPERSCOPE & SNOOPERSCOPES wanted. Any con-
ditlon. Needed immediately. Box FI, Radio-Electronics,
25 W, Broadway. New York 7, N. Y,

Five Element TV Yagi Beams. IHigh Band $6.75. Low
Band $8.50, Aluminum Tubing. Ete. Willard Radcliff.
Fostoria. Ohio.

TELEVISION—SHARP AND CLEAR. ADJUST PRESR-
ent aerial. Build lgy-cost Precision Antennae. ¢omplete
instructions, trouble-shooting chart. disgrams, construc-
tlon plana, dimensions. no mathematics. Propson’s. Lum-
berton, New Jersey,

The circuit in Fig. 2 was developed
by G2RX to provide better bandspread
performance. Cl1 is the bandset capaci-
tor. It is tapped at a point on the

200G
*5-85uut = 8-
Fig. 1—Series-parallel tuning system.

ground end of the coil which will re-
sult in the desired bandspread. C2 is
the bandspread capacitor and C3 is the
minimum value needed to maintain
oscillation when C2 is reduced to a low
value. C4 and C5 are made as large as

- l—
Fig. 2—Clapp circuit with bandspread.

possible. Their maximum value will
depend on the Q and inductance of the
coil and will be approximately .001 nf
for most 160- and 80-meter coils.

SPEAKER SERVICING KINK

Before drilling a hole on or near a
loudspeaker, coat the area with a layer
of service cement at least 2 inches in
diameter. Drill the hole before the
cement dries. The cement will catch
and hold any chips and prevent them
from entering the gap between the
loudspeaker’s pole piece and voice coil.
—Marty Arslan

* NO ADDITIONAL PARTS NEEDED

INCREASE YOUR KNOWLEDGE OF RADIO.

The PR

gLANNED. YOU CANNOT MAKE A MISTAKE.

designed ta teach you the P

staff ot na extra cost. ° ° °

BUILD 15 RADIOS . . . oaly S1475

* ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY

* EXCELLENT BACKGROUND FOR TELEVISION

The PROGRESSIVE RADIO EDU.KIT will help
want an EDUCATIONAL AND INTERESTING HOBBY, or if you
want to get into o WELL-PAYING BUSINESS, or if you want to

Absolutely no knowledge of radio is necessory. The PRO-
GRESSIVE RADIO EDU-KIT is the product of many years of teach.
ing and engineering experience. The detailed instructions ond
quizzes are clearly written and illustrated, so that they can be
understood b(g anyone beween the ages of 12 and 80.

GRESSIYE RADIO EDU-KIT is not merely a callection of

radlo parts occompanied by a radio diagram, IT S PRACTICALLY A
RADIO COURSE, offersd at a mers fraction of its real value. You
will be taught to bulld radias in o progressive manner. First, you will
build a very simple |-tube receiver. The next set is o little more advanced. Gradually you will find
yourself canstructing elabarate radio sets, and daing work like a prafessianal radio technici Every
art is_illustrated. EVERY STEP INVOLVED IN BUILDING THESE SETS HAS BEEN CAREFULLY

Each of the |5 radios ‘ou will build aperates an [10-120 volts, AC or DC. These sets have been
INCIPLES OF RADIO. Therefore, you will build a variety of circuits. The
PROGRESSIYE RADIO EDU-KIT is EXCELLENT FOR LEARNING'Iy
MITTER, AND AMPLIFIER DESIGN. It is used in many Radio Schools and Colleges in U.S.A. ond
abroad. It is used by the Yeterans Administration for veteron training.
Quizzes are provided os part of the PROGRESSIYE RADIO EDU-KIT. They will be carrected by our

ELECTRICIAL ANO RADIO TESTER
FREE 1950 EXTRAS: S00%“ON TeLEvision
GENEROUS HANK OF WIRE
ORDER YOUR PROGRESSIVE RADIO KIT TODAY, OR SEND FOR FREE ""KIT-KATALOG"
POSTAGE PREPAID ON CASH ORDERS. C.O.D. ORDERS ACCEPTED IN US.A.

PROGRESSIVE ELECTRONICS CO.

ov, if you

HE PRINCIPLES OF RECEIVER, TRANS-

ELECTRIC SOLDERING IRON
ALIGNMENT TOOL

SPOOL OF ROSIN CORE SOLDER
MEMBERSHIP IN RADIO-TV CLUB

497 Union Ave., Dept. RE-36
Brooklyn 11, New York

JUNE, 1950
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PHOTOFACT BOOKS
HELP YOU € WAYS!

SAVE WORK

1. SAVE TIME 2.

3. EARN MORE 4.

| s 2

'PHOTOFACT TELEVISION COURSE

Gives you a clear understanding of TV principles, opers
otion and practice. Complete coverage of all phases.
216 pages; profusely illustrated; 8%2 x 11”7, Used by
thousands. Order TV-1 ,......c00uvvvessss Only $3.00

TELEVISION ANTENNAS
All you need to know about TV antennos—describes all
types, tells you how to select, how to install, how to solve
troubles. Saves time; helps you earn more, 192 pages;
illustrated; handy pocket size. Order TAG -1, . Only $1.25

TELEVISION TUBE LOCATION GUIDE

Accurate diagrams showing the position and function of all
tubes in hundreds of TV receivers. Diagnose trouble and
replace tubes, in most cases without removing chossis. Over
200 pages; pocket size. Order TGL-1......Only $1.50

- - | G — —

Bt :
1948 RECORD CHANGER MANUAL

Covers 45 models made in 1948, including LP and dual-
speed changers, plus leading wire recorders. Original
data based on actual analysis of equipment. Over 400
poges; de luxe bound, 82 x 1 17, Order CM-2,0Only $6.75

AUTO RADIO MANUAL
Complete PHOTOFACT Service data on more than 100
post-war auto radio models, Comptete, accurate, uniform
information, Covers over 24 manufocturers, Makes outa
radio servicing easier and more profitable. Over 350
pages. 82 x 117, Order AR-1,,..,......0Only $4.95

THE RECORDING & REPRODUCTION OF SOUND
A complete, authoritative treatment of the entire subject.
Covers all phases of recording and omplification, 364
pages. 6 x 97, cloth binding. Order RR-1, ,,.Only $5.00

NEW! DIAL CORD STRINGING GUIDE
New Volume 2, covering receivers produced fram 1947
throvgh 1949, The only book that shows you the one right
way to string o diol cord in thousonds of receivers. Handy
pocket size. Order DC-2. ., 000000000 eesees Only $1.00

HOWARD W. SAMS & CO., INC.

Order from your Parts Jabber Tadoy, or write
direct to HOWARD W. SAMS & CO., INC,,
2201 €. 46th St., Indianapolis 5, Ind.

My (check) (maney arder) for $.....enclosed.
Send the following books:

0 tva O RR-1 0O AR
0 TAG) 0 Cm-2 0 obc-2

L S —_—

O TGL.1

NOMO® cccveeconcrctcancsossasccecscsccne,
Address o.veeecrcccsscssrrcccscosnassenss

City sevvsessnsscnss.Zane....State.oeeees.

e
.
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|' FOR THE VERY BEST TV

Tel-a-Ray Model C—for
multi-channel reception in high signal areas.
(Write for results of performance tests.)

Tel-a-Ray Model TD — brings good reception
to low signal areas. (Write for results of per-
formance tests.)

el-a-Ray

P. O. BOX 332,

el-a-Ray
ANTENNAS g

The televiewer who tells you TV is still in
its infancy’’ is probably the person who suf-
fers through faint signals . . . blurred images
. . ..off-and-on reception.

He’s the person who doesn’t have a Tel-a-
Ray antenna.

Tel-a-Ray antennas fill the requirements of
almost every televiewer, regardless of loca-
tion. For low signal aréas,"the Mode! T brings
in good reception from stations 200 miles
away! Tel-a-Ray low-cost C-Series — de-
signed for metropolitan areas — gives users
the widest possible range at the lowest pos-
sible cost.

And Tel-a-Ray antennas fill the other big
requirement of good antennas: they are dur-
able. Constructed from Dural with stainless
steel fittings, Tel-a-Ray antennas— withstand
corrosion ...rain ...snow...and high winds.
Wherever you live — if you have TV. —

-you'll have better reception with Tel-a-Ray.

Finot--because they Last

ENTERPRISES, INC.
DEPT. C, HENDERSON, KY.

BC-645-A TRANSCEIVER

15 Tube Transceiver, ideal for conversion t0

With conversion
Boxed. B(-645-A

output 400 V 150 MA. after filter. 12, 9, and
4 amps and 5 V. 3 amps. No. RE-645.........

CHOKE—15 Hy. 150 MA. No. RE-646.......
PE-101 DYNAMOTOR—13/28 Volt input

110 VOLT TRANSFORMER AND CHOKE Comains the following lenses: ’%" Concave-Convex FL
Citizens Band. Frequency coverage 435 to 500 MC. PL 37; 34~ Plain and Convex FL 8%" Coated; also 13"

TRANSFORMER for BC-645-A—110 V. 60 cycle 1nput, indicator and plstol sight holder. Price—only. .
8§ V. AC.

Gun Sights —yuminatea Sight Mark 8—Mod. 3.
460 MC. 41%". 33" Double Concave FL 5”; 3%~ Double Convex

Plain Rd., 5" x 3% ” x %4~ Oblong Plain Optlcal—all
mounted in a 4% Barrel with light socket Tevel
$6.95

Car Shaver Motor
Use your electric shaver in your car. Dynamotor will
supply 110-120 Volt DC approx. 15 Watts from 6 Volt
DC suto battery and will operate most types of A(s‘zlm')‘

Completely tiltered 12/24 Volt input: output
) MA & 500 Valt 50 MA, housed in a metal
6" x 10”7, Contains: 2 PM Dynamotors. 2

&% (3[32638) cocecoo00abonon aaoasoc0aa0osea0

PM FIELD DYNAMOTORS—POWER SUPPLY:

12 Cond., Fuses, Light, Brushes, Chokes, Resistors. size: 3%” x 3%”. Motor size: 4" x 2%, Shaft size: %" x
Plugs, etc. Shipping ,weight: 62 Ibs. Order ¢p g9 | 1%~ threaded. Operates from 24 Volt DC. 2.9 A.,'9 RPAM

shavers. Order No. RE-6250. Price—only.........
275 Volt GEARED MOTOR

§:vsl¢ic§1’;s Ideal reverslble motor for rotating antennas, displays, ete.
' Weight: 4 1bs. Overall size: 7" long, less shaft. Gear Rox

or 36 VoIt AC at 75 lhs. torque per inch. Price....$5.95

WHIP ANTENNA—MAST BASES,
MP-132—1" heavy coil spring, 2" insulator.
length: 11%”. Wt. 2% Ibs. I’rice ... ..
MP-22—8pring actlon direction- of brucket
mounting. Price ......... .. .. ..ol

Tubular ‘steel, ropper coated, palnted. 3 foot

M%-52-51-50-49 for taper. Any section

BAG BG-56 f/rarrying 5 sections............

INSULATED: TRANSFORMER—110 Volt 60 cycle primary; seconsdugssr

MAST SECTIONS FOR ABOVE BASES:

screw-1n type. MS-53 can be used to make any ;8211 Can be used to operate amall displays. models, etc. Op-

Sections MS-54 or M8-55 (Larger than Ms-53) 75¢. Ea. | 13 "pppy: separate gear % RPM. Complete motor. sgmr

10 MO0 AY8 aanoobnnoobononannon00a6a6a060000600 2

- Overall | RHEOSTAT—to control speed. 30 ohm 50 Watts....87¢ |,
Pl X
¥ 5,8 ] PHONOGRAPH MOTOR only—110 Volt 60 eele, 78
coenTee RPM for automatic record changers............... $1.50

sectiona, GEAR TRAIN MOTOR—Low inertia reversible type.

Ea. | erates rrom 12 V. AC with use of condenser. Normally
operates 26 Volt 400 cycte. Mator 588 RPM: low speed

...... 50c | train. condenser. & instructions

B8C-1206 RECEIVER—200-400 KC. 5 Tubes.
fr&m 24-28 VDC. If Freq. 135 KC. Size:
I

.................................. $6.95
POWER SUPPLY KlT-—llO Volt AC to 24 YDC. $6.95 | HAND TOOL MOTOR—12 Velt AC-DC 5600 RP"X

Operates | MODEL MOTOR—12 Yolt AC-DC. 147 Anuble end shaft.
4"x4"x6 Motor size: 2%” L x 2%” W x 1%~ H. Price...... $2.50

Size: 3%” L x 1%” D with spllned ghaft %” D x

MARK 11 B-19 ﬂu\Nidmrn’En a‘l%EcIE\IXIE)R §5 1577 506000006 000000006008 A0 6E0aEDA600000A0 $2.95
15 TUBE SET 2-—8 MC., 240 MC., 6 VOLT AC OR DC MOTOR—Ideal for auto heat
INTERCOM. FOR MOBILE OR STATIONARY detrosters, fans, models, etc. Used by Gost: in nﬁ-ar?r;to

)

USE!
PRICES—NEW: $59.50 USED (Tested) $39.50 BC-357 MARKER BEACON REC. 2 Tubes—Used: $2.95

Shaft slze: %” X %% Price............ ..

115 V.A.C. 60 CYCLE INPUT:

NEW TRANSFORMERS--CASED— TRANSFORMERS—110 Volf 60 cycle Primaries:

OUTPUT: 600-0-600 V.A.C. at 250 MA. 12 V.A.C. 8t 3 | qec. 86 V. 2.5 amps. 2.95 &
amps; 12 V.A.C. at 3 amps; and 5 V.A.C. at 3 amps. De- oo 14-14 o ' N
algned for Army Surplus transmitters. No. RE-108 $7.75 See. 14-14 or 28 V. Tl or 15 amps........... ... -9
OUTPUT 200 0-250 V.A.C. at 60 MA. 24 V.AC. st .6 SELSYN TRANSMITTER & INDICATOR
amps; 6 3 V.A.C. at .6 amps. Designed for Army Surplus | SYSTEM—Ideal for antenns direction indleator to re-
receivers. No. RE-100 ... ................... $3.50 mote position. Complete with Autosyn Trans..8” I-81
NEW CHOKE—CASED: 13 Henries at 258 MA. filter Indicator, Transformer, and instructlons. 1'rlce $6.75
choke, 1500 V. insulation. No. RE-121..." $4.95 | Autosyn Trans. only: $2.95 Plug r/1-81: $1.00

Address Dept. RE » Prices F O.8.. Lima. Ohio » 25%, Deposit on'C.0.D.'s » Minimum Order $2 00

See. 12 V. 1 amp...$1.50 ec, 24 V. 2 amps.. 82 25
Sec. 24 V, 1 amp... 1.95 .50

FAIR RADIO SALES " siie"
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~ Try This One

CAPACITOR DECADE
A capacitor decade box having a
range of 10 puf to 0.1 pf can be made
from 16 capacitors and eight toggle or
slide-type s.p.d.t. switches connected

000 002 004 005 0 .02 .04 .05
- e I L L LI 1

17171
A tatacaiatatal IR

o
d Jv - .L
= b PIN JACKS
1. 1T 7T T
\ 00002 X .00005 # .0002 /  .0005
00001 00004 0001 0004

as shown in the diagram. The switches
should have a “dead” or off position so
capac1tors not .in use are out of the
circuit. The decade box is set at .0035
uf in the diagram.—Horace Shafer

ELECTRICAL WIRING HINT

Solder all splices and connections
and avoid solderless connectors when
installing power and light wiring on or
near radio and TV service benches
or sensitive electrical and electronic
instruments.

A solderless connector is not likely
to cause power loss, but oxidation and
corrosion may result in small transient
currents in the joint. Such currents
can cause noise and spurious responses

“in sensitive equipment connected to the

line.—R. C. Roetger
INTERFERENCE ELIMINATION

TV and FM receiving antennas fre-~
quently take on a heavy charge of
static electricity -which produces inter-
ference as it leaks off in a corona dis-
charge. This cam be eliminated by
placing plastic beads or a coating of
tar on the ends of the antenna elements
and other sharp projections on the
assembly.—G. W. Deuchler

NOTE TO CONSTRUCTORS

It has been suggested that iron or
steel nuts and bolts can be installed in
hard-to-reach places by using the mag-
netic field surrounding the tip of a
Weller-type soldering gun. This method
has several disadvantages: the heat
from the gun may damage other com-
ponents, the magnetic field at the tip
will not hold the fitting rigid, brass
fittings cannot be installed by this
method.

Positioning brass or iron fittings is
made easy by soldering the fitting to
the tip of the gun and allowing it to
cool. After the fitting is secured in
position, heat the gun to melt the
solder. This operation takes less than a
minute and does not have the dis-
advantages of the magnetic method.—
Walter Blazek

SELF-LOCKING PHOTO RELAY

Some photoelectric relays close an
external circuit when light falls on the
phototube and open the circuit when
light fails. By adding a few simple
parts, the external circuit can be locked
on until opened. manually. Locking-
type relays or internal circuit changes
are not required.

Mount a 6-watt, 117-volt lamp on or
near the control unit and reflect its
light into the phototube with a small

RADIO-ELECTRONICS for


www.americanradiohistory.com

BEST MANUFACTURERS FOR YEARS...
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TEL-0-TUBE SALES CORPORATION

580 FIFTH AVENUE, NEW YORK 19, N.Y.

mirror as shown in the diagram. Con-
nect the lamp to the a.c. output con-
tacts in parallel with the external cir-
cuit. When a light pulse falls on the

WV LAMP MIRROR
TO ACQUTPUT A&7 1oy DING LIGHT RAY
CONTACTS ON 4 CHUDNGLE
RELAY i
e
“FRIGGERING LiGHT RAY
PHOTO RELAY

phototube, the external circuit is closed
and the 6-watt lamp comes on. Its light
will be reflected into the phototube so
the relay remains closed. Turn off the
6-watt lamp to open the external cir-
cuit or to restore the relay to momen-
tary-type operation.—O. C. Vidden

ANCHORING RADIO PARTS

The conventional method of mount-
ing such components as extractor fuse
posts, spring-mounted sockets, grom-
mets, ete., may permit them to be

turned enough to break the leads or |

cause a short circuit. This may be
prevented by applying a cement such
as EC-847 (Minnesota Mining & Mfg.
Co.) to the components which must be
anchored securely.

This cement can be used to make
outdoor PA equipment water- and
weatherproof. Apply a coat of the
cement to junctions between cables and
plugs and to other joints where water
and moisture may enter.—H. Zave

JUNE, 1950

Telephone: JUdson 2-2967-8-9

N e—
E QS —\\%\\V’
BRES

PRICE | =
$0.95 -
- -
=
at distribu- Y -
tor or post- | No C€.0.D.'s, please,
paid, direct. 9 - Ohioans ad 39,

d
State Sales Tax.

\A_S'jg‘nalelte

W
MULTI-FREQUENCY GENERATOR

In radio service work, time means money. Locate
trouble faster, handle a much greater volume of work
with the SIGNALETTE. As a trouble shooting tool,
SIGNALETTE has no equal. Merely plug in any AC
or DC line, start at speaker end of circuit and trace
back, stage by stage, listening in set’s speaker. Gen-
erates RF, IF and AUDIO Frequencies, 2500 cycles
to 20 Megacycles. Also used for checks on Sensitivity,
Gain, Peaking, Shielding. Tube testing. Wt. 8 oz,
Fits pocket or tool kit. Satisfaction, or your money
back. See at your distributor or order direct.

Clippard s,

INC.

DEPT. B, 1125 BANK STREET
CINCINNAT) 14, OHIO
ammme Qualified Jobbers write, wire for details.
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" The ORIGINAL and Stil the BEST
LIGHTNING ARRESTER

TE

i 7

for all
weather
conditions

will not
absorb
moisture

APPROVED
for OUTDOOR-
Indoor Use!

Protects Television Sets Against
Lightning and Static Charges

oD sare || /GUARD

2%

Fits Any Type of Twin Lead
No. AT102 for Regular Twin Lead
No. AT103 for Oval Jumbo Twin Lead
No. AT103 Also for Tubular Twin Lead
BOTH Models Conform With Fire
Underwriters and National Electrical
Code Requirements for OUTDOOR EACH
instalfations.
SIMPLE TO INSTALL . . . For maximum efficiency,
arrester should be mounted outside window nearest to
TV receiver, with ground wire attached to nearest grounded
point. No stripping, cutting or spreading of wires nec-
essary. Supplied complete with 4 ft. length of Ductile
Aluminum Ground Wire for Wall Mounting, and Strap
for Mast or Grounded Pipe installation.
MANUFACTURING CO., Inc.
6127 16th Avenue, Brooklyn 4, N. Y.
First in Television Antennas & Accessories
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Associafi News

86!

NEW YORK RADIO TECHNICIANS CONVENE

The 1950 annual meeting of the
Empire State Federation of Electronic
Technicians Associations (ESFETA)
was held April 23 at the Hotel Arling-
ton in Binghamton, N. Y. Seven of
New York State’s nine radio techni-
cians’ associations were represented:
Long Island, New York City, Southern
Tier, Endicott, Corning, Central New

York and Rochester. Hudson Valley
and Kingston were not present.
Officers elected for the 1950-51 term
are: Max Liebowitz, ARSNY, presi-
dent; Larry Raymo, Rochester Radio
Technicians  Guild,  vice-president;
Wayne Shaw, Southern Tier Radio
Servicemens Association, secretary;
Ben de Young, Central New York

FOR AUTO-RADIO SERVICING
Supplies 5-8 volts at 10 amperes contin-
vous, 15 amps. intermittent. Step voltage
control, ripple less than 39%,! Power on
|ns+an+|y—no warm up period required.

For 115 VAC-50/60 cycles.

HERE'S WHAT YOU GET:

Heavy duty pawer transformer

Full wave Selenium Rectifier

Low Resistance Filter Chake

High Capacity Filter Candenser

Multi-pasition tap switch
Complete with aperating ond
instruction manual. Shpg.
wt. 24 |bs. Sorry na COD's.

Kit #EL-2

$19.50 w

Serviceman's net.

OPAD-GREEN COMPANY

71 Warren 5t.W. Mew York 7, N. Y. Phone: BEekman 3-7385-6

ADSON
FOR VALUE!

SAVE $$$ ON TV ACCESSORIES!

ANCHOR TV BOOSTER
Recommended By Famous
Consumer Research Lab.
Boosts sigmal in fringe areas
and trouble locations. Gives
21/ times more gain in signai
strength acrogs all channels.
Miniinizes Features
exclusive

imped.
of it8 output to in-
put of set....... $22-00
DIETZ ENLARGING LENS
4.Way Adjustable Bracket
ticall; rfect picture mag-
nnpmer ;zvepse blggeg and better
pictures for your TV enjoy-
ent. Compare these prices
;nd order today!
107", 5
127 ..

TV WAVE TRAPS
An nmazlmz device for improve

ing TV reception. Connects to
Jeadein line. Choose one of
three to eliminate interference
from FM, diathermy, or ama:

teur stations. Each, only $2. 89

Low Priced! EMC MULTITESTER

A versatile, compact tester for radlo
receiver servicing. 3" square met
nges — Volts AC: 0-12/120/600/

120073000, Volts DC: 0-8/60/300/

800/3000., Mil Amps DC: 0-6/30/

120 ma., 0-1.2 amps. Mil Amps

AC: 0-30/150/600 ma. Ohms:

to 1 megohm.

MODEL 102 ........... 313 90 SR
“RADIO KITS”

3-Way Portable Receiver Kit
Make this % tube radio for
portabte battery operation and
AC- house use. Smartly de-
signed leatherette case with
modern grille and slide rule
5~ Alnico V speaker. Com-
plete with extra low current
an#n tul»eq (or long battery life.
1

3w
2-BAND 6-TUBE AC/DC RECEIVER XIT, standard
and foreign broadcast. Kit Model 5-6X. $18.45
S-TUBE AC/DC SUPERMET KiT, Model S.. s, 513 95
Satisfaction guaranteed. Send check or money order.
259% deposit with C.0.D. Al) orders shipoed within
24 hours, F.0.B. New York. Please include postage.

RADID & lL[ﬂIDNIcS CO.

231 Fulten Huﬂ N-- Tork 7,M.Y.

ADSON

How many times have you lost money becauss of a mis.
take in figuring? Do you know how to figure quickly and
correctly? Can you figure discounts, interest rates, taxes
and all the other calculations you meet up with in your
daily life?

Are you having trouble gqualifying for Civil Service Exams
or Armed Services Promotions, because you’'re not up on
mathematics?

Here s the book that gives you a good background in
mathematics: that takes all the irritation and drudgery
out of it. You don’t need to be scared of mathematics.
because here’s the subject explained without frills, with.
out useless computations. Mere's the book for men in radio
jobs; for business men; technicians and craftsmen, explain.
ing and answering everyday mathematic problems in easy.
to-understand words and illustrations.

Yes. it's the key to a simple understanding of mathe-
matics. It’s a real home.study course in mathematics for
the man whe’s alert to its importance in the world today.

ELEMENTARY MATHEMATICS

| @ EASY — SIMPLIFIED — PRACTICAL ©

_____GONTENTS OF BOOK——— 71

(hmehc — Additlon — Subtractlon —
Muluplu:a(lon—Dlv: sio S ract I
CHAPTEZR Il. Factoring and Cancellation—Fractions
mals-—Percenta -Ratl o—and Proportion.
5 The Metric System

How to Measure Surfaces and Capac-

ry).,
A Pawers and Involution—Roots and Evo-

on,
CHAPTER VI. Mathematics for the
Manual and Technical Craftsman

—Thermometer conversions—
Graphs or Curve Plotting.-Log-
arithms—Use of the Slide Rule,

CHAP(TER Vi, Ma!hematlcs

CHAPTER VIII calcula-
uo ns — Interests — Discounts —

ort Cut Arithmetle,

CNAFTER IX. Weights and Meas-
ures—Useful Tables.

Send Stamps, Cash or Money Order.

Send Today for Your Copy TECHN I FAX

of This Indspensable Book,
3t Con g Sarriad Readiy

ocket. 520 N. Michigan Ave., Chicago 11, 11 |

o — — i |

ONLY

$1.

POSTPAID

in Your
(Sua 6z 8in)

D
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RTG, treasurer; and Ed Fisk, Roches-
ter RTG, sergeant-at-arms. This is a
re-election of the 1949-50 chief offi-
cials, excepting that Larry Raymo re-
places vice-president Margaret Snyder,
who withdrew her name from nomina-
tion because of preparations for her
expected forthcoming marriage June 28.

Most important subject of general
discussion was the winter series of
technical lectures. - Methods of better
co-ordination between local associations
and speakers were worked out, with
the object of having smoother meetings
and avoiding mistakes and accidents of
the type which caused a 3-week run of
speakerless meetings both at Bingham-
ton and Rochester.

Also discussed was the question of
ethical advertising of television sales
and service, a sore problem with many
technicians who are called upon to
make good the dealer’s claims, whether
exaggerated or otherwise. On this point
Max Liebowitz gave a short report of
the conferences sponsored by the New
York City Better Business Bureau
with the aim of setting up standards
for advertising claims.

SOCIAL AND DANCE HELD
BY N. Y. C. TECHNICIANS

ARSNY, the Associated Radio-televi-
sion Servicemen of New York, N. Y.,
held their first annual social and dance
at the Hotel Diplomat, New York City,
on March third. Attendance was well
over 200.

The dance was accompanied by an
excellent floor show, and a large num-
ber of door prizes were distributed,
including a Motorola radio, a Phileo
Pocketscope and late Rider Manuals.

EVERY
RADIOMAN

Can Use These

SERVICE HINTS!

Repaics” s
1 airs’’ is
b ged w i th on-the-bench,
:rncucal ideas. Contains
photos, charts, diagrams—
no luff—no vague theory. In
plain every-day language it
ives you priceiess sugges-
glona—new servicing ldeas.
You'll use and benefit from
the experience of experta.
Partlal 1ist of contents: How
to Localize Trouble; How to
Service Amplifiers; How
Test for Distortion; How to
Test Audio Circuits; How to
Test Speakers; How to Find
Faults in Oscillators: How i
to Test Radio Paris—and it's
all yours—FREE! No oml-
gation.

Every nge ot ““How
Raate

SEND COUPON OR PENNY
POSTCARD FOR YOUR
FREE COPY TODAY!

L__._______.__._._.
GINEERING CO.. De 6RCS
FELI;E: EF':deernl St., Chicago 1 Ilhnont
Please RUSH my FREE copy of “How to Simplify
Radio Repa

NAM® scccsssenstsssccsonsncssstecsnesottonne

AQAresS .ssvesssvesssacscsccsccssssrrnsancce I

LClty teesssessesesecsss ZODE.. . '
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Miscellany

SERVICE TECHNICIAN SURVEY

The editors wish to thank the service
technicians who replied to the Serv-
ice Technicians’ Survey questionnaire
which appeared in the November issue
of RADIO-ELECTRONICS, especially the
many who supplemented their answers
with interesting explanatory letters.

Here is a summary of the most gen-
erally interesting and pertinent results
of this survey:

1) The technicians who replied defi-
nitely indicated their preference for a
greater percentage of articles on TV
servicing. For more TV servicing arti-
cles: 79%; against: 14%.

2) Approximately 38% of the reply-
ing technicians service radio receivers
only, 2% TV only and 549 both. About
409% of those who serviced only radio
indicated that they were in non-TV
areas and that their specialization in
radio was only temporary.

3) A large majority (73%) said
that they were asked to recommend
various makes of TV receivers. Of the
21% _ who were not asked for such
endorsements, roughly 30% were in
non-TV areas.

CORRECTION

There is an discrepancy in the text
of the article “A Ten-Tube FM Re-
ceiver for Only $10.” in the March
issue. The paired capacitors across the
secondary of the diseriminator trans-
former are listed as 40 uuf edach. The
values are 50 uuf as shown on the
diagram.

We thank Mr. Ray Appechaws, of
Pen Mar, Pa. for this correction.

Radio Thirtp-Five Pears Ago

In Gerngback Publications

HUGO GERNSBACK

Founder
Modern Eleetrles...........co00veennen. 1908
Electrical Experimenter. ...1913
Radlo News.. ..... .. 1919
Scienes & Invention.. 1920
Television ..... 1927
Radio-Craft. ... . 1929
Short-Wave Craf 1930
Television News............... L1931
Wireless Assoeiation of Amerlea........ 1908

Some of the larger libraries still have copies of ELEC.
TRICAL EXPERIMENTER on file for interested readers.

June, 1916, ELECTRICAL
EXPERIMENTER

Electricity and Wireless Solve Secret
Service problems

Wireless Music with Your Meals, by
Albert Marple

Tesla’s Early Work with Radio Con-
trolled Vessels

Radio League of America News

United States Signal Corps Use Radio
In Mexico

High Speed Radio Telegraphy, by C.
V. Logwood

Hook-Up for Undamped and Damped
Oscillations, by Harry Y. Higgs, R.E.

Emergency Telephone Headband, by
Cecil H. Ostermerer

Pocket Radio Receptor with 60 Mile
Range, by Earl H. Swanson

High-Voltage Battery for Audions, by
Francis R. Pray

Variable Inductance for Transformers,
by Chase Hutchinson

A Practical Portable Wireless Set, by
Milton B. Sleeper

JUNE, 1950

Here’s Your
Complete Kit--

PEERLESS

High-Efficiency

Triode Amplifier |

This great amplifier, featuring high ef-
ficiency triode design and described in
an article by Mr. Melvin C, Sprinkle in
the May 1950 issue of Radio & Television
News is supplied in complete kit form by
Sun Radio & Electronics Co., Inc. -~ since
1922 one of America's favorite parts
supply houses, renowned for its friendly,
square-dealing service.
PEERLESS KIT: contains 4

Peerless transformers,

chassis, bottom plates, RC

mounting board, all instruc-

tions and diagrams ., . ...... $46.80
SUN ACCESSORY COMPO-

NENT KIT: containsalladd~

itional parts needed - - sock-

ets, switches, plastic case

capacitors, tubes, knobs,

connectors, everything . . ... $34.75

TOTAL COST, bothkits complete $81.55
(Either kit sold separately)

FAST MAIL ORDER SERVICE TO ANY
PART OF THE UNITED STATES. Send
full amount to speed handling, 25% re-
quired with COD's.

We are exclusive distributors in the New
York area for Peerless transformers --
not only for this kit but for the complete
line of high-fidelity audio, power and
other types of transformers and chokes.
Write us for the Peerless catalog,

FEATURES

Response: 20-20,000 cps +0.5db.
15W output at 4% Intermodulation
Distortion. 7db of feedback around
5 stages & output transformer. Cath-
odyne phase inverter. Cathode fol-
lower driver. Fixed bias., 8 tubes:
2-6]J7, 1-6]J5, 2- 6SN7, 2 - 6A5G,
1- 5V4G. Equalized for GE, Pick-
ering pickups. Terminal strip for
easy construction, servicing. Peer-
less transformers.

& ELECTRONICS CO. INC.

122-C DUANE 5T. = NEW YORK 7, N.Y.
? Blocks Morth of Chambers §1.

BArciay 7-1840

TRIPLEX WAVE MASTER

YOUR BEST ANTENNA BUY!!!!

TRIPLE
DIRECTORS

NO BOOSTER
REQUIRED YOUR COST

]
MATCHES

Wavelength
Stacked

ANY OHM
WIRE
15-150-300

GHOST FREE
RECEPTION
ALL
CHANNELS

]
INSTANT
ASSEMBLY
]

EASY
INSTALLATION

APPROX. WT.
T POUNDS

Conical with
3-Element Dipole

Third Dipole Element
provides exceptional
broad band response
across both bands.

Price List

$269%0

® Most advanced
design to date.

® 30%, more gain than former 4X antennas.

® Reception available in fringe and for-
merly unsatisfactory locations, all chan-

nels.

UNDER ACTUAL TESTS...PROVED!

® Easier tuning, added selectivity on any
receiver.

® These tests conducted in fringe areas
and locations up to 250 miles from trans-
mitting stations—not by meter or labora-
tory tests, but under average home in-
stallation.

SOLD DIRECT—WRITE—WIRE—CALL—FA IRFAX 9171

RAYTRON MFG. GO.

441 SUMMIT ST.

www americanradiohistorv com
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88| Question Box————

SERVICING HALLICRAFTERS 505 ———_E_Iv—l—?_—_ I
? I have a Hallicrafters model 505
TY receiver. After it warms up, the K I T s K I I |

picture slides. downward to the extent EMC Model 120 '

that it cannot be centered with the l| 20,000
vertical position control. How can 1 '
cure this trouble?—E.R.McC., Gunter, I ohms-per-volt I
Texas II VOLOMETER '
A. When the picture slides in any
direction and cannot be centered with | l
the positioning controls, it is likely that | '
one of the high-voltage coupling capac-
itors between the deflection amplifiers I portatle {“f“%o'&'o'f)“"tn’“'; 9 et |
L] ohms-per-vo instrumen a
.gives you , .
e C71,¢.TO PN7 (7P4) & HORIZ POSITION CONT I ® 6D. rfo Volt ranges at 20,000 ohms/volt to ,
e 6000 volts |
WQGKV TO PIN 8(7JP4) I ® 6 A.C. Volt ranges at 10,000 ohms/
BRAND NEW INDIVIDUALL Y — volt to 6000 volts I
mmceirs TUBES gigrenss, | wwwr gl 1= | g, .,
o . resisran ra e
SPECIAL QUANTITY DISCOUNT OFFER. Order 25 or Do 8 J' PR ot | Completed Unit (open face). l
More Assorted Tubes and Deduct 5¢ from the Price of o | Completed Unit (portable).......... 534.95
Each Tube l 880t ‘ i it dbhbatrttdifiiiy : '
i I RN resNTe2) | EMC MODEL 300 !
ise Lazo 1ce 3 Biks 4MEG | ’
E1148
19¢ Ea. | 10877 | 33S Zos1 o, St VACUUM TUBE
¢ [ 100.7 L4 59+ Ea II‘-q \_q | '
Va9 JFD Type A :2 ¢ v .: - .
x99 45¢ E Ra o3 -+ % (B TOPINIO (Tp4) Volt-Ohm-Capacity -
¢ Ea. ics M l
29¢ Ea. |1e— | 132 103 5 i3 T 4
185 S8 iLAS L5/8KV 4 w11k
Toae | iIf 30 e VERTAMPL| 1] .+._' TO PIN Il (), METER i - l
e - 287 ava 1t8s W, LG veRTrosTOw conr B
33; 387 gW“ 1Lee M ,‘N..T’QU'I' - l
336 saLsS sv3 1LDS I s
987 6ATS sva iLes CONT 2.2MEG o s
ao¢ Ea |f32 (B |i | |
: 68J6 AE6 Sus -
6AUG 524 4 L
103 sp) 5‘2?, onns 27K/MW 150K I Hammertone Metal Carrying Case I
v 6G6 aqQs [ * ® DC VOLTS—b6 ranges to 1000 volts!
ike & ARS gare | @ AC YOLTS—s ranges to 1000 voltst |
2a% &7 '+ g l ° RESISTANCE—L ranges to 1000 meg- '
4A6 6P5 688
GAB4 6SFS 68H6 oW | o CAPACITY—4 ranges (.000025
6c4 6SF7 cS avs
6857 7 fd to 20 mfd)
& 6sR7 e ev7 $I,200.00 PRIZE CONTEST T fR0 CENTER POSITION '
ehar 3 HY ic7 - ' o INCLUDES LEADS l
6SD7 78 8 12 1 DAEANDIND ETEPFPTRNNIEES ||l Completed Unit ....000cceseen
P 753 s 1Az RAnlo'EI-EcTnoulcs | carSompleted Vol i o twa CENTER POSITION
ASO7 7Y4 esc7 }:‘,’,‘; are features nat available in competitive VTVM Kits. l
L O N THE HOME |
B 122y 4 335 i EMC MODEL 500K
FEA 1’535‘37 788 70L7 | R. F. SIGNAL
15s° ia%e ies 89¢ Ea. Midnight of July 1, Eastern Stand- | GENERATOR
137 3, 31 a5 | | ard Time marks the closing of the
12K8 22 6A3 A .
1390, F3%2e ;Si sas third month's Radio-Electronics in the | ‘ 18 75
252 E’g E ATe o Home contest. Entries for the July |
26 6R6 =
27 25 T Jzat contest must be postmarked before ° Elnllgviyéo oloe‘trotumtally shielded transformer for
. cycie operation.
3 ﬁ: EE izggi laas’ this date. The closing date for the l PY AFI'I coils )r(mt mnm.e I-ra automatically shorted out. ‘
ja 83 s i2ga7 EE June contest is midnight, June 1. | O or $%sernal modulation.
7 E 25A6 "9"5! @ Covers range from I50KC to over 30 mega.
B, (|SNeEa |3 |8¢Ea || FIRST PRIZE ... .. 850 | || et ey
3sva 400 te internal modulation availabl
Ballast | jazr 35 ter SECOND PRIZE . .. .. $25 rl Export Dept., 303 W. 42ng St. Nov.Co
T_“'ﬁ_ :g; id2s g:::(g Write Dept. B-6 for Free Catalog
:'.83: :8; b eshy THIRD PRIZE ... ... $15 l Gives More Measurement
:53’;?9, iEZ §o§: ;gecs ; $ Yalue per Doliari ]
FOURTH PRIZE ... .810
HiNNUN, ORDER 3280, S0 20 jdstenlt fof A | ELECTRONIC

will be refunded. Orders without postage will be .
shipped express collect. All brices F.0.B. New York Monthly prizes totaling $100 are

given for the best ideas on applica- ’

MEASUREMENTS CORP. i
BOTH FREE. tions of radio-electronics in the home.

CONDENSER-RESISTOR
COLOR CODE CHART

Prizes will be awarded in accord-
ance with novelty, general impor-

LNy tance of the application or device,
e . . TV
o smallness of cost involved in building
RECEIVING TUBE it, and practicability. \
INTERCHANGEABILITY
CHART Any ideas may be submitted. High-
L. t C 1 Ci Cod R o .
e e I hanse sty Charts are yours Tor est prizes will be awarded to con-
the asking. This is Senco's wav ar thanking , Old .
@ELERE B SRR b testants who have actually built the

prove it. Lesser prizes will be given
for "ideas" and entries not accom-

l
OIS T | | device and submit photographs to | |

panied by photographs.

Radis Men Whe For complete details and rules [
SAVE AT of the contest see page 35 of | |
|
|

SENCO RADIO, INC., Dept. V ] RADIO-ELECTRONICS for March.
73 West Broodway New York 17, N. Y.

AMERICAN CANCER SOCIETY |

RADIO-ELECTRONICS for

WWW americanradiohistorv com
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Question Box

and the C-R tube is leaky. The deflec-
tion amplifiers and coupling capacitors
are shown in the diagram.

Replace capacitor C74 if the picture

moves downward or C73 if it moves |

upward. When the picture moves right
or left, replace capacitor C72 or C71.

OPEN-WIRE FEEDERS FOR TV

2 My TV antenna is over 100 feet
from the house and is connected to the
receiver by 300-ohm ribbon-type trans-
mission line. A combination of salt air
and bright sunlight causes the trans-
mission line to deteriorate within a
comparatively short time. Can I use
No. 12 wire in an open line?—F. M.,
Erma Park, N. J.

A. Open-wire line can be used. Be-
cause 2-inch spreaders are the smallest
generally available, it is advisable to
use these. Two No. 12 conductors
spaced 2 inches gives the line a charac-
teristic impedance of approximately
465 ohms. A 375-ohm matching stub
should be used on each end of the 465-
ohm line. Each stub should be a quar-
ter-wavelength long. They may be
made from No. 6 wire spaced 134 inches
or %-inch tubing spaced 4 inches.

9LP7 BASE CONNECTIONS

? Please print the socket connections
for a 9LP7? cathode-ray tube.—F. D.,
Baltimore, Md.

A. Connections for the elements of a
9LP7 are: pin No. 2, heater; No. 3,
grid No. 2; No. 5, control grid; No. 7,
cathode; and No. 8, heater. The high-
voltage supply connects to the button
on the cone of the tube.

TROUBLE IN TV RECEIVER

? There is a continuous ripple in the
picture on my Admiral 24D1 chassis
when it is powered by a 117-volt, gaso-
line generator. What causes the trou-
ble? How can I eliminate it?—E. K. W.
Grand Rapids, Mich.

A. A strong field around the power
transformer causes the ripple when
transmitter and receiver power sources
are not synchronized. Admiral’'s Serv-
ice Division, 201 E. North Water St.,
Chicago, Ill,, has a special replacement
transformer which does not cause this
trouble. Their bulletin TV-85 describes
in detail the trouble and its cure.

by hiring o plumber."
1950

JUNE,

INSTRUMENT KITS

by

NOW you can get in KIT FORM the best

RCP

professional test equipment made

by RCP—one of the outstanding manufacturers of test instruments for
18 years. Thousands and thousands of RCP testers are in use — giving
satisfaction for years.

EASY TO BUILD!

Each Kit contains simple step by step Illus-
trated instructions — clear wiring diagrams —
assembly diagrams — multi-colored stranded
wires for easy checking and trouble shooting —
easiest to follow.

MERIT MODEL 345K
SUPER VACUUM TUBE VOLTMETER

Features long scale 4%~ meter in burn out
proof meter circuit — electronic balanced bridge
type push pull circuit—negligible current drawn due
to high input impedance of 256 megohms — Isola-
tion Probe — center of ohm scale 10 ohms — 5
ohmmeter ranges reading from 2 ohms to 1 billion
ohms (1000 megohms). 20 voltage ranges 0-1000
volts including AC and DC — Complete D.B. meter.

Discriminator alignment scale with zero center
permitting operation in both directions. Operates
on 105-180 volts, 50-60 cycles—Extra heavy panel,
case and chassis. Size 10” x 6” x 5”. Weight 8%

Ibs. Shipping weight 11 1bs. s 95
MODEL 345K KIT COMPLETE........ . 23
Complete factory built and wired......... - $49.95

Super Hlgh Voitage Mode! HV345K — includes
high voltage multiplier probe and has extra DC
voltage ranges — 0-5-25-100-250-500-1000-2500-
10,000-25,000 volts with certified safety probe.
Complete Kit

Factory built and wired complete

Super Model HVHF345K both High
Voltage Multiplier Probe and High Fre-
quency Probe which extendas the frequency
range of the 345K to 400 megocycles.
This covers a complete Television and

Citizens band.
Complete Kit HVHF345K. . $371-25

Complete factory bullt and wired... $64.95

HIGH VOLTAGE MULTIPLIER KIT
MODEL HVMP-1K

| —————

Permits multiplying all ranges X100 of
Model 345 or any other similar impedance
V.T. voltmeters — special ceramic helical
high voltage resistor certified safe for all
ranges up to 33,000 volts.

$5.95

Complete Kit.......................
HFP-1—Complete factory built.

ULTRA HIGH FREQUENCY PROBE KIT

MODEL HFP-1K

———

Uses germanium crystal with low imped-

ance network permitting measurements up to
400 megacycles.

The finest in performance and appearance.
$3.65
$6.95

Buy them from your jobber, or, if he cannot supply you, write factory direct. Accept no substitute.
See these units on display at the Radio Parts & Electronic Equipment Show
Chicago — May 22-25 — Stevens Hotel — Booth 416 or Display Room 556A

Write for Catalog RE-6

RADIO CITY PRODUCTS CO., INC.

152 WEST 25¢h ST

NEW YORK

P

1. N. Y.

WANTED
TO BUY |

Large ond small quantities of new or
used electronic government or manu-
facturers' surplus tubes and equipment.
Highest prices paid. State quantity,
condition and best price in first letter.

Bex No. F-2 ¢/o Radio-Electronics

25 West Broadway
New York 7, N. Y.

www americanradiohistorv com

NEW CONDENSER TESTER
o

\ Finds Intermittent
\ s Condensers Instantly

122

g

,,‘ Pres-probe’s sliding tip

with variable resistance
\ prevents condenser
healing. Tests with

power on. Requires

{ no adjustment. Stops
guesswork. Saves
time. Convenjent
probe size (715 ” long) .
Satrsfaction guaranteed.
% | See Your Dist. or Order Direct

PRES-PROBE CO.

2326 N. THIRD ST., MILWAUKEE 12, wis.
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920

Type Price
1A5 .57
1A7GT .57
1B3GT .82
1B4P .39
1C56GT .70
1C6 1.05
1C76 .39

F4 .39
164GT .39
TH5GT .45
1H6G .39
INSGT .57
1P56T .86
1R5 .55
185 46
174 .56
175GT .86
1U4 .55
1Us 45
v .39
1X2 .68
2A7 .69
2X2 59
3A4 .39
3A5 .39
3Q4 62
3Q56T .65
354 59
3vse 60
5U4G .39

Type
S5Y3GT
5Z4M

4
6C5GT
6BCS

Every individual tube must undergo rigid
tee of pre-testing is
dependoble Rperchrménce an
MORE DESIRABLE, Compare pe
remember EVERY Le-Hi Tube is FULLY GUARANTEED.

but one assurance o

Price Type Price Type Price Type Price Type Price
a 6C6 .55 6SN7GT .53 12Q7G6T 50 35L6GT .47
%z 6D6 .59 6SQ7G6T .39 1258GT .72 35W4 .39
.48 6E5 .39 678 .79 12SA7GT .46 35Z4GT .39
69 6F5GT .39 6U7G .59 12S5F5GT .52 35Z5GT .39
.56 6F6GT 41 6V6GT 46 12SF76T .53 36 39
.52 &6F7 39 6W4AGT .47 12S8J76T .49 37 39
.77 6F8G .39 6X4 .39 12SK7GT .44 38 .39
.56 6H6GT 45 6X5GT .39 12SL7GT .61 39/44 .39
.87 6J5GT .39 7A7 59 12SN7GT .53 41 .59
43 6J6 .70 7Bé .59 12SQ76T .39 42 .59
46 6J7GT .49 C4 49 12SR7 49 45Z5GT 48
40 6K5GT .60 7C5 .59 12Z3 49 46 .39
A7 6K6GT .39 7F7 5¢ 19BG6G 1.53 47 39
.39 6K7G6T 49 7Y4 A9 1978 .77 50B5 47
46 6K8GT 59 12AL5 43 24A 59 50C5 47
47 6L5G .39 12ATé .39 25A76T 2.02 50L6GT 47
44 6L6G .78 12AT7 J2 25ACS5GT .87 53 39
65 6Nb 90 12AUS 48 25BQ6 .85 55 .39
.59 6P5GT .55 12AU7 58 25L6GT 47 56 .39
46 6Q7GT .50 12A8GT .59 25W4GT .47 57 .39
40 657 .72 12AVé .39 2525 41 58 .39
57 6SA7GT 46 12AX7 .61 25Z6GT .39 70L76T  1.11
48 6SC7GT .59 12BAé 44 26 .50 75 .59
.59 8SD7GT .56 12BAY7 5% 27 .?9 76 .59
.39 6SF5GT .52 12BEé 46 30 39 77 .39
.85 6SFIGT .59 12BF6 40 32L7GT 91 80 .39

1.35 6SH7GT .39 12J5GT 40 33 .39 117LM7GT1.11
.39 6SJ7GT 44 12J7G6T .55 35/51 55 117P76T 1.11
.48 6SK7GT 44 12K7GT .47 35B5 A7 11723 40
.51 6SL7GT .61 12K8GT .49 35C5 47 9002 .39

Distributors' and Jobbers' laquiries Solicited

£-H

tests before it leaves the Le-Hi plani. This guaran.
§ the BEST BUY from Le-Hi. Rugged constructian,
d economical service at LOWEST PRICES make our tube even
rformance, quality and price with any stondard tube—and

Each tube individually boxed, 50¢ handling charge on orders under $5. Save
59, discount on orders of 100 tubes or more! All orders shipped C.O.D
Prices subject to change without notice

o ELECTRICAL

412 Halsey Street

Guaranteed
Pre-tested

RADIO TUBES

for QUALITY, PERFORMANCE
and DEPENDARBILITY

COMPANY

Newark 2, N. J.

Telephone MArket 3-8294

The famous ACA-100 Amplifier — a self-balancing,
drift-correcting, direct-coupled amplifier — the most

satisfyin

musical amplifier ever designed. Based on

early Loftin-White circuits, perfected by A, C, Shaney
in 1936, and now brought to a standard of quality far
above that of any corresponding amplifier. Exclusive

features include:

@ Push-Pull Triede Expander.
@ VNon frequency-discriminating neise supprassor,
@ Pushepuil hi and lo freq. variable equalizers.

if you are sotisfied with nothing less than the best,
write today for free technical literature.

Special models for all magnetic cortridges.

Ampriricr Core. of AMERICA

398-10 Broadway

New York 13, N. Y.~

CONICAL/"V" BEAMS

ASBURY PARK, MEW JERSEY

® THE SKILL TO DESIGN
@ THE FACILITIES TO PRODUCE
® THE ABILITY TO DELIVER

MANUFACTURERS OF THE
CONICAL “¥V'" BEAM
| FOR TV AND FM RECEPTION
|

Available through Authorized
TELREX Distributors
WRITE

DEPT. R FOR CATALOG

Temperature changes that affect oscil-
lator frequency take place in the tuned
circuit, tube, and surrounding air. The
first is by far the most important.

www americanradiohistorv. com

Technotes

ZENITH S-11468 CHANGER

When the tone arm skips grooves
and repeats, the vertical hinge on the
tone arm may be too tight, thus caus-
ing the arm to hang slightly. This pre-
vents the needle from exerting enough
pressure on the record to follow the
grooves. Use long-nose pliers to bend
the horizontal U-shaped bracket until
it pivots freely.—Baron von Huene

BELMONT MODEL 22A21

No raster, sound OK. Check the .001-
uf filter capacitors in the high-voltage
rectifier circuit. One of these capaci-
tors has been shorted in several sets.
Replace the defective unit with a higa-
grade .001-uf capacitor having a work-
ing voltage of 5,000 or higher.—Wilbu)
J. Hantz

SENTINEL 400-TV and 405-TVM

Shorted or intermittent screen-by-
pass capacitors in the 6Y6-G high-
voltage oscillator are the cause of no
picture or intermittent picture. Re-
place this unit with a 0.1-uf, 600-volt
unit. If the old one was shorted, check
the 33,000-ohm screen dropping resistor
because it may have been damaged by
the overload. Replacement is always
safest.—W. E. Tooney

WESTINGHOUSE MODEL H-196

Poor vertical sync in older models
can be improved by replacing the
12AU7 sync amplifier with a 12AT7.
The latter has higher mu and will pro-
vide greater sync amplitude. No wiring
changes are required.

Insufficient picture width under low
line voltages, even though the width
control is at maximum, may be caused
by the deflection yoke. Check its code
number located under the “V” number
on the yoke. If the number is 98, 108,
or 118, replace the yoke with one
carrying any other code number. The
old yoke will perform satisfactorily
with normal line voltages.

Hum in the a.f. section of this model
and the H-207 may be reduced by con-
necting a 30-uf capacitor across C99
between the screen of the 6AQ5 output
tube and ground. This additional
capacitor will be found in later models.
—Westinghouse Service Hints

ZENITH 4G800
Noisy or erratic reception may be
caused by a broken antenna lead. First
remove the chassis from the case, and
then remove the plastic handle. The
break, caused by opening and closing
the front cover, will probably be found

directly under the handle.

—Frank N. Verni

ELIMINATING IGNITION NOISE
To cure stubborn cases of ignition
noise in auto radios, construct a three-
or four-turn, 2-inch loop, using in-
sulated, unshielded wire. Connect this
loop in series with the antenna lead-in
with shielded wire. Move this noise-
pickup coil close to potential sources of
noise. Orient the coil for maximum
noise cancellation; then fasten the coil

in this position.—Charles Buscombe

RADIO.ELECTRONICS for
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Communications ; | o1

See COYNE'’S Brand New 7 Volume Set FREE'
[ |

APPLIED PRACTICAL RADIO-TELEVISION

7-Volume Radio-Television Library.

‘:ﬁ A PRAND NEW Set of books written for men who want to ““go places”

m in TELEVISION and RADIO . .. men who know how a PRACTICAL Color Television Is Here!

- working knowledge helps to get the BIG MONEY. Over 2500 pages of :

M the latest Radio and Television “‘know how’’; easy to understand with Set contains most complete section

g hundreds of crystal-clear illustrations. It’s ALL here! EVEN COLOR ever published on Color Television

b TELEVISION AND UHF. How to install, servi?e. align, balance ALL and UHF, adapters and converters.
radio and TV sets . . . how to use new and old testing instruments for TV FULLY ILLUSTRATED AND
service . . . latest data on adapters, converters and MORE. Complete PRINTED IN 4 COLORS

‘I,;-l_ vo,ume on Electronics and handy Radiomen’s Handbook included. You ¥

'-I"r name it and COYNE’S GOT IT, in this amazing new money-making

Act Now and Get FREE Book

P R A C'I‘l CAl| 7 fact-packed volumes — 1400 illustrations

and diagrams with step-by-step photographs Now you can see these new Coyne books for

CLEAR! which “break down” the equipment to show 7 days without cost and get Coyne’s book of
what makes it ‘‘tick.” Up-to-the-minute, com- 150 Radio and Television Diagrams FREE.

COMPLETE! plete, easy to follow. It's free just for examining the new 7-Volume

Set. Full details of this sensational Coyne
“prove it” offer are given’below. Mail the
coupon at once.

You must SEE these new books to know how easy it is to prepare for the big jobs
in radio and television. Here's our special offer: — we’ll send the complete
7-volume set for your 7-Day FREE Examination. And with it, we’ll include our valu-
able, new guide for all radiomen, ‘150 New Radio-Television Diagrams Explained,”

Educational Book Publishing Division

absolutely FREE! If you keep the 7-volume Set all you pay is l
$3.00 within 7 days after the books arrive and $3.00 per month 1 COYNE ELECTRICAL & RADIO-TELEVISION SCHOOL I
until $23.50 is paid — or you can pay $22.00 cash price. If you 500 S. Pauli $t.. Dept H Chic. 12, 1t
don’t want the set, return it and you OWE NOTHING. But I O.K. Send e 5 ' ,;p b F2.7 lugo t' “Applied |
Ciher ‘way you keep “The Redio snd Television Disgrams | QK Send e postomd, your now ]-wolmg st APt |
Book”’ as a gift. That book is ABSOLUTELY FREE. 5 I your offer. Be sure toinclude as a gift the book of 150
SEND Nu MuNE Coupon is just a request to see Set free and 1 Radio-Television Diagrams absolutely FREE. I
get FREE BOOK. Offer limited—act now.
I NAME. Age l
| ADDRESS I
I rown_ ZONE__STATE :
| Where employed.
b e e e e e e ——

MALTA SHORTWAVE SERVICE

Dear Eator: IT'S HERE! THE EASY T0 ERECT

We have received a great number of

reception reports from your readers. H Y D R A U L I c

At present our service consists of two

714-kw high-frequency installations on G
Malta, and a number of medium-wave “ﬁR T E L E I s I 0 " M A s T

stations here, in North Africa and on

Cyprus. Our present schedules are: NO GUY WIRES NECESSARY =
Frequency (me) Time (GMT) An all hydravlic sectional mast extended with hand or power
4965 0400-0700 pump. Mast constructed of cold drown seamless steel tubing.
1330-2200 Cadmium plafed for permanent rust protection
7270 0400-0700
0400-0700 EASY INSTALLATION
11895 0930-1300 /ss/ ENERGY Masts can be installed in a short time, either clamped to I
It is our intention to start a special /g side of building or set in.concrefa away from building, then
Shortwave Listeners hour e 0 e s/ raised and lowered hydraulically as service requires.
1950. This will have to be timed after . Weight of 60 foot mast is 330 poung!s, 22 feet in length collopsed
closedown of our standard schedule. I jazrdiceoxeripunpsiconibeiy nifig s
would suggest about 2200 GMT as a e One mast can serve many outlets. e Mast wil! withstand 100-mile wind,
e M f i ions—40 . - i
good hour. Perhaps your shortwave foor nd thren sections 6 foet, i Ram radio. Instaliations,

listeners would let me know if they
think the idea sound, and the time
satisfactory?

LESLIE KNIGHT

Chief Broadcasting Officer, MELF
Malta Garrison, Malta.

@ IDEAL FOR PORTABLE
DEMONSTRATION ANTENNA

@W Smooth quick operation, ideal for commercial |
= —  car demonstration |
H H |
e S ]

For any test location, can be set up in a few |

e T e A

TUBE NUMBERS AGAIN Mmicutes
Dear Editor: T )
The manufacturers of radio tubes rite fodu for Uiterature and prices
have been very lax about putting the ENERGY FARM

numbers on tubes so they will stay put.
Something should be done about it! EQUIPMENT CO.

JAMES G. SHELLER ) MONTICELLO, IOWA
Claysville, Pa. N

JUNE, 1950

www americanradiohistorv com


www.americanradiohistory.com

Communications

to help you

“GROW UP" with
TELEVISION!

700 pages

of helpful |

how-to-do-it =

engineering =

know-how! e
Just Out -~

PRACTICAL TELEVISION
ENGINEERING

by Scott Helt

Research Division Allen B. DuMont Laboratories
—Inatructor, Columbia University
700 pages, 6 = 9, 385 illus., $7.50

Here, for the first time, is a really modern
book that can help pave your way to a good pay-
ing job in Television manufacturing, laboratory,
or broadeasting studio work--the ideal book for
study, reference or actual engineering practice!

PRACTICAL TELEVISION ENGINEERING is
exactly what its name indicates—a complete,
easy-to-understand book that equips you with
factual TV engineering know-how from the
ground up. Starting at the very beginning—with
a clear explanation of picture transmission funda-
mentals—it guides you through every phase of
Television equipment and station engineering.

AN UP-TO-DATE GUIDE!

Best of all, PRACTICAL TELEVISION ENGI-
NEERING is the first book written since the close
of the war which covers Television from the
viewpoint of a practical engineer actually em-
ployed in the field.
Written by an experienced engineer, it provides a
comprehensive knowledge of both fundamental
theory and practice, particularly as related to
Television manufacturing and broadcasting.
Fundamentals of Picture | The Video Amplifier and
Transmission Cathode Follower
Cathode-Ray Tubes Voltage-regulated - Power
Cathode-Ray Oscillographs Te?:vpi':il:)‘:ls Reteivers
El;citcr::‘ln Tubes and Image Television Camera Chains

Tetevision Transmitters
Synehronizing Generators— Television Broadeasting
Timing, Shaping, and i

Techniques
Preflection Circuits

IT PAYS TO SPECIALIZE!

m PRACTICAL TELEVISION ENGI-
¥ NEERING explains the cathode-ray
tube fullv—shows the part played by
feach element of the Television camera chain;
explains telecasting techniques and studio
problems, Other helpful data ranges from
fcircuit and component explanations to trans-
mitting problems, theoretical and practical
aspects of lenses, llghting, osciilographs, cam-
era tubes. synchronizing generators, video ani-
plifiers, regulated power supplies, TV receivers
and transmitters and many other subjects.

Use coupon today. Read this big new hook for 10 full days
AT OUR RISK!

) 10 DAY MONEY-BACK GUARANTEE
1 Dept. RE-60, Murray Hill Books, Ine..
232 Madison Ave., New York {6, New York

'
]
Enclosed find $7.50 ($8.00 outside U.8.A.) for Helt’s !
PRACTICAL TELEVISION ENGINEERING ; or send
C.0.D. and I will pay postman this amount plus post- ¥
age. In either event, if hook is not what I want, I may
[}
[}
I
[}
]

]

]

]

1

L]

I retirn it within 10 days and you GUARANTEE to re-
! tund the purchase price. (Cash only outside U.S.A.,
1 same return privilege.)
1

1

1

1

1

]

1

}
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TELE IN THE DEEP FRINGE

Dear Editor:

Like so many fellows who have writ-
ten you about running too many TV
articles, I live in a remote part of the
country far from any TV station. But
I have been studying it for some time
and have learned a lot from your
magazine.

With the help of your articles and
some home-study courses, I have done
what other technicians said would be
impossible. One person who complained
to you last summer about too much
TV lives only 12 miles from me in
Baxter Springs, Kansas. I have already
installed two sets in that town and
nine in this area, where they said TV
wouldn’t arrive for 10 years.

We receive three stations here:
WKY-TV, Oklahoma City, 200 miles;
WDAF-TV, Kansas City, 130 miles;
and KOTV, Tulsa, Oklahoma.

ALBERT DUNIVIN
Galena, Kansas

VALUABLE ARTICLES

Dear Editor:

Being only a novice, I find the
“Fundamentals of Radio Servicing” of
great value to me and I now feel that
I thoroughly understand some of the
things which were unfathomable mys-
teries before I began studying his
articles.

Another article which received much
of my attention is “How to Become a
Ham” by George Shuart. I expect to
construct a code oscillator soon and
get a license before long.

JEROME VRIESMAN
Whitehall, Michigan

TV AND FLYING SAUCERS

Dear Editor:

What’s wrong with the readers?
Where is the American spirit? They
seem to think a magazine must cater
to a particular group. A large part of
our good old U.S.A. has television and
another large part is fringe area, so
I'd guess that more than not readers
are interested in TV. Your policy is to
cover the field; and while TV is the
newest and biggest thing, it’s only
natural that TV should be given more
space.

If and when (I said if) a flying saucer
crashes to earth (a possibility, as two
magazines on the market would have
us believe), I will look to Rapro-ELEC-
TRONICS to bring us all the electronic
data and theories of the story if our
government will permit them to be
released. I have that much faith in
the magazine.

There are many electronic devices
which most radio men never see, but
it is interesting to know something
about them; so please give us a few
articles from time to time about such
things as the electronic microscope,
the electric brain, ete.

W. G. EsrLick

| Wichita, Kansas
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HAVE YOU A JOB FOR A
TRAINED TECHNICIAN?

We have a number of alert young men who have
completed intensive training in Radio and Tele-
vision Repairing. They learned their trades thor-
oughly by working on actual equipment under
personal, expert supervision. If you need a
Ifralned man, we invite you to write for an out-
line of our course, and for a prospectus of the
graduate. No fees, of course. Address:

Placement Manager, Dept. P108-6

COMMERCIAL TRADES INSTITUTE

1400 Greenleaf Chicago 26
- s

IS DIFFERENT

YOU CAN TELL by the U-SHAPED COIL POT,
an exclusive QUAM feature. It provides an un-
broken path for the magnetic lines of force,
producing a stronger magnetic field with higher
efficiency and improved performance.

YOU CAN TELL by the QUAM Adjustable
Voice Coil, which permits accurate centering
after assembly and virtually eliminates rubbing
voice coils,

YOU CAN TELL that QUAM has been making
speakers for more than a quarter century, for
no other speaker offers such outstanding extre

features and extra value. For all your replace-
ments, specify QUAM.

FREE Coatalog

Mail todayl

SPEAKERS .
Quam-Nichols Co.

|
521 E. 33rd Plaoce :
|
1
|

Chicago 16, Illinois
Pleose send me Quam catalog.

|
1
|
| Name...
|
]
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People

Austin C. Lescarboura, journalist and
industrial advertising consultant in the
electronics field, was given the Cross
of Chevalier of the Legion of Honor
by the French government.

The award was made in recognition
of Mr. Lescarboura’s long-time techni-
cal service to the French cause and
especially for recent assistance to in-
dustrial missions
sent to the United
States to aid in the
rehabilitation of
industry in post-
war France.

This is the third -
decoration Mr. Les-
carboura, a New
Yorker of French
ancestry, has re-
ceived from the
government of France. In 1919 he re-

ceived the Officer d’Academie decora-,

tion, followed in 1947 by promotion to
Officier de l'Instruction Publique.

Walter E. Poor, chairman of the
board of SyLvania ELECTRIC ProbpucCTs
Inc. died in New York City.

Born in Salem, Mass., Mr. Poor grad-
uated from Massachusetts Institute of
Technology in 1908. After a short
period as electrical engineer for the
Boston Elevated Railway, Mr. Poor
joined his brothers
in the manufacture
of electric lamps at
Danvers, Mass., at
the Hygrade Lamp
Co., the predecessor
of Sylvania Electrie
Products. Mr. Poor
became executive
vice president in
1940, president in

19437 and chairman of the board in
1946.

Besides heading the board of Syl-
vania, Mr. Poor was a director of the
Sound-Seriber Corp.

Norman A. Woodford has been ap-
poirted Sales Manager, Television Divi-
sion of NORTH AMERICAN PHILIPS Co.

Mr. Woodford has been active in the
radio and television business for the
past 27 years. Since 1940 he has been
associated with the Philips organiza-
tion in various capacities. In his new
capacity, Mr. Wood-
ford will have
charge of building
a distributor and
dealer organization
on the. firm’s new
Duo-Vue television
unit which enables
the customer’s own
table model to offer
a choice of direct
viewing or a 3 x 4
foot picture projected on a home movie
screen. He will also handle sales of
Protelgram Television systems.

Josua Sieger was elected vice presi-
dent in charge of engineering by the
Board of Directors of the FREED
RADIO CORP. He will direct Freed
Radio’s new research laboratories.

JUNE, 1950

REPEATED BY CUSTOMERS' DEMAND!
Get this PLASTIC PILLOW FREE! Folds to matchbook size, hlows up easily as a balloon
{deflates as qulekly), sturdy, waterproof, no metal parts. anti-allergic. For heme. office,
shop, ballgames, beach, picnics, ete. Has 100's of uses. GET YOURS FREE—for each
§5 order. A §10 order hrings 2 Plastic Pillows FREE, etc. You'll want quite a few . . .
- One for each member of your tamlly

NG All brand new . , . fresh
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— Ready to operate. Size: 5¥a”: *
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CU[UR S50 ‘"NUW
TELEVISION -
SR i o st TELECOLOR FILTER Is a

of your set. and enjoy fa-
vorite programs in a glo.  wonderful gift. Children
rious color tone. instead fove it.
o . of Jdull hlack and white. =
{ Without Filter ) , "rpzul-:(‘m,(ml' Fllter s (With Filter )
one of the latest discoverles. Its speclal fermula 10 —
fluorescent coloring gives brilliant pleasing color TRADE 1272 md‘ h‘b. g% gg Dept
tone. KExperience new happiness and enjoyment in DISCOUNTS 15 . . ept.
life-like c;)lor ‘lligimh' f(luced :larei, iaml reye ;trn%n, — $56.00 RE-6
Everyone is talking about and waiting for color
Television costing hundreds of dollars. Now for & HARVARD LABORATORY
small sum you can enjoy new color toning. This filter 659 Fulton St., Brooklyn 1, N. Y.

is guaranteed to work on every make or size of set.

SIX TUBE SUPER

Three Gang Condenser

332

Crowe Panel

GREEN FI.YER Dual Speed Motor K ln.ef"dd

Model D 333/2 and 78
r.p.m, 118 Volts A. €
50-60 cycles

YOUR COST

6.95

Furnished with 10” turntable and complete with

mounting plate ready for installation. Has pow- Panel kit to fit most all makes APloasa specify
make of car and year model}. New up-to-date
latest priced Catalog available to dealers.

erfyl governor.controlled gear drive motor.

Fully inclosed with silent helical-cut gears run- °
ning in oil bath in sealed housing. Lever-type I"wlhll bsluﬁltfoln 8
H olesale Electronics
sped’ foploty afd gesryiin 5th ot Commerce Fort Worth, Tex.

L M o R A D 'o c o d Peoria Amateur Radio Association is

bosatal b SCAL LU L LR LIEY | holding its annual hamfest. June 11 at
et L LA IR R LU EN | Pleasant Valley Park, 1% miles south

&th & DRANGE ST5. & Wilminglon B Dunlap and 10% miles from Peoria,
4401 VENTNOR AVE.» Atlantic City Iilinois
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Preparatory Mathematlcs, Serv-
ice, Broadcast, Television, Ma-
rine Operating, Aeronautical,
Frequency Modvulation, Radar.
Classes now forming for the Summer term June Ist
Entrance oxsm, May 22nd.
Veterans. Literature.
COMMERCIAL RADIO INSTITUTE

(Founded 1920)
38 West Bilddle Street, Baltimore [, Md,

Make Your Career

RADIO and TV

In no other industry does the future hold brighter
financial promise and security than in AM and FM
Radio, Television. These fieids need and want men
trained as announcers, script writers, disc jockeys, and
radio technicians. It will pay you to investigate the
Don Martin School of Radio Arts, established in 1937.
Complete day and night classes . . . the latest equip-
ment . . ., and s staff of 30 nationally known In-
structors. Over 97% of the combination men graduates
are placed on jobs immediately through the free
placement service. Approved for veterans,

FREE—Write for Free Booklet **Your Future in Radio."”*

Don Martin School of Radio Arts

1655 No. Cherokee, Hollywood. Caiif. HUdson 23281

RADIO COURSES

® RADIO OPERATING @ CODE
® RADIO SERVICING @ ELECTRONICS
® F.M. TELEVISION

® REFRIGERATION SERVICING

Write for Catalog TE and Picture Brochure

/ TRADE & TECH.

229 W, &6 5t M. Y. 23
ENdicort 2-8117

SCHOOL

sLeren :
INSTITUTE, Inc.
1040-E Nerth Heamars, Hellywood 27, Callf.

Courses  Availal

Carrésponde:
an or Mon-Yeteras

Apeaify I ¥

There's A Future for YOU in

TELEVISION

@ Build Your Career in a Minimum of Time
® Enroll Now for Day or Evening Classes

Television industry needs trained technicians
and engineers now. Graduates of CREI resi-
dence school are preferred because of their
training and ability, That's why our men
find good jobs. 23 years’ experience in the
professional radio and television fields. This
1s a high level technical course requiring the
average student about 20 months to complete.
Approved for veteran’s training.

Write for Free Booklet and Details. '

CAPITOL RADIO
ENGINEERING INSTITUTE

RADIO SCHOOL DIREC

TELEVISION

Laboratory and theoretical instruc-
tion under the guidance of experts,
covering all technical phases o
Radio, Frequency Modulation and
Television. Prepares for opportuni-
ties in Broadcasting, Industry or
Own Business.
MORNING, AFTERNOON or EVENING
SESSIONS. Licensed by N. Y. State.
Free Placement Service. APPROVED
FOR VETERANS.
ENROLL NOW FOR NEW CLASSES
Apply Daily 9-9; Sat. 3-2
VISIT, WRITE or PHONE

RADIO-TELEVISION
INSTITUTE

Pioneers in Television Training Since 1938
480 Lexington Ave., N. Y. 17 (46th St.)
PLoxa 9.5665 2 blocks from Grand Central

RADIO grpimeori oo,

DEGREE
IN 27
MOMNTHS

Complete Radio Engineer-
ing Course incl. Telev.,
U.H.F., and F.M. B.S. De-
gree Courses also in Civil,
Elect.,, Mech., Chem., and
Aero. Eng.; Bus. Adm., Acct. Visit campus,
see well equipped labs. Low cost. Prep.
courses. Personalized instruction. Grads
successful. Founded in 1884. Enfer Jon.,
March, June, Sept. Write for catalog.

TRI~STATE COLLEGE

2440 College Avenue Angola, Indiana

RADIO and TELEVISION

Thorough Training in All
Technical Phases

APPROVED FOR VETERANS
DAYS—EVENINGS WEEKLY RATES
FREE PLACEMENT SERVICE FOR GRADUATES

For Free Catalog Write Dept. RC-50

RCA INSTITUTES, Inec.
A Service of Radio Corporation of America
350 WEST 4TH STREET NEW YORK 14. N. V.

SERVICING

-
TV “savion

Practical Shop and Laboratory Training at .

Largest Resident TV School in the East!
Also RADIO SERVICE & REPAIR, F-M & TELEVISION
Preparation for F. C.C. LICENSE EXAMS
* Approved for Veterans *

DELEHANTY SCHOOL of TELEVISION
\[03A EAST 13th STREET * NEW YORK 3. N.Y. J

ETELEVISIONE

PREPARE FOR A GOOD JOB!

COMMERCIAL OPERATOR (CODE)
RADIO SERVICEMAN

TELEVISION SERVICING
BROADCAST ENGINEER

V. A. Furnishes Books and Tools
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE

ELECTROMAGNETIC )

I

TORY

o N YT

ﬂ . mB;cmme an

Electrical
Engineer

B. S, Degree in 36 Months

MAJOR IN ELECTRONICS

Important advantages are yours at this non-
profit Technical Institute and College. A val-
uable year is saved by gaining your B.S.
degree in 36 months of continuous study.
You get both practical, specialized training
in well-equipped laboratories—and a solid
education in Electrical Engineering and re-
lated arts.

The program includes 19 technical specialty
courses in Engineering Electronics, along with
four courses in Electronic Design—plus
Chemistry, Physics, Mathematics, Economics
and basic Electrical Engineering subjects.

You Become an ELECTRONIC TECHNICIAN
after 12_months study in the Electrical Engineering
course, Electronics is of tremendous growing_ impor-
tance in communications, broadcasting, radio-tele-
vision, power-system control, high frequency heating,
printing and other fields.

The Radio-Television Technician’s certificate can
be yours in 18 months. You are then equipped for
specific positions in receiver and transmitter testing,
servicing, sales and production. This course will be
credited toward your B.S. degree in Electrical Engi-
neering.

Military, Academic or
evaluated for advanced credit.
are also available.

Practical Training is
Preparatory courses

Faculty of 85 specialists.
1555 currently enrolled from
48 states and 23 foreign
countries, Over 35,000
alumni. Terms open July,
Oct., Jan., April.

MILWAUKEE

SCHOOL «f ENGINEERING

Technical Institute o College of Electrical Engineering

Write for free 110-page
catalog and 48-pa$eY[ut-
torial booklet, "'Your
Career'’.

I
Dept. 308B, 16th and LN W, ‘
’ Wushiano: l:.ﬂ :. :‘.' N [| 1425 Eutaw Place, Dept. C, Baltimore 17. Md. ' %‘,':}”ﬁ‘;"ﬁff SCHOOL OF ENGINEERING :
= - - A I 1020'N. Broadway, Milwaukee, Wis.
E I e c t r I c a I T r a l n I n g I Without obligation, send me the 110-page cata- I
log and 48-page ““Your Career’’ booklet.

Intensive 32 weeks' residence course in  communications, power, manvfactur- I Taminterestedin_____ course I
fundamentals of industrial electrical  ing, business machines, sales, service. | | NAME. ..o AGE..ccovne |

engineering, including radio and elec-  G.l. approved. 57th year. Enter Sept. 5. ADDRESS
tronics. Extensive laboratory, shop  Catolog. ’ ’ ’
work, drafting. Prepares for electrical 7546 TAKOMA AVENUE, j CITY- ~STATE q

WASHINGTON 12, D. C.

ELECTRICALSCHOOL

technician and engineering aides in

A4

RADIO-ELECTRONICS for
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(%) RADIO ENGINEERING

FM—Television—Broadcast

Police Radio, Marine Radlo. Radio Servicing, Avia-
tion Radio and Ultra High mobiie applications.
Thorough training in all branches of Radio aed Flec-
tronics. Modern laboratories and equipment. Old es-
tablished school. Ample housing facilities. T acre
campus. Small classes, enrollments limited. Our
graduates are in demand. Write for catalog.
Approved for Veterans

VALPARAISO TECHNICAL INSTITUTE
Dept. C VALPARAISO, INDIANA

TRAIN FOR ALL TYPES
FCC (RADIO OPERATOR) LICENSES

Complete Raytheon AM and FM broadcast trans.
mitters and studio control equipment. Also TV cam-
era chain unit. 30th anniversary year. Please send

for catalog R.
RADIO SCHOOL

MASS.

271 Huntington Ave., Boston 15, Mass.
Lio. by Oomm. Mass. Dept. Hd.

7N EHGIHEE’RIZ? nonl-“
RADI DECGREE im
Intensive, specialized course, including strong basis
in mathematics and_electrical engineering, advanced
Radio Theory and Design. Modern laboratory. Low
tuition. Self-help opportunities. Also 27-month
courses in Aeronautical, Chemical. Civil, Electrical.
“ and Mechanical Engineering. Gov't approved for
G.1.’s. Enter June, Sept.. Dec., March. Catalogue.

INDIANA TECHNICAL GOLLEGE

E. Washington Blvd.,, Fort Wayne 2, indiana

DT sewineFEED

Be a ‘'key’’ man. Learn how to send and
receive messaze- in code by telemph
and radio.
men for jobu Good pay, adventure, ln
teresting work. Learn at home quickt
through famous Candler System, Qual.
ity for Amateur or Commercial Li.
cense, Wrne for FREE_ BOOK.
[ DLER SYSTEM CO
Dept.3-G. Box 928, Denver 1.Colo..U.S.A.

AUDIO [SOUMD) ENGINEERING
HOME STUDY TRAIMIMG

Loday 1.‘1:-r

HOLLYWOQOD TECHNICAL IMSTITUTE
Biv. RE
A3TF Samis Monics Elvd. ‘ Mollywood 3T, Callfarnia

Downtown N. Y. Headquarters

T.V. ACCESSORIES

RADIO PARTS—TUBES
ASTATIC

Channel
Chief
TV Booster

A superior,
new tfype of
TV Booster of-
fering a vast
new scope of
enjoyment. Ex-
tremely high
gam extends fringe area, 4 tubes with
and-pass on all channels. Gain control.
Dual tuning for separate tuning on sound
and picture. Self-contained power supply.

Mghogany cabinet,
Cat. No. MM8S9 .. Your cost $2910

RADIONIC

EQUIPMENT CORPORATION

Tribune Theater Entrance
170-MM Na.ssau Str New York 7. N. ¥,
WOrth 2-0421 : Open dmly 9 to G—Saturday 9-5

The John D. Burke Co.
168-08 90th Avenue,
Jamaica 3, N. Y.

EPAIR $1.25 Postpaid, or C.0.D.

Jobbers' Inquiries Invited

John D. Burke iisess
JUNE, 1950

Book Reviews

RAPID RADIO REPAIR, by John D.
Burke. Published by the John D. Burke
Co., Jamaica, N. Y. 514 x 81% inches,
100 pages. Price $1.25.

This is an unusually hard book to re-
view; it can be judged by no conven-
tional standards. The author is a radio
service technician who has achieved
success with his own methods, some of
which are unconventional and contro-
versial.

His writing style is equally uncon-
ventional. As impatient with methods
of writing radio books as he is with
some servicing procedures, he makes a
conscious attempt to represent in his
writing the repairman who “must ap-
proach his work from many angles.”
The result looks disorganized at a first
glance, but may be as effective as the
textbook approach.

Whether the radio technician agrees
with all Mr. Burke’s servicing methods
or not, he will find this little work—
which seems to have been written right
on a service bench—a refreshing
change from the standard type of book
on radio servicing.
MOST-OFTEN-NEEDED 1950 TELE-
VISION SERVICING INFORMATION,
compiled by M. N. Beitman. Published
by Supreme Publications, Chicago. 814
x 1014 inches, 144 pages plus 10 fold-
ins. Price $3.00.

Prepared in the same familiar style
as other editions of the Most-Often-
Needed series, this manual is a com-
pilation of diagrams and service data
for approximately 100 television re-
ceiver models or chassis. Alignment
data, response curves, chassis draw-
ings, and other pertinent servicing in-
formation is included on most sets.
—R.F.S.

THE MATHEMATICS OF CIRCUIT
ANALYSIS, by Ernst A. Guillemin.
Published by John Wiley & Sons, Inc.,
?. Y. 6% x 91% inches, 590 pages. Price
5.00.

As one of the MIT Principles of
Electrical Engineering series, this book
is intended to present a variety of
mathematical principles and methods
essential to a thorough understanding
of electrical network theory. The
topies covered are advanced algebra,
vector analysis, functions of a complex
variable, and Fourier series and in-
tegrals.—M.W.

THEORY AND DESIGN OF ELEC-
TRON BEAMS, by J. R. Pierce. Pub-
lished by D. Van Nestrand Company,
Inc., N. Y. 6% x 91% inches, 197 pages.
Price $3.50.

This book presents an advanced
treatment of the theory of electron
beams and electron focusing in devices
other than electron microscopes and
image tubes. The material is presented
completely enough so that it can be
understood without reference to other
sources and much material on electron
optics is included. A knowledge of
calculus is assumed.—M.W.
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ELECTRONIC DISTRIBUTORS
FROM COAST TO COAST

We can now serve you with J.5.C. 300 ohm
T.V. twin lead transmission wire, like we
have been serving about 50% of television
wire requirements in the metropolitan areas
during the past year.

Remember — our prices are right, our -
quality the highest, our deliveries the "
fastest.

Write for quantity quotations.
Sold to wholesale distributors only.

JERSEY SPECIALTY CO.

Manufacturers of Wire Products
Little Folls, New Jersey ’
Phone—Little Falls 4.-0784-1404-1405

COMING SOON

another new
Gernsback Library Book

HIGH-FIDELITY
TECHNIQUES
by JAMES R. LANGHAM,
RADIO-ELECTRONICS'

popular audio writer
WATCH FOR IT!

TRAIN QUICKLY!
" &7/« [ OLDEST, BEST EQUIPPED
SCHOOL of ITSKIND in U.S.

A.'Ll!l_l.nllj

Come to the Great Shops of COYNEin Chicago dur-
ing our 51st Anniversary Year! Get quick, practical
tramu’g in RADIO-TELEVISION or ELECTRIC-

I Approved. Finance plan for non-veterans.
Mail Coupon Today for complete details.

NOT “HOME-STUDY"” COURSES!

You learn on real, full-size equipment, not by mail.

Finest staff of trained instructors to help you get

ready quickly for a better job,a fine future.

FREE BOOKS Clip coupon for bigillustrated
Coyne book on either ELEC-

TRICITY or RADIO-TELEVISION. Both books

sent FREE if you wish. No obhsatmn no salesman
will call. Act NOW !

COYMIES

B.W. COOKE, Pres.
COYNE Electrical & Radio-Television School. -
500 S. Paulina St., Chicago 12, lil. Dept. A0 -81H

Send FREE BOOK and full details on: 3

i O RADIO-TELEVISION O ELECTRICITY }

[ NTNY 3 - R .
VADDRESS ..ot H
L T S - :
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MODEL A-469

TELEVISION
FIELD STRENGTH METER

w795°

Model A.460 Is
housed

gauge steel
battleship grey fin-
sh with 6 tubes
standard brands)
N34 Crystal. oper.
ating Instructions,
circuit diagram and
guarantee. Weight 25
lhl.l D-87 x H-10" x

lransmnsswn

testing eﬂmency
door antennas [
!n!w booster eﬂ:cl

lines:

ency,

Write for 12-page
catalogue.

APPROVED ELECTROMNIC INST.CORP,
142 Liberiy §F. M.¥.C.
RADAR SETS
APS5-2 Airborne 10 CM, Ma,or Units New
APS-4 Airborne 3 €M, Compl, Used
ApS-15 Airborne 3 CM, Ma,or Ul'lltl New
SD-4 i 00 MC, Co New
SE 10 CM. compl New
S$F-1 10 CM, Compl New
5J-1 10 €M, Compl Used
SL-1 10 €M, Compl Used
SN 10 CM, Compl Used
sQ 10 CM, Compl Used
$0-1 $ 10 CM, Compl Used
$0-8 !-mpboard 10 CM, Compl, Used
Mark 4 Gunlaying 800 MC, Less Ant. Used
Mark 10 Gunlaying 10 CM, Compl, New
Above—Less uack New. Less Rack Used
CPN-3 Be: 10 CM, Major Units Used
CPN-6 Beacon 3 CM. Compl. New
CPN-8 Beacon wocm, comnl :ew
w
SCR-533 IFF/A 500 MC Search Trlcer
Airborne Radar Alhmeter S00 M New

PHONE OR WRITE FOR INFO AND GRII‘C'E at
r aty.
MAGNETRONS Hprice

Tube Frq. Range Pk. Pwr. Qutput Price
2J27 29652992 m 275 KW, $8.50
2J31 2820-2860 mc 265 KW $25.00
2)21 A 9345.9408 mc. S50 KW, $25.00
2322 3267.3333 mc. 265 KW $25.00
226 2992.3019 mc, 275 KW $25.00
2127 2965-2392 mc. 275 KW $8.
2132 2780-2820 mc. 285 KW $25.00
2337 $45.00
2J38 Pkg. 3249-3263 me. 5 Kw $35.00
2J39 Pkg 3267-3333 mc. B7 Kw. $36.00

140 9305-9328 mc, 10 KW, $65.00
2149 9000-9160 mc, 58 Kw. iE 5.00
2)34 $55.00
2J61 3000-3100 me. 35 KW, 5.00
2J62 2914-3010 mc, 35 KW, $65.00
3131 24,000 mec. 50 Kw, 5.00
5430 $39.50
714AY 25.00
718DY 2720-2890 me. 250 KW, 25
720BY 2800 mc. 1000 Kw. 50
720CY 2860 mc. 1000 KW, 50.
725-A 9345-9405 me. S0 Kw. 2s

9345-9405 mec. 50 KW, 25.01
728 AV BY, CY, DY. EV FY, GY 50.00

700 A, C, 50.00
706 AV BY. EY. GY 50.00
Kiystrons. 123A/l $12, 50 7013 W/Cav., $20.00

17A $25.00 $65.00
ax 62 CwW MAGNETRONS
3150-3378% mc $65.00 ea.
QK s9 2675.2900 mc] N
QK 61 2975.3200 mc[ —
QK &0 2800-3025 mc Guaranteed
QK 915 Raytheon. ... ..... ... .......,.. $150.00
FIL TlANSI-' for abwe usv '60 cy. Pri; four
V/4A Sec. S0000VT ............... $ 27.50
Mag Klt of four QK's ?875 3378 inc. w/trans. . $250.00
MAGNETRON MAGNETS
Gauss Pole Diam Spacing Price
4850 /8 i 5/8 in $12.50
5200 21/32 in /4 $17.50
1300 18/8 in 158/161in $12.50
88 15/8 in 1/2 in $14.50

1

Electromagnets for magnetroi $24.50 ea.
GE Magnets type M7765118, Gt Distance Between pole
faces variable. 2 1/16” (1900 Gauss) to 1 1/
(2200 Gauss) Pole Dia. 1 5/B” P/O SCR 584.534.50

Rated Concerns Send P.O.
Send M.0. or CHK. Mdse. Guartd. Shpg. Charges
Sent C.0.D. Price F.0.B. N.Y.C. Phone Di. 9-4124

COMMUNICATIONS EQUIPMENT co,
131 Liberty St.. Dept. C6  New York City 7, N. Y.

e el e e e e e e e o e e e e e ok k&

$3.00 FOR CARTOON
IDEAS

RADIO-ELECTRONICS prints several ra-
dio cartoons every month. Readers are in-
vited to contribute humorous radio ideas
which can be used in cartoon form. It is
not necessary that you draw a sketch,
unless you wish.
Address
RADIO CARTOONS, RADIO-ELECTRONICS
25 West Broadway, New York 7, N. Y.

b bk m & ko ko8 & ko ok &

Y Y Y Y YYYYYyYvyvyyy

Y Y Y Y Y Y Y Y Y Y YYYYYYYYYYYYYY VYl

HARD TO GET ITEMS

AT BIG SAVINGS TO YOU
AMAZING BLACK LIGHT

250-watt ultra-violet light
source. Makes fluorescent
articles glow in the dark.
Fits any lomp socket. For
oxpcrim-nhnﬁ entertain-
mg unusual lighting effects.

fm wt, Zal7bs. $1_ 95

A SAVING AT

LITTLE GIANT MAGNET

Lightweight 4 oz. ALNICO per-
manent magnet. 134" x 12", Lifts
more than 20 TIMES ITS OWN'%
WEIGHTI Ideal for hobbyists, ex-
perimenters. Shipping weight 3
Ibs.

ITEM NO. I59

BIG VALUE AT $1.25 &
POWERFUL ALL PURPOSE MOTOR

Sturdy shaded pole A.C. induc-
tion motor. 15 watts, 3000 rpm.

1

3%2°%1%”: 4 mounting studs:
%" shaft, 3/16” diameter: |10-
120 volts. 60-80 cycles. A.C.

only. When geored down, this
unit can operate an 18" turn.

table with a 200 |b. dead
weight. Use it for fans, dis-
plays, timers and many other
prachcal purposes, Ship. wt,
2 Ibs,

ITEM NO. i47

$1.95

UNUSUAL BUY

WATTHOUR METER

Leading makes — com-
pletely overhavled
ready for service. 100-
110 volts, 80 cycles, 2-
wire A.C. Heavy metal
cosa 82" x 814" x §”,
Ensy to install. Ship-
ping weight 14 Ibs.

ITEM NO. 33 53.95

NOW ONLY

WESTERN ELECTRICBREAST MIKE

Lightweight | |b. carbon micro-
.. phone. Aircraft type. Breastplate
mounting, adjustable 2-way
swivel. Easily fastened straps. For
home broodcasts, communica-
tions etc. Complete with § foot
cord, hard rubber plug. Shera-
dized plate, non-rusting fihish.

Ship. wt. 2 Ibs.
ITEM NO. 9s¢
TELEPHONE TRANSMITTERS

152

NEW LOW PRICE
Genvine transmitters
made by Kellogg,
Western Electric
Stromberg Carlson.
Work on two dry cefls
For P.A. systems, in-
tercoms, other prac-
tical uses. Shipping

weight | 1b
ITEM I60 51_95
250 POWER TELESCOPE LENS KIT

REAL VALUE
Make your own high powered § ft. telescope!
Kit contains 3” diam., 75” focal length, ground

‘and polished objective
2D

lens and necessary eye
E ® 15)

pieces. Magnifies 50x to
250x.  Full instructions.

Ship. wt. 1 Ib
ITEM NO. 123

OU SAVE AT $2-45
i_----"_----------------------'
1 HUDSON SPECIALTIES CO. ,
I 40 West Broadwoy, Dept. RE-6-50 H
! New York 7, N. Y. i
' 1 am enclosin® full remlttance for items circled below.
: Shlpplng charges include i
1 deposit of $........ Ship balance C.0.D. §

I MINIM M C.0.D. OROER $5.00.
€.0.D. ORDERS ACCEPTED oNLV WITH 209, DEPOSIT |
I INCLUDE SHIPPING CHARG 1
T Circle Items wanted 1
: 87 1se 147 33 152 160 123 |
1
I Name.....eooeasorroosnocsasnnsaacnans 000006 ey
T ° Please’ Print Clearly H
: Address . .ocovosonn eessesessesass eesrsesans 1
]
: CitY eoveeeeetsennnsonnnns Zone State....... ]

N e L Y N e e
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ADVERTISING INDEX

Adson Radio & Electronics Company............. 86
Allied Radio Corporation . .

Almo Radio Coporation ... ... .................. 9l
Amplifier Corporation of America. 90
Approved Electronics ........................... 9%
Arrow Electronics ............. .75
Bell Telephone Laboratories, Inc. . 51
Brooks Radio Dist. Corporahon . .97
Buffalo Radio Supply ........... .12
Burke, John D, .. ... .. ... ... .95
Capifol Radio Engineering Institu .7
Certified Television Laboratories . . 63
Channel Master Corporation ...... .13
Chelsea Television Center . ... .9
Cinex, Incorporated .......... . 63
Cleveland Institute of Radio ............ .2
Clippard Instrument Lab., Incorporated . . 85
Commercial Trade Institute .............. .92
Communications Equipment Company .......... 2%
Coyne Electrical School ................ .95
DeForest's Trcinini, Incorporated .............. I
Allen 8. DuMont Laboratories .... .98
Editors and Engineers .......... .76
Electro-Technical Industries ....... .. 86
Electronic Instrument Company, Inc. . 59
Electronic Measurements Company . 88
Energy Farm Equipment Company .. .93
Esse Radio Company . 6l
Fair Radio Sales ........... ... il 84
Feiler Engineering Compony .. 86
G & G Radio Parts Service ..................... &7
General Electronics Dist. Company . 53
General Industries Company ................... 77
General Test Equipment Company .. . 8l
Greylock Electronic Supply Company.. . 63
Harvard Laboratory ............................ 9l
Heath Company ...... 14, 15, 16, 17, 18
Hershel Radio .. .64, &5
Hudsen Specialties Compan ......... . 9%
Hytron Radio & Electronics Corporation . Sy
Instructograph Company ................. . n
JFD Manufacturing Company . . 85
Jersey Specialty Company ...................... §5
La Pointe-Plascomold Corporation. 9, 55, &9
Le-Hi Electrical Company ...................... $0
Leotone Radio Corporation ... ... 97
Liberty Electronics .......... P X |
Miller Company, J. W. ..... .97
Murray Hill Books, Incorporated 68, 92
National Company ............. Y
National Plans ... .. ... .. 75
National Radio Institute .3
National Schools  ............... ...l 5
North American Philips Company . .20, 21
Oak Ridge Products ......... ... ... .. ... .. ... 76
Opad-Green Company . . 86
Opportunity Adlets ............. . 83
Precision Apparatus Compony ...... .74
Precision Radiation Instrument Co. . . 8!
Pres-Probe Company .............. . 8%
Progressive Electronics ... . 83
Quam-Nichols Company ........................ 92

RADIO SCHOOL DIRECTORY
(Pages 94-95)

Baltimore Technical Institute

Bliss Electrical School

Candler System Company
Capitol Radio Engineering Institute
Commercial Radio Institute
Delehanty Institute

Hollywoed Sound Institute
Hollywood Technical Institute
Indiana Technical College

Martin School of Radio Arts, Don
Massachusetts Radio School
Milwaukee School of Engineering
RCA Institute

Radio Television Institute
Tri-State College

Valparaiso Technical Institute
YMCA Trade & Technical Schools

RCA Yictor Division Radio Corporation of America
Inside Front Cover, Back Cover

Radcraft Publications .... .13
Radio City Products ...... .. . 89
Radio Corporation of America .12
Radio Dealers Supply Company ......... .. 80
Radio Supply & Engineering Company .. .. 56
Radionic Equipment Corporation ....... ... 95
Raytron Mfg. Company ............. ... 87
Sams & Company, Inc., Howard W 82, 83
Senco Radio, Incorporated ........ .. 88
Sprague Products Company ..................... 4

Sprayberry Academy of Radio .Inside Back Cover

Standard Transformer Corporation 74
Sun Radio & Electronics ............... . 87
Sutton's Wholesale Electronics, Bill ... 91
Swedgal Radio, Incorporated ....... .91
Sylvania Electric Products ...... . 57
Technifax ... .......... ... ... . 85
Tel-A-Ray Enterprises, Incorporated . 84
Tel-O-Tube Sales Corporation ........ . 83
Telrex, Incorporated .......... .90
Transvision, Incorporated .70
Trio Manufacturing Company .19
Yideo Products Corporation .. . 81
Ward Products ................. .75
Weller Manufacturing Company . . 8
Workshop Associates, Inc., The ................. 50

RADIO-ELECTRONICS for
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Book Reviews
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l o[)eO[One Special: TV Shatterproof

Salety Giass; 101427x

034"
10" TV Frame; ivory
plastic

BARGAIN KITS

RF, Ant. & Osc. Coils . . Kit of 10 asstd...,.. $0.98 |
Moulded Bakelite Condensers . . amold
.00001 to .2 mfd., 200-6U0WV, Kit of 50 asstd 2 49
Dial Scales . , Acetate & glass. Kit of 25 asstd
Dial Escutcheons . . Rnd.,
Knobs . . Spring & set screw. Kit of 25 ass
Wafer Sockets . . 4 t0 8 pin. Kit of 12 asstd..
Voltage Dividers . Multl tapped; 10 asstd.....
shieid Cans . . for ‘many radio uses. 185 asstd
Kit of 15 as
W.W. carbon Less

slide rule, etc. 25 asstd
td.

Mica Trimmers & Padders .
Volume & Tone controlx ..
switches, Kit of 10 asstd,. ... v iuivovaaane
Wire-Wound Resutors .. 5 to 20W. 15 as:

Dial Windows , . Glass & acelaw Kit of 12 asstd 1
Bakel-te Coil Forms .. w 0 . Kit of 18 asgstd. .
New ‘“Jumb Kit™ 1

POUNDS of COILS T ANSFORMER WIRE,
CONDENSERS, RESISTORS, lfTC E’I'C Our
BlGGEST SELLER (shpg. wt. 21 1bs.) ONLY.

MAIL ORDER SPECIALS - |

Cabinet Draw Slides . . Silent, ball benr\ng 137—
$1.89 pr.: 15"—$1.98 pr.; 18127—%2.19 p
Hvy. duty all-steel 161/3"—52 89 pr.
W-1108B Army Field: Wire W

150-350 f¢. only. PERFECT “CONDITION ,
Linen Bakelite . 5 131/:”x13/4"x1/a"—4a $.10,
Experimental Tu . for Testing,. R

5 esearc h. .
ete. Fil. tested. Kit of 20 assm rcvg types. . .$1.00
17 deev

27 Round Meter Case & Gia .
‘.59

SW.2:

I3 MeEB. oo vt s et e e

m

S0OW-18 ohm lgeo:tai (lﬁc)
5 Ohm

- Ohm ‘'‘Dividohm’ adj. resistor

Radic Hardware Treasure ., .

of Nuts, Screws, Washers,
Crystal Pick Up Arms
ryshl Cartrndge
ms . . a”;

FULL POUND CA.N

Philco *

Picke u‘r
9” McGuire channer Arm oo l
Phnno Needle Cup . prin: er. .ea. s
F.W. Selenium leﬁlf‘er ..

‘e
Ar less cartridge

Aluminum housing’ for cryl!al mike....o0.000 .
120” Whip Antenna . . ects, & spr(ng base~. 1.98-
Telescoping Antenna ., 39" to 10 .
Way Phone Jack . . for recessed’ wall o
Same as above, with brown. plastic cove; pln(e -39

JK-24 Phone Jack , . 2 way. Open fil, o1

" enam rl!!!

P.P. 50L6 Output Transformers . . ea. $. 29
Auto Noise_Suporessors . . elbo
3:1 Audio Transformer . .
Grllle Cloth . . 127”x14” Mahog: 81

(per 100 Mlnuture (17 8q. le/g')
Gt (114" sqxa 4 ”— $1.2%; Medium (114~

$1.49; Large (2” sq. x5")—sl 79.

Rubber Line Plugs . . bvy. duty...... ea. 9c. 10/79c¢

MIN. ORDER $2.00 209, Deposit Req. on all COD’a
Please add sufficient postage—excess refunded
Full Remittance with Foreign Orders

434

RADIO CO.

@7 Dey Street,

E IE NewYork TN Y, l

CHELSEA Spotlight VALUE
LATEST LIC. RCA

16° CHASSIS

COMPLETE with Picture Tube

<f75[59.50

plus $1.80 Fed. Tax

¥ A SET
NOT A KIT
JUST PLUG IT IN—IT WORKS!

A price-shattering offer of our superior C-4 Re-
ceiver. completely wired, factory-engineered, aligned
and tested. Quality controlled all the way. with
improved AGC and AFC, and Standard Coill Front
End down to 45 microvolts. RMA Guarantee.

Same Chassis for 19” operation.
Complete with Picture Tube $199.95.
plus 81.80 Fed. Tax

ll Send certified check or money order for $25 aa
deposit . . . balance COD. FOB, N.Y. Write or call
Dept. B for literature and prices.

The House of Bargains
CHELSEA ZEiveiNe.

Dep?. 807, 130 W, 42nd St., N. Y. 18
Tel: LOngocre 5-2254-5-6

Prices subject to change without notice.

JUNE, 1950

-188-A, -193,

SCHEMATIC MANUAL FOR SUR-
PLUS ELECTRONIC EQUIPMENT,
Yolumes I and ll. Prepared by Depart-
ment of Commerce, Office of Technical
Services, Washington, D. C. 8 x 10l%
inches. Price $1.00 each.

These two volumes of schematics,

wiring diagrams, and other pertinent
data on surplus electronic equipment,
are reprinted from technical manuals
and bulletins on the equipment. Volume
I, designated PB No. 98487, has sche-
maties of the following units: ARC-4,
-5; BC-191, -222, -223, -312, -314, -342,
-344, -610, -614; DY-8; MD-7; PE-49;
R-24 through R-28; RT-19; SCR-177-B,
-210, -24 y =299 and T-18
through T-23.
" Volume II (PB No. 99539) contains
the following schematies: AN/TRC.2;
BC-453 _through BC-459, BC-474,
-652-A, -653-A, -654, -696-A, -946-B,
-1306; DM-40-A through DM-43-A;
GN-44-A; SCR-274-N, -284-A,
-506, and SCR-694.

TELEVISION COMPONENTS HAND-
BOOK. Published by Technical Adver-
tising Associates, Cheltenham, Penna.
(Handled through Phileo distributors.)
6 x 914 inches, 160 pages. Price $2.50.
A data book on characteristics of
major television receiver components
and common TV circuits, this hand-
book fills the gap between most tele-
vision text and engineering workbooks
and manuals. Diagrams of various TV
circuits are presented and specifications
for such components as deflection coils,
output transformers, switches, resis-
tors, and capacitors are given. TFhis
book is a companion to the Radio Com-
ponent Handbook which was reviewed
in our December 1949 issue~—R.F.S.

ELECTRONIC ENGINEERING MAS-
TER INDEX (1947-1948). Published by
Electronics Research Publishing Co.,
Inc., New York. 7 x 934 inches, 339
pages. Price $19.50.

The 1947-1948 edition of the index
is a recent addition to the bibliographi-
cal series whi¢h lists references to
electronic and allied literature pub-
lished throughout the world since 1925.

In . addition to listing material in
approximately 250 publications, the
index also includes references to de-
classified documents published by the
U.S., Canadian, and British govern-
ments; and patents issued during 1947-
1948 by the U.S. Patent Office. The
book concludes with a bibliography of
engineering books published ‘during
1947-1948 and an 11-page cumulative
cross index of subjects which appear in
the 1925-1945, 1946, and 1947-1948
issues.—R.F.S.

BBC YEAR BOOK FOR 1950. Pub-
lished by the British Broadcasting
Corp., London, England. 5 x 71 inches,
176 pages. Price 3 shillings sixpence.
As with past editions, this Year Book
contains accounts of the past year’s ac-
complishments by the BBC and discus-
sions of radio subjects in general, each
written by a well-qualified person. Pho-
tographs of prominent personalities

abound. 2o
-~
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295ma—I117V-730V center tapped

FILTERS

NO HERRINGBONE |
NO SOUND BARS |
NO JITTERS!

This New TV HIGH-PASS FILTER
will reduce interference which may be
picked up by the j-f. amplifier of your -
tv. receiver.

The Miller No. 6168 High-Pass Filter.
diminishes spurious signals which arise
from strong, local fields generated by:
1. Amateur radio transmitters.

2. X-ray or medical diathermy equip.
3. Short wave stations.

4, Industrial rf. heating units.

5. Various electrical appliances.

Filter is designed to attenuate all sig-
nals to 40 megacycles. All television
channels passed with minimum loss.
Installed easily in antenna lead-in. No
tuning required. Dim. 1-7/16" by 1-%"
by 3-%" high.

Cat. No. List Price
6168 For 300-ohm line $5.00

See your Wholesaler or

write us for literature

\
J. W. MILLER COMPANY
5917 5. Main 5t., Los Angeles, Calif.

@ BUILDERS OF QUALITY RADIO INDUCTANCES SINCE 1924

WE SCOOP THE MARKET FOR BARGAINS
Bringing 'you ... NEW STANDARD MERCHANDISE

Lowest prices and a money back guaranty.

RADIO-TUBES, STANDARD MAKES—
Thousands of them, first come first served, ACT FAST!

1C5 1J6 3B7 56 1005 YOUR 142

1C6 10Y 39 89 1299  CHOICE
3931

QuarITyY

1A5 6G6 6AF6 35Z5 37
195 &H6 6SD7 35W4 43 Your
v 6K7 14A7 35/51 77 Chme
1LDS 6X5 25A6 24A

2X2 7C5 VR150 36 80
15000—AMPHENOL LOCTAL SOCKETS..ca. 1¢
1800—15' ANTENNA HANKS, on spaols. ea. 7¢
6504’ LINE CORDS, incl. plugs...... 0. 9¢
8000—50, PHILCO FURNITURE POLISH oo, 97
325--$5.00 SAPPHIRE NEEDLES ...... ea. 69+
700—5” PM SPEAKERS, ainico-5........ a. 98¢
700—OUTPUT TRANSFORMERS (50L6) ca. 36¢
280—OUTPUT TRANSFORMERS (6V6).ca. 36¢
95—UNIVERSAL OUTPUT TRANS.....ca. 89¢
1400—VOL. CONTROLS, I/, /3, | me w/s . 29¢
9000—1-1b. SPOOLS ROSIN SOLDER. . 49¢
40—SETS 3-UNIVERSAL BALLASTS. . sef $1.49

24—ASTATIC LP PICKUPS, cornp!e?e ea. 1.39
100—~ASSORTED TUBULAR CONDENSERS 3.95

100—~ASSORTED SOCKETS ............ .95
100—ASSORTED KNOBS .............. 2.95
100—ASSORTED PILOT LIGHTS........ 4.95

100—ASSORTED TERMINAL STRIPS
100—~ASSORTED BLANK TUBE CARTONS. 4 89

1200—1R5, unbranded, fully guaranteed.ea. 29¢
TELEVISION POWER TRANSFORMER
0Nl'$6'74

1.39

5V-6 amps—5Y-2 a—I12.6Y CT—5a
TV TWIN LEAD-IN, 300 ohms, 100 feet.........
TV COAXIAL CABLE, 72 ohms, 100 feet

We buy your excess stock of television & radio tubes
and parts. Send lists—specify makes and quantities.
Immediate cash offer will follow. We only buy new
merchandise.

BROOKS RADIO DIST. CORP.
80 VESEY ST., DEPT. A, NEW YORK 7, N. Y.
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Bent-Gun, exclusive DuMont
design, bends the electron
beam only onece instead of -
twice as in other designs.
Permits sharper spot focus.

e

New Du Mont gray face plate

Specifications

Sverallslength big M AE iy o ... 18%°
Diameter of Bulb . ... ... .. Lol
Useful Screen Diameter
Base 1
Bulb Contact .Recessed Small Cavity Cap
Anode Voltage ... ... .. 11,000 Volts D. C: - . . )
Grid No. 2 Voltage . 250 Volts D. C. For the first time this popular tube
Focusing Coil Current . 110 Approx. Ma D. C. type is offered with all the refine-

Ion Trap Current...... ... 120 Approx. Ma D. C. :
Grid No. 1 Circuit Resistance ... 1.5 Max. Megohms ments of the Du Mont design.

Modification of the Bent-Gun
‘makes possible the use of single
or double magnet beam-benders
thus assuring direct interchange-
ability with other 12LP4's, yet as-
suring that extra sharpness pos-
sible only with the Du Mont gun
structure.

An ideal tube for improving the
performance of existing receivers,
using the Type 12LP4, or for incor-
poration in new receiver design.

Literature and quotations on request

*Trade-Mark

~ ALLEN B. DU MONT LABORATORIES, INC., Tube Division, Clifton, N. J. Plants at Allwood and Passaic, N. J.
%ﬁ-.ui ol | e = ] 1 i + i ) L L i ol et L B b i

PRINTED IN THE U. S. A, BY THE CUNEO PRESS, INC.

www americanradiohistorv com
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HERE IS THE LONG SOUGHT ANSWER IN TELEVISION TRAINING FOR THE MAN
ALREADY IN RADIO! TRAIN AT HOME—FULL PROGRAM —4 TO 8 WEEKS!

Low Cost— Monthly Payments. Everything You Need to Learn...

TELEVISION

I Send You NOT JUST an Ordinary TV Kit—But a Complete
Training System Including TV Test Equipment
- ' 3 Here is the NEW Combination Sprayberry
; Television Training System

Out of my laboratory has come an entirely new Tele-
vision Training...cutting months off the time required
in old methods. 1 give all the knowledge and experi-
ence you need in weeks instead of months, I start
where your present radio experience ends. The same
day you enroll with me, I rush the first of many big
Television kits that I will send during your training.
From the first hour you are experimenting and testing
practical TV circuits...and you keep right on from
one fascinating experiment to another. You build the
remarkable new Television Receiver-Tester illustrated
at the left and useful TV Test Equipment. I give you
theory, too, but it’s 1009% practical stuff that will make
money for you in Television.

YOUR CHOICE-OF
7, 8% OR 10 INCH
TELEVISION PICTURE SIZE

Exclusive THREE-UNIT Construction

You build my Television Receiver-
Tester in three separate units—one
unit at a time...each comp ete and
se!f contained within itself. With
each unit you perform dozens of im-
portant experiments—and each unit
may be used in actual Television
receiver servicing. In this way my
training may save you many dollars
by eliminating the need for costly
TV Test Equipment. With these
three units you can locate most TV
Receiver troubles quickly and easily.

TV Tuner —I.F. Unit

Contains the RF amplified local
oscillator, mixer and three stages of
broad band IF amplification and
the video second dector. The output
constitutes the video signal and
audio IF signal. For training, it is
used to build and test video second
detector, and stagger tuned IF
amplifier obtaining 4.5 mc band
pass. For TV servicing, it becomes
a TV calibrator for IF alignment,
substitute tuner, IF signal injector
and second detector.

BE READY FOR TOP PAYING TELEVISION JOBS

If you are a radio-serviceman, experimenter, amateur or advanced
student . .. YOUR FUTURE IS IN TELEVISION. Depending upon

where vou live, Television is either in your town now .

.. or will he

there shortly. This is a vast new industry that needs qualified rrained
men by the thousand to install and_service TV sets. There’s really
big money in Television, but you MUST know what you are doing
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to “cash-in” on it. I will train you in a few short weeks if you have
had previous radio training or experience.

VETERAN S - Radio por-
tion of training available
under G. L. Bill

FILL OUT AND MAIL COUPON

Get these Valuable Books F R E E .’

Every Radio Serviceman today realizes his
future is in Television. He knows he
MUST have training—sbe right kind of
practical truining such as I am now offer-
ing—to protect his job, his business for
the future. This is equally important for
the man just starting out. And so I urge
you to get the facts I offer you FREE and
without obligation. Learn how quickly
and easi'y vox can get into Television.
Fill out and mail the coupon TODAY.
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Video-Audio Amplifier Unit
Provides 4.5 mc IF ratio detecror,
low voltage power supply. For TV,
it becomes the audio outpur, includ-
ing speaker, video output and low
voltage power supply for RF and IF
stages. For training, it is used to
build and test transformer type
power supplies, audio, video, IF
amplification and FM detection. For
TV servicing, it is an audio signal
tracer, IF signal tracer, video signal
tracer and low voltage power supply.

Video Tube “Scope” Unit
Scope unit contains low and high
voltage (6000 V.) power supply for
independent operation. For tele-
vision, it becomes the sync, vertical
and horizontal sweep circuits and
their power supplies. For training,
it is used to build and test most TV
power supply, deflection, sweep,
oscillator, ami sync circuits. For TV
servicing, it is a video signal tracer
and sweep signal analyzer as well as
substitcute high and low voltage
power supplies.

IMPORTANT—FOR MEN JUST STARTING OUT IN RADIO-TELEVISION

If you have no previous experience in Radio work,

be sure to mark

that fact on the coupon below. 1 will send you complete informartion
about my Radio-Television training that starts wicth basic funda-
mentals and carries you right through my new Radio and Television
Training. I will send you my two big Radio-Television hooks,
including an actual lesson selected from my course. 1 want you to
know exacily what this great industry has in store for you. There
is no obligation, of course, and NO SALESMAN WILL CALL.

www.americanradiohistorv.com
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SPRAYBERRY ACADEMY OF RADIO, Dept. 20-K
111 North Canal St., Chicago 6, III.

Please rush to me all information on your Radio-Tele-
vision Training plan. I understand this does not obligate
me and that no salesman will call upon me.

Please Check Below About Your Experience

[0 Are You Experienced?

[0 No Experience
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THE QUALITY OF RCA TUBES
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IS UNQUESTIONED

¢/ are RCA

o+« pioneered for AM, FM, and TV

AMONG THE RECEIVING TUBES used
industry-wide during 1949, seven of
the top ten volume types were RCA
pioneered. Of the remaining three,
two were of basic RCA design. Almost
one-half of these industry-wide leaders
were also among the top ten volume
types used in the radio and television
service business during 1949.

Only tubes of unquestionable quality
—both as to design and manufacture—
could merit such acceptance by the
industry. Here are leaders designed by
the Leader—familiar types, such as the

RCA 6SN7-GT and 6AGS .. and
more recently the 1B3-GT, GBAG,
6)6, 6AUG, and GALS. Their wide-
spread application has permittec pro-
duction to be concentrated on “ewer
types ... which, in turn, has accointed
for lower costs, improved qualit=, and
greater uniformity.
r b4 7

This is but one instance of how
RCA’s engineering leadership adds
valye beyond price 1o the RCA tubes
you sell. It is a value shared alike by
you and your customers.

Always keep in touch with your RCA Tube Distributor

a
| ELECTRON TUBES
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