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’
TS DONE WITH MIRRORS!

Protected by a wall of lead bricks and using a
mirror to guide his instruments, this Bell Labora-
tories scientist is preparing a solution of a radio-
active isotope, for use as a tracer to study materials
for your telephone system.

Bombardment by neutrons turns some atoms of
many chemical elements into their “radioactive
isotopes”; these are unstable and give off radia-
tion which can be detected by a Geiger counter.
Chemically a “radioactive isotope” behaves exactly
like the original element. Mix the two in a solution
or an alloy and they will stay together; when the
Geiger counter shows up an isotope, its inactive
brother will be there too. Minute amounts beyond
the reach of ordinary chemical methods ean be
detected — often as little as one part in a billion.

The method is used to study the effect of com-
position on the performance of newly developed
germanium transistors — tiny amplifiers which may
one day perform many functions which now require
vacuum tubes.

It enables Bell scientists to observe the bchavior
of microscopic impurities which affect the emission
of electrons from vacuum tube cathodes. It is of
great help in observing wear on relay contacts.
And it may develop into a useful tool for measuring
the distribution and penetration of preservatives
in wood.

Thus, one of science’s newest techniques is
adopted by Bell Laboratories to make your tele-
phone serve you better today and better still
tomorrow,

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING. FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE.

www.americanradiohistorv.com
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America’s Fast Growing Industry
(A Offers You A/l Three

| TRAINED
MEN AT HOME

OWNZ SBCCESSFUL BUSINESS
“Today am considered an expert
Radic.Te evision Techniclan. 1 have
four employees working in my sho
Repair business has doubled."—PAU
MIhER. Toledo, Ohio.

RADIO ENGINEER ABC NETWORK

“4 years ago, | was a bookkeeper with
8 hand-to-mouth salary. Now | am a
Radio Engineer with key station of
the ABC network.”—NORMAN H.
WARD, Ridgefield Park, New Jersey. ‘

$5 TO $18 WEEK IN SPARE TIME

“While learning, made $5 to $10 o
- week in sparc time. Now have a spare

time shop in my home and carn as

high as $25 8. week."—LEANDER
ARNOLD, PontiaZ, Michigan.

SERVICING BUSINESS PROFITASLE
“For the past twe years, [ have been
operating my own Servicing business.
et profit, $6850. N.R.I. training
made it possible.” — PHILIP G. -
BROGAN, Louisville, Kentucky. —r

GETS FIRST JOB THROUGH W.R.I.
“My first job, with KDLR, was obe
- tained for me by your Graduate Serv.
§ ice Dept. Am now Chief Engineer,

Police Radio Station WQOX.'—T.
S. NORTON, Hamilton, Ohjo.

SEES PROFIT IN RADSO-TELEVISION
“I am operating my own Radio Sales
and Servier business. With FM and
Television, we are looking forward to
a very prefitable future”—ALBERT
PATRICK, Tampa, Flarida.

SPARE TIME SERVICE PAYS WELL
“Work onmlr in spare time at Radio
> o and average aboat $40 a month. Knew
- nothing abeut Radio before enrolling
with N.E.1.”"—SAMUEL T. DEWALD,
St. Claiz, P2nnsylvania.

| Will Train You at Home .

You Practice Servicing or Communications

BE A SUCCESS AS

RADIO-TELEVISION

TWo
FREE BOOKS
SHOW HOW

MAIL COUPON
1,

1

9

1. EXTRA MONEY
IN SPARE TIME

As part of my servicing course, I send you SPECIAL
BOOKLETS starting the day you enrall that show
how you can make $5, $10 or more a week EXTRA
fixing neighbors’ Radios in spare time while learning.
Tester you build with parts I send helps

2. GOOD PAY JOB

Your next step is a good job installing and servicing
Radio-Television sets, or becoming boss of your own
Radio-Television Sales and Service Shop, or getting a
good job in a Broadeasking Station. In 1945, there were
943 Radio Stations. Tcday, about 2,700 are on the air! iy
Result—thousands of qualified men steppad into good 7 y
jobs. Then add developments in FM, Two-Way Radio, i [} A 3-8
Police, Aviation, Marine, Micro-wave Relay Radio. \*—"u-\z_ﬂ
Think what this means! New jobs, more jobs, good -

pay for qualified men.

3. BRIGHT FUTURE

And think of the opportunities in Television. Only 19
Stations were on the air in 1947. Today, more than
fifty. And the experts say there will be over 1,000
within three years. Manufacturers are producing over
100,000 Television sets a month. Be a succezsful Radio-
Television Operator or Technician . . . get in line for
success and a bright future in America’s fastest-grow-
ing industry!

Building circuits, conducting experiments with

with MANY KITS

I've trained hundreds of men with no previoiis ex-
perience to be successful TECHNICIANS. 1 will
train you, tyo. Or now you can enroll for my NEW
practical course in Radig-Television Communica-
tions. Train for your FCC operator's or tachni-
cian's license. You learn Radio-Television theory
from clear, illustrated lessons in my tested home
study courses.

As part of both my Servicing and Communica-
tions course, I serd you MANY KITS of modern
equipment that “bring to life” theory you learn.

them, introducing and repairing defects, zives you
valuable, practical experience. (Some of the equip-
ment you get is.shown below.) Everything 1 send
is yours to keep.

Mait Coupon for Books FREE
Coupon entitles you to ACTUAL LESSON on
Radio Servicing with many pictures and diagrams
plus my 64-page book, *“HOW TO BE A SUCCESS
IN RADIO-TELEVISION" . . | both FREE. See
what my graduates are doing and earning. Send
coupon today. J. E. SMITH, President, Dept. O
National Radin Institute, Pioneer Homa
Radio School, Washington 9, D. C.

GET THIS TRAINING
WITHOUT COST
UNDER G. L. BILL. -
MAIL COUPON NOW.

You Build This MODERN RADIO

As part of my Servicing course, I send you
speaker, tub2s, chassis, loop antenna,
transformer, EVERYTHING you
need to build this modern Radio. Use

You Build This TRANSMITTER

As part of my New Communications course,
I send parts to build this low-power broad-
casting Tranamitter that shows how to put a
station “on *he air." Perform procedures
demanded of Broadcast Station operators,
conduct many tests, experiments, It's yours
to keep.

Yoiirs to keep.

it to conduct many valuable tests and @
practice servicing.

MR. ). E. SMITH, President, Dept. 0CX.

National Radio Institute, Washington 9, D. C.

Mail me Sample Lesson and 64-page Book about How to Win
Success in Radio-Television—both FREE. (No salesman
] will eall. Please write plainly.)

Age
: Address. ...

| ) City.... Zone....... State.
J ] Check if Veteran Approved Under G. I. Bill
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SHORT WAVE CRAFT* TELEVISION NEWS*
RADIO & TELEVISION
*Trademark registered U. S. Patent Office

T

formerly RADIO-CRAFT

MEMBER
AUDIT BUREAU OF CIRCULATION

R. H. Dorf, Associate Editor

|I. Queen, Editorial Associate

Angie Pascale, Production Manager

Wm. Lyon Mclaughlin, Tech. lliustration Director

Hugo Gernsback, Editor-in-Chief
Fred Shunaman, Managing Editor
M. Harvey Gernsback, Consulting Editor
Robert F. Scott, W2PWG, Technical Editor

G. Aliquo, Circulation Manager

Lee Robinson, General Manager
Robert Fallath, Promotion Manager

John J. Lamson, Sales Manager
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Announcing $1,200.00 Prize Contest—Radio-Electronics in Home........ See Page 35

Editorial (Page 23)

Home Radio-Electronics. ........oiiiiaaiis. by Hugo Gernsback 23
Television (Pages 24-29)

A De Luxe Televiser, Part 111t by Charles A. Vacarro 24

Reports from Television Dx-ers............... F P 27

Television Dictionary (Continved)................... by Ed. Bukstein 28

Television Service Clinic......... .. ... ... by Walter H. Buchsbaum 29
FM (Pages 30-32)

A Ten-Tube FM Receiver for Only $10.00. ... .. by Robert C. Minnick 30
Audio (Pages 33-37)

Applause Meter..............ceeeiieieaienn....by Guy S. Cornish 33

Miniature-Tube A.F. Amplifier................ by R. Cameron Barritt 36

Amplifier Has Unusual Circuits. ... ..o 37
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Atomic Energy Beam Rivals Heat of Sun {Cover Feature}........... 38

Electronics Detects Cancer with Vacuum Tube Voltmeter............ 39

Electronics Goes to the Dogs. ......cviiiieneiinnieaeno oo 40

Everything Radiates. ... ... oot by Baldur Meyer 4l
Amateur (Pages 42-43)

How to Become A Ham, Part VI. ... .by George W. Shuart, W4AMN 42
Servicing (Pages 44-52)

Murder by Radio. . ..o by Guy Slaughter 44

Review of Recently Issued Tubes. ... ... ...ty 45

Repairing Radios from a Wheelchair. ... ......... by Wendell Ward 46

Shunting Potentiometers. . .. ... iasn by Hugh Lineback 48

Fundamentals of Radio Servicing, Part Xlll—The Power Supply
by John T. Frye 50

Construction (Pages 54-60)
Seven Unusual Power Supplies. ...............by Lyman E. Greenlee 54
Test Instruments (Pages 62-69)
Multi-Purpose Tester. ...t by P. F. Egerton, Jr. 62
Z-Axis Input for SCOPE. ... eiviiiiniiiiiaiauano.. by Ted Ladd 64
Miniature Tester Uses I-inch-Diameter Meter
by Rufus P. Turner, K6Al 66

Calibrating Frequency Bridge. ... it by 1. Queen 69
Departments
The Radio Month........ 8 Miscellany .......... ... 82
Radio Business.......... 10 New Devices. ............ 86
New Patents............. 70 Question Box............ 88
Technotes .............. 75 People . ..ooiiiiiiiiiin 90
Try This One............ 78 Communications ........ 92
Radio-Electronic Circuits.. 80 Book Reviews............ 95

Dr. J. D. Cobine melting a quartz rod with
General Electric’'s new nitrogen-atom torch.
Kodachrome courtesy General Electric Co.

ON THE COVER:

RADIO-ELECTRONICS, March, 1950, Volume XXI. No. 6. P’ublished monthly. I’ublication Office: Erie Ave.
¥ to G Streets, Philadelphia 32, Pa. Entered as second class matter NSeptember 27, 1943, at the post office at
P'hiladelphia. Pa., under the Act of March 3. 1879, SUBSCRIPTION RATES: In U. 8. and Canada, in U. 8.
possessions, Mexico, South and Central American countries, $3.50; $6.00 for two years; $8.00 for three years:
single copies 3Uc. 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 from a recent wrapper.
RADCRAFT PUBLICATIONS, INC. liugo Gernsback, Pres.; M. Harvey Gernsback, Vice-Pres.; G. Aliquo, Sec'y.
Contents copyright, 1950, by Radcraft Publications, Inc. Text and illustrations must not be reproduced without
permission of copyright owners.

EDITORIAL and ADVERTISING OFFICES, 25 West Broadway, New York 7, N. Y. Tel. REctor 2-9690.
BRANCH ADVERTISING OFFICES: Chicago: 308 W. Washington Street. Telephone RAndolph 6-7363. Los Angeles:
Ralph W. Harker, 1127 Wilshire Blvd.,, Tel. MA 6-1271, San Francisco: Ralph W. Harker, 582 Market St., Tel.
GArfield 1-2481, FOREIGN AGENTS: Great Britain: Atlas Fublishing and Distributing Co., Ltd., London E.C.4.
Australia: McGill's Agency. Melbourne. France: Brentano's, Paris 2e. Holland: Trilectron, Heemstede. Greece:
International Book & News Agency. Athens. So. Africa: Central News Agency. Ltd.. Johannesburg; Capetown; Durban,
Natal. Universal Book Agency. Johannesburg. Middle East: Steimatzky Middle East Agency, Jerusalem, India: Susil
Gupta (Distributors) Co., (‘alcutta, Breadway News Centre, Dadar, Bombay #14. K. L. Kannappa Mudaliar, Madras 2.
Pakistan: Paradise Book Stall, Karachi 3. )
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See the

Whole Picture

on all-new 16"

NATIONAL

-FELEVIGION

Now at last, see the whole picture
exactly as transmitted on a big 16"
rectangular screen. No lost corners!
No.corner distortion! The new black
face increases the contrast, elimi-
nates glare. Even old films are
reproduced on these new history-
making National models with «
sharpness and clarity never before
achieved!

ALL-NEW CHASSIS features a built-in
“tyrnstile’” antenna with directional
switch, a highly sensitive turret tuner,
four stages of LF. for extra gain in fringe
areas, and a full 4 mc. video bandwidth
for magnificent *hair-line” fidelity!

MODEL TV-1625
Handsome console of hand-
rubbed mahogany veneer with
the revolutionary 16" rect=
angular tube, all-new chassis
and a 12" speaker. . $339.95

Also available in table model
TV-1601 at $289.95

\\\‘_,.z-"’r;‘. :
NATIONAL COMPANY, Inc.

MALDEN, MASSACHUSETTS

RADIO-ELECTRONICS for
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Build This
uperheterodyne

You receive complete standard eguip-
ment, including latest type High-Mu
Tubes, for building various experi-
mental and test units. You progress
step by step until you build a com-
plete Superheterodyne Receiver. It is
yours to use and keep.

YOU RECEIVE THIS
PROFESSIONAL MULTITESTER!

You will use this professional instru-
ment to locate trouble or make
delicate adjustments—at home —on
service calls. You will be proud to
own this valuable equipment. Com-
plete with test leads.

You construct
the Transitron
Signal Genera-
tor shown here.
demonstrating
Transitron prin-
ciples in both
R.F. and A.F.
stages. You
study negative
type oscillators
at firsthand.

SIGNAL GENERATOR

AUDIO OSCILLATOR:

An electronic
device, which
produces audio-
frequency sig-
nals for modu-

lating R.F. (radio frequency) carrier
waves, testing A.F. (audio frequency)
amplifiers, speakers, etc.

of which, 8 4-
tube set, is shown
here. You learn construction, align-
ment, make receiver tests, and do
trouble shooting.

MARCH, 1950

et

' RADIO, TELEVISION
and ELECTRONICS

Master ALL Phases

: J ) Get Complete Training. You Receive and Keep All Tubes,

Equipment, Parts and Lessons. No Exira Charges.

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 freguencies
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 Tresident
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

YOou
LEARN BY
DOING

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

hands various

You will find all lessons easy to under-
stand because th2y are illustrated
throughout with cear 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 dicticnary,
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-

below ]
Check coupon belo formation.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIF. - EST. 1905 |35 I
FIND OUT NOW ... MAIL COUPON TODAY
National Schools, Dept. RE-3 i
4000 South Figueroa Street |
Los Angeles 37, California
Send me your FREE book “Your Future in Radio’” and }

Free!

NEW, ILLUSTRATED
OPPORTUNITY
BOOK AND SAMP.

LESSON SHOW YOU ﬁ
HOW WE TRAIN ~
YOU ... SEND FOR
THEM TODAY! NG
COST. NO
OBLIGATION.

{m n :;l.ﬁi:l:!]n Jii

Mail in envelope
or paste on
penny postal.

the sample lesson of your course. I understand no sales-
man will call on me.

i

I

I

: I
with your own I
]

|

I

experimental LAME AGR
units such as ADDRESS

those shown at

left, and how cITY ZONE STATE.

to conduct
many tests.
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... RCA Test Equipment

ELECTRONIC vOLTMETER

a6

2k
e 1

,‘f(*..»\w\“vim
3 O l‘,’

CORTEWN

R
VoLtiOumysr
100 Wy 954

The Master VoltOhmyst . . . the most versatile instrument
of its kind. The instrument that “has everything” —the RCA
WV-95A Master VoltOhmyst has no equal for fast and accu-
rate servicing of AM, FM, and TV receivers. It’s a profitable
investment because this one instrument measures capacitance,
current, voltage, and resistance.

With the WV-95A you can measure ac and dc voltages to
1000 volts, dc current from 1 microampere to 10 amperes, re-
sistancefrom0.1ohmto 1000 megohms,and capacitancefrom
4mmfto 1000 mf—all with the usual efficiency and absence
of circuit loading characteristic of all RCA VoltOhmysts.

When used with the RCA WG-275 accessory diode probe,
the WV-95A can be used to measure rf voltages at fre-
quencies up to 250 Mc.

For full details, ask your RCA Test Equipment Distributor
for Bulletin 2F721—or write RCA, Commercial Engineer-
ing, Section C49X, Harrison, N. J. *Reg. Trade Mark, U.S. Pat. Off.

st v

CURRENT
Q*c 1w jous
o
1opa . o100
LR 0.

SELECTOR
RF
.

* 130 AMP

The Standard VoltOhmyst . . . work horse of the
servicing field. The RCA Type 195A measures
ac and dc voltages to 1000 volts, resistance
to 1000 megohms, in six ranges. Reads db
at all audio frequencies. Has zero-center
scale for discriminator alignment. Its 10-
megohm d¢ input resistance insures accuracy
of readings in high-impedance circuits.
WG-263 accessory crystal probe permits rf
voltage measurements to 100 Mc.

The Battery VoltOhmyst , , . the meter you can
vse anywhere. The RCA WV-65A is com-
pletely portable. Batteries last up to 10
months. Measures ac and dc voltages to
1000 volts, resistance to 1000 megohms, and
direct current to 10 amperes. WG-263 ac-
cessory crystal probe permits rf voltage
measurements to 100 Mc. Best buy of the year
at the new low price of $39.50.

Available from your RCA Test Equipment Distributor

‘m RADIO CORPORATION of AMERICA

# TEST EQUIPMENT

HARRISON. N. J.

RADIO-ELECTRONICS for

WwWWW . americanradiohistorv.com
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To a $60 a week man interested m
earning $100 a week and more in

LEVISION

T

and FM

UALIFIED TV REPAIRMEN are in demand. The

ads shown (taken from a single issue of the Wash-
ington Sunday Star) prove it. Every area with TV sta-
tions has openings for servicemen. Every area with TV
stations planned (750 stations by 1955 is a conservative
estimate) will have more openings.

Anyone in the field—if he is to get ahead—needs to
know how to use test equipment, how a TV set works,
why it works, and how to make it work better. You can’t
repair “by ear” anymore. You need knowledge. CREID’s
practical course in TV-FM servicing provides it. De-
signed by teaching specialists, taught by practical TV
instructors, reviewed and checked by qualified service
experts, KEPT UP-TO-DATE through daily contact with

CRET’s affiliated retail sales-and-servicing stores (one of

THE THREE BASIC CREl COURSES:

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

* PRACTICAL TELEVISION ENGINEERING
Specialized training for professional radiomen

% TELEVISION AND FM SERVICING
Streamlined course for men in ‘‘top-third” of field

ALSO AVAILABLE IN RESIDENCE SCHOOL COURSES

CAPITOL RADIO
ENGINEERING INSTITUTE

An Accredited Technical Institute Founded in 1927
Dept. 143B, 16th Street & Park Road, N. W.
Washington 10, D. C.
Branch Offices
New York (7) 170 Broadway * San Francisco {2) 760 Market St

MARCH, 1950

SERVICING

CREI can show you

how to qualify
for jobs like these!

Washington’s largest retailers of TV sets), the CREI
course equips you to qualify for the $100-a-week jobs.

TV is developing fast. Now’s the time to get on the
bandwagon! CREI offers you—in one practical course
at a popular price—greater earnings and a secure future.
Don’t delay. Start your training now—and start apply-
ing your new-found knowledge in your daily work. The
facts are yours for the asking. Mail the coupon now for
complete data.

Veterans: CREI training is available under the G.I. Bill. For
most veterans, July 25, 1951 is the deadline. ACT NOW'!

FREE SAMPLE LESSON

“Television & FM Trouble Shooting” devoted to live,
“dollar-and-cents”, practical practice based on day-to-
day servicing problems. Read this interesting lesson!
See for yourself how CREI training can help you. Mail
coupon for sample lesson, free booklet and details.

MAIL COUPON FOR FREE BOOKLET

- -
= CAPITOL RADIO ENGINEERING INSTITUTE E
= Dept. 143B, 16th & Park Rd., N. W., Washington 10, D. C. =
= Gentlemen: Send me FREE SAMPLE LESSON and complete de- 5
m tails of the TV and FM Servicing home stady course. Also send :
: brochure that explains the CREI self-improvement program and g
m gives complete details and outline of course. I am attaching a =
: brief resume of my experience, education and present position. :
m  Check the Field of Greatest Interest: [ Aeronautical Radio Engineering =
= [ TV, FM & Advanced AM Servicing [3 Broadcast Radio Engmeenng =
m [ Practical Television Engineering (AM, FM, T =
- [ Practical Radio Engineering O Nadlo-EIectromcs in Industry -
- {J 1AM ENTITLED TO TRAINING UNDER G.I. BILL. =
-
= NAME_______ . . e AGE. ... 5
= ADDRESS .. e e m
= CITY._ . S -
-4
= [0 SEND DETAILS ON RESIDENCE SCEOOL.
lllllIIIIIIIIIIIIIllIIIIIIIIIIlllllllllllllllllllllll!

www.americanradiohistorv.com
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ELECTRIC SOLDERING
IRONS

are sturdily built for the
hard usage of industrial
service. Have plug
type tips and are con-
structed on the unit
system with each
vital part, such as

heating element,

easily removable
and replace-
able. In 5
sizes, from 50
watts to 550
watts.

TEMPERATURE
REGULATING
STAND

This is a therma-
statically con-
trolled device for
the regulation of
the temperature
of an electric soldering
iron. When placed on
and connected to this
stand, iron may be main-
toined at working tem-
peroture or through ad-
justment on bottom of
stand ot low or warm
temperatures.

B

For descriptive literature write

AMERICAN ELECTRICAL

HEATER COMPANY
DETROIT 2, MICH., U.S. A.

The Radio Month —

RADAR AND LORAN, when put into

| more general use on ships, will reduce
insurance costs enough to amortize the
costs of installation, according to Rear
Admiral Telfair Knight, chief of the
Maritime Commission’s bureau of serv-
| ices. In a speech last month at a lunch-
eon celebrating the third birthday of
the service's radar-loran school in New
York, Admiral Knight cited reductions
already in effect for radar-equipped
vessels making the hazardous winter
run to Alaska. More than 1,600 mer-
chant marine deck officers have gradu-
ated from the school since its incep-
tion. It is open to all licensed deck offi-
cers; each course lasts one week.

SERVICE CONTRACTS for televi-
| sion receivers were purchased by less
than 25% of those who purchased tele-
vision receivers during the first month
WSAZ-TV, Huntington, W. Va.,, was
on the air. The station is the area’s
first. Other interesting facts shown by
| a survey last month are a strong pref-
erence for sets with built-in antennas
and largest sales (75%) to low- and
middle-income groups.

COLOR TELEVISER improvised last
month by Forest W. Killy, a Roselle,
N. J., electrician, to pick up experi-
mental color broadecasts from New
York’s CBS station, cost only 30 cents,
plus about $4 worth of material from
the junk box. After modifying the
sweep circuits of a standard TV re-
ceiver to conform with the frequencies
of the CBS color system, Killy made a
12-inch color wheel (see photo) out of
cardboard and cellophane. Attached to
| a phonograph motor mounted on a
wood base, the wheel spins at high
speed in front of the C-R-tube screen,
reproducing the scenes in color.

Publication of the report in the daily
press brought to light a number of
similar devices made by New York
{ and Washington radio technicians and
| experimenters.

MOVING MOUNTAINS is still not
very practical but a report from West-
inghouse last month says that the next
best thing was done recently in a
Pennsylvania power-station installa-
tion. A generating plant and a substa-
tion of the Pennsylvania Electric Co.
at Johnstown are 12 miles apart and
separated by a mountain. The expense
of running telephone lines between
generator and substation was too high,
but microwave communication was
blocked by the mountain. The solution
was to bend the waves around the
mountain. This was done with a 20-
foot-square sheet of aluminum placed
on a 50-foot tower 2 miles from the
substation. It is within sight of both
locations. Microwaves hitting it are
reflected to bypass the mountain and
reach their destination in either di-
rection.

TRAFFIC SURVEYS in Los Angeles
are now being made by a set of special
detectors in conjunction with an elec-
tronic digital computer, Science Serv-
ice revealed last month. Detectors,
which close a circuit when a car passes
over them, are sealed to the pavement
with cover tape and rubber cement.
They are connected to a digital com-
puter in the University of California
at Los Angeles engineering laboratory
a mile away. The setup records the
speed of passing vehicles, tells what
lane they are in, totals the number of
vehicles in each lane in a given period
and records speed distribution in a
selected lane during any hour of the day

1950 IRE CONVENTION will be
held from March 6 through with
headquarters at the Hotel Commodore in
New York City. Technical papers by
outstanding technical workers will, as
usual, cover all the important fields of
electronic endeavor. The engineering
show will again be at Grand Central
Palace. RADIO-ELECTRONICS will be

present in Booth K.

| Experimenter Killy and his color wheel. Wheel diameter allows for 6-inch picture.
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MEDAL OF HONOR of the Institute
of Radio Engineers will be awarded to
Prof. Frederick Emmons Terman, dean
of the School of Engineering of Stan-
ford University, at the annual IRE
convention, to be held March 6-9 in
New York City. The
medal, the Insti-
tute’s highest
award, will be given
Prof. Terman for
his many contribu-
tions to radio as
teacher, author, sci-
entist, and adminis-
trator. He is best
known to radio engi-
gineers throughout the world for his
two books, Radio Eungineering and
Radio Engineers Handbook, which are
standard reference works.

Prof. Terman is a native of English,
Ind. He earned his B.A. and E.E. de-
grees at Stanford and a D.Se. at MIT.
He has been a member of the Stanford
faculty since 1925 except for a break
from 1942 to 1945, when he headed the
Harvard University Radio Research
Laboratory. He has been dean of the
engineering school since his return
from Harvard in 1946. He is a past
president of the IRE.

SYNTHETIC MICA with essentially
the same properties as natural mica,
but able to withstand much higher tem-
peratures, has been ecrystallized suc-
cessfully by Dr. Herbert Insley, Alvin
Van Valkenburg, and Robert Pike, the
National Bureau of Standards an-
nounced last month. To allow the mieca
to form at atmospheric pressure in-
stead of under high pressure as it does
in nature, fluorine in the form of fluoro-
silicates is used as a erystallizing agent.
The other components are like those
often used to make glass—quartz, mag-
nesite, and bauxite. The raw mixture
is melted in a platinum-lined ecrucible
in an electric furnice at almost 1,400
degrees C. As the furnace cools, mica
crystals grow from a tiny seed at the
bottom of the erucible.

The largest crystals so far grown at
the Bureau have a surface area of 4
square inches, and have a dielectric
constant of about 6.3.

¢

Flakes of new mica are examined by mi-
croscope for possible structural defects.

MARCH, 1950

X-RAY MICROSCOPE which makes

visible the internal parts of materials
opaque to light was announced last
month by General Electric. Future
refinements of the instrument, which is
still purely experimental, may result in
sharper images and more magnification
than possible with visible light. It may
be able to compete with electron micro-
scopes, with the additional advantage
that specimens need not be enclosed in
a vacuum. At present, magnifications
of 100 diameters have been obtained.

The unit operates on the principle
that X-rays can be reflected from pol-
ished surfaces if they strike at very
small angles. The apparatus consists
of an X-ray tube and a pair of curved
mirrors. The rays strike the mirrors at
an angle of less than one-half degree
after passing through the sample. Like
a convex lens acting on a light beam,
the mirrors bend the rays so as to form
a magnified image on photographic
film. The mirrors in the experimental
setup are platinum-coated slabs of
fused quartz which can be curved by
hand-controlled mechanical pressure to
obtain best focus.

ELECTROSTATIC CHARGES on
sheets of paper running off a printing
press are detected with a new powder
announced last month by R. R. Don-
nelley & Sons Co., Chicago last
month. Developed by Harry H. Hull,
the powder is a mixture of red and
blue powders. When sheets are dusted
with it, red remains where there is a
positive charge and blue where there
is a negative one. The blue powder is
dyed lycopodium and the red, carmine
mixed with sulphur, Many drugstores
carry both.

CANADIAN TELEVISION plans an-
nounced last month by the CBC ecall for
two stations in Montreal, one French
and the other English, plus a station in
Toronto. The first test programs may
be on the air next fall and regular
service is expected by September, 1951.

WWY AND WWVH, U.S. Bureau of |

Standards radio stations in Beltsville,
Md., and Maui, T. H., inaugurated a
revised schedule of services on Janu-
ary 1. WWYV broadeasts on 2.5, 5, 1,
15, 20, 25, 30, and 35 me. Time an-
nouncements are given at 5-minute in-
tervals by voice in Eastern Standard
Time and by code in the Universal
Time 24-hour system. The standard
440-cycle audio transmissions alternate
with a 600-cycle tone, which is broad-
cast for 4 minutes beginning on the
hour and every 10 minutes thereafter.
Other services, such as the tick every
second and the propagation disturb-
ance warnings, continue.

WWVH, recently established in
Hawaii, broadcasts experimentally on
5, 10, and 15 me with substantially the
same program as WWYV, The National
Bureau of Standards, Washington 25,
D.C., welcomes reports on reception of
the two stations, especially WWVH,
whose purpose is to cover many areas
not served by WWV.
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PHOTOFACT BOOKS

“TELEVISION TUBE
LOCATION GUIDE”

Gives Tube
position and
function in
hundreds of
important TV
receiver
models, made
by 56 manu-
facturers.

FIND THE TROUBLE AND REPLACE TUBES
WITHOUT REMOVING CHASSIS

Nothing like it! The only book that shows
the position and funection of tubes in hundreds
of TV receivers. Often an operational check
in the customer’s home . . . looking at the
picture tube and listening to the sound . . .
can give you a clue to the trouble. Many
times only a tube faikure is responsible. TGL-1
makes trouble diagnesis and tube replacement
quick and simple, in most cases without re-
moving the chassis! Each model has its own
clear, accurate diagram. Book fully indexed
for quick reference. Over 200 pages, handy
pocket size, 514 x 8145”. Get two copies . . .
one for outside calls and one for your bench.
Pays for itself on the first job!

ORDER TGL-1

1“DIAI. CORD
i STRINGING
GUIDE”

NEW!

SECOND VOLUME

Covers models from
' 1947 to October 1949
L

Over 45,000 servicemen bought the first vol-
ume of this invaluable book! New second
volume includes 511 different dial cord string-
ing diagrams used in almost 1000 receivers
produced from 1947 to October, 1949 (all new
data continuing from where the first volume
left off). There’s only one right way to string
a dial cord . . . and here’s the only book that
shows you how. Saves time—saves effort.
Handy pocket size. Order copies for your tool
it and work bench today.

ORDER DC-2 Only. ... ...............
HOWARD W. SAMS & €O., INC.

Order from your Ports Jobber today, or write
direct to HOWARD W. SAMS & CO,, INC,,
2201 Eost 46th Street, Indianapolis 5, Ind.

My (check) (money order) for $..........
enclosed. Send the following books:
[ TGL-1 “TV Tube Location Guide" $1.50

[ DC-2 “Dial Cord Stringing Guide” $1.00

Name .o cieeeeiiernrecesscccasecennns
Address eo v tvrnireriecncsssscrssssenca
Cityoeveoeeeenee ZOne,. . Statesesnns

(e ————— e ———
Lo o o o o e e e o o e e
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Yardney International Corp., New
York, has announced that initial com-
mercial tests have proved that the first
industrially effective silver-cell battery,
now being manufactured on a pilot
basis, is successful.

IFor many years, it has been known
that such a storage battery would be
possible if it could be charged and dis-
charged repeatedly over a number of
cycles comparable with or in excess of
that achieved from the better known
lead-acid types now in use.

S— The Sil-
E’% vercell is
~only 1/3 to
1/5 the
weight and
its volume
only % to
. 1/3 of com-
“mon bat-
5 i -k teries now
in use. The ampere-hour efficiency of
the Silvercell approaches 1009% and the
energy efficiency 85%, which is almost
20% higher than that of lead and
nickel batteries.

The unique construction of the entire
battery completely eliminates the haz-
ards of leakage and spilling. The Yard-
ney cell can withstand heavy discharges
without any damage, in common with
most alkaline batteries. Noticeably ab-
sent during the charging cycles or dis-
charging cycles are corrosive and poi-
sonous fumes characteristic of other
types of storage batteries.

Hytron Radio & Eleetronic Corp.,
Salem, Mass., recently laid the corner-
stone of its new television picture tube
plant at Newburyport, Mass.

Ultra-modern, the new plant is de-
signed for mass production of tele-
vision picture tubes. With it, Hytron
will expand its production of these
tubes begun nearly a year ago. Three
thousand television picture tubes will
roll off the new production lines daily.
Ranging in size up to 20 inches, they
will be both round and of the new
rectangular design.

Howard W, Sams & Co. Ine., India-
napolis, publisher of radio and televi-
sion service data, is now located in its
new plant at 2201 E. 46 Street.

The new building, comprising 30,000
square feet of daylight, air-conditioned
floor space, houses the entire business.

New high-speed photo-offset presses
and other modern equipment have been
installed in the new plant, where the
complete line of Photofact publications
is being produced.

.a

New plant in Indianapolis houses the entire Ho

-Radio Business

Channel Master Corp., Ellenville,
N. Y., announces that Judge Edward
R. Koch, of the Supreme Court, New
York County, has decided that Channel
Master Corp., as assignee of Joseph Y.
Resnick, is the owner of U.S. patent
2,465,331 for a foldable television an-
tenna, and that Video Television, Inc.,
is not entitled to it. Video Television
brought the action against Channel
Master and Mr. Resnick, claiming the
invention.

Sylvania Electrie Produects, Ine., has
announced that the new 1IN34A and
IN58A germanium diodes will be mar-
keted to Sylvania distributors in a
new carton and counter merchandiser.
The improved individual crystal carton
was adopted after considerable study
of effective color combinations and
methods of cartoning for individual
crystals, and ties in with Sylvania’s
new counter merchandiser carton for
25 units.

The new individual packing meas-
ures approximately 4% x 1% x %
inches with an oval window in the top
permitting visual inspection of the
improved ‘“glass” product against a
bright red carton insert. Type number
and Sylvania trade mark are printed
in black on white, and over-all design
is white on bright green. The new
25 -pack
counter
merchan-
diser was
adopted to
promote re- g
tail sales to
experi-
menters
who now
represent
an appre-
ciable mar-
ket for the
product.

RCA Service Co.

has introduced a
special, low-cost television service con-

tract under the terms of which the
customer pays a base fee (smaller
than the usual one) and after the first
90 days pays for each service call.
The new contract plan will be avail-
able as an alternative choice for pur-
chasers of RCA Victor television
receivers who desire protection at a
smaller initial cost than that required
for the complete coverage contract. The
present complete contract plan, which
will be maintained, covers installation,
one year’s parts and tube protection,
and unlimited service for annual fees

S SRR £
rd W. Sams & Co. business.

wa
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beginning at $45 with a built-in an-
tenna and $65 with a standard outdoor
antenna for 10-inch sets.

The new alternative contract, avail-
able starting January 1, provides for
complete installation, instruction of
the customer, parts and tube protec-
tion, including the kinescope, for a
year, unlimited service for 90 days,
and, after that, a preferred flat rate
of $5.75 per call for service-as-needed,
with contract prices starting at $22.95
with a built-in antenna and $39.95
with an outdoor antenna for 10-inch
sets.

Comparable charges for sets with
larger tubes will be $24.95 and $44.95
for 12%-inch models, $29.95 and
$42.95 for 16-inch models, and $39.95
and $59.95 for projection models. Prices
will be slightly higher for combina-
tion instruments and in outlying areas,
but the preferred flat rate charge for
service calls after the 90-day period
will be $5.75 for all models.

The RCA Service Co. now makes
available a library copy of service
notes and service information, at no
charge, to all service associations and
service trade publications. This is in
addition to widespread distribution of
individual copies of these notes
through RCA Victor distributors to
dealers, independent servicemen, and
service technicians.

Admiral Corp., Chicago, has pur-
chased the 64,000-square-foot General
Mills plant in Bloomington, Ill., JOBEN
B. HuaRrisa, Admiral’s executive vice-
president, has announced.

The factory, which is located just
outside the Bloomington city limits op-
posite the Lakeside Country Club, was
originally the property of Colonial
Radio Corp. and was taken over by
General Mills in January, 1948.

RCA Victor will now release some of
its Red Seal records in 33%3 r.p.m., long-
playing versions. It will continue to is-
sue releases on standard 78 r.p.m. and
the newer 45 r.p.m. discs. With this
move, all major record manufacturers
are now making 33%-r.p.m. LP records.

New industry committee, to be com-
posed of both RMA members and non-
member companies to develop further
plans for educational Town Meetings
of television dealers, was arranged by
a score of television manufacturers at
a conference in the Stevens Hotel,
Chicago. The conference was called by
Chairman R. C. SPrRAGUE of the RMA
Town Meetings Committee and included
several non-RMA members.

Original plans for the television
dealers’ meetings proposed TV distrib-
utor-dealer conferences in 60 principal
cities for presentation of four 20-min-
ute films on major subjects to assist
dealers. The new industry committee
will further study these plans toward
development of a more definite pro-
gram underwritten by set manufac-
turers in cooperation with distributors.
A meeting of the new planning com-
mittee within the next few weeks is
planned.

RADIO-ELECTRONICS for
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Only DI b

offers you the

BIG 5

TELEVISION

RADIO-ELECTRONICS ¢

Laboratory Type
HOME TRAINING _
el A

Build and Keep 'IO 12% or 16 inch Plcture Tube Quality | ERCCAASS

ing from D.7

TELEVIS ON RECEIVER as you prepare for a Profitable Future | ;‘OME ‘“‘OR"

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 Television Receiver shown above —with choice of e f
al0,12% or 1'6 inch picture tube that gives big, I:)rfght, :rcs:n ée:;ns%aolg:odmg_zi
sharp, steady pictures. Get the complete facts. This is an ERN LESSONS
optional feature — available when you complete your
training described below. See how D.T.I.'s wonderfully
pracrical “BIG 5" 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 all 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, visual training )
aid . . . MOVIES to help you learn faster, easier
at hore. See electrons on the march and other

fosc'nating *hidden action”—a remarkable home
trairing advantage that speeds your pragress.

When you complete your training, aur effective > ; You' l.eam-b}-Saeing .I
Employnent Service helps you get started toward - o *from D.T.l.'s HOME
o real future in Television-Radio-E.ectronics, < ! MOV’JES

Modern Laboratories

- { 1t you orefer, you can get ALL your z.
R L N preparation in our new, Chicago train.
L i ing laboratories . . .
ane of the finest of
& Tube its kind. Ample in-
H structors .., modern
-Radio equipment. Write
Receiver for details!

©» 4nmooMmo

DeFOREST'S TRAINING, INC.
2533 North Ashland Avenue, ot rcos
Chicago 14, lllinois.

Without abligation, give me complete facts showing haw 1 nay
make my start in Television-Radio-Electronics,

"DeFOREST'S TRAINING, INC.

Name Age
Chicago 14, Hlinois Street Apt
City Zone State

A DeVry Institytion

MARCH, 1950

www.americanradiohistorv.com


www.americanradiohistory.com

12

WE'RE STILL IN

THE 7/ BUsINEss

Seems as though everything nowadays is TV ... TV ... TV. We've had so
much TV news for you! Hytron’s new 16RP4 rectangular p1cture tube. Hytron's
new low-cost deflection-circuit tubes: 1x2, 6BQ6GT, 6U4GT, 6W4GT, 256BQ6GT,
and 25W4GT. And many more Hytron designed-for-TV tubes coming.

But we’re still in the radio business — both of us. Radio still is king. We realize
that. Also that most service problems are still radio — not TV. You can depend
on Hytron radio tubes. Whether it is the original Hytron GT ... miniature. ..
G -..metal ... or loctal. For a-c/d-c, portable, f-m, phono, or auto radio.
Hytron will strive to give you the most dependable radio (as well as TV) replace-
ment tubes.

RADIO TUBES

LET HYTRON T0OLS

EASE YOUR WORK

22

SOLDERING AID 49 et

MAIN OFFICE: SALEM, MASSACHUSETTS

o
- )

HYTRON RADIO & ELECTRONICS CORP.,
Salem, Massachusetts

I want to know how the Hytron tools can help me make more
money. Please send me the {ree Hytron Tool Catalogue

at once.
(PLEASE PRINT)
- NAME.
TUBE TAPPER Sc aet
= STREET .
,,,,mus or @~ S
—#YTRON TUBES ot ary..
i
e STATE. ...

IS O T TR

RADIO-ELECTRONICS for

wWwWw. americanradiohistorv.com


www.americanradiohistory.com

i3

THE
QUALITY LINE OF

COMPLETE KITS

When you receive your Heathkit,
you are assured of every necessary
part for the proper operaticn of the
instrument.

Beautiful cabinets, handles, two-
color panels, all tubes, test leads
where they are a necessary part of
the instrument, quality rukber line
cords and plugs, rubber feet for each
instrument, ul? scales and dials ready
printed and calibrated. Every Heath-
kit is 110V 60 cy. power transformer
operated by a husky transformer es-
pecially designed for the job.

MODERN STYLING

Heathkits have brought a new con-
ception of beauty to laboratories and
service benches.

Many organizations have standard-
tzed on Heathkits to make their shops
appear attractive and uniform.

The panels are produced in grey and
maroon and the modern streamline
aluminum handles give the instruments
a pleasant, professional appearance.

There is no waste space or false
effort to appear large in Heathkits —
space on service benches is at a premi-
um and the size of Heathkit instruments
is kept as small as is consistent with
good engineering design.

PRECISION PARTS

Wherever required, the finest
quality 1% ceramic resistors are

BEST OF PARTS

You will find many famous names

on the parts in your Heathkit. Mal-
lory switches and filter condensers,
Chicago Transformer Corporation
and Electrical Assembly Transform-
ers, Centralab Potentiometers. Bel-
den Cable, IRC and Allen Bradley
resistors, G.E. tubes, Cinch and
Amphenol sockets with silver plated
contacts, Defiance variable conden-
sers, Eby binding post and many
other quality parts. The finest of
poarts are used to assure long
trouble-free service from Heathkits.

supplied. These require no aging
and do not shift. No matching of
common resistors is required. You
find in Heathkit the same quality
voltage divider resistors as in the
most expensive equipment.

The transformers are designed
especially for the Heathkit unit. The
scope transformer has two electro-
static shields to prevent interaction
of AC fields.

These transformers are built by

LARGE
EASILY READ
CALIBRATIONS

No .charts or calculations are
necessary to use any Heathkit prop-
erly. All scales are simply and
plainly marked.

The operator instantly knows the
proper use of the instrument and
can proceed confidently. No multi-
plication is required as each scale
is calibrated independently of the

several of the finest transformer

companies in the United States.

COMPLETE

INSTRUCTION MANUALS

Everyone is pleased at the thor-
ough instructions covering: the as-
sembly of each Heathkit instrument.
Every detail of the assembly is
covered, together with secticns on
the use ,of the instrument and
trouble shooting instructions in case
of difficulty. Actual photos of the
assembled instrument enable fast
and accurate assembly, clear sche-
matics and pictorial diagrams of
the confusing parts such as rotary

switches, enable the wiring to be

others. completed quickly.

IDEAL FOR SCHOOLS

Heathkits have been adopted as
standard equipment of many of the
largest universities and colleges.
The low cost plus the fact that the
students learn by actual assembly
make them ideal training mediums.”
Many high schools and small col-
leges are finding that they too can
have a modern physits and elec-
tronics laboratory by using Heathkits.

Some of the largest technical
schools recommend Heathkits to their
students as the best means of se-
curing the necessary equipment fo
start their own shops.

KITS THAT FIT

Heathkit chassis are precision punched
to fit the quality parts supplied. The
grey crackle aluminum cabinet and the
two-color panels are die punched fo
assure proper fitting.

Many builders have written marvel-
ing at the ease with which assembly
can be accomplished.

The chassis are specially engineered
for easy assembly and wiring — there
are no small, tight corners which can-
not be reached—the ends of the chassis
are left open in order that installation
of parts and soldering can be done
with both hands.

EXPORT DEPT.

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

CABLE: ARLAB—N.Y.

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

b

L L ’
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ARE LABORATORY

ENGINEERED
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“%e NEW V-4 eathtbct

VACUUM TUBE VOLTMETER KIT
Peatures

@ Meter scale 17% longer than average @ Accessory probes (extra) extend ranges to
412" meter. 10,000 Volts and 100 Megacycles.

® Modern streamline 200 ua 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

® Isolated probe for dynamic testing. rectifiers.

® Most beautiful VIVM in America. ® Shatterproof plastic meter face.

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

The Heathkic 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 1o
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 VTVM 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

THE FINEST VTIVM KIT AVAILABLE
FOR THIS PRICE.

i %«‘ ﬁe@m Accessory: 10,000V high voltage probe, No. 310, $4.50.
Acce::o{z(:)l'l:c cr{ls;u;gqiogz gaobe kit extends RF range
HANDITESTER KIT

Features

Beautiful streamline Bakelite
case.

AC and DC ranges to 5,000
Volts.

1% Precisian ceramic resistors.
Convenient thumb type adjust
control.

400 Microumpere meter
movement.

Quality Bradley AC rectifier.
Mul'iprying type ohms ranges.
All the convenient ranges 10-30-
300-1,000-5,000 Volts,

@ lLarge quality 3" built-in meter.
A precision portable volt-ohm-milli-
ammeter. An ideal instrument for
students, radio service, experi-
menters, hobbyists, electricians,
mechanics, etc. Rugged 400 ua
meter movement. Twelve complete
ranges, precision dividers for accu-
racy. Easily assembled from com-
plete instructions and pictorial dia-
grams. An hour of assembly saves
one-half the cost. Order today
Model M-1. Shipping wgt., 2 lbs.

=7
VACuL eatnik i
M TUBE VoUTmETeR

HEATH co,
EnTon ﬁ’llla( :/::I:‘:l

1/ 92

EXPORT DEPT.

13 East 40th St
NEW YORK CITY {16)
CABLE: ARLAB—N.Y.

The HEATH COMPANY

BENTON HARBOR 20, MICHIGAN
RADIO-ELECTRONICS for
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TEST INSTRUMENT KITS

_ Heathkil”

0@@ PUSH-PULL EXTENDED RANGE

5" OSCILLOSCOPE KIT

Peaturnes

The first truly television oscilloscope.

Tremendous sensitivity .06 Volt RMS per inch deflec-ion.
Push-pull vertical and horizontal amplifiers.

Useful frequency range to 22 Megacydes.

Extended sweep range 15 cycles to 70,800 cycles.

New television type multivibrator sweep generator.
New magneti¢ alloy shield included.

$till the amazing price of $39.50.

thkit 5CR
gsegl L‘!:QS“COPE

Cue wgatr COMOANY
e, o f Ainaoa, ot

The new 1950 Push-Pull 5" Oscilloscope has features shat seem
impossible in a $39.50 oscilloscope. Think of it — push-pull
vertical and horizontal amplifiers with tremendous sens trvity only
six one-hundredths of a volt required for full inch of ceflection.
The weak impulses of television can be boosied to full size on the
five-inch screen, Traces you couldn’t see before. Amazing ‘requency
range, clear, useful response at 214 Megacy:les made pcssible by
improved push-pull amplifiers. Only Heathkit Oscillosccpes have
the frequency range required for television. New type multi-
vibrator sweep generator with more than twice the frequercy 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 instrumem from ousside 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-dy-step pictarials for
easiest assembly. Shipping weight, 25 lbs. Mcdel O-5

Heathlil”

ELECTRONIC
SWITCH KIT
DOUBLE THE UTILITY OF ANY SCOPE

An electronic switch used with any oscilloscope provides two
scparately controllable traces on the screen. Each crace is con-
trolled independently and the position of the traces may be
varied. The inpu: and output traces of an amplifier may be ob-
served one above the other or one directly over the other illus-
trating perfectly any change occuring in the amplifier. Dis-
tortion-phase shifr and other defects show up instancly, 110V.
60 cycle transformer operated. Uses < tubes (1 6X5, 2 6SN7's. >

2 6SJ7’s). Has indivdual gain contrals, positioning control and ELEC TRONIC SWITCH
coarse and fine swirching rate controls. The cabinet and panel (A LT ot on ey rEara
match all other Heathkits. Every part supplied including de- 1

TRAwssCR men, . A ”ﬂkﬂolc o:u:y
tailed instructions for assembly and use. Shipping weight 11
Ibs. Model S-1

T S T . P 5 -,/;./4':
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13 East 40th St.
NEW YORK CITY {16)
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§sem i ,m‘ﬂ? e — rQr
k. By assemblin® Jour ity i
yo?e:?::'trzi 'c’nf,ire story-of thet

%/950 VERNIER TUNING RF

HeathtiZ” SIGNAL
GENERATOR KIT ;

STaNALL
764{‘2&1&1. GENER

@ New 5-to-1 ratio vernier ® 400 cycle audio available
tuning for ease and accuracy. for audio testing.

@ New external modulation ® Most modern type R.F.
switch — use it for fidelity oscillator.
testing. ® New precision coils for

@ Covers 150 Kc. to 34 Mc. on greater output.
fundamentals and calibrated ® Cathode follower output for
strong harmonics to 102 Mc. greatest stability.

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 oscillator
modulates R.F. signal and is available externally for audio testing. The new 5-to-1 ratio
vernier drive gives hairline tuning for maximum accuracy in scale setings. The coils are
already precision wound and calibrated. Uses turret type coil and switch assembly for ease
of construction. The generator ts 110V, 60 cycle transformer operated and comes complete
in every detail — cabinet, tubes, beautiful two color calibrated panel and all small parts —
new step-hy-step pictorial diagrams and complete instruction manual make assembly a cinch
even for novices. Why try to get along without a signal generaror when you can have the
best for less than a twenty-dollar bill. Better order it now. Shipping weight, 7 lbs.
Model G-5.

T T

SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

Experimenters and servicemen working with a square wave for
the first time invariably wonder why it was not introduced
before. The characteristics 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 19%) and linear
ourput (+ one db) make this Heachkit 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

AUDIO GENERATOR square waves instantly available at slide switch. All components

GINE AND SQUARE WAVE are of highest quality, cased 110V. 60 cycle power transformer.

moprL 82 Mallory F.P. filter condensers, 5 tubes, calibrated two-color

ATH COMPANY panel, grey crackle aluminum cabinet. The detailed instructions

e R A ,,:,:: HARBOR, MICH. make assembly an interesting and instructive few hours. Ship-

o PRamsromt:

< mourn same 200
Trar mET WmELE

ping weight, 12 lbs. Model G-2.

3files - -

Plothing ELSE TO BUY

EXPORT DEPT.
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TO USE THE Bes?
OF WORKMANSHIP

Deatures

. Measures each element individuelly.

. Has gear driven roller chart.

. Has lever switching for speed.

. Complete range of filament voltages.

. Uses latest type lever switches.

. Uses beautiful shatterproof full v ew meter.
. Large size 117 x 14” x 4” complete.

. Checks new 9 pin miniatures.

:/WJL R Check the features and you will realize that this Heatakit has
BE CHEC KE all the features you want. Speed, simplicity, beauty, prosection
TUBE | oo7. 7o against obsolescence. The most modern type of tester — meas-
af.%i‘i‘iu%i rcwroan ures each element — beautiful Bad-Good scale, high cuality

: T meter — the best of parts — rugged oversize 110V. 60 cycle
power transformer — finest of Mallory switches — Cemeralab
controls — quality wood cabinct — complete set of sockets for
all type tubes including blank spare for fuure types — fast
action gear driven roller chart uses brass gears to quickly locate
and set up any type tube. Simplified switching cuts recassary
time 10 minimum and saves valuable service time. Short and

VNV LEWN -

open element chec No matter what arrac gement of tube
ts. t! thkit flexi < rra c asily
t. ( VOL CCKer Y
ha 1MIC3
e C Wi
s it nOw

Model TC-1.

BATTERY
ELIMINATOR KIT

Now a bench 6 Velt power supply kit for all auto radio
testing. Supplies 5 - 715 Volts at 10 Amperes continuous
or 15 Amperes intermittent. A well filtered rugged power
supply, uses heavy duty sclenium rectifier, choke input hlter
with 4,000 MFD of electrolytic filter. 0-15 Volt meter
indicates output. Output variable in eight steps. Excellent
for demonstrating auto radios. Idcal for servicing — can
be lowered to find sticky vibrators or stepped up to equiva-
lent of gencraror overload — easily constructed in less than
two hours. Complete in every respect. Shipping wgt., 19 Ibs.

Model. BE-1 e #EAry

7lothing ELSE TO BUY

COomp,
wARSOR, M‘,’;’:

EXPORT DEPT.

13 Fas1 401h S The HEATH COMPANY
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TELEVISION ALIGNMENT
GENERATOR KIT

Everything you want in a television alignment generator. A wide band
sweep generator covering all TV frequencies 0 to 46 — 54 to 100 —
174 to 220 Megacycles, a marker indicator covering 19 to 42 Mega-
cycles, AM modulation for RF alignment — variable calibrated sweep
width 0-30 Mc. — mechanical driven inductive sweep. Husky 110V.
60 hcycleopowcr transformer o;;\eralted—ste;;l type outpu{) atéentuat(})‘r
with 10,000 to 1 range—h:g output on all ranges — band switch- G

ing for cach range — vernier driven main calibrated dial with over NMENT GENER TOR
45 inches of calibration — vernier driven calibrated indicator marker
tuning. Large grey crackle cabinet 1618” x 1038” x 7-3/16”. Phase
control for single trace adjustment. Uses three high frequency triodes
plus 5Y3 rectifier — split stator tuning condensers for greater cffi-
ciency and accuracy at high frequencics — 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 ad;usted tubes, transformer, test leads — every part with instruc-
tion manual for assembly and use. Actually three tnstruments in one
— TV sweep generator—TV AM generator and TV marker indjcator.

MOOCT Ty lia

Shipping weight 20 lbs.
Model TS-1A

el 1B-1

IMPEDANCE
BRIDGE KIT

A LABORATORY INSTRUMENT NOW WITHIN
s THE PRICE RANGE OF ALL

oo 7 | Measures inductance from 10 microhenries to 100 henries capaci-
tance from .00001 MFD. to 100 MFD. Resistance from .01 ohms to
10 megohms. Dissipation factor from .00l w0 1, “Q” from 1
----- to 1000.

Ideal for schools, laboratories, service shops, serious experi-
menters.

An impedance bridge for everyone — the most useful instru-
ment of all, which heretofore has been out of the price range of
serious experimenters 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 microamp zero center
galvanometer — 15 of 19 ceramic non-inductive decade resistors. !
Professional type binding posts vnth standard 34" centers. Beautiful
birch cabinet. Directly calibrated “Q" and dissipation factor scales.
Ready cailbrated capacity and inductance standards of Silver Mica,
accurate to V5 of 19 and with dissipation factors of less than 30
& parts in one million. Provisions on panel for external generator and
i detector. Measure all your unknowns the way laboratories do — with
BRIDGE a bridge for accuracy and speed. )

ao st Internal 6 Volt battery for resistance and hummer operation.

N - SR Circuit utilizes Wheatstone, Hay and Maxwell circuits for different

A o fanecr, mcrisaN ! measurements. Supplied complete with every quality part — all
calibrations completed and instruction manual for assembly and usc.
Deliveries are limited.

Ypoth kit IMPEDANCE

EXPORT DEPT.

13 East 40th St
NEW YORK CITY (16}

CABLE: ARLAB-N.Y.

7% HEATH CORMPANY
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MOCE:}.QQ IONAL TRA

« o TUBAS
preetery

CONDENSER
CHECKER KIT

Deaturnes

® Power factor scale ® Bridge type circuit

® Measures resistance ® Magic eye indicator

® Measures leakage e 118V. transformer operated
® Checks paper-mica-electrolytics ® Al scales on panel

Checks all types of condensers, paper-mica-electrolytic-
ceramic over a range of .00001 MFD. to 1000 MFD. All
on readable scales that arc read disect from the panel.
NO CHARTS OR MULTIPLIERS NECESSARY. A
condenser checker anyone can read without a college
education. A leakage test and polarizing voltage for 20
to 500 volts provided Measures power factor of elec-
trolytics betwcen 09 and 509. 110V. 60 cycle trans-
former operated complete with rectifier and magic eye
tubes, cabinet, calibrated panel, test leads and all other
parts. Clear detailed instruction 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.
Shipping weight, 7 lbs. Model C-2.

TS MARRLD.
comtet PONTS SR rven
s TRANSTORMLE
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SIGNAL TRACER AND
UNIVERSAL TEST SPEAKER KIT

The popular Heathkit Signal Tracer has now been com-
bined 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 quicker,
saves valuable service time, gives greater income per service
hour. Works equally well on broadcast, FM or TV re-
ceivers. The test speaker has assortment of switching ranges
to match push-pull or single output impedance. Also tests
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 Ibs. Model T-2.

> :-n.u ca

wear
8enTON wa,

7/%
CONDENSER CHECKER i

N Comsan
.
ATOR. wrcwican
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Heathtcts pR OV I DE

PROFESSIONAL

LABORATORY APPEARANCE
Hew Feathtir™

Py | ,,,,xs BROADCAST AND 3 BAND
- sis ot 1 o ot SUPERHETERODYNE
| RECEIVER KIT

£
&

BROADCAST MODEL BR-1
550 to 1600 Kc. 3 BAND MODEL AR-1 ‘

Two new Heathkit Superheterodynes featuring the 550 Ke. to 20 Mc.
best of design and material. Beautiful six inch slide -

rule dials — 110 V. 60 c¢y. AC power transformer $ 2 3 5 o
operated—metal cased filters—quality output trans- [ o
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 diagrams and step-by-step instructions make
assembly quick and easy.

i e

Ideal AC operated superheterodyne receiver for home use or replacement in Enjoy the thrill of world wide short wave reception with this fine new AC
console cabinet. Comes complete with attractive metal panel for cabinet operated Heathkit 3 band superheterodyne — amazing sensitivity 15 microvolr
mounting. Modern circuit uses 12K8 converter, 12SH7 input IF stage, 12C8 or better on all bands. Continuous coverage 550 Kc. to over 20 Mc. Easy to
output {F stage and first audio 12A6 beam power output stage, 5Y 3 rectifier. build with complete step-by-step instructions and pictorial diagram. Actractive
Exccllent sensitivity for distant reception with selectivity which effectively accurately calibrated six inch slide rule dial for easy tuning. Six tubes with one
separates adjacent stations. dual purpose tube gives seven tube performance. Beam power output tube
The husky 110 V. cased power transformer is conservatively rated for long life. gives over 3 waus 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 2V4” x 77 x 1214” — supplied
complete — punched chassis — tubes — controls — transformers (quality out-

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 2147 x 7" x 1215”
Comes complete with all parts including quality output transformer to 3.4 ohm
voice coil, tubes, instruction manual, etc. (less speaker). Shipping Wt., 10 Ibs.

3 put to 3.4 ohm voice coil) — all small parts — hardware and instructions
No. BR-1 Receiver $19.50. (less speaker). Shipping Wt., 10 Ibs. No. AR-1 Receiver $23.50.

No. 335 Communications Type Table Model Metal Cabinet................. $4.50 No. 335 Communications Type Table Model Metal Cabinet................ $4.50
No. 320 High Quality 5 PM Speaker for above.............cc.coovrvomninii. 2,75 No. 320 High Quality 5” PM Speaker for above.............ccoivvvevevveiien... 2,75

Feathkic- ORDER BLANK

PUSH-PULL HIGH FIDELITY SHIP VIA

AMPLIFIER KIT HEATH CO. FRo —Parcel Pot

~——Express
& R BENTON HARBOR —reeigh
b 3 A ' ——_Best Way
Quan. DESCRIPTION Price Total

@’@ $12.50

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.

Buildthisamplifiernowandenjoy it for years. -
Shipping Wt. 7| Ibs, Model A-4 ENCLOSED FIND [] CHECK . . . [] MONEY ORDER FOR
12" PM Speaker for above........ . $6.95 PLEASE SHIP C.OD. . .. POSTAGE ENCLOSED FOR____POUNDS

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY (16)
CABLE: ARLAB—=N.Y.
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Sylvania's NEW
Tube Testers

LR RN R

are one jump
ahead of
tomorrow!

nce again Sylvania has anticipated radio and
television developments. Sylvania’s new tube test-
ers, both counter and portable models, are not
only capable of testing every nrodern receiving
tube . . . they are calibrated to Sylvania’s latest
tube production standards.

Experts in tube-testing have built this new in-
strument . . . but you don’t have to be an expert to
operate it. Counter clerks, uninitiated in radio
teclmicalities, can usc it after a few minutes’

MODEL 219

InT

instruction. For the benefit of the customer, the
illuminated meter reads “GOOD” or “REPLACE”
for all tubes, including diodes. Gas tests can be
made easily. It is the first tester with both circular
and linear subminiature sockets. The new fast,
smooth-running roll-chart is easily removable

from the front pancl.

Modern styling of both models 1ells even the
layman that your up-to-the-minute service is one

jump ahcad of tomorrow!

A few more facts on what's NEW

ube Testers 219 (Counter) and 220 (Portable)

Novel voltage controls prevent tube damage
Switch-numbers correspond to tube pin-numbers
Switching arranged for easiest operation

Shorted tube reads “REPLACE”—no neon lamp
Double-size power transformer

NOTE ON “KNOW-HOW'’

A comprehensive explanation of tube characteristics and tube

tester applications comes free in each Operating Manual.

MODEL 220

Exclusive ohmmeter-type indjrator for shorts and leakage

21

SYIVANIAF ELECTRIC

RADIO TUBES: CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS

MARCH. 1950
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COMMERCIAL
RADIO OPERATOR

GET THIS AMAZING NEW BOOKLET FREE!

Add Technical Training to Your
Practical Experience and

GET YOUR FCC
oo wenrn. LIGENSE

BADIO OPERATOR

IN A FEW SHORT WEEKS!

It's EASY if you use CIRE Simplified Train-
ing & Coaching AT HOME in SPARE TIME
Get your license easily and quickly and be ready
for the jobs open to ticket holders which
lead to $3000 to $7500 (average pay
reported by FCC nationwide survey).
CIRE training is the only
planned course of coaching and
training that leads directly to
an FCC license.

CIRE Job-Finding Service
Brings Amazing Offers of Johs!

“I am working at WRJM as transmitter
engineer, and I received this position in
response to one of the employment applications
sent me upon completion of my course and the
receiving of my Diploma. I received my 1st class
Radiotelephone License on March 2, 1949.
1 want to express my sincere apprecmtxon to the
staff of CIRE.
Student No. 2608 AT
“Thanks for the Application for Employment you recently prepared
for me. 1 found satisfactory employment. 1 submitted 57 letters,
enclosing the resume you supplied. 1 received 17 letters indicating my
application was filed for future reference; 3 telephone calls, and
one letter requesting personal interviews.
As a result, I am employed in a development engineering capacity.”
Student No. 4235 NB

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Desk RE-15 e 4900 Euclid Bldg. ¢ Cleveland 3, Ohio
Approved for Veteran Training under the *‘G. 1. Bill of Rights"

1. 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-
FINDING Service Helps You
Get the Better Paying Radio
Job Our Training Prepares

You to Hold.

YOUR FCC TICKET IS ALWAYS RECOGNIZED IN ALL
»i RADIO FIELDS AS PROOF OF YOUR TECHNICAL ABILITY

B CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RE-15—4900 Euclid Bidg., Cleveland 3, Ohio

(Address to Desk No. to avoid delay)

I I want to know how | can get my FCC ticket in a few short weeks by 'rolmng
at home in spare time. Send me your amazing new FREE booklet ''Money
Making FCC License Informchon as well as a FREE sumple FCC-type
exam and FREE booklet, ''"How to Pass FCC License Examinations' (does not
cover exams for amateur License).

L3 T T
G BT O5S :owemiovors w5 w1 wve (32 o v 8 it il some 8o 0100 1o 18 5 2T oo e
I City s, v e weiss B gt A2 gy Zone........ State. ...l
I OO Veterans check for enrollment information under G.1. Bill l
< 4 ¢ ¥+ r r ' ¥ ' _F B B
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Home Radio-Electronics

. . . A neglected, but lucrative field for technicians and experimenters . . .

By HUGO GERNSBACK

S POINTED out elsewhere in this issue, the
home is the one place from which radio-elec-
tronics has been practically excluded for rea-
sons difficult to fathom. If there is one place

where such applications are definitely needed, it is in
the home. There are literally hundreds of radio-elec-
tronic devices which can improve existing archaic
conditions and make homes more secure and more
healthful. In this short article we give only a few sug-
gestions as to what can be accomplished in this direc-
tion.

It is well to note that most of the required apparatus
and components are already in existence. By combining
them, any clever constructor handy with tools can
often achieve spectacular results.

PHONE RECORDER: There are a number of com-
mercially made phone recorders on the market. Unfor-
tunately, these are expensive. Yet home-made phone
recorders are not difficult to build. One of the simplest
and best methods is to devise a new cradle for the hand
set to rest on. When the phone bell rings either a
mechanical contact of the bell energizes a circuit or a
microphone intercepts the sound and a small amplifier
energizes a magnetic trip which raises the hand set.
This starts a phonograph record revolving. The sound
of the record is picked up by the microphone of the
hand set, and the distant speaker is invited to leave his
message, which is then recorded. After a few minutes
the mechanism stops automatically and is ready for
the next call.

All this sounds complicated, but is not. Such a
system can be built for not too great a cost by anyone
acquainted with radio-electronics and possessing a
reasonable knowledge of mechanics. The device will
soon pay for itself. It can be enclosed in a small box
less than 1 foot square.

RADIO ALARM : The ordinary clock alarm is satis-
factory only in that, if you set it once a day, it will
faithfully wake you up at the prescribed hour. This
is true of most existing mechanical or electrical alarm
clocks. If, however, you forget to set them, you will not
be called at the expected hour.

Clearly what is needed is a 24-hour alarm, there
being no very low priced models on the market to-
day. Anyone can take two cheap clocks, either me-
chanical or electric, mount them side by side and ar-
range a number of contacts so that the hour hand
will sweep over them. These contacts can be 15 minutes
apart around the clock. One contact—usually the 12
o’clock one—is electrically wired so that when the hour
contact reaches 12 the circuit is automatically switched

MARCH, 1950

to the next clock. Thus we have a 24-hour alarm.
Simple contact trips are arranged to sound the alarm
at any hour of the day or night. It is, therefore, pos-
sible not only to be awakened by radio, but one can
also select any radio or television program during the
day or evening which then turns on the radio or tele-
vision set for any program desired.

INTRUDER ALARM: Burglaries in this country
still run into the millions of dollars every year. Most
of us are careless when we leave our homes unpro-
tected. Expensive caretakers or watchmen are required
for unoccupied country houses occupied only a few
months during the year. The usual burglar alarms are
not of much use.

Here is a suggestion for service technicians who
can cash in on this situation, if they specialize in home
protection. The main doors should be protected with
infrared beams; breaking the beam will put into the
circuit the alarm system explained further on. All win-
dows should be protected with a thread, criss-crossing
the window four to six times. The best material is a
shoemaker’s waxed thread, which is very strong, does
not absorb humidity, and, therefore, does not stretch
or shrink. These threads are thin and almost invisible
when stretched across windows; any intruder touching
them will close a contact. Normally the entire thread
is under tension. Pushing against the thread increases
the tension and closes one contact. Cutting the thread,
closes another contact. Once a contact has been made
by an intruder, either through the door or through the
window, a series of bells ring outside the house simul-
taneously. At the same time the telephone hand-piece
is lifted from its cradle and a small motor either
rotates the phone dial to “Operator” or (on non-dial
phones) energizes a phonograph which notifies the
operator that the house has been broken into and that
the police be notified. Such a system is practically fool-
proof. Even if the intruder cuts the telephone wire,
the racket of the ringing bells is sufficient to frighten

-off even the most stout-hearted burglar. In addition to

setting off the bells, a number of house lights can be
switched on automatically, making any intruder most
uncomfortable.

There is a secret switch, its location known only to
the rightful owner. This master switch is turned off
when the owner wishes to enter the premises and
therefore no alarm is set off.

These are only a few simple radio-electronic home
suggestions. There are, of course, hundreds of other
worth-while applications, many of which can be read-
ily worked out by any of our enferprising readers,

“ www.americanradiohistorv.com
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A De Luxe Televiser

Part III-The audio, sweep, and power

circuits are described in this issue

OMPLETE details for construct-
ing the video i.f. strip and tuner

of the deluxe televiser were
given in the January and Febru-
ary issues. The sound 1if.,
sweeps, audio, and power

supply circuits will be dis-
cussed in this installment.
The schematic of the tele-
viser is shown opposite. Note
that the tuner circuit has
been simplified by omitting
the channel-selector switch
and the various inductors.
The 6AC7T video if. strip in
this diagram can be used in

place of the 6AG5 strip
shown in Fig. 1 of the
January installment.

Constructing the sound i.f.

. strip is the next step toward
completing the televiser.
The sound if. transformer,

shown in Fig. 15, is con-
structed around the same
type of forms and core material
as the video 1if. transformers de-

scribed in Part I. The forms are of
9%%9-inch  o0.d. Bakelite tubing, 2%
inches long. The cores are 344-inch in
diameter and %4-inch long, with 1-inch
screws. The primary and secondary
have 19 and 14 turns, respectively. The
windings are close-wound with No. 30
Formex- or Formvar-insulated wire
and spaced as shown in the drawings
of Fig. 15.

£, FOAN AND CORES SAME AS VDED #F

.
el ¥
197 EW
i+ titr 427
ot rul
T 1
!._;"[_;I_L

CiwrdL st WD

TURKED 180*
SOUNG 1T TRANSFORMER A3 WHLY

Fig. 15—The sound

i.f. transformer.

The a.f. discriminator transformer,
Fig. 16, is a little more difficult to con-
struct because most of the discrimina-
tor-circuit components are mounted in
it. Among the surplus permeability-
tuned i.f. transformers that can be re-
worked to make the diseriminator
transformer are the double-tuned i.f.’s
from the SCR-268 radar receiver and
transformers bearing stock numbers
P7763830G1 and P7763832G1 and code
numbers T308 and T310. The last two
items are available at Wholesale Radio
Co., 206 S. Fulton Avenue, Mount
Vernon, N. Y. If these or similar items

are not available, the transformer can
be assembled from a 23 -inch piece of
3%-inch, low-loss tubing and two pow-
dered-iron cores (J. W. Miller Co. type

The chassis layout and drilling template being
much too large to be reproduced here, the author
has agreed to supply full-size, black-and-white
prints of the chassis layout, a chassis wiring lay-
out diagram, drawings of the potentiometer and
C-R-tube mounting brackets, and a large sche-
matic, for $2.50. Be sure to make your postal note
or money order payable to Charles A. Yaceare,
¢ /o Radio-Electronics.

Because of the many components used in this
receiver, a complete parts list is much too long
to be included in any one installment; therefore,
a parts list will be sent to readers who request
it. Address Parts List, Radio-Electronics, 25 West
Broadway, New York 7, N. Y., and enclose a
stamped, self-addressed envelope.

1703 or equivalent) ground down for a
sliding fit inside the form.

Cut top and bottom plates from sheet
bakelite or similar material and drill
holes for eyelets as shown in Figs. 16-d
and 16-e. Mount a slug in the bottom
plate and mark the coil dimensions on
the form. The outside coils are wound in
the same direction and can be wound
as one continuous coil. Fasten one end
of the wire at a convenient place at the
top of the form and wind the upper
coil, adding a few more turns than are
shown in Fig 16-a. Wind five or six
widely spaced turns to bring the wire
to the point at which the lower coil
begins. Add a few extra turns at the
bottom of this coil; tuck the loose end
of the wire into the bottom of the form
and wedge it in place. This keeps the
wire tight while the coils are being
coated with cement. When the cement is
thoroughly dry, cut the wire in the cen-
ter of the form and unwind it so the
insides of the upper and lower coils are
spaced as shown in Fig. 16-a. Unwind
the outsides of the coils until each has
the correct number of turns. Leave ap-
proximately 2 inches of wire on each
end for leads. Wind the center coil,
making sure it is wound in the opposite
direction from the others. Coat it with
cement and let it dry. Trim this coil to
the correct number of turns and spac-
ing. Leave about 2 inches for leads. The
three coils on this transformer are
wound with No. 24 Formex wire.

The posts or terminals are made
from No. 16 solid, tinned-copper wire.
They should have a small hook on the
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bottom end and should be long enough
to project }4¢ inch above the top plate.
Insert the posts in the bottom plate,
soldering them to the eyelets. Fasten
the form to the bottom plate
and bend the leads as shown
in Fig. 16-e. Strip and tin the
leads and clip them to ap-
proximately 1 inch. Add the
top plate, and solder the posts
to the eyelets to hold it in
place. Solder the leads, ca-
pacitors, and resistors to the
terminals. Make sure that
these components will not
interfere with the shield can
which will be placed over the
assembly. Place a loose-fit-
ting rubber grommet over
the screw of the top slug to
prevent the shield from short-
ing to the solder or eyelets.

The variable inductor in
the cathode return of the
6SN7 horizontal multivibra-
tor is a surplus inductor bearing
the number P7764182G1 and code L201,
obtained from Westchester Wholesale
Radio Co. If this coil is not available,
one like the 21-25-me trap coil shown
in Fig. 4 can be constructed. This coil
should have an inductance of 2 mh to
resonate at 15,750 cycles with a .05-uf
capacitor. A range of 1.5 to 2.9 mh can
be obtained by winding 520 turns on a
Y%4-inch form, 460 turns on a 3-inch
form, or 380 turns on a Y4-inch form.
Approximately 56 feet of No. 36 s.s.c.
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Fig. 16—Details for building and wind-
ing the sound discriminator transformer.
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Fig. 18—Most of the smaller components

enameled wire will be required for
winding the inductor on either of these
forms. The coil is random-wound to oc-
cupy approximately 3 inch directly
over the powdered-iron core when it is
screwed all the way in. Hold the coil
in place with household cement.

Most of the smaller components are
on mounting boards, as shown in Fig.
20. These boards (see Fig. 18) are con-
structed in much the same manner as
those used in the video i.f. amplifier
described in the January issue. Note
that some of the boards have soldering
lugs under the nuts which hold the
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Fig. 19—The h.v. rectifier components.

space bolts. Solder the lugs to the nuts
to insure a good ground at these points.

The high-resistance bleeder in the
high-voltage supply consists of 15 20-
megohm resistors mounted on a Plexi-
glas or Lucite sheet and connected in
series as shown in Fig. 19. The resistors
are soldered to eyelet-type soldering
lugs. To fasten these lugs to the plastic
board, drill %4-inch holes for the lugs
and countersink one side of each hole

» L YVERT LIN N°J
PRI OF VERT OUT TRANS ssm svs GPING g

are mounted on termmal boards as shown.

e inch with a %-inch drill. Place the
lugs on the smooth side of the plastic
and ream them over in the depressions
made by the countersink. Remove all
pins except Nos. 2, 4, and 7 from the
rectifier tube socket and mount it with
its pins on the terminal side of the
board as shown in Fig. 21.

The two independent, low-voltage
power supplies are on a separate chas-
sis. One delivers 250 and 225 volts and

6VE

SPARE SOCHKET
e

the other 400 volts. The transformer
shown in Fig. 17 is a surplus unit hav-
ing a multiple high-voltage secondary;
two 5-volt, 3-amp. windings for recti-
fiers; a 6.3-volt, 0.6-amp. winding for
the C-R tube; and a 6.3-volt, 10-amp.
heater winding for the other tubes in
the set. Almost any combination of
transformers can be used if they de-
liver 250 volts at 175 ma or more and
400 volts at 60 ma or more. If the out-
put of your supply is not more than
20 volts high, it can be reduced by
using a smaller input filter capacitor
and by using a filter choke having a
higher resistance. Increase the voltage
by using a larger input filter capacitor.

The heaters require 10 or 12 am-
peres. Two or more low-current fila-
ment transformers can be paralleled to
supply this current. Connect an a.c.
voltmeter across the paralleled secon-
daries and connect the primaries in
parallel across an a.c. line. The meter
should deflect as soon as the power is
turned on. If it does not, immediately
turn off the power and reverse one of
the windings. This insures that the
transformers are correctly phased.

All leads to and from the low-voltage
chassis are in a 12-conductor cable
which is terminated with a Jones type
P-312-CCT male connector which plugs
into a type S-312-AB socket on the
receiver chassis. The cable is made
from 4-foot lengths of No. 14 or 16
flexible wire. Two of these are con-
nected in parallel for each side of the
6.3-volt, 10-ampere filament line. Each
of the pairs is connected to the same
terminal on the transformer and to
separate terminals on the plug and
socket.

The chassis, 18 x 19 x 4 inches, was
bent from soft aluminum sheet, .064
inch thick, and the high-voltage power
supply is in a two-piece metal box 9%

B85
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Fig. 20—Terminal boards keep the underchassis free from a maze of wires.
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inches deep, 3% inches wide, and 7
inches high. It can be made from solid
metal sheet or from perforated metal
screening.

When the chassis and the various
metal brackets and fittings have been
made and all components installed on
their mounting boards, begin wiring
the chassis. Connect the heaters as
shown in Fig. 17. The wire sizes given
are selected for minimum voltage drop
in the heater circuit. Use two twisted
wires and ground only at the points in-
dicated. Continue with the rest of the
wiring, using almost any procedure de-
sired. One method is to start in the
corner near the TV-OFF-RADIO switch
and work down this side of the chassis,
installing mounting boards, filter ca-
pacitors, potentiometers, and other
components as they are needed. Leave
out heavy or bulky components until
the major part of the wiring is com-
pleted. Use a good grade of flexible
insulated wire for the connections. The
mounting boards are designed so bare
copper wire can be used in most cases.
We suggest that the wires from the
boards be wrapped around the tube
socket terminals rather than placed in
the holes. This facilitates removal of
the boards if it ever becomes necessary.

Before installing the tuner on the
chassis, put four soft rubber grommets
in the four large mounting holes. Place
lockwashers on two 3 x 6-32 screws
and fasten these permanently in the
two mounting holes in the top section
of the chassis with 6-32 nuts. Slide the
tuner into position by placing the shafts
at the front into the two large holes
in the front of the chassis and pushing
the unit down on the two mounting
screws. Place a washer on each of these
screws to cover the grommet, then a nut
pulled only tight enough to allow the
front end to float. Place the solder ter-
minals at the end of the braid on the
screws; put another nut on top of these
and pull it up tightly. Repeat for the
two mounting holes on the front of the
chassis with the exceptions that a nut
is not used against the chassis and the
screw on the right side does not have a
grounding braid.

Editor's Note

Inquiries from readers have indi-
cated that a number of points needed
clarifying in the first installment of
the article “De Luxe Televiser” in the
January issue.

The mixer plate decoupling capacitor
is shown as .003 uf in Fig. 1 and as
.0047 uf on board No. 1 in Fig. 6. Both
values will work; however, the larger
value is preferred.

The dimensions for the terminal
boards shown in Fig. 1 (January issue)
are: No. 1, 2% x 2% inches; Nos. 2, 3,
and 4, 13% x 2% inches; No. 5, 2 x
23 inches.

The notch in the lower left corner
of the video i.f. chassis (Fig. 5) is
1, inch deep and its left edge is 1%
inch from the left side of the drawing.

On the 6ACT if. strip, Fig. 5-a, add
grounds from the No. 1 pin to the
socket ground between pins 1 and 2
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Fig. 21—Side view of the receiver. Note

on the first three stages only. The
ground leads between pins 3 and 4
remain as they are.

Formex and Formvar insulated wire
is used in small motors and generators.
This wire can be obtained from most
electric motor and armature repair
shops. A number of surplus stores sell
unmounted field coils wound with wire
suitable for winding some of the coils.

A number of the mica and ceramic
capacitors used in this set have JAN
values such as .0033 uf, and 51 and
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layout of parts in high-voltage supply.

75 uuf. Such values are widely avail-
able on the surplus market but are
seldom available from regular manu-
facturer’s stock. If the required values
are not available, get the nearest com-
mercial value or parallel standard
values to get the required value.
The double-eyelet terminals were ob-
tained from World-Wide Radio, 88
Cortlandt St. and the bakelite tubing
from Highridge Electronics, 343 Canal
St. and Edlie Electronics Inc. 154
Greenwich St., both in New York.

Reports From Television DX-ers

ELEVISION viewers in many parts

of the country are receiving pro-
grams over long distances. Here are
some of their reports.

George E. Marshall, Wichita, Kans.,
received WPTZ, Philadelphia, Pa., and
WMAR-TV, Baltimore, Md., at 8 pm
on November 1. Sound and picture
were excellent for 45 minutes. A Mo-
torola 10-inch receiver and Regency
booster were used with a Hy-Lite
Yagi antenna 3 feet above the chim-
ney of a two-story house.

Mrs. Renee Pannell, Allendale, TIl1.,
reports several instances of dx recep-
tion. The most interesting are WBAP,
Fort Worth, Tex., and WATV, Newark,
N. J., each of which were received sev-
eral times. The receiver was a G-E 805
and the antenna a Telrex. Mrs. Pan-
nell, incidentally, is a ham and a radio
service “man.”

Edwin Cox, Garden City, Kans., re-
ports reception’ of WMBR-TV, Jack-
sonville, Fla., at 8:10 pm on Novem-
ber 16, 1949. Sound was good but the
picture was a little spotty. A Sentinel
1U-400TV receiver was used with a
Jerrold booster and a Workshop 2A-4
antenna.

R. H. Hall, San Diego, Calif., re-
ceived KRLD-TV, Dallas, Tex., on
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channel 4—with the Los Angeles chan-
nel-4 station on the air at the same
time. There was no interference when
the antenna was rotated correctly for
each. The antenna is a stack of four
folded dipoles and the receiver has an
RCA 630TS front end. KRLD-TV was
received on December 6 from 5:10 to
5:45 pm.

Don Ossege, Toledo, Ohio, received
KNBH, Los Angeles, Calif.,, on Sep-
tember 11, with a Magnavox CT-220
receiver and high- and low-band folded
dipoles with reflectors.

Floyd Murphy, Thompson, Ohio, re-
ceived a test pattern from KLEE-TV
in Houston, Tex., last July 5. On one
occasion he viewed a program relayed
through a Stratovisien aireraft with
the call W10XWB. A Du Mont
Chatham receiver was employed with
an RMS hooster.

Nelson B. Teal, Burlington, N. C.,
reports receiving three dx stations on
a July afternoon last year. First
WBAP, Fort Worth, Tex., came in for
several hours. Then KLEE-TV in
Houston was seen with a signal strong
enough to wash out all local ignition
noise. After that, channel 4 yielded ex-
cellent reception for the rest of the day
from WKY-TV, Oklahoma City.
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Television Dictionary

(Continued from page 33 of the February issue)

Dissector

A type of pickup tube used in the
television camera, more properly
referred to as an image dissector.
The scene to be televised is focused
through a system of lenses upon
a photosensitive surface. The elec-
tron emission from every point bn
this surface is directly propor-
tional to the intensity of the light
falling upon that point. Since emis-
sion takes place simultaneously
from all points on the surface, an
electron image corresponding to
the optical image is formed. This
electron image is deflected in such
a manner that a small portion of
it at a time passes through a win-
dow or aperture, on the other side
of which is an electron-multiplier
tube. The output contains signal
currents corresponding to the op-
tical image.

Diverging lens
A lens which causes the light pass-
ing through it to diverge or spread
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out. Such a lens is thinnest at its
center and becomes thicker toward
the edges.

Dynode
An intermediate electrode between
the cathode and plate of an elec-
tron-multiplier tube. The dynode
emits many secondary electrons
for each incident electron striking
it. (See Electron multiplier tube.)

Electromagnetic deflection
The process of bending or altering
the path of an electron stream by
means of a magnetic field. The
magnetic field is normally created
by the passage of current through
deflection coils.

Electron lens
An arrangement of electrodes for
focusing or otherwise influencing
the electron stream in a manner
comparable to the way a beam of
light is influenced by optical lenses.

Electron multiplier tube
A tube in which many electrons
eventually arrive at the plate for
every electron leaving the cathode.
Electrons emitted from the cathode
are attracted by a positive charge
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on an adjacent electrode called a
dynode. For every electron strik-
ing it, the dynode produces several
secondary electrons. The secondary
electrons are attracted to a second
dynode where secondary emission
again produces additional elec-
trons. A number of such dynodes
may be used, the number of elec-
trons being increased considerably

By ED BUKSTEIN

before they eventually reach the
plate.

Electronic Scanning
Scanning of a television image by
means of an electron beam, as
distinguished from mechanical
scanning.

Electrostatic deflection

The process of bending or deflect-
ing the electron stream in a
cathode-ray tube by the use of an
electrostatic field, as distinet from
electromagnetic deflection which
employs a magnetic field for the
same purpose.

Field

The picture information produced
by scanning the image from top to
bottom in the standard interlaced
scanning system. The odd and even
lines are scanned separately; thus
two fields are necessary to produce
the complete picture.

Field frequency
The number of fields scanned per
second. Under present television
standards, this frequency is 60
fields per second.

Field of view
The area included in a televised
image as ‘“‘seen” by the camera.

Field period
The length of time required to
scan one field. The field period is
equal to 1 divided by the field
frequency.

Field repetition rate
Same as field frequency.

Flicker

The visual sensation resulting
from presenting a series of images
at a slow rate. This rate must be
at least 16 per second to enable
the persistence of vision of the
eye to fill in the time interval
between successive images. In
standard television practice, the
fields are presented at a rate of
60 per second.

Fluorescent screen
The face of a cathode-ray tube
when the inside of the glass is
coated with phosphor.

Flyback

In cathode-ray tubes, the return
of the spot between successive
sweeps. Flyback is also known as
retrace. In some oscilloscopes and
in all television receivers, the
cathode-ray tube is biased beyond
cutoff during this period.

Flying spot
A system of televising in which
a phototube is used instead of an
inconoscope or other conventional
pickup tube. The image to be tele-

vised is scanned by a small spot
of light. This light, reflected or
directed into the phototube, pro-
duces the signal currents.

Focal length

In an optical system, the distance
between the center of the lens or
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mirror and the point at which the
rays of light converge. The focal
length is also called the focal
distance.

Focal point

The point at which the rays of
light converge after passing
through a lens or after being re-
flected from a mirror. The distance
between this point and the center
of the lens or mirror is the foeal
length.

Focus
Influencing a ray of light or a
stream of electrons so that it con-
verges to as small a point as
possible.

Focusing control

The adjustment which varies the
potential of the first anode in a
cathode-ray tube. When it is prop-
erly adjusted, the stream of elec-
trons converges to a sharp point
at the exact instant it strikes the
fluorescent screen.

Foot-candie
A unit of measurement for indicat-
ing intensity of illumination upon
a surface. One foot-candle is the
intensity of illumination on a
surface located at a distance of 1
foot from a l-candlepower source.

Frame

The total picture information con-
tained in a scanned image. In the
standard interlaced scanning sys-
tem, one frame consists of two
fields. The frame frequency is
therefore equal to one-half of the
field frequency, or 30 frames per
second.

Frequeney divider
A circuit which produces an out-
put frequency equal to a submul-
tiple of the input frequency. The
input signal is applied to the plate
of a diode which has a capacitor
in its cathode lead. On the positive
alternations of the input signal,
the diode conducts and charges the
capacitor. On each successive posi-

tive alternation the capacitor re-
ceives an additional charge. The
voltage across the capacitor there-
fore builds up in the form of stair-
steps.

The voltage of the capacitor is
applied to the grid of a modified
blocking oscillator, which is biased
beyond cutoff by the application of
positive voltage to its cathode.
When the charge on the capacitor
has built up sufficiently to over-
come the cutoff bias, the triode
conducts current. The flow of
triode plate current through the
primary of the transformer in-
duces a voltage in the secondary.
This induced voltage is of such
polarity that it drives the triode
grid positive. The resultant flow
of grid current discharges the
capacitor, and the cycle repeats
itself. Since the blocking oscillator
is pulsed once for a number of in-
put steps, its output frequency is
equal to a submultiple of the input
frequency. Frequency dividers are
also known as counters.

Ghost
A duplicate image on the screen
of a television receiver. The ghost
image is caused by a reflected sig-
nal which arrives at the receiver a
short time after the direct signal.

Grounded-grid amplifier

A circuit in which the incoming
signal is applied to the c