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YOU JUST

F.M. and T.V.
BY EAR/

— for that matter

2 Minutes Reading Time

for o Life Time

Benefits . .

TODAY, modern time and labor
saving Test Equipment is a MUST
to do the servicing job that brings
satisfied customers back to you . . .
and eliminates costly “callbacks™ . .
in short, to be profitable, jobs mus:
be done right the first time,

The days of "Servicing-by-Ear”
are gone . . . only the alert, aggressive
and properly-equipped technician
can thrive and make money. Any
Radio Serviceman, anywhere in the
U.S.A, can now own new, up-to-date

Test Equipment . . . . plus many
luxury items for his home, office, or
hobby . . . At No Cost - . . through

the famous N.U. DEALER EQUIP-
MENT PLAN .. . the only Plan that
gives you this opportunity!

Since 1933, successful servicemen
from every state in the Union have
built their businesses around the
84,000 picces of Equipment awarded
them through the N.U. Dealer Equip-
ment Plan . . . they carned them with-
out any special cffort . . . simply
through their usual day-by-day pur-
chases of N.U. Radio Tubes.

ONLY YOUR N.U. DISTRIBUTOR
CAN OFFER YOU THE N.U. PLAN
TEST EQUIPMENT: Ask him today
to tell you how you can cquip your

shop, store or office.

CAN'T SERVICE

Or any Quality AM. radio

LUXURY GIFTS: Mail the coupon
below for the FRFE 16-page fully-
illustrated catalog,.

Select the Test Equipment of
your own choice from your N.U. Dis-
tributor’s large, diversified stock . . .
tell him you want to go on the N.U.
Dealer Equipment Plan . . . get on-
the-spot delivery of the Equipment
. now you’re on your way to a
sounder, more profitable career in
FM-TV and AM servicing.
Remember too National Union’s
help 10 the Service Engineer does not
stop with Equipment. Each N.U.
Tube, like the thoroughbred it is,
best displays its 20 years of fine labo-
ratory breeding, under the most
scvere operating conditions.  No
wonder N.U. Tubes are known
throughout the industry as the Pre-

mium Quality Tube.
Use Penny Post Card

?Mel Fully llustrated

¢ Lunury Gifyg Catalog

CLIP COUPON o

i
NATION A
| L UNION RaD |
350 Scottand Road, Onnge'oNc?RP. !
Send me the FREE Lynyr P !
|

Gi
| e more shout the N.u 'r;..'l'.'.-cs::;':.?..';:dw'.'-:'

Name

City

| My Parts Dittributer iy

!

_ |

| Street dggers; |
2one l

|
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!

For Prompt aAction - - » Meil Today}

NATIONAL UNION RADIO CORPORATION

ORANGE, NEW JERSEY

RECEIVING TUBES o TRANSMITTING TUBES - CATHODE RAY TUBES « TELEVISION TUBES « SPECIAL PURPOSE TUBES

PHOTOTUSES « BALLASTS - BATTERIES « CAPACITORS < PANEL LAMPS + VYIORATORS « VOLUME CONTROLS
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YOU BUILD
this Traznsmitter Power Supply
used in the basic experiments in
RF and AF amplifiers, frequency
multipliers, buffers, etc.

Yyou
SET UP code amplitude and
frequency modulation circuits
{put voice, music, etc., on "elec-
trical signal” you produce). You
introduce, correct defects, learn
how to get best performance.

2]

YOU MEASURE current,
voltage (AC, DC and RF), re-
sistance and impedance in ¢ir-
cuits with Electronic Multi-
tester you build. Shows how
basie transmitter circuita be-
have; needed to maintain sta-
tion operation.

YOou
BUILD this Wavemeter and
use it to determine frequency
of operation, make other tests
on transmitter currents.

| TRAINED THESE MEN

“1 am now Chief Engineer

{ of Radio Station WORD, in
2 charge of four engineers.
Owe all I know about Radio

te N R L"—C., J. BUR-

- DETTE. Spartanburg, S. C

' "Thanks for splendid Home

| Study Radio Course, a latge
factor in my getting present
position as Senior Radlo Op-
erator of Station WRGP."—

. C. LISTER, Pensacola, Fla.

“Hold a Radio telegraph

Second Class License. Now

® with Civil Service as P.4
Electrical Engineer,"

OTIS L. WRIG"T Albu-

& A querque, N. M.

"1 have been 1n several kinds
of Radio work. 1 am now
specializing in Marine Ra-
dio telephone installations
and_ service.” — MURRAY
w DICKSON, Paducah, Ky.

“"When | enrolled, | had no
idea of entering Commercial
Radio. Now Operator, Police
Radie Station WASP nnd
Highway Station WKSJ.”

G. DeRAMUS, Selma, Ala.

“Am now Chief Engineer at
Radio Station WAGC. Still
using my N. R 1. texts as

=

swell references.” — CHAS,
9 W. STOKELEY, Chatta-
AKL nooga, Tenn.

GET THIS TRAINING
WITHOUT COST UNDER
G. . BILL. MAIL COUPON.

lay Radio.

Communications course.

with parts I send. This low-power broadcasting transmitter
shows you how to put a station “on the air.”
procedures demanded of Broadcast Station QOpera-
tors, conduct many experiments, make
many practical tests,

Ever think HOW FAST Radio-Television
Communications i8 changing. developing,
growing? Have you considered what this
amazing progress can mean to you?

In 1945, there were 943 Broadcasting
Stations. Today 2,694 are on the air!
Result —THOUSANDS OF QUALIFIED
MEN STEPPED INTO GOOD JOBS. Only
19 Television Stations were on the air in
1947. Today there are more than 50 and
experts say there will be 150 in a few
months, 1,000 within three years. That
means thousands of well-paid jobs for
trained Operators and Technicians. Then
add development of FM, Two-way Radio.
Police, Marine. Aviation and Micro-wave
Relay Radlo! Think what all this means!
New jobs, more jobs for beginners! Better
jobs, better pay for experienced men!

Are you a beginner who wants steady
work in this growing field? My NEW
course c¢an help you get an FCC License
and prepare for the job you want. Are you
a man with some training in Radio or
Radar, or a Licensed operator? My NE\
course modernizes, increases the value ¢
your knowledge and experience!

'LL TRAIN YOU FOR YOUR
FCC LICENSE

A Federal Communications Cémmission
Commercial Operator's License puts you
in line for a good job in Radio or Tele-
visfon Broadcasting, Police, Marine, Avia-
tion, Two-way, Mobile or Micro-wave Re-
Mail coupon below for book
and catalog (both FREE) about my NEW

You perform

with MANY KITS of
 MODERN EQUIPMENT | SEND

Servicing Training
Also Offered by N.R..

If you prefer a good-pay job in Radie-
Television Servicing or your own
money-making Radlo-Television Sales and
Service Shop. I'll train you at home. My
famous Servicing Course also includes many
Rits of Parts. You condutt experiments and
testx with modern Radio and other cireuits
You build. | also show you how 1o make $3,
$10 a week or more EXTRA MOXNEY fixing
neighbors” Radlos while training. Full infor-
mation in my 64.page catalog. Mail coupen.

e

MY COURSE INCLUDES

TELEVISION

Course Is New! Different!

Mail coupon now for facts about my
NEW, intensely practical course in Radio-
Television Communications. Let me send
you FREE books. Read outlines of 78 les-
son texts written for you by leading Com-
munications experts, edited by my practi-
cal staff. See the nine big Kits of Parts
I send that “bring to life” theory vou
learn. Read about the transmitter you
build and operate, about the Electronic
Multitester you get. All equipment yours
to keep. My BRAND NEW course includes
BOTH Theory and Practical Experience,
with result-getting kits, in Radio-Tele-
vision Communications. It's backed by

R. 1.—the world’s oldest and largest
home study Radio school.

Mail Goupon For Book FREE

Send today! See what my NEW course
is like. Find out how I get you ready for a
brighter future, better earnings, more
security in Radio-Televison. Send coupon
now in envelope or paste on penny postal.
NO OBLIGATION. NO SALESMAN
WILL CALL! My books, sent to you
FREE, tell the full story. J. E. SMITH,
President, Dept. 9KX, National Radio ln-

stitute, Wash- g
ington9,D.C.

HAIL NOW-BOOK FREE

]
MR. J. E. SMITH, President, Dept. KX
National Radio Institute, Washington 9, D. C.
Mai} me FREE Catalog and Book about Radio and Tele-
vision Communications opportunities and training. (No
lsalesman will call. Please write plainly.)

f Name.
Address.

City........ Zone.
[0 Check if Veleran
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NEW
TELEKITS
10-B $82.99
1-B $59.50

Sparkling new Telekit 10-B hos 52-inch screen.
Brand new compact loy-out has video fube
mounted on chossis. Blg illustroted easy-to-follow
instruction book guides you step by step through
easy ossembly. No speciol knowledge of telovision
is required. All you need is o soldering iron,
pliers, and screw driver. 10:B Kit con be used
with 12V, 15, 16-inch tubes. Telekit 10-B,
$52.99. Tube kit, including 10BP4 ond oll other
tubes, $55.80. 10-B Telekit cabinet, $15.95 to
$24.50. Telekit Guarantee includes free factory
service.

Write for cotalog listing 10-B ond 7+B Telekits.
New 7.B Telekit for 7-inch tube, $59.50. Tube
kit, including 7JP4, $39.58. 7-B cobinet, $15.95
ta $24.50.

-~

Note simple clean loy-out for easy ossembly of
new Telekit 10-B. Features 2 sound |, F. stoges,
o new pre-built, pre-oligned tuner thot includes o
stoge of R. F, for distance reception. Eosy-to-od
just horizontol lock clrcuits, Beautiful new modsl
cabinets far 7-B and 10-B ore heovily constructed
of hand rubbed walnut.

13
CHANNEL
TUNER
$19.95

NEW 13 CHANNEL TUNER is o smoll compact
unit with stoge of R.F. Tunes all TV ond IFM
channels. Mode to conform with Telekit or ony
other TV set hoving video I.F. of 25.75 mc.
Complete with tubes, pre-wired, pre-atigned;
only three connections to moks. See your job-
ber, or write to us for informotian. Your cost,
$19.95.

Write for catolog of Telekit boosters.
television kits, tuners, television parts ond tubes.

TELEKIT

SANDERS ELECTRONICS CO.

AVIATION BLDG., 3240 N.W. 277tk AVE.
MIAMI 42, FLORIDA

RADIO-ELECTRONICS for
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<l Build This

ruperheterodyne

You receive complete standard equip-
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 sdjustments—at home—on
service calls. You will be proud to
own this valuable equipment. Com-
plete with test leads.

SIGNAL GENERATOR

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

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’
ampliflers, speakers, etc.

T.R.F.
RECEIVER

- Youbuild

A 7 e )j several
: - : T.R.F. Re-
ok ceivers, one

° of which, a 4-

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

OCTOBER, 1949

t

o

RADIO, TELEVISION
and ELECTRONICS

Master ALl Phases

GOOD PAY
and Unlimited Opportunities
in JOBS LIKE THESE:

Business of Your Own
Radlo Manufacturing, Sales, Service
Broadcasting Telecasting
Television Manufacturing,
Sales, Service
Laboratories: Installation, Mainte-
nance of Electronic Equipment,
Electrolysis, Call Systems
Garages: Auto Radio Sales, Service
Sound Systems and Telephone Com-
anies; Oil Well and Drllling
ompanies; 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 cathode-ray
prineciples

Experiments with resonance

Producing beat frequencies

Calibrating oscillators

Experiments with diode, grid-bias, grid-

leak and infinite impedance detectors

Practical experience in receiver trouble
shooting

Application of visual tester in check-
ing parts and circuits

Experiments with inverse feed-back

Advanced trouble-shooting

...and many, many others

Complete Training by Practical
Resident Trade School, Est. 1905

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

Both Resident and Home Study
Courses Offered

YOU NATIONAL SCHOOLS

LOS ANGELES 37, CALIF. « EST. 1905

LEARN BY
DOING

You receive
special labora-
tory experi-
ment lessons
to show you
how to build
with your own
hands varjous

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

National Schools, Dept. 10-RE
4000 South Figueroa Street
Los Angeles 37, California

Send me your FREE book ‘“Your Future in Radio’ and
the sample lesson of your course. I understand no sales-
man will call on me.

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

Shop Method Home Training. ..

Earn While You Learn

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

DON'T DELAY! The Radio-Television

Industry needs trained men NOW!

For quick action,
APPROVED mail coupon
FOR today and we’ll
VETERANS! rush you full in-
Check coupon below | ;
formation.

NEW, ILLUSTRATED ‘
OPPORTUNITY ‘

BOOK AND SAMPLE Sik
LESSON SHOW You #
HOW WE TRAIN

YOU ... SEND FOR

THEM TODAY! NO
cOsT. NO

OBLIGATION,

Mail in envelope
or paste on
penny postal.

NAME...

units such as ADDRESS

those shown at

left, and how CITY

. e STATE.

to conduct

I
|
|
|
|
experimental |
|
|
many tests. l_
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@ Chicagosn S

Mr, Ray Simpson, President
Simpson Electric Coapany
5208 West Kinzie Street
Cidcago bli, Miinois

Dear Mr, Simpson:
Congratulationsl The Simpson Model 480

FM-TV Genescope is the perfect inatrument for
the proper alignment of all FM and TV receivers,

In addition to providing all nacessary aignal
sources, the new Simpson Genescope includes a.b "

suys EDWARD CROXEN

General Service Manager of Hallicrafrers i P . - T
1n oddition to providing oll necessary signal sources, the new Simpson Genescope CHECK THESE RANGES AND YOU WILL SEE HOW MUCH THE
includes o high sensitivity oscilloscope of unlque advonced design, complele in SIMPSON GENESCOPE CAN DO FOR YOU
every detail. Sensitivity 25 millivalts per inch. Wide bond response to 3 megas RANGES AMPLITUDE MODULATED
cycles or more. Equipped with o high frequency ¢rystal probe for signal trocing. FREQUENCY MODULATED OSCILLATOR OSCILLATOR
AM ond FM osilllater sections provided with large, ecsy to read dials with Bond A—2-120 me
) —2 gacycl Bond A—3.2.1 i
20-1 vernier contrel @and 1000 division logging scate. Revolutionary, Ingenious, Bond B—140.260 meg:‘ye:[" 20 : % 6 megoeyctes
Exclusive output termination pravides for various recelver impedances, either Sweep width vorigble from zero te 15 Band B—15-75 megacycles
direct or through an isolating condenser. megacycles Band C—75.250 megacycles

Step attenuator for control of output, Sweep rate 60 cycles per second 30% modulation at 400 cycles
Speciolly designed frequency sweep motor of unmodulated

Slze: 227x147x7Vy”, Weight 45 Ibs. Shipping Weight 54 1bs. Continuously varicble attenuator Continuously variable ottenuctor
DEALER'S NET PRICE complete with Test Leads and Operator’s Monual $375.00 Crystal colibrator—5 megacycles + .05% Visual method of beat frequency
Audio Qscilleter 400 gycles indication

Modern FM and TV development and servicing requires HERE’S THE SIMPSON—MODEL 479
the use of test equipment made to exacting standards. With -
this in mind Simpson offers you the Genescope with the as- TR0 SHeGik, GEIERATOR
surance that everything possible has been done to make it the

Exactly the same tircvits, ranges and fumc-
tions as the Model 480, described cbove,

most_accurate, flexible and convenient instrument available. with the excepticn of the oscilloscope.
The Genescope will render many years of uninterrupted service Size 17”x14”x7,". Weight 34 [bs.
and always produce accurate results, Shipping Welght 40 Ibs.

DEALER'S NET PRICE with Test Leads
ond Operator’s Manual . . . , . $245.00

O

SIMPSON ELECTRIC COMPANY
$200-5218 WEST KINZIE STREET . CHICAGO 44, ILLINOIS
THSYRVMENTS THuat stavy aCCunatbe in Canado: B8och-Simpson, Lid., London, Ons.

RADIO-ELECTRONICS for
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Make More M(;ney in the Expanding Servicing Field
TELEVISION & FM SERVICING

WITH CRE! NEW, PRACTICAL
“ON THE JOB" TRAINING IN

The next twelve months will produce some of the
greatest opportunities that have ever been offered
to alert men in the Servicing Field.

It is the year for you to make the big decision.
Either you are going to catch up with the new de-
velopments in the industry, or you are going to be
passed by.

This practical course has been written for today's
serviceman to meet today’s problems and oppor-
tunities.

CREI knows what ycu need, and every effort has
been made to keep this course practical and to the
point. If you are now engaged in servicing work,
you will be able to understand and apply each les-
son. This course has been reviewed and checked by
cualified service experts who know what you must
know to get ahead in this booming field.

VETERANS: CREI TRAINING AVAILABLE UNDER G.l. BILL
For Most Veterans July 25, 1951 Is Deadline—AGT NOW!

If you have had professional or amateur radio experi-
ence and want to make more money, let us prove to
you we have the trnining you necd. To help us unswer
intelligently your inquiry—please state briefly wour
background of erperience, sducation and present posi-
tion.

RADIO SERVICE DIVISION OF

CAPITOL RADIO
ENGINEERING INSTITUTE

An Aceredited Technical Institute

Dept. 1510A, 16th & Pa-k Road, N. W. Washington 10, D. C.

Branch Offices: N. Y. 7, 170 Broadway ; San Franciseco 2, 760 Market St.
OCTOLER, 19479

" i

£7%  FOR TRAINED MEN

Every lesson can be helpful in your daily work—
you will soon have the technical knowledge neces-
sary to handle all types of good paying Televjﬂfn
and FM servicing business. N

: W . A
In offering this coutfse at a popular price, CREI,
is enabling thousands of the “top third” now eni
gaged in service work to enter the ultimate proﬁf{
able field of television and FM installation’ and
service.

This can be your big year! Wiite today for com-
plete information. The cost is popular. The terms
are easy. The information is free. Write today.

FREE SAMPLE LESSON
Now. see for yourself! Mall the coupon for free sample lesson and

see how Interesting It is to study at home and improve your income
through ablility the CREI way

TELEVISION AND FM TROUBLE SHOOTING
This_lesson is devoted to live, dollar-and-cents” practical practice
based on day-to-day servieing problems. Read this interesting lesson
and see for Yoursel! how CREI training can help you. Mail coupon
for this sample lesson, free booklet and detafls.

v

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE
16th & Park Road, N. W., Dept. 1510A, Washington 10, D. €.

Centlemen: Please send your FREE SAMPLE LESSON and com-
1 plete details of your new home study course in Television and FM
Servicing. I am attaching a brief resume of my experience, educa-
tion and present position.

Check field of yreateat interest:

[ PRACTICAL TELEVISION ENGINEERING M
O PRAC;;CAL RADIO ENGI- [J TELEVISION & FM SERVICING
NEERIN

s ADVANCED ELECTRONICS
BRGADCAST RADIO ENGY. U
O s (Akh . ) COMMUNICATIONS

[} AERONAUTICAL RADIO [J RADIO-ELECTRONICS IN IN-
ENGINEERING DUSTRY
NAME
STREET B0l P
CITY » s ..ZONE.
[ 1 AM ENTITLEC TO TRAINING UNDER G. lq@ILL.

s

-
1]
L
(]
L]
[]
s
s
3
3
[}
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"
[}
[]

v T
#

www americanradiohistorv com


www.americanradiohistory.com

American

Beaut

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 §
sizes, from 50
watts to 550
watfs.

TEMPERATURE
REGULATING
STAND

This is a thermo-
statically con-
trolled device for
the regulation of
the temperature
of an electric soldering 1
iran. When plaoced on
ond connecdled 1o this
stand, iron may be main-
fained ot working tem-
perature or through ad-
justmen! on bottom of
stond ot low or warm
temperotures.

For descriptive lheralure write

AMERICAN ELECTRICAL

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

| NEW GLASS for television tube faces

produces greater contrast, giving sharp
black-and-white pictures in well lighted
rooms without need for excessive
brightness, Pittsburgh Plate Glass Co.
engineers announced last month.

In any television tube, as the draw-
ing shows, light from the bright por-
tions scatters, some travelling straight
ahead and some at such an angle that
it is reflected by the glass surface. Part
of this reflected light strikes the dark
portions of the phosphor and is re-
flected again straight ahead, making
the dark portions of the picture lighter

BRIGHT PICTURE AREA
\¥}

OARK PICTURE AREA

N/

AW

N T e DN
L\__ \/.\
| \ \ | %
/ A \

CONTRAST-DESTROYING LIGHT

WHITE
FLUORESCENT! ‘ REFLECTED 100% INTO TuBig
COA

ELESTRON ruus

\ \

1Y

VA
Reflected light can destroy picture contrast.

and weakening the contrast. In ordi-
nary glass, the reflected light is little
weaker than the direct beam. The new
tube face is made of a special light-
absorbing glass, which acts as a filter.
The reflected-light paths are more than
three times as long as that of the di-
| rect beam. Thus undesirable reflected
light is attenuated to an extent which
makes the increase in contrast im-
J pressive to even the most casual looker-
on.

Since the tube face is itself a filter,
it reduces the effect of room light. The
result is a more natural, easy-to-see
picture that can be viewed without eye-
strain, Pittsburgh Plate Glass engineers
believe.

Television receivers with the new
glass tube faces have been featured by
Zenith and it was expected that they
would soon be adopted by other manu-
facturers.

HAM CONVENTION termed the
“biggest show in amateur radio” will
be held in New York City October 7, 8,
and 9 by the Hudson Division of the
ARRL. Features for all classes of am-
ateurs have been planned, with partic-
ular emphasis on the younger genera-
tion with a “how to get started” theme.
The show and convention will be held
at the Ninth Regiment Armory.

SYMPOSIUM on electronic instrumen-
tation in nucleonics and medicine will
be held at New York'’s Hotel Commo-
dore on October 31, November 1 and 2.
This second annual conference on the
| subject will be sponsored jointly by the
Institute of Radio Engineers and the
American Institute of Electrical Engi-
neers. The first day will be devoted to
electronics in medicine, the second to
nucleonics in medicine, and the third
to the physical aspects of nucleonics
instrumentation.
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TV PROJECTION systems are kindest
to the eyes, according to last month’s
journal of the New York State Opto-
metric Association. The statement fol-
lowed a study of the Philips Protelgram
system. A projection system was said
to cause less eyestrain because of the
larger image, need less eye accommeoda-
tion for close viewing, and give the
visual advantage of a softer image of
photographic quality on an optically
correct screen.

TV SERVICE CALLS should be paid
for at a nominal rate after the 90-day
manufacturer’s warranty on the re-
ceiver expires, according to Television
Manufacturers Association. Michael L.
Kaplan, president of TMA and of Sight-
master Corp., announced last month
that because of the New York State
Attorney General’s statement that some
service contracts infringe on the in-
surance domain (see page 9, September
issue), TMA is redoubling its efforts
to arrive at a standardized per-service-
call fee.

TMA is conducting a survey of man-
ufacturers and service organizations to
determine a standard agreement satis-
factory to all. The fee for service calls
would eliminate the insurance aspect
of the business, the Association says,
and would best serve the public, since
most major troubles appear during the
90-day warranty period.

AUDIO FAIR will be held at the Hote!
New Yorker in New York City October
27, 28, and 29. Sponsored by the Audio
Engineering Society, the Fair will show
audio products of leading manufactur-
ers and will include technical sessions
on each of the three days. The subjects
of recording—tape, disc, and film—and
microphones, loudspeakers, and ampli-
fiers will be covered. A banquet is
planned for the 27th.

PREVENTIVE MAINTENTANCE will
be the theme of Pennsylvania’s radio
service technicians throughout the
month of October. Heralded by the
Philadelphia radio technician’s conven-
tion September 18, 19, and 20, Preven-
tive Maintenance Month will be dedi-
cated to the task of showing the radio
owner the advantages of having his
radio looked after before instead of
after it breaks down.

An intensive campaign of advertising
by direct mail, newspapers and radio
will be carried on by the organized ra-
dio technicians, with the cooperation of
components and tube manufacturers,
the association of manufacturers’ rep-
resentatives, many of the broadcast sta-
tions, and the parts distributors of the
state.

Experience gained in the Harrisburg
area, last year, indicates that a Pre-
ventive Maintenance Month can in-
crease the prestige of the radio service
technicians, obtain a great deal of addi-
tional business, and increase the actual
number of operating radio receivers as
much as 25%.

RADIO-ELECTRONICS for
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TV ANTENNAS may not be placed on
the roof without written permission of
the landlord, ruled Justice William T.
Powers in Kings County Supreme Court
(Brook]yn, N. Y.) last month. Verbal
permission is not sufficient, as it may
be revoked or denied at any time. The
ruling was handed down in a test case
brought by Secroll Realty Corp., against
Ben Mandell, a tenant in an apartment
house owned by the corporation. The
landlord sought to compel Mr. Mandell
to remove an antenna he had erected.

COLOR TV COMMITTEE to survey
the present and possible future of the
art was organized last month by the
National Bureau of Standards at the
request of Sen. Edwin Johnson of Colo-
rado. The Committee will study the
scientific and technical phases of the
problem and report to Sen. Johnson as
chairman of the Senate Committee on
Interstate and Foreign Commerce.

BUILT-IN TV ANTENNAS are now
being supplied by Philco with their new
sets. The in-the-receiver system consists
of a large broad-band antenna of alumi-
num foil, designed to receive signals
eﬂictent]y on both the high and low
bands. It is tuned to the desired channel
with a variable capacitor, aided by three
hairpin loops, which also serve to match
the impedance to that of a 300-ohm line.

/
{
6

Tuning knob ot front of sat adjusts antenna.

The tuning control is at the end of
a long rod and is usually near the top
of the receiver in the front center of
the cabinet. The 300-ohm antenna lead
is attached near the center of the large
hairpin loop.

AUDIO DEGREES will be offered by a
new university just chartered by the
State of California. Known as the Uni-
versity of Hollywood, it offers a major
course in sound leading to the degree of
Bachelor of Science in Audio Engineer-
ing. Other courses will include film en-
gineering, drama, musie, radio, and
television.

With the establishment of the new
university, the Hollywood Sound Insti-
tute, a leading audio school, will cease
to exist. It will be merged into the new
institution under the name of the Col-
lege of Audio Engineering of the Uni-
versity of Hollywood.

OCTOBER, 1949

POLONIUM BRUSHES marketed in
recent months to remove static charges
from plastic phonograph records are
dangerous to health, the Atomic Energy
Projeet at UCLA reported last month.
The brushes, consisting of ordinary
bristles with a strip of polonium-im-
pregnated material fastened to the fer-
rule, neutralize the attraction of the
plastic for dust by emitting alpha rays.
They are widely used in industry to
drain the static from fast-moving ma-
chinery and especially from nonconduc-
tive surfaces, such as the speeding pa-
per in a printing press.

The alpha rays do not penetrate the
skin, but microscopic flecks of the metal
or foil on which the polonium is carried
are released into the air. If these are
inhaled or carried to the mouth by the
hands, a sickness similar to radium
poisoning may develop.

Dr. Fred A. Bryan, dean of the
UCLA .medical school, said in an inter-
view for the New York Times that even
cautious users of the record brushes
and other similar products using po-
lonium would be likely to ingest some
of the radioactive flakes.

RADIO MONTH BRIEFS

Color television experiments have been
authorized for two more stations,
WMAR-TV, Baltimore, and WCBS-
TV, New York, by the FCC.

Theatre television channels were re-
quested of the FCC last month by the
Motion Picture Association of America.
End of sound radio in three or four
years was predicted last month by
Henry L. Pierce, sales manager for
Sparton Radio-Television.

New York television dealers formed an
association last month called Television
Dealers Association of New York for
the primary purpose of stabilizing re-
ceiver prices by enforcing the “fair-
trade” laws.

The 54-channel allocation plan proposed
by FCC for television stations could
accommodate approximately 2,245 sta-
tions compared with a possible 400 un-
der the present setup.

Ban on rooftop television antennas im-
posed in Washington, D. C., by the di-
rector of the National Capital Housing
Authority for public housing projects
was decried by Washington receiver
dealers as discriminatory. Reply of the
Authority was that antennas may in-
jure the house and *“certainly are not
good looking.”

Television Technicians Lecture Bureau
held its first lecture on September 11 in
Rochester, N. Y. The bureau brings
technical information to technicians, by
whose paid admissions it is supported.
Lecturers are not industry representa-
tives but trained educators without com-
mercial affiliation. The proposed pro-
gram of lectures is countrywide. The
Bureau, which was organized by Paul
Wendel and Al Saunders, both well
known in the field of radio technical lit-
erature, has its headquarters in Chi-
cago, and has a large schedule of lec-
tures already booked for the fall and
early winter,
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}COMPLETE
TRAINING

FOR BETTER JOBS
in Radio-Electronics

5 MONTHS TO PAY!

Here are three world-famous books so thoroughly
covering radio theory, troubleshooting and servicing
methods; so clearly expl every phase of the
work thnt with a minimum o time, youll soon be
able to handle repairs on any Radio-E Iec-
tromc E(L ment. and qualify for ber joba, bi

hecks! You couldn't get a finer, more com| te
or emar to understand irsiming oourse AT ANY
PRICE, Remember! These are thn same Ghirardi
beoks that were more widely used for wartime radio-
electronic training than any other hcks or courses
of their type!

Ghirardi’s BIG-3

RADIO SERVICING LIBRARY

These lgbookumzl.n.natohlolsommmd
1214 mmmunn- covering 1k iomplets range of basie
radio-electronic and service siibijicia:

1—RADIO PHYSICS COURSE

Complete bu'lo tﬂlninl for beginners. Makes
the most ‘]’eets easy to understand! 072
pages, 508 1l u.mee

2—MODERN RADIO SERVICING

The 110-page book that teaches you to work by
irely profmsiosal methods, Explains all abeul test
{Estrumaents, Lo Lo use them, clrcuit anulysls, com-

nent reptigements pnd dosens of olLuf subjeees.
ﬂu:-_'um 706 illms. Frics $5.04,

3—RADIO TROUBLESHOOTER'S
HANDBOOK

The great {ihiruri book thlt cuu service time in
half on mosi jube. 1l‘ enctlg how to
do it in mnlnu quick repalrs on over 4 npeclne
radio maiels manusl-size pages, $5.60

Let 4. A, Ghirardi train Kgu for Raullo-Fleet rosios—
AT ANSDLUTE MINIMUM COST! Slerting wilh the
Tandumeirials of basic olroiricity . these i loods Like you
Hnp-ny-step tbraugh Ehe officicnt il testing, nodjuss.
ment proced iz =i tiine 8! and
more profitabie work, |[||n|!|||'11 of working Aula on tu
color codes, transforms resistors {H[pHMA1DES, FECO
changers nnd othrer eomponents help you eulve Jal Snags
in record tlme,

NEW LOW PRICE . . . Easy Terms

Bought singly. the books in this fact-packed llbrary
oy 315 Under this special oﬂa you save
§1 nnd nisn have the privilege of paying in easy monthly

lzsrtalimenis. while youuu_\n: the books. No 'llm:‘tor

monblily lessuns. You

10 DAYS’ "sick' EXAMINATION
BACK

Dem RE-109, MURKAY BILL BOOKS, Inc., I
232 Madison Ave., New York 16, N.Y. '
Send me QHIRARDI'S BI1G-3 Radio-Electronict
Library. 1 enclose $2 ss my first instalment and will
send you $3 s month for four months until the toisl 3
spectal price of only $14 ls pald, 1t is understood 1
]
s
s
s
'

may resd the books for 10 days. Then, if not satis-
factory, 1 will return them postage paid and You sgree
to refund my $2 and cancel the remsining instalments.

{em=cememmeccanss
p ,
<
3
a
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SEE YOUR JOBBER |

on the |

SPECIAL OFFER PLAN

Rlnm DISTRIBUIT N‘

AND MATNTENANCE

The complete trade journal devoted
to sales and service of Radio, Video,
Audio. A monthly magazine that has
been a best seller in its field for over
four years under the old title RADIO
MAINTENANCE. Now—Ilook for the
Radio Industry Newsletter . . . giving
you up-to-the-minute events in the field
—articles on servicing—hints and kinks
—test equipment—aiignment—TV in-
stallation and maintenance—antennas
—sound systems— service bench equip-
ment—sales—advertising—store design
— merchandising hints — maintenance
contracts and scores of other subjects.
Completely illustrated with photo-
graphs, drawings, schematies.

Single Copies .25
$3.00 Per Year $5.00 2 Years

Your Jobber Has The October Issue Now
Get your copy today and ask about the

SPECIAL OFFER PLAN
and save money on your subscription!

VIDEO HAND BOOK

Now in one great book—all the es-
sential knowledge of television for
laboratory technicianm—experiment.
er—serviceman . . . everyone ine
tereated in or working atl television!
Complete, upsto-theminute infor-
mation arranged for quick reference
—easy to read . . . ne mathematices.
Over 900 pages . . . more than 300
photographs, disgrams and draw-
ings. Here are some of the subiects
covered: Fundamentals. the TV
station, the receiver. anichnas, pro-
gramming, installation. service, test
equipment. data. terms, elc.. etc.

$5.00
RADIO DATA BOOK

The enly radio handbook of its
kind! Covers everything in Radie
for lab hniei ~experi .
—servicemen—everyone and any-
one! Over 900 pages, 12 big sedtions
with hundreds of drawings and dia-
grams. Some of the subjects eovered
are . . . Testing, Measuring and
Alignment . . . All about Antennas
. . . Sound Systems . . . Recording
o o o p Test Equi
Data . . . Complele Tube Mgnual
. Charts. Graphs and Curves

$5.00 ... '50 Tested Circuils . . . Codes.

Symbols and Standards . . . 150 Basic Circoits . . .
Dictionary of Radio Terms . . . elc.. elc.

THE RADIO & TELEVISION LIBRARY

N

A complete library covering
everything in Radio and Tele-
vision in over 1800 pages. eom-

pletely illustrated! Two hand-
somely bound books (contents
deseribed above) in attractive-

slip case . . . compact, eoncise,
eomplete!
Over1800Pages $9.00

All products of
BOLAND & BOYCE INC., Montelair 3, N.J.
are available at your
local distributor’s counters. Order now!

“BOLAND & BOYCE INC., PUBLISHERS )}

e

The Sprayberry Academy of Radio
has moved to Chicago. The move had been
planned by FRANK L. SPRAYBERRY, pres-
ident, for some time because of the in-
creasing importance of Chicago as a
television and radio development and
manufacturing center. Mr. Sprayberry
believes he will be able to serve his stu-
dents much more effectively because he
will be able to include the newesb devel-
opments into his training.

American Television, Ine., Chicago,
put their first television sets on the
market late in August. The line, known
as “Home Theatre” television receivers,
includes all popular direct-view sizes
and models.

Radio Corporation of America has is-
sued a consolidated statement of in-
come for the second quarter of 1949 and
the first six months of the year, with
comparative figures for the correspond-
ing periods of 1948, announced BRIG-
ADIER GENERAL DAviD SARNOFF, chair-
man of the board.

Total gross income from all sources
amounted to $187,257,987 in the first
half of 1949, compared with $176,079,-
713 in the same period of 1948, an in-
crease of $11,178,274.

Net income, after all charges and
taxes, was $10,122,049 for the first six
months of 1949, compared with $10,850,-
288 in 1948, a decrease of $728,239.

After payment of preferred divi-
dends, net earnings applicable to the
common stock for the first six months
of 1949 were 61.6¢ per share, compared
with 66.8¢ per share in the first half
of 1948. .

lloward W. Sams & Co., Inc., Indian-
apolis, publishers of electronic techni-
cal manuals and books, have declared
the regular semi-annual dividend of
$2.50 per share on its 5% cumulative
preferred stock.

Payable to stockholders of record
June 27, this dividend covers the first
six-month period of 1949 and represents
the fourth consecutive semi-annual div-
idend on cumulative preferred stock of
the three-year-old organization. The
company’s balance sheet as of June 30,
as prepared by company officers, shows
total assets of $267,757.66, with a net
earned surplus of $46,090.90.

Sylvania Electrie Products, Ine., con-
solidated net income for the second
quarter of 1949 was $378,252, equal to
19¢ per share on the 1,456,660 shares
of common stock outstanding, after de-
ducting dividends of §1 per share on
the $§4 cumulative preferred stock. This
compares with consolidated net income
of $948,565, equal to 84¢ per share,
earned on the 1,006,550 shares of com-
mon stock in the second quarter of
1948. For the six months ended June
30, 1949, common stock earnings of
$1.01 per share based on the average
number of shares (1,343,290) outstand-
ing during the period compare with
earnings of $1.90 per share for the six
months ended June 30, 1948.

Second-quarter net sales of $22,556,-
653 compare with sales of $23,662,547

| for the second quarter of 1948. For the
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six months ended June 30, 1949, sales
of $49,665,548 compare with sales of
$48,210,076 for the six months ended
June 30, 1948, an increase of 3%.

Motorola, Inc., Chicago, attaining a
new peacetime sales record for the six-
month period ended July 2, 1949, pro-
vided net earnings of $1,908,255.95,
equal to $2.39 per share, it was an-
nounced by PAuL V. GALVIN, president.
This compares with earnings for the
corresponding period last year of $1,-
650,039.82, which is equal to $2.06 per
share.

Andrea Radio Corp., manufacturers
of television receivers, reports a 73%
increase in sales for the period of Jan-
uary 1-May 31 of this year, over the
corresponding period of 1948. In addi-
tion to this sales increase, FRANK A. D.
ANDREA, president of the company, re-
ports a corresponding increase in net
profits for the January-to-May period
of this year.

Admiral Corp., Chicago, in a mid-year
earnings statement to stoeckholders, re-
ported that sales and earnings for the
first six months of this year hit an all-
time high.

Sales for the second quarter of 1949
were $29,5697,308 as against $15,382,176
for 1948, an increase of $14,215,132 or
92%. Net earnings were $1,619,472 as
against $706,887, an increase of $912,-
585 or 129%.

Sales for the six months ending June
30 were shown as $53,110,405 as against
$27,386,344, an increase of $25,724,061
or 94% . Net earnings were $3,155,689
as against $1,237,297 or an increase of
165%.

Earnings per share (on 1,000,000
shares outstanding) for the first half
of 1949 were $3.16 as compared with
$1.24 for last year's first half or an
increase of $1.92.

Intra-Video, Inc., New York, will
manufacture master radio antenna sys-
tems for apartment houses, hotels, and
department stores. Last December at
the convention of the Television Broad-
casting Association, their antenna sys-
tem was used to demonstrate the sets
put on display by the television manu-
facturers.

Westinghouse Electric Corp., Sun-
bury, Pa., as a price-protection policy,
announced that factory list prices on
all current television receivers were
guaranteed for all dealers and distrib-
utors.

The plan, retroactive to July 1, will
protect dealers and distributors from
loss on any television inventory pur-
chased within a 60-day period prior to
price readjustment. The policy has been
put into effect because of an increasing
trend toward indiscriminate price slash-
ing in the “hotly competitive” television
industry, F. M. SLoaN, division man-
ager said.

Motorola, Inc., added 1,000 employees
to its payroll for the 1949 fall season.
This brings its payroll to more than
4,500, highest employment level in the
company’s history, according to PAUL
GALVIN, president.

RADIO-ELECTRONICS for
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7o/ /174 171/ T New Training Offer!
" NOW you build and
keep a top quality

RECEIVER
to help you prepare for
a real job in

VISION

_. RAD}O- El cmomcs
Choice of 10,12 or 16 INCH TELEVISION "7’ A" &" W

Now you can get this amazingly practical aid for learning Television at home, to help
you get started toward FASCINATING WORK...GOOD MONEY...a THRILLING FUTURE —
in a real job, or your own sales and service business. ® When you complete our regular

home training—described below —you can build and keep a top quality commercial-type
Television Receiver. Standardized chassis is adaptable for a 10, 12 or 16 inch direct view ' gsogid.
tube that gives big, bright, sharp, steady pictures. This is an optional training advan- scork
tage — designed to provide the utmost in practical “learn-by-doing” home training in
Television. Mail coupon for complete details. See why you owe it o your LT
*Television Future” to enroll for DeForest’s Training, Inc. YOU ALSO METER

- : BUILD AND K
Mail Coupon NOW for FREE Information! xvey ans;f:m
TYPE EQUIPMENT!

See how D.T.1.'s amazingly effective methods help start you toward a
GOOD JOB or your OWN BUSINESS in one of America’s most promising
fields — including Television, F. M, Radic, Aviation, Train, and Taxi
Radio, Broadcast Radio, Industrial Electronics. Get modern lessons... plus 16 shipments R-F SCNAL
of Radio-Electronic parts. Work over 300 experiments and projects — including building b
of (1) commercial-type OSCILLOSCOPE for practical T-V circvit training, (2) double-range
R-F SIGNAL GENERATOR, (3} jewel-bearing MULTIMETER, (4) quality é-tube SUPERHET
RADIO. Then build and keep that big new Television Receiver. Here's
EVERYTHING YOU NEED for real laboratory-type training...AT HOME!

Modern Chicago Laboratories Employment Service

* If you prefer, you can_get ALL your & When you complete your N -,
preparation in our new, Chicago train-  training, our effective Em- 38 | : “iifl 6-TUBE RECEIVER
ing laboratories . . . one of the finest of  ployment Service helps you : :
its lund Ample instructors  get started toward a real
... modern equipment. future in Television — Radio
Write for details ! — Electronics.

You also use HOME MOVIES! MA". TH'S COUFON TODAY'

8.5k . L Epecl huivie,® DeFOREST’S TRAINING, INC.

3—u:--.:g:l.:"e 'r:‘c!:"\?l?s me'omz‘l’;';‘éuvli::rur: 2533 North Ashland Avenue, Dept. RC-F10

A DE VRY Institution

|
fosle;‘, ec‘;lerhut :mme See el:cdt:’ong on 'h, . Chicago 14 Mlinois l
| & T

Z:r‘,,:,':,,.:;bf; ::,::u.',:?,.m.g :Sv:,:,.::;, 1 withou obligation, give me complete facts showing |
that speeds your progress. B how | may make my start in Television-Radio-Electronics. i
1 ’

. Name Age
De FOREST'S TRAINING, INC. [ -
e y L i Street Ap? ]
CHICAGO 14, ILLINOIS ) 5 . 1
1ty one tate. J

h-----------------

OCTOBER, 1949
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THIS BOOK WILL
HELP YOU SAVE
TIME, WORK, EARN

EXPLAINS, THESE AND
) MANY MORE

\ AM &nd FM_réceiver alignment

3 quuiing hum

. Signal tracing and trouble shooting

. Finding receiver faults froﬂcil-
loscope patterns -

. Checking AVE action_

. Voltage gain measurement |

Auto radio vibrator tests =

Checking peak currentin rectifiers

. Impedance measurement

. Checking filter capacitors — and
many others!

e | SYLVANIA

s W

COV®NOWL

1S.
<fiaps and transimed ionsefci .
plifiers *  han 90 MustEatio \s for circuil
he more ngemen ; e
The 4 setup 3@ g te oscilloscoP
patterns: anl in over 50 separd
a
ng exp
testy _g \ions FLUORESCENT LAMPS, FIXTURES. WIRING DEVICES, SIGN
applicatt TUBING: LIGHT BULBS: PHOTOLAMPS: RAOIO TUBES:
CATHODE RAY TUBES; ELECTRONIC DEVICES
[ I SR r--------------------—---—g-—q.
L |
] : Sylvania Electric Products Inc. :
> E Advertising Dept. R-1710
* Get this big 72-page book! A A 1
’ )
: Gentlemen: [
: Send me “How To Service Radlos with an :
* More than 90 pictures and diagrams! 1 Oscilloscope.” Enclosed is $1.00. '
. (]
i: Name. . ... Whin: s 5 4 084w b e i o5 Wi :
: Address....... adga s - Tamennpa ey . :
* Written in easy-to-follow servicemen'’s language! - s !
3 1 crrrrarsmamIr s hisan aasaes 8
ol 1
. Lr - . ]
v L3 . 1 Y State
I - R S R s bR WP e E s s o, > RN '
[ bl S L o - o e — e o o o e ]

RADIO.ELECTRONICS for
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Hew 1950 Fearbhiz-
PUSH-PULL EXTENDED RANGE

5 OSCILLOSCOPE KIT

Deatured

® The firs) truly television oscilloscope. ® Extended sweep range 15 cycles to
® Tremendous sensitivity .06 Volt RMS 70,000 cycles.
per inch deflection. ® New tolevition type mullivibrator

@ Push-pull vertical ond horizontal amplifiers. sweep generotor. ;
@ Useful frequency range fo 14 Mega- ® New mognetic alloy shield Included.
cycles. @ Shill the amazing price of $39.50.

The new 1950 Push.Pull 5" Oscilloscope has features that seem impossible in a $39.50 oscilloscope.
Think of it—push-pull vertical and horizontal amplifiers with tremendous sensitivity only
six one hundredths of a volt required for full inch of deflection. The weak impulses of television
can be boosted to full size on the five inch screen. Traces you couldn’t see before. Amazing
frequency range clear useful response at 2 %4 Megacycles made possible by impreved push-pull
amplifiers. Only Heathkit Oscilloscopes have the frequency range required for television.
New type multi-vibrator sweep generator with more than twice the frequency range. 15 cycles
to 70.000 cycles will actually synchronize with 250,000 cycle signal. Dual positioning controls
will move trace over any section of the screen for observation of any part. New magnetic alloy
CR tube shield protects the instrument from outside fields. All the same high quality parts,
cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts. New
instruction manual now has complete step by step pictorials for easiest assembly. Shipping
Weight 30 lbs. Order now for this winter's usc.
CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES

A conversion for all 03 and 04 scopes {8 available changing them to the new push-pull ampli-
fiers (does not change the sweep generator). Complete kit includes new chassis, tubes arnd all
parts. For a small investment. add the latest improvements to your present oscilloscope (Except
C.R. Tube Shield). Shipping weight 10 Ibs.

Order 05 Conversion Kit No. 315. . s . e L ‘$|2-50

THE NEW Heathkil”
HANDITESTER KIT

MORE ‘Peatures THAN EVER BEFORE

@ Beoutiful strcomline Bokelite core. ® Quality Brodley AC rectiflcr.

§ @ AC and DC ronges to 5,000 Volits, ® Multiplylng type ohms ronges.

! @ 1% Precision ceramic resistors. ® All the convenient ranges 10=30=
@ Convenlent thumb type odjust control. 300-1,000-5,000 Voits.

g & 400 Microompere meter movement, ® Large quality 37 bullt-in meter.

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

saves you one-half the cost and quality parts give you a better HANDY
% instrument, Order today. Shipping weight 2 1bs. OHMS
ADJUST.

EXPORT DEPT.
13 Eost 40th 51
NEW YORK CITY {16}
CABUE: ARLAB=N.Y.

... BENTON HAREBOR 210, MICHIGAN
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Beauty - Quality - Economy

Vew Heathkil”
IMPEDANCE BRIDGE KIT

A LABORATORY INSTRUMENT NOW WITHIN
THE PRICE RANGE OF ALL

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

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

An impedance bridge for everyone — the most useful instrument of all,
which heretofore has been out of the price range of serious experi-
mentors and service shops. Now at the lowest price possible. All highest
quality parts. General Radio main calibrated control. General Radio
1000 cycle hummer. Mallory ceramic switches with 60 degree indexing

200 micro-amp z¢ro center galvanometer — 1 of 165 ceramic non-
inductive decade resiscors. Peofessional type binding posts with standard
34" centers. Beautiful birch cabinet Directly calibrated "Q™ and dissipation factor scales.
Ready calibrated capacity and inductance standards of Siirer Mica, accurate to V5 of 105 {
and with dissipation factors of less than 30 parts in one million. Provisions on panel for 1
external generator and detector Measure all your unknowns the way laboratories do — with
a bridge for accuracy and speed.
. Internal 6 volt battery for resistance and hummer operation. Circuit urilizes W heatstone,
%M Hay and Maxwell citcuits for different measurements. Supplied complete with every quality
ELSE TO B vy part — all calibrations completed and instruction manual for assembly and use. Deliveries

are limited. Shipping weight, approximatcly 19 lbs.

. 2p0g e e A ez -
CoaA o R e GBI ”“sz AT TS A0 P el e Tl I o

F 10,000V. H.V.
TEST PROBE KIT

(.\ )\1 - No. 310. Extends range
VIVM 10 3,000 and
10.000 Volt ranges. A

necessity for television, TELEVISION

ik % ALIGNMENT

B——— -—! GENERATOR
R.F. CRYSTAL KIT

TEST PROBE KIT

No. 309 Kit to assemble. )\ . i i :
R.F. probe extends VTVM C Everything you want in a wli\
e

vision alignment generator.
range to 100 Mc Com- wide band sweep generator cover-

plete with 1N34 crysal. ing all FM an V frequencies
Ship. W, 1ib. ... $8.50 0-110 and 165 0 220 Mega-
cycles.a marker indicator covering

19 to 43 Megacycles, AM modu-

tation for RF alignment — va- 7{5%{,‘9 ELSE TO BUY
i riable calibrated sweep width

- 30 Mc.— mechanical driven

inductive sweep. Husky 110V. 60 cycle power transformer operated — step type output

— 7{&(« ?eam i attenuator with 10.000 to 1 range — high output on all ranges — band swiiching for each

TOOL KIT range — vernier driven main calibrated dial with over 45 inches of calibration — vernier

- Now a complete ool kit driven calibrated indicator marker tuning. Large grey crackle cabinet 164§ x 10%3” x

| SaNe )E.)ur Heathkit. 7:3/16” Phase control for single trace adjustment. Uses four high frequency triodes plus
Consists of Krauter diagon- 5Y3 recifier — split stator tning condensers for greater efficiency and accuracy at high

al cuters and pointed nose frequencies — this Heathkit is complete and adequate for every alignment need and is

assembly pliers, Xcelite 1 supplied with every part — cabinet — calibrated panel — all coils and condensers wound,
screwdriver, 60 Wart 110V. calhibrated and adjusted. Tubes, transformer, rest leads — every part with instruction

soldering iron and supply
of solder. Shiﬁpmg We,
dbs. Complete kit....... $5.

3 manual for assembly and use. Actually three instruments in one — TV sweep generator, —
95 TV AM generator and TV marker indicator. Also covers FM band.

€

[

RO N SR BB RN ,..3

7T HEATH COMPANY
... BENTON HARBOR 20, MICHIGAN :
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Heathkil”

TUBE CHECKER KIT

Features

5. Checks every tube element
6. Uses latest type lever switches
3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter
4, Complete range of filament voltages 8. Large size 117 x 147 x 4° complete
9. Checks new 9 pin piniatures

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

Check the features and you will realize that this Heathkit has all the
features you want, Speed—simplicity—beauty—protection against
absolescence. The most modern type of tester — measures each element
— beautiful Bad-Good scale, high quality meter — the best of parts —
rugged oversize 110V. 60 cycle power transformer — finest of Mallory
switches — Centralab controls — quality wood cabinet — complete set
of sockets for all type tubes including blank spare for future types — fast
action gear driven roller chart uses %rass gears to quickly locate and set
up any type tube. Simplified switching cuts necessary time to minimum
and saves valuable service time, Short and open element check. No matter
what arrangement of tube elements, the Heathkit flexible switching ar-
rangement easily handles it. Order your Heathkit Tube Checker today.
See for yourself that Heath again saves you 34 and yet retains all the

quality — this tube checker will pay for itself in a few weeks — better

build it now.

Complete with detail instructions — all parts — cabinet — roller

chart — ready to wire up and operate

SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

=

Experimenters and servicemen working with a
square wave for the firse time invariably wonder
why it was not introduced before. The charac-
teristics of an amplificr can be deiermined in
seconds compared to several hours of tedious
plotting wsing older methods. Stage by Stage,
amplifier testing is as casy as signal tracing.
The low distortion {less than 1%) and lincar
output { + one db.) make this Heathkic equal
or superior to factory builc equipment elling
for three or four times its price. The circuit is
the popular RC runing Circuit using 2 four gang
variable condenser. Three ranges 20-200, 200-
2.000, 2,000-20,000 cycles are provided by
selector switch, Either sine or square waves
instantly available at slide switch. All compo-
nents are of highest quality, cased 110V. 60
cycle power transformer. Mallory F.P. filter con-
densers. S tubes, calibrated 2 color panel, grey
crackle aluminum cabinetr. The detailed instruc-
tions make assembly an interesting and in-
structive few houss. Shipping Wt., 13 Ibs

EXPORT DEPT.

13 East 40th St
NEW YORK CITy {16)

CABLE: ARLAB—N.Y.

OCTOBER, 1949

. Shipping Wt., 15 Ibs.

Hew Heathkit
BATTERY
ELIMINATOR KIT

Now a bench 6 Volt power supply kit
for all auto radio testing. Supplies 5 -
745 Volts at 10 Amperes continuous
or 15 Amperes intermictent. A well fil-
tered rugged power supply uses heavy
duty selenium rectifer, choke inpur filter
with 4,000 MFD of clectrolytic filter.
0 - 15 Volc meter indicates output. Ouc-
pu vatiable in eighe steps. Excellent for
demonscrating auto radios. Ideal for
servicing — €an lowered to find

sticky vibrators or stepped up o cquiva-
lent of generator overload easilv
constructed in less than w0 hours.
Complete in cvery fespect. Shipping
Wi, 18 1bs.

... BENTON HARBOR 20,

www americanradiohistorv com

MICHIGAN

NEW TFeathkil”
SIGNAL TRACER AND
UNIVERSAL TEST SPEAKER KIT

The popular Heathkit signal tracer has now
been tombined with a universal test speaker at
no increase in price. The same high quality
tracer follows signal from antenna to speaker
—locaces intermittents—defective parts quick-
er—saves valuable service time- -gives greater
income per service hour. Works equally well
on broadcast — FM or TV receivers. The test
speaker has assortment of switching ranges to
match push pull or single output impedance,
Also test microphones, pickups — PA systems

comes complete — cabinet 110V. 60
cycle power transformer — tubes, test probe,
all parts and detailed instructions for assembly
and usc. Shipping Wt., 8 Ibs.

RS  H S0
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MORE QUALITY in

The NEW 1950 Featibir-
VACUUM TUBE

VOLTMETER KIT

Deatures

® New 200 micrecampere meter. ® Accessory probes (extra) extend ranges to
® Uses 1% preclsion ceromlc divider resistors. 10,000 Volts and 100 Megacycles.

® Burn-out proot meter circuit, ® Modern push-pull electranic voltmeter circuit.
® 24 complete ranges. ® Electronle AC circuit. No current drawing
@ lsolated probe for dymamic testing. rectifiers.

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

A new Model V-2 Heathkit VTVM with new 200 microamperc meter’ four additional
ranges—full scale linear ranges on both AC and DC of 0-3 V.. 10 V., 30 V., 100 V., 300 V., and 1,000 V,
Accessory probe listed clsewhere in ad extends voltage range to 3.000 and 10,000 volts D.C New model
has greatef sensitivity, stability and accuracy—still the highest quality features—shatterproof plastic
full view meter face—automatic meter protection, push-pull electronic voitmeter circuit.
Iinear scales—db scale—ohmmeter measures 1/10 ochm to 1 billion ohms with internal
battery—isolated DC test prod for dynamic measurements—11 megohm input resist-
ance on DC—AC uses electronic rectification with 6H6 tube. All these features and styll
the amazing price of only $24.50. Comes complete with cabinet—panel—three tubes—
new Mallory switches—test prods and leads, 1% ceramic divider resistors and all other
parts. Complete instruction manual for assembly and use. Better start your laboratory
with this precision instrument, Shipping weight 8 1bs. Moded V-2 .. «...c..... st TN

SIGNAL
GENERATOR KIT

Deatures

® New 5 1o 1 ratio vernier tuning @ Cothode follower output for greatest

for ease and accuracy. stability.

® New external modulation switch— ® 400 ¢ycle audio available far audio testing.
use it for fidelity festing. ® Most modern type R.F. oscillator.

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

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. Evetyone can have an accurate confrolled source of R.F signal voltage.
The new features double the value—think of being able to make fidelity checks on
receivers by fnserting a variable audio signal. Internal 400 cycle saw-tooth audio oscil-
lator modulates R.F. signal and is available externally for audio testing. The new 5 to 1
ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The
coils arc already precision wound and calibrated. Uses turret type coil and switch
assembly for case of construction. The generator is 110 V. 60 cycle transformer operated
and comes complete 1n every detail—eabinet —tubes~—coils—beautiful two color cali-
brated panel and all small parts—new step-by-step pictorial diagrams and complete
instruction manual make assembly a cinch even for novices. Why try to get along with
out a signal generator when you can have the best for less than a twenty
dollar bill. Better order it now. Shipping weight 71bs............. ... co00.. $19.50
CONVERSION KIT FOR G-1 GENERATORS
Conversion kit for G-1 generators for vernier tuning and external modulation includes

new high band coil for greater output. Gives all the features of new G-5 listed
above. Order G-5 Conversion Kit No. 316.....000000.00neen.. TR T .$4.50

————— s DO an -—

DRERL AR08 i

EXPORT .DEPT.

13 East 401h St
NEW YORK CITY {18)

CABLE: ARLAB—=N.Y.

... BENTON HARBOR 20, MICHIGAN
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Ordez YOUR HEATHKITS 704

ELECTRONIC SWITCHKIT FM TUNER KIT

DOUBLES THE UTILITY OF ANY SCOPE

A SR T AT
SRS

A truly fine FM Tuner with the coils ready
wound, all alignment completed — all that
is necessary is wiring and 1t's ready to play

uses super regenerative circuit — 110V,
60 cycle transformer operated — two gang
wning condenser — slide rule calibrated
dial — two tubes — complete instructions
including pictorial enable even beginners
to build successfuily. Shipping Wt., 4 ibs.

FORRNP SvPY

-

g
e Beautiful mahogany cabinet for FM
¢ CABINET $ I 41.5 Tuner (shown above) exua $3.75

IR At A
An electronic switch used with any oscilloscope provides two wmtéé‘r
scparately controllable traces on the screen. Each trace is controlled c o N D E N S E R c H E c K E R K I T
% -

independently and the position of the traces may be varied. The [\
2\
NS el Sl :

=

£ ELSE 7O BUY

RO

input and outpuy traces of an amplifier may be observed one beside
the other of one directly over the other illustrating perfecly any
change occurring in the amplificr, Distortion — phase. shift and
other defecis show up instandy, 110V, 60 cycle transformer oper-
ated. Uses 5 tubes (1 6X5, 2 6SNT7’s, 2 68)7°s). Has individual
gain controls, positioning control and coarsc and fine sweeping rate
controls, The cabinet and panel match all other Heathkits. Every
part supplied including detailed instructions for assembly and use.
Shipping Wt., 11 Ibs.

HAROO000E R 1

T . i @ Powerfactor scale ¢ Bridge type Gveuly™

WMW ® I'aeusures ;esi[:'unce ® Magic eye indicator
@ Measures leakage ® 110 V. transformer
3.-TUBE ALL WAVE R A D l o K I T ® Checks paper-mica- operated
electrolytics @ All scales on panel
, . o : Checks all types of condensers, papes-mica-electrolytic-ceramic over ]
Ap idealimgy to e AP, ) T[Sy ek a range of 00001 MFD to 1000 MFD. All on rcadable scales that
F. p cte ".('3 y to assemble, with tul a‘n all other are I'ead difec' from 'hf pancl. No CHARTS OR MULT[leERS -
g - parts. Operates from 110V AC, Simple, dear : e
- detailed insttuctions make this a good radio NECESSARY. A condenser checker anyone can read wichout a :
l training course, Covers regular broadcases and college education. A leakage tcst and polarizing voltage for 20 two
y short_wave bands. Plug-in coils, Regenerative 500 voles provided. Measures power factor of electrolytics between
- circuit. Operates loud speaker. Shipping Wi, 0% and 509, 110V, 60 cycle transformer operated complete with
3 Ibs. i rectifier and magic eye tubes, cabiner, calibrated panel, test lcads
S 7 5 530 Headphones per set. 31,00 and all other parts. Clear detailed instructions for assembly and use.
. 22" Permanent Magnet Lovdspeaker........ 1.95 Why guess at the quality and capacity of a condenser when you
Mahogany Cabinet. - 2

CABINET EXTRA

e R

95 £ can know for less than a twenty dollar bill. Shipping We., 7 Ibs.
B R Rt 0
Weathtis"

HIGH FIDELITY 6R D E R B L A ‘

- A M P I. I F I E R K I T HEATH co. FROM S-N__lp:r“}fp::

o : w— Express
I ; BENTON HARBOR —_Freight
ELSE TO MICHIGAN — __ Best Way :
BUY
= Quon. DESCRIPTION Price Total

@

% Build this high fidelity amplifier and i

514 ¢

save two-thirds of the cost. 110V,
60 cy. transformer operated. Push pull
output using 1619 tubes (military
type 6L.6's), two amplifier stages using
a dual triode (6SL7), as a phase in- 3
verter give this amplifier a linear re- ”

production equal to amplifiers' selllng
for ten times this price. Every part
supplied; punched and formed chassis,

2 transformers (including quality out-

% put to 3-8 ohm voice coil), tubes,

‘3' controls, and complete instructions.

& Add postage for 20 Ibs. 3

{ 12" PM Speakers for above....$6.95

:ﬁ ‘Mahagany .Speaker Cabinet, ENCLOSED FIND [] CHECK . . . O MONEY ORDER FOR i
» A3 4 )

L4067 14547 ' Baih e awins BETE PLEASE SHIP C.OD. ... POSTAGE ENCLOSED FOR___ POUNDS 3

s M AOBBSRRSIIIIAN IO 1 14 RO T R N TR » OO0 R HOODIO00IHDC 5 =

EXPORT DEPT.

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

CABLE: ARLAB=N.Y.
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How To Pass FCC

COMMERCIAL
RADIO OPERATOR

LICENSE

EXAMINATIONS
GET THIS AMAZING NEW BOOKLET FREE?

Add Technical Training to Your
Practical Experience and

GET YOUR FCC
oo wewror. LIGENSE

RADIO 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 notionwide 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 Jobs!

'l am working at WRJM us transmiiter
engineer, and | received this pesition in
response to one of the employment applications
sehit me upon completion of my course and the
receiving of my Diploma. 1 received my st class
Radiotelephone License on March 2, 1949

1 want to express my sincere apprecintlon to the
staff of CIRE.”

Student No. 2608 AT
“Thanks for the Applieation for Employment you recently prepared
for me. I found gatisfactory employment. I 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. | am employed in a develepment engineering capacity.”

Student No. 4235 NB

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RC-10 o 4900 Euclid Bldg. ¢ Cleveland 3, Ohio

Aporoved for Veteran Training under the *‘G. I. 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 ECC
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 1S ALWAYS RECOGNIZED IN ALL
RADIO FIELDS AS PROOF OF YOUR TECHNICAL ABILITY

B CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RC-10—4900 Euclid Bldg., Cleveland 3, Ohio '

(Address to Desk No. to avoid delay)

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

l Name l

Address
City Zone State
O Veterans check for enroliment information under G.1. Bill
l NO OBLIGATION—NO SALESMEN !
c 7 _r r r ¥ ¥ ¥ ¥ ¥ ¥ ¥ §F |

RADIO-ELECTRONI|CS for
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Editorial

I

ELECTRONIC MAGIC

... Electronics—now nian’s most versatile tool . . .

S EACH year passes it becomes more appar-
ent that electronics is more versatile than
any tool previously known to man. Elec-
tronics today reaches into practically
every manufacturing process. Every In-

dustry can benefit from it.

From A to Z—from Atomics to Zymology (sci-
ence of fermentation)—electronics plays a vital
and leading part today. Yet, we are only at the
earliest beginning. How far electronics will pene-
trate no living man can foresee.

Here are only a few random suggestions as to
fields in which electronic research will pay big
dividends in the future:

HYDROLOGY*. Underground streams, hidden
minerals, and petroleum among other things, have
been investigated electronically by engineers.
These methods are becoming increasingly popular.

Yet, many of these methods are expensive, not
only because of the necessary apparatus, but also
in human labor, often requiring from three to ten
men. There is no denying that the dowser ‘with
his forked hazel stick has, in the past, achieved
success. These so-called divining rods have had
too many striking successes to their credit in
the past to be dismissed as black magic or fraud.
As far as we know, the dowser has never been
investigated electronically. If there is something
in the human animal which, by means of a forked
stick, can find hidden water, minerals, or oil, elec-
tronics should be able to do it much better with
some simple machine or apparatus paralleling the
Geiger counter now used to discover uranium.

It takes a bit of courage for an engineer to un-
dertake this. Scientists have always looked with
great skepticism on the divining rod. Yet it is
certain that someone will in the not too distant
future discover the actual mechanics of dowsing.
It will be a highly profitable discovery.

PATEILOGY (the science of food—from the
Greek patasthai — to eat). I suggest this new
term because there is no inclusive scientific word
so far to describe the science of food, cooking,
etc. A tremendous amount of work remains to be
done in the growing of food, and much more in
its preparation. There is entirely too much spoil-
age and far too great a divergence in final re-
sults when two different cooks, even good ones,
prepare identical foods. Identical steaks or roasts
cooked by two chefs with the same ingredients
and under parallel conditions will show congider-
able taste variety. Electronics can do the cooking
automatically. Recently such attempts have been
made. We all know of the radar range which cooks
foods from the inside out and cuts off the elec-

*Term specifically used by U.S. Geological Survey with reference to
underground water sources.

OCTOBER, 1949

By HUGO GERNSBACK

tronic heat automatically when the roast or po-
tatoes are cooked or boiled correctly. But much
more work remains to be done here, because the
radar range is not suited for many foods, such
as stews, pies, etc. Much electronic research is
needed in the aging processes of foods and bever-
ages such as champagnes and wines, as well as
liquors and cheeses and other gimilar foods.

Over a century ago in Germany, lightning
struck a barrel of wine. It did not destroy the
cask, however, and the owner was astonished that
the green wine had been aged perfectly. From
that time on inventors have occupied themselves
with electric aging processes. At first platinum-
tipped nails were driven into barrels and attached
to a battery which treated the wine or liquor for
months at a time. Some success was attained with
this method. There are many patents on aging
processes today, but the final answer has not been
given so far. If more people work on these proc-
esses, we may get somewhere and the experi-
menters may enrich themselves, too.

GERONTOLOGY (the science of aging proc-
esses in humans). As people grow older, some-
thing happens in their biological processes. Ex-
actly why people age, no one knows. We only see
the result in the wrinkled skins, the general slug-
gishness, and the aging look on faces. Investiga-
tors suspect that the aging of the cells plays the
important part in these processes. Scientists have
already used electronics in an attempt to find the
answer. So far it has not been forthcoming.

HORMONOLOGY (science of the human
glands) is in a way linked with gerontology. We
already know that during aging the body is de-
prived of certain hormones which it secreted
when the body was younger. By feeding these
hormones to the aged the body can be rejuvenated
to a certain extent. Much remains to be discovered
because not all hormones so far can be produced
synthetically nor cheaply enough.

To give just one example. Recently sensational
advances were made when a new hormone corti-
sone—the synthetic adrenal gland hormone—was
discovered. This is now used with spectacular suc-
cess in the control of arthritis and rheumatic
fever. Unfortunatel{;I it still costs $5,670 an
ounce to produce it. Merck and Company, the big
chemical firm, announced last month that it is
now producing 200 grams a month—a pitifully
microscopic amount compared to the needs of mil-
lions of sufferers. It seems certain that electronics
will play a big role in new processes that must
speed up the production, not only of cortisone,
but all other hormones badly needed by humanity.
Most of the hormones today are out of reach of
the average person because of high costs of
production, Electronics may be the answer.

www americanradiohistorv com


www.americanradiohistory.com

Offices are on sireet floor. Service shop is in bosement. Firm does TV

installation and servicing only.

Business Methods in
Television Servicing

ELEVISION service on an an-
nual basis is a technical problem,

but it is also a business. Make no
mistake about that. Insurance
averages are involved, as are costs, or-
ganization, customer relations, pressure
from all sides, and systems of paper
work and record keeping. Add the legal
problems with which we in New York
are now faced, and all the ingredients
of an exciting husiness are present in
a going television service organization.
We have tried to organize every
detail of our structure and our work.
To continue to grow successfully, this
kind of organization has been neces-
sary. A $75 charge for an installation
and one year's service may sound liKe
a good deal of money, but a year is a
long time. To operate profitably within
the framework of this sum, the instal-
lation must be both mechanically sound
and electrically correct. Future service
calls on the antenna system are ex-
pensive. The cost of only one such
service call will much more than offset
*Abington Television Service, Garden City, N. Y.

By CHARLES WIGUTOW*

How a successful
contractor built
a solid business

any money saved by using cheaper ma-
terials,

Television is new. However much
of a miracle it is that pictures can be
pulled out of the air and be presented
in almost anyone’s home, television’s
possibilities are still oversold. Service
calls for educational purposes, even
though no repairs may be required,
are costly to the service organization.
The responsibility of displaying tele-
vision to its best advantage rests
squarely with the installation men. The
reputation of the television set and the
company behind it will depend on the
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manner in which it is first introduced
to the customer in his own home by
these men. Enough time must be given
to the customer to instruct him in the
use of his set.

Service calls on every set are in-
evitable. Twenty-five or thirty tubes
are at work in a television set; many
of these tubes operate within critical
limits at extremely high frequencies.
Defects which might not be discernible
to the ear if in the audio system be-
come glaringly noticeable to the eye.

There is also the problem of those
service calls which can be classified
as psychological. Set ownership be-
comes a matter of bragging to the
Joneses. The pictures one receives are
constantly compared to the neighbor’s
pictures. A tactless technician, regard-
less of his technical ability, can do a
lot of harm to a service organization.

The television set occupies an im-
portant position in the family’s leisure
life. The whole family from junior to
mother and dad finds programs which
they follow day by day with undivided
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attention. Should something go wrong
with the set, the speed with which the
set can be restored to normal operat-
ing condition becomes most important.
Our men are instructed to make every
effort to repair the set in the customer’s
home. To that end, each man in the
field carries some 150 tubes which in-
clude every type used in sets under our
care.

Many breakdowns necessitate the use
of precision test equipment. Such re-
pairs can be made only in our shop.
Just as the hospital is better equipped
than a traveling doctor to perform op-
erations, or the automobile repair shop
is fitted to do work that no itinerant
mechanic can hope to do, our shop is
elaborately equipped to make the major
repairs.

Engineering needed

The men in our shop have been
thoroughly schooled in every phase of
television work. Our shop service man-
ager is forever planning new jigs and
setups to make the servicing of chassis
a more speedy and convenient process.
In every case, these men have been
with us from our earliest days. They
have installed sets, they have been on
the road making service calls, and
they have been chosen to work in the
shop because of their special ability.

Sets that are repaired do not go
out of our shop until they have been
set up on the “cooking bench” for at
least 4 hours. If any further defects
are to show, we want them to show
up while the set is still on our premises.
We try to keep our score perfect in
this respect—as perfect as the nature
of television design will allow.

W& have had to cope with manu-
facturers’ mistakes in design. We have
also had to discover factory modi-
fications for ourselves., There has been
an almost universal conspiracy of si-
lence among manufacturers about tech-
nical data on their sets. Sometimes we
think the enemy must have had an
easier time stealing our confidential
electronic data than we have in get-
ting ordinary service notes. A few
manufacturers are exceptions. To them
we are grateful, and they have been
repaid by our undoubtedly having been
able to do better work with their sets.

Manufacturers, by and large, have
tried to divorce themselves from the
service of their sets as far as is con-
sistent with their sales needs. The po-
tential size of a manufacturer’s service
organization in number of employees
could well rival the size of the manu-
facturing body. However, some local
distributors insist on Kkeeping tele-
vision installation and service under
their strict control because it iz an
additional source of income. The price
difference between what is paid by the
customer to the distributor through
the dealer and what the service con-
tractor receives may run to as much
as $30. That sum is pocketed by the
distributor for various reasons, such
as cost of an overpriced antenna, the
use of which is made mandatory, and
excessive insurance costs on parts.
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If you are contemplating doing con-
tract work in the many new television
areas which are opening up, our advice
is tie up with only the most reliable
manufacturers. The reliability of the
company for whom you work will build
your own reputation. The working re-
lationship between the manufacturer
and the service contractor is a close
one. This relationship is best expressed
in technical cooperation, availability of
replacement parts, and suitable pay-
ment without kickback arrangements
to enable the contractor to do a good
complete year’s service job on each set
it installs.

The next step 18 to realize that you
are actually embarked on an insurance
venture. You may receive the full year’s
money at the time of installation. This
sum can be temptingly illusory. Top-
most in your mind and books must be
the idea that this money must last fox
one whole year. A service organization
that wishes to remain solid must pro-
rate its funds. We have arranged an
escrow account with our bank in which
we deposit all contract payments re-
ceived by us. This money is withdrawn
as we earn it, at the rate of once a
month.

The most unfortunate thing that has
happened to the television industry has
been the business failures among those
short-sighted enough to have spent dur-
ing a comparatively short time all the

l2l

receipts intended to cover one Yyear’s
work.

We have tried to eliminate waste
in every move we make. Waste in time
means that much more bitten off the
$75 received for installation and serv-
ice. Service technicians on the road
spending too much time locating ad-
dresses and long hauls between cus-
tomer’s homes are wastes to be elim-
inated. We keep each of our men with-
in one area. They are then able to
locate addresses more quickly. The time
between calls iz cut down and, more
important, they are thoroughly fa-
miliar with any specialized reception
problems within their own service
areas.

Qur system of keeping records has
been an important factor in keeping
down waste. The information called
for on our installation form (see fig-
ure) immediately tells us the type of
antenna used, the size of ladder re-
quired, the type of reception of each
channel at the time of installation. If
we are called for antenna repairs, we
have enough information on hand to
be sure that the service technician will
go out fully equipped for the job.

Qur service forms, likewise, are com-
plete with dates and descriptions of
failures and work performed. As the
work is completed, these forms are
filed in their proper alphabetical desig-
nations. For alphabetical breakdowns,

INSTALLATION FORM

224 7h 8t
Work Requested

Migr.
Dealer .

Date Installed

Type of_lhol

Type of Lead In <

Hxt. of Mast
Hgt. of Antenna from Ground
Type of Antenna

Quality of Reception (G+F-8-P)

2) (L] 3)

Customer's Signature
Time Arrived

Service Enginecrs

Mise. Info.

Model

Type of Mounting :

" No. of Lead Ins

(7)

Time Completed

ABINGTON TELEVISION SERVICE

Garden City. N. Y.

Len. of Ladder Rn:

Supplied By

{9)

Print Last Name

This form, filled out an each TV installation, is an aid if repairs are needed loter.
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Mobile research truck hcuses 48-foot collapsible antenna towes, TY sot, and test gear.

we use the three-letter card system. If
a customer’s file shows more than the
average number of service ecalls, im-
mediate attention is drawn te that fact,
and the service manager personally
goes to work to determine the reasons
for the excessive number of calls. Usu-
ally, he will team up with our mobile
research truck. This unit is equipped
with a collapsible 68-foot tower and
houses a set of measuring equipment
as well as a television set. Thus far,
when we have gone gunning for the
trouble with our combined forces, we
have not failed to ecome up with the
correct answer.

Because television is so new and has
become such an important part of the
home, customers may seem to be un-
duly critical of a service company’s
best efforts. A service technician ecan
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too easily be irritated by seemingly ex-
cessive demands. Such an attitude can
be a fatal mistake. If the customer
complains, he has some sound reason
for complaining. It is the job of our
field service manager to either locate
the trouble or, if the complaint is based
on a customer’s unfamiliarity with the
limitations of television, to educate the
customer to the latter’s complete satis-
faction.

Should the customer eall on us per-
sonally, his first sight of our premises
is not that of a disorderly shop. Quite
the contrary; he steps into a nicely
furnished office and is greeted by the
switchboard operator, who in turn will
show him to our service dispatcher or
to the person who handles all installa-
tion matters. Far from attempting to
hide our shep, we go out of our way to

R Tk

Repairs are made on individual service benches because of number of service technicians.
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encourage visitors. We gladly demon-
strate the methods used in handling
their sets. Enough of the right equip-
ment set up in a workmanlike ar-
rangement is the surest road to ecus-
tomer confidence. He knows that his
set is being taken care of by a respon-
sible, well-organized service company.
Responsibility is the keynote in all
our operations.

The number of serviee ecalls each
day has leveled itself off to a regular
pattern. All service calls are funneled
into the hands of our dispatcher who
is conversant with the geography of our
territory, and knows the paiticular
capabilities of each of our men. This
dispatcher assembles the ecalls and
routes them the night before. In the
morning each man is handed his group
of calls and, after a short stop in the
shop for parts or chassis, is off on his
day’s work. To meet any unscheduled
emergency, each man is given a speci-
fied time to phone the office during the
day. Each man handles 6 to 8 service
calls a day.

Insurance is another of the little-
thought-of phases in this business. We
have found it necessary to be thor-
oughly, even though expensively, in-
sured. For men on the road who operate
their own cars, we carry nonownership
insurance. This is in addition to the
insurance each man is required to keep
for himself. For antenna work and re-
pairs in the customer’s home, we carry
contractor’s liability insurance. To
make sure that no falling antenna
parts can ever result in damage to us
financially through lawsuits, we carry
products liability insurance. Of course,
there is workmen’s compensation, bur-
glary, and fire insurance. It does not
pay to be without any of these cover-
ages, nor does it pay to underestimate
the amount which must be spent to
obtain them.

Abington Television Service has
grown from a small service shop to an
organization of over 40 employees. We
feel that this growth is all the more
remarkable because our work is special-
ized and is rigidly limited to television
service alone. We do not sel] anything
to the consumer. In this way we avoid
the suspicion of competing with the
dealers for whom we do service. Dealer
good will is a most valuable asset in
this business,

What has been most responsible for
our expansion? My partner, Sam Bar-
riette, and I agree on one answer. We
did everything we could to present a
professional, businesslike appearance
to the customer, Before the first tele-
vision installation was given us, we
tried to be ready with every tool need-
ed for that installation. Haphazard and
wasteful operation is strictly taboo for
the business that has ambitious ideas
in this competitive world. Qur records
system has been invaluable in this re-
spect. Adequate financing at the start
was another important factor. TV in-
stallation and servieing requires much
more operating capital than radio serv-
icing.
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Replacing Picture Tubes

in Television Receivers

Tube characteristics, basing
diagrams, and special re-
placement hints are given
in this inclusive article

By MILTON S. KIVER

HE variety of different television
sets on the market today exceeds
200—and this in an industry which
is still in its infancy. While
cathode-ray tube types have fortunately
not appeared in equal profusion, there
are enough brands to confuse the tech-
nician or set owner when replacement
becomes necessary, especially when the
desired tube is obsolete or unavailable,
or some other tube possessing a screen
of equal diameter appears to offer a
more sharply defined or a brighter im-
age. The problem in a nutshell is this:
How interchangeable are cathode-ray
tubes in modern television receivers?
To answer this problem, consider the
internal construction of cathode-ray
tubes. There are basically only two
classes of image tubes in use—those
which employ electrostatic deflection
and those using electromagnetic deflec-
tion. It is the general practice to utilize
the same electrical method for focusing
as is employed for deflection. There are,
however, four notable exceptions to this.
The 5TP4 projection tube, the 7DP4,
the 9AP4, and the 12AP4 all are elec-
tromagnetically deflected and electro-
statically focused. Of these tubes, only
one, the 5TP4, is used extensively to-
day. The 7TDP4 has appeared in only
one receiver, an early postwar RCA set,
which was quickly dropped from pro-
duction. The 9AP4 and 12AP4 are pre-
war tubes, and it is doubtful that more
than 1,000 working receivers in the
entire country contain either of them.

Some important differences

1. Deflection of a beam electrostatic-
ally is accomplished by employing bal-
anced voltages. Esentially, then, we re-
quire voltage amplifiers in the output
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stage of the horizontal and vertical
sweep systems.

2. For electromagnetic deflection, the
beam is subjected to the magnetic field
established by a deflection coil, and this
field, in turn, is developed by the cur-
rent fiowing through the coil windings.
Thus, with electromagnetic deflection
the vertical and horizontal sweep am-
plifiers must be capable of providing
large amounts of current.

3. Electrostatic deflection tubes re-
quire extensive high-voltage bleeder
networks to furnish the correct focus-
ing and centering voltages.

4. Electromagnetic deflection tubes
utilize relatively simple high-voltage
power supplies, the energy, in many
instances, being furnished by the hori-
zontal sweep system.

While many additional differences ex-
ist between these two types of tubes,
the foregoing points permit us to for-
mulate the following rule:

Electromagnetic and electrostatic de-
flection tubes are mot interchangeable
without extensive circuit alterations.

In any consideration of interchange-
ability, whether it concerns ordinary
receiving tubes or large television im-
age tubes, we must start with a com-
parison of the electrical characteristics
of the components to be interchanged.
With cathode-ray tubes, the added fea-
tures of physical size and screen diam-
eter must be considered since these have
a definite bearing on replacement. The
Television Tube Table presents all this
information in chart form.
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At left is the high-voltage
3NP4 used in Philips projec-
tion receivers; center, the
Ph‘llco TPAOOA, anoﬂur "\igh-
voltage projection tube; and
above, the RCA 5TP4. |n spite
of their general similarity,
they are not interchangeable.

]

The first tube listed is
the 3KP4. It has a 3-inch
viewing screen and utilizes
electrostatic deflection. The

only set on the market containing this
tube is the midget Pilot TV-37 receiver.
No known replacements exist for this
tube, the only other 3-inch tube listed
in the table being the 3NP4, which is
obviously unsuitable because it employs
electromagnetic deflection and requires
24,000 volts for beam acceleration.

Thus, the 3K P4 stands alone. .

The next three tubes listed (the 3NP4,
the TP-400A, and the 5TP4) are all
projection tubes developing small, in-
tense images which are enlarged five
to 15 times by suitable optical systems.
None of these tubes is interchangeable,
the chief obstacles being the differences
in physical size, the variations in bas-
ing, and the second-anode voltages. The
3N P4, shown in the photo, was designed
specifically for the North American
Philips projection system in this coun-
try. It differs so radically in design
from either of the other two projection
tubes that it requires a special high-
voltage power supply and mounting
assembly.

A physical comparison of the TP-400A
and the 5TP4 tubes reveals some simi-
larity, but when their respective elec-
trical characteristics are examined, de-
cided distinctions appear. First, the
BTP4 uses magnetic deflection and elec-
trostatic focusing and hence its high-
voltage power supply contains a bleeder
network incorporating the focus control.
In the TP-400A, focusing and deflection
are accomplished electromagnetically.
Secondly, each tube requires a different
type of socket, the TP-400A tube using
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an octal base and the 5TP4 using a duo-
decal base. Finally, there is a differ-
ence of 7,000 volts in their second-anode
potential requirements.

The TP-400A is an exclusive product
of the Philco Corp. and is found only
in Philco projection receivers, The 5TP4
is employed more extensively, appear-
ing in all projection receivers not uti-
lizing the North American Philips
system.

Fig. 1—The two kinds of
’ second anode connsctors.

Of the four 7-inch image tubes listed
in the table only one, the 7JP4, is used
extensively now. The other three 7-
inchers represent tubes which appeared
since the war but which were subse-
quently replaced by the TJP4. The
7DP4, listed first, employs electromag-
netic deflection and electrostatic focus-
ing and, as far as is known, appeared
exclusively in 7-inch RCA sets during
the first year of postwar receiver pro-
duction.

It is not known how many 7DP4 tubes
were sold; if a technician ever has oc-
casion to replace one of these tubes, he
may order it direct from RCA if none
are available at his jobber. The tube is
not interchangeable with any other 7-
inch tube listed.

The 7EP4 appeared for a brief pe-
riod but was soon replaced by the 7GP4
which, in turn, was superseded by the
7JP4, the tube currently being used by
all small-set manufacturers. The 7EP4
suffered from lack of brilliance, since
only 2,500 volts were employed for ac-
celeration. The 7TGP4 was a step for-
ward, producing a brighter image; and
the present 7JP4, using 4,000-6,000
volts, gives satisfactory images and
possesses higher deflection sensitivity.
The 7JP4 and the 7GP4 are directly
interchangeable without any circuit
changes. This is not true of the 7TEP4
and the 7JP4 for two reasons: First,
any set designed to accommodate a
TEP4 has a high-voltage output of
only 2,600 volts and the 7JP4 cannot
be operated with this potential. Sec-
ondly, the sockets for the two tubes
differ. If a change in tubes is desired
by the set owner, determine first how
much rewiring in the high-voltage sup-
ply will be required to provide 5,000-
6,000 volts. If this revision can be read-
ily accomplished, then changing sock-
ets is a relatively simple matter. The
table gives the base connections for
each tube.

Not many television technicians will
recognize the next tube listed, the 9A P4,
because it is a prewar tube and does
not appear in any postwar receivers.
Utilizing magnetic deflection and elec-
trostatic focusing, it is not interchange-
able with any of the present tubes. It

is not recommended that the circuit be
rewired tb accommodate one of the
newer 10-inch tubes since the number
of changes required would be too ex-
tensive. R.f. and flyback power supplies
were not used in television receivers in
1939; the supplies built then followed
conventional lines. To modify these
units to obtain the 9,000 volts required
by a 10BP4 would entail an appre-
ciable expense. If a set requires the
replacement of a 9AP4, the tube can be
obtained by contacting RCA.

We come now to the 10-inch tubes—
without doubt the most frequently en-
countered. Four such tubes are listed in
the table, although only two (the 10BP4
and 10FP4) are used to any extent.
The 10EP4 is similar to the 10BP4,
possessing a slight modification in its
gun structure and requiring 8,000 volts
for acceleration; the 10BP4 uses 9,000
volts. There are no significant dissimi-
larities between these tubes to favor
one tube over the other, except that
10BP4’s are plentiful and used by prac-
tically all set manufacturers. Hence,
if a set containing a 10EP4 requires an
image tube replacement, it will prob-
ably be easier and more economical to
use 8 10BP4—the two being completely
interchangeable. If the acceleration
voltage is only 8,000 volis and a bright-
er image is desired, the voltage can be
raised, as explained later.

10FP4 tubes are similar to and di-
rectly interchangeable with 10BP4’s.
However, the 10FP4 does not require
an ion trap. Thus, when substituting a
10FP4 for either of the other tubes,
the ion trap, if electromagnetic coils
are employed, is simply laid aside on
the chassis; if a fixed or permanent-
magnet type of ion trap is used, it is
entirely removed from the set. It is not
advisable to remove the electromagnetic
type of ion trap because its coils are
generally part of the low-voltage power
supply.

The principal difference between the
10BP4 and 10FP4 is the extremely thin
aluminum layer which is coated over
the inside of the 10FP4 fluorescent
screen. This layer greatly increases
brightness, permitting an image to be
viewed even when bright sunlight is
streaming into the room. To many peo-
ple this is a distinct advantage, but
a word of caution should be given.

There have been numerous reports
that the use of aluminized screens has
produced eye fatigue after a relatively
short period of viewing: to counteract
this colored or polaroid filters have been
used.

The fourth 10-inch image tube listed
is the 10HP4, a 10-inch version of the
7JP4 and completely interchangeable
with this tube so far as electrical char-
acteristics are concerned. Since elec-
trostatic deflection is employed in the
10HP4, it is not interchangeable with
any of the other 10-inch tubes. Use
of this tube was limited to Belmont
television receivers and has lately been
discontinued. The technician will there-
fore seldom, if ever, encounter a set
having this tube. So far as is known,
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Sylvania is the only manufacturer of
the tube.

In the 12-inch class, there is one
prewar tube (the 12AP4) and four cur-
rent tubes (the 12JP4, 12KP4, 12LP4,
and the 12QP4). The remarks made
previously concerning the 9AP4 apply
equally to the 12AP4. The 12JP4, a
product of Du Mont Laboratories, uti-
lizes neither an ion trap nor a metal-
backed screen. Note that nothing can
be done to prevent ion spot formation
in 12JP4 tubes—if it does occur—be-
cause the electron gun structure in the
tube is not designed to be used with the
external field of an ion-trap coil. It was
perhaps because of the appearance of
occasional ion spots that Du Mont be-
gan recently producing the 12QP4,
which has the same shape as the 12JP4,
but contains a gun structure that re-
quires an ion trap. The 12LP4 (a big
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Fig. 2—Replacing resistors increases output.

brother of the 10BP4) also uses an
ion trap, while the 12KP4, having a
metal-backed screen, does not. All four
tubes can be used interchangeably
(with the slight modification noted be-
low) because all four possess similar
electrical and physical characteristics
and all use the same type of socket. If
a tube which does not require an ion
trap is replaced by one which does, then
a permanent-magnet trap can be used.

Both the 12JP4 and the 12QP4 con-
tain a second-anode bulb contact which
is a recessed ball cap and therefore
requires a female connector. (See Fig.
1-a.) On the other hand, the second-
anode bulb contact of the 12LP4 and
12KP4 is a recessed small cavity and
a male connector must be used (Fig.
1-b). Thus, when interchanging these
two sets of tubes, the second-anode con-
nector must be changed.

It may sometimes happen when re-
placing a 12JP4 by one of the other
12-inch tubes that proper focusing of
the beam cannot be obtained. This is
because the focus-coil current for the
12JP4 is 146 ma while for the others
it is from 11 to 36 ma less. Actually
this means that the 12JP4 requires a
stronger focusing field. If the set is
orjginally designed for the 12JP4, there
may not be sufficient resistance varia-
tion in the focus potentiometer to re-
duce the current through the focus coil
to its proper value. If this is the case,
paralleling a fairly high-value resistor
across the focus coil will do the trick.
The value of this resistor will depend
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TELEVISION TUBE TABLE

Typical Operating Cond.
Screen [Length Bulb Total | Ty Type | Heater | Heater | Focus | Jon Crid| Anode | Anode
Type | diam. | (in) Base | Socket | contact | defl. | defi. [focus| volts | amps. coll | trap |Cutoff {Ne. 2} No.1 | No.2 | Type
{in.) angle ma bias |volts| volts volits
3KP4 3 1134 | Magna! A None —_ E E 8.3 0.6 _— No 64 -_— 1000 |2.6KV | 3KP4
) Metal
3NP4 244 10 Special B Cup 42° M M 6.3 0.8 —_— screen | —63 —_— _ 24KV | 3NP4
Metal :
TP400A 4 123¢ | Octal C Cavity 50° M M 6.3 0.6 _ screen | -85 —_— —_— 20KV | TP400A
Metal
5TP4 5 1134 | Duodecal D Cavity 50° M E 6.3 0.6 —_— screen | -70 200 4900 27KV | 5TP4
7DP4 T 144 | Duodecal D Cavity 50° M E 6.3 0.6 —_— Mag. 45 250 1430 8KV | 7DP4
7EP4 7 143 | Magnal E None — E E 6.3 0.8 _ No -60 —_— 850 |2.5KV | 7EP4
7GP4 5 1434 Diheptal F None —_— E E 6.3 0.8 —_— No 80 —_— 1000 3KV | 7GP4
=120 1620 4KV
7JP4 7 144 | Diheptal F None -_— E E 6.3 0.8 —_ No -180 | — 2400 8KV |[7JP4
9AP4 9 21 6-pin G Metal cap| — M E 2.5 2.1 _— No —45 250 1460 7KV | 9AP4
10BP4 1034 17% | Duodecal H Cavity 50° M M 8.3 0.6 115 Mag 45 250 _ 9KV 10BP4
10EP4 104 1784 | Duodecal H Cavity 50° M M 8.3 0.6 115 Mag. -45 250 -_— 8KV 10EP4
) Metal 5
10FP4 1034 17%% | Duodecal H Cavity 50° M M 6.3 0.6 115 screen | —45 250 — 9KV 10FP4
10HP4 10 193 | Dibeptal F None _— E E 6.3 0.8 _— No -100 | — 1500 5KV 101 P4
12AP4 12 25 8-pin G Metal cap| — M E 2.5 2.1 _ No -45 250 1425 7KY 12AP4
12JP4 12 1744 | Duodecal H Ball cap 50° M M 6.3 0.6 146 No —45 260 | — 10KV | 12J1°4
Metal
12K P4 124 175 | Duodecal H Cavity 54° M M 6.3 0.6 135 screen | —45 250 —_— 11KV | 12KP4
121L.P4 124 183 | Duodecal H Cavity 54° M M 6.3 0.6 110 Mag. —45 250 _— 1KV | 12L14
12QP4 12 1714 | Duodecal H Ball cap 50° M M 6.3 0.8 110 Mag. —45 250 _ 10KV | 12QP4
15AP4 15% 20% | Duodecal H Ball cap 52° M M 6.3 0.6 160 No 45 250 —_— 12KV | 15AP4
15DP4 15% 203 | Duodecal H Ball eap 52° M M 6.3 0.8 146 Mag —45 250 —_— 12KV | 15D14
Metal
16AP4 15%% 22){ | Duodecai H cone rim 53° M M 8.3 0.6 140 Mag -60 300 —_— 12KV | 16AP4
16FP4 183¢ 20% | Duodecal H Ball cap 62° M M 8.3 0.8 146 Mag. 45 250 —_— 13KV | 16KP4
Metal
21% | Duodecal H cone rim 66° M M 8.3 0.6 146 Mag, 45 250 —_— 13KV | 19AP4
uodecal Meta) cap 15KV

a
a b 3

upon the resistance of the focus coil. A
good value to start with is 15,000 ohms;
the technician can then either increase
or decrease it as he sees fit.

The table reveals the deflecting angle
in the 12JP4 and 12QP4 is 50 degrees
while the angle in the 12LP4 and 12KP4
tubes is b4 degrees. If a 12JP4 or 12QP4
is replaced by either of the other two
tubes, the image may not be wide
enough to fill the screen. In most sets
sufficient reserve power is available so
that rotating the width control will
widen the image the desired amount.
However, in a few sets it may be nec-
essary to increase the B-plus voltage
fed to the horizontal sweep system.
While each set presents a distinct prob-
lem in this respect, a useful procedure
is to start with the B-plus voltage of
the horizontal output amplifier. Where
the output amplifier is a pentode or
beam-power tetrode, the voltage on the
screen grid rather than the plate should
be increased. In such tubes amplifica-
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tion is controlled more by the screen-
grid potential than it is by the plate
voltage.

To illustrate this point more fully,
the usual horizontal output circuit em-
ployed with 10-inch cathode-ray tubes
is shown in Fig. 2. To obtain & greater
horizontal sweep and at the same time
increase the high-voltage output, the
two screen-grid resistors of the 6BG6-
G are replaced with a single 6,800-ohm,
2 watt resistor. Fig. 2 can be used by
technicians who wish to replace 10-inch
tubes with 12-inch ones.

Additional height, if required, can
also be obtained by raising the plate
and screen voltages of the vertical out-
put amplifier.

The remaining tubes listed in the
table (the 16AP4, 16AP4, and 20BP4)
possess electrical properties which are
very similar and which would permit
interchangeability. There are, however,
physieal considerations to contend with,
and in most instances expensive cabinet
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alterations would be required. Any set
originally designed for a 15-inch image
tube will properly drive the 16AP4 or
the 20BP4 without any circuit change.

Tubes receive their numbering from
the RMA in the order in which they
are submitted. Thus, the first 10-inch
cathode-ray tube submitted to the RMA
received the designation of 10AP4. The
second 10-inch tube was labeled 10BP4.
The 10AP4 mnow being obsolete, the
10BP4 is the first 10-inch tube to be
encountered. The 12-inch counterpart
of the 10BP4 (a tube which is similar
in all respects to the 10BP4 except in
physical size)} is the 12LP4. It is not the
12BP4.

The lesson for the technician in this
procedure is obvious: Never assume
that cathode-ray tubes which possess
identical lettering and differ only in
screen diameter possess equivalent elec-
trical properties. Check the physieal
and electrical characteristics to deter-
mine interchangeability.
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EARLY every service technician
has had a request at some time
in his experience for an unusual
custom installation. Not know-

ing how to proceed, he has been com-
pelled to turn such business away,

Fig. 1—A simple but tasteful installation.

It wasn't so important in the days of
AM radios and phonographs, but with
the advent of TV c¢ystom building is
really becoming big business. It is actu-
ally possible to do nothing but custom
work and make a handsome profit.
Many such installations will be made
during the next few yvears. The fel-
lows who get in the elevator now on
the ground floor can ride to the pent-
house -on top in a few years.

Let’s suppose a customer comes in
and broaches the subject to you. Visit
his place and look it over with him.
Find out just what he wants. Some

things can be done and some are im-
possible. If what he wants is impos-
sible, have the courage to say “no”
firmly. There are too many heartaches
in trying to do the impossible. Then
tell him what is possible,

The limitations on an installation are
of many kinds, but some fundamental
factors cannot be overlooked. There are
the actual dimensions of the chassis to
be installed; there is the placement of
the TV tube or screen: there are the
architectural aspects of construction
and the problems of cabinetmaking;
and there is the placement of the
speaker.

Let’s consider a single installation
and some typical problems,

Selling the customer

Selling the idea is the hardest and
most important part of the whole deal.
Let the customer feel that ke is buying
something, not that he is being sold
something. The era of high-pressure
selling by out-talking and out-thinking
your prospect is over. This is a buyer’s
market, and new techniques must be
utilized. Always approach the customer
as you would expect a salesman to ap-
proach you. You like to buy because
you are the master of the situation;
and you don’t like to be sold.

Capitalize on that. Demonstrate your
products and your wares so well that
vou leave it to the customer to choose
what best suits his taste and his pocket-
book. A good set of photos similar to
the ones used to illustrate this article
will do much to simplify the sales ap-
proach. T have sold some custom in.-
stallations to people and despised my-
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By DAVID T. ARMSTRONG

self later for the poor taste shown in
the job. But there are different levels
of taste. What [ regard as poor some-
one else regards as good. So try to find
out what the customer wants and give
him that. Do not try to operate a school
for art appreciation, Just sell custom
installations. 1 do better selling a cus-
tomer what he wants to buy. I sell
monstrosities if monstrosities appeal to
the buyer. They like me and send me
more business,

One very important aspect of the
selling campaign is giving the customer
an erxact idea of what the installation

Fig. 2—General Electric projection assembly.
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) ‘ RCA photo
Fig. 3—Woodwork had ta match wall panels.

is going to look like. Fig. 1 shows an
installation in a simple but tasteful set-
ting. Originally there was nothing there
but a bare wall. The bookcase was built
in extra because the client always
wanted a bookcase; further, it balances
the TV installation.

You soon find out in this custom-
building business that, when the job is
finished, it looks quite different from
the picture the customer had built in
his own mind. To forestall this I bring
with me some pieces of plywood cut out
to the dimensions the installation is
going to occupy. For most of the in-
stallations illustrated here you require
20 inches of depth, 32 inches of width,
and 48 inches of height. The height is
easy. The 20 inches of depth causes the
most trouble. Placing the plywood cut-
outs on the floor where the installation
is going to be gives the customer an
exact idea of what the finished job is
going to do to his room, and a notion
of how far out it is going to project.

I also have with me a piece of card-
board, cut out in the shape of a TV
screen, with a picture in the insert. Sev-
eral sizes of these will give a client
a very clear idea of what size tube or
picture he is going to want. This is
very much worth while. When the sub-
ject first comes up, many people think
of®a 10-inch tube, or maybe a 12-inch
one. But, when they sit down and see
in their own living room how tiny one
of these is, they often change to a
16-inch tube or to one of the 16 x 20
projection types. Fig. 2 shows the Gen-
eral Electric projection tube and mir-
ror assembly. Generally speaking, pro-
jection setups are ideal for custom
building because people are not likely
to get them in any other way.

The technician should be impartial in
his recommendations of the various re-
ceivers available. Make a client feel
that you are interested in giving him
a good custom installation, not that you
are trying to sell him a certain set.
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Brand names are important, If a cus-
tomer believes that RCA is the best, let
him have an RCA. When another cus-
tomer wants a Scott, don’t try to sell
him a Du Mont. I know; I learned the
hard way. When something goes wrong
with the receiver you urged on him
and service is necessary, the customer
is sure he was sold a lemon,

If, in your contact with the customer
in his own home, you can get the main
details of where the unit is to be
placed, where the screen is going to be
and where the speaker will be located,
plus the type of receiver he wants, that
is enough. That's basic and absolutely
essential for you to work on.

Architectural considerations

Architecture is a very important as-
pect of any installation. Every job is
different and sets its own special quali-
fications. All you learn from your ex-
perience is that you can apply only
general considerations. Specific things
will depend on the individual job in
hand.

In some instances it is desirable to
use one part of a wall and build a
bookcase on either side of the installa-
tion for appearance and balance. In the
installation of Fig. 3 it was necessary
to build a bookcase and match the pan-
eling of the woodwork in the room. In
another instance it was most satisfac-
tory to build a new closet and have
some shelving over the unit as in Fig. 4.
T.et me call your attention to a small
item about the cabinet work on this job.
In my own opinion and in that of the
cabinetmaker whom the client engaged,
the closet should have been built flush
with the wall. The customer didn't
want that. You can see he got what he
liked. So long as you install the re-
ceiver and he lives with the installa-
tion, everybody can be happy.

In another case it might be wisest
to take a complete corner and build it
up so that it may be closed when the
unit is not being used. Fig. 5 shows a
very unusual installation. When closed,
it is impossible for an outsider to know
that a TV set and reproducer are clev-
erly concealed behind what seems to be
a closet in a corner. If you examine
Fig. 5 more carefully, you will note
the break in the woodwork down the
middle. The part on the left with the
TV screen is on rollers and slides out
for servicing. (Never forget when you
make an installation that you may have
to service it!)

Sometimes it may be necessary to
break into a wall. Some knowledge of
wall structure is of inestimable value.
Most of the time you can help your-
self to 4 inches of depth by cutting into
a wall. Here's where this helps. The
point selected for one installation had a
corner post that projected 15 inches.
The installation required 19 inches of
depth. Knowing that we could cut into
a wall and gain 4 inches, we did just
that. But we had to do a little car-
pentry work and some plastering to
make the wall strong and to get it
back into shape.
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Cutting into a wall is sometimes &
tricky business. There may be a con-
cealed plumbing, gas, or telephone con-
duit right where you want to work.
Explain to the customer that you would
like to break into the wall and that
you will leave things as good or better
than you find them. If there are no
concealed pipes in the wall, you are
to go ahead with the job; but if there
are,, the customer is to pay you for
your trouble and vou will find a new
location more suitable for the installa-
tion.

The more expensive the installation,
the more chances there are for a two-
aspirin headache. Sometimes the cus-
tomer prefers to work through an
architect, in which case your problems
are simplified. You just make your in-
stallation and git. The architect takes
care of the fancy work and smoothing
over the rough places with the cus-
tomer.

Cabinetmaking

Always have a definite understanding
with some local cabinetmaker who will
agree to work with you and to suit

) ROA whote
4—Closet assembly was built for TV set,

Fig. 5—Closed doors hide this installation.
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the whims of the customers you man-
age to find. This is not too difficult.
Cabinetmakers are used to fussiness.
They are fussy themselves, or they
would still be carpenters. You must al-
ways be ready to supply a cabinetmaker
to do the necessary woodworking for
any installation. He should be a man
with a fine sense of balance and pro-
portion and must be willing to go out
of his way to match already established
woodwork patterns. One cabinetmaker

. Industrial Television photo
Fig. 6—A good commercial dual installation.

did all the installations shown in Figs.
1, 3, 4, and 5. The layout and arrange-
ments in Figs. 8 and 5 were by archi-
tects, while Figs. 1 and 4 were accord-
ing to the customer’s specifications.

Offer the customer the opportunity to
choose his own cabinetmaker. It is safe
in this business to let the customer
choose his own workmen all along the
line. But don’t let him tell you about
the radio end of the installation. Here
you know your stuff. But when he has
some special ideas about cabinetry, let
him work them out with the cabinet-
maker.

Generally it is better to let the cab-
inetmaker do his part of the job up
to a certain point. Then you make the
installation of the chassis and cable
leads to various parts of the receiver.
It is better for you to drill the holes
you need than to have the cabinetmaker
responsible for this. Holes that you lay
out in theory don't always work out
in practice. Sometimes circumstances
dictate a different placement of the
chassis which would necessitate new
hole locations. When your part of the
job is done, let the cabinetmaker put
the finishing touches to make his part
a work of art.

There are infinite possibilities in the
design of a cupboard, bookcase, corner
installation, etc., to conceal the finished
product. The doors can just plain open
and be there when the unit is being
operated; they can be rolled back; or
moved back to fit intoc a ready-made
slide. These are the extras that make
the installation a little more expensive,

but in general add nothing to the pock-
et of the radio technician.

While the technician may not be a
cabinetmaker, he must have sufficient
understanding of the art and the possi-
bilitiezs of what can be done with little
nooks to decide immediately whether
what the customer is asking for is
possible.

Placing the speaker

The problem of where to put the
speaker is important in any custom in-
stallation. I am a firm believer in the
Klipsch corner speaker because it
makes use of the floor and walls as
sounding boards, but few installations
will ever present the possibility of such
a genuinely high-quality installation.
The only one I ever made is in my own
home,

The speaker usually presents simple
cabinetmaking problems because the
speaker front can be covered with any
one of a large variety of materials,
including ecloth and woven wood prod-
ucts like raffia. The speaker should be
one of the large 12- to 16-inch-diameter
units. It is foolish economy to have a
good television installation and a little
5- or 6-inch speaker pushing out the
accompanying sound. Don’t sell the
customer anything that is going to
make him unhappy with his installation
in a short while. The dual commercial
installation of Fig. 6 has two 12-inch
speakers and two large-screen projec-
tion assemblies.

The speaker should be so positioned
that it will face the viewers.

In connection with the speaker an-
other little angle is important where
there are small children. I always in-
clude in a good custom installation a
couple of phone jacks and sell the cus-
tomer a set of headphones for each
child. Many times the mother doesn’t
mind having the children listen to some
story, but she wants no part of it.
Unless there are headphones and con-
nections, there is no simple solution to
the problem. I have several letters of
appreciation for these phone-jack in-
stallations. Incidentally the writers of
these letters are the women who prob-
ably sell me to their friends on just
such a little widget.

The placement of the controls for the
receiver is optional. They may be hid-
den by the masking frame as shown in
Fig. 7, or the receiver may be operated
by remote control.

Cost of the installation

Cost depends on the character of the
installation and the amount of work
necessary. There are several ways of
billing the customer for the complete
job. You can sell it to him as a package,
or you can itemize the unit costs for
him. It is generally better to sell the
whole deal as a package, which you can
break down into component items only
on request.

Roughly a TV chassis that includes
AM and FM costs about $767 for a
16 x 20-inch picture of the projection
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type. The direct-view chassis will cost
considerably less. (In today’s market,
prices are tumbling daily like the walls
of Jericho when Joshua “fit” that battle.)
This is the fundamental cost and you
bill the customer for it at the current
list price. To this you add the cost of
the cabinet work if you supply the
cabinetmaker. If the customer makes
his own arrangements with the cabinet-
maker, let the customer pay him sep-
arately. Don’t even inquire into what
that work costs. Do your part well and
let the other fellow have his.

Securing your prospects

Building up a custom business is not
easy, although conducting it is once it
is built up. We used a postcard tech-
nique. In cooperation with a good print-
er we drew up an attractive two-color
card with some snappy but distinctive
copy. We sent it to a specially selected
mailing list for which we paid a pre-
mium price. I know that many people
have used such techniques with medi-
ocre success, but they have used them
only once or twice. We sent out four
mailings before we got any nibbles.
You have to keep everlastingly at it
or you won't get enough response to
keep you alive. We still send out a
series of ten monthly mailings ' per
year. This keeps our name before firos-
pective clients and builds good. will
for us.

There is some serious stuff on the
card about us and the services we are
prepared to render. But there is some
entertaining humor and inspirational
stuff there, too. We believe ¥you
shouldn’t invade a man's home via the
mailman unless you give him something
that will take the edge off your inva-
sion. Giving a little entertainment is
really what made those posteards and
our business. They were go-givers

which became after a short time go-
getters.

RC 4 photo
Fig. 7—Controls hidden by the masking frame.
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Indoor Television Antennas

By
EDWARD M. NOLL
and
MATTHEW MANDL

CCUPANTS of apartments
where roof antennas are pro-
hibited must use either an in-
door or a window antenna to

receive television programs. These an-
tennas are satisfactory in areas where
the signal strength is high, and with
proper choice of type, dimensions, and
positioning, can be made to work fairly
well on weaker signals also. Occasion-
ally they perform passably even in
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Fig. 1—Correcting the "half-wave' dipole.

fringe areas, especially if the location
is high or the receiver is located on an
upper floor. Despite the type used, in-
door or window antennas will not per-
form miracles, and at best they rarely
come up to a well planned and erected
outdoor antenna.

If he finds it necessary to install an
indoor or window antenna due to hous-
ing restrictions, the television techni-
cian and dealer has the additional re-
sponsibility of making sure the cus-
tomer gets a receiver with superior
sensitivity. There are wide differences
in the comparative sensitivities of com-
mercial television sets. If an indoor an-
tenna is used, best performance is ob-
tained when receiver sensitivity is high
and signal-te-noise ratio of the r.f.
tuner above average.

The window antenna is preferable to
the indoor type because it can be made
more elaborate, Because it is usually
placed in a less confined area, it can
deliver a stronger signal to the receiver.
An indoor antenna must be placed
where ‘the troublesome multiple reflec-
tions within a building do not cancel,
but reinforce to give the best signal.
There is also appreciable absorption
and shunting of signal by the building
structure before it reaches the indoor
antenna.
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Outside antennas are not always necessary

for acceptable television reception

Similar troubles, of course, often
plague the window antenna—particu-
larly if it must be mounted on the side
of the building away from the trans-
mitter. This condition is aggravated if
an intervening structure blocks the
signal path.

The window antenna is often subject
to reflections when it is placed among
structures as high as or higher than
it is. Distant reflections put ghosts on
the screen, while the multiple close re-
flections to which window and indoor
antennas are especially liable disturb
the resolution and sensitivity of the an-
tenna. A window antenna on the proper
side of the building and with a clear
path toward the TV stations will give
excellent performance.

Existence of the several variables
mentioned above means that an experi-
mental approach must be used. Location
and orientation of the antenna is cer-
tainly every bit as important as the ac-
tual choice of antenna type.

Selection and installation

To obtain full benefit from the weak
available signal, the importance of
proper antenna dimensions and impe-
dance matching cannot be over-empha-
sized. An adjustable type should be
chosen which can be tuned to the vari-
ous TV channels to be received. The
weaker signals can then be “tuned in”
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Fig. 2—Fields of single and stacked dipoles.

exactly—which means a substantial in-
crease in picture quality. The antenna
transmission line should be ideally
matched and of proper over-all length
to deliver the signal to the receiver at
maximum strength. In the weaker sig-
nal areas, a booster improves perform-
ance of a window or indoor antenna,
particularly if the signal-to-noise ratio
and sensitivity of the booster are high.

Orientation and positioning of the
antenna are very important for best re-
sults. There are definite space patterns
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for the various stations in any locality.
Position the antenna at various trial
points while checking the signal
strength by watching picture reception.
The many reflections inside and near
walls indicate that space lcops are
cloger together and less intense than
those encountered outdoors. Because of
these multiple indoor reflections, cor-
rect orientation of an indoor antenna
is not always truly broadside to the
direction of the station. Experimental
tests must be made before the best
placement is found.

Thus, the most can be secured from
an antenna which has adjustable di-
mensions, can be moved about readily
and mounted at unusual angles, and
can be flexed into various positions
after mounting. Trial and error alone
can determine the best place within a
room and the most satisfactory antenna-
arm positioning.

Home-made indoor antennas

The television technician can use his
ingenuity in constructing effective in-
door antennas for customers who can-
not use outdoor installations. Twin-lead,
300-ohm line lends itself well to indoor
antenna construction because it can be
concealed easily. It can be mounted on
the molding or around the window
frame, or even placed under the carpet
because it lies flat. It can be cut to
proper length (depending on the chan-
nel frequencies allocated to the area)
and connected as a folded dipole. Har-
monic relations usually make good re-
ception possible on the higher channels
even though the antenna is cut for a
low channel. Channel 10, for instance,
is the third-harmonic frequency of
channel 3 and can be received well with
an antenna cut for that channel.

When making a folded dipole from a
300-ohm, twin-lead transmission line,
consider the velocity constant of the
insulating material. Short each quarter-
wave side of the folded dipole (Fig. 1),
at a point obtained by multiplying the
quarter-wave physical dimension of the
antenna by the velocity constant of the
dielectric material. Shorting at this
point, although it does not change the
over-all length of the folded dipole pro-
duces additional signal strength because
of the effect of the velocity constant
on the circulating current in the anten-
na.
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For example, a folded dipole on chan-
nel 10 would have an over-all length
of approximately 29 inches, this repre-
senting a half wavelength. Each side
therefore, would be 141 inches. The

Fig. 3-a—The JFD antenna, a broad "V" type.

-Fig. 3-b—The Ward "V" antenna is inverted.

short is placed at a point obtained by
multiplying the velocity constant by
141 inches. If the velocity constant is
829%, a short would be inserted on each
side about 11.9 inches from the center
of the antenna.

Circular or rectangular antennas for
indoor mounting can also be made with
No. 14 to 18 wire. Such an antenna can
be concealed behind a picture, or the
wire can be run around an entire win-
dow frame. Again, tests should be made
before installing such an antenna per-
manently, because orientation may be
incorrect.

Airplanes and ignitien

Fig. 2 shows the relative patterns of
a single dipole and a stacked dipole.
This is an end view with the observer’s
eye level with the antenna. The pattern
is the same for both the dipole and
folded dipole. Note that single antennas
have pickup characteristics in the hori-
zontal (the desired) direction and ver-
tical (undesired) direction. The verti-
cal pickup properties make this type of
antenna sensitive to ignition noise from
below and airplane interference from
above. Ignition noise results in streaks
across the picture, and airplanés cause

rapid fading of the picture—in and out,
The stacked array is much better,
because of its elongated horizontal pat-
tern and low sensitivity to pickup. In-
door or window antennas, however, do
not lend themselves to stacking because
of limited available space. If interfer-
ence is severe, a loop antenna is recom-
mended, for it is the only antenna which
the authors have found to have the
elongated horizontal pattern of a
stacked array. This circular loop must
be exactly a wavelength in circumfer-
ence, must be absolutely vertical, fed
at exact bottom, and critically orien-
tated. The gain is high and the perform-
ance unusual. (See “Antennas for Tele-
vision, Part VI,” RADIO-ELECTRONICS,
June, 1949, for further details and
channel dimensions.) This type can be
made from No. 14 wire and easily con-
cealed behind drapes or furniture.

Commercial indoor antennas

One of the most common indoor an-
tennas is the simple dipole made of tele-
scoping rods. This antenna can be ad-
justed to proper length and mounted on
a stand. The antenna rods can also be
swung to various angles for best re-
ception. Typical examples are those
manufactured by JFD Co. and Ward,
shown in Figs. 8-a and 3-b. Another ex-
ample of this type is the Jiffy-Junior
put out by Delson (Fig. 4). It has a
stand with rubber suction cups on the
bottom to hold the base firmly to any
surface. Occasionally this antenna can
be used at the window simply by press-
ing it against the pane.

Tricraft Products manufactures two
special antenna types, (Figs. 5-a and
5-b), one of which is flat and mounts
under the carpet or behind drapes. The
second indoor type is tunable with a
selector switch which is set on the de-
sired channel. This antenna is one-
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Fig. 4—J)iffy-Junior is another "V antenna.
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fifth the length of an ordinary chan-
nel-2 dipole, yet it is tunable to the low-
and high-frequency television bands.

Another unusual antenna (Fig. 6)
manufactured by Radio Craftsmen con-
sists of a folded dipole which opens
up much like a metal-tape rule. The
various channel numbers are recorded
on the metal tape so the antenna can
be opened up into a folded dipole of the
proper length for the channel to be
received. The arms are fully retracta-
ble, just like a metal tape measure,
which in a way it is.

Fig. 5-a—This type can be concealed easily.

! If
Fig. 5-b—Cylindrical antenna with funing.

Jerrold Corporation manufactures a
combination indoor antenna and booster.
The antenna iz a telescoping dipole
which mounts directly on the back of
the booster amplifier, and is an integral
part of the whole unit. This is perhaps
an ideal arrangement in the weaker-
signal areas when an indoor antenna
must be used.

The RCA tube department recently
announced a new type of indoor antenna
employing end-loading disks which re-
duce over-all length and still permit
reception of low-band stations. Large
spheres or flat disks at the end of an
antenna increase the effective area at
the end and thus increase the capaci-
tive component of the antenna (re-
ferred to as “end effect”). Then, the
inductive component, represented by the
total length of the antenna, can be cor-
respondingly smaller to resonate at a
given frequency. This type of antenna
functions well on the high-frequency
channels because its physical length
corresponds to a half-wavelength on
these channel frequencies.

A built-in antenna

Philco has just announced that their
latest receivers include built-in an-
tennas, and it is likely that other man-
ufacturers will have followed their ex-
ample before this is printed.

The foregoing commercial indoor
types are the result of much research
and clever design by manufacturers,
and often produce excellent results. But
it should be emphasized again that, if
the location is in a fringe area and near
ground level, not much can be done to
secure a completely satisfactory pic-
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ture. For really long-range reception,
of course, the indoor type of antenna
is out of the question. A roof antenna
is preferable; if it cannot be used, the
window type is the one that must be
installed.

Commercial window antennas

Many standard dipoles and folded
dipoles commercially available for roof
mounting have special mounting brack-

L=

Fig. 6—The “Slide-Rule" is exactly tunable.

ets which adapt them to window mount-
ing also. There are a few special win-
dow-type antennas such as the Jiffy-
Tennas manufactured by the Delson
Manufacturing Co. (shown in Fig. 7)
which can be mounted to the window
frame by a screw eéxpansion system
which holds it firmly.
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Fig. 7—Two easily-mounted window antennas.

One type consists of a folded dipole
director or reflector combination with
sliding rods and trombones to permit
adjusting the length for optimum re-
ception of a specific channel. The an-
tenna can be readily moved and orien-
ted for proper positioning. The small
element can also be used as an inde-
pendent high-band dipole and the folded
element as an independent low-band
folded dipole. The smaller dipole is in-
dividually adjustable as to positioning
and can be set separately from the
folded dipole for ideal reception of a
high-frequency station. This is neces-
sary in many locations,

A second type of window antenna con-
sists of a high- and low-band dipole,
also independently adjustable as to
length and orientation. In this form the
high-band dipole is stacked above the
low-band dipole.

While there is less opportunity to po-
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sition a window than a roof or indoor
antenna, it can be tried on each side,
below, and sometimes above, each of
the available windows.

Many private home housing projects
prohibit outdoor antennas. In such in-
stances indoor antennas should be
placed in the attic—if there is one—
rather than in the room where the re-
ceiver is located. Height is always a
dominant factor in increasing signal
strength, and versatile antenna types
can be mounted in the attic at the apex
or some other convenient point under-
neath the roof. The antenna should, of
course, be checked in various positions
and adjusted for correct length and
orientation to obtain the best possible
performance.

Summary

All indoor and window types suffer
by comparison with the high outdoor
types, and installation precautions must
encompass all possible means to secure
the most from these devices. However,
when an indoor or window antenna takes
full advaniage of installation, impedance
match, orientation, and the other factors
detailed in this article, it sometimes per-
forms as well or better than an outdoor
antenna poorly installed in terms of ori-
entation, impedance match to receiver
and position.

The circular antenna is behind the picture.
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"
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Indeor antennas need not be exposed to view.
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THREE NEW TV RECEIVERS

Raytheon Vovager. Portable for a.c. or
d.c. Circular 7-inch screen. Indoor an-
tenna furnished with set. Luggage-type

-

il

cabinet 16% x 17% x 9% inches. Ship-
ping weight 42 pounds. (Raytheon Mig.
Corp., Belmont Radio Corp. Div., Chi-
cago, Ill.

Meck portable. 7-inch picture tube. 5-
inch PM speaker. Luggage-type case
has front cover and space for portable

antenna included with receiver. All-
channel tuner has fine-tuning control,
18 tubes, 4 rectifiers. A.c. operation
only. Weight, 28 pounds. (John Meck
Industries, Inc., Plymouth, Ind.)

Hallicrafters T 69 custom chassis, 15-
inch tube. 130-square-inch picture.
Push-button tuning. 300-ohm antenna
input. 8-inch PM speaker. Chassis fur-
nished on wood frame for custom in-

stallations cabinet available).

(no
Height 191, width 23, depth (not in-
cluding knobs) 21% inches. 19 tubes, 3
rectifiers. (Hallicrafters Co., Ckicago.)
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TV Station Studio Controls

The video signals are corrected, mixed,

and passed to the master control

By MORTON SHORE

Fig. |—Control operators “touch up" signals from several studic cameras.
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HE immediate output signal of

each camera is usually below the

quality standards of the station,

or may differ from the exact needs
of the particular program. To compen-
sate for these differences a chain of
electronic devices iz employed. The first
of these, the electronic viewfinder, is di-
rectly attached to the camera by plug
and socket connections.

The camera operator looks into the
viewfinder and sees a reproduction of
the scene picked up by the target of the
image orthicon. If it is out of focus or
improperly sized he can make correc-
tions immediately. He can also monitor
the picture and more easily correlate
the program director’s instructions
with the actual scene.

Each viewfinder consists of a video
amplifier which is attached to the cam-
era’s video amplifier, vertical and hori-
zontal sweep amplifiers, and a picture
tube. The picture tube—unlike any me-
chanical optical device—ean reproduce
the televised scene accurately despite
quick background changes or low light
levels.

Camera control units

Each camera is more completely con-
trolled by the camera control wunit.
There is one for each camera, and they
are combined in a console, as in Fig. 1.
The main functions of each unit are
to amplify and regulate the camera
signal, correct its focusing, and insert
and set the amplitude of the blanking
pulses for the composite signal.

Other purposes of this unit are to
amplify and control the camera driv-
ing pulses; provide an accurate cali-
brated signal for comparison tests, and
insert sync pulses into the composite
signal when only one camera is used.

Each one of the above functions has
an external control. The camera oper-
ator uses these in conjunction with two
monitor screens to enable him to regu-
late and correct the picture.

One monitor screen (10 inches for
RCA and 12 inches for Du Mont) shows
the actual picture, and another (5
inches for RCA and 7 inches for
Du Mont) shows it in its original
waveform. The operator can adjust the
picture for maximum definition and de-
tail by observing the two monitor
screens.

The waveform monitor enables him
to observe the closeness to the maxi-
mum black leve] (same as blanking
pulse height) of the strongest video
signal. By setting the black level to
approximately 76% of the total com-
posite picture amplitude, and keeping
the darkest video signal just below this
mark, a picture of ideal brightness and
contrast will result.

RADIO-ELECTRONICS for
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The picture monitor enables the op-
erator to correct and double check the
adjustments made according to the
waveform monitor, and adjust the fo-
cusing. An accurate combination of all
these adjustments results in a bicture
of maximum definition and detail.

The program director usually sits di-
rectly behind and slightly above the
camera control console. From this van-
tage point he or she is able to see all
the camera monitors as well as the
action in the studio. The director is
then in a position to designate which
of the cameras shall go on the air and
also to direct any special effects such
as dissolving or fading that may be
desired.

The director uses a small sound sys-
tem to transmit instructions to the
cameramen, control operators and other
operating personnel who wear head-
phones. Thus, full control is maintained
over the lighting and placement of eam-
eras and microphones. Aectors and
sound-effects men may receive instruc-
tions off-stage through headphones or
speakers.

The actual component parts which
supply the signals to the monitors and
the other units regulated by the cam-
era control unit are shown in Fig. 2.
With few exceptions the ecircuits are
very similar to those in a television
receiver. One of the important ones
not found in a receiver is the frequency-
dividing circuit. It consists of a buffer
amplifier connected to the output of
the picture tube’s vertical and hori-
zontal scanning amplifiers, followed by
a 2-to-1 frequency divider and a dis-
charge tube.

The output of this circuit is applied
directly to the vertical or horizontal
plates of the waveform monitor. When
it is switched in, two separate wave-
forms appear, which accurately show
the complete blanking pulse and the
very beginning and the very end of
one complete picture frame.

Mixing equipment

The output of each camera is fed
into a mizer (Fig. 3), which determines
what is to go on the air. Externally it
appears very similar to the camera con-
trol units, and many of its internal cir-
cuits, which include two monitors, are
also very similar.

The outstanding circuit of this unit
is the lap and fade dissolve and super-
impose signal circuits. With these, one
scene can he gradually eliminated,
while the other is gradually brought
in. Also, the outputs of two or three
cameras can be mixed together, with
emphasis given to any particular one.
These methods make the system highly
versatile, and television as a whole,
more entertaining.

Master control

There are usually several studios in
a large station. Therefore, a master
control system (Figs. 4, 5) has to be
used so that all the programs can be
reviewed. Of course, only one program
is sent out at one time, but simultane-
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Fig. 4—The master control operator is the

ously other programs have to be re-
hearsed, checked, and timed. Also, they
have to be distributed to various mon-
itors throughout the studio, especially
to the executive offices and sponsor’s
reviewing rooms.

Other functions of the master con-
trol are to pick up and correct remote
and network shows, and double-check
all programs before and after they
leave the transmitter.

Telephone and intereommunicator
switchboards enable operators at mas-
ter control to maintain contact with
personnel in the studio, at the trans-
mitter, and on remote locations. Pro-
visions are made for feeding program
audio into the head-sets of the camera-
men and other personnel to enable
them to hear the program when they
are not receiving instructions or other

www americanradiohistorv com

Fig. 3—All pix signols go to mixer (second from rigt). This is o portable zen-rol setip.

Courtesy Alten 9. Du Mo Lateralories, o

vourtesy G we_a: Electric €3
distribution chief of the television station.

information necessary for the success-
ful television program.

Master control operators are respon-
sible for switching between studios
when one program ends and another
begins or when it is necessary to inject
some types of commercials or weather
and time information into a live broad-

cast.
]
I STUDIO B I STUDID €

13
STJOIO A

FILM
PROJECTOR
ROOM

REMOTE INFUTS
_—

MASTER CONTROL

——
LIMES TO MONITORS
THROUSHOUT STUDIO
BULIING

FROM TRANSMITTER FOR
DOUBLE CHECK

NETY/ORK WPUTS
v
TO TRANSMITTER

Fig. 5—Elock diagrom of master eontrol unit.
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C-R tube is in 0 hooded adjustable mounting.

RIENTING the TV antenna is
a job which daily poses an
ever-changing series of prob-

lems to installation crews.
Since TV signals travel in a straight
line from the transmitter, the receiving
antenna must be exactly positioned if
it is to pick up the strongest possible
signal. This may be a fairly simple
problem in areas where there is only
one television station; where several
are located at different points of the
compass, it can be extremely difficult to
orient the antenna for good reception
from all of them.

Ghosts caused by multiple signal
paths from the transmitter create an-
other serious problem. In some locations
it i3 necessary to orient the antenna for
minimum ghost interference rather than
maximum signal. Often the adjustment
required to get a good picture on one
channel will result in very unsatisfac-
tory reception on another. Installation
of a television receiving antenna is
therefore frequently a compromise de-

I
|
|

+
J
”

—_— 48 —
1” 0-v2 K2

SIDE ToP ‘ 80TT0M BACK
|
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I:T/d.'ﬂlu | 838 | 638 I

Fig. I—How to loy out the sheet of plywood.

DIMENSIONS IN INCHES

Roof-Top

Televiser

By ROBERT F. SCOTT

termined by the location of the trans-
mitters, ghosts on one or more channels,
and the direction of the weakest signal
compared to the direction of the others.
Interference from other receivers, auto-
mobile ignition, electric and electronic
equipment, and transmitters outside
the TV bands is another problem.

The installation crew makes the re-
quired adjustments by observing the
picture on the receiver. Standard in-
stallation procedure demands at least
one man on the roof with the antenna
and another at the receiver. Portable
telephones or intercom systems are used
for communication. Using this method,
the average crew may take several
hours to orient the antenna for optimum
all-channel performance.

ALL FILLETS ARE 3/4"
“QUARTER ROUND" MOULDING

DIMENSIONS GIVEN IN INCHES

We have found that one man can take
a portable TV receiver to the roof and
orient the antenna in approximately
half the time required by a two-man
crew with telephone communication.
Since no battery-powered TV receiver
is available at this time, a Pilot TV37
portable television receiver was modi-
fied for the purpose.

This set is just one of a number that
can be so modified. Almost any small
chassis with an electrostatically de-
flected and focused picture tube can be
used. Since most sets of this type have
a 7-inch tube, weight and size can be
reduced considerably by replacing the
picture tube with the 3-inch size. Some
of these are currently available on the
surplus market for less than $3.50. It

REEL FOR AC LINE CORD
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SLOT FOR TUNING INDICATOR

Fig. 2—This completely dimensioned drawing may be used to duplicote case made by author,
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may be necessary to replace or rewire
the picture-tube socket.

If a suitable set is not available, you
may find it worth while to build one
especially for this application. Its size

MOUNT SOCKET HERE 3-178701A FOR C-R TUBE

13 T4 RADIS

|
o “CRADIS ON g
~2__CENTERUNE BIE
vesion g
D 2t
MAHE 2 SIDES - 3/16 MASONITE

Fig. 3—Working drawing for C-R-tube holder.

can be held down to a minimum by
omitting the audio channel.

The chassis of our Pilot TV37 was
removed from its cabinet and installed
in a lightweight plywood case designed
to stand up under hard usage. Con-
struction of the case is shown in the
photographs and drawings. A reel hold-
ing approximately 100 feet of a.c. line
cord is fastened to the back of the case.
Additional line cord can be carried on
another reel for use when more is re-
quired.

The case was constructed from a
sheet of %-inch plywood 48 inches wide
and 36 inches long. Fig. 1 shows how
the plywood sheet can be laid out to
avoid excessive waste. Note that only
the shaded areas are wasted. A bench
saw is recommended for cutting the
sheet. If one is not available, use a saw
with fine teeth and support the sheet
between two chairs or sawhorses to
avoid splintering.

Plywood was selected to keep weight
at a minimum. Unfortunately, %-inch
wood is too thin to hold nails or screws
in its edges. Therefore, fillets were made
from lengths of % -inch quarter-round
molding. These are shown in the ex-
ploded view, Fig. 2. The case was con-
structed in two parts. One consists of
the front, right side, and top; the other,
the left side, bottom, and back. The
pieces of each section are held together
with wood glue and brads through the
plywood into the quarter-round fillets.
The halves are held together with %-
inch wood screws.

The chassis of the receiver is turned
on its side and serewed to the right
side of the case with its eontrols pro-
jecting through %-inch holes drilled
in the recessed front panel, as shown
in Fig. 2 and in the photographs. The
C-R tube is mounted in a hinged lid set
into the top of the case. The lid is ad-
justable so it can be raised to nearly 90
degrees, making it easy to see the pic-
ture when working directly above the
set as one is likely to do when making
installations. In the first case we built,
the controls projected through a straight
panel and the C-R tube was behind a
piece of safety glass located approxi-
mately in the spot where the speaker
is in this design. We soon found that
the projecting knobs are likely to eatch
on the rungs of a ladder and cause a
serious fall or damage the set. Further-
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more, it was impossible to see the pic-
ture unless we were directly in front
of the set. Even then, there was no way
of shielding the face of the tube from
sunlight. In this design, the tube is
adjustable, and the lid protects the
tube and serves as a sunshield.

Fig. 1 shows how the sides (I) of
the shield are cut from the %-inch
plywood sheet while Fig. 3 shows these
as being made from #g-inch Masonite.
We used scraps of Masonite because
we wasted some plywood in experiment-
ing with the design of the front panel.

The top and front of the lid were
made of 3-inch plywood because there
was no room inside for fillets. The hole
in the front is cut just large enough
to pass the face of the C-R tube with
approximately ¥e inch all around. A
heavy rubber band may be slipped
around the front of the tube to cushion
it where it passes through the front of
the lid. The duodecal C-R-tube socket
was replaced with one with an angle-
bracket mounting plate. New leads
were installed ‘t,o permit placing the

~Television News _|as

tube in the lid. Approximately 10 inches
was added to the speaker leads to allow
it to be mounted in the front of the
cabinet. The present leads are long
enough for mounting the speaker in the
left side of the case if desired.

The lid can be locked in any position
with a carriage bolt and wing nut pass-
ing tnrough a hole in the lest side and
the curved slot in the side of the lid.
The head of the bolt rests flat against
the inside of piece I, with the shaft
extending outside the case, The radius
of the slot is shown. If the slot is cut
first any misalignment of the lid is
likely to cause binding. If you aré not
handy with tools follow this procedure
when cutting the slot: Mount the lid in
place with two small butt hinges nlong
the rear edge. Drill a 14-inch hole in
the left side 6 inches from the rear and
1 inch from the top. Push the point of a
pencil through the hole until it rests
against the side of the lid. Move the
lid up and down several times to trace
the radius of the slot. Using this curve
(Continued on bottom of Page 36) P

Bock, bottom, and left side of ccs2 are remcvabie in a single unit for odjusing receiver.
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Antenna switch and booster, shown side by side, make good companions for the TV showroom.

IV ANTENNA  SWITCH

TORE demonstrations of TV sets re-

quire that several receivers be con-
nected to the same antenna. It is also
convenient to be able to switch a booster
in and out of the circuit at will to show
its effect on the picture. To avoid the
oscillation troubles and mismatch which
invariably occur when several sets are
connected together haphazardly with
random lengths of 300-ohm line, we

built an antenna change-over switch
which enables a salesman to choose any
one of several gets for store demonstra-
tion and to use the same antenna with-
out having to worry about the possible
effects of overloading or oscillation.
There is a small amount of capaci-
tance transfer of signal within the
switch, but results in actual use have
proved quite satisfactory. Occasionally

P ROOF-TOP TELEVISER

(Continued from page 35)

as a guide, cut out the material % inch
on each side and sand smooth.

The holes for line cord and antenna
terminal strip can be located at any
convenient position in the back of the
case. A good handle completes the job.
The case can be finished as desired.

Operating hints

This set is designed as a time-saver
for installation crews and service tech-
nicians. Certain precautions must be
followed for personal safety. It can
replace one man or perhaps two on some
Jjobs but should not be permitted to do
S0 at the expense of personal safety.
If the roof cannot be reached without a
ladder, make sure the ladder is long
enough to project above the roof so you
can step from it to the roof without
danger of falling. Never burden your-
self with more than you can safely
carry up and down the ladder. It is
much safer to use a rope to pull the
antenna and receiver up on the roof.
Always carry the set to the roof before
unreeling the line cord. A trailing line
cord or transmission line can be very

dangerous when moving up or down a
ladder.

With this little set, you will be able
to make an ideal installation in the
shortest possible time. Ghosts caused
by multipath reception can be reduced
to a minimum consistent with good pic-
ture quality. You may find ghosts when
the antenna is connected to the set in
the home which did not appear in the
receiver on the roof. In most cases this
will be caused by a mismatch between
the line and antenna or line and re-
ceiver input. Make sure that the
transmission line does not run close to
drains, gutters, downspouts, or large
metallic bodies. This type of trouble
can often be cleared up by using strips
of thin metal foil or small metal slid-
ers around the transmission line at the
receiver, adjusting them for strongest
signal and minimum ghost. Several
firms manufacture small metal clips
especially for this purpose. Instruc-
tions for adjusting these devices will
be found in the article “Improve Your
Television Picture,” in the August,
1949, issue®of RADIO-ELECTRONICS.
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By LYMAN E. GREENLEE

it is necessary to move one of the lines
going to a particular receiver to stop
feedback between sets, but otherwise
no trouble has been encountered with
the switching arrangement, which saves
a lot of time that would be wasted in
moving antenna connections from one
set to another. The switching arrange-
ment also makes an excellent impres-
sion on prospective customers.

Standard Mallory switches were as-
sembled on a Masonite panel as shown
in the photographs and drawing. All
internal wiring was done with short
lengths of 300-ohm line. Connections
were made as short as possible, with a
definite plan followed so that both sides
of the twin line were kept exactly the
same length. This last point is impor-
tunt. Avoid sharp bends in the internal
wiring.

The middle switch was made from
two stock switches. The frame from a
Mallory No. 151L “Hamswitch” was
used with the contact assembly taken
from a Mallory No. 1326L switch. The
resulting combination has a wide (2%-
inch) spacing between sections to sep-
arate the booster input and output lines
more. Booster input goes to one section
of this switch, and the output to the
other section. Thus it is possible to con-
nect and disconnect a booster at will.

Standard antenna terminal strips of
bakelite were used as input and output
connectors. Ten of these strips are re-
quired. The TV antenna goes to the top
left strip, and the booster input and
output to the middle and right strips.

BOOSTER IN BOOSTER OUT.
- %0 o« 3

73” "o 9

s

ek |

Jip

n'd

L LI

Make all connections with 300.0hm ribbon line,

The other strips numbered 1 to 5 go to
TV sets on the floor, while strips 6 and
7 go direct from the antenna to other
sets, boosters, etc. Strips 6 and 7 are
never connected through the booster
circuit. By manipulating switches, the
booster may be cut in or out at will to
from one to five sets selected by the
five-position switch, while two other
sets or a matching stub may be con-
nected to positions 6 and 7 for direct
connection to the TV antenna.
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Counters For Prospectors

Nuclear 2610 offers three sensitivity ranges.

EFORE the war the Geiger count-
er was & laboratory instrument.
Comparatively few people had
ever heard of it. Today manufac-

turers are putting out counters in large
quantities to adventure- and fortune-
minded prospectors. The new instru-
ments are small, efficient, and thorough-
ly portable. They’re easy to operate, in
general, requiring no technical skill
on the part of the user.

Geiger counters are available in mod-
els from the very simplest—no vacuum
tubes at all—to the most complex—sev-
eral tubes, automatic scalers, calibrated
meters, and so on. The most common
type consists of the tube, one or more
amplifier tubes, a headphone circuit for
counting the clicks, and a meter for
reading the amount of radiation in
more or less accurate terms of millire-
entgens per hour.

The term milliroentgens (abbreviated
mr), by the way, has been used for
years mainly by the medical profession
in measuring radium radiation. It is
not especially suitable for the ordinary
prospector, and at least one counter
manufacturer has calibrated his meter
in counts per minute. Many of these
instruments are used in atomic plants
and laboratories, however, to make sure
workers do not absorb more radiation
than they can stand. The Bureau of
Standards gives 12.5 mr per hour as
the maximum health tolerance level,
and of course the scale markings in
mr/hr are vital there.

A typical instrument

The Model 2610 portable survey me-
ter, made by Nuclear Instrument &
Chemical Corp., Chicago, is typical. It
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Nuclaar "Sniffer" uses vibrator power supply.

is diagrammed in Fig. 1. Two submini-
ature pentodes are used, with three
300-volt batteries in series for the high-
voltage supply.

Model 2610 contains a self-quenching
tube (as do most of the instruments).
There is a single pulse of current
through R1 each time the tube breaks
down.

R2 and R3 are a voltage divider
across the 67.5-volt B-battery, and bias

The Fisher C-11 has a neon escillator jupply.

the grid of V1 so that it conducts.
The filaments of V1 and V2 are par-
alleled and connected through R4 to
ground. The V1 plate and screen cur-
rent passing through R4 biases V2 to
cutoff.

When a negative pulse from the Gei-
ger tube reaches the grid of V1, V1
plate current decreases, and plate volt-
age becomes more positive. The rise of
plate voltage is coupled through C4,

i
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C5, or C6 to the grid of V2, which,
with this positive voltage on its grid,
begins to conduct. The V2 plate cur-
rent passing through R4 makes its top
end more positive, pushing V1 further
toward cutoff, increasing its positive
plate voltage, and making V2 conduct
more heavily. The action builds up
very quickly until V1 is completely cut
off and V2 is conducting heavily.

As soon as V1 has reached cutoff,
it no longer furnishes a rising positive
voltage to the grid of V2. The V2 grid
then falls to its resting value of zero
volts, the current through R4 causes a
voltage drop sufficient to bias V2 to
cutoff, and the charge on Cl1 from the

__ Blectronics

changes in radiation intensity would
not be registered quickly.

C4, C5, and C6 are the range-select-
ing capacitors, providing ranges of 0.2,
2, and 20 mr/hr. They are part of a
time-constant circuit including R9 and
R10. When the pulses are few and far
between (on the 0.2-mr/hr scale) a
fairly large capacitor (C4, .005 uf) is
needed to transmit them. Use the an-
alogy of a low audio frequency.

When the pulses are practically con-
tinuous (in a strong field), a very small
capacitor (C6, 40 uuf) serves to at-
tenuate them and keep the meter from
rising above full scale. Here again an
analogy—high audio frequencies. R10
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Fig. 2—The neon lamp in the El-Tranics SM-3

Geiger tube pulse has been dissipated.
The circuit then returns to normal. Dur-
ing the return to conduction of V1, the
negative-going plate voltage, coupled
to the V2 grid through C4, C5, or C6,
has hastened the cutoff of V2. The en-
tire eycle takes place very quickly.

The meter. is connected in series with
the plate of V2 and the 67.5-volt supply.
If it were not for C7, the needle would
theoretically (not actually, because of
mechanical inertia) rise to maximum,
then fall to zero for each pulse. The
addition of C7, however, together with
R8, makes a time-constant circuit
known as an integrator. The capacitor
C7 is charged by each pulse of V2 plate
current. The degree to which it dis-
charges after the pulse is governed by
the time interval between pulses. The
closer together the pulses, the greater
the average voltage across C7 and the
higher the meter reading.

Since the meter must respond only
to the number of pulses, not to their
intensity, the one-shot multivibrator
circuit is necessary, rather than a sim-
ple amplifier. Since V2 is brought from
full cutoff to full conduction and back
for each pulse, no matter what its
strength, all pulses reaching the meter
integrator are of the same amplitude.
Because the pulses do not take place
at regular intervals, but at random,
the meter needle does fluctuate and
the eye must strike an average. The
fluctuations could be slowed down by
larger values for C7 and RS, giving a
longer time constant than the present
3-second one. That would make the
meter slower to respond, however, and

limits the amplitude of the pulses reaching V2.

adjusts the time constant so that the
meter can be recalibrated.

It is often more convenient when
prospecting to wear headphones and
listen for a sudden increase in radia-
tion. Connected across R4, phones are
provided for that purpose in this in-
strument.

Another type of counter

Another instrument which does the
same job iz model SM-3 made by El-
Tronies, Inc., Philadelphia. The circuit,
shown in Fig 2, is typical of a number
of counters. A neon lamp is used to
perform the function of the one-shot
multivibrator which appears in the cir-
cuit of Fig. 1.

The negative pulse from the Geiger
tube strikes the grid of V1, which is
zero-biased as an amplifier. The ampli-
fied pulse, now positive, appears at the
plate. On the 0.2- and 2-mr/hr posi-
tions of the range switch, the amplified
positive pulse at the V1 plate is recti-
fied by the self-contained diode. The
rectified negative pulse is larger than
the original input pulse; it appears
across R3 and R2 in series. Since the
input pulse also appears across R2,
this is effectively a regenerative feed-
back arrangement, giving extra ampli-
fication. The amount of feedback is de-
termined by the capacitances of C1 and
C2.

On the 20-mr/hr range, there is no
feedback. The B-supply and the zero
bias on V1, with the value of R5, set
the plate voltage of V1 at 50, 17 volts
below the breakdown potential of the
neon lamp. In the absence of radiation,
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therefore, the lamp is effectively an
open circuit and no blocking capacitor
is needed between the two stages.

When a positive pulse appears at the
plate of V1, it i8 large enough to make
the lamp conduct. V2 is normally biased
to cutoff by R10 in series with the neg-
ative end of the B-supply. When the
lamp conducts, the positive plate volt-
age of V1 is placed across the voltage
divider R6-R7-R8-R9. The switch-
tapped portion of the voltage is applied
to V2, which amplifies it and applies it
to a meter integrating circuit similar
to that of the instrument described first.
When radiation is in the order of
20 mr/hr, the frequency of the pulses
is great enough to keep the meter in-
tegrating circuit charged even with
fairly low values of voltage. On the
lower ranges, however, the pulse rate
may be too low to keep the meter still
enough to read. For radiation intensi-
ties on the 0.2-and 2-mr/hr ranges,
therefore, the feedback in V1 raises the
V1 output and transfers more voltage
through the neon lamp to the voltage
divider. Section e of the range switch
also taps grid voltage for V2 from a
higher point on the divider. The neon
lamp insures that the voltage at the
top of the divider does not greatly ex-
ceed 67 (its striking potential) and
blocks the d.c. resting plate voltage
of V1.

High-voltage supplies

The obvious solution to the problem
of securing 900 volts for the Geiger
tube in a portable instrument is to use
three 300-volt, miniature dry batteries.
Many manufacturers, including the
makers of the two instruments de-
scribed, have done this. The dry bat-
teries are fairly heavy, however, and
are expensive.

The next most obvious solution is
the use of a vibrator operating from
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Fig. 3—Relaxation oscillator feeds the IL4.

flashlight cells. A number of counters
take this way out, including the home-
made job described in the September
issue and the Sniffer shown in one of
the photographs (Nuclear Instrument
and Chemical Corp., Chicago).

An ingenious high-voltage supply
using a relaxation oscillator (possibly
inspired by television circuits?), en-
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The Precision 105 has only o single battery.

ergizes the Geiger tube in some count-
ers. Fig. 3 shows the high-voltage sec-
tion of the M-Scope, model C-11, made
by Fisher Research Laboratory, Inc.,
Palo Alto, Calif.

C1 and R1, with the neon lamp, form
a relaxation oscillator powered by three
46-volt batteries in series (These bat-
teries are also used to power all the
vacuum tubes. A pair of flashlight cells
lights the filaments.) The output of
the oscillator is applied to the 1L4 grid,
which is amplifier-biased by a 10-meg-
ohm grid leak.

The plate load of the 1L4 is a 4.5-h
audio choke. Because the oscillator pro-
duces a sawtooth wave instead of a
sine and because of the inductive load,
the a.c. voltage across the choke is in
the neighborhood of 1,000. It is passed
through C2 and rectified by the diode
section of a 185. The 186, by the way,
has no other function in the instru-
ment, and none of its other electrodes
are used.

R2, R3, C3, and C4 form a filter cir-
cuit which is adequate because of the
very low current drawn by the Geiger
tube. Fifteen neon lamps in series
across the output of this supply regu-
late the voltage. The potentiometer
across the first two furnishes the volt-
age for the Geiger tube anode. The
control adjusts the voltage to the point
at which the tube operates on its
plateau. A small positive voltage taken
from the top of the lower neon lamp
is used to bias the grid of the first
amplifier tube in the conventional por-
tion of the counter.

One of the very simplest Geiger
counters on the market is model 106 of
Precision Radiation Instruments, Inc,,
Chicago. Containing no vacuum tubes
and using a single 800-volt battery, it
is claimed to be more sensitive than
most instruments.

It is diagrammed in Fig. 4. A single
erystal earphone is connected directly
across the Geiger tube’s anode load re-
sistor; there is no amplification. But
the striking feature of the 105 is its
power supply.

A single 300-volt dry battery and two
polystyrene capacitors with very high
leakage resistances give the requisite
900 volts—very nearly a case of getting
something for nothing.

In the normal position of the four-
pole, double-throw switch (as shown in
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Fig. 4) the battery and the two capaci-
tors are in series, with the negative
battery pole on the Geiger tube’s cath-
ode. The spring-operated switch places
the capacitors in parallel with the bat-
tery, so that each is charged to 300
volts. When the switch is released, bat-
tery and capacitors are again in series.
Since the latter are charged to 300
volts each, the total voltage from the
negative pole of the battery to the end
of the string is 900 volts, and this is
appiied to the Geiger tube.

The insulation of the capacitors is
so good and the current drawn so low
that a single flick of the switch suffices
to charge the capacitors for as long as
15 minutes of operation. When the op-
erator fails to hear the background
count in hizs headphone, he knows the
charge has dissipated and flicks the
switch again.

This type of instrument, along with
the others which have no meter, is very
satisfactory for prospecting but will
not give accurate quantitative measures
of the amount or quality of a uranium
deposit. Accuracy is hardly necessary
in most cases, however, since 8 high
click rate is sufficient to indicate that
samples of ore should be sent to an
assay office.

NEW MINIATURE

A new lightweight printed circuit is
being introduced in the Telex model 200
hearing aid. The major portion of the
three-stage amplifier circuit is con-
tained on a 0.026-inch-thick polystyrene
plate approximately 2% by 1% inches.
The weight of this plate, complete with
resistors, capacitors, and conductors is
146 ounce.

Conductors are of a colloidal silver
compound which is deposited by a silk-
screen process. The material etches into
the plastic plate assuring positive ad-
hesion.

Resistors of a colloidal graphite com-
pound are depos-
ited in a thin film;
the plate may be
bent without dam-

tors. An acetate-
film covering her-
metically seals the
resistors and pro-
vides protection
against damage.

How capaocitors are
inserted in chaossis

TERMINALS RESISTORS CONDUCTING LEADS

All the components ore on polystyrens plote.
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Although counters suitable for pros-
pecting are entering the market in in-
creasing numbers, no presently avail-
able model is yet offered for a few dol-
lars. Prices vary from about $565 to
$300. For that reason, the prospective
buyer should look over the field thor-
oughly and purchase the instrument
best suited to his need. The radio-elec-
tronic technician and hobbyist is in an
especially good position to pick and
choose.

The counters described above repre-
sent only a fraction of those on the
market. A list—as nearly complete as
we can make it—will be sent to any
reader who requests one.
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Fig. 4—"Something-for-nothing" power supply.

PRINTED CIRGUIT

PO
This photograph shows plote's actual size.

Thickness of the printed circuit slate
is reduced by inserting the capacitors
into punched holes. The capacitor dises
are % inch in diameter and are made
of a new high-K barium titanate ma-
terial. Die-formed capacitor leads are
connected to the printed circuit with a
riveted connection on the plate. A spe-
cial tube socket (not shown in photo)
provides electrical connections to the
printed circuit and makes tube replace-
ment a simple matter.
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MICROWAVES

Part VI-Some equipment used for

measuring frequency, and crystals

for receiver frequency conversion

By C. W. PALMER

equipment depends on many fac-

tors, one of which is accurate

frequency adjustment of trans-
mitters and receivers. A slotted wave-
guide with a calibrated probe (RAblo-
ELECTRONICS, May, 1949, page 56) is
probably the most common frequency-
measuring device, but there are occa-
sions when it is better to use a direct-
reading wavemeter.

Wavemeters for microwave work are
of three general types: co-axial, cavity
resonator, and trangition. The first type
consists of a section of co-axial line
smail enough that only (the TMmgyn)
mode can function. Resonance is then
found at odd quarter-wavelength points
(%, %, etc.). Wavelength is found by
measuring between successive reso-
nances with a centimeter scale, an ex-
tremely handy method in microwave
setups. The instrument needs no cali-
bration, of course.

Loop coupling to the co-axial line is
commonly used, with the loop located
near a short-circuited end of the co-ax
where it is always in a position of max-
imum magnetic field.

Resonance can also be obtained at
even quarter-wavelength points (2/4,
4/4, etc.) if the line is short-circuited at
both ends. Several types of co-axial
wavemeters are shown in cross section
in Fig. 1. A commercial unit is shown
in Fig. 2.

The cylindrical or cavity wavemeter
has a distinct advantage over the co-
axial type in that it has a much higher
Q and, therefore, the points of reso-
nance are more distinct and sharply de-
fined. Its disadvantage is that it is not
self-calibrating. In fixed-frequency cavi-
ties used as frequency standards it is
desirable to use the lowest mode to avoid
confusion resulting from other modes of
operation. In adjustable wavemeter
cavities with an adjustable plunger at
one end, a higher mode having a zero
surface current where the plunger and
the sides of the cavity meet is neces-
sary.

CORRECT operation of microwave

When a higher mode is used, lower
modes are attenuated or rejected with
absorbing materials placed behind the
plunger, with grooves filled with absorb-
ing material and parallel to the surface
currents on the end plate, by the meth-
od of coupling, and by damping wires.

Cavity wavemeters have Q’s that ap-
proach a theoretical limit of about

X BAND

S BAND

INSULATING MATERIAL

b
Fig. I-a—Co-axial wavemeter for transmission
or absorption uze. Fig. I-b—Absorption type.

65,000. Actual measurements on exist-
Ing units have shown Q’'s of better than
40,000. This means that with a good
cavity wavemeter accuracies of =28
kilocycles at a frequency of 3,000 mega-
cycles are possible. Fig. 8 shows two
types of cavity wavemeters.

The third type or transition wave-
meter may be thought of as half co-
axial line and half cylindrical cavity
—hence its name. It is a cylindrical
cavity along whose axis projects a pis-
ton which has a diameter considerably
smaller than that of the cavity. The di-
ameter of the cavity is large enough
to support the TEa,;,; mode. The di-
mensions of both the plunger and the
cavity control the frequency. Thus it
is necessary to calibrate this type of
wavemeter.

All three types described can be cali-
brated as direct-reading devices.
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Connecting Wavemeters

A wavemeter is called a transmission
instrument if it is used in the main
line, and a reaction or absorption in-
strument if it is in a side arm of the
waveguide or transmission line.

A transmission wavemeter in use is
shown in Fig. 4. It is coupled to a co-
axial line with coupling loops projecting
into the wavemeter cavity. A crystal de-
tector and d.c. microammeter complete
the indicating circuit. Two reaction
wavemeter circuits are shown -in Fig.
5. At a the distance L1 is such that the
side arm presents a high impedance at
the junction to the main guide when
the wavemeter is off resonance. At reso-
nance the impedance drops so that less
power reaches the crystal and meter.
At b the same action takes place, ex-
cept that the indicator crystal and meter
are placed in the branch circuit at a
point of normally high impedance.
Length L2 is independent of L1, which
is adjusted to present a high impedance
at off-resonant frequencies. Fig. 6 shows
two examples of commercially available
wavemeters. One is the transmission
type for a frequency range of 22,950 to
24,950 me. Second is an absorption-type
wavemeter for a frequency range of
8,500 to 9,400 mec.

In all the absorption-type wavemeters
the current in the crystal varies as
shown in Fig. 7, If the coupling is too
tight, this curve becomes distorted and
it becomes necessary to reduce the gjze

d

Courtesy Sperry uv.r;mwa Co.
Fig. 2—Photo of the instrument of Fig. I-b.
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of the loop or rotate it so that it cuts
fewer lines of force.

The accuracy of & Wwavemeter de-
pends on the “loaded Q” and the size
of the scale. For example if an ac-
curacy of =+.001 cm is desired, the
scale must be fine enough to read to

Fig. 3-o—A fixed-frequency covity wavemeter,

WAVEGUDE 7 X BAND

Q0-AX WAVEMETER

Fig. 4—Co-avic! tronsmission-type wavemeter.
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Fig. 5—Two reaction-type wavemeter circuits.

three decimal places and the resolution
(sharpness of tuning) great enough
to indicate a wavelength deviation of
001 em. In other words, the frequency-
response curve of the wavemeter must
drop to its “half-power” points on each
side of resonance in a space of not more
than .001 cm.
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Microwave crystals

It may seem strange to the radio man
to find that the ancient crystal detector
has found wide application in micro-
wave work as a converter for super-
heterodyne receivers in conjunction
with a vacuum-tube (often a Klystron)
oscillator, as an output meter with a
d.c. microammeter (as in the wave-
meters described above) as a clamping
device to hold the d.c. potential of a
circuit at definite values, as a rectifier
of small alternating currents of both
low and high frequency, as a bias rec-
tifier in vacuum-tube circuits, and last
but not least as a transistor or crystal
oscillator and amplifier (see isrue of
September, 1948).

Because of the frequency limitations
of vacuum tubes due to the finite ca-
pacitance between the grid and plate,
the transit time of electrons, and other
factors which we discussed in Part ITI,
early explorers in microwaves turned
to the crystal detector. Intensive devel-
opment work resulted in silicon and
germanium crystals having all the sta-
bility of vacuum tubes and much bet-
ter signal-to-noise ratio and much
higher cutoff frequencies.

These crystals are illustrated in Fig.
8, which shows two examples of Amer-
jcan manufacture. The units are ad-
justed in the manufacturing process
and sealed so that no fussing with cat-
whiskers is necessary as in the early
radio days.

Naturally, a ecrystal detector in a
superheterodyne type of receiver pro-
duces a conversion loss instead of gain.
But because the extremely low capaci-
tance in such a unit permits operation
on higher frequencies than those at
which normal vacuum tubes will work,
plus better signal-to-noise ratios than
can be realized with vacuum tubes at
these ultra-high frequencies, it is pre-
ferred over a tube converter. Loss in
the converter stage is easily compen-
sated for by additional amplification in
the i.f. amplifier, which operates at a
lower frequency where amplifier tubes
are effective.

These crystals are also used as rec-
tifiers for obtaining small amounts of
d.c. for the operation of a.v.c. circuits,
biasing circuits, locking circuits in
multivibrators, etec.

Crystal Mounts

A crystal connected as shown in Fig.
9 rectifies r.f. energy transferred to it
by the probe. Current in the meter cir-
cuit is proportional to the square of the
r.f. current at the probe (square-law
detector).

A somewhat more complicated method
is to use a modulated r.f. source and
amplify the crystal current, which can
then be rectified, the output of the rec-
tifier being connected to a meter. This
system is more sensitive than the probe-
microammeter arrangement and per-
mits the use of smaller probe projec-
tions so that less effect is produced on
the current in the main guide. If the
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. Courtesy DeMornay-Budd
Fig. é—Transmission and reaction wavemeters.

RESONANCE

XTAL
CURRENT|

POSITION OF TUNING PLUNGER
Fig. 7—Crystal current in absorption meter.

312 TWES ACTIN SITE SPPROK)
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SYLVANIA WESTERN ELECTRIC

Fig. 8—Two American hf. crystal rectifiers.

Fig. 9—A high-frequency rectifier circvit.

amplifier and rectifier have a linear
characteristic, this setup is also pro-
portional to the square of the current
in the probe, because of the square-law
characteristic of the crystal.

Such crystal mounts are used in the
construction of crystal mixers for su-
perheterodyne reception.
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U. S. is divided into 10 amateur districts, The prefix to o ham's call letters indicates his district.

How to Become a Ham

OU too can be a ham! That

sounds like an advertising slogan,

but unlike some advertising slo-

gans, it’s absolutely true! Being
a licensed radio amateur requires
neither a great amount of money nor
any more time than you want to give
it. You needn’t be a mental Superman
nor a junior Edison. You can even be
deaf or blind—yes, many amateurs
have earned licenses despite handicaps.
All you need is to want to mak~ friends
by the dozens in faraway places, to
be able to have a party in your parlor
at the click of a switch, to be part of
a message-handling system relaying
radio messages to and all over the
world, or to make with your own hands
electronic equipment capable of send-
ing calls around the block or 7,000
miles.

Radio transmission and reception is
one of history’s most fascinating in-
ventions. It enables a single man or
woman, alone in a room, to reach out
and make contact with others at will,
unfettered by wires, routes, or pre-
viously charted ways. The contact may
carry news or instructions of major
importance or a random conversation.

Radio today is big business. Radio
broadeasting and communication sys-
tems employ many thousands of people
and spend millions of dollars. But un-
like most big businesses, this is some-

By GEORGE W. SHUART,
W4AMN, Ex-W2AMN

Part I-What

hamdom offers
the hobbyist

thing the lone hobbyist can get in on
just as easily as the big financier. The
expenditure of a few dollars and some
time may allow him to transmit just
as far as the “big fellows” by the
same methods and at the same time.
Except that he cannot broadeast en-
tertainment programs, he may say just
about what he wants, and talk to any-
one he chooses in any place he is able
to reach. The only limit on the en-
joyment the ham can get is his own
enthusiasm.

Ham radio has so many enjoyable
aspects that amateurs divide them.
selves into several groups. The ham,
for instance, whose greatest pleasure
is in contacting other hams who are far
away calls himself a “dx man.” For
him the thrill of sitting in his own
familiar home and exchanging conver-
sation with someone thousands of miles
away is the fulfillment of the spirit of
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adventure. Dx men proudly display on
their operating room walls QSL cards
—postcard-size confirmations of radio
contacts—from like-minded men and
women in Zanzibar and Cape Town,
London, Berlin, Paris, the cities and
hamlets of all the world. They compete
for awards offered by radio societies
for working (ham language for con-
tacting) a station in every state of
the 48 or one on every continent.
Some amateurs get their greatest
pleasure from working traffic, handing
together in “traffic nets” for the pur-
pose of relaying messages. No money
may be accepted by any amateur for
this service; he does it simply for the
sense of accomplishment he derives
from being a member of a smooth-
working system. A man in California,
for instance, may want to send a mes-
sage to a friend in New York. He gives
the message to an amateur friend, who
transmits it as far east as he can, per-
haps only to Chicago. The receiving
amateur in Chicago then passes it on
to another ham. Finally, A New York
amateur receives it and gives or tele-
phones it to the addressee. Sometimes
the California station can reach New
York directly; at other times, when the
message must be relayed from gne
station to another, it takes a day or
80. But every member of a traffic net
follows a strict procedure which as-

RADIO-ELECTRONICS for
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sures that he will get the message
straight and then pass it on. Any ama-
teur with a desire to do so may join
a traffic net, and he may handle mes-
sages even if he does not.

Because amateur radio requires tech-
nical knowledge, may hams are avid
experimenters. They may build a new
transmitter, use it for a day or two,
then tear it apart again to try some
newly conceived improvement. When a
new tube or component is introduced,
the experimenter eagerly tries it out in
as many unusual circuits as he can
think of. His conversations on the air
indicate his branch of the hobby, for
he is always discussing new develop-
ments or asking for reports on whether
some new addition to his rig (ham-
mese for transmitter) makes a differ-
ence in how it sounds. The amateur
experimenter is one of the prime rea-
sons for the amateur's being, for the
developments he has pioneered, his
spirit of “I know it won’t work but
I'm going to try it anyhow,” has con-
tributed toward many of the most im-
portant advances in radio. The higher
frequencies, for instance, were first ex-
plored by amateurs who refused to be-
lieve the dictum of the ‘“‘experts’” that
only the low frequencies could be
useful.

Some hams just like to get on the
air and talk about anything and every-
thing—to operators down the block or
in the next county. These are the “rag-
chewers.” Dx, traffic, experimentation,
and rag-chewing are the major spheres
of interest in hamdom. But each of
these is further divided into two sub-
groups, code and phone. Though many
transmitters provide for both voice and
radiotelegraph transmission, almost
every amateur has his preference for
one or the other. Offhand it might seem
obvious that phone is the better. You
just speak into the microphone and
listen to the loudspeaker or head-
phones. But c.w. (code) men have
strong arguments in their favor. A
code transmitter need have nothing in
it but parts contributing to better
transmission, while a phone rig must
have an audio section just to build up
the speech power to the point where
it can be used to control the trans-
mitter’s output. Code can be under-
stood clearly if even a trace of the
transmission can be picked up by the
receiver, whereas a comparatively good
signal is necessary if it is carrying
speech. Code can be read through noise
and is much more of an international
language than any speech. Code and
phone men argue through the nights
about the merits of their favorites, but
vou will have an opportunity to try
them yourself, which is, after all, the
best way to make any decision.

Some people wonder how hams get
into contact with each other: you can’t
ring a bell as you can with a tele-
phone. It’s very simple, though. A ham
who decides to go on the air first
turns on his receiver and tunes around
his own frequency, listening for other
hams calling “CQ.” The CQ call indi-
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cates that the caller is ready for a
conversation with anyone who may hap-
pen to hear him (or if he calls “CQ
California,” for instance, he wants to
speak to anyone in California who can
hear him). Our ham then turns on his
own transmitter and calls the man who
has been sending CQ’s. The latter tunes
around, hears our friend calling him,
and replies. From there, the conversa-
tion may carry on for an hour or more
and cover as many subjects as the two
can think of.

The amateur setup

The Federal Communications Com-
mission, which regulates all interstate
communication, is the authority under
which amateurs operate. It conducts
examinations, awards licenses, assigns
call letters, sets minimum technical
standards, specifies operating frequen-
cy bands, and polices the air for viola-
tions of regulations. An FCC operator’s
license as well as a station license must
be procured before anyone operates a
transmitter of any type. There is abso-
lutely no loophole for getting around
this requirement, despite the efforts of
the thousands who have tried to find
one.

The amateur examination, given at
all offices of the FCC (or under certain
circumstances at the applicant’s home),
requires the applicant to show a certain
technical knowledge and ability to send
and receive radio code. Amateur ac-
quaintances and books are good sources
of technical knowledge. Some especially
useful books are listed in the bibliog-
raphy at the end of this article.

A licensed amateur is assigned call
letters for his station. These begin with
the letter W or K (in the U. S.) fol-
lowed by a number. The number indi-
cates the section of the country in
which the station is located. There are
10 radio districts, as indicated on the
map. (The cancelled zero ({J) is the
standard method of indicating the
numeral zero rather than the letter O.

The FCC has assigned certain por-
tions of the radio spectrum exclusively
te amateurs. Within these bands, any
amateur may operate on any frequency
and may change frequency as often as
he likes. There are, however, certain
frequencies restricted to amateurs who
have passed more demanding examina-
tions, so the FCC regulations should be
consulted.

What you must do

To become an amateur, there are
certain steps to be followed. First, you
must acquire some technical radio
knowledge. Try to get several books
(see bibliography) at the public library
if you cannot buy them, After you have
absorbed the fundamentals, locate near-
by amateurs (you will find them all
listed in the Radio Awmateur Callbook
Magazine, on sale at most radio parts
stores) and call on them. Say you want
to become a ham and ask their advice.
If you have acquired enough back-
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ground by reading to understand what
the general idea is, you will find that
most hams are anxious to initiate you
into the fraternity.

There is very little point in trying to
give you a technical course here. You
will find that consulting the Redio
Amateur's Handbook (see bibliography)
will show you what information you
need. What you cannot quite grasp from
that manual you will find explained
differently in other books. Reading this
and other magazines is very helpful.
You will also do well to join one of
the large radio societies and one of the
local ham clubs about which any ama-
teur will tell you.

In addition to learning technical
facts, you will have to absorb somc
code and memorize some FCC regula-
tions. When you are ready to take your
examination, you will go to the nearest
FCC office at an appropriate time and
try to prove to the inspectors that you
are worthy of a “ticket.”

One of the biggest headaches for the
prospective ham is learning the Inter-
national Morse Code. It isn’t hard; it
just takes a little application of the
proboscis to the grindstone. But there
are ways and ways of pounding the code
into your head. So next month we’ll take
up the subject in detail, outlining some
of the do's and dont's and trying to
clear a few of the stones from your
path toward the dots and dashes.
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Home-Builc Snooperscope

Uses Surplus Tube

URING wartime, man’s inability
to see in the dark can often
mean the difference between life
and death. This is particularly

true of scouts, patrols, night drivers,
and flyers. Since visible light makes an
excellent target for the enemy, mili-
tary forces began experimenting with
infra-red rays as aids to nocturnal
vision when visible light is not per-
mitted for reasons of security. Many
types of infra-red telescopes were de-
veloped as the direct result of this need
for invisible illumination.

The sniperscope (an infra-red light
source and telescope mounted on a car-
bine to permit the soldier to locate and
shoot the enemy while both are in total
darkness) and the snooperscope (an
infra-red light source and telescope
used for short-range observations) are
perhaps the most well known of these
developments. Other infra-red instru-
ments include helmet-mounted driving
" and flying binoculars, and blackout sig-
naling devices.

The infra-red telescope iz designed
around an infra-red image converter
tube which transforms invisible infra-
red rays to visible light. Several types
of image converters were developed.
The American forces used equipment
built around the RCA 1P25 infra-red
image tube. This tube has a cathode
which emits electrons in proportion to
the amount of infra-red light falling
on it. Additional electrodes within the
tube focus the electrons on a fluores-
cent screen. Thus the image falling on
the cathode is focused on the screen
without scanning devices. This tube,
described in detail in the September,
1946, issue of RCA Review, requires

Ingenious infra-red

voltages of 15, 100, 600, and 4,000 for
proper operation.

The British developed a simplified
infra-red image converter tube requir-
ing a single source of 4,000 to 6,000
volts for its operation. This tube, type
CRI 148 or CV 147, is currently avail-
able on the surplus market and is used
in this experimental snooperscope.

The parts for this snooperscope—a
CRI 143 or CV 147 infra-red image
converter tube, a 4,000-volt, low-cur-
rent power supply, two infra-red fil-
ters, and a light scurce—are easy to
obtain.

The power supply

For indoor operation, a 4,000- to
6,000-volt neon-sign transformer oper-
ates the tube satisfactorily. Rectifica-
tion is not necessary unless the objects
under observation are in motion. (Ap-
plication of the image tube as a strobo-
scope is the subject of a patent appli-
cation made by the author.)

A portable 4,000-volt power supply
designed for use with this snooperscope
is shown in the photograph and in
Fig. 1. This efficient supply needs to be
turned on only momentarily to charge
the 0.1-uf, 6,000-volt capacitor. The
snooperscope works for several minutes
on the charge, and thus it can be op-
erated for long periods without notice-
able battery drain.

The high voltage is supplied by a
model-airplane ignition transformer
with a vibrator to interrupt the pri-
mary current. The vibrator, not visible
in the photograph, was removed from
a small buzzer and mounted just above
the core at one end of the transformer.
A small buzzer can be inserted in series
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viewing device lets

Yyou see in the dark

By HAROLD PALLATZ

with the primary of the ignition trans-
former if desired.

The rectifier tube is a 1B3-GT/8016.
When the power supply is turned on,
the current drain drops the voltage of
each cell to approximately 1 volt:
therefore the 1B3 was connected in
series with a 1-ohm resistor across two
cells. (A 3Q5, with its plate and screen
grid tied together and control grid
floating, might do the job just as well
and would use less filament current.
See the battery-operated, high-voltage
supply described in the article “Build
This Geiger Counter,” in the Septem-

ber issue of Radio-Electronics.—Ed-
itor)
183-GT /8018 -
A :=4m IMEG oy
——n
DPST W > T 25/800 A,
J_I_.‘:v -[:‘q“ J_ VIBRATOR
- FROM OLD
Tise by = BUIZER
=) im] L
.5V I
5 | MODEL PLANE
T RIN*DEATTS  LEAD '|"—”[ o o0

Fig. |—Minicture high-voltage power supply.

The power supply was constructed in
a plastic ice-box dish and fitted with
insulated binding posts. Avoid contact
with the output of this power supply
or a rather uncomfortable shock may
result. The capacitor remains charged
for some time after the supply is turned
off, so be careful. (It might be wise
to shunt the output terminals with two
or three 47,000-ohm resistors in series
when the supply is not being used.—
Editor)
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Assembling the snooperscope

The snooperscope is constructed as
shown in Fig. 2. The image converter
is mounted in a plastic drinking cup
31 inches high and 2% inches in
diameter. The optical system depends
on the requirements for the snooper-
scope. We used a double-lens, fixed-
focus jeweler’s loupe (engraver’s
glass). It has a focal length of approx-
imately 3 inches and objects a foot away
from the observer’s position are focused
sharply.

GRAPHITE CATHODE TERMINAL
PLEXIGLAS VNDOW | " pLASTE CUP
(1 1T 0T
MAGNFYING
LENS
(OPTIONAL)

INFRA-RED CONVERTER TUBE
HANOLE

YO POWER SUPPLY 3.5-8HV
Fig. 2—The construction of the snooperscope.

After selecting the optical system,
mount it in a hole cut into the bottom
of the cup. A jeweler’s saw or coping
saw is ideal for cutting the hole. A
few drops of household cement will
hold the loupe in place. Paint the in-
side of the cup with a jet black paint
such as black airplane dope or tele-
phone black. This will prevent stray
reflections.

Place an infra-red filter between the
tube and lens to reduce the effects of
stray illumination on the tube. No light
should be allowed to enter the unit ex-
cept through the lens. The light source
must of course be filtered if it is to be
invisible. Near infra-red filters will cut
out most of the visible light. Far infra-
red filters, while of somewhat lower
efficiency, will cancel out visible light
completely. They must be used with
comparatively powerful light source.

Infra-red filters can be purchased
from a number of scientific and pho-
tographic supply houses. Experimental
infra-red filters can be made by sand-
wiching several layers of red and blue
cellophahe between two sheets of clear
plastic.

The image-converter tube is inserted
with the metal end toward the mouth
of the cup. The thin flexible lead con-
nects to the positive side of the power
supply. The other end of the tube has
a ring of graphite around the outside.
This is the cathode terminal. This
makes contact with the B-minus lead
through a strip of spring brass or a
thin coil spring formed to fit snugly
around the cathode terminal. A piece
of rubber tubing holds the tube in
place. It is protected by a window cut
from clear plastic and held in place
with three brass clips as shown in
the photograph.

The handle is a plastic bicycle han-
dlebar grip cemented over a hole drilled
in the side of the drinking cup for the
high-voltage leads.

OCTOBER, 1949

The light source

The required intensity of the light
source is determined by the distance
from the target to the lens. Heat lamps,
flashlights, and ordinary bulbs will
work well for most indoor applications.
Our model is equipped with automobile
parking light housings on both sides.
These supply a limited amount of illu-
mination. The intensity of the parking
lights is insufficient for many applica-
tions and 2 heat lamp is used. Outdoor
applications involving greater distances
require a bulb with a sharply focused
reflector. The sniperscope used a 30-
watt, 6-volt bulb operated on a small
rechargeable storage battery. Good sub-
stitutes are auto headlamps, the sealed-
beam type being preferable for this
purpose. The heat lamps mentioned are
of course those sold for infra-red
treatment.

Snooperscope experiments

A number of interesting and enter-
taining stunts can be devised around
the snooperscope’s ability to
through any opaque material which
passes infra-red rays. Crime-detection
laboratories use parallel equipment for
reading through certain types of ma-
terial. Since the infra-red reflection of
pigments in paints and inks is different
for white light, it is possible to detect
forged paintings and checks by the way
the colors appear. Demonstrate this by
writing a message with India ink and
then painting it over with a coat of or-
dinary fountain-pen ink. The eye will
only see the blackened spot but the
snooperscope will peer through the top
layer of ink and reveal the writing
just as clearly as if there were no top
coating. This type of inspection can be
made photographically if infra-red film
is used in a camera. The electronic

look™

method permits instantaneous exami-
nation, which is often a great con-
venience as well as an interesting ex-
periment. .

Driving in fog has always been a
great hazard. An infra-red beam will
display the road with 30% more clarity.
This increase may be the difference be-
tween a safe situation and a very dan-
gerous one. Snooperscopes for this pur-
pose require very good lenses and pow-

"erful headlights. It would probably be

difficult for an experimenter to con-
struct one and dangerous to use it.

The image-converter tube can be used
as an infra-red phototube. Reduce the
voltage to 250 or 300, and insert a
470,000-ohm to l-megohm resistor in
the B-plus lead. Connect a two-tube
amplifier and relay across this resistor.
The relay operates when infra-red rays
strike the converter tube, changing the
voltage across the resistors.

A modified snooperscope has been
used in biological laboratories to study
the behavior of rats and other small
nocturnal animals in total darkness.
The converter tube has been used with
a microscope to study bacteriological
and botanical specimens under infra-red
rays. They have also been used in
measuring temperatures of materials
below visible red heat.

For additional reading on this sub-
ject, see:

Forsythe, William E., Fluorescent
and Other Gaseous Discharge Lamps.

Pratt, T. H., Journal of Scientific
Instruments, Vol. 24, No. 12, December,
1947.

Monahan, A. C., Science News Let-
ter, Vol. 50, page 26-28, July 13, 1946.

Pratt, T. H., Electronic Engineering
(London), Vol. 20, No. 247, page 278,
September, 1948; and Vol. 20, No. 248,
page 314, October, 1948.

The high-voltage power supply, with its botteries, is built inte a plastic food container.
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Neon Blinker Saves

Blinking neon lamp warns user that

battery receiver is still turned on

E’VE all done it, and the

odds are that we'll do it

again. Done what? Why, left

a battery-operated radio or
some other piece of apparatus using a
high-voltage dry battery switched on
when we thought that we'd switched it
off. The result is that, the next time
we urgently need to use the thing, we
find a dead battery and curse ourselves
for the carelessness which means spend-
ing hard-earned money to replace it
with a new one. In my experience the
discovery that the B-battery has so ex-
pired invariably occurs when the shops
are shut and there is no way under the
sun of replacing it until they open
again.

What has long been wanted is some
kind of indicator which calls attention
to itself so compellingly that its warn-
ing just can’t be disregarded; some-
thing, for example, to make you realize
that a radio is silent, not because it's
been switched off, but because the
transmitter has closed down. Easy
enough, if you can afford to use a good
deal of current; but that is just what
you can’t take from the high-voltage
dry battery. It is about the most ex-
pensive form of power supply used by
mankind—a watt from the B-battery

$-sme6
..' MINIATURE NEON TUBE

-—
® SUPPLY P c]’u
Fig. |—Neon is used in relaxation circuit.

costs as much as several score from the
electric mains. And that is where the
difficulty lies. Any effective warning
device apparently would need appre-
ciable power to operate it, and power
means watts. That brought me up short
some years ago, and only lately have I
run into something which provides the
answer: the miniature neon tube. These
tubes have a number of interesting
features:

1. If the applied voltage is gradually
raised from a low value, they offer
infinite resistance until a certain
voltage—depending on the type—
is reached.

2. When the applied voltage reaches
this figure (the striking voltage),
the tube instantly lights up.

3. If the applied voltage is now re-
duced, the tube continues to glow
until a value (the extinction volt-
age) much below the striking volt-
age is reached at which time the
light goes out.

4. Miniature neons give a brilliant
light for a very small expenditure
of current.

You can, if you like, use a miniature
neon connected straight across the B-
battery through several thousand ochms
of resistance and cut it in or out by the
on-off switch. But why keep the tube
going continuously when the apparatus
is switched on? Why not make it flash
briefly, about once per second? If that
can be done—and it can very easily—
there are two' big advantages. First of
all, you use far less current, since the
tube is out about nine-tenths of the
time; secondly, winks at roughly 1-sec-
ond intervals are far more attention-
compelling than a steadily glowing
lamp.

The time-constant circuit (Fig. 1)
provides the means of doing this. When
the switch is first closed, the voltage
across the capacitor (and therefore
across the neon as well) is zero. As the
neon offers infinite impedance, all the
current through R flows into the capac-
itor C, charging it and causing the
voltage between its plates to rise. This
voltage increases exponentially, the
formula being

Ve=V (1—eV/°®)

where Vc is the voltage across the
plates of C, V is the applied voltage,
e is the exponential function, t is the
time in seconds, and CR is the capaci-
tance in farads multiplied by the re-
sistance in ohms and is the time con-
stant of the circuit.

Suppose we make CR = 1, as we can

by using a capacitor of 1 pf and a re-
sistor of 1 megohm; let’s also make
V=100. Then in 1 second Ve equals
100(1—0.368) =63.2v. (e' is equiva-
lent to 1/2.1718, or 0.368.)
With the same values Ve in 2 seconds
= 86.5v; in 3 seconds, 95.1v; and in 4
seconds, 98.2v. From this it can be
seen that, for any values of V, C, and
R, Vc in CR seconds = 63.2% of V: in
2 CR seconds, 86.6%; in 3 CR seconds,
96.1%; and in 4 CR seconds, 98.2%.
Using these four “fixes,” we can plot
voltage and current charging curves
for any capacitor in any time-constant
circuit as shown in Fig. 2.
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Those curves are actually for a time-
constant circuit in which C=0.1 uf and
R=1.6 megohms, used in conjunction
with a 100-volt battery and a neon
whose striking voltage Vs is 72 and
extinguishing voltage Ve is 48. The
method of incorporating the circuit in
a receiver is shown in Fig. 3. Look
again at Fig. 2 and see how the device
works. When switched on, current flows
into the capacitor through R. At no in-
stant can it exceed 67 microamperes
since 100 volts are driving it through
1,600,000 ohms. Actually it falls away
exponentially as indicated by the ver-
tical scale on the left in the time shown
by the horizontal scale at the bottom.
Meantime the capacitor voltage V¢'
rises as shown by the vertical scale on
the right. When V¢ reaches 72v, the
neon strikes. C now discharges through
the tube until Ve, the extinction volt-
age, is reached. The tube then closes
down, and C starts to recharge. This
time, however, the initial V¢ is not
zero but 48 volts. So long as the ap-
paratus is switched on, C alternately
charges from 48 to 72 volts and dis-
charges from 72 to 48 volts. The dis-
charge is also exponential; it is ex-
tremely rapid since, once it has struck,
the neon offers very small resistance to
current.

As the curves show, the average cur-
rent Ic taken from the battery is about
28 microamperes, an amount which is
a negligible additional load for any bat-
tery. This device comes nearer to giv-

MICROAMPERES voLTS
o= .|- ————— ; e ——i00
I. = i %
i i S e
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flash” L7 | vesaBs
A0 — o = = - R 1 40
i =t
= | =
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Fig. 2—Curves show action of the oscillator.
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ing something for nothing than any
other I know. For a current drain so
small that its effect on the battery
can be ignored, it gives a brilliant and
arresting flash about once per second
when the plate-supply battery is new
and at full voltage.

B+LINE += 3
R
8 —LINE | B .°J C"@
[T L | INEON
OPSTSW —
A
AHLINE +

Fig. 3—How bLlinker is added to the receiver.

As the battery ages and its voltage
falls off, Vs becomes a greater and
greater percentage of its total voltage.
To supply the striking voltage the
capacitor must charge for a longer and
longer time. Fig. 4 shows what occurs
with a neon of the characteristics men-
tioned when an original battery voltage
Vb of 100 falls to 90 and 80. When it
has fallen to a trifle over 72 volts, the
neon will not flash at all. It packs up
as a warning device? Well, not quite!
By not striking it goes on warning you
that it is time to purchase a fresh bat-
tery.

(a) Vb= 100V (bIWb=90V (Vb= 80V
Vs = 72% Vb Vs B0XVo V3190% Vb
[} i .
Vez48%Vb fir ve 2 53.3% V0 Ver 60%VD
1SEC 1.3SEC 25EC
TIME —>

Fig. 4—Frequency falls with aging battery.

Vs and Ve have been taken as 72
and 48 volts, respectively, not because
these are the round figures for all
miniature neon tubes, but because small
neons are scarce in Britain and the only
kind 1 could get hold of had those char-
acteristics. In the U.S.A., 1 believe,
small neons are readily obtainable with
rather low striking voltages. The win-
ker, therefore, can be adapted for use
in apparatus using voltages well below
100 volts.

My method of installing the winker
in a battery portable radio was to find
a place for it on the chassis as near
as possible to the switch. A 3 -inch hole
was then drilled through the panel close
to the switch and tidied up with a
brass escutcheon. (If the switch is &
single-pole type, it must be replaced
with & double-pole unit.) The tube was
mounted with its end actually in the
hole. The result is a warning which just
can’t be disregarded. I've had the win-
ker in use for over 3 months now, and
it has never given me the slightest
trouble.

Incidentally, C must be a high-grade
capacitor, not of the electrolytic type,
for if it has any appreciable leakage it
acts simply as a resistor in series with
R. The neon in that case may remain
glowing continuously, or may not glow
at all, depending on the volts dropped
across the resistance provided by the
leaky capacitor.

OCTOBER, -1949
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Tubeless Oscillator
Uses A IN34 Crystal

By RUFUS P. TURNER, KéAl

N interesting tubeless oscillator
may be obtained by utilizing
the negative-resistance char-
acteristic of a 1N34 crystal di-

ode. This characteristic, which is a
property of germanium (not silicon)
crystals, appears: at a relatively high
value of negative applied voltage. The
negative-resistance point is revealed by
a backward loop in the reverse-current
curve of the crystal (see Fig. 1) and
is located at a different voltage (E,)
for different crystals. Individual 1N34
crystals show the negative-resistance
point somewhere between —b50 and
—195 volts.

When the high negative voliage re-
quired to make the crystal oscillate is
furnished by a selenium-type power
supply, the tubeless oscillator circuit
becomes an intriguing combination of
dry rectifiers.

Fig. 2 is the complete circuit sche-
matic of the crystal-diode oscillator.
Negative voltage is supplied to the
IN34 crystal by a voltage-doubler cir-
cuit consisting of the two selenium rec-
tifiers, a filter choke, and three electro-
lytic capacitors. The 50,000-ohm rheo-
stat serveseas a voltage control and per-
mits the d.c. voltage to be adjusted to
the negative value at which a partic-
ular crystal exhibits negative resistance
and oscillates. The 0.1-uf capacitor and
the inductance of the primary winding
of the transformer set the frequency of
oscillation. If the builder employs the
particular transformer used by the
writer, a Thordarson T-29A99, oscilla-
tion will be an approximately 700-cycle
sine wave. A higher capacitance will
produce a lower frequency, and vice
versa.

Oscillator circuits of this type have
been operated at frequencies as high as
1 me. At radio frequencies, however, the
transformer must be replaced with a
transformer or coupler having either

an air or powdered-iron core, and the
capacitor must be a high-Q air, ceramie,
or mica component with a capacitance
between 20 and 200 puf, depending
upon the desired frequency of the os-
cillator.

When wiring the tubeless oscillator,
care must be taken to insure correct
crystal polarity as indicated in Fig. 2.
The positive high-voltage output must
be applied to that terminal of the crys-
tal which is labeled with & minus sign
or the abbreviation “cath.” A reversal
of polarity, even though the high volt-
age is applied only momentarily, is apt
to burn out the crystal.

Operation of the circuit is simple.
Before inserting the power plug into an
a.c. outlet, set the voltage-control rheo-
stat to its maximum-resistance (lowest-
voltage) position, and connect a suit-
able signal indicator (headphones, elec-
tron-ray tube, a.c. vacuum-tube volt-
meter, oscilloscope, or audio amplifier
with loudspeaker) to the oscillator out-
put terminals.

Insert the power plug into an a.c. out-
let and close the on-off switch. Advance
the rheostat slowly. When the negative-
resistance voltage of the crystal is
reached, the circuit will break suddenly
into oscillation. Some crystals require
very careful handling of the rheostat
in order to find the exact spot where
oscillation starts.

The crystal-diode oscillator is fertile
territory for the experimentally in-
clined electronic technician. Its oper-
ating characteristics, as well as its pos-
sible applications, open interesting ave-
nues of investigation.

MATERIALS FOR OSCILLATOR

j—10,000-0hm, 10-watt, wire-wound resistor; 1—50,000-
ohm, wire-wound rheostat; 3—20-uf, 450-volt, elec-
trolytic: 1—=0.1-uf, 400-volt, paper capacitor: I—IN34
crystal rectifier; 2—100-ma selenium rectifiers; 1—
10-h, 55-ma filter choke; I—3:1 interstage audio
transformer; miscellaneous hardware.

10H/55MA AC/DC CH

t ICOMASEL RECT  ====S 4300v SOKWW VOLTAGE CONTROL
|Ex MA _I‘ vy m‘w
3 17400V
I ‘ T= A
| - —vours olf +wrs M F Dask | 10k iow ww . G -
<

1 Pl < =+ & IE SINE-WAVE OUT

wA E IN3& n
7 } 3:1AUDIO TRANS

NEG RESISTANCE Fig.l Fig.2

Fig. 1—Crystal voltage-current curve shows negative-resistance point. Fig. 2—Oscillator.
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Fundamentals of

= Radio Servicing

!

ERY few drivers do not under-

stand why there is a gearshift

in a car. You know it provides

a choice between speed or power.
Where the highway is smooth and level,
high gear hustles the car along at a
good gait without the application of
much torque to the rear wheels and
without racing the motor; but when
climbing a hill or plowing through sand,
low gear sacrifices speed to provide the
driving wheels with increased rotating
power,

What the gearshift transmission does
for the automobile designer, the trans-
former does for the electrical engineer:
it enables him to transform a given a.c.
voltage to a higher voltage at a lower
current, or to a lower voltage at a
higher current. Notice that voltage and
current act like two kids on a seesaw:
when one goes up, the other goes down.

This handy device for stepping volt-
age up or down is really very simple in
construction, It consists of two coils
so arranged physically that the mag-
netic field produced by passing an alter-
nating or pulsating current through one
of them (called the primary) also sur-
rounds the turns of the other (called
the secondary). The medium through
which the magnetic field passes in
coupling the two coils together is called
the core of the transformer.

Fig. 1 is a diagram of a simple air-
core transformer. When we apply an
a.c. voltage across the 2-turn primary,
the variations of current produce an ex-
panding and contracting magnetic field
about the coil. The lines of foree of this
field will be constantly swishing back
and forth through the 6 turns of the
secondary coil. We know that when
moving lines of force are intercepted
by a conductor, a current is generated
in that conductor. The frequency of
the current generated in the secondary
is the same as that applied to the pri-
mary, but the voltage and amount of
current available depend upon other
factors.

Note in Fig. 1 that only some of the
primary lines of force are intercepted
by the secondary, Not much can be
done to correct this without introducing
other more serious losses in transfor-
mers which operate at radio frequencies.
But, at audio and power frequencies,
winding the two coils upon a common
core of iron insures that practically all

Part VIII-Transformers-How they weork

By JOHN T. FRYE

the nfagnetic field produced by the cur-
rent through the primary acts upon the
turns of the secondary.

This is true because a magnetic line
of force feels very much “that way”
about soft iron, and it never passes
through air if a soft-iron path is avail-
able. Consequently, as is shown by the
dashed-line path of Fig. 2, practically
all the magnetic field produced by the
primary is confined to the iron core,
which it threads through to act upon
the secondary. What is more, the in-
tensity of the magnetic field produced
by the current flowing through the pri-
mary is greatly increased by the use
of the iron core, as we learned when
studying inductance.

Transformation ratios

When a dog scratches fleas, he
scratches himself as well as the fleas.
The magnetic field produced by the pri-
mary of a transformer does about the
same thing. Not only does it act upon

the turns of the secondary, but it acts
upon the turns of the primary as well
and produces a back-em.f. (voltage)
that is nearly equal to the applied volt-
age producing the field. In fact, if there
were no losses, it would equal the ap-
plied voltage, and no current would
flow.

Watch closely now, we are going to
do a little tricky but true reasoning. If
we applied 10 volts across a 2-turn pri-
mary, and if the magnetic field pro-
duced developed a counter-em.f. of
nearly 10 volts, would it not be safe
to say that every primary turn cut by
this magnetic field produced very near-
ly 5 volts of back-electromotive force?
Suppose, then, we have a 6-turn secon-
dary. Since the same magnetic field
that produces the counter-e.m.f. in the
primary is also working on the séc-
ondary, is it not logical to expect to find
close to 5 volts per turn, or 30 volts
across a 6-turn secondary? Well, that
1s exactly what we do find; and all of

Some of the many types of transformers used in radios. Rear we have an isolation and a
powet transformer. Front, an output, an if.. iron-core r.f. and am antenna transformer.
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this leads up, after a little reflection,
to a general statement: the ratio of
primary to secondary wvoltage of a
transformer is practically equal to the
ratio of the number of turns of wire in
the two windings.

For example, if we have 100 volts
across a 100-turn primary, we will find
10 volts across a 10-turn secondary and
300 volts if the secondary has 300 turns.

Without the resistor in place across
the secondary of Fig. 2, we should find

PRI SE(

1
Fig. 1—How an r.{. transformer looks in rodio
diagrams. Note that while the primory is sup-
posed to have 2 and the secondory & turns the
schemotic does not show the exoct number.

our ammeter in series with the primary
showing very little current, for the
counter-e.m.f. would keep much current
from flowing. But if we insert a low
resistance across the secondary so that
considerable current flows through it,
we find our primary current greatly
increased. Why is this? With no actual
conducting path between the two wind-
ings, why does the current in the pri-
mary rise in sympathy with the in-
crease in secondary current?

MAGNETIC FIELD

Fig. 2—Step-up tronsformer with iron core.

The answer lies in what happens to
the magnetic flux passing through the
core. When no current is being drawn
from the secondary, this flux produces
a bucking e.m.f. (electromotive force
or voltage) that holds the primary cur-
rent down to a very low level.

Don’t hurry past this bucking e.m.f.
—it’s the important part of the story!
The magnetic field which preduces an
e.m.f. of nearly 5 volts per turn in each
turn of the secondary also produces a
voltage of almost 5 volts per turn in

EDOY CURRENTS
Fig. 3—The path followed by eddy currents.

the primary itself. But a field set up
around any winding by a changing
voltage across it (current through it)
produces in the same winding a voltage
which opposes the original wvoltage
which set up the field (Lenz’s law), If
there Wwere no losses in the transformer,
that counter-e.m.f.—or voltage if you

prefer—would be exactly as strong as
the line voltage and no current would
flow. But all wire has resistance, and
there are losses (which we will dis-
cuss later) in the best designed core.
So we do have a small flow, called the
magnetizing current.

However, when current flows through
the secondary winding, that current
produces a magnetic field of its own
that opposes and partially cancels the
magnetic field of the primary. Since
the counter-e.m.f. of the primary de-
pends upon the strength of its own field,
a reduction in this field means a low-
ered back-e.m.f. and a consequent in-
crease in primary current.

It is a cardinal principle of physics
that “power out equals power in less
losses.” Power in electricity is measured
in watts, the product of volts and am-
peres. Mull this over a bit and you will
see why, for a given power input to

LAMINATIONS

ECOV CLRREKTSE

Fig. 4—Lamination reduces the eddy current
e.m.f's while keeping resistonce high, thus
reducing the eddy currents to small volues.

the primary, the current in the sec-
ondary goes down as the voltage goes
up. Suppose we input 50 watts to the
primary of our transformer and ignore
losses. That means that we have 50
watts available in the secondary. We
can take our 50 watts in any combina-
tion of volts and amperes whose prod-
uct is equal to 50. For example, we
can have 10 volts at 5 amperes, 50 volts
at 1 ampere, 100 volts at 0.5 ampere,
and so on.

Evidently, any increase in the power
taken from the secondary results in an
increase in the current flowing through
the primary. The actual d.c. resistance
of the primary is seldom great enough
to hold the current down to the cur-
rent-carrying capacity of the wire, and
the counter-e.m.f. or self-inductance of
the primary is depended upon to pre-
vent the current from rising too high.
If such a heavy load is placed upon the
secondary that this counter-em.f. is
lowered too much, the wire of the pri-
mary will overheat and the transformer
be destroyed, in spite of the fact that
the secondary winding is heavy enough
to carry its current safely.

Transformer losses

We have been ignoring transformer
losses about as long as we can, so we
may as well take them up here and now.
Outside of the small loss due to the
resistance of the windings, transformer
losses usually take two forms: hystere-
8i8 losses and eddy-current losses.

When an a.c. voltage is impressed
across the primary of a transformer,
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it produces in the iron core a magnetic
field which reverses direction at twice
the line frequency. Under the compul-
sion of this field, the atoms of the core
have to keep shifting their position
through 180 degrees to have their indi-
vidual fields lined up with the reversing
polarity of the primary field.

Now magnetic substances possess a
quality that might be termed magnetic
inertia, for they tend to retain any mag-
netism they have once acquired, and it
takes energy to get rid of it. The mag-
netism in such a substance—because of
this inertia—always lags behind the
magnetic force trying to change it.
This resistance to magnetic change is
called hysteresis, and the energy ex-
pended in overcoming it is called hys-
teresis loss. This loss appears in the
form of heat developed in the core
material.

In some materials the molecules per-
mit themselves to be flipped around with
comparatively little resistance, while
others are harder to change than bad
habits. Hard steel has a high hystere-
sis loss, while annealed silicon steel has
a comparatively low one. This explains
why silicon steel is the favorite trans-
former core material.

Eddy currents

If we used a solid steel core like that
of Fig. 2 for our transformer, the closed
core would act as a single-turn secon-
dary and have a low voltage induced in
it by the varying magnetic field passing
through it. This would produce circular
currents—which would flow at right
angles to the main magnetic field—in
the core, as shown in the cross section
of Fig. 3. These currents would be very
large because of the low resistance of
the large cross section of the core ma-
terial. They would heat the core and

bnt | g 130V
- o TV
IAC g 03V

Fig. 5—The isolotion transformer frees cir.
cuits from the electric light system ground.

waste energy. Such core currents, be-
cause of their circular direction, are
called eddy currents.

To reduce eddy currents, the core is
built up of thin sheets of metal insu-
lated from one another, as shown in
Fig. 4. Eddy currents still exist in each
separate lamination, but because the

SEC

300v
PRI 3oov
NvAC %

_—
E ‘SV
Fig. 6—Severol windings may be combined on
o core, o3 in this radio power transformer.

cross section of the lamination is small
and the silicon present adds to the re-
sistance to current flow, the eddy cur-
rents in the individual laminations re-
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main comparatively puny—so puny, in |
fact, that the sum of all the little eddy
currents does not add up to anything
®like the big papa eddy current. we had
with the solid core. ‘

As the frequency is increased, eddy-
current and hysteresis losses go up;
that is why we find air-core transform-
ers being used at radio frequencies. In
some cases a special form of powdered-
iron core—made up of very minute par-
ticles of iron insulated from each other
and glued together—is used as the core
for radio-frequency transformers. If
the core is adjustable, it can be slid in
and out to vary the inductance of the
coil and tune the circuit.

The radio engineer can do almost as
many things with a transformer as a
woman can with a bobby pin. He uses
it to step voltages up and down, to
transfer an a.c. voltage from one cir-
cuit to another without disturbing the
d.c. components in the two circuits, to
provide a-low-loss coupling between two
different impedances. Isolation trans-
formers are becoming popular for pro-
viding the radio technician with a 117-
volt line current that does not have one
side grounded, as is shown in Fig. 5.
This is very useful in working on a.c.-
d.c. receivers that employ one side of
the line for B-, since it reduces the
chance of shock. (Sometimes, however,
you will get oscillation in an a.c-de.
receiver thus isolated from the power |
line.)

A common requirement in a radio re-
ceiver is to have two separate low volt-
ages for heating the filaments of the
tubes and a high voltage forsuse in sup-
plying the B-voltage. Instead of using
three transformers, we can use a single
transformer with three separate secon-
daries, as diagrammed in Fig. 6.

Transformer troubles

The main troubles encountered in
transformers are open windings, shorts
between windings, shorts between turns
of the same winding, and shorts be-
tween a winding and the core. If a
single turn is shorted out, very heavy
current flows through it and quickly
develops a great deal of heat, damaging
the insulation of neighboring turns
and producing more shorted turns.
However, if a well-built transformer is
not subjected to overload; if voltage
surges, such as are produced by light-
ning, are not allowed to enter the pri-

For Real Economy . . .

mary; and if insulation-destroying
moisture is kept out, a transformer is
a highly efficient, trouble-proof electri-
cal device. |

While we have touched on several
different phases of transformer action,
the subject is by no means exhausted. |
We will return to it later when study-
ing such special cases as i.f. trans-
formers, in which both the primary and
secondary windings are tuned to the
a.c. frequency being passed. t

In the next chapter, though, we are
going to see what happens to this elec-
tron we have been hounding through
coils, capacitors, and resistors when it
enters the vacuum tube. Do not miss
this special attraction!
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Radio Set and Service Review

HE Motorola model VTT73 porta-
ble televiser may be the answer
to the TV receiver problems of

apartment house dwellers and
others who have neither space for a
larger receiver nor facilities for erect-
ing an outdoor antenna. The receiver is
designed to receive eight of the 12 TV
channels. It is 9% inches high, 18%
inches deep, and 17% inches wide. Its
weight is only 33 pounds complete with
its plug-in adjustable dipole antenna.
Having only four front-panel controls,
it is easy to operate. The controls are:
channel selector, vernier tuning, con-
trast, and volume control and on-off
switch. It has a 7-inch picture tube
which produces a 414 x 5%-inch picture.
A transformerless voltage-doubler-type,
low-voltage power supply which op-
erates from 117-volt a.c. lines is used.

The circuit in detail

The circuit of the VT73 is shown in
Fig. 1. Input connections are provided
for 75- and 300-ohm antenna systems.
C2, L57, and a length of 75-ohm co-
axial cable form a highpass filter de-
signed to reject signals within or close
to the i.f. passband.

The permeability-tuned antenna coils
connected between S3-a and S3-b match
the impedance of the antenna to the in-
put of the r.f. amplifier on channels 1
through 6. Since the input impedance
of the amplifier varies inversely as the
frequency, the impedance of the circuit
is low on the high-band channels and
no tuning is required.

The coils connected to S3-c and S3-d
are in the plate circuit of the r.f. ampli-
fier V1. Capacitor C85 is inserted in
series with L30, 131, L32, and L81 to
provide a suitable load for the high-
band channels. L60 through L63 are

The Motorola VT73, a 7-inch

33-pound

tuned to the video carriers and Lé64
through L67 to the audio carriers of
the low-band stations. This results in a
flat-top r.f. response. L81 is tuned to
the center frequency of channel 9 or
10. The output of the r.f. amplifier is
capacitance-coupled to the grid of the
converter V17-g.

The high-frequency oscillator V17-b,
half of a 12ATY, is coupled to the grid
of the converter through C7, a 2-upf
capacitor. The oscillator coils are con-
nected to S3-e and S3-f.

The intercarrier system is used for
sound. The i.f. amplifier has three stages
common .to video and audio channels.
The converter output transformer T1
is over-coupled to provide the same
bandwidth as the stagger-tuned i.f.
stages. The video i.f. carrier channel
is 26.2 mec on channels 2 through 6,
and the audio carrier is 21.7 mec. The
carrier frequencies are 22.9 and 27.4
me, respectively, on the high band.

The first and second i.f. stages are
biased by a voltage developed by the
detector. This voltage is filtered by
R145 and C13. These stages are con-
nected in series between B-minus and
250 volts positive (the B+ + terminal)
to balance the current drain between
the 150-volt (B+) and 250-volt buses.
Note that the d.c. bias is applied di-
rectly to V2. As the grid of this tube
goes more negative the cathode of V3
goes more positive, thus effectively bias-
ing its grid more negative.

The third i.f. stage is connected in
an unusual manner. Its plate and screen
grid are supplied from 250 volts posi-
tive, and its cathode is returned to a
point 125 volts positive. This connec-
tion also helps to stabilize the loads on
the low-voltage power supply.

The detector is a 1N34 germanium
diode, capacitance-coupled to V5, a
6AU6 video amplifier. The output of’
the detector consists of the video signal
complete with sync pulses and the fre-
quency-modulated 4.5-mc  heterodyne
produced by the beating between the
video and audio carriers. L38, L39, and
C24 form a low-pass filter which re-
moves the i.f. harmonics.

An amplified replica of the detector
output appears on the plate of the video
amplifier. A 4.5-.mc saudio i.f. limiter
amplifier is capacitance-coupled to the
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video amplifier plate through C170,
L43, and C31, which constitute a band-
pass filter. The grid circuit of the lim-
iter V6 is peaked at 4.5 me by adjusting
the slug in L43.

The audio detector is a conventional
ratio detector using a 6ALS5 duo-diode.
Its bandwidth is approximately 180 ke.
This stage feeds a two-stage audio am-
plifier consisting of one triode of a
125N7 and a 25L6-GT power amplifier
working into a 61%-inch PM speaker.

Electrostatic picture tube

The picture tube is a 7JP4, a type
using electrostatic deflection and focus-
ing. The output of the video amplifier is
positive. Its signal is therefore applied
to the cathode of the picture tube for
correct polarity of the picture. L79 and
R156 form a peaking circuit to provide
uniform gain at video frequencies. The
video response is 3 db down at approxi-
mately 3.7 me.

Instead of using the d.c. picture com-
ponent to control the average illumina-
tion of the picture, a special stabilized
brightness circuit is used. The C-R tube
cathode current returns to B-minus
through R124 and a part of the bright-
ness control R100. This develops a bias
which corrects for variations in line
voltage and the high-voltage supply.

Some of the output of the video am-
plifier is tapped off at a point on the
plate load and applied to the first of a
pair of cascade-connected clippers. It
is these tubes which remove the syne
pulses from the composite signal so they
can be used to control the sweep oscil-
lators. The first clipper V10-a is biased
to cutoff under normal conditions. When
a positive sync pulse reaches the grid
of V10-a, it drives it positive and into
the grid-current region. This charges
C44 and builds up a charge that keeps
the tube from conducting except on
positive sync pulses. The second clipper
V10-b operates in much the same way.

A low-pass filter (integrator) con-
sisting of R44, R45, C47, and C48 sep-
arates the vertical sync pulses from the
horizontal and applies them to the grid
of V18-b, one triode of the multivibra-
tor-type vertical sweep oscillator. The
multivibrator consists of V18-b and one
triode of V8, the vertical output tube.

(Continued on page 54)
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Servicing

{All - Glass Picture Tube, giving
bright, clear, steady picture.)

* KIT COMES SEMI-WIRED and
ALIGNED.
Can be completed in one day!

® SAVE by installing the set yourself.

'MODEL WI5RS TV KIT

'}.-
il
o]

" Build it
in 1 Day!

GIANT
160 Sq. In.
PICTURE
Has 16"
PICTURE
TUBE

e LESS THAN $200!

SAYE UP TO V2 on the cost of equiva-
lent picture-size sets. For NEW LOW
PRICES, see your Transvision Outlet
listed below.

Eliminate the Variables in Television Installation with
the Transvision FIELD STRENGTH METER

Improves Installations! !

1, ) taad

Saves 14 the Work! !

and

(1) Measures actusl picture signal strength

s g
+ + (2) Permits actual picture signal measurements without the use of a complete television set.

{3) Antenna orientation can be done exactly

« {4) Measures losses or gaih of various
antenna and lead-in combinations . . . (3)
Useful for checking receiver re-radiation (local
oscillator) . . . (6) 12 CHANNEL SELECTOR
«++ (7) Amplitudes of interfering signals can

be checked . . . (8) Weighs only 5 Ibs. . . .
(9) Individuolly colibrated . . . {10) Housed
in attractive metal carrying case ... {11) Initia!

cost of this unit is covered after only 3 or 4
instaliations . . . (12) Operates on 110V, 60
Cycles, AC.

NEW LOW PRICE
Model FSM-1, complete with tubes Net $79.50

SERVICE-DEALERS...

Be the TV Parts Jobber

and Service Center in your community!
® Beat competition at a profit.
® Stop being undersold—by anybody!

Here's @ real opportunity to MAKE MONEY in
Talevision. If you can qualify, you can become the
Tronsvision Television Center in your communitv—
and BUY TV and RADIO PARTS ATJOBBER PRICES.
Practically na investment required. This offer is open
only to service-dealers in territories where we do
not have an outhorized distributor.

Contact Transvision Outlets listed below, or write
to New Rochelle. for details on Tronsvision's ""TV
Center Plon." DQ IT TODAYI

TRANSVISION, INC., Dept. RE,NEW ROCHELLE,N,Y,

TRANSYISION ALL-CHANNEL

TELEVISION BOOSTER
CONTINUOUS TUNING

Madsl B-1........ cisseeeeseses.List $32.50
All Transvision Prises are fair traded; subject to shange

without netics. Prices 3% higher wast of the Mississippi.

For FREE 20-page TV BOOKLET and CATALOG SHEETS, SEE YOUR TRANSVISION OUTLETI

CALIFt 8572 Sonta Moenica Blvd,, Hollywaod 187-0] Hillside Ave., Jamaico
3471 California St.. San Francisco. 75 Church St., Now York City
DELr 4 East 1Sth St., Wilmington 406 Central Park Ave., Yonkers
FLA: 42 Southeast Eighth St., Miomi 622 No. Salina St., Syracuse
ILLs 1002 So. Michipan Ave., Chicage  @HIQ1  Fourth & Plum s"&c'"‘:"‘""“
MD: 1912 No. Charles St.. Baitimors ggo‘kle"c"d 'AI‘:GK "“'?"db
MASS: 1306 Boyiston St., Boston Jhlageachydver) .C° CGal-TD
MICHs 23216 Wilson Ave.. Deorbora PENNA: 235 No, Broad St.. Philodelphia
N.J: 601 Broad $t., Newark 620 Grant St., Pittiburgh
N, Y.1 1425 Boscobel Ave., The Bromx TEXAS: 700 Commerce St., Dollas
485 Coney Island Ave., Brooklym CANADA: Hamilton, Ont.
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Note that the plate of V18-b is capaci-
tance-coupled to the grid of one triode
of V8. The plate of this triode is coupled
back to the grid of V18-b to produce a
free-running sawtooth oscillator. A part
of the output of the oscillator section
of V8 is tapped off and fed to the re-
maining triode which is a phase inver-
ter producing a sawtooth with polarity
opposite that of the oscillator. Both
plates of V8 are capacitance-coupled to
the 7JP4 vertical deflection plates.

The horizontal sweep voltage is gen-
erated by triode V1l-a connected as a
blocking oscillator. The output trans-
former T10 has two windings, one of
which is in series with the plate and
the other in series with the cathode of
V11-a. The voltages across the windings
being equal and opposite, they can be
used to drive the horizontal deflection
plates of the C-R tube in push-pull.

HORIZ SYNC PULSE DVODE PLATE
FIRING PULSE

Fig. 2—Harizontal sweep control waveforms.

The horizontal oscillator is controlled
by an automatic frequency control
(a.f.c.) circuit which reduces the effect
of noise and poorly shaped sync pulses.
Instead of triggering the oscillator with
each received sync pulse as in the ver-
tical oscillator, the a.f.c. circuit controls
the phase and frequency of the oscilla-
tor by comparing the phase of the in-
coming syne pulse with the retrace
pulse from the horizontal sweep. The
sync pulse appears across the primary
of T9 where it is distorted into an a.c.
wave by C153. This sine wave appears
across the secondary of T9 and on the
plate and grid of the diode-connected
triode V11-b. R128 damps the secondary.

R133 in series with C159 differen-
tiates the horizontal sweep voltage (ap-
pearing across C158) into a sharp nega-
tive pulse and applies it to the cathode
of the a.f.c. diode V11-b. This negative
pulse on the cathode is equivalent to a
positive pulse on the plate. The effect
of the sync and negative retrace pulses
on the plate-cathode potential of the
diode is shown in Fig. 2. The time at
which the sync and retrace pulses co-
incide is determined by the speed of the
horizontal oscillator. If it is fast, the
retrace or firing pulse moves up the
slope of the sync sine wave as in Fig.
2-a and the diode forces more current
through R153 and R154, thus increas-
ing the bias on the oscillator and slow-
ing it down: If the oscillator is slow,
the firing pulse moves down on the slope
of the sync wave (Fig. 2-b) and the
diode passes less current through R153
and R154, thus reducing the bias on the
oscillator. With the reduction in bias,
C154 does not charge to its normal
value and the oscillator speeds up.

The high voltage is supplied by a
conventional r.f. power supply using
a 25L6-GT as a 140-kc oscillator and a
1B3-GT/8016 high-voltage rectifier.

RADIO-ELECTRONICS for
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I MONEY BACK GUAR ANTEE— we believe units offered for sale by mail order should be sold
only on a "Monzy-Back-If-Not-Satisfied" basis. We carefully check the design, calibration and value
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or

refund. You, the customer, are the sole judge as to value of the item or items you have purchased.

A COMBINATION

20,000 onms rez vorr MULTI-METER
and TELEVISICN KILOVOLTMETER

The New Meadel
TY-20

Specifieations:

9 D.C. Voltage
Ranges: (A
20,000 ohms per
Yolt)

0-2.5/10/507100/
250/500/ 4,000/
5,000 7 50,000
Yolts)

8 A. C. Voltage
Ranges: (At [,
QU0 ohms per
Yolt)

0-2.5/10/507 100/
250/500/ 1,000/
5,000 Voits

5 D. C. Current
Ranges

0-5¢ Microamperes

0:5/50/500 mit-
amperes

0+5 Amperes

4 Reslstance
Ranges:

0-2,000 /7 20,000
ohms, 0 =-2/20
Megohms

7 D. B. Ranges:
(All D, B,
ranges based on
ODb=1| Mv, In.
to & 600 ohm
tine)
=4 to 4

t

Added Featur®: In-
cludes an Liltra High
Frequenty VYoltmeter
Probe with a frequen-
¢y range up to 1,000
MEGACYCLES. When
plugged into the Mod-
el Tv-20, the V. H.
Probe converts the unit
Into a Negatlve Peak-
Reading H. F. Voit-
meter,

*39-%

The Model 88—A Combination

SIGNAL GENERATOR
and SIGNAL TRACER

Signal Generator Specifications:
*Frequency Range: 150 Kilo-
cycles to 50 Mecgacycles. *The
R.F. Signal Frequency is kept
completely constant at all out-
put levels. *Modulation is ac-
complished by Grid-blocking ac-
tion which is equally effective
for alignment of amplitude and
frequency modulation as well as
for television receivers. *R.F, ob-
tainable separately or modulated
br the Audio Frequency.

Signal Tracer Specifications:

*Uses the new NKylvanta IN34 QGer-
manium crystal IDiode which com-
bined with a resistance-capacity pet-

Soeney” Tangs of ’g’ﬁé s 2 8}3
SUPER METER

cycles to 50 Megacyeles,
A Combinstion
VOLT - OHM - MILLIAMMETER
plus CAPACITY REACTANCE,
INDUCTANCE and DECIBEL
MEASUREMENTS.
D.C. VOLTS: 0 to 7.5/15/75/150/750/
1500/7500. A.C. VOLTS: 0 to 13/30/
] l.’-OLBOO/lSOﬂ/KOoO Volts. OUTP
VOLTS: 0 1o 15/30/150/300/1500/3000.
D.C. CURRENT: 0 to 1.5/15/150 ma.;
ANCE:
Mogoh

10 db
22 db

N
F 3 icic -l
X111
$523%

+

-

~

o

-4

ib
4+ 56 db
+ 48 to 4 62 db
7 Output Voltage
ranges:
0 to 2.5/10/58/-
100/250 /500, -
1,000 Voits

The Model TV.20 operates on self-eon-
talned batteries. Comes howsed IR beau-
tiful hand-rubbed oak cabinef com-
lete with portable cover, Built-m High
oltage Probe, H. F. Protm, Test Leads
and ail opertl‘nc instructiong

The Model 88 comes eomplets: with ali
leads and operating Instruttions. ONLY ...

The New
Model 470

test

0 to 1.5 Amps. RESIST. 0 to 500/
100,000 ohtis, 0 to 10 CA-
PACITY: 001 to .2 Mfd., 1 to 4 Mrd.
(Quality test for electrolytics.) REACT.
ANCE; 700 to 27,000 Ohms; 13,000 Ohms
to 3 Megohms.

INDUCTANCE: 1.75 to 70 Henrles: 85
to 8.000 Henrjes.

DECIBELS: —10 to 418, +10 to 438,
430 to +58.

The mode) 670 comes housed in & rugged,
crackie-finished steel cab-

Inet ¢omplete wlith lesls 40
leads and operating in- a

structions. Size 5/3" X NET
2%t x 8%

.----------------------------------------i-------q-----------------------------------—:‘

Specifications &

% Tests all tubes including
4, 6, 6, 7, Octal, Lock-in,
Peanut, Bantam, Hear-
ing-aid, Thyratron,
Miniatures, Sub-Minia-
tures, Novals, ete. Will
also test Pilot Lights.

% Tests by the well-estab-
lished emission method
for tube quality, directly
read on the scale of the

The New Model
TV-10

TUBE TESTE

meter.

% Tests for ‘Bhorts” and
“lenkages’” up to 5 Meg-
ohms.

* Uses the new self-clean-
ing Lever Action
Switches for individual
element testing. Because
all elements are num-
bered anccording to pin-
number in the RMA base
numbering system, the
user can instantly iden-
tify which element is
under test. Tubes having
tapped fllanients and
tubes with fllaments ter-
minating in more than

Ihr gioo(‘l;l ITV-AI% npcerales on |35i|30
olt cles A.C. Comes house n a o«
beautiful hand-rubbed oak cabinet com- one pin are truly tested

plete with portable cover. 39“:T with the Model TV-14 as

any of the pins may be placed in the neutral position when necessary.

s The Model TV-10 does not use any combination type sockets. Instead
individual sockets are nsed for each type of tube. Thus it is impossible
to damage a tube by inserting it in the wrong socket.

% Free-moving built-in roll chart provides complete data for all tubes.

% Newly designed Line Voltage Control compensates for variation of any
line voltage between 105 Volts and 130 Volts.

TELEVISION SIGNAL GENERATOR

Enables align.
ment of Tele-
wision 1, F. and
front ends withe
ont the use of an
Oscilloscope

The New Model
TV-30

Specifieations:
Frequency
Range: 4 Bands
—No switching.
18—32 Me. 35—
65 Mec. 54—98 Me.
150—2560 Mc. Au-
dio Modulating
Frequency: 400
cycles (Sine
Wave). Attenu.
ator 4 position,
ladder type with constant impedance con-
trol for fine adjustment. ‘Tubes Used:
6C4.as Cathode follower and modulated
buffer. 6C4 as R.F. Oscilator. 6SN7 as
Audio. Oscillator and power rectifier.

Model TV-30
comes complete
with shielded co-
axial {ead and
all operating in.
struetions.

95

$ L]
NET
The New Model 770—An Accurate Pocket-Size

VOLT-OHM MILLIAMMETER

(Sensitivity : 1000 chma per volt)

Compact-measures 314" x b%” x 234"
Uses latest design 2% accurate 1 Mil
D’Arsonval type meter. Same zefo ad-
justment holds for both resistance ranges.
It is not necessary to readjust when
switching from one resistance range to
another. This is an important time-sav-
ing feature never before included in a
V.0.M. in this price range. Housed in
round-cornered, molded case. Beautiful
black etched panel. Depressed letters
filled with permanent white, insures

Tho Model 770 comes compiete
with - self-contained batterles,

0-15/30/150/300/1500/3000 solts.
0-7%/15/75/
ts.
. CURRENT RANGES:
Megohm.
test leads and all operating IaN ET

instructiens.

20% DEPOSIT REQUIRED ON ALL C.0.D. ORDERS

GENERAL ELECTRONIC DISTRIBUTING CO. new vorx -,

long-life even with constant use.

Specifications: 6 A.C. VOLTAGE RANGES:

6 D.C. VOLTAGE RANGES:

]506750/]500 volts.

4 b.c 0-1%/15/150

Ma, 0-1'%2 Amps.

2 RESISTANCE RANGES: 0-500 Ohms. 0-1
8 PARK PLACE

N. Y.

ept. RC-10,

M I e TR LR DL L L L L LD LD L L DL DL DL DL DLl il bl N

\N- T
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Pedro

;y;i focw

"M leaning lazily on the counter won-
dering whether Pedro is going to
show up this morning, when I see
him come bounding across the street

at a dead run. He shoots through the
door, slides to a stop in front of me,
and stabs me with a burning glare.

“You're late,” I say casually, ignor-
ing the look.

“What a dirty trick!” he gasps, glar-
ing harder.

“Hunh?” 1 query, surprised. “Dirty
trick?”

“You know what I mean,” he pants.
“That filter capacitor.”

“What filter capacitor?”’

“The one you gave me last night.”

“What about it?” I demand.

“It’s no good,” he snaps. “As if you
didn’t know.”

“News to me,” I say calmly. “What
makes you think it’s no good?”

“I put it in my girl’s set, and it still
hums,” he accuses.

“Pedro,” I say pleasantly, “you jump
to too many conclusions. You told me
you needed a filter, and I gave you one.
To the best of my knowledge it's good.”

“How come the set still hums?"

“Apparently it wasn’t filter hum in
the first place.”

“Listen,” Pedro says darkly. “I’ve
watched you fix a thousand g.c.-d.c. sets.
You turn the volume way down, and if
the hum is still there, you change the
filters.”

“Uh-uh,” I reply. “First I check the
plate voltage. If it's way below normal,
then I change filters. How was the volt-
age on your girl’s set?”

Pedro stares at me a minute, and then

Mukes

., trying
s on t

o moke MY
he fine print

his attitude changes. He drops his hands
to his sides, hunches his shoulders up
to rub his chin, looks at his feet, and
clears his throat embarrassedly.

“I don’t know,” he says in a small
voice. “I didn’t check it.”

“Fine,” I purr pleasantly. “So you
jumped to that comclusion, too.” 1 let
him suffer a minute, and then I break it
gently. “Next time you go see her, take
a8 new output tube along. Know what
it uses?”

He nods glumly.

“It's got a 50L6 in it.”

I reach one off the shelf, and lay it
on the counter in front of him.

“Could be the whole trouble,” I point
out. “Sometimes they develop a heater-
to-cathode short that modulates the plate
current at 60 cycles.”

“Thanks, Herk,”
meekly. “I'll try it.”

“Sounds just like filter hum, too,” 1
say, trying to make him feel better.
“Why don’t you run over now and see
if that cures the trouble?”

“Can I?” he asks eagerly, perking up.

“Go ahead,” I say. “Things are dead
anyway.”

He zooms out and down the street,
and I wait for the telephone to ring,
and pray for a few customers.

Pretty soon he's back, grinning
broadly. I don’t have to ask him how
he made out, because there’s a faint
smear of lipstick on his cheek.

“That’s it,” he announces proudly.
“She thinks I'm a good radioman now.”

“The moral of that story,” I pontifi-
cate, “is don’t jump to conclusions until
you examine all the possibilities.”

Pedro murmurs

www americanradiohistorv com

a Recﬂrd

°
coo0o0®®?® eooo®
o0
ons is bad
ing to conclusums is
Jumpt . i
iness, but sometimes it p

business

; GUY SLAUGHTER

“Not me,” Pedro declared fervently.
“No more conclusions.”

I stare at the floor pointedly until he
starts for the broom, and then I head
for the bench in the back room. There
are just three radios in the “to be re-
paired” rack, and I dive into them,
wondering how I’'m going to meet my
bills with business so bad. Pedro comes
back while I'm finishing the last one.

“Herk,” he says, and I can tell there’s
something on his mind.

“Yeah, Pedro?”

“Now that I'vé got a girl,” he begins,
rubbing his ear with his shoulder, “I
need more money.”

“Sure, kid,” T agree sympathetically.
“I could use more myself.”

“I mean I want a raise.” He looks
me in the face, and stops squirming.

“Oh,” I say. “Like that, hunh?” I lay
down my iron, and get up off my stool.
“Look, Pedro,” I point out gently. “Busi-
ness is stinko. You know as well as I
do I can’t afford to pay you any more
money. Fact is, I can’t afford you at all.”

He looks at the floor again, embar-
rassed.

“As, if, and when business picks up,
I'll be glad to discuss a raise,” I go on.
“But until then, I’'m not even sure I can
pay the rent.”

“Okay, Herk,” he agrees, and some-
thing in his voice tells me he’s got one
of his ideas. “Maybe business'l] pick
up, hunh?”

“Yeah,” I grunt, reaching for the iron
and diving back into my chassis. “If it
doesn’t, we'll both be looking for jobs.”

I finish the repair, load the sets into

(Continued on page 58)
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The Offer Still Stands! RLILELUILR DY {(T:
You'll Save Time, and Earn

More with PHOTOFACT!

We'll Send You Absolutely

FREE

Any PHOTOFACT Folder

only 418.73 Down Puts the S Lustgd m|'h? PHIO;OF?CT
Complete Photofact Library ] L L R RIS D (TR XS
ﬁ_ =
in Your ShOP TOdﬂY- - .P - ;: d 'NOW—Ilearn for yourself—at our expense—
¢ -Pro == s o
W-—_the new “Pay-as-you L’ - how PHOTOFACT will make your service work
l;l(:n brings the t';?é“‘:::cﬁ Hng c;::’:c;';‘ F ‘1 quicker, easier, more profitable! Examine an
Library :;t'hg]now you can easily own — actual PHOTOFACT Folder. Use it. You'll learn
Sery o i PHOTOFACT  first-hand why this indispensable service data

mes, plus co_ntin-
Set service:
war AM, i
{ odels! Everything You
g:gr :‘e\éd 'f‘:Jr quicke‘r),n :‘r;ogi ;%%ﬁg?)?lg
Seft?’li:l‘;i!m\fl?:dg? y'm small monthly

ayments. Absolutely rohgg‘:;yzt?lg
lc)harges an 4

down payment. "0y tely. Your Job
[ immediately. C
‘l)nlert?x}sl:‘{ﬂ e details of this arémazu(\)gr
ew urchase plan. oeeé h}mfto :{i,On.
l’\:.rerit.ep us direct for full inform

is used daily by over 25,000 successful service
technicians. You'll discover quickly that no
Select your FREE PHOTOFACT  gther service gives you PHOTOFACT's outstand-
Folder {covering any AM, FM 4
or TV madel} from the PHOTO- mg advantages: L‘Ompleteness, accuracy, unf'
FACT Cumulative Index. Get  formity and ease-of-use. PHOTOFACT alone, is
the FREE Index today. Covers  4ha gnly radio service data prepared from lab-
all post-war receivers right vp 3 ),
to the present. Helps you find  Oratory analysis of the actual equipment.
'heFFrdldershyov want in @ Iiﬂ‘z Nothing in the field equals PHOTOFACT. Know
-Folders that make your wor
quicker; easier, mofe profit the. fac.ts- —get your FREE 'Folder now., E{(-
able. Get this FREE Index ot amine it—use it—compare it—and you will
your Jobber or write direct ynderstand why no modern service shop can

for it w, :
e afford to be without PHOTOFACT.

Cumulative Index

Get the Easy-Pay Details Now!

NOTE: This FREE offer is limited to
Service Technicians. Attach coupon be-
low to your letterhead and mention the
name of your jobber. If you have no

letterhead, send coupon to your jobber.
Experimenters and others may obtain
the Photofact Folder by remitting 50c.

CURRENT PHOTOFACT BEST-EI.LERS HOWARD W. SAMS & CO., INC.

The Recording and Reproduction of SOUND, by Oliver Read. The com- I 955 N. Rural St., Indlanapolis 1, ind.
plete, authoritative treatment of the entire subject of Sound, written 1
by the editor of Radio & Television News. .. ... . : ..$5.00 l O Send FREE Photofact Cumulative Index

Photafact Television Course. The book used by thousands; gives you a l O Send Full Easy-Pay Details
clear understanding of TV principles, operation and practice $3.00 1 am a Service Technician:

Television Antennas. Shows you how to select and install the proper l O Send FREE Photofact Folder for set model
antenna, and how to overcome antenna problems. ..... ... .. $1.25 1 E .
am an Experimenter:

1948 Record Changer Manual. Covers 45 models made in 1948, including I O Send Photofact Folder for set model .

new LP and dual-speed changers, plus leading wire recorders. (50c enclosed)
Based on actual analysis of the equipment. e .$6.75
Auto Radic Manval. Complete Photofact service data on more than epee

100 post-war auto radio models—a time-and-money-saver. .$4.95
Address

|
]
HOWARD W. SAMS & (0., INC. inoianarous 1, 1nD. City ... Zone . .State
' b o on o om o om mw mw =m =
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the truck, and start on my rounds.
When I get back, Pedro is sitting at my
desk behind the counter. There is a
whole stack of 6-inch paper recording
dises in front of him.

““Hi, Herk,” he greets me, self-con-
sciously.

“Hi, Pedro. Where the devil did those
come from?”

“We bought ’em.”

“Who did?”

“We did,” he asserts. “The salesman
just left. Got a good buy.”

“That’s fine,” I reply, trying to keep
the old plate current from rising. “How
much?”’

“Seven cents apiece,” Pedro says
proudly. “He wanted eight, but I fi-
nagled him down to seven.”

“How many did WE buy?” I manage,
hoping I can keep from choking me a
boy.
“Two hundred,” he says calmly.

“Two hundred!” I echo. “That's
fourteen bucks. The last twenty-five
recording discs I had to sell for a
nickel apiece to get rid of them. Now
you buy two hundred at seven cents.”

“The thing is,” he avows confidently,
‘“we got a use for ’em.”

“We got a use for fourteen bucks,
too,” I growl. “Who sold you these
things? Call him up and tell him we
want our money back!”

“Can’t,” Pedro says laconically.
“Traveling man. Wouldn’t know where
to find him.”

I go back to the service bench to cool
off, and spend an hour or so trying to
make my eyes focus on the print in a
magazine. When 1 finally give up, it’s
quitting time. I flip off the big switch
and go out front to find Pedro asleep
at my desk. I shake him awake.

“Okay, Pedro,” I say quietly. “Time
to go home.”

“Good,” he agrees. “This is Satur-
day.”

“Yeah. Payday.” I dig deep and pay
him off, and then I do g very difficult
thing. “Pedro,” I say gently, “I'm afraid
you better look for another job.”

His eyes get very big, and he stares
at me a full minute. Then he clears his
throat before he speaks.

“If it’s about the records, Herk, I
bought them to. . . .”

“No, kid,” I interrupt him. “It's just
that . . . I can’t give you a raise, and
things are tough . .. and I've got some
obligations to meet, and . . . well . . .
I just can’t afford any help, that’s all.”

“I see,” he breathes slowly. He ex-
tends his hand with his pay still
clutched in it. “I ., . I don’t really
need this, Ierk,” he offers.. “Want to
borrow it for a while?”

“Keep it, Pedro,” I say gruffly.

He gets up, turns on his heel, and
walks out of the door without a back-
ward glance. I blink my eyes a couple
of times, and then lock up and go home.

Monday morning I come down to the
shop feeling sad. T notice the stack of
home-recording discs is gone, and figure
idly Pedro must have picked them up
on Sunday. I make a mental note to

call him one of these days, and get the
shop door key from him. I spend the
rest of the day dusting off my merchan-
dise and feeling blue. I get just two
service calls and four store customers;
three of them have tubes to be tested,
and one wants to sell me a used radio.

Tuesday morning is the same old
story: no business. I just sit around
and listen to soap operas and feel
blotto.

Tuesday afternoon a pleasant-look-
ing lady comes in lugging a table model
combination. She sets it down on the
counter and smiles broadly.

“I'd like this fixed, please,” she says.
“The phonograph sounds fuzzy.”

“Sure, lady,” I answer, making out
a repair ticket. “Pick it up tomorrow?”

“Fine,” she says. “That was a very
clever advertising idea.” She puts the
ticket in her purse and leaves, and
while I'm pondering over her remark,
the phone rings. It’s a fellow who wants
his record changer picked up, and he,
too, says something about “good adver-
tising.” The phone rings constantly
after that, and people begin to swarm
in and out in & steady stream: about
90% of them want record changers re-
paired. At closing time I count forty-
three service jobs on the books since
noon, and I wonder whether Pedro has
found another job yet.

I call him up, first thing next morn-
ing, and his mother tells me he's not
home. I hang up, and just them he walks
in the door, looking embarrassed.

“Hi, Herk,” he greets me. “I forgot
to leave you your key.”

“Pedro,” I ask, “how’d you like your
job back?”

His face lights up like a 117Z6.

“With a raise?”

“Not right away,” T demur. “But if
business keeps up like it was yesterday,
yes.”

“It's started already, hunh?” Pedro
nods thoughtfully. Where’s my broom?”

The phone starts to ring again, and
between it and people streaming in and
out, it becomes a very busy day. I find
myself whistling at the bench whenever
I take time to listen to me, and Pedro
keeps shouting back that he’s getting
writer’s eramp from making out repair
tags. Things are still going strong when
three o’clock comes, and I gather up
the phone-in cards and start off on my
rounds.

“Hi, Herk,” Pedro hails me, smiling
pleasantly, when I get back. “Oodles of
business.”

“Yeah,” I drawl thoughtfully. “Pedro,
a lot of people have complimented me
on my clever advertising stunt. Know
anything about that?”

“A little.” He flushes, and looks at the
floor.

“Come on,” I encourage. “Give.”

“Well,” Pedro begins, solemnly. “I
started to tell you why I bought those
record discs, and you wouldn’t let me.”

“Okay,” I say testily. “Now I'm let-
ting you. What’s the gimmick?”

“Simple,” Pedro answers, staring at
the floor. “I bought two hundred discs,
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and spent all day here Sunday, cutting
them on one of the recorders.”

“Yes,” T murmur blankly. “And?”

“Well, I put band music on one side
of them, and a commercial on the other.
Yesterday I delivered them door to
door.”

“Yeah,” I say admiringly, as a light
begins to flash inside my head. “I get
it. People find phonograph dises on the
porch, and they get curious. Most every-
one has a record player, so they play it
and it’s music. Then they play the num-
ber two side, and it reminds them that
in case their set isn’t in perfect con-
dition, Valley Radio, Herk Newton,
Prop., is ready, willing, and able to
make it perfect. For a small fee, of
course.”’

“That’s it, Herk,” Pedro acknowl-_
edges, looking at me hopefully.

“Genius,” I mutter. “Pure genius.
Two hundred discs, two hundred poten-
tial customers. Whenever business slows
down, we’ll make some more.”

“Not two hundred, Herk,” Pedro pro-
tests, scratching his chin smugly. “Only .
a hundred and seventy-five like that.
The other twenty-five. . . .”

He’s interrupted by the jangle of the
phone. He picks it, then hands it to me.
“For you,” he says. “Personally.”

“Herk Newton,” I say. I listen for
a moment and say a few words. Then
I hang up. “Johnson’s jewelry store,” [
tell Pedro. “Johnson’s coming over.
Wonder what he wants to see me
about?”

“The other twenty-five,” Pedro lets
out casually. “He's one of 'em.”

“One of ’em?” I echo.

“Yeah,” Pedro says. “The other
twenty-five dises went to store owners.
One side carried music, and on the other
1 recorded a different kind of com-
mercial; I said if they wanted the latest
thing in advertising, they should con-
taet Valley Radio, Herk Newton, Prop.,
and find out how to get their own mes-
sages onto phono discs and distribute
them to the public at small cost.”

“Yeah,” I vocalize thoughtfully. “But
Pedro, cutting discs for store owners,
probably thousands of discs, is out of
our line. We're in the radio business,
not the disc-cutting business.”

““Trouble with you,” Pedro pronounces
complacently, trying to hide his smile,
“is you jump to conclusions.”

“Meaning?” I query.

“Meaning we don’t cut discs for ’em.
We sell ’em each a recording outfit and
let 'em cut their own.”

“Yeah,” 1 breathe reverently, men-
tally multiplying my mark-up per re-
corder by twenty-five. “Yeah, Pedro.
That’s wonderful.”

“I thought you'd like it, Herk,” he
says casually.

“And Pedro,” I continue softly.

“Yes, Herk?”

“As of now, Pedro, you got a raise.”

Pedro raises his hand to his mouth
to stifle an imaginary yawn.

“Raise?” he says nonchalantly. “Oh,
sure. I had already jumped to that con-
clusion. When do I get the next one?”

RADIO-ELECTRONICS for
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1\ . 11 » !
Be a Forfy-N iner In 4O 1THE “FORTY-NINER" GEIGER COUNTER
Light weight uranium detector -
Degfe'cts bzh: ond gomdm:: r.oys. s 8 9 50
Equipped with 36 inch search probe.

Contains two &7/; volt Minimox botteries in the well- known type of reloxation
oscillator supply. Weight 414 Ibs. complete; size 4”x57xé". Beautifully finished
case with handle.

Complete with four tubes, including Geiger tube, balteries, search probe ond
ear-phane,

ALL-PURPOSE CHASSIS

Contains 3 plugs, 2 vol, controls, |
25 wt. resistor 2600 ohms, 250,000
ohms 10 wi. resistors, 13,500 ohms,
10 wi. resistors, 3 ¥ mmtds, 3 bath-
tub condensors 600V, 3 sockely, 4
shock mounty and many other parts
in & blank -top chassis.

NEW BC 223 AX TRANSMITTER
CAPACITATOR 201 Oscillators and 801 power ampliliers. €30 QF

46 modulators and 1.46 speech ampiifler
002 MFD 69 l Xtal frequencies and mauerTnlcillalar on selector
1VYDC cswn:h 30 watts  output. one wvoice or W,
SHODIREY tMeod. Ideal for I& meter band. Comes with 3 coils
TU 17A 2000-3000 Kc. TU 2% 1500-5250 Mc. Black
crackle case. inciudes two separate cases to store
extra  colls. Freguencies chart and tubes Included,
TEST packed In griginal cases, less grystals at this low price.

1 B + el

1 OSCILLATOR
| 304TL 75¢ CSo | osouarr
Just the tube for that KW r I7 :. ‘1"“'0"" switches .nd A--) AUTO“IATlC PILOT

many other parts used Strvci—i00 pounds max. g gg

flaat = ,typical operation . to use 3B A steering de-
5 2500 volts at 400 MA. An Carbon M|ke in A Equipment. vice. or comp control on  ship:
§it ideal tube for that induction Like 79 i 95
4 heater or dletectric heater New e ¢
Efficient operathon at 1500V, »
to 3000V,
CD501A - Butterfly Condensers
TUBES W Cord snd plug set used Oscillator assembly 76 to 300 MC with
415 $1.85 VRISO 69 9006 .44 RKGO $ .95 gg with BC854  between acorn] tuve [rockst [mounted “lon
8Pt 195 956 65 5085 .89 1T4 . 30 MC-1F  J PF. 103 Dynamotor and g condenset oL
I0pr 3R G2 l4e ahwe L6 304 .44 : Transmitter. Troe W) [Greduancy] ranos | 30u31000
7BP7  9.43 12X3 .44 BRT2A 195 1S4 - Silver ’ . megacycies 2.95
LP7 2.95 9004 % .44 1MHS $ .69 lNﬁ .69 s'u Id s 95 B8C4 Antenna condenser 105-330 MG 3.95
i € E PHOTOCELL . .95¢ J@° . v " 99 l Oschllator 105-330 M.C.. 3.95
Type used In mgovie pro- gbgg‘ :2 (“;2’ 3 s
jee‘:terl. burglar alarms. eSAT " 2x2 ‘98 3sc
= Exide . e
1 INDUSTRIAL PAPER OIL
=% COAXIAL FITTINGS i P
5 by Aircraft CAPACITATORS
= o Battery —
e @ Wi.@ ANIIS124V 17AH at FI0) Vel .....82.95
4 : SHR. rate. Brand new N =
5(! e 20¢ o "orelrph tedreme! 6000 V, +. s s . ... 84,95
ANGLE-
. MOOD  sockeT PLUG  ADAPTEF Wi, 52 Ibs. Filled 2. MFD 8
502 PL.259 M-359 S
i $1.1R 83.1SP 23-1AD 54950 ; LBAL $8.95

“év’Zh BANK-CLIMB
- [ GYRO CONTROL

' For Mark 4 automatic pilot
INTER-OFFICE
COMMUNICATION
SYSTEM

$2995

Inter - Phone amplifier
BC367T complete  with
cables 2BC 422 box, BC
369 Box, 3C 370 Box,
mounted on board com-
plete with SCrews,
clamps and everything
needed for = Inter-
Phone comniunication
system.

DIRECTIONAL
GYRO

M-1

A-5 Automatic pilot Mfd. by A,
C. Spark Plug under ficense of

Sperry Gyroscope Co,, Inc, =
sqqs

Write for Free Catalogue
AN orders £.0.0. Deteoit—Minimum arder $2.00—Michlaan custemers 5249 GRAND R|VER
E: Add 3% adles tax—20% payment muct dccompany all orders. DHRO“‘ 8[ M’CH'GAN
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SCR-625
MINE DETECTOR

Brand New
Metallic Objects Only

Used by the Army to deteet buried
metallic mines. |ts private use sug-
gests the location of underground
or underwater pipes, cables and ore
bearing rock. the location of metal.
tic fragments in scrap materials,
logs, etc., and the streening of
personnel n plants for carrying of
metallic objeets.

The unlt consists of a balanced -in-
ductance bridge. a two-tube amp.
and a 1,000 cycle oscillator. The
prasence of metal disturbs the
bridge balance, resulting in a voi-
ume thange of the {,000 cyctie tone,
The tubes used are low-hattery
draln types such as 166 and ENS.
The cireuit may be modified for
control of warning slgnats, stopping
ol machinery, etc., when metal is
detected. Operates from two fash-
light batteries and 103 V. “'B.'
However, & power supply onerating
from 110 V. may be used. Comes
complete with spare tubes, spare
resonator and Instructlon manual—
in wooden cfiest 8Y"x28Y4"x16"".
Wweight In operatlon |s 15 Ibs. Now.
compiete in original overseas pack-
ing contalner. Originally sold by
War Assets for $166.00.

The U, S. Forestry Service has
recommended procedure for using
the SCR:625 Mine Detector to find
concealed metal In tree logs .and
other timber products.

Price .... . . .$59.50
Batteries $4.00 extra

MINE DETECTOR
AN/PRS-1

The detector is designed to de-
teet metals, non.uniformities
{rocks. tree-roois) and may be
used to detect metal buried in
logs, to locate cables. pipes. sewer
tile. etc. it Is widely used by
fumber camps, miners. prospectors.
plumbers. treasure hunters and
expiorers.

A portable device used in the de-
tection of beth metalite and nen-
metallic by aural {ear) and visual
{eye} means. These are brand new
outfits, complete with Instruction
book and spare tubes. Shipped in
original. overseas molsture-proof
cantalner.

The set consists of the detector
head with antenna and refiector
meter, a meter housing and lower
section of exploring rod, amplifier
assembly, exploring rod extension.
bag desloned to carry equipment
while operating, and wooden case
for storing or transporting the
complete unit when not in wuse.
This detector is net nearly as
sensitive as the SCR-525 Mine de-
tector. However, beeause of |ts
price and its simpllieity, you cannot
go wreng an buying one for $14.95.
Shlpping welght. 125 (b5, Welght
in operation anly 22 Ibs.

Batteries are not Included but we
ean supply them for $8.25 per set.

Our Price $14.95
Shipping Welght 125 Ibs

Consists of (3)
C-1 SERYO UNITS

C-1 SERVO UNIT

Use to rotate beam antenna, actuate boat rudder control,
etc. Contains 24 V. motor, clutch, relays, etc. Reversible,
Size overall approx. 10" x 84" x 814",

¢ C-1

Stabilized bombing
approach equip-
ment type M-7. All
the follewing units
come high x 2"
deep, housed in @
steel case, size 34"
long x I7". Weighs
approximately 160
Ibs. net.

Part of the C-t Auto Pilot which is sold separate and may
be used to conduct many inferesting and amusing experiy

ments. Operates from 24 Y. DC or moy be operated for
short periods on 10 Y. AC. Gyro will run for approx, 15
minutes after actuating. Size—approx. 8 x 814" x 8~

And | DIRECTIONAL PANEL with dashpot action (not pictured). All
five of these units as described individually and as pictured ot top, priced,

brand new, ot

$49.50

PART of AUTO PILOT — BUT NOT INCLUDED IN ASSEMELY AS SHOWN ABOVE

C-1 AUTO PILOT AMPLIFIER

Used to control operation
of servo unit in response
to signals received from
gyro unit and control
unit. The complete om-
plifier includes one rect.
7Y4, 3—7F7's for ampli-
fication and control, 3—
INT's for signal discrimi-
nation, | power trans-
former, & relays, 4 con-
trol pots, chokes, con-
densers, ete. Convert for
use on radio controlled
models, doors, etc. Op-
erates from 24 ¥, DC.
Size. MW" x 8Y4” x T%".

C-1 AUTO PILOT
CONTROL BOX

Used for aligning con-
trol of C-1 Auto Pilot or
use for parts, etc. Con-
tains many useful pots.,
toggle switches, plugs,
efc. Size, 117 x & x ¢y,

PRICE

$6.75

BC-348 COMMUNICATIONS RECEIVER

& bonds, 200-500 Ke. and [.5-18 Mc. 2 stages RF, 1 stages IF, 8FO,
crystal filter, manual or AYC. Complete with tubes and 24 V. dyna-
motor. These receivers have been thoroughly checked in our work-shop
and found In excellent condition. Canverted to 110 V. AC &0 cycle

Welght In Operation Only 22 Ibs. $60.00
24 v.d.c. operated suiteble for airline use ...$100.00
RADIO-ELEC ONICS for
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ESSE RADIO CO.

T-26 APT-2 RADAR
TRANSMITTER

Contains tunable VHF circuit using
2 JAN CTL 703A’s or 368AS tubes.
Other tubes are: 2—HBR4GY's. 1-

2x2, 1-—807, 1—8AGT, 2—6ACT's and
1—931A. Other parts such as 24
VDC motor and blower, HV. con-
densers and transformers. lerminal
strips and Amphenol connectors.
knobs, fuse holders, etc. make this
unit invaluable for TDarts alone.
Weight approx. 45 lbs Size 217 L
x 10%” W x 7% ” H. in metal ?se

TELRAD

TELRAD 18-A FREQUENCY
STANDARD

Checks signals in the range of 100
Ke. to 456 Mec. with a high degree
of accuracy. Self-contained power
supply is 110, 130, 150, 220, and
260 V 26-60 cycle AC, Complete with
tubes, dual c¢systal and instruction
book. Brand new. Price.... $24.95

ARMY PHONES LOW
IMPEDANCE

Used. With short cord and plug
PL-364 and cushions.
Price ...o.cooneil veeees..32.50

AUTOMATIC DIRECTION
FINDER RADIO COMPASS
SCR-26S-6

Brand new in orixinal crates
Made by Bendix
Complete, a truly magnificent buy
for airplane owners or boat owners.
$125.0C

&Je s /oecia/ O/ﬂr

INDIANAPOLIS,
INDIANA

RECTIFIER POWER UNIT

ATTENTION: FOR THOSE WHO NEED 6,12,24

Navy Type CLG-20341

110/220 Volts, 50/60 cycle, single phase AC operated. Net
weight 263 lbs, Gross weight 335 lbs. 28" high, 193" wide,

231" deep (4.25 cubic ft.).

Will continuously deliver rated load of 256 amperes ai 7

volts. 14 Volts, or 28 Volts DC.

It will furnish an instantaneous dynamotor starting cur-

rent of 25 amperes at 28 Volts output.

This unit is portable and is sturdily constructed in welded
steel frame. It is housed in steel case provided with
louvres. 4 handles for carrying are welded to case. Con-
trols, fuses and cables readily accessible. Input and
cutbut cables are permanently attached and stored in
compartments in front of case. Spare fuses and pilot
lamps are easily accessible from the front. On/off switeh

is mounted in recessed panel on front of case.

4 connector lengths and terminals are provided for proper
connections to input and output voltages, Terminal cut-out
provides protection. A sturdy blower motor fan is pro-
vided for cooling of the 15 amp. Selenium rectifiers run-

ning 1660 RPM and has 10” blades.

A sensitive regulating circuit keeps output voltage con-
stant under varying load conditions or input voltage
fluctuations. Adequate inductance and capacity are in-

cluded for good filtering of the output voltages.

A complete operating manual accompanies the unit.

This equipment was made by Electronic Lab-
oratories. Inc. of Indianapolis. Indiana and is
really a very dependable fine rectifier nower
unit and can be compared with only the finest.
It cost our Government approximately $500.00,

Our Price, complete,
BRAND NEW ... $100

RECTIFIER ASSEMBLY
Selenium 15 amps. maximum
continuous DC current inductive
load for continuous duty. Max-
imum AC input 46 V. RMS
single phase. DC output maxi-
mum 34.9 Volts. These rectifiers
were used in Navy type CLG-
20341 rectifier power unit which
delivered 6-12-24 Volts DC cur-
rent at 15 amps. Maximum di-
mensions 4%” dia. x 123%"” long.

Price New .............$12.50

& rre

I
)
o

LT POWER SUPPLY

RECTIFIER SELENIUM

Maximum AC 60 cyecle sine-wave. Input
13 Volts; output 9 Volts, Continuous cur-
rent rating 2 amps. with inductive or re-
sistive load. Maximum dimensions 3%"
x 11144” x 11%44". 12 square plates bridge
circuit. (New).

Price heee...94,00 ea.

D I I

AIRCRAFT BATTERY AN-3152

BC-1155A SYNCHRONIZER

Another invaluable unit for the Television and
VHF experimenter. Contains 19 Mc.IF strip using
6—WETITA tubes. A total of 24 tubes included.
consisting of 6—WET17TA’s, 2—68LiGT's, 2

6ACT's. b—68NTGT's, 2—6NTGT's. 2—6L6’s, 1-

8V6GT, 2—6AGT's, 1—8AC7, and 1--6H6GT.
Other parts included are 6 pots. 10 Amphenol
831R chassis cConnectors and numerous con-
densers, resistors, and transformers. Weight 22
Ibs. Size 21"Lx11%"WxT3"H. Price..... $10.00

Brand new. 12 volts, 24 amp hours. Dry packed
and charged. Add battery acid Specific Gravity
1.265 (can be bought at any drug store.) ldeal
for any amateur on 12 voit operations. Hard
rubber case, size, 514”x1014"x10%” with bolt
type connectors and with overflow. Weight 35
Tbs.

PrICE ovvvrivernanenearae coeeearen.ss: 912,98

OCTOBER, 1949
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ESSE RADIO CO.

A TREMENDOUS
BARGAIN

Quartz Crystals
without Holders

Get an assortment of
these and grind to your
own frequencies or use
them as they are. .5%.6”
B-cut lapped on faces
and squared on edges.
(Ready to use). We
wi.l give you an assort-
ment of these from ap-
proximately 13 thou-
sandths of an inch to
24 thousandths of an
inch whereby you can
grind to frequencies
desired. These crystals
are now ground to the
approximate following
frequencies:

3880 4640
3900 4900
4140 5300
4600 5580
4650 5800

Formula for convert-
ing thicknesses of B-cut
crystals to frequency is
as follows: F 98.4/T
where F is frequency
in kilocycles and T is
thickness in inches.

An assortment of 20
different thicknesses.

$1.50
RF TRANSFORMER

(Not pictured)

For experimental use.
Covers four bands.
Range unknown. Meas-
ures 4”7 x 47" x 214".

.Price 50¢
HASH FILTER

(Not pictured}

Mounted on strip 3!4"
x 1”. Contains two hash
chokes and one dual
135 MFD 400 Voit bath-
tub condenser.

Price 50¢

TURBO AMPLIFIER

Used for parts—ship-
ped complete with the
following tubes:

7C5's, 1—7Y4, 1—-7F’7
........ $1.00 ea.

6225
6276
6700
6850
6900

7300
7400
7600
7800
7900

Brand new.

Price

INDIANAPOLIS,
INDIANA

&dé ,.’5 IOPC la/ O//él‘

CRYSTALS IN STANDARD 5 PRONG SOCKET HOLDERS
Choice 50c¢ ea.

5560 74670 w, —-a = 8124 8367

7120 7680 : _.-.\‘ ‘ - 8126 8400

7210 7690 ’ 8130 8450

7240 7700 8245 8451

7250 M0 “ ‘ ‘»— 8248 8452

7260 7940 ’ 8250 8476

7270 7950 i 8251 8477

7280 7970 ‘ 8252 8480

7290 7990 ’ o 8351 8486

7300 8103 8354 8488

7320 8105 8357 8520

7330 sio | .: 8360 8530

7340 8tis - 8361 8540

7860 8120 - I : 8362 8541
8547

TUBES 45¢ ea.
These tubes ore brand new, individually boxed and guaranteed.

0Z4 ive &BJ6 658GT 7C4 125J7G6Y 36 81

1A56T SR4 6BF& 6SAT7 7Cs 125K7GY 37 B4/624

1A7GT 5T4G 4C4 45C7 TES 12SN7GT 8 85

1C56T 5U4G 6C5GT 8SF5 TF7 125Q7G6T 39/44 89

1C4 5V4G 6Cé 65G7 JH? 125R7 40 1N7L76Y

1G4GT SW4 [{~:1 8SH7 7 14A7 /1287 4] 117N7

1H5GT 5X46G 6D& 88J7I6T 197 1497 42 117P7

1J4GT 5Y3GT [Ys1] 6SKTGT FALS 14X7GT 43 117z23

INSGT 5Z3 &FSGT 6SLIGT 74 1978 46 1828

L4 524 SF6GT SAGT 1246 24A 47 183

195GT 6A3 &F8G 6SLIGT 12A8GT 25A46G1 €0 4828

1RS bAS éHo SSN7GT 12AU¢ 25A7GT S0BS 483

185 687 sHeGT 45Q76T 12AT¢ 25AC5GT 35L7GT T7A

174 LABG 6JS 6SR7 12aU7 25Lé Cs 955

175 SACSGT 6Jé 6587 12BAS 15Is SOL6GT 956

1Us sACT 6J8G 6577 12AVS 25Z66T §57

1Us HAGS SK6GT &T7 12BE# 10 53 1005

1wv LAKS [1¢) UG 12€38 28 58 162%

2A3 SALS 4K8 sU7 12F5G7T 27 57 1625

2A4G SATS LG (32 12Js5G6T 30 58 2050

2A5 6AUS sL7 SW7T 12K7GT n 70L7 1828

3A4 AV N7 6X4 12%8 32L7 T1A 2051

iB7 6B4G P5GT 8X5GT 12Q76T 35 75 9003

308 8BGSLG Q4 8Y6G 125A7 3585 78 YR150

304 4BEG 8Q7 &Y7 12S5F56T 35L6GT 77 VRI05

3056T 4BAS &R7 6ZY5 125F7 3I5W4 Vil 9001

3s 6"ES

RATCHET MOTOR

Operates from 12 or 24 Volts.
Similar to motor used for
automatic tuning of SCR-
522 transmitter and receiver.
This motor measures approx-

LOW FREQUENCY
RCA I.F.
TRANSFORMER

ILF. TRANSFORMER
x 3%¥” x 1%"” marked

2'/1”
14256 KC IF—243.5 KC IF.

’” 7 1 N
;)Tg:f]e’og )f(o? lsco::pll/r:g. Y'laﬁ Used for R.F. power Six connectors on bottom
= 4 .
supply or double con- g
shaft. Idea. for remote tun- ve:-)s‘zoyn tri?lsfl)rmer. erid Shg COMESCOn, JNy of
ing of mobile and other ete. 3%” x 1%" side. Trimmer condensors
ban. Sucatre seprecnE  Bisand han: readily accessible. Brand new
Price $1.25 Brice uisnsd - ol o 35¢ aluminul case. Price.. .. 75¢

Unless Otherwise Stated, All of
This Equipment Is Sold As Used
CASH REQUIRED
WITH ALL ORDERS
Orders Shipped F.O.B. Collect

40-42 W. South St.
Indianapolis 4, Ind.

RADIO-ELECTRONICS for
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Servicing l“:'

Selenium Rectifiers

Replace Yacuum Tubes

Six Federal sele-
nium rectifiers
with ratings from
70 4o 500 ma ot
line voltage.

HE miniature selenium rectifier

first became popular in the radioc

service field as a replacement for

the 3525 in a.c.-d.c. receivers. Its
adaptability and ruggedness soon made
it a universal replacement item in in-
dustrial and electronic fields as well as
in radio servicing. This miniature has
made possible the design and manu-
facture of extremely compact, efficient,
and transformerless power supplies,
built around one selenium cell operating
as a half-wave rectifier, or around any
number of such rectifiers connected in
full-wave, full-wave bridge, doubler,
tripler, or quadrupler circuits. For spe-
cial circuits requiring high voltage and
extremely low current (such as tele-
vision and oscilloscope sweep circuits),
the voltage multiplication can be car-
ried even further.

SERIES FILS.
Fig. t—Replocing 35Z5 in o.c.-d.c. receiver.

In many new applications, the selen-
ium rectifier not only takes the place
of the usual high-vacuum rectifier tube,
but also eliminates the power trans-
former. Obviously, these two features
alone permit a much smaller power sup-
ply with a resultant sizeable reduction
in cost, weight, and current drain. New
television receivers with selenium rec-
tifiers in both the low and high-voltage
supplies have been designed so com-
pactly that the total weight of the re-
ceiver iz less than that of the power
transformer alone in similar receivers
using a conventional power supply.

OCTOBER., 1949

Inserting dry rectifiers in place

'._._ of tubes is simple and profitable

In addition to the features just men-
tioned, the selenium rectifier has the
following six advantages over the vac-
uum-tube type: instant operation, bet-
ter voltage regulation, low ripple out-
put, lower heat dissipation, higher effi-
ciency, and increased ruggedness and
adaptability to rough handling. When
the rectifier is used to replace the power
transformer, it adds the advantages of
low cost and elimination of a.c. hum
fields. The latter reduces power supply
filtering and solves the problem of eddy
currents in television receivers and
other high-quality receivers. Installing
a selenium rectifier, particularly in
small receivers and amplifiers, increases
the life expectancy of such components
as tubes, bypass capacitors, and bat-
teries by eliminating the hot rectifier
tube and allowing the surrounding parts
to operate at a lower temperature.

The ingenuous service technician can
adapt or rearrange existing power sup-
ply circuits to obtain many of the above
advantages. The following typical cir-
cuits can be altered or improved to meet
special or individual requirements.

Half-wave applications

Replacing the 35Z5 in a.c.-d.c. re-
ceivers with a 100-ma selenium rectifier
requires two additional resistors (see
Fig. 1). These replace the 35Z5 pilot-

Near
RI RECT

...@_l 15./2% )
05 <
e T8, Wi

20720
—AAA -
WA l +
™ 40

407150V

Rz ¢ ¢1]20 c2[.08
IKS W

200 10V

1A5 INS 1K 1A7

Fig. 2—Using rectifier with d.c. filoments.
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By JOHN B. LEDBETTER

lamp section and maintain proper fila-
ment voltage on the remaining tubes.
R1 is a 16-ohm, 2-watt resistor (pref-
erably wire-wound); R2 is a 200-ohm,
10-watt, wire-wound wunit, or (much
better) a negative-temperature-coeff.-
cient resistor with a cold resistance of
about 1,400 and a hot resistance of 200
ohms. Such a resistor eliminates the
initial current surge, thus reducing
tube and pilot-lamp failures. These re-
sistors may be either permanently wired
into the circuit or mounted with the
selenium rectifier on a standard octal
plug (or tube base) and plugged di-
rectly into the rectifier socket.

The same measures may be employed
to replace 356Y4, 36Z4, 4523, 12Z3,
117Z3, and similar rectifier tubes. This
applies also to the 11726, 50X6, 50Y86,
2575, and other full-wave types when
connected as halfwave rectifiers. In the
latter case, be sure the current drain
of the receiver does not exceed the rated
output current of the selenium rectifier.
If the current drain is slightly over 100
ma, for example, use a 200-ma replace-
ment. In the majority of these tube re-
placements, except possibly the 50Y86,
the pilotlamp resistor R1 will not be
required. R2, in any case, must equal
the resistance of the replaced tube’s
filament.

In some receivers employing a 117Z6
or 117Z3 rectifier, the filament voltage
is derived from a dropping resistor
across the B-supply. Since the internal
resistance of a selenium rectifier is
much lower than that of a vacuum-tube
rectifier, the output B-voltage, and con-
sequently the filament voltages, will be
correspondingly higher. To prolong tube
life, a series resistor equal to the tube
resistance must be inserted, either in
series with the rectifier and line, or in
the B+ lead (at the rectifier). The sim-
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plest way of determining the proper
resistance for any particular receiver is
first to measure the B-filament and vol-
tages with the old tube rectifier and
then note the amount of voltage in-
crease with the selenium rectifier. The
needed resistance can then be computed,
since the tube and B-current drain are
known or can be found quickly.

The following series resistance values
are required for the specific receivers
named, but can be used in similar eir-
cuits: Motorola Playmate, model 61L11
—27 ohms (in series with a.c. line);
Zenith model 6G001—20 ohms; Zenith

tube filaments. Additions to the circuit
are C1, C2, R1, R2, and R3. The 150-uf,
25-volt filter capacitor C2 is necessary
for removing a.c. ripple from the fila-
ment circuit. The constants shown in
Fig. 4 may be substituted in receivers
using the equivalent of a 1A7, 1N5,
1H5, and 1AS5 in the tube line-up and re-
quiring a 90-volt B-supply.

In many sets, particularly battery
portables, it may be feasible to supply
only the B-voltage, allowing the fila-
ments to operate from their regular
1.5-volt batteries. Where B-power alone

) RECT  50MA AC-DC
8G006—33 ohms. (These receivers all 24 o +
use a 117Z6 rectifier; the difference in - R P T
RECT, 22 10w 125 low s
A o ot masov
. + —1 I .4 Sl i
TE= AL | (AS) BLEEDER RES)
D574500 ISOO:ESV Fig. 5—Set the bleeder for desired voltage.
VAC RS 1S5 1M 354 . P
—l is required, the filament circuit can be

L R2g R3Z620
402V 150T25v k1w [ 1w

Fig. 3—Operating a portable from a.c. line.

resistance values is due to variations in
current drain for individual receivers).
The Motorola model 5A5 (and similar
receivers which use a 117Z3), require a
series resistance of about 150 ohms.

Typical 3-way receivers

A number of a.c.-d.c.-battery portable
receivers use a 35756 or 45Z5 rectifier.
A typical circuit, after being adapted
to a selenium unit, is shown in Fig. 2.
This circuit is like that used in the
Belmont 5P19 and similar receivers. In
Fig. 2, the 35Z5 and its filament drop-
ping resistor (or line cord) have been

RECT, J5 300 %oV
T ] +
i <1350
L05fasov DFRCNT 0 Faw v
NTVAC = ————+
— S0V $ 1o
< 5w

Fig. 4—This supply furnishes about 90 volts.

removed and a 15-ohm, 2-watt, wire-
wound resistor installed across the pi-
lot-lamp terminals; R2, C1, and C2 have
also been added to the circuit. R2 is a
1,000-ohm, 1-watt, surge-limiting fila-
ment resistor; C1 is used to bypass
modulated hum voltages and to reduce
the possibility of common coupling be-
tween the 1A7 and the 1H5. In most
cagses, Cl, a 50-volt electrolytic con-
denser, i3 needed to filter the remaining
hum from the filament circuits. (Ca-
pacitance of C1 should be at least 20 uf;
in some instances a higher value may
be required.) Grid bias for the 145 is
developed by the voltage drop across
the rest of the tubes.

The power supply circuit in Fig. 3 is
suitable for a.c. operation of small bat-
tery portables using a 1R5, 1S5, 1T4,
and 3S4, or equivalent line-up. For
power-line operation, the filaments must
be connected in series, and arranged as
indicated in the diagram. In this par-
ticular sequence, the bias for the 384 is
a function of the voltage drop across the

eliminated without making additional
changes. If the resultant B-voltage is
higher than desired, it may be reduced
by using a larger filter resistor or by
using a 4,600 to 15,000-ohm bleeder
from B+ to ground. With the basic
B-circuit of Figs. 3 and 4, an extremely
compact arrangement is possible. Where
space permits, an a.c.-d.c. type filter
choke (50 ma, 200 ohms) can be sub-
stituted for the filter resistor (see Fig.

4-{{"\\‘ RECT  200/5W +
VAC 055450 CIqu l
" v c3lao
c2Llao® 250v
lpecr T
r‘

Fig. 6—Selenium version of familiar doubler.

5). A 15,000-ohm bleeder resistor, or
wire-wound potentiometer where cur-
rent drain is very small, can be added
to vary the B-voltage where desirable.
This feature is very helpful in experi-
mental setups or when the supply is
used as power for test instruments.

Voltage doublers

Two selenium rectifier stacks can be
used to replace full-wave rectifier tubes
such as the 50X6, 50Y5, 2576, 117Z6,
etc., in a.c.-d.c. circuits, and in trans-

140 4500
FECT 8d/150MA
[ + - 35w+
) I I 150MA
NTvAC T.os . AoT‘w T:;’Of‘ao.l.
o -1
Fig. 7-a—Tripler hos a 300-350-voit output.
8H/ 150MA
—
1 >+
A 24N Fser Lao zol Sion$ W
"' LLJ -
e =l G Gy ;T 1
« 450V
aasov Fo  Lof zol Siong 1w
44— RECT S
¢ L¥ '[ ‘[ 4

Fig. 7-b—Compact quadrupler has four stacks.

former-operated circuits to replace both
the power transformer and rectifier
tube. Advantages are high efficiency,
low cost, good voltage regulation, low
ripple output, no warm-up lag, and low
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heat dissipation. A basic voltage doubler
circuit employing two Federal 40302625

B+ ALicid
L] :.IW T B+
$ nr
'.1'_', ZOT‘zsov ‘I‘zo
5131w
25uH | .5/150
A+ —r—
RFC =

Fig. 8—The hclf-wave vibrotor power supply.

(100-ma) rectifier stacks is shown in
Fig. 6. The output voltage and current
are dependent to some degree on the
capacitance of filter capacitors C1 and
C2. In a typical circuit, for example a
d.c. voltage of 235 (at 100 ma) is avail-
able with filter capacitors of 20 uf,
while an increase to 40 uf increases the
output voltage to 255. Beyond this ca-
pacitance no appreciable increase in vol-
tage output or regulation is noted.

Triplers and quadruplers

A voltage tripler, capable of 300 to
350 volts output, is shown in Fig. 7-a.

—
Sl gIW
4
k3
r_‘-
1 ||
T8
SIgw

RECT 51 1K
250

%TP-‘-l
20 'isd" 20
RECT _
RFC

I50V =

At <

Fig. 9—A full-wave supply is more reliable.

Regulation, as well as output, improves
as the filter capacitances are increased.
For ordinary requirements, the values
shown represent an economical com-
promise, although values up to 180 uf
are used in some television power sup-
ply circuits.

51 ,uwl RECT >
3 50 |
s mre ’ A A+
T 4 2w | 2w
51 51w 20-—h 21,)--
: 450V
25uH | .S/150v >
St -

Fig. 10—Bridge rectifier is very efficient.

When the basic quadrupler circuit in
Figure 7-b is used, output voltages ex-
ceeding 600 at very low current and
approximately 350 at full 100-ma load
can be obtained. A circuit of this type
can be used in any number of applica-
tions, such as a voltage-breakdown
tester for capacitors, power supply for
test equipment, bias supply, universal
power for the shop bench, etc.

Vibrator power supplies -

Selenium rectifiers are rapidly gain-
ing popularity as rectifier replacements
in vibrator power supplies. Many of the
new auto receivers, for example, feature
100-or 200-ma selenium rectifiers as
standard equipment. The circuits in
Figs. 8 and 9 represent two popular ar-
rangements for selenium-powered sup-
plies. The half-wave circuit in Fig. 8
is suitable for use in low-cost applica-
tions in which the vibrator life expec-

RADIO-.ELECTRONICS for
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tancy is not too great. Efficiency of
this type of circuit is approximately
50%. The full-wave supply in Fig. 9
is more suitable where high efficiency,
long vibrator life, and dependability are
important. This circuit is also used
when two selenium stacks are used to
replace existing full-wave vacuum-tube
rectifiers. Efficiencies of up to 70% are
normally obtained with this circuit.

For highly specialized circuits in
which long vibrator life is absolutely
essential and where efficiencies exceed-
ing T0% are desired, the full-wave
bridge circuit in Fig. 10 is recom-
mended.

D.c. filament supplies

In many cases, the design of precision
or high-quality equipment can be sim-

RECT
- W—
ITVAC gl —=A+6. 3V

—

A
Fig. |1—Dry-rectifier d.c. filonient supply.

plified greatly by employing d.c. for
the filaments. In the past, design and
production costs, not to mention the size
and weight of a selenium unit capable
of delivering the necessary filament cur-
rent, were prohibitive. Now selenium
rectifiers are available which deliver
output currents up to 4 or 5 amperes at
d.c. voltages up to and above 24. These

= +
NIVAC I Ry = BAIT
mA g+

Fig. 12—Selenium unit in a baHery charger.

rectifiers not only are suitable for d.c.
filament and bias supplies, but also
make efficient battery chargers.

The circuit in Fig. 11 is suitable for
most filament or bias circuits. (In some
instances the addition of an r.f. or filter
choke may be desirable.) The output
voltage and current of such an arrange-
ment depends on the input voltage, the
turns ratio and current-carrying ca-
pacity of the transformer windings,
and the current rating of the selenium
rectifier.

Battery chargers

Selenium rectifiers may be used in
battery-charger circuits by connecting
in half-wave (Fig. 12) or full-wave
(Fig. 13). By selecting a transformer

+
I7VAC I 'é:cr
=k

Fig. 13—This is o full-wave bottery charger.

N iy

having the proper turns ratio and cur-
rent rating (or winding one yourself),
an efficient battery charger can be built
to handle either the 2-volt storage bat-
teries used in some battery-portable re-
ceivers or regular 6-volt auto receiver
batteries.

The author's thanks are due to Federal Tele-
phone and Radio Corp., Clifton, N.-J,, for asaiste
ance with the diagrams and some of the informa-

tion. as well as the photographs which appear
with this article.
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2 NEW§{BOOKS ... Just Published
NOW YOU'’LL REALLY KNOW

How To Use an Oscilloscope

Don't let the oscilloscope "stump™ you! Learn to use it prop-
erly—and watch your efficiency and earnings soar! No other
instrument is so intensely valuable in AM-FM and TV serv-
icing. Here, at last, is a complete, easy-to-understand book
by an expert who gives you the oscilloscope facts and how-
to-use-it data you've been wanting.

MODERN OSCILLOSCOPES
AND THEIR USES

by JACOB H. RUITER, Jr.
of Allen B. Du Mont Laboratories, Inc.

350 pages, 40C illustrations
@ Price $6.00

WHAT IT IS—HOW IT WORKS This big book gets right down 1o earth in explain-

ing the oscilloscope (cathode ray oscillogeaph) and

I. Introductlon to Oseille- 5. Oetails of the Medern showing exsctly how to use it on specific AM-FM-TV
seopes Cathode Ray Tube service jobs. No guesswork. No involved mathe-
2. Histery of the Oscio- 6. The Gemeral Purpess matics. First the authoe explains all wbout the in.
graph Oseliloncape sir it is d hen and where to use

3. The Develepment of the 7. Power - Supnly Circeits it—how it works. Then he tells exactly how to em-

Cathede Ray Tube 8. Amplifiers. Attenusters. ploy it on specific jobs—from loceting many types
4. Principles of Cathede and Pesitioning Circults of receiver troubles to aligning and adjusting the
Ray Tube Operation 9. Time - Basa Clrcuits most complicated circuits.
. EASY TO UNDERSTAND
SOW TO USE IT ON THE JOB EachLyperltion is carefully explained including
10. Operatien of tho Osell- 16, Servieing Toleviston Re. the of ¢ , adj of
loscope celvars < " 15 the os¢ A R -'nd
. analyzing oscilloscope patterns. ut illustre-
. ll’“:.ttr:r:l.:.““ of Basle j7, 'ln:t:'! the Radis Trans. Pt ill'cluding literally d HiE ob :
12. Auxitiary Equibment |8, Using the Oscitisscsps make things doubly cleac.
13. Tynical Appllestions in  In Teaching Besides its radio and TV uses, you learn sbout
the Electronies Industry 19, Additienal Industria) TAnY oscilloscope spplications in industry and medi-
14, Bervicing A-M  Radis Uses of the Oscillesesps <ine. Send coupon today for your copy of MODERN
Recoivers 20. Photagraphing Cathode. OSCILLOSCOPES AND THEIR USES. If not
I5. Servicing F-M Radio  Ray Batierns more than satisfied, return it after 10 days and
" Reeelvers (a) Glossary we'll gladly refund the purchase price.

FACSIMILE¥

WHAT IT IS—-HOW IT WORKS-
Modern facsimile systems and
how to Service them by Charles R. Jones

Development Engineer

Broadcast s weather map to ¢ plane in flight? Trans- Finch Communications, lInc.
mit still pictures by wire? Radio s blue print to a fac-off . 00
construction crew—e sample of a criminal's hand- 380 pages, 225 illustrations, Price $6.
writing to ed law enf i mags-
zine proof to distant editors. . . . 1—Facsimlie in the past. 2—Medern oquiPment.
. Of course, you'te familiat with the marvels of fac. 3—Facsimile services. 4—Facsimile B¢
simile in o« general way—but how much do you really ¢y .o uitters and transmlssien facitities. 6—
know sbout modern facsimile equipment, how it is
made, how it works and how to service it? And are you ‘l,:“ﬂﬂl‘l. ,77,3"‘.:"11‘“’ _and I.oh—“F""-' 6—
aware of the capidly growing uses of facsimile in makers and complete deseriptions of ieading equip-
graphy, pul Mng, 8 4 ¢ 8. mont. | l=—8ervicing fassimile equipment. (2—
police dep and Dotailed serviee a@stes.

dozens of other placea?

Sios ey o 10 DAY MONEY-BACK GUARANTEE

toiled notes on servicing fec- 232 Madison Ave.. New York 16, N. Y.

simile equipment. In clear, easily I':l l.;lli:ilued find !|. 5 ‘;{6-':“"'°'dm| (ﬁll °""k'd€m°§;uu'v’"dcc(i%l?i

ood or 3 amount pius affe aND: L4 pay postman. o C.O.1).
underst d '"Im" you Ie'::n. sbout outside U. &. A,) If books are not satisfactory. it is understood 1
the istest developments, their pres- may return them in 10 days and you guarantes to refund my money.
ent and potentisl uses, how they

operate snd exactly what makes O MODERN osol:,!r{.el..oe‘zg&ms AND THEIR Usz.s

EIryrarty (36.50 outside U. 8. A.)
e I O FACSIMILE. Price $6.00 (86.50 outside U. 8. A.)
sll radio men who realize that it
pays to have specialized deta on
sll of the latest, fastest-growing AGAEOND. oeoee s aeen e ene e ae e e ebe e e s s ie e aee .
developments st their fingertips.
Send coupon now! Read it for 10 CILY. Z0N0 & BURLO. . ....ove.inennianeaneannaancasatiaaiaaaeen
ful! deys AT OUR RISK! /AsssEEEENNETEENESCESEEEN SN

BY THE PUBLISHERS OF FAMOUS GHIRARDI RADIO-ELECTRONIC BOOKS
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SOLDERING TOOL

Instant Tool Corporation
New York, N. Y,

The Super-tnstont soldering iron offers
a new design in quick-heating irons by
employing a Quick-heoting eiement to
bring the tip to scldering temperature
and a ''bucking coil'' to maintain the
temperoture ond prevent averheoting
and scaling. Unlike thermostoticolly
controlled equipment, the iron is moin-
toined ot constant heat os long os the
switch is held on.

»

|

Fhe iron works directly from the 117-
voit line; using no tronsformer either
in the tool or independent of it. Weight
is uwnder Y2 pound. In the specimen
tested. wire solder was melted in 12
seconds from the time the switch was
operated.

CODE-PRACTICE SET
Martin Mig. Co.,
Broaklyn, N. Y.

The Dupiex Practicode is a somewhat
more substantial version of the fa-
miliar code-practice device long sold
to children and beginners. A standard
telegraph key is mounted on a smali
board with a 4.inch PM $peaker and

—New Devices

a tone producer. A flashlight cell fur-
nishes power. Terminals are provided
to connect similar sets far twa-way
practice,

R.F. POWER SUPPLY

Spellman Television Co., Inc.,
New York, N. Y.

This completely enclosed r.f. power
supply furnishes 30 kv for vuse in dust
precipitation, electrostatic painting, in-
sulation breokdown tests, and projec-
tion television. Up to 500 po may be
drawn. Output moy be varied down to
15 kv. The supply includes o focus con-
trol ond voltage top varioble from 4
to & kv for use with STP4 projection
tubes.

TV PATTERN
GENERATOR

Hickok Electrical Instrument Co.,
Cleveland, Ohio

A test pottern is provided by the
model 420 linearity-pattern generator.
The output of the generator is connected
to the antenna terminals of the receiver
and o switch set for horizontal or ver-
tical lines or crosshateh. The- pattern
is said to be more accurate in most
cases than broadcast potterns. The
principal advantage of the generator,
however, is that it allows the technician
to align the receiver when no pattern

under rigid control.

In oddition to the heavy power stacks
of a wide variety of voltages and currents,
Seletron Selenium Rectifiers are also fur-

nished in small sizes.

See your dealer or jobber. i he can't
supply you write us. Address Dept.

RS-22.

®RR RADIO RECEP]

OR CO

CONVERSION JOBS

Today, thousands of nationally known com-
panies are using Seletron Selenium Rectifiers
in hundreds of power conversion applica-
tians becouse of their uavorying depend-
ability under the roughest service conditions.

A rectifier with such an enviable back-
ground of satisfied users MUST BE GOOD.

Seletron quality is na occident. The aut-
standing performance of Seletron Rectifiers
is the result of o number of mechanical
operations and processes which are held

VIPANY. INC BR

281 WIEST 19TM STRUIT. Niw Taew Ny

is being broadcast or when o fringe-
area location may make broadcast
pattefns unreligble.

MICROPHONE STAND
Electro-Voice, Ine.,
Buchanan, Mich.

New desk-type microphone stands
are offered with o, momentary press.
to-tolk, lever-type switch built in, The
switch may be locked in the ON posi-
tien by pressing a locking button. The
switch is o self-contained unit which
moy be removed from the bose; it is
available separately.

b .
DISC CAPACITORS

Sprague Pioducts Co,

North Adams, Mass.
The new ceramic disc capaciters con-
sist of o dime-sized or smaller ceromi¢

—, plate with high dielectric constant with

silvered electrodes fired on both faces

of the disc. Each copacitot is coated
with an insvlating resin.

TWIST-MOUNT
CAPACITORS
P. R. Mollory & Co.. inc,,

Indianapolis, Ind.
New labels placed on the twist-mount
FP line of capocitors make identifica-
tion easiet, Rating and port number,

14 BALLOBY R (0]
PR

. & 3
v

as well os makers' name, appear an
each. Recent improvements in the co-
pacitors include stronger anode tabs,
ability to withstand higher discharge
currents, new high-surge separators,
greater heat resistonce, extra-heovy
rubber seal, heavier cothode tab, and
special etched cathede,

D.C. POWER SUPPLIES
Opad-Green Co.,
New York, N, Y.

A new series of power-supply kits jor
producing 24 to 28 volts d.c, frem o 117-
volt a.c. line is announced. The supplies
are designed primorily for testing ond
ground operotion of ,gircroft and ma-
rine fequipment. Supplies ore ovailoble
with copocities of 2, 5, 10, I5, and 20
omperes. A ftopped primory an the
tronsformer permits odjustment of volt-
age.

TV TURNTABLE
Krence Mfg. Co.,
Chicago, Il

The Tele-Turn is o metal turntable on
top of which o television receiver may
be placed so that it may be faced in
any direction. Heavy-gouge steel 13
used in the construction, and the top
plate is felt-covered, The bottom has

| =
L 4 A
&
rubber_suction cups to prevent ship-
ping. The heaviest receivers can be

sugported on the turntable; but: only
a light touch is required to .revolve it.

KILOYOLTMETER
Bradshaw Instruments Co.,
Broo“yn, N. Y.

The Kilovolter is a' two-range non-
electronic voltmeter, Ranges are 0-25,-
000 and 0-50,000 volts d.c. The meter
has a 20 pa mavement. Input imped-
ance on either range is 1,250 megohms.

The meter is ¢ 4l5-inch unit. The multi-
plier resistor is contained in the poly-
styrene probe.

PA AMPLIFIER
Allied Radic Corp.,
Chicago, Il
The new version of the Knight 20-wott
amplifier is flat within 2 'db from 20
20,000 eycles and has less than 2% dis-
tortion ot full cutput, Hum is 80 db

below rated output. A built-in equal-
ized preamplifier is provided for vari-
able-reluctance pickups. An isolated,
equalized output is provided for crys-
tol disc-recording heods. Separate
bass and treble controls are included

TV ANTENNA
Ward Praducts Carp.,

Cleveland, Ohio
Model TVS-47 is a cormbination of
high- and low-band folded dipoles and
reflectors. Installation time is reduced
because the antenna is preassembled
ot the factory, The high-bond section
can be oriented independently of the

low-band array.

RADIO.ELECTRONICS for
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SAVE % ON A HALLICRAFTERS S-56 or S-59 FM-AM CUSTOM CHASSIS

HALLICRAFTER'S $-56 $59.95

$110.00 VALUE 11-TUBE FM-AM CHASSIS
YAUTOMATIC FREQUENCY CONTROL ON F.M,

R.F. STAGE ON F.M

HALLICRAFTER'S $-59 $32.95
8-TUBE FM-AM CHASSIS
PUSH-PULL AUDIO—AC CONSTRUCTION

odel 5-56 Mallicrafters, hixn hdcllw. 1& tube AM/FM radlo recelver Model 5.59 Hallicrafters. high fidellty, 8 tube custom
husnll for the breadcast band and 108 megacycles, Auto l recelver  ehassls, for FM/AM reception. Size 1214 X
matic frequeéncy control on FM holdu the luntlon in turie. Mno con- T14 x 8%, An excellently englnheered chassis.
on on rear of Chasils. l"ull range tone control wlith Lase boost, those used I 8300.00 comml.-relll
Push_pull K8 tubes id audio system. 1ally BE FM/am a0 4,000 cps.
fiat from 50 to 14000 5. Wde Vision ‘accurately callbrated silde $32.95 Jack on chasals. Recelves
11-TU FM/Am le diol, with pre-selectlon on broadcast band. ()ulput tr-msl’ormer 1c. Accurately ¢allbrated slide rule dial. An
obEL s“g ssg matches 500 o line., 4 ntennn lerminuls two for AM & 0 for work on this set. Output tronsformer matches 8 ohm volce eul
PO Ga Bs % This is the finest type Tadla " that. We know of today, GVt Jene speaker; welght 18 bs 58 chassls

our_order in early. Dealun ¢ to be used In commercial
S(YO0.00 elass. The regular dealers het on_this is

with |ubel.
4 x B oz, PM aker (O.K. console rabilnet 2.98,

ratllos selllns in the *4()0 (l(l

10, Tucky ese brandg new,
Instructions,
I $2.50 extra.
speaker. Plck your

Nalll:r.ﬂlerl 5.56 Chassis with
nhm to speaker
sformer and our
super heavy
Oxford

Wallicrafters 5.56 Chassis with
ub ohm to snpeaker
magch]ng tranaformer -nd Model
A-15 PM Jensen 18 Ineh 6 Ib
mnznﬂ. speaker, Thll ‘!i\'es you
R c?lmnlvtn radio for cus o) I;I_;

stajlatlons. Shi ns: el
- No 656 A 15PM.

Hallicrafters 5-36 Cha
fun.-- bhm  to pcakcr
tehlng transformer and
Model CR-13X 12 ineh coa vdll
PM wide ranRe speaker. This
gives you a complete radlo for
custom lnﬁlallu ons. R};{lno{‘m:

g.saciu:;’x. 8- 58 ehnsslﬂ with
2

ou
rndlo for mntom ln-nlln-
8 IIH

Dkl{e

Jensen 'ipenker s..»a chas: 5 e o 4 Monxk. mm)mm','s \wlzm :l‘ i

E 2 i Il ch coax ™ n or No. 5.

i e S T T S a rl‘nnté:hlnll)!u *{rna. A AL for Oxford Shéaker s s-‘&?ﬂnng’u k-

G.1. dual’ speed .m:mm-r Rtock $71.98. G.1. Dual s o anzor er _trans. or only .
17.98 Stock . G.I. a3 17.95. G 1. Dual Speed Changer 'No.

REGGET SRy = Ho 1.73 $17.95 exira.

below) S by ra.
an lube-. with our rt-nular $12.95, CR-13X Coaxial 127 PM speaker,

CONSOLE CABINET FOR $-59 §19.95

Beluuful hlond console cabinet. Slze 17 x l x 337 high. This cabinet
ded for wse on & nationally knuwp 9.00 radio-phono com-
bl 1l|on, The mwcr half of the cablnet is d. \l«ml for slbums_ The upper
half has @ hinged lid. which covers the radio and changer. Radio ranel
u 15 d ma he ordered ready eut for Halllerafters 8.58 or
blank nel r inatalling your own chaasls. Changer D:lnel in
hlnnk. will hold a eh m:er \m to 12 x 15 CIhInet will hold & or a
6 x 9% speakerl. Shln No. B.d b|0nd. Cablnl'
e R iallierattorn (il Biov Hotd 8-38)

aln for 542.95.

ready eut for

0 x 97_Alnico V PM speaker......... R T

Stoek NoO. JB-3X same but blank radio pan:

Stock No. B-1000 c'lblnﬂ. ust-as we bouum. them You I‘E'ﬂn nm r-.qlo "and ‘chs
W) anger area I8 now 15 * and Tadio srea B x

area to suit your o
4* fitock No, B- 1000. $1

5 e
ShiPping welght 40 Ibx..

CAPEHART TWO POST 59.95
RECORD CHANGER

Used on famous.
d new. but
ced

'S] 2.95

3so0 with
As:.-ucl...'ro car!rlm:- Plavs
10 127, or 12 10” records

re-

llaunce canridres. L

General tack
No- Gi-73. Dual Speed. With

12 INCH COAXIAL

15“9.95

fnstrument S

M. SPEAKER
RESPONSE 5] 2-95
40-17000 CPS

Regular  $32.50  list  nationally

Alnico v coaxlal

the G.E, |
ty e, Base size 1414 x 8. size 11 Astutie reveraible cartridge: known. famous 12
co“"ef' " nhllr*la e;‘é.gs M ;.\‘v. 78 A B;'_n':e s‘iz g‘éﬁ permnuenl needle:. Plavs PM spesher. atches imy P whm
cryuhll cartridice and permanent (wn for $35.00, i 1‘0 3132' l_’all(.:"”'!;ccordu. ‘°‘ﬂ ‘::3'1"' ”:)‘é“'i‘“’ o D, oy
. $1.00, J red hot changer value. a or .
""ﬁ!le eane: m:.""\?;m G.E. RPX-010 varisble reluctance wm O e o AL Net  ifrice  $19.95, e “;’"';“Y Iamous $600.0 oen“r-m% ‘f.u--
Gariridre. $2.95. extr retibrette covered base. $17.95 if you ibuv, with O et o st A kRIS .
Made to fit kut.hrmu"co\‘md base, $1.95. extra. Sl 95, extra. an §-536_or. 5-38. Vet Rt ORe o
P —— S ——
OU'I'PUT TIANSFORMER 12-TUBE ouR F
“ MIGH FIDELITY . o BUY Y TELEVISION MATERl'AL ROM McGEE
—20;000" s = . .
20_20,000.CPS.  orms SALE! TV PICTURE T V. POEOOR 595
lat
DEIGRISE "p‘.fe"' AM Tubes Dumont Faraswortn Televlaion
$6.95 EACH ; , B Bhraty Siad, TRkdper
o ot o o s, S l KiT 12QP4 only * 1 ¥1bul:‘l.lupcri_nsnlsl:e
. 4x ube sock-
Wh, v $20.00 or $30.00 for an oul- . ~
1 Dul¥ g“g_"’"‘"’ qualit; "“d ""”‘ fidel ity : 339'95 s2|1 ’: par.s (Kesisior nnd Czrnmlc éolldl('lllo!l‘l‘:;“:lg
] t‘;\&l::,u't’uunn;l:::’wr. ne _zgvm..tf,rr. R our leader colls or rrx:ns((‘)rmerl ue tugﬂu unn. 5ween
- N syne, clrcuits are all pba
: iogtﬁﬂ.‘iﬁﬁ Ag%‘ I’e:qgalca fv?l(i‘:lﬁ:';.d r‘-isf"&fn\::r::emﬁa‘lo.";:l'ullhlnﬁhn‘tq ;uf X 10BP4 °"|Y Fhis T.V. Cnansls s Idcal for the e i
b oI 3 compound lief Sy by || snrinteriof, dt RN SO 50D 1o $19.95 i e R A
actual net welght. 8 lbs, 11| aee, g Crn T Far, S OB e (3 As usual. MeGee offers vou a betier bly. | from. Furmished whih e 1948 resulsr $3.00
I you the best quality from your y| 1630 ke .-n A8 U 08 me ( r e .
nudlo nynl m, transformer. wning on FM.) Tlu- xnudlo system i wide We have on hand 100 D“"‘ﬂ"' QP4 Pic. Supreme Publications Television Manual.
D Response essentinlly flat from 20 to 1| range 4 b, _inter- ture Tubes in oflinal cartor firat anality. | ek has n complete Achematie of this
1 20,000 cycles. We have 1rk aeveral 1 wound hh.h l\delllv ouwut matehes 8 ohm while they last ‘only $27.85. This is the chasxis ax well an B poes of serv m
1 high fdellty outputs in our lab and And s (base and best value in the U.5. today. formation.
this to the best value. Even mough |np utls for stand- 108P4 10" Pictufe Tubes, manufscturer 1f You want to nlny wnn Televislon here
! your amplifier only puts out 10 or 15 1T ectrh: variable re- atates. thexe ibes are well wlihin tolevance lu chance to ge
1 watts. is 34 watt job |8 What you 1§ Mlke input for crvstai or dy namle but not quite ni~h enough to bear our brind sworth GVZ60 l-urﬂ.nlly bullt up Chaskix
unuula nme Connecting ihstructions are used for 18- MeGee's tests fall (0 show any differ. nnd 48 Supreme T. Manual all for §5.95
1 mished., ock NO. ‘\_403 siipn 1 Iim: nmnlllwr. or ence between this and any other ' OBP4. l lude gor'ncc for 11 Ibs, GVZE0 Chassis
I weight 8 |b, Net pri . . se.9s | m] nd _system. Full factory guarantee. 10BP4 net $19.9%. y
Jimmemeram e on .- --——— chnﬂ;\‘l(_!:t size, g':l il e '/‘v"l-l N‘rm: | Sockets for either nbove tubes 49c_each.
nunel N v ery ng Urnis W
u
ST. GEORGE WIRE ‘ Wi inclpine (ubes 64G3, 6SHTY, LOBAS, S arktas: Tarzian TELEVISION POWER TRANS.
5Y3. The 4 RF =scctlon Is ;\d \le r P
RECORDER MECH. feolls and sockels), make this kit easter 13 CHANNEL |
| for you ta build. 6~ sllde ol diat. Com: T.v. TUNER |
s lete kit l\lodesl:‘gngig 51, wits photos and = . Y. L 7.60 {D,\,"a.rmn o
nstructions, 5:-LH eirl & D420 1
$t. George wWire Rccorder Mechanisms, | Speaker recommended. Oxford 12%, 2" nz. - —a ONL' 9. 95 (l:l(] Jvocl‘t p’rlrln.n‘:v'." sul:y':klll::
Blrnnd new, complete (ul\n rI rdgrn nnd Pa curved cone and 12" volee cofi. Sarkes.Tarzian, 13 chapnel tuner for Tele- 1 gl-le voltage lnl ment
plavback mechanism, (Als0 Playe, P | s "yr0:00 fexln: vinton recetvor. ‘Tnin 3 Lupe front end _is for part of Farnww T. V.
e e (1) (houn Lk all wired. including tube n 8. The kame TV | Foraln. 375 voln D.C. 6.0
itecords ipd plavs bic N PR front end ns used by several Tl R R ang, o volt Aot Adjustiable \ollnlt
siandard '"’“::" e m“”(' phe Win n- manufactarers. Bullt in anteana trimmer. | Size. Qg x oy x 3ot nigL -ihlna n
sram for 3 tube convertor (odupis, raglo g T BE o Wit printed " xchiematic | dlagram. ;;:‘FM- Seoop nrice. GVE
m::rlégo;wgmm P E Priced complete wnn er. . - mi-.

B 572

ac
BE le nE nmplmer. 'rn-
& ¢ price. All wise

wer Tra o
\ 3
o x x A D KIT Lolieaad kot JEFFERSON T.v. PWR. TRAN
p‘cku Lvr t;ngx&lrh ;rlulnut Is 10 he n-id ln:o vo“,r \;:ge&cngrn(:, Iﬂv 'I:‘nwl'l; I';r-:r\ll;rmor. similar 1‘3 R.C.A
H mounted Aned used w e FNR- i vol cycle.
$3.25; 40 min., $ North GVZ-80 chamsis, ndvertined to the | D.C.. filaments 3 vuilu at 3 am
Crystal mike and 4 lefi. Wweight 2 Ibs. Stock SK-Ta. Net At 3 amps and 6.3 volts r!l K amj
WIRE RECORDER CONVERTER $12.95. m price. Sarkes-Tatzlan. 13 chahnel tuner with i slro REPEES 5 a”. Shippine
With thiz 3-fube converter you "" 3 tuhes - .. 1 EEAsSEE T Ihs. Stock lo MB 2. Net price
the 'st. Georze Airking, or Webs 6 Tubo“s“?erh:'l.rmnrnlzlmel:a inc-ncF Kit. |
2 andsm to any radio | using full size tu ous: n & Farns. |
g ““"‘,’,‘;‘;‘,’ﬁ_e'o'.',‘ﬁf' nl nnm;oﬁ; adle | o n plastic cabinet, with slide rule dinl | GI T.V. FRONT END SCOOP $1.95 | ',"“'“"h" vertical Deflection Output Trans.
eRRATY. g Yoolur It into the phano imput of | 1i.F. stafe. 2 gang condepser. toop antenna G 4 13 channel T.V. front end. Requires | VD.3060 hipping weight 2 Ibs. Stock No.
your ‘amplitier I e e to piate of out- | and 5% speaker. Thin makes a factory ke fubts acs and 2_GAGS. These tuners are l S0
Yot tube: AC-Transformer conatryction. Al | radlo; TuC cadin mium chassis {8 ready in (s Hinems are | Television Facun Cail, om Uit or 10 4T
for mike vosition switch for quick and sockets are insialied. This Lype of kit dxperimenter and for bullding TV hoont 27 tuhen. Similar to R.C.A- No. 203D
changing from record 10 play:hiek. lr usually sells for at least $15.00. All Dn[l- Alno foF KChoo!S 18 elngx Foom alas mﬁoall‘l“: Net vrice $2.49
ready wired: and T enoted i inatructions mqg"-,hma Including tuhes: 12K8. &:{h:’h e Mo A TAXT welint 4 Ibs, Rel ! BixoTa Oemllsior TransiormyrgBiogl No.
7 pre-amplifier; 5 18 ' . L pr
02, 1el ok S rectier. Block 2 RR-4. | diagrains’ina nhotos.” Kit \[odel. rs I $iTs: Wit ot 3 tubes 998 extra, et
het, 512.99, Se oo .- -
TELEVISION COURSE $3.00
Sam's Televislon Course hook., 218 pages,
T.V. explalned to you in everyday languace,
l P‘: think it's the finest value today.
....53.00
.-i[ Ward "TVH-9 Television antenna. Stacked
hizh and low Land folded diboles, with re-
; g fiectors  and Mmast. s13.00_ net.
f i 0 ;: McGee's sale Price. .. STl Use.as
5 WATT KIT MODEL X 45 KIT MODEL DE-é
TM-4 $6.95 TM-8 $8.95 | 12 WATT KIT 20 WATT KIT KIT M2 2 X 3-WAY
TMm.s, 5 Watt Ampilner Kit, Idea = =
':;'; N-‘:gler:ner construction, Has festures of T™-12 1-“0 .95 2‘“ -20 $15.95 complete Garod Personal Pon?ble naalo Kit Pch ME UP
mrher priced amplifiers. inputs fer phono Kit model -12. 12 Walt Ampllﬁer kit. °¢=| x 45 Made from genuine Garod fac- PORTAB LE
% up of mike mpensation for the G.E. Ideal for a high quality record ,{h a8 o hed parts. A complete kit to hulld
ariable Reluctance pick up. Push pull out- P.A. System or recordin: -mvllm-r latched ghl‘oa(l(‘lnl, batlery rated 4 tube reeclver RADIO
put gives e qu:-lrly. Output to 8 | component partx Teady DImChed chansis. e mll in slze 8 YaX4147. WelTht 314
P i, Volge i1, Variahle tone cont and | control fadea from E to mike. Input 2 Gang Suberhet circuit set comes ob ONLY
fader control. Readv punched ch#skis, Thia:| fompensatjon for Vnr|nhle l'k‘lucunre \\-h(‘n 11 opens. Rugwed metal case with col-
Taken a top auality AC-DC Audlo Amplifer, [ Bick ub. Qutp: mlu:hu 8 ohm Voice Coll. ored Dlastle front lnd Back. antenna
TAKeR "compiote with tubes. diarram snd Mi} n 110, Furplched with atasciam and pnotos.
photos, Z—-50B53. 2— 2Ax7. nlul selenmm tuhes and 87 LA B-B: H rv. Wil ogether
rectifier. £ht b 0. T f llkr :\ rmetnry buiit_radlo. %mnmng welzht
a8 & 3 e .m‘ l,“my 4,..‘ atand lo [+ £zX-45 S1 M SWT | sensational New 3-Way Paortable ndm Kit.
’n (3 Model -4WT Ampl Ilev n utility  mike and desk stand %4.85 --xtr-. ]‘omhl. Rndlo is X-45 wired n‘udv 1o oper- 4 tubes plus reclifier. Moused in an all
TM-4 Kit wired ready to operate net 39 Mode! TM-12WT nmplifier is T'\l 12 kit ate pet $14.95 sluminum, leathereite covered case made
Wit Model TM.B. A Wau nmpllm-r Kit ror wired rendy m operate net $14.9 mike Modtl l by Farnsworth, p up lm with loop antenna
utlisty ume, paging. | Kit Model T™M-20, A hizh ulllty 20 Watt DE-8X. Bl'o.'ulcnsll 800 to 1300 KC from bullt-in. Size ) &". Bulld yoursvll‘
Matched component n.«rln. ieaay pUm-herI Audio \lelﬂer with la.: 1“ Power Trans- elther a phonograph nlck uj or mnu- anu 3 professional looklnL' rmuo with this K|
ghassls. Varlable toné former and Push mlll *s. Inputs for mike any radio recelver I.Very prece fumished lncludins. tuben: 115
“pdes from mike to phunn lnput mmuen:l- or phong ckul Comrx-nnﬁon for G.E. ecordiny ampllder. Bmudﬂlt lone cuallul. IT1. 185, a 3Vé, a8 well as ensy to fol-
tlon for 3 Vlrl-hl Rélu plek up. Vnrl,.ble Rel uﬂnnre plck up. Tone nnd fader Has fnder control m  mike low diaxram and photo. Piecelves broadcast
Output matches B8 ohm Voice Coil. 15 Mall trols. 1ias heavy quty unijversal output simulating & regular brcmdcn.n atation, 540 to 1850 KC. I;‘m- met will make o full
Power Tran: er. Price includen tubes. tnnlformer %o match one or two mpeakers. Works on 110 \‘ul‘% C. Repdy punched two gang superbet, that looks llke o $40.00
dinvram and Bhoto. Puxh pull B8AGQS. two | Ready punched ¢hassls. Price includea tubes, chassin. Pri includes A Wiring |Il.'V‘a"\~ radin, We ahould ank $17.00 for this kit
ifier. 1 el TM-8, dlas'rum and phota . 2-68L8. 2-TNT. photos aml tuben. 2:35R5. 12877, Howeyer, line pro uctlon makes this $12 9%
welght 8 |bs. Net $8.85. Cr!nnl Wike snd | Frequeney reapo 50 to @. Kit model axX, welght 4 Ib-v th 568.985. price pPossihie. P-4X. mmnle\
utdlity jesk atand 34.03 odel Nlnrh-l T\l 20. Wemht 20 Ihs. Net Crvstal Mlke .md dt-nk nmnq 4.95 extra. kit less hnlu-rh-m ':h an welpght 1bs.
TM-SWT amplifier 12 TM-8 kit wnnd ready | Model amplifier |n TM- Model DE-8XWT Is DE-6X it wlred ready Net price le 8. For hnueﬂen 0113
to operate net $11.83. wired rs-uiv to oo-rntr net $20.95. to operate net 58.95. volt “'B* AT s: 23 <Xt

with order. mal.

McGEE RADIO COMPANY -

OCTOBER. 1949

Prices F.0.B. K.C. Send 28%p deposit
sent €.0.0. With Parcel
post Orcera include Postage.

» WRITE FOR BARGAIN FLYER.
1424 Grand Ave., Kansas City, Missouri
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Foreign News
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|' OME months
ago I describ-
‘I ed a new de-

parture in
dry-cell design —
the Vidor Kalium
type of caustic potash zinc-mercury cell.
Apart from its ability to maintain a
steady e.m.f. under heavy loads, the
outstanding features of this cell are its
strong airtight can and its freedom
from liability to cause damage by punec-
turing and letting loose its electrolyte
when approaching the end of its service,
As any can testify who have had ex-
perience with the mess and harm that a
punctured dry cell can produce in deli-
cate apparatus, this last is a very strong
point, In the Alpha Leclanché (sal
ammoniac-zinc-manganese dioxide) cell,
due to appear shortly on the British
market, the make-up is in many re-
spects similar to the Vidor, as those who
remember my drawing of this latter cell
will realize by comparing it with the
drawing here of the Alpha. The makers
of the Alpha cell claim that it is un-
affected by wide temperature variations
and that during a long shelf life its
characteristics remain exactly as they
originally were. Whether these claims
can be substantiated I cannot yet say,
for I have not yet been able to obtain
a batch for laboratory tests. The Alpha
people are very confident about the per-
formance of this new cell and state
that, when it is on the market, they
will replace free of charge, not only
defective cells and batteries, but alse
flashlights and similar devices damaged
by leakage of electrolyte.

From France I hear well-authenti-
cated rumors of the perfection of an en-
tirely new kind of alkali-cadmium-
nickel secondary battery. This also is
hermetically sealed in a completely
leak-proof metal case. It, therefore, re-
quires no attention whatever, save re-
charging when run down. I understand
that cells of miniaturized type have
been produced, which are also of very
light weight. It is suggested that bat-
teries built up of such cells may pro-
vide A- and B-currents for hearing aids
and similar small appliances. If this can
be done, it may lead to radical improve-
ments in personal and universal radio
receivers, walkie-talkies, vacuum-tube
voltmeters, service testing equipment,
and a whole host of other electronic ap-
paratus.

European Report

By Major Ralph W. Hallows

RADI10-ELECTRONICS LONDON CORRESPONDENT

TV Program Exchange

For a long time France’s only regu-
lar television transmitting station, sit-
uated in the Eiffel Tower, has been
working on a 4565-line system, while in
Britain 405 lines is used. Both countries
have interlaced scanning with 50 frames
(26 complete images) a second, and
with positive modulation. The French
station suffers from lack of revenue,
since its income is derived from TV
receiving license receipts; hence its
transmisgions have hitherto been rather
scanty, and it has not been able to pay
for some of the very fine talent po-
tentially available. And there you have
the perfect vicious circle: small num-
ber of listeners = inadequate funds for
TV transmissions — few program hours
and not very good entertainment —
small number of listeners.

[
f o
N
N
‘* 2
g 5!

Alpha Leclanché cell. A—double-sealed metal

top: B—plastic seal; C—wosher; D—expansion
chamber; E—metal shell; F—seamless zinc can;
G—moisture-proof bitumen boord; H—depol-
arizing core; |—paste electrolyte; J—carbon
electrode; K—the metal bottom reinforcement.

We in Britain, on the other hand, are
rather differently placed. To use a radio
receiver we require a broadcast license
costing $4; for a TV receiver the li-
cense costs $8. The government collects
all the license fees (a total of about
$45,000,000), takes its own percentage
for collecting them, and hands the rest
to the BBC to spend as its council de-
cides. The result is that the TV expen-
diture is far greater than receipts, but
this is counterbalanced by spending a
bit less on sound broadcasting than its
own license fees bring in. Now that
France is to use our 405-line system we
can relay some of our programs to
Paris at little cost to ourselves and to
the considerable gain of the French

www americanradiohistorv com

listener. Paris, having saved by using
our relays, will be able to splash money
on a certain number of programs by
French star artists. These will be re-
layed to us and we shall benefit accord-
ingly.

I'm not maintaining that the 405-line
system is perfect. All I can say from
a good many years’ practical experience
of it and of systems using fewer lines
and more lines is that it does provide
a steady, well-defined, and enjoyable
picture, so long as the transmitter has
a genuine bandwidth of not less than
2.7 me for the vision channel alone and
the response of the televiser is equally
good. We shall eventually have a 1,000-
1,100-line service and France is going

‘ahead with 819 lines. But such things

are very much in the future. Until some
means is found of producing low-priced
televisers really capable of handling
the enormous bandwidths involved in
definition of this order, I'm all in favor
of using any system of lower definition
which gives real entertainment in the
home at reasonable cost to the ordinary
man and woman. So far there are no
signs of our being able to solve the
problem of transoceanic TV relays, but
it is possible to “pipe” transmissions
over the whole of either the American
or the European Continent by co-axial
or radio links.

Everyone of us wants to see television
succeed in gaining the place it deserves
as the finest of all sources of home en-
tertainment. To me it seems that the
surest way of bringing this about in
the quickest possible way is the adop-
tion throughout North and South Amer-
ica of the most highly developed system
existing there (525 lines) and all over
Europe that of the best developed sys-
tem existing there (405 lines). Do
just that and two things follow: relay-
ing slashes program costs, though in.
creasing entertainment value; prices of
televisers come down since manufac-
turers can plan real mass-production
schedules. And those two things are
probably the most vital factors tied up
today with the progress of television.

Marine Radar For All

The British Decea firm has just
placed on the market what it claims to
be the world’s lowest-priced marine
radar equipment. As this sells complete
for $6,000, I think they must be right,
for I know of no other set made in any
country at anything like the price. Don’t
imagine that the low price means a set
of indifferent performance, or that costs
have been cut by omitting some of the
more complex—but very useful—fea-

RADIO-ELECTRONICS for
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He finds trouble by ear

As this cableman runs his pickup coil
along the cable, his ear tells him when
he has hit the exact spot where unseen
trouble is interfering with somebody’s
telephone service.

Trouble develops when water enters
a cable sheath cracked perhaps by a
bullet or a flying stone. With insula-
tion damaged, currents stray from one
wire to another or to the sheath. At the
telephone office, electrical tests on the
faulty wires tell a repairman approxi-
mately where to look for the damage.

A special “tracer” current, sent over
the faulty wires, generates a magnetic
field. Held against the sheath, an ex-
ploring coil picks up the distinctive
tracer signal and sends it through an
amplifier on the man’s belt to head-
phones. A change in signal strength
along the cable tells the exact location
of the “fault.”

Compact, light, simple to use, this
test set makes it easier for repairmen
to keep your line in order. It is another
example of how Bell Laboratories re-
search helps make Bell Telephone serv-

ice the most dependable in the world. BELL TELEPHONE LABORATORIES

Exploring and inventing, devising and
perfecting, for coatinued improvements

and economies in telephone service,

OCTOBER, 1949

www americanradiohistorv com
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Forcign News

PRICES SLASHED!!!

Fits tu the Date of Yous Hand/

A complet Trammiter ond Receiver Kit for 75-80 merer C.W., in-
corporoting these features: —  jatess mulpurposs tube —Crynol
d - d ive receiver = Buirin
AC-DC 110 V. power supply — Plug-in coil tor recoiver frequency
chonge — Single contral operates lransmitier or recaiver = Some
Onteana lor Irdnimitting or receiving. The “Mitey Mits " iy ideol
01 0 beginnert projact or a3 an oua fiary for ihe oldtimer.
Te1ts hove 1hown remarkably grofitying resutts. Get on the
oir with the “Mitey Mite,” while rebuilding Ihs main rigl
Yube fine-up: 12 BAS Det., 3083 Xiol Osc.— avdio
Amp. 35W4 Rect. Xmiri Pevr Inph: 4.5 W, Over-all
Dimansions: 77K 3" s 344", Shipping Weight=3% Ibs.

Immadiate Delivery

ORDER NOW'!

23% ©ik DAL £.0. 0.

Complete MITEY-MITE «it+ @K
fess hey and headset)

TG-10 PHOTO ELECTRIC KEYER—Used hy Army
for .code pracilee. A high guln 25 watl heary duty
anilifler with phone cell inbut. Moy he converted (o
PA o¢ Phono ambplifier. Uses 2-68J7, 2-68NT. 2-6L6.
lr.’xni(e and 1-923 tubes, Less tubes. tupes and reels.
Bing. Wt. Approx. 110 Lbs, .Kxpress only ! Gowd con-
dition. Slze: 21° x 15" x 12", Only—$14.50.

SCR-522 VHF TRANSMITTER AND RECEIVER—
The _best all around job for 100 Me. to 160 Mec. work.
Used in cabs: by hams and speclal services. Mhpg. \VE
;la)l;r;g. 60 Lbs. Exbress only! With all tubes. Each—

PE 125 BX MOBILE VIBROPACK POWER SUP-
PLY—=Flectronic Industries. Leasy duly. Ideal for
Mablle. Marine or portable P, A. use. Input: 12 V.,
@15 A or 24 V. 7.5A. (utput: 475 V. @ 200
Mu. Complete with twe RK-60, Nectlfier tubes and
Instructlon hook. Shpg. Wt. Approx. 75 Lbs. Exbress
only! New--85.75.
TS-i/ARR-i TEST OSCILLATYOR—For ARR-1 Re-
telver. Fred. runge 334 to 258 Me. Gold plated cavity.
Housed in attractive black wrinkled aluminum case.
Complete with tubes und antenna. A steal at this low
pricel Bhpg. Wt. Approx. 10 Lhs. New—$3.75.
MN-52H AZIMUTH CONTROL (Bendix)—0-380 de-
frees. With 3 V. Pllot Lite and Manual Spline fit-
Hng. New—75¢c.
AN/APN-I ALTIMETER—V.H.F. Transmitter and
Recelver aperating In 400-500 Me. reclon. New, com-
Dlete with tubes. Dligs, Indicators. dynatuetors. an-
tennze and manual. Shpg. \WWt. Approx. 80 Lbs. Ex-
Press onty ! Only—$24.50.
274-N SERIES. WIth tubes. Very zood condition.
RC-434 3 to 6 Mc. Recvr. Shpe. W& 8 Lbs. $4.50.
BC-1435 7 to 9.1 Mc. Recvr. Shpg. Wt. 8 Lbe, $6.50.

"‘;-74?3{‘ 5.3 to ¥ Mc. Trans. Shpg. Wt. 10 Lbs.

Express Only!

DYNAMOTORS
PE-6 Input: 10 V. Owmpyt: 300 V. 200 Ma. Good con-
dition. $1.25. ° =

IPE-55 Input: 12 V. Output: 500 V. @ 400 Ma. in-
I‘armltlenl. With filter box. Good. used condltion.
5.75.

Pf“b“ Input: 12 V. Output: 220 V. @ B0 Ma. Used—
.50,
a.\l'b.'m Input: 24 V. Output: 220 V. @ 80 Ma. Used—

DY 16/APG-5 Input: 28 V. Output: 100 V. @ 100
Ma. New—$1.50.

Z-515-PM. Input: 12 or 24 V. Output: 500 V. @ 50
Ma. New—$3.00.

7-516-PM. Input: 12 or 24 V. Output: 275 V. @
110 Ma. and 12 V., @ 3 A. New-—$2.00.

DM-21-CX. Input: 28 V. Qutput: 235 V. @ 90 Ma.
New—$2.50.

DM-21-B.
New—$2.50
DM-35 SPARE PARTS KiT—Consists of 50 sets Lv
Rrushes, 50 sets Hv. Brushes. 8-.003/808 V. Con-
densern. 2 sockets. screws and 1 can of non-fluld ofl
lubricant. Complete~$1.50.

Input: 14 V. Output: 235 V. @ 90 Ma.

CABLES

8 conductors, color coded. Rubber ctovered No. 20
stranded. Itubber jacket 12" OD. 150 Fi. coll. Ex-
press oniy ! §10.00.

19 conductors. Rybher and fabric insuylated. Color
coded. No. 14 strunded. Heavy Rubber jacket 1 O,
Weatherprool. 25 ¥t. Min. ornler. Lengths to 250 Ft.
Express anty! New—10¢ per foot.

CD-283-8 conductor cable and PL-180 plug. Flts
;;Iv}‘l.‘l.’x BX and BC-223 Transmltter. 36° long. New-s
c.

MC-124—Manual drive cable for Azimuth control.
Compass Recvrs., ete. 228" long. New—$2.10,

NICHROME WIRE. Enameled. .005” 25 4 ohms/F1.
and (0047 43 + ohms/Ft. on spools. New. % Lb.—85c.

HEADSETS. Good conditlon, used. Each—65¢.

ANT. KNIFE SWITCH. 8 P.D.T. 6" Blade. Contacts
mounted on Ceramie plllars 3% high. Well made.
{dquare "D} Each—55¢.

MAGNIFIER REFLECTOR. 8* Dia. Parabollc. (Lan-
casdler Lens) Metallle coated silver surface. Useful In
photographic work. (Glass) Shpg. Wi Approx. 1%
Lbs. Express only. New—$1.35.

LIP MIKE CARTRIDGE. New, less mounting strups.
9 for $1.00.

T-32 DESK MIKE (Carbon). With push-to-falk
switch, cord und plug. New—$1.75.

BUZZER PHONE—EEI-A (W.E.). A complete ynii
conslaiing of u tone Generstor. buzzer. rela¥. key,
headphione, switches, ere. Makes & very practical code
practice set. Can be used In remote arcas for slgnal-
lng_or communication. Honsed In thick wooden cuse
918" L X 6%” H. X 6%~" W, Bhpg. Wt. Approx. 18
Lbs. Exbress oniy! Like new whth disgram. $4.50.

SPEAKER CONES—G" for Jensen PM 6C. With volce
cell ussembly. Nuw factory pucked. 2 for 95c.

JACK BOXES
J-37. Contalns three (3) PL-55 and one (1} PL-68
%X 2%"

dacks in gray finlshed metal box. Size: 3
X 3°. With removable cover. Euch 25¢. 4 for 55¢.

J-33/VRC-1. Outdoor power or telephone junctlon box
with 12 knockouts fer condults or Isx, Heavs rtermlnal
steld for 10 palrs with brass numbered terminals.
OD. Steel box. Blze: 2° X 4%" X 8“, Remosuble
cover. New. Fach—55¢.

RE-1. Antenna awitehing contrel box_for ARR-1 Ite-
celver. 2 coax inputs, 1—I14 or 28 V. rotury relay.
reslstor, trimmer, etc. An excePtional bust 3 for $1.00.

ROTARY SwWITCH ASSORTMENT—Varlous types
of nrumlco(a’md phenolic wafer units. You Can’t Mlssl
15 for s

COILSI CODLES OF THEM! COILS!

{.F.., RF.. BC.. 8W., F.M., T.V.,, LW.. PB..
ETC.. ETC. Grub an assortment of 25 for 85¢.

VARIABLE TUNING CONDENSERS. BC-TM or
BVWY. 2 gpang. Cut oscillator section for BC. Trimmers
bullt In. High freq. sectlons have bruss plates. \Well
made. Ballt bearings. 3/16" shaft. New—85¢c, each.

FREQUENCY METER TYPE. With Drum dia) and
worm drive. 3 gung douhie spaced. Heavy cast slum)-
fhum econstruction. Cap. ber sectlon: 1753 Mm!f., 200
Mmf. and 250 Mmi. New—$1.35

FILTER CHOKES
32 Hy. @ 40 Ma. D.C. 540 Ohms—65c.
7 Hy. @ 150 Ma. D.C. 200 Ohms—85¢.
5 My, @ 125 Ma. D.C. 200 Ohms—B0e.

SQUELCH RELAY—As msed in_ SCR-522 Trans-
Celver. 5000 Ohm Coll B.IP.D.T. Very low oDeratlng
eurrent of about 1 Ma. Fits 5P Bocket. New with dust
cover. (miyr—63c.

ELECTRONICS PACKAGE—10 Lbs. of assorted elec-
tronic units and parts—S$F.29.

Quantities are lniited—Order now. Minlmum order—
$2.00. There wlll be a 25¢ packing charge for ail orders
under £2,00. 2i% deporil required. balance C.0.D.
All orders shipped F.0.B. Chleago. 1llinote. Any
orders recelved without shipping Instructions will be
shiDped Rallway Express. Minlmum forelgn order
$25.00

UNITED SURPLUS MATERIALS

314 S. Halsted St.

Chicago 6, Il
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tures of modern radar equipment.
Neither of those things is possible, for
no radar set can receive the certificate
of the Ministry of Transport unless it
complies in every detail with a very
exacting specification as regards both
design and performance.

All British marine radar must op-
erate on a frequency between 9,320 and
9,500 mc (the “3-centimeter” type).
The range accuracy must be = 5% and
the beaming accuracy within 1 degree
of angle. The Decea apparatus is fully
up to standard in both range and bear-
ing measurement. Perhaps its most re-
markable feature is its minimum range.
The official specification lays down that
a small object, such as a buoy, shall
remain visible at a range of 50 yards.
Several of our radar equipments have
minimum ranges of 35 yards; but Dec-
ca has them all beaten with its mini-
mum range of less than 20 yards—a
most valuable feature for the naviga-
tion of narrow waters amid very dense
fog.

This is accomplished by employing
separate transmitting and receiving
antennas and by cutting the duration
of the pulse to 0.1 microsecond. Think
that out and see whether you can dis-
cover why these things should mean a
short minimum range before you read
further,

First of all, what is the length from
front to rear of the train of waves
making up a 0.1-microsecond pulse?
Radio waves travel 1,000 yards in 3.05
microseconds. Hence in 0.1 microsecond
they travel 1,000/30.5 or nearly 33
yards. That, then, is the length of the
train of waves composing the pulse.
While the transmitter is sending out a
pulse, the receiving antenna must be
out of action in order to prevent dam-
age to the receiver. It follows that with
a 0.l1-microsecond pulse the receiving
antenna must be cut out while the pulse
is traveling 33 yards. But radar range
measurements are made by timing the
double journey—out and home—of the
pulse. Thus in theory the shortest range
that can be dealt with by a 0.1-micro-
second pulse is one half of 33, or 16%
yards.

But that’s not quite all the story.
Most, if not all, other marine radar
equipment uses a common antenna for
the transmitter and the receiver, the
switch-over ‘being made electronically.
Such a switch takes a small but defi-
nite time to bring about the change-
over—and at very short ranges even
fractions of miecroseconds count. With
a common antenna the minimum range
for a 0.1-microsecond pulse would prob-
ably be well over 20 yards. By using
separate transmitting and receiving an-
tennas the time needed for cutting the
receiver in and out can be reduced and
a minimum range of under 20 yards be-
comes possible.

There is, of course, one other very
important faector: the vertical polar
diagrams of both antennas must be of
the right shape and the antennas must
not be mounted so high that the skip
distance between them and the surface
of the water is too great.

RADIC-ELECTRONICS }or
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29 Years of Service—500,000 Satisfied Customers

1950 CATALOG GOING LIKE HOT CAKES

TV BARGAIN COUNTER

Make more money on every TV in-
stallation. cut down on come-back
service calls—by picking up top-flight
TV equipment at Lafayette’s low
1950 prices!

WARD TV-FM ANTENNA

2 Bank Array—13 Channels

5625

LIST PRICE: $27.00

LAFAYETTE'S . PRICE

A

Here's & rare opportunity to pick up
this excellent array at 75% off. Re-
ceives all 18 TV channels, plus the
FM band. Range on the LF array:
44-108 MC.; 174-220 MC. on HF ar-
ray. Average gain 2.5 dbon LF array.
1.5 db on HF array above tuned di-
pole. Each unit can be rotated indi-
vidually for maximum signal strength,
Complete with 5 ft. mast. Stock up at
this low price. No. 99N9612R ({Shipping
weight: 14 Ibs.). $6.25

TV MAGNE-ROTOR

New R te Control R
Beoms Antenna to Signal

Gives you ahbsolute
peak performance all
around the dial. Keeps
the antenna direc
*‘an the beam " to bring
in the strongest signal
on each channel. Auto-
matic signal light goes
off when cycele is com-
pleted. Antenna stops
instantly on finger-tip
relense of remote con-
trol. Plugs in any 110 standard out-
let. Fits any antenna. Compare this
price. No. 28N21951R (Shipping weight:
8 Ibs.) LIST PRICE, $29.95

DEALER PRICE: $17.97

CATHODE RAY TUBE

Brand new 5BP) cathode ray tubes
Kerfect for oscilloscope use Green
worescence with medium persistence.
Large five-inch screen, medium shel)
magnal 11.pin base. 6.3 volt heater.
anede No. 2 voltage 2600 volts. Each
tube is individually boxed. Weight: 8
Tbs, No. PONSESMRaceccirreririiermmrnas $2.93%

OCTOBER, 1949

ROCK-BOTTOM FOR 10" TVI

LAFAYETTE CUSTOM
TV CHASSIS

Complete, ready to play, including
picture
tvbe

g

Buy it at less than you would ordinar-
ily pay for a kit alone! You can get it
only from Lafayette for your custom
installation at just about half price!
Comes to you completely wire tested
and lined up. all ready for installation
into cabinet. Absolute lineavity. un-
distorted viewing. Automatic fre-
quency control for horizontal syn-
chronization. Higher than average
sensitivity and picture bridliance. Not
a “price’ set, but a precision-made re-
ceiver 137 high, 21" wide, 19" deep.
Shipping weight: 75 lbs.

No. 1-1358, complete with 10" picture
tube (65 1q. inch picturel. $149.00

Neo. 1-137R, complei ihﬂlﬁ" pitture
tube 1140 sq. inch picture). ....$219.00

“SELF-POWERED"
PHONE SYSTEM

=,

You don't even need a phone line
when you use this portable communi-
cations system for antenna installa-
tions. Just hook the phones onto the
antenna wire and you're all set for
cleat 2-way conversutions! No bat-
teries needed; it's “sound powered.”
Also practical as an intercom system
for home, shop. farm or office. Can be
\;sed as far as 25 (;niles apart. They're
eing snapped up at
Lafayette’'s bargain price $8.75
No. 32H14015k (WH 1Y, Ins.} per phone

TV POWER XFORMER

$8 VALUE—ONLY

$3.75

Top quality television

power transformer
with a rating of 2200 volts at 2 ma.
Filament voltages: 6.3V at 1 amp.,
25V at 2 amps. Trke advantage of
this specia) offering. No. 6N1501R
(Shipping weight: 2% Ibs.)........... $3.75

RED-HOT BARGAIN IN A

BELDEN SOLDERING IRON
Gy

{}f- s

Not an unknown make at this price,
but & genuine Belden! Need we say
anything further? 60 watts, 3 screw
tip. No. P9NB0O7R (Shivping weights 2
[ 177 [P U AP .-$1.49

(e

New Low Net Prices Creating Sensation

YOUR COPY IS WAITING,
HAVE YOU SENT FOR IT?
P.A. SCOOP!

$40.00 OFF ON THIS FAMOUS-MAKE

I-FIDELITY AMPLIFIER
0 WATT DE LUXE BY WITHOUT THIS NEW

H
2

Lufayette made a sensational buy on
this 20-watt high-fidelity P.A. Ampli-
fier and passes the $40 saving on to
you. We can't mention the make, but
you'll recognize it as one of the most
reputable in the business. Frequency
response essentially flat from 50 to
15.000 cps. Separate bass and treble
tone control. Master Gain Control to
regulate all channels without reset-
ting individual control. Output impe-
iances 2, 4, 8, and 500 ohms. Input for
2 microphones and 2 record players
Fader contro) permit smooth fading
from one record to the other, Uses 2
128J7, 6SJ7. 6SL7. 26L6G. plus 528
rectifier. Cabinet made of heavy-
gauge steel with black crackle finish.
Fits standard relay rack, or can be
used as individual unit. Size 19%47
wide by 1714 " deep by 914" high. For
105-125 60 cycle AC only. Underwrit-
ers Lab. approved, No. 2G410R (Ship-
ping weight: 60 ibs.)

Regularly priced at $87.50.

RUSH

$47.30

cerasssnarase

Want to know why so many
radio men are trying to beg,
borrow or swipe a cogy of the
new 1950 Lafayette Catalog?

Then take a gander at the
prices shown on this page. Get
that pencil out of your vest
pocket, and prove to yourself
that Lafayette is dollars
cheaper — brand for brand.
item for item!

You'll find values {ike these on’
every page of the great new
164-page Lafayette Catalog.
The latest, newest develop-
ments straight from Amer-
ica’s leading radio electronie
laboratories.

EVERY DAY YOU LET GO

CATALOG 1S COSTING
YOU HARD CASH

The section on TV sets, parts,
tools and accessories alone is
worth its weight in gold. (You
can save enough on one item to
keep you in free smokes for
weeks.) Plus complete, rock-
bottom listings on Public Ad-
dress, High Fidelity, Testing
Equipment, Ham Gear, Parts,
Tools, ete.
So don’t borrow somebody
else’s copy. You can get a new
Lafayette Catalog all for
yourself by pasting the coupon
on a penny postcard. Mail it
right now!
SHOP IN PERSON AT ANY ONE
OF LAFAYETTE'S 7 OUTLETS —
NEW YORX: 100 Sixth Ave. &
542 €. Fordham Rd.
CHICAGO: $0) W. Jackson Bivd. &
229 W, Madisen St.
ATLANTA: 265 Peachtiree Street
BOSTON: 110 Federal St.
NEWARK: 24 Central Ave.

THIS COUPON AT ONCE

FOR YOUR FREE 1950 CATALOG

www americanradiohistorv. com

[ LAFAYETTE RADIO, Dept. JJ9 MAIL THIS

§ 90! W.Jocksen Blvd., Chicago 7 FCR FREE CATALOE

i 100 Sixth Avenue, New York 13 AHD 10 QRDER

] m] Check‘ih'ell‘-e'"l;or FREF. Catalog (Please don't check if already on
our mi »

§ O Please fill attached order. I enclose $ in postal

] note, gm;ney 3rder or check. Please include shipping charge bused
on weight and zone.

]

Nomae...........

t

I Add

] -City Zone Srate
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PHOTO §

Test Instroments

Taking

Care of

Test Equipment

by H. LEEPER

Illustrated on this page are some
hints on caring for your test equipment.
While any single one of them may seem
unimportant, the aggregate can make
a difference in both the accuracy and
life of your instruments. Included also
are a couple of kinks which may be
helpful in using test equipment.

Photo 1. If meter pointer is stuck
due to static charge, blow on glass. If
still no results, remove from case and
blow lightly on pointer.

Photo 2. When moving pointer by
hand, use a very light object such as a
peg of wood or a strip of cardboeard so
you can judge force exerted.

Photo 3. Don’t use a soldering iron
over a tube tester or other instrument.
A drop of solder may get into a tube
socket or a jack.

Photo 4. Detachable lids of many
common testers may be used to mount
small parts which may be needed while
using the instrument.

Photo 5. Small loop-type antenna
kept with signal generator can be used
for coupling signal to sets with loops.
Bring two loops near each' other till
signal transfer is sufficient.

Photo 6. Lead container made from
discarded flashlight case and fastened
to side of tester keeps test leads out of
way when not in use.

Photo 7. Small spring elip carried
with tube tester makes easier connec-
tion to some grid caps. Tester’s elip
can be attached to auxiliary.

Photo 8. Metal feet obtained from

PHOTO &

www americanradiohistorv com

dime store and fastened to bench elim-
Inate danger of tripping over dangling
leads and pniling tester to floor.

Photo 9. Wooden rack holds meters
conveniently. One shown is 85 inches
high, 17 inches wide. Discarded radio
cabinet with few changes also makes
good rack.

=

PHOTO ¢
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MODEL 221K HIGH PRECISION
VACUUM TUBE VYOLTMETER
YOUR COST—23.95

Featuring exceptionally high stabliity. se¢-
curgey and linearlty, this quality VTVM
1s recommended for all laboratory and
service applicstions. 2% accuracy on ali
ranges. 15 different ranges, Kit form.

Beopes at
accuracy.

MODEL 400K 5" SCOPE
YOUR COST—39.95
For premium performance at amazing Iew
cost. select EICO Model 400. Many §°

T
#

—z=m_ TEST EQUIPMENT KITS! |

You Build ‘'Em In One Evening-But They Last A Lifetime!

MODEL 320K SIGNAL GENERATOR

twice the price do mot equal its
sensitivily and versatility.

These are NOT KITS

YOUR COST—69.95

Features 8 highly stable Hartley oscillator
with s callbrsted frequency Tange of 150
KC to 102MC. Fundamentais to 34 MC,
Pure 400 evcle audio sine wave available
for sudlio testing and R.F. modulation.

MODEL 145K MULTI-SIGNAL
TRACER

YOUR COST—18.95
Engineered for audible tracing of 1.F..
R.F.,, F.M., video and audio circults.
Prosislons included for VTV sisual sig-
pal tracing. enabling actusl stage-by-
stage gain comparison.

Approved ELECTRONIC INSTRUMENTS

MODEL A-460 EIELD
STRENGTH METER 79.50
o Measures sctus] Television sta-

MODEL A-500
14.95

o,

MODEL A-475 TELEV.
TUNER 32.50

FM TUNER

MODEL A-600 BROADCAST
SUPERHET TUNER 12.85

:r#r?

MODEL A-610 4 WATT AC
AMPLIFIER 14.25

tion signal st

e Orientation of Anteunas ¢sn
be accomplished precisely snd
quickly.

Complete with tubes, disl escuteh-

eon, Inmstruction book, aligned

Two separaie Sets of tunink ea-
pacitors and colls for the low
band and high band respectively,
with sutomatic switch-over by

Model A-600 comes complete with
4 tubes (standard brands). Air
tested and Aligned, oberating
instructions, circuit disgram,

Model A-610 comes complete with
4 tubes (standard brands) tested.
complete operating Instructions.

o Mas be used to choack eMciency
of varlous Antenna combina-

tlons. 1bs. Size: 8° x 5°

and sir tested. Sbps. welght 10

means of the atisched detent

x 8. wechan!sm.

guarantee, Shng weight: 2% Ibs.,
Blze: 4

elrcuit diagram. gusrantee. Sbps.

x 5%, welght: 5% Ibs. Bize: 8"x5"x8”

PANEL !

0-
ww'rmanousl-: 10-0-8- Dl-um.l. ME’I‘ER
BURLIN.TO\ 0-150 A.C. VOLTMETER. .
8$%"” WESTING
WESTINGHOUSE 0-500 D.C. VOLTMETEK. .
2% " GRUEN 0-300 D.C. MILLIAMMETER
2%* DYMAC 0-50 D.C. MILLIAMMETER. . .
28" DYMAC 0-100 D.C, MILLIAMMETER.............-
2%° DYMAC 0-250 D.C. MILLIAMMETER. .. ...-..

15 A.C. VOLTMET

HOUSE 0-150 A.C. VOLTMETER .

AMPLIFIERS
25 watt amplifier operates on 6 volt
batteries as efMeclently as on 117 volt

85 WATT AMPLIFIER with auto-
matle record player & kit of matched
tubes—4 inputs. each separately con-

wide tange amplifier that delivers
better than 50 watts of uzable power,
Suitable for heavy duty rervice. And

T8 WATT AMPLIFIER—A powerful

source. Ideal for sound trucks. Self is successfully used for larger audl-
contained record Dlayer. Complete trolled—this amplifier is highly rec-1 ioriums — theaters — indoor-outdoor
with matched Wit of tubes, Your ommended for fixed systems. 105-125 alr;:-—ludluml—lauto nlce':—lot:ﬂ;ll;
) T elds—etc, Complete with matche

oSt b Pl - T ... 86895 V.AC. Your cost. .......... 88895 0 TO . .- $69.95
—10 station master for use on intercom systems employing from one to 10

subs. Oporates on 110-115 volts A.C. or D.C. low consumption cost. Extra

powerful nmplmeulm Beautiful gralned wllnul uhlnet. D%' x 6% ,Y.ogg

COBMl .. eir i eaeaen 200 . . 8

MEISSNER KITBOOKS

Containt many bulld them yourself disgrams
including T.V.

ﬂﬂﬂ

CODE PRACTICE SETS

Speed X code practice sel—with key &
high frequency buzzer. Your cost. ...

$1.49

TELEVISION PICTURE TUBES

12R1'4
120P4
12KP4
12LPs-12U0P4 ..
12Qr4
12UP4 Luxide ..
15AP4
16AP4-18EP4 ......00.00
18AP4-16EP4-Luxide
20BP4
15DP4
16FP4

Stendard signal cerp-telegraph keys. Yaur cost.
1942-19‘9 Fords

PHILCO

Hu a powerful. hew minlature circult md new elec-
tronic  tuning
bufit by Philco.

A U TO
-yllem Custom- $39'95

RADIOS

CR2 ALL CARS
Custom styled contral unit fits perfectly in instru-
ment panel opening provided In almost all cars.

IMilco—best by far for every car! $ 9.95

CONVERSION KITS

To change & 630TS chassis to use 186AP4 pleture tube.
Model DP voltage doubler includes plastic sleeve, plastic
ring and Mounting bracket. Complete Kit. less picture
tube. Your cost. 9000000 .$24.95

KIt to convert a 10 inch set to use s 12 inch plcture
tube (Brackets & wooden block). Your cost, ......$4.95

TERMS: 25% deposit with order. Balance

PI STRIBUTORS

C.0.D.

FAMOUS MAKES

2%, off, if full payment is included with order.

LOUIS M. HERMAN CO.

Established 1928: Rated with Dun & Bradstreet; Member Boston Betfer Business Bureau
NATI

All items shipped F.O.B. Boston.

885 BOYLSTON ST.
BOSTON 16, MASS.
pUCTS

ONAL PRO

OCTOBER, 1949
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FREE 1949-50
CATALOG

Wards Electronic Equipment Catalog
contains nationally known test instru-
ments for the radic serviceman. Has
everything from pocket-size meters to
large oscilloscopes, including new mod-
els for servicing FM, AM and television.
Also features high quality Sound Sys-
tems, television sets and accessories,
amateur gear, and high fidelity radio
components for home installations.

ALL MERCHANDISE AVAILABLE ON
WARDS MONTHLY PAYMENT PLAN
Pay Only 10% Down

Mail coupon for your free Catalog

MONTGOMERY W ARD, De pt.RE10, Chicago, Iil.

Please send my free copy of Wards new 1949-50
Electronic Equipment Catalog.

Name.
(Please PRINT Name and Address plainly)
Street Address .
Or Route ___ Box.
Post Ciifiom State.

New Patents
DIRECTION FINDER
Patent No. 2,448,109

Avery G. Richardson, Boonton, N. J, and
Arbor G. Everhort, Greot River, N. Y,

{Assigned to Federal Tel. & Radio Corp.}

Practically all direction finders employ a verti-
cal “‘sensing” antenna and a loop to obtain & uni.
directional reception pattern. This d.f. (direction
finder) has an improved visual indicator for ac-
curate results.

The antenna A and the loop L feed energy to the
receiver. The output is & varying voltage with
alternate maximum and minimum amplitudes as
the loop rotates. The fundamental of this output-—
the frequency of the loop rotation—is passed
through a filter. After amplification and clipping,
the signal is differentiated to obtain sharp pulses.
The positive pulses trigger a gas tube circuit,
which in turn excites a circular neon lamp (see
small figure). The neon lamp glows once during
each rotation of the loop.

POWER SUPPLY

NEON LAMP
CIRCULAR NEON S NARROW SLIT
LAMP BEHIND DISC IN DISC

A masking disc rotates in front of the lamp.
When the lamp glows, light is observed at ome
point (through a narrow slit in the dise). The
disc and the loop are synchronized, both being
operated by synchronous motors.

The disc can be calibrated in degrees correspond-
ing to the instantaneous position of the loop. The
position of the loop which gives maximum signal
pickup (and therefore the direction of the trans.
mitter) can be read off directly at the point where
the glow is observed.

SWEEP GENERATOR
Potent No. 2,469,289
Joseph G. Beard, Haddonfield -and
Leo W. Born, Collingswood, N. J, °

{Assigned to Radie Corp. of America)

Rapid TV and FM servicing requires the use of
& sweep generator in conjunction with an oscille-
scope. The generator should be rugged and easy to
use, and it should be capable of constant sweep,
regardless of the channel in use. The mechanical
sweep of this generator is both simple and effective.

The schematic shows a triode oscillator with
various capacitors C to cover the different chan-
nels. An auxiliary capacitor C1 has one plate fixed
and the other connected to the armature of a vi-
brator V. When the Cl1 plate vibrates. it fre-
quency-modulates the oscillator to produce the
réquired sweep. The motion of the vibrator can be
synchronized with the horizontal sweep of an
oscilloscope by Eenerating the syne voltage with
auxiliary pickup coils on the vibrator.

The maximum sweep should be sbout 6 me,
regardless of channel; therefore, the ratio of
sweep to center frequency must be less at the
upper channels. This requirement may be met by
progressively reducing the voliage applied to the

www americanradiohistorv com

TELEVISION
SCOPE

SUPERIORITY
AY A GLANCE!

The vertical response
of this economy TV
scope is usable to
5000 ke, not 50 ke.
Response is flat to
750 ke, down 3 db
at 1000 ke. Amplifier
supplies a voltage

gain of 20 at 5000 k¢, AR-3

Check this aecessory feature before you buy
any scope for TV use.

The R.S.E., AR-3 Scope has been built by Ross
Armstrong to our rigid specifications. It's o
complete unit thot embodies standard hori-
zontal amplifier ond sweep circvits with
normal sensitivity.

The case is 8" high x 5" wide x 14" long,
attractively finished in "hommered" opalescent
blve enamel. Operates on standard 110 volts
—&0 cycles—40 watts. Tubes, 3BPI-8AC7-
65)7-6X5-5Y3-884. Instructions included.
Complete specifications upon PRICE

::::;f.b:;:'ﬁsfacﬁon or your s 4 99 5

AVAILABLE TO JOBBERS F OB
IN QUANTITY DETROIT

UP TO 77% OFF
Your choice of: $l 49

ASTATIC L72 Hi Output
SHURE P30 Lever Type EACH

All Less Needle NO UMIT
BUY AN ASSORTMENT

A
AKER
s'stmt-'

5" 430 ohm .
Limd of 5 10
DYNAMICS o r e s
Perfect—dean—
Where else but 99¢
ot RSE?
EACH

— oy o

& ORDER INSTRUCTIONS

Minimore order— $2.00. 25% deposit

with order required for ail 5.0.0. ship-

maents. Be sure 10 include sufficient post-

Demand This age-—aexcess will be refunded. Ordens
$ool of Quality received without postage will be shipped
express coltect. All prices £.O.8. Detroit.

Quantity and Expert
Orders Solicited

AY.NATTA
KHRAVIV suprLy &

ENGINEERING €O., Inc.

85 SELDEN AVE. DETROIT 1, MICH
RADIO-ELECTRONICS for

9
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NIT DESIGN
FITS ANY CABINET

The most versatile television
chassis yet designed! Three
basic units —power supply
chassis, RF chassis and deflec-
tion yoke assembly — may be
placed side by side, one above
the other, etc., to conform fo
any cabinet. Simply plug in
the cable connectors. Each
unit is soundly engineered and
built to famous National
standards of performance.

1. Choice of 10” (TV-10C) or
121/5” (TV-12C) chassis. 2. Tunes
all 12 channels. 3. Wired, pre-
tuned and tested —not a kit.
4. RF stage employs tuned grid
and plate for maximum gain
and optimum band width. 5.
Unique 36 me IF minimizes inter-
ference. 6. Fine tuning control
covers range of 2-3 me. for
maximum tuning accuracy. 7.
impraoved  iatercarrier sound.
8. Magnetic deflection and "'fly-
bock"in gh voltage supply. 9. 72-
ohm unbalanced and 300-ohm
balanced inputs. 10. Supplied
with two six-inch PM speakers.

Specity elther $‘| 4 9 .50

TV-10C or TV-12C
When ordering {less piciure tube)

NATIONAL COMPANY, Inc.

MALDEN, MASSACHUSETTS

OCTOBER, 1949

New PPatents

vibrator at upper channels. Another method is to
use geries capacitors (C2 in the figure). These are
controlled by S2, which is ganged to S1. Each of
the C2 capacitors is adjusted 1o give equal sweep
for any channel switched in.

0sC

Less series capacitance is used in series with C1 | ;o\, Jent.

at the upper channels to reduce the relative fre-
quency deviation.

NEON FLASHER
Patent No. 2,467,472
Robert R. Goshorn, Cincinnati, Ohio
{Assigned to Automatic Elec. Devices Co.)

A flashing neon lamp consumes so little current

| that it may be powered from dry batteries. It has

been found, however, that, if the lamp is a long
one (for example, 12 inches or more), the first
flash generates a static charge along the glass en-
velope. This may prevent further flashing.

SH
P N°26 WIRE TURNS 1747

The diagram shows a flasher vperaved from a
high-voltage dry battery. The .015-u{ capacitor is
charged through the high resistance: and when a
critical potential is reached, the U-shaped neon
lamp flashes. Then static accumulatas on its glass
envelope.

If & coil of wire is wound around the long lamp.
the static charge induces a voltage drop along the
coil and the 500-uuf capacitor is charged. When
the voltage is high enough. the capacitor dis.
charges through the small neon lamp and the
static charge is removed.

RADIO MADE EASY!

A JRI Home Trainer

A NEW APPROACH ln radio mnmn( Ban s I sm-

PLIFIED METHOD al tlu bc

LEARNED UICKLY ’rl l.v

GD.PLETE IT OF ALIG HE Tosl.! INGLUOED'
ANY RADXO 1th tools re for a

these Prepa;
000 COME NOW! Send for the JRI Home Trainer
TODAV and get Alignment Tool Kit—BOTH FOR ONLY

15 L-.n ild or plus c.o0.d. :har{; Pays for gul( slmost [

1 BATISFACTION G
THE JRI TRAINERS
~ P. O. Box 2091, Dept. 15-10. Chlcuqo 2. i III

foo FLECTRIC APruAuc:\

REPAIR AND SERVIC
FRILT ALAN JOX FOOR SOCedid

N dor amakied men in Brid &

A PO TS - il

SPLAN - ACT -
’ACllIC 'I’lAINlNG SCNOOI. Dept. C-810
iz B inind woiy u Los Angelei 1 Coliternla

WA EmERcamrRJiohistorv. com
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Just Published!

NEW FOURTH EDITION

The RRDIO
. IMANUAL

I C omplete, practicaland
authoritative, this
great new handbook con-
tains up-to-the-minute
il;formatiou on all types RADIO
of radio equipment. It :
gives in step-by-step de- MANUAL
tail the actual proced- E
ures to be followed by
operator, technician or

THE

STERLING

MONRIE

The Radioc Manual ex-
plains the operation of

| communication equip-

ment of all types—re- Fever
ceiving, transmitting, 'F!.rrFrluzﬂ
broadcasting; for AM, ;
FM, television, radar,

and loran; for marine
radio, police radio and
other specific services.
It covers motors, gen-
erators, batteries, ampli-
fiers, oscillators, trans-
mitters, and antennae,
and all other specific
types of apparatus that
enter into the complete
illustrations.

Tim L1} T aND

Prepared by Experts

In this brand-new edition the authors,
George E. Sterling, Commissioner, Fed-
eral Communications Commission, and
| Robert B. Monroe, Radio Engineer, Co-
lumbia Broadcasting System, give you the
specific detailed information you need to
qualify for work in government amd in-
dustry. Basic principles are simple and
clearly explained. All necessary computa-
tions are illustrated by fully worked ex-
amples that require no mathematical
knowledge beyond arithmetic. The duties
of the operator of any type of installation
are set forth explicitly and fully. Hun-
dreds of diagrams, photographs and charts
show every detail of construction and
wiring. From the first page to the last
this brand-new working manual gives the
most complete, authoritative information
on all up-to-date radio equipment.

¢ Examine This Great Book FREE
smw MAIL THIS COUPON ===

RadioKiec 10-49
D. YAN NOSTRAND COMPANY, Inc.
I 250 Fourth Avenue
I New York 3, N. Y.
Please send me & copy of THE RADIO MANUAL for
I free examination. Within 10 days I will either return
the book or send you §3.00 as first payment and §3.00
I 4 month thereafter untli the total price of §13.90. plus

a lew vents Dostage is paid.

L1 5 T o e s ZONE....8TATE...... l

(1f you send $12.00 witk this coupor wr will pay
the postafe. Same retwrn privilege pusramteed. )
L 1 1 7 K I 1 1 "B [ [ |
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IN KIT
N O — FORM!
EMC MODEL 300

VACUUM TUBE
Volt-0hm-Capacity
METER

Hammertone Metal Carrylng Case
® DC VOLTS—4 rorges to 1000 voltsl
® AC VOLTS—S5 ranges to 1000 voltsl
® RESISTANCE—$é ranges to 1000 meq-
ohms
& CAPACITY—4 ranges (.000025
mfd to 20 mfd)
® ZERO CENTER POSITION
® INCLUDES LEADS
Completed Unit .............
CAPACITY RANGES ond ZERO CENTER POSITIDN
ore features met available In competitive VTVM kits.

EMC Hod;l 120

ohms-per-volt
VOLOMETER

Por!lhh" MM.I lilustrated 2'

The ONLY 20.000 chms-per. volt instrument that

""a' b.c. var

* olt ranges at 20,000 ohms/volt to
6000 volts . ¢

® & A.C. Volt ranges at 10,000 ohms/
volt to 6000 vo ?
® S current ranges to 6 am,
® 4 resistance ranges to ;s 00 megs
Completed Unit {open face). 529 95
Completed Unit (portable) . . . .. ... $34.95

R. F. SIGNAL
GENERATOR

$18.75

o Ennlon electrestatically shielded transformer for
113V 60 cyecle eperation.
L ] AII eolls not in use are automatically sherted eut.
® Provision for external modulatien.
® Aftractive 3 color panel.
® Covers range from (50KC to over 30 mega-
eyeles on fundamentals—over 100 mega:
les on harmonies.
eyele internal nodulatlm available,
Complﬂed Unit . .... .$28.75

C

Givas More
Mecsurtm'nl
per Dollar

ELECTRONIC MEASUHEMEHET CORP.

423 Broome St.,Dept. B-10, New York 13, N. Y.

Wrife For Free Cofalog
GOVERNMENT SURPLUS!
WORLD'S LOWEST PRICE _

COMES COMPLETE WITH

EOGERTON
FLASH TUBES

& :su:c‘rons K -y
EASY |
CONYERT INTO rd
A 2.WAY PHOTO -
FLASH UNIT

OPERATES ON 110V. AC & 12V. BATTERY

Brand new at a fraction of ongl_n:l cost. Contains
finest p parts a All necmary

CINEX, INC., 165 W. 64tk 1., K. Y, 19, K. V.. Dopt RE10

|

Radio-Elec

10-METER CONVERTER FOR BC-312

We have seen, over a period of three
years, a number of articles describing
conversions and modifications designed
to improve the BC-312 and BC-342 re-
ceivers for amateur reception. One of
the most interesting of these is
G3AAK’s description in a recent issue
of Short Wave Magazine (London) of
the broadband 10-meter converter he
incorporated in his BC-312.

SRIPRICES. ool HEJRIERGRRNE,
!— ?8.000'30,00('MC1l | 14,230-15,270KC
—— || —A———
]
| BAKS 6AKS : : VT-86 vT-86 NT-87
RE Lo o n [~ IST RF [ 1200 REL -] 15T
|| aweL) : | [aweLy | aweLd | pET. IE
|
1 4 | : }
' I
i L1 ia,760- 10,800k | 753
| I—— | v .
| a0-1a 800k |05

—— e ——

Fig. [—Converter precedes BC-312 front end.

Fig. 1 is a block diagram of the
converter and front end of the BC-312
receiver. The grid circuits of the 6AKS
r.f. amplifier and 6AK5 mixer are
broadly resonant between 28,000 and
30,000 kc. The local oscillator—470 ke
lower than the signal frequency on the
high-frequeney bands—is coupled to the
6AK5 mixer. Therefore, if the receiver
is tuned to 14,230 ke, its oscillator will
be on 13,760 kc. This frequency beats
with a 27,990-kc signal to produce a
14,230-kc heterodyne signal which will
pass through the r.f. and mixer circuits
of the receiver. When the receiver is
tuned to 15,270 kc, its oscillator pro-
duces a 14,200-kc signal which hetero-
dynes a 30,070-kc signal down to the
signal frequency of the receiver. Thus,
signals between 27,990 and 30,070 kc
can be received by tuning the receiver
from 14,320 to 15,270 ke.

The circuit of the converter is shown
in Fig. 2. The unit is constructed on a
1 x 3%-inch chassis which is mounted
in the local oscillator compartment of
the receiver. The converter coils do not
require shielding if the r.f. coil is
mounted above the chassis and the
mixer coil below. One side of the chassis
is fastened to the side of the oscillator
tuning capacitor and the other fits
snugly against the side of the oscillator
compartment. Bolts and small angle
brackets are used to fasten the chassis
to the capacitor.

The grid of the 6AK5 mixer is
coupled through a 20-uuf capacitor to
the fixed plates of C24 (the 14-18-mc
oscillator trimmer in the BC-312). Be-
cause this connection detunes the os-
cillator, C24 must be reduced until cali-
bration is correct.

The heaters are shown in series. They
may be connected in parallel if the set
has been rewired for 6.3-volt heater
operation. Heater voltage can be taken
from the pilot lamps or -any convenient
source. The 6AKS5’s drawing a total of
20 ma at 150 volts, the value of resistor
R will depend on the available supply
voltage.

The variable ANTENNA ALIGN capaci-
tor was replaced by a 200-uuf fixed unit
and a d.p.d.t. rotary switch installed in
its place. This switch is used to cut the
converter in and out of the circuit.

The coils are wound on 3-inch forms
with adjustable, powdered-iron cores.
L1 and L3 have 10 turns of No. 21
enamel wire. L2 is 3 turns of No. 21
wire wound around the grounded end
of L3. A thin layer of insulating paper
should be used between the windings.
The 10,000-ohm resistors load L1 and
L3 so they are substantially linear be-
tween 28 and 30 mec. The cores should
be adjusted to peak the coils at 29 me.

ANTPOST(NRCVI:—‘ e~ “m;‘i“" 52 9 Jrorcva
> 3 [ INPUT
10-20 it e
' L2
3
|.I| g
0 .|. 0k | 2K
4 : : |
E ¥ G
Jrf\r,.uns—-hsq4 $5“ X -
TO FIXED PLATES OF €24 IN BC-312
—_— —
$1-52 GANGED 12.6V

Fig. 2—The |0-meter converter is a broad band r.f. amplifier. Receiver acts as variable i.f.

MOBILE BATTERY-SAVER

A run-down storage battery is a fre-
quent source of trouble and inconveni-
ence to operators of amateur, emer-
gency, and police mobile radio stations.
Installing heavy-duty storage batteries
and generators does not help the situa-
tion if the equipment is used for any
length of time with the motor off—as
it is likely to be under certain condi-
tions.

A solution to this problem was de-

wwWw americanradiohistorvy com

vised by E. W. Lindfeldt, chief radio
technician of the Sacramento, Calif.,
Police Department, and described in the
May issue of The APCO Bulletin. In
this system, an extra storage battery is
suggested for operating the radio and
auxiliary equipment. This battery, in-
stalled as shown in the diagram, car-
ries the load of the radic equipment,
leaving the regular car battery in con-
dition for quick starting. The extra

RADIO-ELECTRONICS for


www.americanradiohistory.com

Radie-Electronic Circuvits

battery is automatically connected to |
the generator when the motor starts.
It is then charged in parallel with the

EXTRA BATT
TO EXTRA LOAD, SPOTLIGHTS,ETC

___[Zsoa romames
vomecon I 24
B0A GENERATOR N\ | | CUTOUT RELAY
i

[}
CURRENT COIL

J."Eicm BATTERY

TO STARTER - IGNITION -
HEADLIGHTS

regular battery. A standard 60-ampere
generator is adequate for charging
both. [
60-CYCLE HUM

A customer brought us the other
day a little receiver of the standard
6A8, 6K7, 6Q7, 25L6, and 25Z6 type.
The radio hummed. We changed the
filter capacitors, which had apparently
dried out. Everything sounding O.K.,
the chassis was put back in the cab-
inet after aligning the circuits. It was
hardly in the cabinet before hum
started again. Everything in the de-
tector section (Fig. 1) appeared O.K.

= —
%_“t

3 =l ¢1 } E._‘omcom:cmu
i -
Fig 1 O gt .l'r Jﬂ
: RIVET TO CHASSIS
The next step was to try all the

soldered joints and contacts with a
screwdriver. On touching the cathode
contact of the 6Q7, the hum stopped
suddenly. Yet this electrode was con-
nected to chassis with but a scant 34 inch
of bare wire. We checked the soldered
joint to the rivet which held the tube
socket to the chassis and which was

used as the chassis ground (see Fig. 2).

ADOED O':I;SSIS CONNECTION
Fig. 2

Everything looked all right and checked
zero ochms with the ohmmeter. Yet sol-
dering a piece of wire direct from the
lead of C2 to the chassis stopped the
hum completely.

We deduced that the contact between
the rivet and chassis was defective for
the voltages and currents it was called
on to carry, though it tested perfect
with the ohmmeter. Thus the detector
was imperfectly grounded. The set was
repaired with an inch of wire. But how
much time it took to determine that the
piece of wire was needed!—R. B. in Le
Constructeur et Depanneur (France).

OCTOBER
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The New Model KT-40

VACUUM TUBE VOLTMETER

FEATURES: ® Uses 414"—2%, asturats D’Arsonval type Meter with hish
torqaue movement and AlNice V sius. * Metor guarantesd ofainst burn-sut
on ALL slectronic ranses. Mater will not bes damaged even whon impreperly
nmlud to hl‘hor range. * Stabilized degenerative circuit results ia linear
seale, selating test-prod for all D. oltage ramges. * Megohm
ln/wl resistance on all D.C. ranges. * Ohmmeter mceuratsly measures frem
Oth shm te 1 billion chms.

SPEGIFICATIOHS D c VI)LTS (At Il megehms input resistance)
0 te 3/30 its. * A.C. VOLTS: (At 1,000 ehms per Voit)
Dte 3/!0/!50/ 5llll soo Voltu - RESIS‘I’ANCE:
0 te 1.000/10.000/100,000 ehms. O to 10 meg-
ohms/ |, megehms. * D.B. Based en ODb
:lﬂllll 008 watts (8 milliwatts) inte a 500 ehm
ne.
—24 db te + 4 db +llldht-+sadb
~— &4 db te + 24 db + 30 db te + 38 db
Medet KT 40 Kit comes uunlatu with ali parts
including test lsads, V.T.V.M. prod. eireuit.
oporating instructions ete., Net only ..........

The New Modsl 247

TUBE TESTER

Check ettals, loctals, banta
mafic eYe, hearing wids,
etiniatures, ote.

FEATURES: * Newly llnllnod slement selocter svlt:h re-

duces the Dessibility of ob te an

* When checking Diode, Triode and Pentede sections of multi-

purpess tubes, sections can be tested individuaily, A special
iselating cireult allows cach section te be tested as if It wore
Model 247 prevides a super-
for storts and leakages up to 5
Megshms botween any and all of the terminals. * Une of the
most impertant improvements, we beliove, is the fact that the
4-pesition fast action snap switches are ali numbered in exact
accordanes with the standard R.M.A. numberiag system. Thys,
it the clement terminating in pin No. 7 of 2 tube is under
test, butten Ne. 7 is used for that test.

Model 247 Kit comes with ali parts. new speed-read chart.

handssme hand-rubbed oak cabine: sisped fer bench use. A
ship-on hinged cover is inciuded for outside use.

NOTHING ELSE TO BUY: ONLY

miniatures,

thyrltrnnl. tlu new type H.F.

in a unlnu onvololu * The

The Model CA-I2

SIGNAL TRACGER

FOR FM-AM TELEVISION

introasing Oroduetion of F.M. and Teievision Ratelvers
means MORE COMPLEX Receivers. Mow mers than ever

this time-saving methed of quickly and sasily LOCALll
I"N.teh .‘nu exact cause of trouble becomes the

The only Signal Tracer in the Low
Price Range Including BOTH ME-
TER AND SPEAKER!!

of the ll.l\ll is md directiy on the meter—
e m

FEATURES * C«-rantlv- Intonllty
quality of the i in
sansitive—usss an imoreved vacuul

T and mm capacity metwerk are builit iate tlu
. * Buiitsin high gain_ amp! lﬂ:;’—Alnleo 1]

portabio—weighs 8 peulds—measures 543" x . MODE
cludes ALL PARTS, circuit dagram and detatied epersting data Tor the

completed instrument. NOTHING ELSE TO BUY

\.

The New General

V.H.F. PROBE

Uses a Silicon V.H.F. Dleds which t
provides o frequency ramge up te:

1000 MEGACYCLES

This prebe Is desi@ned to operate [m conjunction with any standard V.0. N
sensitivity of 5,000 ohms per volt er better) any Electronic V.O.M. or
Prebs Kit lneludu ali parts, instructions, ete.

NOTHING ELSE TO BUY: ONLY

pie te sperate—snily ome cﬂl
capacity metwerk i i E

20% DEPOSIT REQUIRED ON ALL C.0.D. ORDERS

GENERAL ELECTRONIC DISTRIBUTING CO., INC.

98 Park Place Dept. RC-10 New York 7, N. Y. J

with &

vmv [ ]
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Ouestion Box

CONVERTER FOR AUTO RADIO

PROGCRESSIVE

AN7S |

The best quality—

the largest variety . . .

For Beginner, Technician or Engineer
FREE Gift with Each Kit

plus FREE MEMBERSHIP
in PROGRESSIVE Radio
& Television Club:
Provides FREE Consultation Service.

NOW!
[ga) guitp 15, RA01%% 14

COMPLETE RIT O#tY.
Absolutely No Knowledge
of Radio Necessary. You
Need No Additional Parts.

EXCELLENT FOR BACKGROUND
IN TELEVISION...

Containg everything you need. Insiruction book, metal
<€hassis, tubes, condensers, resistors and all other nece
essary radio parts. The Instruction Book written by
expert radio instructors and engineers teaches you to
build radios in & prefessional manner, The circuits are
des cned to :rn\nde cncellent p(\ﬂnrmir‘

Eac 15 dlﬂl ouw will bulld opcrates on
110-120 volu AC or DC @ PROGRESSIVE Radlo Kit
is excellent for le-rnlng the principles of Receiver,
Transmitter and Amplifier deliu It Is used in man:
madio Schools and colleves in U.S.A. and abroad. it l’
used by the Vetcrans Administration for veteran train-

ing,

FREE: ELECTRICAL AND DID TESTER, plus
FREE membership in the Progressive Radio & Television
Club. You will be entitled to FREE expert advice and | |
consultation service w.th licensed radio techniclans,
OROER YOUR KIT NOwW

7°10” TELEVISION KITS | |
Factory-bullt and allgned 13
¢1:huly{u1|;-l Tuner—18 Tube Kit—

.............. $59.50
Complete set of tubes, ineluding
Cathode Ray Tube. $41.58

Factory-bullt and aligned 13 channel
Tuner. 107 Kit, Jess tubes..o.c.oaaiaeean $82.99
Complete pet of tubes, lncludlnl $55.80

Itay Tube ...
Csbinet tor 7° or 10 .. $24.50

FREE: Teievislon bervlclnx Nntes |

5” OSCILLOSCOPE KIT

AM-FM TELEVISION :
An sbsolute *‘must™ for today’s radlo-
man. Input Impedance: 1| Meg. and 50
Mmfd. Tubes—2-68J7, 2-5Y3. 1-884,
1-5BP1. FREE: Boaok on Ca-sz’ 9
thods Ray OscllloscoDe. ... .. .95 |

YACUUM TUBE YOLTMETER KIT

A professional plece of test equipment
you tieed for FM and TV. Attractive steel
case. FREE: Book on Ad- $23.95
vanced Sersicing Technlques. .

SIGNAL TRACER KIT

An lm-nluable ald in trouble-shooting
FREE: Book on kuflu $21.95
Test lnslrumenls s .

SWEEP GENERATOR XIT
A necesslty for televlslon work. 5-
Tub® circult. 2MC to 228 MC.
Bweep width 0 to 10 MC. Varlable
Phasing control . . . 110v 60c.
]?‘[E)t(.l'r:glo"i' levlslon & F\(

‘elevislon
Serviclng Notes $22.95

SIGNAL GENERATOR KIT
AM & FM allgnment und trouble-
shootIng marker for sweep Eenera-
tor. 150ke to 34 MC on tundumen-
tals. Over 100 MC on strong har-
manics. 400 cycle audlo. 110V 60c.
FREE: Book fo test

8 s on radio tes
instruments $18.95

ﬁ

OTHER KITS

7-Tube FM Recelver. Buttery portable receiver. 3-way
Portable Hecelver, 5-Tube Broadcast Band Superhet
Recetver, 6-tube 2-band superhet recelver, multi-
lesler, umplifier, slenal tracer Probe.

TOOL KIT
Consists of Dlagonal cutters, comnbt-
natton long-nose pllers and eutters,
amber-handle screwdriver, 75 Walt
soldering tron, and supply of solder.

FREE: 35 Watt, Mldget
ss 75 soldering lron and supply
of hook-up wire.

FURTHER INFORMATION ON REQUEST?
Deduct 294 I full payment accompanles order.
€.0.b. urd!u accepted Ir\ u.s. A

PROGRESSIVE ELECTRONICS 0.

497 Union Ave., Brooklyn 11, New York
Dept. RE-30 Phone: EVergreen 8-0054

{

P Please design a two-band converter
covering the 200-400- and 3,000-6,000-kc
bands when used with a standard auto-
mobile radio tuned to approximately
550 kc. Keeping the circuit as simple as
possible I want to use factory-wound
coils.—R.J.R., N. Hollywood, Calif.

A. Your needs should be met by this
one-tube converter. Operating voltages
can be taken from the receiver. T1 and
T2 are antenna coils, and T3 and T4

| are oscillator coils for the 140-425- and

for C1 and C2. C2 may then be fitted
with a slow-motion’calibrated dial for
tuning and logging and C1 with a sim-
ple control knob to be used for peaking
the signals. T5 is a 500-550-kc con-
verter output transformer.

A five-circuit, three-position switch
controls the converter. Position 1 is for
the longwave band, poesition 2 for nor-
mal broadcast reception, and position
3 for shortwaves. The converter and all
leads running to it should be carefully
shielded to reduce ignition interference.

11
TS o=, TO ANT POST
T Ryl
i 'llé % E 52 ",@ﬁ $$ I ON RCVR
h * Y
2 7
st °3J T2 H , ;{
a“E’ 365uut/ < 30 87w | souut 5
WA— A
FIL PINS 2-7 ¥ J:—-il.,—r

2,100-6,300-kc bands, respectively. These
coils should have variable powdered-
iron cores for easier tracking.

C1 and C2 are 365-unuf tuning capaci-
tors which may be ganged if desirable.
However, in view of the fact that the
oscillator frequency must be shifted so
the i.f. is 550 instead of 456 ke, it may

| be advisable to use separate capacitors

INTERPHONE

@ 1 have several surplus type AM-
26A/A1C interphone amplifiers which I
would like to convert into small PA am-
plifiers with a.c. power supplies. One of
these is to be used with a T-17 carbon
microphone and the other with a crystal
microphone and pickup. Please include
a simple tone control in the circuit of
the high-gain amplifier.— E.A.P., Dun-
kirk, N. Y.

A. Fig. 1 shows the interphone am-
plifier as it may be converted for use
with the carbon microphone. Terminal
P2 on the input transformer is discon-
nected from ground at X and connected
to the cathodes of the 12A6’s as a
source of voltage for the microphone. A
50-puf, 25-volt cathode bypass capacitor
must be added. The microphone jack
should be a Mallory type SCA-2B or
Signal Corps type JK-33-A.

Fig. 2 shows the speech amplifier
and phase inverter for the high-gain
amplifier. The 12J5's are replaced with
a 12SN7 and a 12SJ7. Inverse feedback
is provided between the cathode of the
phase inverter and the secondary of the
output transformer. While no specifica-
tions are available on this transformer,
it is believed that the low-impedance
terminal L is approximately 300 ohms
and the high-impedance terminal H ap-
proximately 5,000 ochms. Lead A should
connect to the terminal which produces
the best results. It may be necessary to
experiment with the values of the re-
sistors in the feedback network to get
maximum feedback without oscillation.

The plate supply voltage should not
exceed 250. A higher voltage may break
down the bypass and coupling capaci-
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51 THROUGH 85 GANGED

CONVERSION

tors or damage the 12A6's. The power
supply should deliver 70 ma or moré for
low-gain amplifier and approximately
100 ma for the high-gain circuit. If the
output voltage is lower than 250, you
can bring'it up by adding an input filter
capacitor of approximately 16 puf with
a d.c. working voltage of 450.

A small 6.3-volt filament transformer

12J5(2) S 12AB(2)

NE]

MIKE WK Pl

@

11—
43

L1
05

had
200K
80 OREQUIV

8+ NQT QVER 250V
B-15H/I00MA

‘5w
“—i 4
N7VAC

12J5'S OR
125.J7 & 125N7

4

5V
3"5 £.3V/1A =

12.6V
|—The amplifier for carbon microphene.
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CERAMIC BYPASS AND
COUPLING CAPACITORS

These new ceramic units—no
bigger than a dime—find dozens of
bypass and coupling uses in both
standard and FM as well as television
equipment. They have higher self-
resonant frequencies than conven-
tional capacitors and fit neatly across
miniature tube sockets. They’re cov-
ered with a tough, protective coating
which guards against moisture and
heat. Sprague Disc ceramics are avail-
able in both single and money-saving
dual capacitors.

Use Sprague Disc ceramics when-
ever circuits call for ultra-compact,
bypass or coupling capacitors. Each
unit is clearly stamped with capaci-
tance. All capacitors are rated at 1000
v. test, 500 w.v.d.c.

See these remarkable new capaci-
tors at your Sprague distributor today!
Write for bulletin M 431.

SPRAGUE—
PRODUCTS COMPANY

Distributors’ Division
of the Sprague Electric Company
NORTH ADAMS, MASS.

OCTOBER, 1949

is added in series-aiding with the 6.3-]
volt winding on the power transformer
to provide 12.6 volts for the heaters of
the tubes.

The heater string will have to be re-
wired in both circuits.

The response of the amplifier may be
improved by replacing the output trans-
former in the interphone with a high-
quality, 15-watt output -:ransformer
having a 10,000-ohm center-tapped pri-
mary and a universal secondary. When

006 IMEG
e—LpHoN0 VX a% ‘
PHONOIN 3 =
500K 474 84250V
M' p—
j2sJ7 = MK | 12SN7
=05
[
o';’ ] ToGRIA
o 126 |
IN £
£ al P oayP P30k
I0KEG 3K r
I_ T — 2k
10/450V 17K | ‘;j_
220K; \ 10K
ti P TOGRID_
’ | 12A6
I 0 fasov L |
i TOHORLON ,
= 10K 30Ky OUTPUT TRANS |
20 __ENPERMENTAL VALUES |
B+250V =

Fig. 2—High-gain amplifier for crystal mike.

this is done, lead A should connect to
one of the low-impedance windings on
the voice-coil side of the output trans-
former.

| SURPLUS CONVERSION

'? 1 purchased a surplus BC-603 re-

ceiver after being informed that it
could be converted to receive standard
FM broadcasts. The dealer could not
supply conversion instructions and I waos
unable to obtain them elsewhere. Con-
sequently, I ran into no end of trouble.
Can you supply a conversion diagram
and instructions?—K.A.P., Bronx, N. Y.

A. Before receiving FM broadcasts on
the BC-603, you will have a job of re-
building rather than converting it. This
set was designed for narrow-band FM
(20-kc average deviation) reception in
| the 20 to 27.9-me band. The tuning com- |
ponents are so much larger than those
required for the FM broadecast band |
that they will have to be replaced with
units for 88-108-mc operation.

The low intermediate frequency
(2.65 me) means that image rejection
will be practically nil on the FM broad-
cast band. Furthermore, the i1.f. trans-
formers not being designed to pass the
150-ke total deviation of the standard
FM signal, the over-all fidelity would
be poor. It is possible that you can
modify the i.f. transformers in a
manner similar to that described by
Robert C. Paine in his article “FM Re-
ceiver From War Surplus BC-624,” in
the June, 1948, issue of RADIO-CRAFT.
A job such as this requires lots of ex-
perimenting and patience. Good luck!

www americanradiohistorv. com

Question Box

— |

Play Safe!

Use Reliable

TELEVISION
REPLACEMENTS

Television requires the most du-
rable, heat-and -moisture-resists
ant components you can get. In
capacitors, that means Sprague.
You'll have no profitless call
backs with extra-dependable
Sprague TV capacitors.

SPRAGUE

TELVECAP

MOLDED TUBULARS
7 /

Only Telecapsare
molded in heat-
resistant Bakelite
phenolic, oil-im-
pregnated, and
then solder-sealed
—just like metal-
' encased oil-paper
/ capacitors.No othermanufacturer
can make this claim!Ratings from
600 to 10,000 volts.

SPRAGUE

ATOM and
TWIST-LOK"
DRY ELECTROLYTICS

‘..

The most complete line of tele-
vision electrolytics. Engineered
especially for tough TV replace-
ment applications,Sprague’s new
Type TVA Atom and Type TVL
‘Twist-Lok electrolytics stand up
under the extremely high tem-
peratures, high ripple currents
and high surge voltages encoun-
tered in TV receivers.

Write for Sprague Bulletin M-429

SPRAGUE PRODUCTS CO.

{Distributors” Division of the Sprogue Eectric Co.)
NORTH ADAMS, MASS.

K Trademer
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WHERE TO BUY IT. ..

WHOLESALE RADIO

of Baltimore
The New SUPERIOR TvV-10

T.UBE IESTER $39_50

Tests all tubes Ineiud-
ing 4.5.6.7. Octal. Lock-
tn, Peanut. Bantam.
Hearing Ald. Thyratron,
Minfatures. Sub-Mini-
atures. Novals. ete. In-
dividval sockets for each
type of tube. Tests by
the  well - established
emlission method. Oper.
ates on 105-130 volt 60
eycles AC. Bullt-in roil
chart provides complete
data  fer all tubes.
Comes housed in a beau-
tiful hand.rubbed oak
tahln!l eomplete with nortable eover. Size 67 x 11l”
. Shipping Weight 14 lbs.

Unbeatable T. V. Reception

For the strongest, sharpest, brightest picture

| possible in any location. \

SNYDER LAZY XX
T.¥. ANTENNA

QuUICK TO

INSTALL
Just untold, N\ I > ——
Aighten and erect, ____ % ——\
!uu'uu(-ly higrain. Recommendoed for

ringe areas. Eus{ly stacked ol c
conlxnl lazy X type., All TV Chnnm-ll
plus PM Ovtmll Delzht 11 1. ed.

‘mnle wl mnuuu ml)ll ncc

Ruy lm anceh: stand-off 5 .38
‘noh- lnuulawu and wuuumble mount.
\Tﬁaﬁ"'i" Completcly Pre-assembled,
Lozy X smgle stacked conical arroy...$11.25
T.V. ANTENNA ACCESSORIES
LIGHTNING ARRESTORS, RCA. Strap-on
style. For 300 ohm lead. . $ .66

STEEL EXTENSION POLES. 3% ft. long,
% di. Crimped to connect |pside of ant.

.7
10 BT, ALUMINUM POLES. 1%° di. 1.95

GUYW ll(l-. 6 strunded ne. 20. per 50 ft. .29
24 re 30 [, each, jnterconnected. 6.00
2 O,H\IOCO'A\IAL CABLE RGS59U (4c per
t. 3.75
300 UHM TWiN LEAD (31.95 per 100 ft.).
1000 fe, 11.75
CHIMNEY MOUNT BRACKETS (Comblete
with strup) 1.98
HI-BAND ADAYVIER. Folded dipole & re-
tleetor. Clamps on existing pole . 2.00
3%" 300 OHM STAND-OFF INSULATORS.
Wood serew-in type. 3¢ each. Per hundred 2.75
8AM8 TV ANTENNA MANUAL 1.25

NEW! POCKET YOLOMETER

1000 OHMS PER YOLT
3" square meter with
rounded corner Bakelite case
5 AC voltuge ranges—0-12/120/600/-
1200/3000 volis 5 DC Voliage ranges
0-6/60/300/600/3000 volta. 4 D.C. cur-
rent runges—0-6/30/120 mau.—0-1.2
amps. 3 AC current ranges—o0-30/150/-
600 ma. 2 reslstance ranges—0-1000
ohms; 0-1 megohm. Same zero adjust-
ment for both resistance ranges. Order

EMC Model 102, $13.90
MECHANICAL PHONO PICK-UP

Complete
$2.30

Tone arm—$1.34

Head 95¢

BLANK RECORDING DISCS
RED LABEL DUOTONE
ALUMINUM BASE

6" oo .18 10°
8 -1 127

.36¢
. .48¢

WRITE FOR FREE MONTHLY '"FYI’* BULLETIN
Phone MUlberry 2134
ADDRESS ORDERS TO DEPT, QR-89

HOLESALE

RADIO PARTS €CO., Inc.

311 W. Baltimore Se.

BALTIMORE 1, MD.

Try This One
TIME-DELAY RELAY

relay ean be made from parts found in
the junk box or purchased on the sur-
plus market. The relay should be one
with a 90- to 115-volt d.c. coil and con-
tacts as needed to control external cir-
cuits. We used one with a 6,500-0hm
d.c. coil and d.p.d.t. contacts. Excitation
voltage for the relay coil is developed
by a small power supply using a 6X4
rectifier. This tube can be replaced by
any diode having an indirectly heated
cathode and capable of developing 115
volts at 20 ma or more to furnish power
for the relay.

W 154 10W WW
- & 4 ) < i
a4
mei] gett 2 =]
—&— 6x4
] o
"'2'0"‘1 q
150v -
- DELAY -
SR SOV o] et
T e trans T coNTROCLED GREUT | T
IIE :ro HV RECT FILS
PLATE TRANS,
T0 ¥ RECT PLATES

The rectifier must reach operating
temperature before it will pass enough
current to throw the relay; therefore
the delay interval is equal to, or slightly
less than, the warm-up time. Since
warm-up time is determined by the
applied heater voltage, the delay inter-
val can be increased by decreasing the
heater voltage. Heater voltage is con-
trolled by the setting of the tap on the
5-ohm, 10-watt resistor across the sec-
ondary winding of the filament trans-
former.

RoBERT E. PoTH,
Vincennes, Ind.

NEW USE FOR WELLER GUN

The tip of a Weller soldering gun
works nicely as an electromagnet for
picking up small iron or steel parts
that have dropped into some inaccessi-
ble part of a chassis or cabinet. The
magnetic field around the tip is strong
enough to lift small objects as long as
the power is on. The iron may also be
used to place bolts and nuts in hard-
to-reach places. Remove all excess sol-
der from the tip and avoid smearing the
part to be picked up.

0. C. VIDDEN,
Fertile, Minn.

MASKING TAPE FOR LAYOUTS

Apply masking tape to your panels
and chassis before making your lay-
outs. It adheres readily to wood, metal,
and bakelite and protects the finish
from the usual accidental scratches and
scars.

An inexpensive electronic tnme—delay |

CLAYTON LASTER, |

Shreveport, La.

www americanradiohistorv. com

FALL SPECIALS

Electrolytic Condensers

8 Mmid 450 Volt tubular w/pigtails....4 for 1.00
25 mfd. 25 volt tubulor w/pigtails....5 for 1.00
3 x 10 mfd 400 dcv con common neg....3 for 1.00
30-30-15 mid 300 dev, 30 mid @ 50 V. 3for1.25
500 mfd 500 wv .. I for1.25

Hook-up Wire
We will ship you § - 100 foot rolls in §
colors of #22 stranded hookup wire of
superb quality with 1000 volts insulotion
{welghs 5 Ibs.) .for 2.00
500 ft #14 stronded wire 1000 v ins. (8
Ibs.) g for 3.50

Oil-fifled Condensers

2 mid 400 vde .35 4 mfd 1500 v ... 240
4 mid 600 vde .60 12 mid 2000 v . 5.95
10 mfd 400 vdc 80 1 mid 6000 v 6.95

10 mfd 600 vde ...1.30 S mid 10,000 v .. 48.00
Write for quantity prices on other types

Chokes {filter]

10 H 70 ma. . .75 10 H 135 ma. 1.30
10 H 100 ma. . .90 25 H 700 mo. 4.85
Transformers 117 volt Pri.

790 vet S v @ 3 amps 6.3 v @ 4 amps will
supply 300 vde @ 150 ma after filter.... 3,95
3000 volts ct tapped af 2500 & 2000 vo"s
will supply up to 1300 vde @ 500 ma
aftery fill58 Bk iame i .18.50
3000 vet @ 350 ma, 1250 vde ofter filter. . 16.00

3200 v no ct scope x'mr 4000 vdec @ 1S ma.. 4.95
20,000 v ¢t @ 40 ma oil-filled ..29.00
Ordering  instructions: minimum  order $3.00
f.0.b. our warehouse. Send 25% & sufficient post.
age. Over payments will be refunded, or we ship
Railexpress.

ATLANTIC INDUSTRIAL CO.
Box 50, Ozone Park, L.I., N. Y.

PEN-OSCIL-LITE

Extremely convenlent test oscillator for all radlo
servicing; alignment e Small as & pen o B8elf
powered s Range from 700 cycles audio to over
600 megacycles u.h.f. « Qutput {rom zero to 125

s Low cost o Used by Signal Corps
e Write for lntormnllon

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

7/ qae; dou T nececue awz:-l-

BARGAIN

BULLETINS
you ve lodcng mouney !

AMAZING SOUND POWERED

Wl //:ie - ja /lzie

Complete 2-way intercommunication system

NO BATTERIES! NO LINE CURRENTI
It's m It works!?
celient quality—
good volumc Works up to
2 mile or more with sim-
ple twisted palr of wires
{25 feet of wire included).
ldeal for TV antenna ori.
entation. Practical for gen-
1-r1| IntercOm require.
ts. Great cntertainment
value. Convenicnt ana fool- proo! Beautllully packaged.

Cat. No. RP0O8 52.9 Post-

Your Low Cost. paid.
EQUIPMENT

RADIONIC v

Tribune Theater Entrance

170%W Nassau Btreet ew York 7. N.
WOrth 2-0421 :: Qpen dnlly 9 to 6--Saturdav 9 5

I MAIL TODAY! |

—
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Try This One

AMPERITE

Studio Microphones
at P A Prlces

BROADCASTING
RECORDING
PUBLIC ADDRESS

“The ultimote in micro-
phone quolity,” soys
Evon Rushing, sound
engineer of the Hotel
New Yorker.,

® Shout right into the
new Amperite Micro-
phone«or stond 2 feet
owoy—reproduction ls
olwoys perfect.

e Not offected by
ony cl.motic conditions.
¢ Guaronteed 1o with-
stond ievers "knotking
around.”

R8LG—200 ohms
RBHG—Hi-imp.
List $42.00

“Kontok” Mikes
Model SKH, list $12.00
Model KKH, list $18.00

ntroductory Ofter,

v Speciol IMEO L hder.

page Nusirote

SPchal Wma fo
Offer: °

AMPERITE (ompany |,

$61 BROADWAY + NEW YORK 12. N. Y
Canada: Atlas Radio Corp., Ltd., 560 Xing 5t. W., Toronso

INSTRUMENT

NEW! ™

at new low bargain prices!

57 0SCILLOSCOPE
& STETHOSCOPE
Model T5-7K $46.50
FOR TELEVISION,

FM

!lll:h (\ualllv laboratory
oRCOpe nlun nl!l
tracer: 2 ru-
ments far price o- onc
Desalgned for TV  and
FM alignment and AM
rervicing. Has lack far

probe listed below,
triocing in
throush
n g

Built-in high in
V/Inehy amplifiers \\1 ih
respolise 350 Kr
Complete with sll-tub-s
Including  3° CR tube,
Leas pro and  headl-
nhonc:. Steel case 18x
Di1ax1Ta".

TS-7PK,Probe Kit,$4.25

I5-7. laclo"l buflt.89.95
TS 1P.l1clol'¥ built 8.35

DELUXE SIGNAL TRACER
Mnuel IS JK $22 75

jobs. Easy 1o use by expert
or beginner. Test parts.
Locates causes of fadlnig.
distortion. dead sets, ete,
Jacks for comnecting your
present ¥,0.M, glve visual
reading on all RF and audio.
AC operated. Steel cuse BX

and_servi e,
Model TS5-3, factory
fit .$34.95
TS-1K, Begin
SiR. ‘I‘rnu—r Kl! -$6.75
Fact. bullt. . 9.85 TS-6CK. Crystal
Ts:3K. pockc e . (IN34) Probe Kit 4.50
r Kit 20.45 Fact. - B
Fact. built - 28.95 <taibplic s 23y
from vour jobber. If he cannot supply, madl

AT T R T e
FEILER ENGINEERING CO., Dept. 10RCS
945 George Street, Chicago 14, L.

Pleage send me the following jnstrumnent: Mode!

NAME.

ANDRESS. .

OCTOBER, 1949

TWIN PHONO TURNTABLES

If your record player has a heavy-
duty driving motor, you cen use it to
drive an extra turntable for quick man-
ual changing and for produecing novelty

effects.

EXTRA TURNTABLE ¢
(o]

‘c
'Y

SPRING FOR TENSION

firmly against both turncables.
W. GiBsON,

CORRECTION

St. Catherines, Ont.

There is an error in the diagram of
the Forty-Niner G-M count2r shown on
page 20 of the September issue. There
should be a vertical line along the right
side of the diagram to connect the end
of the 135-1200-volt high-voltage lead

The extra turntable should be exactly
the same diameter as the original and
should be as light as possible to reduce
drag. It should be mounted on a free-
running spindle placed so a small rub-

her-rimmed idler wheel will touch both
turntables. Mount the idler on a slotted
center so a tension spring will hold it

and the open e¢nd of the 35-megohm
bleeder resistor to the lead from the

hottom end of the 1-megohm resistor

going to the anode of the 1B85 G-M

‘ tube._ i
New For 1950

RADlo and
'IEI.EVISION

Immense tS1square-ineh
sereen on new 167 meral-glass
tube - . . clear. steady. bright
pictures . Synchronized
sound and picture that a child
€8n tune In gerféetly ...
Long Distance FM Cireuit..,
EBig 12” Eleciro-Dynamic
Panasonie Speaker .., Avail-
able in beautlful ¢onsoles or
in complete chassis {not a
Xit). Buy direct at Low Fac-
tory Prices. with Low Down
Payment and Long Easy
Teams and on 30 Days
Trial! Send for 32-page. &
cotor cataleg today
FACTORY AUTHORIZID mwa
N TREVESION AREA

COUPON MIDWEST RADIO & TELEVISION CORP.
| MO G.51.x383.909 Sraadwoy. Cindnnarl 2, Ohle
| Cord ter Plaais pand me your now FRLE 1930 Caroleg.
NEW 195D
11313 NAME.
. (::'g: ADDRESS. e
mowisT
[= | — Zone _ stame
CATAl0G =
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MIDWEST

Also o Complere New 1950 Line of

MIDWEST
RADIOS

with new long distance
FM Circuit and new
3-Speed Phonograph.

MID-AMERICA’S

YUNBEATABLE
LOW PRICES

WARD ALL-CHANNEL

TV ANTENNA

TVH-9

Regular $26.50

(iji“’

—— NOW ONLY
$ 5 95 Each
fots of 3
$6.25 eoch, singly
MA-3130
TVH-$ covers all channels; high and low bands cepa-
rately adjustable. omDlete with mast. unjversal
mounting  base, hardware, Instructlons. etc. Orde

wihble they last! Compare our low pricel
— More Ward TY Bargains —

MA-3131 TV-88. 44 to 88 MC. Complete wllh 60 feet
of 300-ohni lead-In. Insulators. mig. Handware and
instructions. Hegulsr $12.50 lQist only $2.95

M4-3132 TVA-88. Bame as TV-88 but lesx 300 ohm
lead-In and (nsulators.

MA-3133 TVA-94. 44 lo B8 MC: provides broad band.
nigh galn. Conmpiete with hardware and Instruetions.
Hexulur list price $10.60 $2.49
3A-3134 TV-28. 174 to 218 MC. Easlly uttaclied to
any dipole using a 1-Inch OD mast. Allows independent
orlentatlon of eilher hixh or low bays. With hardware
and Instruetlons. List price $0.50 ....only $2.95

(Write for quantity prices on all WARD TV
atitennas ahove)

Famous-Make Medel 50
ANTENNA CHIMNEY MOUNT
Sturdy all-nietal monnt fits any average size chlimney.
Nao Kuy wires required. Ccmplele with hardware and

Instructlons. Save over 50% on thls iteml
MA-3135 ..$1.78

— 300-Ohm Twin Lead-in-—
Don’t oilss this great buy| Btandard 300-ohm lead-In
fer TV and FM. Buy In quanthy and save!

per 1000 rt. $13.25
MA-31364 per 100 f. - .1.40
per foot . -..02

Write For
BARGAIN
BULLETINS

29c¢ “Ravio ruses. 29¢
J2SRY

BIG

Every Tube In Orclgina) Cartont
116GT 2ES
v 87
Terrific Savings!

CERAMICON CONDENSERS
Made to elose tolerance: rated 500 VDC. Smull slze
with pigtall leads.
e each. 10 of one type for 59¢, 100 of one 1¥De for $5.00

1G6GT
1166

mmf mmf mmf mmf mmf mmf mmf
2 15 40 68 130 232 400
] 20 7 Kt} 150 237 170
8 25 an tn8 170 250 ann
10 30 56 125 175 350 6800
Famous-Moke RECORD CHANGER
only $9.95

Rock-botlom Pricef
Takes twelve 10-Inch or ten 12-
tneh records. Smooth, gentlechange
eyele, Itemovahle metal base meas-
ures 133%°x13"; overull helaght 7°.
Complete with ‘high-quallty erss
tul cartriclge and interconnecting
wires. A real steal at our low pricel

ORDER FROM THIS AD!

All prices f.0.b. Chicage. 25% deposit required on
C.0.D. orders, pay balanee nlus Postade on delivery.
send orders toaRC-109, Minlmum order $2.50.

MID-AMERICA CO.Inc.

WAREHOUSE

sTome
24128. Muchngln Ave. 2307 S_Archer Ave.

Chicage 16, Chicago 16, 0.
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OUTSTANDING
TELEVISION VALUES

A completely factory wired and tested
RCA type 630 television chassis, complete
i| with 29 tubes, ready for installation in
cabinet. Will operate 16" picture tube or
smaller. Price [ Less picture tube) $157.,50

SPECIAL G. E. 9’ TELEVISION
TUBE

JWhiie screen electromagnetic deflection

and focus. Brand new, type MW 22-2,

Price $13.95

TELEVISION TRANSFORMER

1I5V/80 cycles, secondary 2500 volts at
2 MA., 63V ot bA, 2.5 volts at 1. 75A.
Price $3.85

HIGH GAIN X TELEVISION
ANTENNAS

Covers chonnels 2 to 13 without separate
section. Constont non-varying center im-
pedance. Better thon 12Db front to bock
ratio. Con be used with 72, 150 or 300 ohm
line. Works well in weak oreas ond gives
o shorp conical beam. Price $6.95 each
less most. Extro for & ft. mast $1. 35

FRINGE AREA ANTENNA

Stocked X Antennas for extra gain in
fringe oreos including heavy [0 ft. mast.

Price $16.95

PORTABLE RECORD PLAYERS

Ducl Speed, AC/DC. U. S. government

surplus, vsed but reconditioned. 33 1/3 &
I78 R.P.M. fully adjusted speed control,
embodies o 3 tube phono omplifier with
electrodynomic speoker, housed in porto-
ble, block leatherette cose. Price

$16.95

PHONO MOTORS AC/DC
DUAL SPEED

"Green Flyer G. I." type reconditioned
ond guaranteed. Complete with 12” turn-

table. $8.95

AC PHONO MOTOR
331/3 RPM
Price $2.45

MODEL NFRD—RADIO NOISE
FILTER

made to U.S. government specificotion
will eliminote oll line noises when properly
connected to rodio television, motors, ond
electric appliances. Will carry uvp to 12
amps. Price 1.

SPECIAL

Mammeth assortment of radio & electronic
ports of such items as tronsformers
chokes, condensers resistors wire, coils,
hordware etc. of not less than [0 pounds.

Price $1.25

Satisfaction guaranteed on all merchandise
All prices F. 0. B. New York City

WRITE FOR FREE CATALOGUE T¢9

RADIO DEALERS SUPPLY CO.

154 Greenwich St. New York 6. N. Y,

Association News

ESFETA TV COURSE

Empire State Federation of Elec-
tronic Technicians (N.Y.) is launching
a state-wide television course in the
fall and spring of 1949-50. A series of
16 lectures by representatives of manu-
facturers will be held in New York
City, Poughkeepsie, Rochester, and the
Binghamton-Endicott area. Lectures
are scheduled from September to May,
with the concluding session an ex-
amination.

WARD RECEIVES AWARD

Harry E. Ward, chairman of the
board of the Long Beach, Calif., Radio
Technicians Association, Inc., received
the Archie J. Mooney award recently
from Carleton E. Webb, representing
the Bureau of Apprenticeship Stand-
ards of the U. S. Department of Labor.
The Technicians Apprenticeship Com-
mittee voted Mr. Ward “the most out-
standing, aggressive, and valued mem-
ber” in the Long Beach and harbor
area for the past year.

AN OPEN LETTER

Television receiver manufacturers
were addressed last month in an open
letter to the industry by Max Liebowitz,
writing as president of the Associated
Radio Service Technicians of New York
City. Pointing out that the manufac-
turers had been at considerable expense
to finance the “Town Meetings” last
year, he stated that some of the increase
in television sales following this cam-
paign was attributable to it.

No small part of the recent slump,
which has hit television so much harder
than other industries, may be traced to
the manufacturers’ turning away from
the principles of the Town Meetings,
says the ARSNY president. Instead of
continuing to encourage the independ-
ent technician, they have, in effect, at-
tempted to monopolize the service in-
dustry through setting up their own
service organizations or dealing exclu-
sively with large service contractors.
Their predetermined fixed fees for all
installation and service discourage the
special and sometimes expensive an-
tenna installations needed in many
cases. In addition, sets with overrated
components were put on the market,
causing breakdowns and unnecessary
service calls. The television service con-
tractor lost money on these “sour sets,”
and the customer lost confidence in tele-
vision.

The remedy is, according to Liebo-
witz, for the manufacturer to quit try-
ing to kill the golden goose and to re-
store the confidence in the independent
technician that was expressed at the
Town Meetings. The indenendent tech-
nician proved more than 25 years ago
that radios could be serviced more ef-
ficiently, cheaply, and satisfactorily in
the independent shop than in the man-
ufacturer’s service department. The
same independent technician is prepared
to furnish similar efficient service in the
television field.

www americanradiohistorv com

EASY TO LEARN CODE

It 1s easy to learn or increase speed
with an Instructograph Code Teacher.
Affords the quickest and most Drad-
tical method yet developed. For be-
ginners or advanced students. Avail-
able tapes from heginner's alphabet
to typical messages on all subjects.
peed range 5 to 40 WI'M. Always
ready—no QRM.

ENDORSED BY THOUSANDS!

The lnnruemgllph Code Teacher fl
literally takes the place of an oper- § T
ator-instrucior and enables anyone to
learn and master code wit hont fur-

ther T
‘sacquired the code’ with lho lml.runo"r-
Write today for convenient rental and pure]

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC, Chicago 40. NIk

WANTED

The foilewing old E.{.Co. apparutus:
¥.1.Co. Fized condenser (In wooden box. with 3 nind
ing poste)
E.1.Co. 17-8lide plate,
~onden frame)
E [.Co. Rotary potentiometer (In black molded case)
E.1.Co. Plastic radio fixed condenser .0185 mf iukth
2 binding posts)

E.1.Co. double-slide tuner with black molded ends
All sbove were mede hetween 1905 & 1910
Flease communicste with
H. GERNSBACK
25 West Broadway, New York 7, N, Y,

b=

Tators nsve
System.
plans,

rarlable condenser” (with

Get Your License!

RADIO-TELvistop

Quetlions. ang
d'l-wm;

Heminy yyg
s AT

with
these
BRAND-NEW BOOKS

A geparate book for each element of the study-gulde Ques-
tions pertalnlng to the various classes of comMerrial

0.8.A, radio operator llcenses. You meed bLuy only those
slements required for the license you want.

The F. (. (. is experted henceforth to revise questdons
eloment by element. Now, keep up to date. You need
buy only & new element. not a complete new

NOW READY:

Element 2: Basle Theory and Practice
Element 3: Radlotelephony
Element 4: Advanced Radiotelepheny

Please do not order el 1 not yet They will
be puhiished and snnounced soon after the "F.C.C. com-
pletes each revision.

85t

BUY FROM YOU'R FAVORITE RADIO
PARTS DEALER. If he cannot sup-
ply you, we will ship postpald at $1
for one, er 90c for two of more.

RADIO-ELECTRONICS for
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OPPORTUNITY AD-LETS

Advertisements In this sectlon cost 25¢ 8 word for
each Insertion. Name, address and Ialtials must be
Ancluded at the above rute. Cash should accompany
all elassitted advertisements unless placed by an
accredited advertislng agency. No advertisement for
less than ten words accepted. Ten Dercent discount
six Issues. twenty Dercent for twelve Issues. Oblec-
tlonable or misleading advertisements not dccepted.
Advertisements for November, 1949. issue. must reach
us not later than Septemher 24, 1948,

Radlo- Electronies, 25 W. Broadway, New York 7, N.Y.

WANTED TO RENT—SLEEPING ROOM IN HOME OF
a ham or someone Interested In_ becoming a hum. Any-
where In ChicaRo or suburbs, Please write P. 0. Box
#41, Cicero. Il

Hadio—Sales—Service. Sell for net inventory. Grossthg
$9,000.00 annually. Box 101, Sioux Falls. Bouth Dakota.

AMATEUR RADIO LICENSES, COMPLETE THEORY
preparation for passing amateur radlo examination. Home
stud¥ and resident courses. Amerlcan Radlo Institute.
101 West 63rd St., New York Clty. See our ad in Page 95.

MAGAZINES (BACK DATES)—FOREIGN. DOMESTIC.

arts. Books, booklets, subscriptions. pin-ups, ete. Cataloz.
loc (refunded). Cicerone’'s, 863 First Ave., New York
17, N. Y.

RECORD CHANGER PARTS for leadlng makes, We ship
everywhere, Friends Wholesale Distributors, 106 North
Sixth Street. Thiladeiphia 6, Pa.

HERMAN LEWIS GORDON, REGIBTERED PATENT
Attorney, Patent Investigations and Ovpinlons. Warner
Bullding, Washingion, D. C.

wWE REPAIR ALL TYPES OF ELECTRICAL INSTRU-
ments. tube checkers and anslyzers. Hazleton Instrument
Co. (Klectrle Meter Laboratory). 140 Liberty Street, New
York. N. Y. Telephone—BArclay 7-4239.

BARCAINS: NEW AND RECONDITIONED HALLI-
crafters, Natlonal, Collins, Hammarlund, Melssner, RME,
other recelvers., tuners, televlsion receivers, transmitters,
ete. Wholesale prices. Terms. Shinped on trial. Liberul
trade-in aflowance. Write. Henry Rudio. Butler., Missour
and 11240 West Olympie. Los Ankeles, California.

BARGAIN HUNTING? RADIC SBERVICEMEN WRITE.
Sensational catalox. Henshaw Radio Supply, 3619 Troost,
Kuansas Clty 8. Missouri.

TELEPHONE DIALS, N-E Type-1 Rebuilt $2.25, Re-
adjusted $1.25. All dials postpald in U.8. Kissel Electric
Products, 431-C Sherman, Galion, Ohle.

15 TESTED ONE TUBE CIRCUITS 10c. LABORA-
torles, 578-B, San Carlos, Callfornla.

LANCASTER. ALLWINE & ROMMEL. 436 BOWEN
Bullding, Washington, D. C. Registered Putent Attorneva.
Praetice before United Stutes Patent Office. Vaildity and
infringement Investigutlons and Obintons. Booklet and
form ‘‘Fvidence of Concebtion” ferwarded upon request.

RADIOMEN, S8ERVICEMEN, BEGINNERS — MAKE
more money, e€aslly, quickly., $250 weekly possible. We
show you how. Information free. Merit Products, 216-32L
132nd Avenuc, Svringfield Gardens 13, New York.

FREE. LIST. TUBES, PARTS, METRO RADIO. 603
E. 135 St., N. Y. C.

TECHNICIANS ! ! ENGINEERS ! ! Intérested in a top-
paylng electronle position? 7 ? Send Dost eatd for Informa-
tion on HOW, WHY, WHERE. MID CONTINENT RE-
SEARCH BUREAU. P. 0. Box 121. Wichita. Kansas.
SURPLUS: BC221 FREQUENCY METERS. clean
and in perfect condition. $49.50 each, Send orders to
Monarch Elcctrle Company, 411 Wood Street, Pltisburgh

22, Pa.

BRITAIN'S BEST radle monthly. PRACTICAL WIRE-
1.E8S AND PRACTICAL TELEVISION, enthusiasticalty
read throughout Unlted States. Latest Britlsh-Eurobesn
radlo-televislon developments: excluslve articles by leading
experts; ncwest transmltters and recelvers fully analyzed.
Annual subscription (12 consecutive issues direct to your
address from London) only $2.00 from Georde Newnes
Lid.. U. 8. Subscription Omce (PW,45), 342 Muadlson
Avenue, New York 17. N. Y. Two Years $3.75.

PHONOGRAPH RECORDS 15¢. Catalogue. Paramount
TG-313 Fast Market. Wllkes-Barre. Penns.

ALUMINUM TUBING, ETC. BEAMS FOR AMATEURS.
TV, FM. Lists free. Willard Radcliff, Fostorla. Ohio.

27 yeurs experience radie repalring. Simplified s¥stem.
No calculatlons. No tormulaz. Total price $2.00 postpaid
or COD, MoneSbuck guarantee. Ross Radic. 14615 Grand-
river, Detroit 27. Mich.

TAB” GUARANTEED TUBE BARGAINS! 616, 6AKS.
8AGS5. each 37¢—6C4, 23¢—388A. 40¢—TunIng meter 5
MA, 98c. Selayns GE-2J1G1 used tested. pair $1.49, 6V
Carter dynamotors DPermanent magnet high efticlency
400V/150 MA $8.98; 230V/100 MA £4.98: both unlts
$12.49. write for bargaln TABOGRAM. “TAB™ Dept.
10-RE, 6 Church Street, New York City.
DEALERS—SERVICEMEN—HAMS Save 50% or more.
Ru¥ your TV untennas und accessories direct. Chimney
Mounts $1.25 ea. in lots of 12. singles $1.40. Bhipping
wt. 4 Ibs. ea. Hend for complete catalog. TELEVISION
SUPPLY CO.. Dept. 21-K. P. 0. Box 213, Gratle Square
Station. New York, N Y.

GEIGER COUNTER KITS, COMPLETE PARTS LIST
and schematle free. Write today, Woodwld 5217-G Holly-
wood Boulevard, Hollywood 27, Callfornia.

OCTOBER, 1949

Technotes

. ... ZENITH 9HasgI
The dial cord starts to slip after the
set heats. If tightening the springs and
applying various dial cord dressings
does not help, a sure cure is wrapping
three turns of the dial cord around the
control shaft and tightening the
springs.
HoMER L. DAvIDSON,
Fort Dodjge, Iowa

.. .. SILVERTONE 6405
A number of these sets have come in
with C12, the .05-uf line bypass capaci-
tor, missing from the circuit—prob-
ably an oversight on the assembly line.
Although omission of this capacitor
may cause tunable hum or buzzing on
some stations, this is not always the
case—it all depends on the condition of
the a.c. line in different locations.
Connect a .05-uf, 600-volt capacitor
from the No. 8 pin on the 35Z5 to the
negative bus for trouble-free operation.
L. E. VoigrT,
Rockford, Hl.

. ... FORD 6MF780
A common cause of intermittent op-
eration is a bad coupling capacitor be-
tween the plate of the 7TA7 r.f. ampli-
fier and the grid of the 7TB8 converter.
Replace this capacitor with a high-
quality mica having a capacitance of
approximately 100-upf (not critical).
ADAMS Rap10 SERVICE,
Cleveland, Ohio

. ... DEWALD A-503
If tunable hum is present and can-
not be traced to poor filtering or power-
line pickup, check the leads to the pilot
light, These leads may be long enough
to touch the built-in antenna, thus pro-
ducing hum. Shorten these leads to
keep them from touching the antenna
and eliminate hum from this source.
PETER HICKEY,
Hoboken, N. J.

. ... SILVERTONE 8052
If the volume drops intermittently
and distortion sets in, check the
100-upnf mica capacitor between the
plate and cathode of the 7C6. This ca-
pacitor shorts intermittently causing
the trouble. Replace it with a high-
voltage 100-ppf mica capacitor value.
CArRL R. THORNROSE,
Chicago, ill.

DAH DI DAH

EE—— ¢ EEE———
(INVITATION TO TRANSMIT)
LEARN CODE NOW!!

Beginners, or OId Timers

who wont to get upspaed.
A Complete Code Practice Oscillator , .,
Operates from 115V-40 cy.—Built on o small com-
poct chassis—Yorioble tone cortrol. With Key
and [17P7 Tube. Will operate with ony phones or

small speaker. Plug in ond $3 45
a

Use. Complete, Guoronteed.

Available less 4ube and key $2.25
GREENWICH SALES CO.

New~York 7, N, Y.

59 Cortlandt $¢.
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QUALITY TUBULAR CONDENSERS
MONEY BACK GUARANTEE

An csample of value, the 20/20-150¥ con-

denser listed below is made for ws

by @

standard monufacturer, lists at $1.30. aur

getling price—only 2bc.

PER HUNDRED
.$ 3.95

.001 — 600V
.002 — 600V
.003 — 600V
.005 — 600V
.01 — 600V
.02 — 600V
.03 — 600V
.05 — 600V
g — 600V

600V

5 — 600V
10 — 50V
16 — 150V
20 — 150V

20,20 — 150V
30

150V ...
40,20 /20-150V-25V
40,/40,20-150V-25V

5030 — 150V ...

8 — 450V
16 450V
16/16 — 450V
20 450V

30 — 450V
40 — 450V
80 — 450V

.005 — 1700V
.008 — 1700V
.01 — 1700V
.02 — 1700V

NEW

LOW PRICES

3.95
4.40
4.40
4.40
4.95
4.95
4.95
7.20

EACH
12
17
A2
18
.24
26
28
.44
44
.44
27
36
49
39
47
59
97
13
15
a7
19

ON

TELEVISION CONDENSERS

.05
1l -
25
.05

.01

2500V .52
2500V
2500V
3000V
.003 - 6000V
005 — 6000V
6000V
.0005 —7500V
003 — 7500V

S7
72
.54
49
52
58
48
.52

.0005-10000V .54
BUY THEM BY THE HUNDREDS

5% Discount on Orders of $50 er Over

BROOKS RADIO DIST. CORP.
80 VESEY ST., DEPT. A.

New York 7, N. Y.
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BETTER
SONE-BI.IY.. l.E ola NE
1’0

THEY'RE GOING FASTI! , URTABLE DC

— William Dubilier, Technical Director
and founder of the CoRNELL-DUBILIER

ELECTRIC CORPORATION, was awarded

calculations are 1 two of the highest

e “ honors of France
R,GHT, use | ; % | at a ceremony re-

To be sure your

AMMETER, 0-15 AMPS. COMPLETE WITH IN-
BTRUCTIONS FOR EASY CONVERSION TO
MULTI-TESTER (AC & DC volts. Ohms & Mifll-
ampsi!t! . .. 3%" fan-type mlrror scale. Perfect as
is for testing: Electric appllaices: Batterles: Motor,
Automotive, Industrial & Medical Eqpt. With 367 test

cently held in the
.. | French Embassy
‘:. :,? |

leads & hinged lid black crackle metal case.
BRAND NEW!! 8hpg. wt. 8 Ibs. THOU- 3,95
BANDS RULD AT TWICE THE PRICE OF —
W-110B ARMY FIELD WIRE. Twisted palr {7
strand), weatherprool. Avail. only In rolls

300-450 ft. ea. Shpg. wi. 4 Ibs./100 1, l/ L4
PERFECT CONDITION. ONLY........ 2FT

]
]
]
]
[}
[}
[}
]
]
1
1
[]
1
1
1
1
L Fischer’s | | !
* rischer’s 1
. | !t CABINET HARDWARE SPECIALS!!! . . . LIb
]
4 d duri Igled.:r‘hl\‘r- e;blnel lt{ul'l“ slr:lle: up lo]ii,o ¢
n 68. Antique bronze finlsl). . wt, 1 1b. 9
- RADIO & | cently and during | § 2 LR UL Ry
[}
1
1
]
[}
]
]
1
(]
(]
]
1
]
1
1
r
1
]
)
]
]

in New York City.
The awards were

made in considera-

tions of his services |

to France both re- SUPPURTS (stay hinge) . . . for safe holding of
World War I. They consisted of the CABINET DRAW SUDES . . . for coNsOLE 1
iati CHANGERS, RECORDERS, XMTR RACKS, DRAW -
Hon?rary Medal of the Association des ERS OF EVERY TYI'E. Sturdy :te:i—nlumlnum. :
Engineurs-Docteurs de France and the Smooth ball-bearing action. 8bpg. wi. 2 lbs, pr. H
. 9° extension (13" overall). coo....3088 pr.
Diploma of the Officer of the Academy | jolf- exienslon (137 overall) . - 198 br. g
- nslol . . 0
MATHEMATICS | |- e Orter of Academic Paims. |} i siimimifidintle oo £ 4
Mr. Dubilier’s most recent service to SRILLE CLOTH . . . Auraetlve Gold or Surer §
France has been to provide—through | ! «ouncer INPUT TRANSFORMER (% 2 1o '
Save time and trouble. In this new book you the Cornell-Dubilier Electric Corpora- plekips” I enle SILTh LI, ) Impedance
mgldd{r find the ﬁtiono{my mathemar- tion—emergency relief for the serious ‘ """""" 3 for $1.98
i culation required in radio or television A : : ““OUNCER” QUTPUT TRANSFORMERS . . . 2000
work, as, for instance, the factors in discorrion, French power shortage. His service in | v ohm tabped dble, brl. to volte coll. Use with Hesm |
television focus control, antennas, etc. When- World War I was the development of a Power tubes {50168, 50BS, etc.) .ea. .49; 12 for 5.00 .
ever b’;‘;‘ llrc "stuc:(" on a p;‘oblem. look in submarine detector for the government R :;‘.;E:S'L'\‘«G(sé.l,ﬂn.,‘xg,h::'j:, wﬁ; :
this . Its complete index shows you imme- . 3 5 . . . To make a REAL VEST POCKET
diately where 10 turn for the answer you waat. of France H.e volunteered his service RADIO add only speaker or®phone & |
to France without compensation, and ] et e tect, Ready-wired mipla- ¢
Onr“lﬂﬂh r]' lPr_cbthl."‘ ul' ‘n_roe:n;d carried on his work at Cherbourg. His I J controls, ¢ J.ipzugg.w;;gclgcnré- !
. [3] - 2 " ' N -
o i ontaton e ot s | | electrical methad of detecting subma. | | e o WY 0 R |
evision and modern industrial electronics are rines was a factor in turning the tide in ' A b Orers 2,49 ]
included. arranged under clectronic headings the French struggle against the German | ONLY 3% ozs.!. ONLY =
where they can be easily found. All formulas, submarines. 1 S 1
mathematical wbles, and a math review are in- : ;AINIATURE TUBES for asbove amplifier. BetzarI I|
¢luded. A highly useful handbook foranyone | | ]2 ... 0 0000000 5660mane 000 h
working in radio or television and for all thase Dr. Allen B. Du Mont and Earl W. ' ?';}:.'ﬁ,'?,’.‘,ﬁcﬁ,h:‘n'ﬁ"_'_'f‘g:‘:icp".{"’.:ﬁ.".'.‘.'t{ :
preparing for FCC license exams. $6.00 Muntz were among the recent recipients | sbore amplifier. Makes sensliive by T 5 0
of the Horatio Alger Awards presented | 1 gocxer speciaLsiili o T
annually by the American Schools and 1 GUTALS, saddie 1" mig A 08: 48 for 1.00 §
Have you got these useful books ? Colleges Association. The awards are [} LOCTAL WAFER™. D100 0 i for L0 i
. . . given to leaders in American industry |, N33 WEADSEYS . . . Completo with rubber !
2. Introduction to Practical Radio and government selected in a nation- | ! AC.0C NEON TESTER ... Handy POCKET sizg !
By Tucker. Says one of the thousands of radio wide poll of school and college students | ndleates AC or DC Volts, Contlouity. ... .18 1
men using it: "' have this book and it is money on the basis of cutstanding character- | PILOT BULBS . .. #1816, 13V. min. bay 10 for .39 L
well speat.” It explains all radio essentials in istics responsible for their success. 3 2830 KC IF’s (8CR-274). Plug-in..ca. 3%¢ 3 for 1.00 |
the clearest, most practical terms, with hun- 1 50 WATT-200 DHM DUAL RHEOSTAT . . . 3
dreds of problems showing specifically how Drd Du ‘I_\'I(‘)Ant. | BRAND NEW. ¥” shat Ty t'nf: ;
theory is used in the construction and servicing president o L- | RADIO HARDWARE TREAS e AR ]
g : 1 . , Washers, Lugs. etc All
of radio equipment. $3.00 LEN B. DU MONT ' Eﬂafnxuéﬁqrsfé:ﬂmsﬁlgﬁaﬂﬁl “a A
METAL CAN. Bhpg. wi. 5. '
3. Principles of Radio for Operat LABOMTORI;: vision, | 1 e ONE.aSONTROL BOX mCa L . L
. t, ] -33. 34, K t..
f"“lp S Ol'op LS ducteg te EYISIOH ] 'l‘oo'l’!‘lllel:ll etc. 4" x4"x 2",  Shpg. mwt.. 49¢ i
By Atherton. Using wartime training meth- experiments in the Padbs e '
ods this book teaches radio essentials through basement of his 1 $ 80 MUCH FOR 80 LITTLE!! . . LEOTONES { §
hundreds of :l:lustnnons :nd sr::::c demon- home before be- : ;-:ug\lag Aa nm::l RTS :(ﬂl,l"'d.. o UFULL ¢ 4
stracions, with very simple explanatory cexr. . *QUNDS of new smantled radio & electronic ¢
siso | |coming head of ] B e LRI TR |
4. Introduction to Electroni e ] onpmaaEed aPeRen ptcRSRoRIER §
H + V. 2. T - these
. Introduction to ecrronics pire. ' Ml‘. Muntz, : (shpg. wi. 21 Ibs.) AND MUCH 1\(0!&1-:2.95 :
By Mudson. \Will help you understand the president of P $ FOR ONLY ......0...0.00.000 0 00 -— 1
principles aad key equipment of relevision and MUNTZ TV, INC, was a door-to-door | | ALUMINUM PANELS (031) & o o 1% eeste H
other mod®rn clectronic developments. $3.30 radio and automobile salesman before : En’awn “Kn"'rz ;AINE_L?G. . 7 x 187—38e |
N . . attaining his present position. T . Tx T Ta et 7T xis ¢xasr
5. Public Relations for Retailers R S ST B
By Mahoney & Hession. The first compl Austin  C. Lescarboura, well-known i Tul‘:t 21::20“ ” € D (L '
practical guide 0 modern business techaiques radio journalist, publicist, and advertis- | ; ()sl'}nllltu_le":j,' o zl}gn,“gor llol'lln :
that the resiler can profitably use to gain pub- Ing man, who heads his own advertising | ' Medium (1% sq. 2 4%°) Per 193" .49 4
lic approval and increase his trade, with exam- agenc at Croton-On-Hudso N : Large (2° Q. x5°) Per 100 ... . 0 01017 '
ples of successful public relations practices in y 2 , M, NeW | ! CHECK FREE SUPPLEMENTS DESIRED . . , |
over 200 stores throughout the country. $4.50 York, completed his years term as gov- | ; O RECORDING PARTS & ACCESSORIES :
ernor of the 174th District, Rotary In- | ¥ O ALKICO MAGNETS H
SEE THEM FREE ternational ! O HEARING AID & MINIATURE PARTS H
. O RADIO & ELECTRONIC BUPPLIES i
! O GEARS. SHAFTS & PULLEYS H
N | D W T S S G D SEy S S 1
q 3 : in | 1 MINIMUM ORDER $2.00. 20% Daspesit on all COD's
The Macmillon Co., 80 Fifth Ave., New York 11 James H‘, Ca‘rmll:le, vice-president in ! Plesse add sufficient postage—excess refunded ' ]
Please send me a copy of each of the books charge of distribution for the past two
checkedsegy number below. 1 agree to remit in years, has been elected executive vice-
clnltlhgll;t 'Mﬁ‘e‘fgbﬁ; ng,::.k, within en days president of PHILCO Corp., Philadelphia.
1. 2, 3. 4. 5. F. B. Atwoad, formerly supervisor of |
industrial engineering and production
Signed control, has been appointed manufactur-
ing superintendent for the radio tube
Address .. plant of SYLVANIA ELECTRIC PRODUCTS,
INc., Huntington, W. Va.

RADIO-ELECTRONICS for

www americanradiohistorv com
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RADIO

$9.95 TAKES ALL THREE
BIG BARGAINS “B"

HOME WORKSHOP AT BARGAIN PRICE.
Aceurate and preclse 2 s guaranieed
hubby |sthe, the vssential machine for the
home Workshop. Sturdy enough for II{rhl
prouuctlon work or fectory standby service.

15

any avullsble electric mataor

O
take-oll. Also inel in this unbelievable | of either hot or co
o e ey : **Virlll | out dirt or dust from racio chassis. drylng
wurming up carbu-
out_rad-

oner af® such iccensories as a Aril

ehuck  with specially hardened tool steei | outl immition systems.
javws, a 4= electric furnice high apeed | retors. Quick-dryin:

Streamlined plsto

heat gun In vi
housing, that: delivers

o powerful 20
Ft, per minute blast of
hat alr at 180 Fahren-
helt. Ordlnary blowers
have small fan motors,
r But this has & lifetime.

Supplied with 58% of belting for connecting | lubricatea AC-DC motor of the ruggs
power | um tl’fln(‘r Lype,

i erip
ivid red
Cubic

1 vacu-

MEN'S HEADQUARTERS == WORLD WID
HEAT GUN

that produces a hurricane |
id ulr. Perfs

ect for blowing

X pain

wrinding wheel, a cotton buffing wneel swilhi | lntors of water plpen, Warn

2 large supply of bufing compound, and a this away from
47 steel wlire scratch bru
$6.C0.

auirles Invited. ings or eloth

_ | anteed or monev refunded If returned pre.
TERIOUS iELSY!d§< Brand mew Sel Pald within S days. L

syns nade . E. mpany. Two or
more connected togeiher wark rerlecuy
on 110 Vv A.C. Any rolation of the

of vne Selsyn Bnd all others connected

10 it willl rotate exactly as many degrees | Latest type PM Speaker in o
fn the same direction, following unl-rrlllrly fully-enciosed fnished mets

ap §f the units were connécted together | cabinet. This

your W

sh. Your cost| USing it lo dry her halr
3 Intrll i in half the time of her ordinar
Sole export agent. Distributor in- | ., (o nothing of her using it to 4
ng, or defrcst Lhe T#

e § ""P.M. SPEAKERS"

by shafting Instead of wire. This |s true | case mateh communleation

whether you twist the shafi of the master recelvers. and
unit a fraction of & revolution or many reva. | make perfect

weather vanes. rotating directionul antennas.
or controlling innumerabie operations from transformer
n]lllsulm;e;l(k‘;rln-
plete witl ar
gram and Ln- RT14558
structions. Per

Mutched Pailr

s4.85. * Only s] 495

STROMBERG CARLSON

tcating direction of Ve sistions. 001 price
- or Lndicatin rection o mote statiomns. ur price
lutlons. Useful for sto.so. O Ink nlflpu;

4.9

fox

stock-
erator
1 SENSATIONAL, FASCINATING, MYS- instantly Only $12,98, Satisfaction guss- |

11 tube erystal controlled superhetercoyne |

Power Switehing Relay Box. Neat 31gx4x | receiver that covers the FM band. The uitra |

5147 Steel case with tixht fittin® <¢over

chocolate culor crackie finlah. ... ... $1.00 | #nd diugram included.

Battery type BA3B. 103.5v. battery used in
handyvinlkivs and mine detectors. 1x1x1114.
Outdated Dut test OK, $1.98

Suindard tvpe hormally oben =
MICRO SWITCHES. .. .. 39c y
Leal actuator SPDT MICRO /
SWITCHES _......-« 49¢ if

Brand new fully shickied GE
aincie butun mike ransfofimer n_ beautiful

sllver finish case. .. ‘s 2 99C
Television 300 oam twintine. per 500 ft.
sloal $8.95

Minlatire bavonet Dlot 1ight sodkels—per
dred - b .$2.50
Unjversal 4 lesa broadeast band

ancilintor €oll {can be converted
cad type by addlilon of

» at only. .
forms and oiF trimmers.
160 MC. A steal at =

Rulph R. Shields and Clarence L.
Simpson, engineers for the radio divi-
sion of SYLVANIA ELEcTrRIC PRODUCTS,
Inc., Emporium, Pa., are scheduling a
group of nation-wide meetings to be
sponsored by Sylvania distributors for

£

service technicians to discuss and in-
struct on the subject of television.

Meetings are being scheduled between
August 15 and December 15 in 36 states
and the District of Columbia.

Willis E. Phillips has been named
vice-president and general manager of
the RAULAND Corp., Chicago, manufac-
turers of television
picture tubes, ac-
cording to E. N.
Rauland, president.
Phillips was pre-
viously assistant to
the president of
the Rauland Corp.,
to which position
he came from
Motorola where he
was division chief
k engineer.

OCTOBER, 1949

AUDIO AMPLIFIER — Brand
Push-Pull sitage triode nmplifiers hav-
ing 2 of the valuable ahd rearce ouncer
type audio transformers thal sell for
over $10.00 ecsch. Neat aluminum
case, fully encloxeq {Qargest dimen-
Perfect for intercom
system, phono amplifier, mike anpll-
fier or BIgnal tracer nmplifier for test.
ing radlo sets. A sensatlonai bargaln
$3.40 cach

slon 8 {inches).

new,

modern circuit uses the latest types of
tuhes Ineluding 7 minlature 8AJ5°s. Beau.
finlshed In  Stromberg's usugl  beautiful | tful chassix and nluminum vabinel, Tubeg

E MAIL ORDER SERVICE !!

COMPRESSED AIR WNWNEHI |

Porlable Alr Compressor
and swru:fe tank, Rus-
zedly bullt A

terials, Ldfetime lubri-
cated bali-benring on

i

tng on shaft, Unusual
design forever el Iminites
valve lrouble. the most
common fault In  alr
COmMpressars.

PATENTEG unique Aalr
Intnke syslem increasca
efficleney  tremendously
mo thai slr output is
much greater thad that
from Larger COMPressors
powered by heavier mo-

tors. DNelivers approxima 33500 cu. inches
of alr per minute at malniained pressure
of 30 Ibs, or will infiate a1 90 1b. truck

tire in less than one minute, Complete

with

100 . Asuge. Finger-tlp adjustment al-
lows "“l?f of D\.llpull pressure st any value,
w tir

which

ally be

Works from any 3 H.P, motor., Uscful for
spraying paint, Isequer, disinfectant, insecti-

cide, snnealing or brazing with patural

gas,

Inflating tires, ete, Price $14.50 postage pre.
paid anywhere In the U. 8. Efficlent,
pletely "sdjustable syphon SPray gun
complete with 12 ft. of 100 1. lested hose,
78 with Pint container, also BrePaid,

oniy $7.
SVRLUEO%*"AC-DC Pocket Test

This analyzer. featuring a
type meter housed In a b:e;““wt S
sents the culminition of

ment In the lnsirument field by s s

pany speciul 1ziNg in electronic test equipment.
Y 8 of the

S e i T

pecifications

AC-DC Model Volt-
hmmilliammeter:
AC_Volis — Q-2

5. 80.

liamperes
50: DC M
[T

) el
DELUXE SUPERHET
A.C.-D.C. RADIO KIT.

com-

Isfon

250: DC Volts—
125

1B
280:
1

Tankes
. $5.50 prepald.

Extra mEn quality standard produétion line

radio In
Featurez 2 iron Co!

2 gang
ated edgewise wound enna loop,

it form with complete |nstructions.
1.F. transformers, @&

sondensor, lethylene insui-
Tubes

include 12AT6. |2BA8. 12BEG, 50BS &

35W4. Revelves broadeast band from

for R
'Auelnbled. Wired & tested $12.9
or -

. Kit  f $8.78 2
1700 KC, orm .55

S or 2
$25.00

550

7.00

id
or

87

[ISPECIAL ANNOUNCEMENTII
FCC AUTHORIZES RADIO FOR
PRIVATE SERVICEIN

(The FCU announced that eftective June 1.
any American over 18 years of age may be
ellglbie tor a 5 year station permit. In the
*Citlzens” band, no code test or technical
knowledge are necessary for vobce tranms-
misshons.)

GENERAL ELECTRIC 18 TUBE TRANS-
MITTER-RECEIVER SET. This brand new
15 tube transmitter-recelver was deslgn

for moblle storage bultery powered service.
Properly modified, it will operate on tolce
in tie Clilzens Band. It's « cinch for the
experimenter 10 connect this unlt for 110-
volt a.c. operatlon by follnwing the instrue-
tions and dlsgrams supplied, which cover
numerous applications. including FM and
amateur televislon trumsmission and re-
ceptlon. For those intending te use on car
or boat, a new ynamotor. exactly as orig-
inally supplled. costs only $15.00. Don't
tall to write for FREE descriptive bulletin.
Order our RT-1248 for only $29.95. or twe

| for $53.90.

MICROPHONES—Gold-plated singlebutton
midget carbon milke —waterproof and rugged
—bullt for Slgnal Corps. May be used as
lapel mike. conceuled or secret plekups, for
smpliflers. or may be attached to a_home
radlo, SUPER SPECIAL—$.95 ¢2, Bullet
Crysial  Mikes — $5.45: Builet Dynamle
Mikes—$7.45.

RT 1579 with tubes dlagram
and parts list only $14.95

A three atage. cascade
68J7's and 6F6 output
siage high gain, high
fidelity amplifier with @dir

ele. 110 v. power sup-
fy on the same 131px
414 echassis.  which ‘ia
rotécted by & substan-
lal steel cover over tubes
and parts. Made by Western Electric with
typleal quality components such as a husky
power transtormer und oil condensers, this
unit is obviousty Intended to give years of
trouble-free service with no more need f
repairs than a telephone. Disconnecting one
wire esch. from the speclal Input and.out-
put filters, wiil result in az high a fidelity
amplifier ar can be obtained.

IN LOTS OF TEN
ALL RADIO TUBES 80% OFF

) O

WHERE RADIOMEN MEET, EAT and SLEEP

Visit the
FAMOUS
FIESTA
LOUNGE
Renowned for
Fine Food

Horsr Syrran

7

Atlantic City’s Hotel of Distinction
The Ideal Hotel for Rest and Relaxation *
Beautiful Rooms ¢ Salt Water Baths « Gloss
inclosed Sun Porches * Open Sun Decks
otop <+ Delightful Cuisine * Garage om
premises. * Moderote Rate Schedule.

ALL YEAR Exclusive Pennsylvania Ave. and Boardwalk

SaSeS tells HOW —in
simple, direct language.

New 9th edition now off the press.
100 pages of valuable informetion.

Avoiloble from all leading rodio ports and
equipment distributors or directly from facary
at only 40¢ per copy

92.27 Horace Hording Blvd., Elmburst 4, N. Y.
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TOP TRANSFORMER BUYS!
Power Transformers—115V/50-60 cps input
Yolts Out AMP. Filaments Each
170V L0025 2. $1.98
550 VCT 45916 -3V/.5.2. SVCT/1.75 2.49
25200V 850 V7.0l 2.49
2x110VCT 010 [85v/16. 2 svCT/1 3.45
23110V .010 [6.3v/3.5. 222 5/1 3.45
550VCT "100 [6.3V/1.8, 6.3V/.8 2,29 4
580VCT .040 [5VCT/3 2.95
100VCT 017 [5vCT/3A 2.25
00V 004 [2.572a 8.49
100VCT 6.3VCT/ 10, 40V/.1
85V -1 higver/.t. 18-6/.1, 6.3/.1 3.48
M .160 [2.5VCT/12, 30v/.01 6.95
POvere | ase Jesvie 6.95
v 200 lo.sv/e 1.79
SOV CT 1% [viancs 3
ov N . 2. i
23300V 042 |55V/185. 45V/3.5 ‘95
583V 088 /3, 8.3V .95
1080V CT 058 [6.3V/1.2, 8.3/1. .05
800VCT 158 savv("rls 5V ::'r‘/, .95
9
1120vCT 000 |5y g o BSVCT/8Y 14.85
25V CT .300_[5VCT/8 2.20
Plate Transformers—115V/50-6¢ eps input
Volis Ont Amp. Each | Volts Out Amp. Each
85V 500 8149 [TOV 5 $1.95
VCT- 100V ¥ 85
a50vCeT§  -150-.015 3.00) jg90veT 400 11,95
X150V 2x-040 425 214,olvvc'r “880 195
CT- L
ssovor( M6-01T249) 00 v L asa 225
890V 450 a95| “133v
MIOVCT 12 24.00
Fllament Tramstormers—115V/50-80 cps input
HRating Each| Rating Each
2.5V/5AHV INS $1.79 so:gyé#gm e
6.3/2A, 78V/.300 1.78 f 5
36V/1.114 l 149 8.3/2.5 2x2.5/T 3.25
Al 2x2. 5VCT/6.5A 3.25
SVeT/204 48] 5 5V/LI5A. SV/SA
AV/18A, 2.5\'/1.15} 4.75| T8.5V/8A. 8.5V n} .3.85
HYV IN8 10VCT/134, i O
5V/115A 1208) mg/c;l;/g“zu 2
2y v/10, Ve
S e I G
6.3VCT/1. 8. 3VCT/1A 2.75 46
§.3V/5A, 6.3V/1A 25| §AVATLOA. SV/24 108
6.3VCT/3.2, 2.25] & 31N B.8V/1A 1.95
6.3VCT/1A | 6.3V/2.5A.2.5V/1A,
5V/6A 2.25] 2.8V/7A 3.2
6.3VCT/1A, 5V/2A a5l gv/isa 110

(L Il TR AT-L°F -
B VI A T
3 Y A N

. T.¥. Transformer, 7° or 8” ssepe. 3000v/M
A, 720ve/200MA.  6.4/8.7A, oA A
y  1.25/3A. Pries ............
BIRTCHER TUBE
ROTARY CLAMPS
o BEAM e
COUPLER s3e_1e
RF Coeupilor ;zs—:z c
360° rotation 1| 328=88
turn coupling| oz26A—14
ase mount on $2 95| Siss N
side. Price..... -J9| s2e—kia ) (AL
13.90
:
CERAMICONS
mMmF.
i 20 [-1 220 ég'TL.s
3 24 62 240
¢ O# o i AlR
B as 7% 1000 WOUND
1, iéi‘: 80 MTR Bar Preng lgo w
1L b
SO 0 a1, 5 prons sov sity
100 FOR $7.50 IGO MTR S Prong 50w plu
ket . ...........
‘:u‘rrou ""';YJ""" 40 MTR 3 Preng Bar roov
#154R 14,8-tBMC, 500'
:’E :83 470 o e nSt 19
®% 100 rorse.50 (L3 CER (b B
#C538 2-3.5 MC 300w Fll.
n:c'rmns PR 's'é'h'é"s'do; v )
MA, LLINK . oonens !
1";? e L M ?t'ﬂ"g"i" #0396 537 Mo, 300w Fin,
aises for TG3D. mn u 49 K L neinnenes $1.19
Rect. in 7.1VAC—Out 160 MTR Bar Type 00w
3A Gal.” 81389 Duai lsn $1.19
Rect, Full Wave in. 180VAC,
Frice ™ .......'..:..sau WHIP ANTENNA
heey v yo|Msds & M350 for Movite
3 3
hss‘nc%'s"l/:mev fo5 50 sc“ L7 LD set 49¢

AMPHENOL “AN" CONNECTORS

@ H W3 WS
& BB DD

LARGE VARIETY AVAILABLE
AT GREAT SAVINGS
Send your specs ond let us quote

%A x SPECIALS *x*x
ELECTROLYTIC CONDENSERS D.Y. TYPE
TUBULAR, PRONG MOUNT, LUG TERM.

18c sa. 10 For $1.75
MFO, voLT mFD, voLT
30 250 40440 150
40 2060 40,20 150
40 20 480
2220 20 10 3
20410 180 10 2
20+30 28 [ 480
40,40 2s 40 aso
40 400 0 180
80 200 40/20 180
2x10 180 25/40 23/200
2x20 23 2 180
20.18 180
29¢ ea. Io For $2.75 DY TYPE
2x10 MFD, VOLT PRICE
225 e2ed x40, 40 200 80 $./v
20,20 380/28 $0-20/8 25/5%0 49
20730 250 298020 130/28 4%
LRl i%0 %20/20 es0/2s 3
0420 180 E e
T 19928 9-8/2 480,25 |
0/80/100 450/100/80 |4 i S0
HHET S mfno/u 473,400,530
BEHR: B :3’:3;:- 45074007380 |
20-20710 80,400 {8 g
230-18/20
Earag 3 31516720 43028
10-20/20 330,28 x10/1 As0/28 .8
10-18/ 50,28 x10/20 00/2
15-1%/20 802 0,40/180 400/50 1
10-10/20  330/2 v e 289 .
xi0 $0 a5 19 .
H A Re, O-10/%0  430/80 ..
1 Sam Exd0, 20 480728 .
1 450 A0-J0/ IO 400/29% o
1 A%0 a0 -an/I% 400/28 o
2 u3 W0-101/80  430/180 |
29,20.20 t;i a5 "l_l:ll-g i858 o
4 + 183 00 .
dotae sy |mIEN0 o 308 s
i ;:s‘gnoo “an/100r50 | DS TYPE CARDBOARD
0-10 Jaa/180-1801  w/LONG FIGTAILS
380 MFD, OLY  PRICE
Zi0 2l Viso $.45
3xd 180 .8
20-2 180 3a
MINICAPS PIGTAIL 3’..:,:;. ';;E‘.‘: I
Ji oLy eaice | 32-32 %0 b+
300 .48 |30-20 150 42
280 ‘as |32-32 280 49
480 ;80 [40=40 150 la2
828 .70 [32-16 450 .33
£ 350 133 [3xa0/1 180 a8
F$+1 .as [80-40-30/100130/28 1’59
480 ot -8/ 490,78 1.40
100 .24 |30-20/20 450725 1.40
23 ‘20 |20-16/10 200/28 .Sn
20 .25 |80 380 .38
450 ot 150/2% 8%
33 -3 s 450 .35
4 .30 |18 430 40
150 is |20 150 AR
1 150 .20 {20 480 40
1< 80 M
50 Nt
4 180 14
WRITE FOR LIST OF OTHER VALUES
TELEVISION RECEIVER—S$1.00
Complete instructions for bullding Your owh television
receiver. 16 pages—I11"x17" of pictures. Pictorial dia-
prams, clarified rchematics, 177122° complete schematic
diagram & chassis layout. Also booklet of alignment
Instrictions. voltage & resistance tsbies and trouble-
shooting hints.—All fer $1.08.
CERTIFIED TELEVISION LABORATORIES
Dept. C. 5507-13th Ave., Brooklyn [9. N. Y.

TRAIN QUICKLY!
OLDEST, BEST EQUIPPED
SCHOOL of ITS KIND in U.S.

20. Pields

Come to the Great Shope of COYNE in Chicago -
ingourmth»\nlem Year! Get quick, ji il
training in RAD10O-TE EVlSlON or KL [
1TY I Approved. Finance plan for non-vetcrans,
Mail Coupon Toduy for complete detaiis.

NOT “HOME-STUDY"” COURSES!

You learn on real, full-size cquipment. not by mail.
Finest ataff of trained instructors to help you get
ready quickly for a better job, a fine future.

FREE Booxs Clip coupon for big illustrated

Coyne book on cither ELEC-

TRICITY or RADIO-TELEVISION. Both booka

.ul‘.llcl:llllEE tl ou wi.l. No obiligation; no salesman
L

| B.W.C

1 COVYNE Ehetncal& Ihdio School, Dept. 79-81H

{ 500 S. Paulina Street, Chicago 12, liinois

! Send FREE BOOK and full details on:

1 O ELECTRICITY [0 RADIO-TELEVISION

I NAME. ..

PROJECTION OSCILLOSCOPE

When lectures and demonstrations
on electronic subjects involving oscil-
loscope patterns are given before large
groups, making the oscilloscope traces
visible to the whole audience is a prob-
lem.

Beta
Electrie
Corp. of
New York
has pro-
duced &
portable
projection
oscillo-
scope es-
pecially
designed
for large-
group use.
The in-
strument,
model 701, contains a standard-type
scope in a carrying case 13 x 16 x 19
inches, weighing about 60 pounds. For
use, the cabinet is opened and the self-
contained projection screen set on the
front. The trace is bright enough to be
seen in a normally lighted classroom.
The screen is 16 inches wide and 12
inches high.

All the usual oscilloscope controls
are present. Sensitivity is 60 mv per
inch vertically and 0.65 volt per inch
horizontally. Vertical amplifier response
is good to 50 ke and usable to 100 ke.
Horizontal sawtooth sweeps are good

o S

.

FITTINGS
for your BEAM ANTENNA

Speed the building of a neat, fully ad-
justable, all aluminum job.

Ty'p‘e HASL aluminuml/ bracket attaches
half inch tubing to 114" center

tube. 4 for 53 75

Ask for circular showing fittings for TV, FEM
2, 10 cnd 20 meter beams.

D. H. HARRELL COMPANY
Logansport, indiona

315 Fourth Street

to 2 ke and usable to 5 ke.

www americanradiohistorv com

SIX TUBE SUPER
533.:§ ang Condenser

Panel kit to fit mest all makes (Please specify
make of car and year model). New up-te-date
latest prices. Cafalog available,

Bill Sution s

Wholesale Electronics
Sth ot Commerce Fort Worth, Tex.

RADIO-ELECTRONICS for
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. Miscellany
Radio Thirtp-Five Pears go
In Gerngback Publications
HUGO GERNSBACK
Founder

Modern Eloetrion

Eleotrical Expérimentor. \
TUBE TESTER T ot ]
SET TESTER it o e
BATTERY TESTER Wirslees Asseslation of Amoricn. .. ..... 1008
GUNDENSER TESTER Sams of the lurger librariss in the ceuntry still heve
AUDIO R.F. - F.M. sopies of " ELECTRICAL EXPERIMENTER ea fils lor |
SIGNAL GENERATOR

RCP Model 8573
at the record smashing price only

Every square inch solid-packed with $ 95
value! Look what you get in this d

phenomenally low-priced tester:

{1) A camplete tube tester with over 900 listings in
its famous Rollindex roll chart, (2) A bottery tester
indicating actval voltage under rated load, (3) A
capacitor testar, (4) A fixed point calibrated AM-
FM signol generator, (5) An audic oscillator; and
a dozen additional featuras.
Readable scale divisions on the ohm mater stort at
0.05 ohm to 25 megohms.

DC Volts: 0, 25, 10, 50, 250, 1000, 5000

AC VYolts: 0, 10, 50, 250, 1000, 5000

DC Miliiamps: 0, .5, 2.5, 10, 50, 250, 1000

DC Amps: 0, 10

Ohms: 0, 250; 2500, 25000

Megohms: 0, 2.5, 25

Decibels: —8 to -} 15, 15 to 29, 29 to 49, 32 ta 55

Output Valimater: 0, 10, 50, 250, (000, 5000
Camplete with tubes, botteries and test leads, aut-
:uf leads, etc., housed in natural finish oak case;
ammerfone gray panel. See this outstanding buy at
your jobber today—or writs far new catalogue | C.

RCP INSTRUMENTS—BEST FOR EVERY TEST

RADIO CITY PRODUCTS CO., INC.

In the October 1915 issue of |

ELECTRICAL EXPERIMENTER |

Marconi Heads Wireless Corps of Ital-
ian Army

Tufts College Professor Devises New
Wireless Control Scheme

A New Audion Receiving Circuit

A Unique Chemical Radio Amplifier

Telemechanics or Control, by Radio
Waves

Efficiency in the Amateur Radio Station
by Thomas W. Benson

An Almost Human Wireless Receiving
Set

The “Brodie” Detector, by Thomas W.
Benson

Window Screen Serves as Antenna, by
Donald Palmeter

Dr. Cohen’s New Navy Type Radio Set,
by Harry Y. Higgs, R.E.

Spiral Indoor Aerials, by Irving Byrnes.

Hiram Maxim’s Radio Station

Otherd
Prefer a

4Standard
But ALL Prefer

TWIN-TRAX'

”
The Tape Recorder
the Engineers are Buying
When it comes to high fidelity sound
equipment, it's the specifications that count
with engineers. And that's why they're buy-
ing Twin-Trax — the popular-priced tape
recorder with professional specifications.
Extended frequency response, wide dynamic
range, low hum level, easy operation, trouble-
free performance! And two tracks means
twice the playing time on standard tape
reels, with tape costs cut in half — a saving
you don't have to be an engineer to
appreciste,

Write today for technical literature and

professional factory discounts. S—

Awmpriricr Come. or Amirica
" 19&-10 Aroadwoy Mew Tark 13. W, ¥.

CRYSTAL CARTRIDGE
Webster N-1, replac t
T hmatic” Lot Lo, TN

M-22, M-28, ete. V: D
cially prict.-de :t oenrlg;.u.e- $‘|.09

CRYSTAL PICKUP

_——y

Special pickup with high gain Web-
ster N-T7crystal cartridge. SI 59
A real buy at .......... .

PHONO MOTOR

Here's a terrific value! Special
LINDSTROM Motor, with 9” turn-
table.
anly ....

CONDENSER BUYS!
Upright Can
Single Hale Mount
Brand New, Fresh Stock

Mfd. W.V.DC Your Cost
8 476 3%¢
8-8 475 5de
8 600 69¢

TUBULAR ELECTROLYTICS
Top quality. fresh

CHECK THIS LIST AND SAVE! Here is your
gpportunity ta stock up on these popular tube
types, NOW, while we're offering them at MONEY-
SAVING PRICES! Avoid disappointment, order
NOW, our stocks are large but not unlimited ! Al
tubes shown below are individually boxed in hand-
some Greylock cartons. and carry standard RMA
80-day guarantee.

1L4 6BH6 6X4 12886T
iR5 6BJ6 6X56T 1978
186 604 12A6 RCA 25L66T
1T4 6G5GT 12A86GT 2526GT
104 666 12AT6 32L1G6T
Tus 6J6 12AT1 35B5
A4 6P5GT 12AU6 35C5
304 6S8GT 12AU7 35W4
354 6SATGT 12AX7 §0B5
v 6SDT1GT 12BA6 53
BAGS 6SJTGT 12BAT 11723
BAKS B6SKT1G6T 12BE6 9001
6ALS 6SLTGT 12BF6 9002
6AQS 6SNIGT 12J56T RCA 9003
BATE 6SQIGT 128ATGT 954
5AUG 6SUTGT 128J76T 9655
BBAT 6T8 128KTGT 956
GBEG 6V6GT {2SNTGT 11
$BF6 6WAGT 128Q71G6GT

An 100

'ry:::::; 3 9 C Assorted s 3 3 -9 5

At these sensationally low p;ices. we cinnot accept orders under

$10.00. All merchandise shipped F.0.B. New York City, net C.0.D.

TELEVISION
CATHODE RAY TUBES
First quality—fully guaranteed.

Your Cost
Type Size Each
7JP4 7 $15.95
10BP4 107 19.95
12LP4 1214” 9.95
All-Glass 15" or 16" 44.95

SPEAKER SPECIALS

3", 4%, or 5 PM, less
output, Alnice No. 5,
each ......c.0.... 97¢

In cartons of 30,
each 87¢

6”x9” Oval PM, Alnico
No. 5, 3.16 oz. magnet.
..... $2.59

3* Dynamic, 3000-ohm field. each 4%¢

7%” PM Replacement Auto Speaker.
less output. each $2.25

INDOOR
ANTENNA
for Television Sets

Provides excellent re-
ception on channels 2
to 18. Handsome, solid-
ly constructed. Smash-

stock. All brand 7 Please include 109 deposit with all C.0.D. Orders. ing Low $| 49
newe.edfully guar- g —_— price. Each. o
anteed. 6 for $7.95
Look At These Prices GRETlucK ELE(T H,U Nlcs SUPPLT co- o T SO
Emfd460 V ............ vee.29¢ This offer expires October 31, b
bl b toned
:: ::: ::g z ............ ;:: 30 CHURCH STREET NEW YORK 7, M. Y. This pu licaion murt he mentioned

B e
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¢+ POLICE
* FIRE

TUNES 30-44 MEGACYCLES

4 Tube superheterodyne, 115 volts,
AC or DC. Now you may enjoy . .

* HIGHWAY TELEPHONE

FM RADIO RECEIVER
For MOBILE Communications

* MARITIME
* FORESTRY
£
3
List Price i
Improved model PR.7 i i
POLICALARM FM ra- Ao
dio receiver tunes ko
152-162  megacycles: o

list price FS

| 55
See your rodlo supplier FIRST, !

or write Dept. RE-1 [

RADIO APPARATUS CORP.

303 FOUNTAIN SQUARE THEATER BLDG-
INDIANAPOLIS 3. INDIANA

PEAK PERFORMANCE
on EVERY TV CHANNEL

WITH

SELECT-0-VISION

A Complete line of
SELECTIVE
ANTENNAS

are available
for use with the

SELECT-0-VISION

SYSTEM

COMMUNICATION MEASUREMENTS LABORATORY, INC.

NEW YORK 6, N. Y.

120 GREENWIJCH 5T,

ANTENNA SWITCHING SYSTEM

® Selects individually oriented antennas on all
channels.

® Capacity for 12 antennas, permitting use of
FM and UHF TV antennas.

® Instantaneous antenna selection.

® No exposed moving parts on roof.

@ ideal installation for fringe areas.

® Field and life tested. Assures trouble-free
performance.

Write to-day for complete
illustrated, descriptive literature.

www americanradiohistorv com
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SHOULD CONSIDER READERS
Deay Editor:

I read with interest the letter from
Mr. William Krider in the July issue
and your reply thereto. I agree with
Mr. Krider in all but one instance. In
my opinion RADIO-ELECTRONICS was a
good magazine. Granted that television

| is new and radiomen should learn about
it, suppose, as in the case of Mr. Krider,
they don’t want to learn about it. In
my opinion, in selling magazines, the
situation is definitely a buyers’ market,
which would indicate that the tastes
of the readers must be considered rather
than feeding them large doses of what
the editors consider good for them.

The people who bought your magazine
before this flood of television articies
were interested in it for its contents
then, and I doubt that their tastes have
changed. You can lead a horse to a bar,
but that doesn’t necessarily mean he
is going to be interested in the tele-
vision there.

My interests in the magazine were in
the fields of amateur radie and audio
work, and as I considered that Rabpio-
ELECTRONICS was doing the best job
of covering these fields of any of the
general-coverage radio magazines, I
subscribed to it. However, such is not
now the case. I am inclined to believe
that your version of the percentages of
television articles does not tell the com-
plete story. While there may have been
the stated number of articles, in almost
every instance each television article
was considerably longer than articles
devoted to other subjects, giving a much
larger percentage of total reading mat-
ter devoted to television.

Mr, Krider and I are only two of
your readers who have been moved to
write you concerning this—to us—dis-
| tasteful state of affairs. There are un-
doubtedly many more who feel the same
way but have not troubled to write. A
friend of mine, Mr. Wayne Brown,; &
radio maintainence technician with tke
CAA at Skwentna, Alaska, also a sub-
scriber, has reached the point where he
glances through the magazine and
throws it away without reading it.

Obviously the editors have one opin-
ion as to the value of television to the
magazine and no small segment of the
readers have another. A poll of your
readers conducted through the pages
| of your magazine wouldn’t cost you a

dime and might prove rather interest-

ing.

Unless the magazine undergoes a
drastic change and reverts to the for-
mer editorial policy, my subscription
will not be renewed. I seriously doubt
that Mr. Brown will renew his,

CarL L. SHUTE
Gulkana, Alaska

i The matter of television articles in
| RAD10-ELECTRONICS has come up re-
peatedly in the past and probably will
keep recurring until television has
reached a density throughout the coun-
try similar to that of sound radio broad-
casting.
No publication is worth its salt if it
| does not keep up with trends. At the

RADIO-ELECTRONICS for
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present time the television trend is on
the up-curve and will continue so until
a saturation or near-saturation point
has been reached. |

It is a fact that television already
reaches between 50 and 60% of the
population in the U. S. This is a big |
percentage; if Rapio-ELECTRONICS did |
not keep this trend in mind, it would |
not stay in business very long. |

It is true that the complaints on tele-
vision articles—which, frankly, have|
increased during the past year in Rapio-
ELECTRONICS—come exclusively from
readers who are not now located in a
television zone. But, certainly, these
readers should know and appreciate
that sooner or later they too will have
television and that now is the time to
get acquainted with it and not wait un-
til broadcasting starts.

Qur present correspondent is located
in Alaska where, of course, there is no
television at the present time. We can
readily understand his displeasure with
television articles, which at the mo-
ment do not seem to do him much good.
But, sooner or later Alaska too will
have televizsion and we are certain that
our correspondent does not wish to be
a back number then. If there were no
television articles in RAp10-ELECTRON-
1CS, our correspondent would then have
to start from scratch to learn television,l
which, at that time would certainlyl

prove a handicap to him.

Contrary to the views of our corres-
pondent and others similarly minded,
RADIO-ELECTRONICS' editors have no
opinions as to the value of television to
the magazine—they are only interested
in serving the majority of the readers.
And, the majority of the readers in the
United States today overwhelmingly
want television.—Editor I

U.S. HAS RADIO AMBULANCES

Dear Editor:

I noticed in the April “European Re-
port” that British ambulances are now
being equipped with two-way radio. An
editor’s note said this would be a good
idea for American cities.

I agree with the editor but would
like to point out that his proposal is
several years late. For the past seven
years, the Sheriff's office radio division
in Alameda County, Calif., for which I
work, has made use of such an arrange-
ment, and all major California cities
have radio-controlled ambulances, either |
municipally owned or operated on con-|
tract.

ARTHUR E. ALLEN, JR.,
Hayward, Calif.

CORRECTION

Dear Editor:

I noted an error in the formula given
in Step No. 4 in the calibrating instruc- |
tions in my article “Frequency Bridge |
for Audio” in the August, 1949, issue.
The formula now reads K, = vR1 X R2.
It should be K, = fyVR1 X R2.

K. A. FORSBERG,
Cambridge, Mass.

1949
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Generator
with

SELF-CONTAINED

MARKERS
m.hes yosor

TV SERVICINHG

RAPID
ACCURATE
FROFITABLE

WITH THE HICXOX MODEL 610
70« care

Align |.F.
Align R.F,
Align Oscillators

Insert Morkers (3 types)
Qscillator, Absorption,
Crystal

Align Trops
FOR TODAY AND THE FUTURE I

. Complete frequency coverage.

. Variable, self-contained markers.

Crystal markers, any frequency, modulated or

vnmodulated.

. Outstandingly stable.

. High output.

. Excellent attenuation.

. Enables you to align any TV receiver independ- o
ent of any local station. This generotor is com-= W 7

plste, and will remoin up-to-dote for o long (4

time o come.

Cover all TV channels

ENERANNNSN

o

b N

Thousands of the HICKOK Model 610 have been
in vie by leading technicians for over a year.

For over 39 years builders of the
finest electrical ond electronic
test instrumenis.

THE HICKOK ELECTRICAL INSTRUMENT CO.
10531 DUPONT AVE. CLEVELAND 8, OHIO
'!ll.-ll r-ld-ll- ﬁ!ﬂﬁbllll-:- H: w:!-pl:l- et H-Itilﬂ:: £ 0] l:ﬂ-n 'I:h-
T winigm . g the ¥ Poftern .
STREET & WO,
arr zonE

e MANUFACTURERS °
RADIO & TELEVISION SCHOCOLS

A COMPLETE LINE OF RADIO AND TELEVISION TUBES

e Consult us first for your tub? require- ® All tubes branded N. J. R. T.
ments e All tubes wnconditionally guarantesd
e Complete kits available at lowest prices ® o"ﬂ accounts available for reputable
e All tubes individually boxed or bulk, concerns
| whichever preferred

lATTENTION!
|
I

e 150,000 of some types available

NEW JERSEY RADIO & TELEVISION TUBE CO.

f 715 Elizabeth Ave. Elizabeth 4. N. J. Tel. Zlizabeth 2-5180 |

www americanradiohistorv. com
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NOW... THE FAMOUS #630 TYPE TELEVISION CHASSIS
THAT HAS SET A STANDARD FOR THE TELEVISION INDUSTRY

OFFERED TO YOU IN A 1@ INCH cHaAssIs
Not in kit form, completely wired and ready to operate

A COMPLETE TELEVISION CHASSIS
Ready for Custom Built Installation
Licensed by RCA

® Bullt-in voltage doubler

® 31 RCA tubes Incl. rectifiers

® RCA 13-channel tuner

® 16" brackets included

¢ Automatic picture stabllizer

® Long-range fringe reception

® New Improved daylight viewing
® Dimensions W-21"2" H.10” D-16"

NO FINER RECEIVER AT ANY PRICE

Your Net Price $179.45

Complete as Pictured
{Less C-R Tube)

16" RCA C-R Tube #16AP4 (Metal).................. $ 54.25

16" TEL-O-TUBE C-R Tube #16CP4 (Glass)............ $ 57.50

BEAUTIFUL TV CABINET ALL CHANNEL ANTENNA

w Fits any 630 type chas- Covers all TV &n:(
sis. In Genuine Mahog- m:'.' 1;'3"‘ I’I:e
any or Walnut.

tehing.  Assembl
Incl. Safety glass & sup- Eiu m?{. lo"reLm u;f
ports. W —283,”, H — right. List price,
24", D—2434". $14.75.
Sp'-clcl s4750 Yours for s731

G.l. 3 SPEED CHANGER

Plays all 33%. 45 &
78 RPM roecords. Sim-
Ple, atreamilned. Com-
bine with your radio or

INDOOR TV ANTENNA

Instantaneous adjust-
ment. chrome telescop-
ing dipoles. Excellent
performance. 300 ohm

lead-in jincluded.
TV set. Regular price $6.95.
e $9949 spocial ot 3389
COAXIAL
TWIN TRANSMISSION CABLE
WIRE #RG59U
(300 Ohms) (72 Ohbms)

100 foot banks..$ 4.65
500 foot spool.. 21.985
1000 feet ...... 39.85

RCA FRONT-END TUNER

Horizontal Output

Transformer Complete ready to install:

Bimitar to RCA No. 211- . . Incl.

T"i}.,"‘"' stepped  up i, L Dre-atigned and tested. Inc
{]

10 o coovert your —i%x 3 6J8 tubes.
1‘0: recelver to & 18 inch E "
3
$489 | 6. net $9895
Only 4 -4 ¢ 28

GUARANTEED TELEVISION TUBES, RCA, SYLVANIA, ETC.

6BGOG .. ........ $1.5¢
6SHT ... ... ... 59
6SKIGT ......... 49
6SN7 ............ 49
10BP4 . ... ..... 24.95
12LP4 ... ....... 39.50

IMMEDIATE DELIVERY—SEND 20% DEPOSIT WITH ORDER

BROOKS RADIO DISTRIBUTING CORP.

80 VESEY ST. (Dept. A) NEW YORK 7, N. Y.

www.americanradiohistorv.ecom

We monufacture

Twin-Lead

TELEVISION

TRANSMISSION WIRE

Wholesalers and Distributors Write, Wire
or Phone for qucntity prices.
Owr prices are the lowest
JERSEY SPECIALTY CO.
Litile Falis, N. J.
Phone LiHte Falls 4-0784—1258

Check these Prices!

SELENIUM
RECTIFIERS

115 VOLTS

¥or Radio & Television
Application.

fuily lots of lots of

guarantesd 10, sach 100, aach
75 WA BE A0
100 A& i LY
150 A L £
il E ) Ja
25 Ma ti6 ]

OPAD-GREEN COMPANY
TIWarren8t., NY.Z.N.Y.  BEckman3-7383-¢

Now . . . shortcut your -mas-
tery of the best

TELEVISION
SERVICING
TECHNIQUE

. .

Here is an up-t I covering
TV receiver inatallation and servicing. You get a
detsiled picture of both AM and FM circuits. opera-
tion, and servicing. Everyday TV receiver jobs go
faster with the und ding of fund. Is you
get in this down-to-earth manual.

Elab trouble.shooting charts show symp-

toms, causes and cures for over 50 common TV
receiver problems. Simplified dia , schematic
drawings, and photographs help w you what to
do snd how to do it

Just Published!

BASIC TELEVISION

PRINCIPLES AND SERVICING

By BERNARD GROB
Instructor, RCA Institutes
592 pages, & x 9,
over 400 tables,

COVERS
o Oscilioscope gperation

o Ratle detector system
and intersarrier sqund

charts, illustrations receivors
$6.50 o Autembtic synehren-
This :c' book com- izing  sentrel and

synchroguluo system
e Prolection systems
e 8 tisl, simul-

tanesus eolor TV

e Plcture fubes from
3NP4 to 20B8P4

* Power supplies )
o Brightwess ccntro?

Yo
enough material to quaiify o Separation eof syn-
for_the FCC’s added FM chrenizing  slgnals.
and TV requirements for ote., ote.
the lat class 1 test.

10 DAYS FREE EXAMINATION

[l L L L L W I ey M= gy

bines well-rounded pelf-
instroction 'ﬂ:h basle TV

ready-reference receiver
trombloes o] a2

& Bu
Each block of recelver cir-
cuits Is di separately
to ensure clear under-
standing of all details.
u get more than

5 MeGraw-Hill Book Co., 330 W, 42ad St., NYC 18 §
8 Send me Grob's BASIC TELEVISION Principles & 8
8 Bervieing for 10 dsys' examination on approval. In 10 8
2 days T will remit $6.50, plus few cents for delivery. &
a4 or retum postpald, (We pay fer delivery If you g
a remit with this coupom; same return Privilese.) 3
: L L P :
[] [ ]
g AODRESE Lo 5
: City .o.ovucivnnae, Zoho ¢ Gogonooasooaooo :
B Campany ... iaiiieiiiiieenieiie e [
: Positlon ...ooiiiiii e, RC-10-49 :
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PRO AND CON

Dear Editor:

Your August article, “Improve Your
Television Pictures,” is the best thing
along these lines I have seen in many

years. I feel that the man in the street |

wants to know a little bit about his
TV. This kind of thing will reduce
service calls, I'm sure.

Maybe I can guess why so many
people pick on radio repairmen but not
on washing-machine servicemen and so
on. Radio is glamorous and newsworthy
while washing machines are helpful but
humdrum. Everybody talks about radio
and TV programs—but who talks about
washing machines?

BarT BYRNE,
North Pelham, N. Y.

Dear Editor:

As far as [ am concerned, any of my
customers who attempt to adjust their
own sets will be charged for the subse-
quent service call it will take to put the
sets back in working order.

Your article is not an asset to the
trade nor to the layman.

W. R. Coss,
Silver Spring, Md.

LIKED TRAINING ARTICLE

Dear Editor:

I want to thank you for the article,
“Training for Radio,” on page 53 of the
August issue. Articles written for those
of us just starting in the field of elec-
tronics are not only helpful but encour-
aging. In aiding youth I think you are
insuring a better and expanding indus-
try for the future.

RoseRT C. CARDEN III,
Richmond, Va.

2 STATION INTERCOM KIT $9.95

A must item for offices, schools, ehurches,
ete. A wonderful bargain at the price.
COMPLETE KIT—ALL PARTS.

TUBES & 2 SPEAKERS

FHONO OScILLATOH

hid wu knou nlue this
ia it! Orders come from
Maine to Miami, Sandy
HooktoSanFranelsco. ...

P.P. 6[.6 NI Gain
AMPLIFIER KIT

A wonderful buyl Make
up an amplifier worth
$50 to you. Powerrul
enough for auditoriums
seatlng 1500 people.
Separately controlled
M\kr & Phono inputs. All

bes, ]
parte, incl. 3 .
2 2 1bs.
drllledr.hids‘ ’ 95 PRICES NET P08 OuR
ea LANT. te for FREE
. data cu:uh- del-uned by
. 2 ROBT, G. HERZO!

Less tubes,

Ehip.ot. 13 Um'versa , general corp
3565 J CANAL ST. N. Y. 13,

WAlker §-9642
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|
THE ARM WITH A HAND

..O......O..O....’..................OO0.0.00.0.0....

A fine_quality tone arm that features the
new “SLIDE-IN® cartridge holder. it fita
any cartridge. Just & quick twist of the
thumb serew and the cartridge is securély
held in place. No need for soldering. Sliver
plated spring loaded plungers maintain posi.
tive electrical contact. The quick act-

*“

[ 4

CLARKSTAN RV WIDE RANGE
PICKUP WITH EASILY

REMOVABLE STYLUS

“This wide range variable reluctance pickup
meets the reaulrements of discerning users
and FM specifications. Removable and fn-
terchangeable stylii available with varlous

HAS SLIDE-IN

93

CARTRIDGE HOLDER

ing weight adjustment glves positive and
accurate balance Plus proper needie foree.
Meets all reaquirements for LP records as
weil as standard speed and groove siZes.
Arm made in two sizes, for records up to
12” and also up to 17", See your Jobber or
writa for Bulletin No. 172B.

STEADY STATE FREQUENCY RECORDS

Clarkstan now offers three new test records
which for the first time conform to exact
specifications, permitling the user to work
in known quantities. The reproduction of
these fine test records Invelves no polishina
and employs the very latest techniques
which insures exact duplication of the orig-
inal recordings in each Pressing. Complete

tip radil for all types records. LP micro-
groove. ete. See your jobber or write for
BuHetin No. 141B.

specifications of the orlginal recordings are
furnished. See your jobber o write for Bul-
letin No. 181B.

CORPORATION

11927 WEST PICO BOULEVARD
LOS ANGELES 34, CALIFORNIA

Moblle Radio
MICROVOLT GENERATOR

Accuracy to .005%
Hodd Famoce

THE HICKOK ELECTRICAL INSTRUMENT CQ.

MODEL 292X 10531 DUPONT AVE. CLEVELAND 8, OHIO

SEE YOUR JOBBER OR WRITE FOR COMPLETE INFORMATION TODAY

in KANSAS CITY, MO. the exact Center of America

DAYS CLOSER TO EVERYWHERE
AST RELIABLE ONE STOP SOURCE for
EVERYTHING IN RADIO—TELEVISION—ELECTRCNICS.

Catalog Na. 501, 144 big pages now being mailed
to Dealers, Serwcemen Broadcast Stations, Schools,
Factories, Public Uhlines, Laboratories, Engineers,
Amateurs, Experimenters.

Its FREE . . . Write us if you haven'f received it.

| BURSTEIN-APPLEBEE CO. )
1012 McGee St., Konsas City'§, Mo. ' /]

Send me your FREE catalog,

NAME

ADDRESS

TOWN

STATE

www americanradiohistorv com
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JACKSON TEST OSCILLATOR

$49.90

YOUR COST

New Jockson Model 106 Challenger Test
Oscillator tests bath AM and FM radios.
Serves os Marker Generator for AM,
FM, ond TV Sweep Generators. Funda-
mental frequencies from 100 Ke to 32 Mc.
Has 400 cycle moduloted signal or straight
CW. Accuracy: /4 of 1% on all ranges.
Write for yours today.

Write for FREE Broadcaster newspaper

509 ARCH ST.. PHILA., PENN.
SIXTH & DRANKGE, WILMINGTON, DEL.
6205 MARKET 8T.. W. PHILA.. PA.

ATTENTION Amateurs-

Experimenters-inventors

Cut your cost on radio supplies and equipment
[ half. Clip coupon today.
Hundreds of ‘“hard to t” war surplus
itemns along with the best in standard brand
equipment—all at great savings to you. Let
us kpow your pnrtlcular requirements. 1M.

MEDIATE DELIVERY.

PLEASE PUT MY NAME ON YOUR MAILING
L18T FOR SPECIAL BULLETINS.

A Byl il a5 P e S
AODRESS.... ... ZONE .. ..
CITY STATE

NIAGARA RADIO SUPPLY CORP.

IN RADIO &

BIG MﬂlEYTELEWSION

New 7-Volume Set

fkft‘ for7daye f'uizzé-’

APPLIED PRACTICAL

RADIO

Be The Radio Expert Of Your
Leacality Whe Handles The
Toughest Sarvice Jobs.

AT
vl
c’rf Radio _a '#a:l:vlsion
Covers evel o
damentals tOo newsst in

levision,
Efnr. pract
const . service, Bhort-cut
methods

ng S ndv
the job'* mnn\url included. More than 2500 pages.
1200 illustrstions. charte, diagXtams.

FREE TRIAL OFFER Emmirs thess wrel Py
our expense. JuUst mail coupon below.
F R E E RADID-TELEVISION
DIAGRAM BODK
ﬁ;l'!le!levl-iolllnmﬂtnllg'
FHEE Gift. K. a

Act st once and
book of *130
Iained’” as a

ou
$22 cash, or 33 in
BEn, 2802 FoRAY: TN TT o DR, pot b rour
SO 'a not an e
ses the gl Ket the Dlmm‘: T;": now!

GO0 FOR FREE TRIAL and FREE BOOK!

1 Educational gook l‘uhlilnlng Oivision 1
t COYNE ELECTRICAL & RADIG SCH ]
1 800 3. Pauling $t., Dept. 79:T1, Ch e 12 tU. 11
1 Rush 7-Voiume AFPILiFD PIACTICAL RADIO. -
nald. fof 7 daye VREE Fuaininslinng your or.
1 Include FREE Book ul IB) Hadin:Tslevision Diagrams. §
1 ]
g NANC:. . torereroasncsssansoananses, AR®, sooe.un 1
: AdAresS. oo ensiocosssaioiotsnssncosssansnas :
: TOWN. o coovevooisinscnnnn Zone.., . State....... H
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“HOW TO BUILD”

instruction manval
160 Big Pages sl 00
CostsOnly.....o..0n.. ®

Yes, here's a manual chock full of
information, detailed description
profusely illustrated with charts,
radio formulae, schematic circuit
diagrams and pictorial wiring dia-
grams.

It contains a wealth of informa-

New Jersey Radio & Televisi . . .
Niagara Radio Suppl; 'V’MTUb.co ;(I, tion on basic theory, design and
8:"‘:;'9“':" Egrronv ............. 2 construction of:
un g
Pocific Tra ning s'cy‘.,;,i'::j:jjjj::::: gg AM circuits Audio Amplifiers
Plastics & Electronics Company . . 97 FM circuits Speakers
brocion ARpargtus Company ... & TV circuits  Disc Recorders
ve eCtrank .
Quam Nichols Company 1rorrt. . 100 ] Phono pickups  Many Others
o There's also useful coil design
and circuit application data for the
RADIO SCHOOL DIRECTORY serviceman and experimenter, An
(Pages 94.95) ideal manual for beginners, ad-
Amarican Radio Institute vanced students and instructors.
Baltimors Technical institute Get a copy from your MEISSNER
Candler System Caompany jobber today!
Commercial Radio Institute
gomraor:'iofs‘l?dels institute
on Martin School of Radia Arts
Hollywood Sound |n,,;,.‘.’,.:°,,,c_ H E I 5 s " E R
Milwoukee School of Enginesring Mig. Div. Maguire Industries, Ine.
RCA Institutes Mt C 1 Tinod
Radio Television [nstitute t. Larmal, linois
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YMCA Schools - -
- o - — ]
" o (1
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Telekit ........ 050 0a000 G008000000000 EO0D0E Gabg 4
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safe storege. Pa¥ for themselves!
Esch set containe: ome box, 1%” »q.: five boxes, 1%
x 15/18": four boxes, 15/16" §q. 10 boxea in all.
Transparent case. Order s set for yourself only

and a set for that tinkering pal of yours. 8 00
An Inexpensive and unususl gift. No l'
C.0.D.’s. please. Remit §1 for each order ., 0y oot
(8 for $5). Or send for FREE leaflet RC.

CARGILLE, Dept. RC, 116 Liberly St.
New York, N. Y.

RADLO-ELECTRONICS for
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~ Book Reviews

MODERN WONDERS & HOW THEY WORK,
by Capt. Burr W. Leyson. Published by E. P.
Dutton & Co.. Inc., New York. §% x 814 inches,
216 pages. Price $3.50.

Written for the layman with some
knowledge of general science, this vol-
ume undertakes to explain the atomic
bomb, rockets, jet engines, supersonic
speeds, guided missiles, automatic pi-
lots, radar, ground-controlled approach
(GCA), color television, and space
ships.

The explanations are simplified to a
great extent, but not to the point of
the ordinary ‘‘popular” book.—R.H.D.

MOST OFTEN NEEDED 1949 TELEVISION
SERVICE INFORMATION, compiled by M. N.
Be'tman. Published by Supreme Publications,
Chieago. 83 x 1034 inches. 193 pages. Price $3,

The service manuals of 16 television
receivers, representing 13 manufactur-
ers, are brought together in this com-
pilation. A number of the schematics
are printed in blue-print form on fold-
ed sheets a little less than twice the
page size.

In view of the tremendous popularity
of a small number of models, this book
—supplemented by its predecessors in
the same series—will probably cover a
majority of the sets the service tech-
niciaa is likely to be called upon to
handle.

ULTRASONICS, by Benson Carlin. Published by
McGraw-Bill Book Co.. New York. N. Y. 6 x 9
inches, 270 pages. Price $5.00.

The field of ultrasonics is compara-
tively new, and is literature so sur-
prisingly scanty that this book is there-
fore all the more welcome. It gives,
on the engineering level, a qualitative
treatment of ultrasonic theory and a
large quantity of material on practical
technigues.

Various types of generators and re-
ceivers are described, with special at-
tention given to impedance matching to
loads. The action of waves in given
materials is discussed at length, reso-
nance, reflection, simultaneous waves
of different types, and other considera-
tions all being covered.

Subjects such as pulsed ultrasonic
systems, ultrasonic agitation, and ma-
terial testing are treated in considerable
detail, with ultrasonic signaling also
receiving some attention.

COMMUNICATION CIRCUITS, by Lawrence A.
Ware and Henry R. Reed. Published by John

A FREE BOOK

Develop your persotial. creative power! Awaken
the silent, sleeping forces in your own conscious-
ness. Become Master of your own life. Push
aside all obstacles with a new energy you have
overlooked. The Rosicrucians know how, and
will help you apply the greatest of all powers in
man’s control. Create health and abundance for
yourself. Write for Free book, “The Mastery of
Life.” It tells how you may receive these teach-
ings for study and use. 1t means the dawn of a
new day for you. . . Address: Scribel 4.1

7 ROSICRUCIANS

SAN JOSE (AMORC) CALIFORNIA

[eam REFRIGERATION

AND AIR CONDITIONING

MECHANICS TRAINING $CHOOL Dept.co10 -
T217 South B sbway Los Angeles 3, Colifornia

o7

———— SUB-MINIATURE
PRINTED ELECTRONIC CIRCUITS

Companents and assemblies avallable from stock!
Circults printed on ceramic, plastic and paper
bases @ Designed for miniature rodio and elec.

tronic applications.
@ Power Amplifier

SAMPLES : e

High temperature resistors, silver leads and
capacitors fired on speciol vitreous base. Com-
plete amplifier less popular brand subminiature
’Uzl $2.99 each. State amplifier desired. C.O.D.
orders.

PLASTICS & ELECTRONICS COMPANY

Single Stage Clrevits
® Voltage Amplifier

272 Northland Ave. Buffalo 8, New York

HEADQUARTERS FOR ELECTRONIC TUBES
IN ALL QUANTITIES

5000 Magnetrons, 1000 Kylstrons

500,000 other tvbes. Write for
our Bullatin and Prices.

Nichols Company.

authorized.

WARNING!

The Universal Mounting Bracket furnished
with Quam Adjust-a-Cone Speakers was orig-
inated, designed and produced by the Quam-

Its use by other manufacturers has not been

QUAM-NICHOLS COMPANY

522 East 33rd Place, Chicago 16, Illinois
MAKERS OF FINE SPEAKERS SINCE 1923

Wiley & Sons, Inc., New York. 6 x 9% inch
403 pages. Price §5.

This is a textbook on transmission-
line theory written by two professors
of electrical engineering. Prof. Ware
is at the State University of Towa and
Prof. Reed at the University of Mary-
land.

The book was first published in 1942,
In this third edition the authors have
added material on high frequencies and
have brought the text up to date on
the basis of techniques developed dur-
ing the war. The treatment is wholly
mathematical, a knowledge of calculus
being required of the reader.-—R.H.D.

OCTOBER. 1949

TELEYV

EQUIPMENT o

CABINETS « ANTENNAS, ETC.
WRITE DEPT. 200

OwllEl-PEOCT;RAONIEcsD

LANDT STREET e N. Y, C. 7, N. Y.
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6 OUTSTANDING VALUES
FROM WELLS’ FAMOUS STOCK

Heavy Duty Blower
Centrifugal type blower for cooling your
tronsmifter or dark room. Adjustiable air
control. Capacity 200 CFM. 115 VAC. Price
only $12.95,

Junior Centrifugal Blower with 75 CFM
capacity—$6.95.

Add an S meter 10 your receiver at low cost.
High grade 5 mil movement. 2 inch barrel.

Only $1.25. !
Serve Amplifier

@%@ , Servo Amplltier

with & relays for serve system opera-
tion. Paris alone weorth several times
w * our low price. New in original packing

M —only $11.95.

Fractional H. P. Motor

Parfectly buiit, silent running motor origi-
naily built for ART/13 tuner. 3900 RPM.
1/20 KWP. Instructions for operating on 115

e

e |
VAC. Makes a fine sewing moachine motor.
Priced very low at $7.95. h.“ F‘
s Circvit Breaker
; 25 Ampere circuit breaker protects your
ﬁ equipment in case of overload. ldeat
i for replacing household fuse boxes.

Price only $1.95.

Relay for

Electronic Keyer
Sensitive type reloy, 3500 ohms, SPDT
contact for use in slectronic keyer de-
scribed in QST October 1948. Our stock
No. 110. Price only $1.50 sach or $2.75
per pair.

Distributors: Our standard distributor arrangement applies on these items.

RADIO-ELECTRONIC

Components by the Thousands!

WELLS
TUBE DEPARTMENT

Brand new, standard make tubes by the thousands are ready for
immediate delivery at the lowest prices in our history. Check this

list for exceptional valuves.

Type Price Type Price Type Price
OlA $0.45 10Y/VYT-25 $0.45 7078 $23.25
1822 4. Ab 2 710A 2.18
1N21 Xtal Diods 65 1268 .65 713A 1.55%
IN21B ' . .80 12SF7 .70 714AY 9.95
1N23 - *° N .80 128H7 40 RK7158 7.95
IN2IA** . .85 Y25K7 .60 717A 0
27 °° 8 .85 125L7/GT 70 721A 3.95
1R4/1294 +65 12SR7 40 T24A 4.65
RS .95 12x825 2 emp. 2.25 7248 4.25
185 .95 13-4 Bollast 35 725A 19.95
1521 .10 158 1.40 T26A 19.95
174 .95 FG-17 2.85 730A 11.95
2C26 .35  REL.21 325 801 60
2C26A +45 2304 Bollast .45 801A .75
2C34 55 SZ4/GT .55 803 4.95
2J21A 11.45 2807 g 804 9.95
2322 9.85 30/VT7-47 JI5 805 5.45
2926 8.45  33/¥T.33 .75 808 1.75
2327 14.45 RK-34 .45 809 2.75
293 .95 34 .35 810 7.95
2432 14.35  39/44 35 8N 2,35
2333 19.95 45 Spec. .55 813 7.85
2437 13.85 48 80 814 3.8
2438 12.95  EF50/YV250 45 3815 2,85
2548 14.95 CEQ 72 1.50 815 49
2X2/879 .65 72/3B24 1.75 829 125
4 .35 VR-75 .90 8308 395
5 1.05 76 .55 837 1.75
3AP1 CRT 3.85% VR-78 45 838 3.258
22 2.95 80 .45 a4 .55
1.75 FG-81-A 3.95 243 55
3BP1 CRT 3.75 83 - 85 as51 39.50
3CPI1-S1 1.95 83y .95 WL-840 2.55
3C24/246 47 [ 144 40 861 32.50
aDs/1299 .65 YR-%90. .70 864 .55
3FP7 CRT 2.95 YR-92 .65 835 2.55
3HP? CRT 2.95 T00R 3.25 856A 1.30
3GP1 CRT .75 FG-105 9.95 869 26.50
305 .90 VR.105 .85 8698 28.95
REL.S 17.95 Yu-111 .45 872A $2.45
SAP1 CRY 3.95 117Z3 .55 874 2.15
SEP1 CRY 2.95 ¥T-127 English .25 878 2.15
SCP1  CRT 3.85 YT.127A 2.95 930 2.20
SGP1 CRT 8.55 VR-150 55 954 .50
5423 1425 V1158 9.85 955 i
5329 1425  FG.172 29.50 955 .55
SY36 40 2058 1.95 957 .58
SAS . 211 (VT.4.C) 65 991 (NE-18) .30
SAR7 35 2154 195 1005 .35
SACT .20 231D 1.30 1148 A0
SAKS .80 2828 4,25 1201 75
&7 .95 304TH 5.95 1614 1.2%
6BES 45 304TL 1.75 1619 .58
6C4 45 307A 4.25 1624 1.25
5Cé 7 316A IS5 1628 A5
sC21 19.75 3508 2.55 1626 45
6Dé .60 3718 .85 1629 .45
SES 70 388A 4.95 1435 95
sHS .50 417A 19.95 2051 K1
8J5/67 .50 434A 7.45 7193 .35
: 20 48A 1.55 8011 2.55
SN7/GT .80 450TH 19.95 8012 4.25
4R7G 0 GL47IA 2.75  §020 1,35
4SFS -5 27 11.25 8025 7.50
45G7 .70 WL-530 17.50 92001 70
4SH7 40 WL.531 12.50 9002 H
45J7/GT +65 532A/1B32 3.55 9003 .65
si7/e 45 Kuslo 4e oo 55
y - 7.45 '3 a
sl g s ] = ,
B 9.95
3 40 e 333 NEON BULBS FOR RADIO
TAT .65 700D 9.95 NE-2 $0.06
7C4/1203 o 702A 2,95 NEIS 06
€7 w5 703A a.gs NE.18 .24
7E8 65  705A 2.645 NE.20 06
bid 75  707A 19.50 NE-21 .24
IH7? .75 NE-48 .24
N7 75 NE-51 08
797 45
10/VT-25A 40
Brand new, let talogs for Manuf

Write for your copy today.

turers, Dls'rlbutor: and Amateurs now ready.

Order directly from this ad or through your local Parts Jobber.

SALES, INC.

320 N. LA SALLE ST., DEPT. Y, CHICAGO 10, ILL

PRINTED IN THE U, $. A. BY tHE CUNED PRESS, INC.
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NOW 1S THE TIME To Get Into This

/ I. t Fast Growing Industry —=Prepare For A
\ earn 4 Fine Paying Job Or Your Own Business!
1f you want to get into Radio-Television and Electronics . . .

‘ “ H o M E vou owe it 1o yourself to et thie faets abont my training. 1 have

trained hundreds of mea to become outstanding service tech-
nicians—and ' ready to do the sae for yon. Whether your
woal is u fine paying job in one of Hadio's many b-anches—
or a successful Radio and Television business of yonur own—you
need the kind of training 1 offer! My training is practical and
down to earth. YOU NEED NO PREVIOUS EXPERIENCE.

: IN YOUR

U Send You
SPARE TIME

8 BIG KlTs °f Yot}'ll be astonished at your rapid proxress. | start you with

basie fundamentals and give you plenty of practical shop-bench

Rad o Parts and Equipment . . truining with many kits of parts | send you. This is the training
that eticks with you and makes money for you on the job!

Get Paid For Spare Time While Learning

Soon after vou start training 1 send you my famous BUSINESS BUILDERS that show
you how to make money in spure time doing interesting Radio jobs. Look at the useful
and valuable equipment you et while training with e (illustruted at left)—I send you
these 8 big kits of Radio parts and equipment and help you build step-by-step a power-
ful G-tube superhet radio. a 16-range test meter. plus other mighty usefnl equipment
for Radio and Television servicing. You will perform over 175 fascinating experinients
while training. You will learn about Television—so that you will be qualified to step
into this fast growing. profitable field. I also send vou many valuable service inanuals,
diagrams and my book telling exactly how to set up your own Telévision und Radio
shop. 1 wan! you to tearn ail about my training—and that is why | urge you o clip and
mail the coupon below for my two bigx FREE Radio books. I employ no salesmen—and
nobody will call on you. The important thing is to act now and get the faets

w1t

HAVE A BUSINESS
OF YOUR OWN

A profitable Radio and Televisian Service
Shop may be started with litile capital. I
will ghow you how to get started and how to
build vour small business. At left is pigtured
one of my graduates, Mr. Merrit C. Sperry
of Fairmont. Minnesota in his own shop.
The way is also open for you to baild a rood
SERVICE BUSINESS FOR YOURSELF.

ALL KITS ARE YOURS TO KEEP RADIO AND TELEVISION

Each of the hundreds of Radlo purts and other items | send my students (s

thelrs “'lor keelln:i" You may \t'nellnis equh\m(;nv. }n yuurblladlo nnd‘ Tt'h‘-vls(l’on l N D U ST RY B 0 0 M l N G

service work s xave many dollars by not having to buy expens! ve ready - o N . . . N

made~ test equipment. Each of my B kits will help you advance and learn You conldn’t pick a better time to gel into Radlo-Tele

important steps in Radio and Television setvicing vision und lilectronics. New T'elc\'mon stations are going THIS TRAINING

on the nir to serve every muajor ity bundreds of new

CALVINSKINNER LOREN D. SAUCIER A\ and FM Radio hroatleasting stations are alw on the AVAILABLE
;’énﬂﬂ‘ﬁfneo,g;:ﬂ:'";& ?anaolg',:"“‘m;,‘ggim’:; air to serve practically every conmmunity in Anerica. All
510 in spare time re- 188 made 1t possible for this creates new and bigger opportunities for the trained TO YOU UNDER
palring radlos. ie is him to repalr laree man who knows Radio-Television and Eiectronics. Good
:E“&;VT:ICL.-“:;:‘:n“&P .';,‘:.{‘c‘:';‘{zn‘"rege‘}“'_':gs““d Radio and Television service men are needed Now! THE G.I. BILL

These Two Big FREE'
Radio Books =

Television SPRAYBERRY ACADEMY of RAD1O, Dept.20-8
FM ::3:;’;?:" Just mail coupon for 2 FREE | 111 North Canal St., Chicago 6, 11,

sample Spngberry lLewson and
my blg FREE book. “How To
Make Money |n Radio-Television
and Electronies.” Learn why my
really praciical training Is best of
all for you. Discover what's

'
1
]
1
: Please rush my FREE eopies of “How To Muke Money In Radio~
1
1
shead for you It the fast moving |
1
1
]
1
|
i
[}
I
|

Television and Eleetronics™ and ""liow To Read Radio Diagrams
and Symbols."

PublicAddress
and High

Radlo-Television amd Elee-
Freq venc o by, Mo obligrtion. Nanme: sssssde. - PP =T Age..... Boo JO00 S
y Pon‘l delay —tne ruu{:e'lln :go
. [ mportant to you. Mal e Address =
D e g countHoIme) || SOaTea8 Ak saisiaie BEA | A 8 TP i b o e ¢ vasevesuesnes
Rpplications o
City..... e e TRV TCP P ISR Tore g sial/<avorsls sionslaie

( ) Check here if you are a Veteran.
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BUY THE BEST « THE V.0.M.A. THAT DOES MORE

NOTE THESE SENSATIONAL
IMPROVEMENTS:

% Individual Scales with separated spacing are easy to
read.

% Large 534 Inch Meter In Special Molded Case Under
Panel.

% Resistance Scale Markings from .2 Ohms to 100
Megohms—Zero Ohms Control Flush With Panel.

% Only One Switch — Has Extra Large Knob 2)4” Long
—Easy To Turn—Flush With Panel Surface.

% Enclosed New Molded Selector Switeh and insu.
lated resistor housing in unit construction.

% All Resistors Are Precision Film or Wire Wound
Types For Permanent Accuracy.

Triplett % Batteries Easily Replaced —Balanced Double-Con-

tact Grip. Spiral Spring— Battery for Ohms test due
Model 83730 Tip. Spiral Spring— batlery
to low drain insures shelf.life usage.
630 Dealer Net
TECH DATA
A . . D.C. VOLTS: 0.312.60.300-1200-6000 at 20,000 Ohms/Volt
In the relatively short time since Model 630 was AC. VOLTS: 0.3.12.60.300.1200.6000 x1 5,000 Ohums/ Valt
O o o . D.C. MICROAMPERES 0.60 a1 250 Millivolts
introduced to the trade it has steadily risen to the R e ey
top in sales. The reason is obvious. Here is a Vol:- D.C. MILLIAMPERES 0-1.2.12.120, a1 250 Millivolts
. OHMS: 0.1000-10,000; (4.4 Ohms and 44 Ohms center scale)
Ohm-Mil-Ammeter that does more . . . has proven MEGOHMS: 0-1-100° (4400-440,000 a1 center scale)
. d . e . f DECIBELS: —30 10 +4. +16,.4-30, +44, 456, +70
components . . . and will give a lifetime of satisfac- OUTPUT: Condenser in serics with A.C. Vot ranges
o g o 3 High vol Probes ilable, i al lug-in sh [
tion. All the engineering skill and facilities of the R T ot ecasrtss 1 suit Soceiali el R . otk

. ] ) Mil.
industries” largest manufacturer of Vol1-Ohm-Mi Laboratory Standard Model 630-A—All scales on

Ammeters joined forces to make it outstanding in  this model ‘are hand drawn and hand stepped, used
with mirror for extreme accuracies, beyond the average
every way. Look over all the features and you 100 servicing needs of the model 630.

will buy Model 630. Triplett Model 630-A Dealer Net $47.50

TECH DATA
D.C. YOLTS: 0.10.50.250.1000.5000, at 1000 Ohums /
Volt

A.C. VOLTS: 0.10-50.250.1000.5000, 1t 1000 Ohms/
Volt

Voma JR.-A NEW VOLT-OHM-MIL-AMMETER

Handy “POCKET-SIZE LABORATORY”
By Triplett
VOMA Jr. MODEL 666.R has many of the design features of
the popular Model 630:
- Switch and controls flush with panel.
. Enclosed molded selector switch.
- Exclusive Unit construction.resistor housing integral with switch.
- Resistors Precision wire wound and permanent film type.
- Resistance Measurements to 3 Megohms.
- Batteries with spiral spring contacts, easily replaced.
VOMA Jr. MODEL 666-R...824.50

U.5.4. Dealer Net Price

Note: Model 666-H i The Original Pocker-Size Lab—still a Jarorite with
many. U.S.4. Dealer Nei $22.00.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY + BLUFFTON, OHIO, U.S.A.

in Conoda: Triplett Instruments of Canodo, Georgetown, Ontaria

D.C. MILLIAMPERES: 0-10.100, a1t 250 Millivolts
D.C. AMPEKES: 0.1, at 250 Millivolts

OHMS: 0-3000-300,000. _ . (20-2000 at center acale)
MEGOIHMS: 0-3........(20,000 ohms center acale)

r3l. .. Lo

SR WA e
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