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NOW...A Revolutionary Pre -Assembled, Pre -Wired TV ANTENNA
that Gives Superior Performance

/'

on ALL CHANNELS

(ei-/

ye t COSTS YOU ONLY

p

- -

price

alent antennas!

112

-

,
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the new TV Antenna that gives you more value for your money, because
IT'S PRE -ASSEMBLED,

-

-

ready for use.

"(lip -up" (like an umbrella) and install.

Just

PRE -WIRED -lust

connect

your lead -in to

the two terminals.

RECEIVES ALL CHANNELS

ALL -DIRECTIONAL; can

be oriented for

station in an area with assurance
that all other channels will be brought in equally
the weakest

well.

EXTREMELY SENSITIVE. Unusual high
gain on upper channels. Ideal for fringe areas.

4 Pre -wired,
ready for use.
Comes ng
Guy Ring
and Wire

/

PRICE:

$695

NET
7

ft.

most, guy ring and guy wire.
Additional 7 ft. masts, to build antenna up to
ft., at small extra cost.

19

Completely assembled with rotatable base,

Rotatable
Base 4

SAVES Note how EASY it is to install the "Flip -Up." It comes to
you compact, folded like an umbrella. You open it -like an
TIME,
LABOR! umbrella, and install.
Antenna!
U
"Flip-Up"
ADDITIONAL Superior Features of the "Fli

Upper and lower bonds completely wired. Eliminates need for two separate antenna installalions for the high and low TV bands; therefore, no coupling losses.
non- conducting mateRUGGED CONSTRUCTION: Most of the antenna has been designed of
rial which prevents possible grounding and reduction of signal strength. If has unusually
when
installed.
rigid
high mechanical strength and is extremely
Guy ring and guy wires prov'ded for added rigidity.
Additional 1 lt. extension masts can be furnished to increase height to total of 19 ft.

Superior Performance of the
V Antenna
Transvision "Flip-Up"
p p
the
of
directional
used,
hann rreceived
the relative strength of signals
different
incident angles. The two channels used, 4
at different incident
and II, ropresent the centers of the low and high
This chart shows the

"t

frequency

bands

respectively. The SIGNIFICANT
Angle Reception of Low

FEATURES are: Wide

Frequencies: High Sensitivity of High
quencies; All -Directional.

-and REMEMBER. "Flip -Up" COSTS ABOUT I/: the price of equivalent antennas
All Transvision Prices ore fair traded; subject to change without notice. Prices 59/0 higher west of the Mississippi.
ANSVISION, INC.,

DEPT.

RE,

NEW ROCHELLE, N. Y.

IN CALIF.: TRANSVISION OF CALIFORNIA. 1572 SANTA MONICA BLVD.. HOLLYWOOD 46

sk

to see the New ''Flip -Up" Antenna at Your Transvision Outlet!

and Low Fre-
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Servicing or Communications
by Practicing in Spate Time
YOU PRACTICE RADIO
COMMUNICATIONS

YOU PRACTICE RADIO

SERVICING

I send you parts to build the
Transmitter shown below as
part of my new
Communications

You build the modern Radio
shown below as part of my Servicing Course. I send you the

speaker, tubes, chassis, transformer, loop antenna, EVERYTHING you need to build this
modern Radio Receiver. Use it
to make many tests, get
practical experience.

Course.

Conduct

actual procedure
of Broadcast Operators, practice
interesting experiments, learn
how to put a
I

transmitter on
the air.

i
YOU BUILD THIS

TESTER

as part of my
Servicing Course,
with parts N. R. I.
sends.
It soon
helps you EARN
EXTRA MONEY
fixing neighbors'
Radios in spare
time.

YOU BUILD THIS WAVEMETER
as part of my NEW Communications
Course. Use it with
Oscillator you also
build that furnishes
basic power to

transmitter and determines transmitter frequency.

I

"Am Chief Engineer of Ra-

dio Station
WORD
in

Has

Own

Radio

INCLUDES

Will Troin You at Home .SAMPLE
LESSON FREE
or get a good -pay Job
Police,

Want a good -pay Job In the fast -growing
Radio and Television Industries, or your
own money -making Radio-Television shop?
I've trained hundreds of men WITH NO
PREVIOUS TRAINING to be Radio technicians. Or now you can enroll in my
NEW practical course in Radio-Television
COMMUNICATIONS -learn to be a Broadcasting and Communications technician. You
get practical Radio experience with MANY
SITS OF PARTS I send you In my train -athome method. All equipment yours to keep.
MAKE EXTRA MONEY IN SPARE TIME

As part of my Radio Servicing Course,
send SPECIAL BOOK-,
LETS starting the day you
enroll.
Make EXTRA
MONEY fixing Radios in

In
Aviation
or Marine Radio, Broadcasting, Public Address work, etc. Or think of amazing Televisibn opportunities. Already manufacturers
are producing over 100,000 sets a month.
New stations going on the air everywhere!
Television is America's fastest- growing industry and men who know it will be in
demand.
GET ACTUAL LESSON AND BOOK FREE

My DOUBLE

FREE OFFER entitles you
to actual SAMPLE LESSON and my 64 -page
book, "HOW TO BE A SUCCESS IN RADIO

-

TELEVISION

-

ELECTRONICS." both
FREE. Mail coupon now.
See how quickly, easily
you can start.
J. E.
SMITH, President, Dept.
9CX,
National
Radio
Instispare time while training.
Pioneer Nome Study
Then start your own Ra- Get this training without cost tute,
Radio
WashingSchool,
dio sales and service shop
under G. I. Bill. Mail coupon ton 9, D. C.
I

Butines

"Now have
two Radio

shops servicing about 200
charge of four
seta a month.
men. Owe all
Have largest
I know about Radio to service establishment in
NRI." -CLYDE J. BUR- Southeastern Missouri."DETTE, Spartanburg, ARLEY STUDYVIN, DeSouth Carolina.
SoW, Missouri.
MY COURSE

I

VETERANS

TRAINED THESE MEN

Good Job In Radio Station

KNOW RADIO !!/úcStecae#4

#

Name

__. -__._-

Be

a

Success

Mr. J. E. SMITH, President, Dept. 9CX
National Radio Institute, Washington S, D.C.
Mail me FREE Lesson and 64 -page book.
(No salesman will call. Please write plainly.)

in RADIO
TELEVISION
ELECTRONICS

Age

Address

TELEVISION

MARCH, IY4Y

City

Lo Check

If Veteran

Zone
State
Approved for Training Under G. I. Bill

Television is Booming-Cash iii

oI_

it

4
IcA111 1

0-

Hugo Gernsback, Editor -in -Chief
Red Shunaman, Managing Editor
M. Harvey Gernsback, Consulting Editor
Robert F. Scott, W2PWG, Technical Editor
R. H. Dorf, W2QMI, Associate Editor
I. Queen, W2OUX, Editorial Associate
Angie Pascale, Production Manager

1:1.1:I:71C//\II:S
formerly RADIO -CRAFT
In cor oO rat ing

TELEVISION NEWS`

SHORT WAVE CRAFT
RADIO

Trademark registered

TELEVISION

S.

U. S. Patent

nmre

SPECIAL TELEVISION ISSUE

Elmer Fuller, Shortwave Editor
Wm. Lyon McLaughlin,
Tech. Illustration Director

G. Aliquo. Circulation Manager
Charles K. Brett,
National Advertising Director
John J. Lamson,
New York Advertising Director
Alfred Stern, Promotion Manager

March. 1949

Contents
Editorial (Page

21)

The Television Boom
by Hugo Gernsback
Television (Pages 22 -73)
by Dr. Lee de Forest
Television's Future in America
by Dr. Allen B. Du Mont
Tele Network Problems
TV, Electronics, and Radio in '49
by Brig. Gen. David Sornoff
by Joseph L. Reiffin
Television
Trouble Shooting in
Kits
Navy Teaches with Television
by Sol D. Prensky
TV Test Pattern Quiz
by Will Baltin
'48
Year of TV Advance
Television Projection Methods
by Dr. A. H. Rosenthal
Extension Viewer and Remote Control for TV
by Bob Stang
Sweep Generators for Television
Television Station List
New Features in TV Sets
by Milton S. Kiver
Television C -R Tubes
Portable TV Set has 7 -inch Tube (Sentinel 400-TV)
by I. Queen
Making and Installing TV Antennos
by Ralph W. Hallows
Television In Europe
Matt Mandl
M
Noll
and
Edward
by
Antennas for Television
by Robert F. Scott
Television Accessories for Improved Reception
by
E. Aisberg
French High -Definition TV
by Harry W. Secor
New TV Antennas
D.
Suesholz
Herbert
by
Receivers Assembled from Kits Play Big Role in TV Advance
by David Gnessin
TV Booster hos Goin of Ten
N.
DeFalco
by S. D. Prensky and
Test Equipment for TV
Office Television System
by
Hugo
Gernsback
40 Years of Television
Television Receiver Chart
Radio -Science (Pages 74-79)
Run Clocks
Atoms
by W. R. Ashby, M. A., M. D.
The Electronic Brain
Audio (Pages 80-91)
by Allan Lytel
Better TV Sound
by Conrad Eichorn
Planning a Factory PA
Design Dota for Speaker Enclosures
by Gerold A. Chase
Powerful PA Amplifier Uses an 815
Test Instruments (Pages 92 -94)
by Richard L. Parmenter, WIJXF
Building Kit Generator Solves Design Problems
Servicing (Pages 96.99)
by Richard Laurence
Farm Receivers ore Easy to Service
by John T. Frye
Fundamentals of Rodio Servicing, Part 11 -Ohm's Law and the Resistor
Foreign News (Pages 100.102)
by Major Ralph W. Hollows
European TV Report
Electronics (Payes 104105)
by Eugene J. Thompson
Use of Shortwave Diathermy
Electronics In Medicine, Part VI
-

-

-

Construction (Pages 106.109)
TRF Tuner Has A.C.-D.C. Supply
122123)
(Pages
Communications
Broadcasting
President's Transmitter
Amateur (Pages 130 -134)
Field Strength Meter
Aluminum 144 -mc Beam Is Light and Strong

by Clinton

i

E.

Clark

21

22
24
26
27
30
32
34
36
39

42
43
44
46
48
52
54

56
58
61

of

62
64
65
67
68
70

New

Devices
Try This One
New Patenti

-

92

Srtei

100

LITTLE
DEVIL

Composition
Resistors

104

See Your Distributor

108

BROWN DEVIL

Vitreous Enamel Resistors

131

A favorite with service12
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$125o

individually marked''Little
Devil" resistors in 40 values from 10 ohms to 10
megohms. And, you
payonlytheregular
price of the resis-

Departments
The Radio Month
Radio Business
Radio- Electronic Circuits

.

serviceman's assortmentof 125

80
82
84
90

130

by L. W. May, W5A1G

3 -watt "Little Devils" .

It's easy to find the right resistor ...
fast . in this handy, handsome, elfplastic OHMITE cabinet. Compact
-only 9' x 5%' x 4%' -its 40 compartments are packed with a selected

74
77

122

-

Get YOUR All- Plastic
Cabinet by Purchasing
the Resistor Assortment

51

MEMBER AUDIT BUREAU OF CIRCULATION
ABC PAID CIRCULATION 8 MONTHS TO JUNE 30.

195- 112,592.
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Adjusteable
Resistors
Vitreous enameled.
Watts. Ideal for

10 to 200

securing odd resistance '.aloes.

'

OHMITE MANUFACTURING CO.
4895 Flournoy Street

Chicago 44, III.

Jr;í

OH
RHEOSTATS

YYY I

RESISTORS

TE

TAP SWITCHES

RADIO -ELECTRONICS for

t\

TELEVISIO ,

TRONICS
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SHOP METHOD HOME TRAINING

You receive all

Let NATIONAL SCHOOLS, of Los Angeles, a practical
Technical Resident Trade School for almost 50 years,
parts,

in-

train you for today's unlimited opportunities in Radio

cluding tubes, for building this fine, modern Superheterodyne Retainer.
This and other valuable
standard equipment be.
comes your property.

ciao

owd

60044
E E 6004ciao
REE
ede

d

Good Jobs Await the Trained
Radio Technician

Lessons
You are needed in the great, modern Radio. Television and Electronics industry! Trained Radio technicians are in constant and growing demand
at excellent pay
Broadcasting, Communications, Television, Radar, Research Laboratories, Home Radio Service, etc. National Schools Master

-in

Shop Method Home Study course, with newly added lessons and equipment,
can train you in your spare time, right in your own home, for these exciting opportunities. Our method has been proved by the remarkable success
of National Schools- trained men all over the world.

You Learn by Building Equipment with
Standard Radio Parts We Send You
Your National Schools Course includes
not only basic theory, but practical
training as well -you learn by doing.
We send you complete standard equipment of professional quality for building various experimental and test
units. You advance step by step until
you are able to build the modern superheterodyne receiver shown above,
which is yours to keep and enjoy. You
perform more than 100 experiments
build many types of circuits, signal
generator, low power radio transmitter, audio oscillator, and other units.
The Free Books shown above tell you
more about it -send for them today!

-

L

Now!

1949

Practical,

Up -to -date,

Interesting

National Schools Master Shop Method Home Training gives you basic and
advanced instruction in all phases of Radio, Television and Electronics.
Each lesson is made easy to understand by numerous illustrations and
diagrams. All instruction material has been developed and tested in our
own shops and laboratories, under the supervision of our own engineers
and instructors. A free sample lesson is yours upon request -use the
coupon below.
You Get This and

Both Home Study and
Resident Training
Offered

Other Valuable

Information in the Free Sample Lesson:
I. Basic

Receiver

Used.
2.

Circuits and How

They are

Construction of the Antenna Circuit.

3. How

Energy is Picked

Up by the

APPROVED

Aerial.

VETERANS

4. How Signal Currents are Converted into Sound.
5. How the
6.

FOR

Tuning Condenser Operates.

How the R -F Transformer Handles the Signal.
and other data, with diagrams and illustrations.

Cheek Coupon Below

LOS ANGELES 37, CALIFORNIA

EST.1905

MAIL OPPORTUNITY COUPON FOR QUICK ACTION

This versatile testing instrument is portable
and complete with test leads and batteries.
Simple to operate, accurate and dependable.
You will be able to quickly locate trouble
and adjust the most delicate circuits. You
can use the Multitester at home or on service calls. It is designed to measure AC and
DC volts, current, resistance and decibels.
You will be proud to own and use this
valuable professional instrument.

MARCH,

Instruction
Material Are

NATIONAL :SCHOOLS

NEW PROFESSIONAL MULTITESTER
INCLUDED:

GET THE DETAILS -SEND THE COUPON

and

4

Pute

NATIONAL SCHOOLS. Dept- RE -R3
4000 S. Figueroa Los Angeles 37, Calif.

on

a posteatd

Stall me FREE the boos "Your Future In Badla" including a Sample lesson or
your choteo. I understand no salesman will call on mo.
NAME

eau

-

,ADDRESS
CITY

-

zone

STATE

Cheek here ft Veteran of World War II

Television is Booming-Cash in on it!
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ND NEW

ANOTHER

SCOOP!

McGEE

HALLICRAFTERS

S -56 ñien. ñC°g°lir`iióóor
°ñ
precision- engineered chassis designed to meet the popular
emand
medium priced enassis ith top performance character.
Isties. This outstanding value offers high quality performance
parable to that found in console models In the $400.00 to $000.00
price range. Some of the special features of [hie chassis a
autoFMmatic
control hPb assures clearest possibles reception of
stations kv eliminating the human error in tuning
tarions are
approached, this circuit
takes ver
electronleally, and holds the
station in perfect tune: Full range tone control: Phonograph attachnment on rear f chassis; wide vision dial accurately calibrated in MC:
ew type
efficiency miniature tubes. $59.50.
This radio has ten tubes. plus rectifier. Frequency range 540 to
1700 kc and 88 o 108 me. Audio ro sponae 550 to 14.00 cycles. 7
watt
Power 105-125
dioutput. 90
heat. Output Str° sformeematches 500 to 800
ohm line. Four antenna terminals: two for AM and two for FM.
Transformer 500 ohm line to .2 or 0.8 ohm voice coil (necessary
/AM
/AM
±TUBE
FM
to
match
-TUBE
FM
S
-50
S
-59
to PM ñpeaker. Net price $2.50.
11
MODEL 5. 59..539.95
PM
regular
MODEL 5.56..559.50
either 5.56 000rS -9 Stock No. CR-eRcommender
WT. 25 LBS.
WT. IS LIS.
13X. (Response
50 to 17.000 C.P.S.)
radio
chassis
mllt whenever ë
HALLICRAFTERS 5 -59
perfor an
ostre
o
onsere..
console in
.sizedclass.
characteristics and
where
comparable
svolume
mEspecially
.
outstanding features Lof thee
with
itorto reeefullreception
lack
phonograph
ll
high efficiency
dial is
and 8 to 108miniature
e. Audios response 00 to 14,000
rectifier. Frequency range 540 to 1700
This radio ,has I
output. Power
volts. 50.00
Provide
cycles
or
terminals.
matches
800 hm lline. lias
or tMenndel2 forFM1. $3
eat.
bmatcn

ONLY $7.95

;.

t

broadcast quality. Has

fader control from mike to
record, simulating a regular broadcast station. This is
a powerful model; using 2- -2555, 125.17 and 355'4 tubes.
Priced with tubes and connecting instructions. Works
on 110 volt, AC -DC. Crystal mike and desk stand 84.95
extra. Model DE -5 truly a de -luxe mike -phono oscil-

57

FM^aner
n
h qty

lator.

DE -2X Phonograph Oscillator. Broadcasts from 800 to
1500 KC gain for any crystal pick -ups. A new, powerful
has variable gain control. Priced complete with 2

circuit

tubes and connecting instructions

DELUXE

°dlipil.

sleek. new

Broadcasts 800 to 1500 KC
from either a phonograph
Dick -up or a Crystal or dynamic mike. Makes any
radio receiver a P.A. eye tem. record player or reamplifier.
cording
Gives

BUY

SALE
PRICE

11-TUBE S-56 CUSTOM AM /FM CHASSIS

MODEL- MIKE -BROADCASTER

1948

HALLICRAFTERS

$1BR10.A00

93

Net. $3.95

12'

"'

"COAXIAL" P.M. SPEAKER

INCH COAXIAL MODEL CN -12X $10.95
Designed

fidelitydinarad1

y
ket. It han an especially
selliinyin the 5500 00 bracket.
r thpe
n
s
trr Is concealed
axially built -in 34 Alnico
tweeterr.trTheMhigh
der the pot cover. Just hook to any 8 ohm output transformer (will
8
hook In place of any home radio speaker as most speakers have
ohm voice coil). Only 2 wires to
f. will handle 18 watts peak.
pone. 50 o 17.000 CPS. This co -axial PM speaker should
sFrequency
ell for $35.00. Why buy
rdinary speaker. when we offer you the
speaker of the future; for only 510.95T
Stock No. CN-12X. Weight 8 lbs.
$10.95, 2 for $20.95
A redgula

s

meaow
enndlcratbe csidrdsl,

V

815.00 Value Out34 Watt P.

FOR
RAD IO OR AMP

15 INCH

10% feed back.
Cmpound f illed
case. 0

lbs.

20

to

.000 cycles.

SA-403.
Net $6.95

$ ")A 595

SUPER HEAVY DUTY

?

COAXIAL P. M. SPEAKER

to 4 -8 -16
Ohms. plus

Pput.
.
PLO

500

$1295

PRICE

"IT WOOFS AS IT TWEETS"
The King Coax. A 21.5 oz. 15 inch Alnico V PM speaker
with a
tweeter.
d
to fromlr 50 to 12.0000 cycles.
is a ruggedly built
a eu elenier
molded cone.
1 kIr with
hook to
put. Built by thhesmaker of ourreverrpopular r 12 Inch
model 4 -12X. This speaker has a retail Ilst of
over
offer
SX 15 inch Coax
for oñ O
5.
eight 22 tbs. S
1

e

DELUXE 12 INCH COAXIAL MODEL CR -13X $12.95

S37.50 list speaker. The same basic design
the model CN-12X. de40 to
X. t in the l s- woofer. .13Xtl,
Y
moremellow tone than CN- 1aX.et in the I2. woof r. pro .513.93 F2 /or }24.83.

y$2

17.00000 CPS. Has

THEATRE
8 -TUBE

15

$1695

like this.
Post-War.
e. Made by a nationally known
of fine speakers. A full 15 121/2 oz. Alnico V
speaker of Juke box quality. Has standard 8 ohm voice
take p to 18 watts average or 25
Here 1s a speaker that will
brits
ing peak.
t those low tea. Latest 1948
production; n t Inte usrouwh-ous. Every
perfect.
W amay notbeable tto continue this
long, so place your order now Stock
No. 13-KR.
POSTAGE.
1
lA5INCLUDE
value°for

003,

004,

Volt Be each.

f

100

02,

,.J
455

S-S Mfd
SMI Mfd 450V

Mid 430V
16 Mfd 4590V
501
30
20-20 Mid 150V
40.40 Mfd 19OV
10.40 Mfd ISOV
S

300

.03,

06.

600

assorted for $6.95.
Mal orY
paper

rolities
no

trim

ST
eeee

upto

upright

cM1aaamo
S
in9. Take o./.
for 100 assorted.
54e
29e
39e
39e
49e
44c
44e

49e

upright
44e11MM{`-`t`a Mallory
mounting aluminum
can
electroì 'Ttlytics(Screw Mtg.)
Standard Size. 10% off for 100 Assorted.
B Mid 450 Volt
49e
54e
12 Mid 450 Volt
30 Mfd 450 Volt
59e
8a8 Mid 450 Volt
59e

4. 8.

8 ohm treated voice coil
with bolt a
red 21 oz.

piece molded cone. Heavy half Inch machined pot.
Alnico V magnet. Frame is of heavy construction with metal
pot cover. Finished in silver-grey enamel. This speaker Is the bent value possible
today. Efficiency
three
of ordinary epeaudio
for
go quality home me ey
system..
tereta. W
Will handle
S5 35
is with blic
ease and 50 watts peak or abort lengths
I( retail value
are
to you
Do °nott confusethis speakerpuith surplus
erchandise ?This is Ú1e latent production.
Model A -50. Weight 15 lbs. Net 514.95. 2 for $39.00.

BARGAIN
SPECIAL

KIT

OUR
LEADER

tube AC -DC. TRF radio kit. Ideal for
students and beginners. Every part furnished to build Ole kit. including tubes.
diagram and photos. lias Alnico V PM
speaker and tubes. 128K7. 128.17. SOBS
and 35W4. Plastic cabinet with airplane
dial. Receives broadaat 550 to 1600 KC.
This is the easiest type of radio to build.
Kit Model TF -4. Weight 8 lbs. Net $6.95.
4

12 -WATT AMP.

KIT, $10.95
KIT MODEL AC -12. 12 watt amplifier
kit. Ideal for high quality record player
as well as public address or recording amplifier. Matched component pars. ready

punched chassis pan. One control fades
from phono to microphone. Gain enough
for crystal or dynamic microphone. 100
II power transformer. for 110 volt AC
60 cycle operation. Priced complete with
tubes: 2-6VO. 6SNT. 6SAT and motlfler. Diagrams and photos furnished. Kit
AC-12. Net $10.95. 12" Alnico 5 PM
speaker $6.95 extra; crystal microphone
and desk stand $4.95 mira.
The above AC -12 amplifier wired and
tested ready to operate net $14.95. Specify
Stock No. AC -1125. 12 -Inch Alnico V
PM speaker $5.95 extra. Crystal mike and
desk stand $4.95.

i[ fipint

.

Portable Player KM Scoop $9.95
Deluxe portable electronic
record
kit in deluxe
catal player
case. Includes all
wire
Parts
complete with
grey leatherette portable
case
5.
Phonon moor, pickup. u^
PM speaker and 11 n
nary parts to build 70L7

mCrs

N.

CK l.

AUTOMATIC CHANGERS $12.95

VM -80 Automatic Record Changer. Plays 1012 -inch or 12 -. 10.inch record automatically.

Mae 13t/sxt4. Light weight crystal
pickup A red hot scoop in a changer. Net
$12.93, two for $25.00.
Stewart Warner with Permanent Needle.
for 5.00.
Site
price
Speed Mo de ,24 6
Site 12x131/2. Net $29.25.

Base

Order from This Ad. Prices F.O.S. K.C.
include
ithC..O.D.
r
Oara
i

r

D

SPEAKERS FOR

a

Made from Detrola Components
housed

nsla0
full
McGEE RADIO COMPANY 2/epwt

Television is Rooming-Cash in on it:
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ME -15R
IS AlteeMODEL
Lansing 803.8 Model. (Pic
tured above kit ME-11H.) Multi.eell diacone
Is a completely
of PM speaker.
ThThe
hiR frequency diaphragm operate.
into a multicellar horn. Frequency divion
is accomplished
hi the
finest paer e know about. Weight 20
lbs. Net $63.00.
nationally
Our
famous CR -13X 12inch
Co -axial PM speaker $12.95.

The

n a13-n
cabinet
bnet wt
wood e
e
front. Lighted slide rule dial. Incorporates
a standard 2 gang superhet circuit. Loop
punched
This
anotheroneaoff ulie production radio kits.
Every part Is furnished Including tubes.
12BÁ8, 12BE8. 12AT6 SOBS and 35w
Diagrams dynamic
adra. S d
speaker. Receeives broa
cast 550 to 1850 be. Weight 9 lbs.
Kit Model TF -6C. Net $9.95.

Nep1Pr ce 59.95.

11".ehle

quality of all parts is second to none. Priced
complete with tubes
follows: 12AX7,
3 -8C4. 2 -6AQw and 573. This is the beat
amplifier kit
know how to produce and
we have made thousands. Kit Model ME- I 5R.
New priceless speaker $24.85.

$995

i11ich sa

10. and 500 ohm

of heavy

ready punched;

DELUXE 5 -TUBE
AC -DC KIT

$691

real.

sone

50 WATT 12 INCH SUPER HEAVY DUTY P.M. $14.95
Model 5- 50-12 ". 50 watt super heavy du(( permanent magnet speaker. Haa 11

4 -TUBE T.R.F.

and engineering department,

les

zin that not everyone can afford a $100.00
amplifier, has designed a Theatre
quality
plifier. 15 Watt True -Fidelity
Ampli
it. Response essentially eat, from
20 to 17,000 e,cles. It contains every part.
tubes
chassis; less
peaker Diagrams, photos and assembly
instructions are furnished. Has input for
crystal or dynamic microphone and gain and
tone compensation for the new G.E. or Web.
ater variable reluctance cartridgewell as
pickups. A 3 -ate» .tone switch
for tentiol
equalisation. This kit has a 34 Watt
Merit high fidelity. wax impregnated output
transformer with

watts

I

SAVE OVER t/2 ON MALLORY
CONDENSERS

95
24a-

audio

15" DELUXE 50 WATT P.M. SPEAKER $16.95

It

1948 Production Mallory wax filled 600
Volt tubular by -pass
condensers-Buy 100 Assorted and Save.

Our

Model 15 -L3. 15. 211/2 oz. Alnico V Magnet
Speaker. Will take
Thousands of dollars were spent in
PMing
fi
ta
thin
speaker. The 8 hid oleo coil
We In diameter and has been heat treatted and
Constructed
loose
by asirnoowned
d
of ne sp11eaker..
Ute King of Juke boxdspeakenr Weight
18 lbs. Net Price $16.95. 2 for $32.95.

KIT MODEL AC -AKB. Same chasm and ire.
has 0 tubesnwith single OVO output tuber and
llame,
else
is the
le denignedLfor those who
straight
transformer
A
complete kit; Aerything furnished including tubes and diagram. with inatruc.
ions. Net price $16.95. Weight 15 lbs.

$

9= p

95

iwrd

KIT MODEL DBK -S. A basic kit. same an the
ACAKB pictured above, but only the basic
parts are
d
tubes
apeaker
are included. You get , the diagram, dial.
ready punched
i a, all
denser, band switch
`itch and loop 1ea ntenna. Sale
price $6.95. Weight

KIT
$75.00 Value
ONLY

Pre -War

iaeasruonrumthin
Tbkt

04,

PERMANENT MAGNET
SCOOP OF ALL TIMES
NEW MOLDED CONE
INCH

KIT MODEL ASK -7. A complete kit of
s to
radio chass sbfor cll tome installations. Made
ponens. Has 0"
from basic Dotroia
Illuminated slide rule dial d 3 gang tuning
condenser. R.F. stage
ge , both broadcast and
short wave Reeeises 550 to 1850 kc and 0
to 18 mc: foreign shortwave. Complete with
heavy duty 8 PM speaker. Includes all
tubes.
Parts. ready punched chassis a
2.OSD7. OSA7
6.15.
d 225L6 in
rectifier.
nd instructions
furnished.
has not only top selectivity and se itivit.
tinuousty
but high fidelity audio: with
l McGee value.
variable tone control. A
priced at only $16.95. Weight 16 lbs.

.006,

QUALITY
AMPLIFIER

BRAND NEW 1949 PRODUCTION

RADIO KIT
2 -BAND

is

Model

5.ISX

bite.

gnce

3axial

PM Speaker.

COMPLETE
INTERCOM
$11.95

...Grade Intercom.Master
and sub -station. housed
ill small matching
alaDinc
a4-amx 7 x 3t/a inches.
Sloping front for desk or wall installations.
Furnished with 50 feet of interconnecting
connecting
wire. Sub -station may be used p
1000
feet from master station. These units are new
and factory
rtoned. Complete with tubes.
Made to retail at 529.95. A lucky purchase
enables us to offer these to you: for only
$ .95. uInclude postage for 8 lbs. Stock
t plastic

No.

MIC

-2S.

6 -VOLT

POWER SUPPLY

SCOOP $2.95
to/w Volt -90 Volt

Vibrator
er
Supply. Makes 11/2
Volt portable dios works on
0 volt at om ^e battery.Has 4
pack plug. Worth
510.00. Sale price $2.93.
.lock No. X -VT. Weight 6 lbs.
Soldering
Iron for 1radioSetsuuse.
t
53.95. Sale Price 51.95.
P

,

SEND 25% DEPOSIT-BALANCE C.O.D.
1227 McGEE ST., KANSAS CITY, MISSOURI
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Send You 8

Big

80 00 100

Equipment
Training
of
Kits

including

KILOC

WER

SU7i,

Vet YS

120
e

satoACTtxt)

E -UP

EVE
RAGE
AHD IS
Testing
for

learn fast

...

PRACTICE WITH
YOUR OWN

Earn

fast

HANDS!

OVER
175 PRACTICAL
EXPERIMENTS

the only way to
LEARN and RE
MEMBER Radio.

You'll find out how
to build countless
Radio Circuits.
You'll learn a new,
fast way to test

Mind training
through hand
practice, that's

HOME TRAINING
Planned For Your Needs
You $ui/d All These
'FESTERS. 0 0 and MORE!

Radio Sets without
mfg. Equipment.

It's the most suc.
cessful of Home

Training methods.

I give you

a fine. mov.
ing -coil type Meter
Instrument on Jewel
Bearings -with parts
for a complete Analy-

zer Circuit Continuity
Tester: You learn how
to check and correct
Receiver defects with
professional speed and
accuracy.

Practice

Does It!

Soldering, wir.

ing, connect.
ingRadio Parts

building

circuits with
yourownhands

CST t©ÍE RAM TThIIEG1
Eas OogPßOp PabmegQg,°
UJIIÍ!

My perfected Radio Training prepares you
start your own Radio Service Shop -or to
land a big pay Radio job. With my help you
get Radio jobs while learning-for extra cash
and rich experience. I train you RIGHT -by
putting you to work with your hands in your
own home during spare hours. You get 8 big
kits of real professional Radio Parts and
Equipment-and use them to build, test and
trouble -shoot a powerful 6 tube superhet receiver, a 16 range test meter set-up and over
175 fascinating, instructive Radio experiments. My training is down-to-earth,
t t, really
to

-you can't
beat
this meth-

of learning.
When you con.
structthis Rec.
tifier and Filod

ter Resistor

and Condenser Tester, etc., you get a really practical slant on
Radio that leads to a money -making future.

PRACTICAL -it's the Training you need to
make money in Radio. Theory is cut to the
bone you don't need any previous schooling
or experience. Sprayberry Training starts you
out at the very beginning of Radio the lessons are illustrated. simply written and easy to
understand. Get the facts about Sprayberry
Training now. Find out what it can do for you
-prepare for amazing opportunities in Radio
Servicing, Television, FM, Radar and Industrial Electronics. Fill out and mail coupon for
my two big Books -FREE. No obligation
and no salesman will call. Mail coupon Now

-

-

-

VETERANS:

Approved for G.I. Training
under Public Laws 16 and 346

.

A

Building this Signal Generator and multi-purpose Tester will give you the kind of valuable experience and practice that is so important as a

foundation for making good money in Radio. It
makes a breeze out of fixing Radios, and you don't
have to spend money on ready -made Equipment.

NOW/

TWO LOCATIONS

TO SERVE YOU BETTER
Mail Coupon to Location Nearest Your Home
SPRAYBERRY ACADEMY of RADIO, Dept.20-P
Sprayberry Budding
20 N. Wacker Drive
Pueblo, Colorado er Chicago 6. Illinois

MARCH, 1949

1e

SPRAYBERRY ACADEMY of RADIO, Dept. 201p
SPRAYBERRY BUILDING. PUEBLO,
COLORADO,
20 NORTH WACKER DRIVE, CHICAGO 6, ILLINOISo r

-

Please rush my FREE Copies of "How to MAKE MONEY In RADIO. ELEC
TnONICS and TELEVISION" and "Mow to READ RADIO DIAGRAMS and

SYMBOLS.
Name

Age

Address

--

CItY

Stale

(Mall in envelope or paste on penny postcard)

-

Television is Booming-Cash in on
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TEST ENGINEER

Get On The TV Band -Wagon Now!
GOOD JOBS ARE WAITING FOR GOOD

MEN

Add CREI Technical Training to Your Present
Radio Experience, Get That Better Television Job
-Make More Money-Enjoy Increased Security.
You can make Our own opportunity in Television, if you
start preparing now. No need to tell you how fast this great
new field is expanding -or, of the great number of jobs
that are being created. If you are in Television now, expect
to be, or wish to get in. CREI offers the very training you
need to help accomplish your aims.
CREI can show you the way with convenient spare -time
study at home that gives you the up -to -date technical background you must have for Television. CREI courses are
designed to give you a thorough grounding in basic principles and take you step -by -step through the more advanced
subjects of Television and its related fields. It must be re-

CREI TRAINING IS YOUR BEST REFERENCE

membered that all new electronic developments have their
roots in past techniques. CREI training is basic and helpful
in your daily work right from the start. You will learn
about and understand such subjects as: Optics; Pulse Techniques; Deflection Circuits; RF, IF, AF and Video Amplifiers; FM; Receiving Antennas; Power Supplies; Cathode
Ray, Iconoscope, Orthicon and Projection Tubes; UHF
Techniques, Television Test Equipment, etc.
No matter how complete, or how limited your radio experience, CREI has a practical course of training for you
based on twenty years experience in training professional
radiomen. The facts about CREI, our courses, and what we
can do for you, are described in our 32 -page booklet. It is
well worth reading. Send for it now.
VETERANS! CREI TRAINING AVAILABLE UNDER

If

you have had professional or advanced amateur
experience and want to make more money, let
us prove to you we have the training you need to
qualify for a better radio job. To help us answer
intelligently your inquiry -please state briefly your
background of experience, education and present
position.

CAPITOL RADIO
ENGINEERING INSTITUTE
An Accredited Technical Institute
Dept. 143A, 16th & Park Road, N. W., Washington 10, D. C.
Branch Offices: N. Y. 7, 170 Broadway; San Francisco 2, 760 Market St.

!
i
a

G. I.

BILL

Tot.4Y./
CAPITOL RADIO ENGINEERING INSTITUTE
16th & Park Road, N. W., Dept. 143.A, Washington 10, D. C.

Please send your free booklet. "Your Future in the
of Electronics," together with full details of your
training. I am attaching a brief resume of my
education and present position.
Check field of greatest interest:

Gentlemen
New World
home- study
experience,

:

PRACTICAL TELEVISION
BROADCASTING

PRACTICAL RADIO. ELECTRONICS
AERONAUTICAL RADIO ENGINEERING

RECEIVER SERVICING
NABF
STREET

CITY
I

ZONE
AM ENTITLED TO TRAINING UNDER G. I. BILL.

STATE

1

RADIO -ELECTRONICS for
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atietimq

/14.,;uthe duos

:
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Mint

TELEVISION

t11111(a1M

Radio- Electronics
FUTURE!

A PROFITABLE
OFFER YOU
Get the Facts About Our

OSCILLOSCOPE

GREATEST OFFER in 17 YEA P
...

Here's good news ... big news
our BIGGEST
NEWS in 17 years. The equipment pictured at the
right gives a partial idea of D.T.I.'s remarkable new
combination of shop- method, home -training aids.

-

Now you can use and keep ALL of this equipment - PLUS
other major training aids
to prepare you at home for a grand
future in the fast- moving field of TELEVISION
RADIO
ELECTRONICS.

SEND FOR

-

...

...

FREE BOOKLET

Mail the coupon today for our big. new 48 -page
OPPORTUNTY GUIDE BOOK. See how D.T.I. s amazing, newer, training method helps you get started
toward a GOOD JOB or your OWN BUSNESS in one of
America's most promising, thrilling fields
that includes Television ... F.M., Train, 2 -Way Taxi, Aviation,
and Broadcast Radio
Industrial Electronics
and
other fast- developing branches.
In addition to well -illustrated lessons, you receive
16 shipments of Radio -Electronic parts from which you
work over 300 instructive projects
including the
building of (1) a commercial -type CATHODE RAY
OSCILLOSCOPE that helps you get practical Television
circuit training, (2) a double -range R -F SIGNAL GENERATOR, (3) a jewel-bearing MULTI -METER and (4)
a quality 6 -tube SUPERHET RADIO. You keep
all of
this equipment.

YOU BUILD

and

THIS EQUIPMENT
Work over 300
Home Experiments

your training, our
effective Employment Service is
available to you
without extra cost,

...

nfnU41a

to help you get

started.

R -F

You May Choose to Train in Our

MODERN CHICAGO
LABORATORIES

Train quickly, using a wide

I. Exclusive!

...

tion" -- a
home traini
eeadVa
that speeds
progress.

Affiliated with the

Corporation
Builders of Electronic and Movie Equipment

MARCH,

1949

De Vry

variety of commercial equipment. D. T. L's new labs are
among the finest of their
kind. Ample instructors .. .
every major training advantage. Write for details!

6-TUBE

'

RECEIVER

- -- tata - minim --

MAIL THIS OPPORTUNITY COUPON NOW!

liwoo- mi-

DeForest's Training, Inc.
2533 N. Ashland Ave., Dept.
Chicago 14, Illinois

'

'

I

RC -F3

-

-

FREE your 48 -page OPPORTUNITY GUIDE BOOK showing how
may make my start in Television
Radio
Electronics.

Send me

DeFOREST'S TRAINING, INC.
CHICAGO, ILLINOIS

SIGNAL

GENERATOR

MöVIEs

the use
includes
alone
aid
D.I.I.
visual training You
modern,
help
of
to
MOVIES
at home.
easier
faster,
learn
You see electrons
andother
the march "hidden acfascinating remarkable

11

11/tß '411'

When you complete

You also
a D.

KEEP

EMPLOYMENT
SERVICE

-

ROME T.

I

METER

'1

...

...

MULTI-

Age

Name

Street

ICity_.

Apt.

_

_

Zone

Stute

-
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C -1

AUTO PILOT ASSEMBLY
Made by Norden

(BRAND NEW)
AS PICTURED AT LEFT

and below
Stabilized bombing approach equipment type M -7. All the following units
come housed in a steel case, size 36"
long x 17" high x 12" deep. Weighs
approximately 160 lbs. net.

Consists of (3)

and (1) C -1 GYRO

C -1 SERVO UNITS

C -1 SERVO UNIT

C -1 GYRO

to rotate beam antenna, actuate
boat rudder control, etc. Contains 24 V.
motor, clutch, relays, etc. Reversible. Size
overall approx. 10112" x 81/2" x 61/2".
Use

And

(I) Directional

Part of the C -1 Auto Pilot may be used to conduct many interesting
and amusing experiments. Operates from 24 V. DC or may be operated for short periods on 110 V. AC. Gyro will run for approx. 15
minutes after actuating.
Size -approx 8" x 81/2" x 81/2

"

Panel with dashpof action (not pictured).

ALL FIVE OF THESE UNITS AS DESCRIBED INDIVIDUALLY AND AS PICTURED AT TOP, PRICED,
BRAND NEW, AT

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 amplifier includes one rect. 7Y4, 3-7F7's

for amplification and control, 3-7N7's
power transfor signal discrimination,
former, 6 relays, 4 control pots, chokes,
condensers, etc. Convert for use on radio
controlled models, doors, etc. Operates
from 24 V. DC. Size, 91/4" x 61/4" x 75/8
I

1695

"

Radio ea
130 W. New York St.

Indianapolis 4, Ind.
Television is Booniag--Caen is

sta

it!

X4950
C -1 AUTO PILOT

CONTROL BOX
Used for aligning control of

C -1 Auto Pilot or

use

for

parts, etc. Contains many
useful pots, toggle switches,
plugs, etc. Size,

I

I"

x

6"

x

41/2". PRICE

$675
Unless Otherwise Stated, All of
This Equipment Is Sold As Used
CASH REQUIRED
WITH ALL ORDERS
Orders Shipped F.O.B. Collect

RADIO -ELECTRONICS for
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RECTIFIER POWER UNIT

Navy Type CLG -20341

110/220 Volt, 50/60 cycle, single phase AC operated.
Net weight 263 lbs. Gross weight 335 lbs. 28" high, 195x" wide, 23'4" deep (4.25
cubic ft.).
Will continuously deliver rated load of 25 amperes at 7 Volts, 14 Volts, or 28
Volts DC.
It will furnish an instantaneous dynamotor starting current 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.
Controls, fuses and cables readily accessible. Input and output cables ore permanently attached and stored in compartments in front of case. Spare fuses and
pilot lamps are easily accessible from the front. On /off switch 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 provided for cooling of the 15 amp. Selenium rectifiers running 1550 Rpms.
and has 10" blades.
A sensitive regulating circuit keeps output voltage constant under varying load
conditions or input voltage fluctuations. Adequate inductance and capacity are
included for good filtering of the output voltages.
A complete operating manual accompanies the unit.
This equipment was made by Electronic Laboratories, Inc. of Indianapolis, Indiana,
and is really a very dependable fine rectifier power unit and can be compared
with only the finest. It cost our Government approximately $500.00.

Our price, complete, BRAND NEW

... s1 7950

Spare Parts Kit for the above described Rectifier Power Unit Navy Type CLG -20341 contains:
Resistor, WW, 9 watts, 15 ohms
Resistor, WW, 100 watts, 25 ohms
6 Condensers, 2000 Mfd. 50 V Electrolytic
Socket and red lens
1

1

12 ft. 2

conductor

10

2

amps.

Rectifiers, Selenium, Input 46 Volts AC, Output 35 Volts 15
amps.
Blower Motor Assembly fan, Input 115 V. 60 cycles AC, 1550
Rpm., 10" blades
2 Fuse clips, phosphor bronze
2 Cap screws, hex heads
2 Lock washers, split ring type
All these parts are housed in a heavy grey metal hinged box with o
latch on it and cost the Government approximately $250.00.
Our price on spare parts kit isThese are brand new.
2

1

1

Rectifier, selenium, 13 Volts 60 cycle input, 9 volts

output

1

wire output cable, with lugs

1

25 ft. Input cable 3710 wire, plug on cable
1
Relay, normally open, DPST, 115 V. 60 cycle AC
2 Pilot lamps 6 V., .25 amp. bayonet base
1
Switch DPDT toggle type 10 amp. at 125 V. rating
1
Thermal cutout, contacts 10 amps at 110 V. AC normally
closed, switch opens at 70 degrees
20 Fuses, cartridge type, 15 amp. 25 Volts
10 Fuses, cartridge type, 30 amp. 250 Volts
1

C

ESSE

$7950

WILL BUY

..

Some of the equipment listed below is urgently needed by our company to meet the demands of customers and we will pay highest cash prices.
Send letter with full description describing condition and quote price. We will immediately answer and if we con use your equipment, we will
authorize you to send it to us COD.

Our prices will amaze you. We will perhaps pay you quite
Please don't hesitate to write us immediately.

a

bit more for some of the below listed equipment than what you paid for it.

WE NEED
BC -348 Receivers, AC
BC -312 Receivers

or DC models

BC-221 Frequency Meters
Telrad Frequency Standards
SCR -522 transmitters 8 receivers
APN -4 Radar Scopes
Hallicrafter's BC -610 Transmitters
any factory built transmitters and receivers such as Hallicrafters,
National, Temco, Collins, RCA, RME, Hammerlund, Millen, Meck,
Harvey -Wells, Meissner, Sonar, McMurdo -Silver, Gonset, Stancor,
Bud, etc.
Amateur or commercial sets
public address systems 8: equipment
large stocks of tubes

large
large
large
large

stocks
stocks
stocks
stocks

of transformers
of condensers
of resistors

of speakers
Fellows, we can use just about anything,
that first letter.

so send

a list

AT

ONCE

.

.

BC-645 Transmitter receivers
Command Set Transmitters 8, Receivers
TBY Transceivers
PE -103A dynamotors
BC -1068A Receivers
Police type VHF transmitters and receivers for mobile application
Propeller pitch motors
Collins ART -13 Transmitters
AP S.13's
SCR -269F or G Fairchild or Bendix ADF's
Headphones in quantity lots
Microphones in quantity lots
Field telephones
Sound- powered telephones

of what you have for sale, with your price, but be sure to send all details in

130 W. New York St.

Indianapolis 4, Ind.
MARCH. 1949

.

BC -224 Receivers
BC -342 Receivers
BC -412 Radar Oscilloscopes

Unless Otherwise Stated, All of
This Equipment Is Sold As Used
CASH REQUIRED
WITH ALL ORDERS
Orders Shipped F.O.B. Collect
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THEATRE TELEVISION was the subject of a meeting held last month by the
Associated British Cinemas in Brighton, England. Plans were discussed for
including a 30- minute video show on
every program in 400 cinema theaters.
The ABC may cooperate with J. Arthur
Rank in development of theater TV,
using Rank -manufactured equipment.
Before a final decision, however, French
and American large- screen systems will
be thoroughly investigated.
Meanwhile, in London, motion -picture
executives proposed the setting up of
six frequency bands exclusively for the
transmission of video programs from
studios to theaters. Provision would be
made to prevent unauthorized receivers
from picking up the broadcasts. Two
bands would be used by each of three
TV stations. In return for the allocation, the film industry would discuss
terms of providing the BBC with some
of the films on the long list requested

storage space. The 45- r.p.m. speed is
said to have been chosen as the best
compromise between maximum playing
time for a given record size and minimum distortion. Needle pressure is 5
grams and stylus radius .001 inch
(same as for Columbia's LP records).

by Britain's broadcasting organization
for use in home television transmission.

OUR COVER

"The Spirit of Television"
The color photograph that adorns this
month's cover is a reproduction of a
statuette made expressly for our Annual Television Number. Publisher Hugo

Gernsback commissioned the noted Viennese sculptress Lilly Rona to execute
his conception of The Spirit of Television in an appropriate rendering. The
figurine, which was completed in two
months, was then photographed in
Kodachrome, and printing- plates for the
cover were made.
Note that the female figure floats
free, supported only by the electrical
flashes on each side. These flashes emanate from the cathode -ray tube below.
There is a possibility that the statuette will be exhibited at future shows
or conventions of the television indus-

RCA, Commercial Engineering
Section 49CW, Harrison, N. J.
Send me the RCA publications checked
to cover
below. I am enclosing $
cost of those books for which there is
a

charge.

Name

Title or Occupation
Address
Zone

City

0

State

try.

Quick-Reference Chart, Miniature Tubes (Free).
(A)
(B)
HB-3 Tube Handbook ($10.00) *.
RC-IS Receiving Tube Manual (35 cents). (C)
Receiving Tubes for AM, FM, and Television
(D)
Broadcast. (10 cents).
(E)
Radlehan Designers Handbook ($1.25).
Quick Selection Guide, Non -Receiving Types
(Free).

(F)

Power and Gas Tubes for Rodio and Industry
(10 cents).

8

(0)

Pholotubes, Cathode-Ray and Special Types
(10 cents).
(H)
(1)
RCA Preferred Typas' List (Free).
(J)
Headliner for Hams (Free).
*Price applies to U. S. and passerions cafe.

J

L
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RADIO CORPORATION o/AMERICA,
HARRISON. M. J.

NEW RECORDS which rotate at 45
r.p.m. were announced last month by
RCA Victor. The discs are seven inches
in diameter and are made of vinyl plastic. They are recorded with a maximum
of 274 lines to the inch and each plays
for the same length of time as an ordinary 12-inch 78- r.p.m. record-between
four and slightly over five minutes per
side. The maker claims that the main
advantages of the new records are higher fidelity, fast changing (a special
fast- action changer has been designed
to play them), lower price, and smaller

Television is Booming-Cash in on it!

Introduction of the RCA Victor innovation has roused some controversy
and confusion in the already far-fromstandardized industry and among the
public, all of whom were in the throes
of adjusting to Columbia's 331/2-r.p.m.
LP Microgroove. RCA Victor's discs
cannot be played on equipment designed
for standard records or Microgrooves
(see 11/z -inch center-hole in photo). Two
independent companies have announced
that they will make records using one of
the new systems. Mercury Records will
follow the Columbia LP (331/2 r.p.m.)
system and Capitol Records will follow
RCA -Victor (45 r.p.m.).

LIGHTNING RADIO REPAIR became a matter of literal fact in the
home of A. J. Shore, Salt Lake City,
last month. During a severe thunderstorm, lightning struck the radio receiver, which had been out of order for
time. The Shore family was
awakened at 3:30 a.m. by the playing
of their "broken" radio. It has worked
perfectly ever since, Mr. Shore reports.
some

RADAR was used last month to track
shooting stars too faint to be seen after
sunrise. Charles A. Little, Jr., of the
Carnegie Institute of Washington, Department of Terrestrial Magnetism,
constructed a radar station especially
for the purpose.
TV SERVICING is no problem, according to a statement made last month by
Frank W. Mansfield, director of sales

research for Sylvania Electric Products, Inc. A survey revealed that 58%
of dealers said sets were performing
extremely well and 27% reported that
they needed only occasional service.
Seven percent reported continual trouble, while 8% said they lacked enough
information to give an opinion.
RADIO -ELECTRONICS for

The Radio Mouth
IRE CONVENTION, to be held from
March 7 to 10 at the Hotel Commodore
and Grand Central Palace in New
York, will feature a technical program
including 27 sessions on radio -electronic
subjects and six symposia. At least four
government organizations and around
200 commercial firms will have exhibits
ranging from raw materials to complete transmitters. In addition, 14 manufacturers have joined to prepare a
center devoted entirely to exhibits on
neucleonics.

PHOTO- MULTIPLIER telescope is the
name applied by William A. Rhodes of
Phoenix, Ariz., to his invention, which
allows many people to view an astronomical scene at the same time. A television camera tube replaces the ordinary eyepiece of the telescope, sending
the image through amplifiers and an
optical system to an 8- inch -square viewing screen. The image is increased in
brilliance as well as size and the def-
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TRANSIT FM is not turning out to be
as effective as it might, according to a
comment printed in the Cincinnati Post
last month. Reporting on the bus-riding
public's reaction to an FM radio in the
bus, Mary Wood wrote that most of the
passengers seemed completely oblivious

Complete, Practical
Handbook of Present -

A

day

Now, the tremendous opportunities in the field of television are
brought within your reach-by
means of this crystal -clear book.
Written in plain English, concise
and up to the minute, it makes

of it.
"The music was scarcely audible over
the babble of female voices," she said.
"Now and then when the newscast came
on you could notice two or three men
straining their ears to hear it. All in
all, I don't think transit radio has had
much effect on our cultural pattern one
way or the other."

CHURCH TELEVISION was begun
last month in New York City when the
First Presbyterian Church announced
that it was opening a "television center" for youngsters to keep them out of
the local bars and grills. The parents'
class of the church school has purchased a receiver and set aside a room
for video shows for teen-agers and
younger groups. The receiver will be
available every evening of the week ex-

television easy to understand.

There is no mathematics to confuse you and make explanations
difficult to follow. Hundreds of
vivid illustrations bring every fact
and point right before your eyes.
You'll be amazed at how simple
television can become with

New Second Edition

TWO -BAND TV was requested of the
FCC last month by a group of radio
manufacturers representing about 95%
of TV set output. The proposition for
operation both on the present v.h.f. and
the proposed u.h.f. bands was made with
the hope of persuading the Commission
to drop the freeze on station allocations,

SIMPLIFIED

which is now in effect pending study of
the frequency assignment problem.
As the manufacturers see it, the present bands would be used in large cities,
and additional allocations in the u.h.f.
region would be made in smaller communities. This would have the effect,
according to spokesmen, of hastening
TV development while preventing obsolescence of present receivers.

MARCH, 1949

by MILTON

This brand -new, authoritative handbook not only contains all the information you
need for success in television,
but covers the trouble-shooting and repair of radio sets.
Beginning with a clear, overall picture of the entire field,
it breaks down the television
receiver into its component
parts and circuits. It analyzes them, step by step,

showing how they are
formed, the roles they play,
and their operating characteristics.

BRIEF OUTLINE OF CONTENTS
The Television Field; Ultra -high Fre-

quency Waves and the Television Antenna; Wide -band Tuning Circuits;
Radio -frequency Amplifiers; The High frequency Oscillator, Mixer and Intermediate- frequency Amplifiers; Diode
Detectors and Automatic Gain -control
Circuits; Video Amplifiers; Direct -current Reinsertion; Cathode Ray Tubes;

TIME, WEATHER, AND NEWS are
shown simultaneously by WBKB, Chicago television station, all superimposed
on the station call letters or an advertising message. The technique, termed
"Multiscope," is used during nonbroadcasting hours to replace the usual
test pattern. The revenue derived from
showing advertisers' sales messages is
said to be bringing station profit -andloss figures close to the black.

EXAMINE THIS BOOK FREE
Let this great book prepare you to take
advantage of the brilliant opportunities
television offer,. Send for it NOWT

ID. VAN NOSTRAND COMPANY, INC.

250 Fourth Avenue, New York 3, New York

CLOU

Please send me "Television Simplified." Within
10 days I will either return the book or send
I

I
I
I

CHANNEL..d
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-
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08M
IS

Synchronizing Circuit Fundamentals;
Deflecting Systems; Typical Television
Receiver
Analysis and Alignment;
Color Television; Frequency Modulation; Servicing Television Receivers;
Glossary of Television Terms.

r--MAIL THIS COUPON"

:16

HERE

S. RIVER

Associate Instructor in Radio, U. S.
ArmyAir forces. Formerl y Instructor in
Radio, I llinois t nst ituteolf echnology.

NO TV SETS for occupants of its city
housing projects was the ukase handed
down by the City of Detroit last month.
In answer to a policy inquiry from the
New Orleans Housing Authority, the
director of the Detroit Housing Cornmission declared it felt tenants could
better "save their money toward down
payments on their own homes." The
purchase -or ownership-of a television receiver is therefore forbidden.
The reaction of the citizens of Detroit
to this action on the part of their supposed public servants has not yet been
made public.

3
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TELEVISION

cept Sunday.
Mrs. Kenneth Chamberlain, in charge
of the television project, said, "We want
our teen -agers to continue to look to the
church for their good times as well as
for their spiritual guidance. We hope it
will inspire a pattern for many communities."

inition of the projected picture is as
high as the telescope and atmospheric
conditions permit. Not an improvement
on standard telescopes, the instrument
is designed only to bring the image of
ordinary telescopes to the view of many
observers. It could be used with existing large telescopes. In the photo, the
viewing screen is on top of the white
cylinder at the left.

TELEVISION

s
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TNT
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$2.00 after examination and $2.00 a
month for two months ($6.00 in all) plus a few
cents postage. Return postage is guaranteed.
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Television is Booming-Cash in on it:
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Talking" pegs...
and Talking people

THERE ARE IO,000 pegs in this machine, representing
to,000 subscribers in a crossbar telephone exchange-.

to each call -where bottlenecks develop, which parts
are overworked or underworked, which of the circuits

the latest switching system which handles dial calls
with split-second swiftness.

are most used.
In a manual exchange, the number of operators
may be changed to meet different traffic conditions.
In crossbar, all switching is done by complex electromechanical devices, permanently built in. This machine shows how many devices of each kind there
must be in a new exchange to give you the best of
service with a minimum of expensive equipment.
This traffic -study machine is one of the many ingenious research tools devised by the Laboratories as
part of its continuing job- finding new ways to give
you better and better telephone service.

many
-The-minuterepresent
talkers and

pegs
types of telephone us<rs
two
ten-minute talkers . . .
people who dial accurately
those who make a
false start or two. They are starting a journey through
a unique machine which analyzes the performance of
dial equipment in a typical central office.
But while an actual crossbar exchange connects
your call in a matter of seconds, this counterpart
moves far more slowly. It gives the Bell Laboratories
engineers who built it time to observe what happens

...

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

Television is Booming -Cash in on it!

RADIO- ELECTRONICS for

l5
Here's amazing

GIGANTIC VALUE!

{/ISINe

OVER

lni!(Ág

PRESENTS

THE

12CL TV -FM

MODEL

zoo

NEW

SQ. IN. PICTURE
VISIBLE from ALL ANGLES
with FM RADIO

KIT

Brings the biggest and best in television within the reach of everyone.

(Has De Luxe

tube with fitted All -Angle Lens, giving over 200 sq.
is visible from any place in a room.
Gives ideal long-ronge reception with CONTINUOUS TUNING
on ALL CHANNELS. Hos De Luse TV -FM Inputuner.

Features

121/2"

inch picture which

A BIG PROFIT -MAKER for service dealers. This kit is TOPS -ideal
for homes, clubs, toverns, and other commercial installations.

MODEL 12CL TV-FM KIT

.
EASY TO ASSEMBLE NO TECHNICAL KNOWLEDGE REQUIRED

=399 °°

.

Transvision's simple step -by -step Instruction Sheet makes assembling o
TV Kit a pleasure. Each kit comes complete with all- channel double folded dipole antenna and 60 ft. of lead -in wire. Nothing else fo buy/

Iodides Csbied, Lees, Able, Agleam

OF
S1000.00
SETS !
Price of the new I2CL electromagnetic kit includes these outstanding features:
121/2" picture tube with special fitted All Angle Lens and color kit.
Beautiful select -groin cabinet and roto- fable.
De Luse Continuous TV -FM Inputuner.
New all- channel hi -gain antenna and 60 feet
of lead -in wire.
Nothing else to buy.

NEW 10" TV KIT at amazingly
Model IOA electromagnetic TV Kit gives a bright,
stable 52 sq. in. picture. Has IO" picture tube, and
TUNING on all 12 channels. Its high sensitivity makes for improved
long distance reception; especially good on high channels. Complete
with all- channel double -folded dipole antenna and 60 ft. of lead -in
wire.
The new Transvision

MODEL IOA TV KIT, less cabinet

Net $199.00

MODEL I2A TV KIT, some as above, but has a 12"
picture tube

Net $263.00

TRANSVISION ALL -CHANNEL
TELEVISION BOOSTER
television reception in weak signal areas,
or areas which are out of range of certain broadcast
stations, Transvision engineers have designed this new
booster. It increases signal strength on oll television
chonnels. Tunes all television channels continuously.
Can be used with any type of television receiver.
Unusually high gain in upper television channels.
Model B -I
LIST $44.95
To ossure

Inputuner)

EQUIVALENT

COMPLETE with Cabinet, Lens, Roto -Table, Antenna, Lead -in Wire.

MODEL 10A TV KIT

TV -FM

(Picture bigger than a tabloid newspaper page)
IMAGE IS EQUAL to that of a 20" tube-even
sharper and clearer-visible from oll angles.

TV

NEW STREAMLINED CABINETS
for Transvision Model 10A or 12A TV
Kit. Made of select grain walnut with
beautiful rubbed finish- Fully drilled,
ready for installation of assembled receiver. Choice of finishes.
Walnut Cabinet for 10A or 12A
Net $44.95
(Specify)
Mahogany and Blonde slightly higher.

TRANSVISION COMPLETE LINE OF
TELEVISION COMPONENTS

TRANSVISION REMOTE CONTROL
UNIT KIT

Will operate ony

LOW PRICE !

receiver from a distance. Turns

set on, tunes in stations, controls contrast and brightness, turns set off. Ideal for installations where the
television receiver is inaccessible. Tuner unit is a

high 'gain, all -channel unit with about 50- micro -volt
sensitivity. Easy to assemble in about on hour.
Model TRCU, with 25 feet of cable
Net $69.00
Without cabinet
Net $65.00

Essential units for building o quality television set
makes available a complete line of
. Transvision
high
quality parts competitively priced. Included in
this line are Filter Chokes, all types of Transformers,
Focus Coils, Deflection Yokes, Coils -and of course
major units such os Picture Tubes, Antennas, Lenses,
etc., etc.
WRITE FOR COMPONENTS FOLDER P -1

ASSEMBLE Your Own CABINETS

Transvision's "MODULAR" Cabinets come in
knock -down, unpainted units, offering an unlimited ronge of combinations, including even
o bar. Finish them off to suit your taste and
need.

1

TRANSVISION ALL -ANGLE LENSES
for ALL TV SETS. Give picture sizes
up to 150 sq. in. Exclusive patented
feature makes image visible from
wide angle. Lenses come with
adopter for installation on ANY 7"
or 10" picture tube, and with color
kits. All -Angle Lens for 7" tubes
(gives 75 sq. in. picture), Net $21.95.
All -Angle Lens for 10" tubes (gives
I50 sq. in.

r

picture), Net $32.50.

Corner piece, shown above, has room tor TV,
Phone, Record Storage, and open Book Case.
COMPLETE
Nef $84.00
For other units and prices, write for "Modulor"

Catalog.

GET into the TELEVISION BUSINESS in a BIG WAY

i

All Transvision Prices are fair

traded; subject to

...

>

CALIF.: TRANSVISION OF CALIFORNIA,

For FREE 20 p. TV BOOKLET and

MARCH, 1949

8 p.

Home-Study Course is ideal. Remember you pay nothing extra for
this course. Ask your jobber.

change without notice. Prices 5% higher west of the Mississippi.

TRANSVISION, INC., Dept.
IN

Itn

crcasc of on/ Transvision
FREE 162 p. TELEVISION COURSE
TV Kit
You don't need this course to assemble o Transvision Kit,
because the job is easy enough and our instruction sheet is simple and
clear. BUT, if you want a good introduction to television funda
isian Television
menials as a basis for further study, the Tr

Radiomen, Servicemen, Dealers
. Transvision offers you, through your job3 -point Dealer Plan for making big money in television: (I) Sell TV sets
constructed by you from Transvision Kits. (2) Sell exclusive Custom -Built
Jobs with beautiful "Custom -Art" Cabinets. (3) Sell "packaged" Transvision
TV Products, including Kits, Components. and Accessories. For FULL DETAILS
about this amazing plan, WRITE FOR FOLDER No. D -1, or ask your jobber.
ber, a

RE,
8572

NEW ROCHELLE, N. Y.

SANTA

CATALOG,

MONICA BLVD.. HOLLYWOOD

SEE YOUR

46

TRANSVISION JOBBER

Television is Booming -Cash in on i/:

16
=}= WORLD WIDE MAIL ORDER SERVICE

RADIOMEN'S HEADQUARTERS

!

!

OF
BUFFALO RADIO SUPPLY, ONE OF AMERICA'S LARGEST ELECTRONIC DISTRIBUTORS. IS IN A POSITION TO SUPPLY MOST OF THE REQUIREMENTS
FOREIGN PURCHASERS DIRECTLY FROM ITS GIGANTIC STOCKS OR THOSE OF ITS AFFILIATES. EXPORT INQUIRIESARESOLICITED BOTH FROM EXPORT
HOUSES AND FROM FOREIGN GOVT. PURCHASING COMMISSIONS HERE AND ABROAD. EXPENSE CAN BE REDUCED AND REQUIREMENTS FILLED WITH A
MINIMUM OF DELAY BY CONTACTING BUFFALO RADIO SUPPLY INITIALLY.

$8.95 TAKES ALL
BIG BARGAINS

I. ALUMINUM GEAR BOX 18x827 that
contains two powerful electric motors and

two matched gears, trains. 62 gears In all
varying In size from % to 4 inches In diameter. This unit Is readily converted to
rotate a beam antenna or any other similar
nee
$5.00
2.

SENSATIONAL

FASCINATING.

AMAZING BELSYNS. Brand new inhume

made by O. E. Co. Two or more connected

together work perfectly on 110 VAC. Any
rotation of the shaft of one selsyn and all
others connected to it will rotate exactly as
many degrees In the time direction. following unerringly as If the units were connected together by shafting Instead of wires.
This is true whether you twist the shaft of
the master unit a fraction of a revolution or
many revolutions. Useful for indicating the

direction of weather vanes. rotating directional antennas, or controlling innumerable

operations from

distance. Complete
with diagram and

instructions. Per
matched

pair $4.95

-SW

3. DUAL METER -One 50 Mlcroamp and
one 200 Mlcroamp movement in the same
case. This meter Is ideally suited for use as

combination modulation percentage and
If desired the movements may be removed from the case and

carrier shift indicator.

separately. All meten are in perfect
operating condition, but
few have cracked
glasses. This super value costa only $1.95.
used

OUR PE -109 DIRECT CURRENT
POWER PLANT
This power plant consists of Wasoline enthat is coupled to a 2000 watt 32 volt
Dgine
C generator.
This unit Is Ideal for use in
locations Nat are not serviced by commercial
power or
24-32v-DC for
fore operation. The
mice of this power _plant tasted and In good
condition isonly $9.95y F.O.B. Buffalo,
or
for $55.95 F.O.B. Newt York City. These latter are exactly
as received.

in

heavy steel-

LIS)

91
`ra-l-

that

necessa

strapped
traapped
are unable to
If the
individual units
what
the conditions
used, while
th

someof the same

for

re

We do
repair it
iion
he "as is "reconrecommend gambling
pt for quantity purchasers. We n also
supply
converter that will supply 110v
y 32v
AC from the above
nit or from
DC source for $12.95.

1//Id H. P. AC or DC electric motor (dyne..
tor conversion) complete with
plug ready
run. A super buy aí5295.
in
handytalltles and mine detector . 1x 1xlelet
Outdated but test OR. $1.95
Standard type normally open
Leaf Ractuator PDT MICRO
SWITCHES

new fully shielded GF
single button mike transformer In beautiful
silver
liver finish
99c

300 ohm twlnline, per 500 ft.
Miniature bayonet pilot Ilght sockets -perr
!2.50
Univerdal 4 lead broadcast band
Universal
oscillator con (can be convened
to 3 lead type by addition of
jumper).
dr )new for driven bandswitchingturret with slug-tuned
la silver wire cons on
lc
tonne and air trimmers. ÌÓÓ to
100 MC. A steal at
$2.95

RT -1655 tube crystal controlled SUPERRET RECEIVER that coven the
FM band. The ultra modern circuit uses the latest

PORTABLE ELECTRIC DRILL
TERRIFIC VALUE

AUTO RADIO DEALERS!

3

ATTENTION!
Nationally adver-

ONLY $20.95

types of tubes. Beautiful
chassis and aluminum cabinet. Tubes and
schematic supplied
$14.95

tised brand of 1949
car radio which will
fit practically any

Equipped with'/." Jacobs
Geared Chuck and Key

pocketbook. Six

natural grip handle. and balance like a six
shooter. Precision cut gears- turbine type
cooling blower -extra long brushes. Neatenins under heaviest pressure because of powerful 110 Volt AC or DC motor and multiple
ball throat bearing, Other bearings selfaligning lifetime -lubricated 01111e type.
Made for toughest year -in and year -out
service In plant or on construction Jobs.
Amazing perpetual factory guarantee assures
you of a lifetime of trouble -free use.
Full refund (you pay transportations If not

an intermittent duty drill, but a full
air. rugged tool. Most convenient type switch,

Not

car and every
tube superhetero-

dyne with three

gang condenser and 61 /I' speaker.
532.20 for sample, or Dealer price
$29.97 each, in lots of two or more.

1579 with tubes diagram
and parts list only $14.95

RT.

pleased

A three stage, cascade
and 6F6 output
stage high gain, high

6S17's

fidelity

amplifier with

cycle, 110 v. power
supply on
the some
13l/2x14,/1 chassis, which
is
protected by a substantial steel
cover over tubes and parts. Made by
Western Electric with typical quality
components such as a husky power
transformer and oil condensers, this
unit is obviously intended to give
years of trouble -tree service with no
more need for repairs than a telephone. Disconnecting one wire each,
from the special input and output
filters, will result in as high a fidelity
amplifier as can be obtained.
60

1000 CYCLE AUDIO FILTERS
Nary PD52010 -1 low pass audio filters
as mentioned in the "Peaked Audio"
article in June CO, and designated

by the above number, ore the exact
electrical and physical equivalent of
commercial audio filter units selling
for $35.00 wholesale. They are infinitely better than the surplus
"Radio
Ronge Filters" being sold for reducing QRM, and at 2 KC off resonance
for example, a 2 section filter using
PD52010 -I is capable of twice the se
lectivity available through the use of
the 05 -er, (the BC453 section of the
274N which has provided the amateur's
previous highest standard of interference elimination). EXTRA SPECIAL
-NAVY PD52010.1 with diagram.

-

$5.00.

RECEIVER
The LOWEST PRICED
receiver to retain ALL
the necessary and Im-

portant technical refine-

ments found in the most
expensive seta. Works all TV channels and
has 26 -Inch screen. Automatic picture ock
prevents picture drift, eliminating the need
for retuning during programs. Also features
automatic sound level control. Minimum
number of manual controls make set easiest
of any to operate. Beautifully grained mahogany cabinet hand- rubbed to a finish of

distinction. With fne Indoor aerial.$149.95

GENERAL ELECTRIC 150 WATT TRANSMITTER
COST THE GOVERNMENT $1800.00
COST TO YOU -BRAND NEW- EXPORT PACKED $100.00

This Is the famous transmitter used in U.S. Army bombers and ground stations. during
the war- Its design and construction have been proved in service, under all kinds of conditions. II over the world. The entire frequency range is e ern by means of plugtuning
its which are Included. EaCh tuning has its
oscillator and power amplifier
coils and condensers. and antenna tuning circuits -all designed to operate
at top efficiency
within its particular frequency
Transmitter and accessories re finished in black
panel. Here are the specifications: FREQUENCY RANGE: 200 to 500 KC and the
1500 to

42.500 KC. (W111 operate on 10 and
20 meter band with siightmodificalion for which diagrams are fur.
OSCILLATOR: Self. excited.
t(shed, compensated. and hand cali.
henno
Mated.
class Ctage.
s
using 21
tube and equipped with antenna
circuit which matches
practically any length

"

1trallad

nBe

MODULATOR:Class
two
21 I tubes. POWER SUPPLY: Sup 1tiea complete with dynamotor
which furnishes 1000V at 350 MA,
from iher 12 or 24 volts. Complete instructions
furnished to
set from 110V AC. SIZE:
1tAax23x9complete
3perata
Total shipppingwgt.
with all
including a ful set
be.
sides those necessary for operation.
dynamotor
dvna
motor
supply.
Ins units. antenna tuning unit land
.

ti

trial.

g.

of

utuie
atair`
air output

muchgreater than that from
larger compressors power
d by heavier motors. Will deliver appr.
min. at maintained
3500 cu. in. air
a 00 lb.
pressure of 30 lbs., or will Inflate
min. Complete with
less
truck
100 lb. gauge. fingertipadjustmntllows
re at any value.
setting of
put
be maintained.
arep
will automatically
Works from
spraying paints or lacquers,
inseMtcld.a
ling or brazing with natugas. Inflating tires. etc. Price $14.50
n tage prepaid anywhere in U.S. Efficient.
adjustable ephon type spray gun complete
5Ith 12 ft. f 100 ll,. tested hose for only

ór

The entire variable tuning section of a
deluxe current model General Motors radio.
Amazingly tiny (4z3x2th ). though truly
half of a radio. Shielded R.F. sections Iltz
wire wound. All 3 tuned circuits adjustable
at boll) low and high ends of dial. Compact
enough to be used to pep up any 2 or 3 gang
superhet or 2 gang TBF. Will substitute for

entire original tuning system including
variable condenser or if desired the original

tuning condenser

Portable Air Compresser
and storage tank. Ruedly built of best materials using lifetime ubricated ball -bearing on
impregnatedd mainn bearing on shaft. Unusual design forever
the most
common
n fault in
PATENTED
unique air Intake system Increases efficiency tremen sor

STUPENDOUS
VALUE IN
3 SECTION
PERMEABILITY
TUNER

1

7.75 with

repine any broadcast band RF, oscillator.
or 1st detector coil with Improvement In results in any set. After seeing one of these
units. you'll order a dozen Just for general
repair or replacement work. Cost the manufacturer several dollars. Your cost -$1.49.

VACUUM TUBE
VOLT- OHM -CAPACITY METER

There are more features engineered into this
all
instrument
inst úmente on the market regardln
pricer
It
not
to meet present
diidesigned
but to be readily adaptable to

future
sensationally
this precision instrumenttno
plant,
lab or
Ice shop need deprive itself of
the
look" In m
uring equipment.
Here are
few of the many features of this
outstanding meter:
s Inca easy to read meter.
e DC voltage ranges from; to 1000 v
high
1 megohm
or
(Inputl.resistance
5
aaaaa from O to 1000 V
° No dry disc
to age
and destroy the a
y
of this VACUUM TUBE
VOLTMETER).
6 Resistenee ranges from
ohm
hm to 1000
m goha s.
4 Capacity ranges from
.000025 to 20 MCD.
A zoro center range for balFM discriminators.
iancing
solating resistor built into
Sturdy natural ankh hard
wood
This outstanding developmen of One of he
leading manufacturers of test equipment
ly íf39.50 complete with e all leads,
costs only
as illustrated.
Universal Microphone
latest model
high
recording
plifier, complete with all necessary
controls for volume. tone playback,
and Public Address applications. Unit Includes chrome plated bullet crystal mike.
crystal playback arm, and magnetic recorder
head attached by special patented Pantographic
making
recordings. Complete
all
all (tubes
rything
but the tcabinet ffork$49 9v

r,

a fully -enclosed black
cnekle flnlahed metal cabinet.
This speaker and case match

in

ual

in

us-

beautiful

-

chocolate color
crackle finish
5.98.

.

Streamlined pistol grip

heat gun In vivid red housing, that delivers a powerful 20 Cubic Ft. per minute blast of hot air at 160 Fahrenheit.
Ordinary blowers have small fan motors, but
this has a lifetime -lubricated AC -DC motor
of the rugged vacuum cleaner type, that produces a hurricane of either hot or cold air.
Perfect for blowing out dirt or dust from
radio chassis, drying out ignition systems.

warming up carburetors, quick -drying paint.
thawing out radiators or water pipes, etc.
Warning: -Keep this away from your wife.
or she will be using it to dry her hair because It will do It in half Tile Ilme of her
ordinary hair dryer, to say nothing of her
using it to dry stockings or clothing. or
defrost the refrigerator Instantly- Only
$12.95. Satisfaction guaranteed or money
refunded If returned prepaid within 5 days.

SUPER SPECIAL
for Fairchild bombsights.
these arrived
Uniate
each unit s brand new.
butyeach
includes 8 electric
or generators,
which are of the permanent magnet field
tofype: relays: 20 precision rersyistors plus
numerous others
the
B tubes
alone
total
ue of
$15.00. All for only $14.95.
POWER UNITS
A limited
ahoto.a

1949 MODEL

MUTUAL
CONDUCTANCE
TUBE TESTER
$52 .95
possibility of Mood

No
tubes reading "Bad
or
bad tubes
ding "Good"
as on dynamic
other ordinary
rdinary
emission
lesion testera. Attract. e
P anel and case equal to
in
p earance
Large
micromho scale a
. calibra
meter
scale
. Front panel
well as
ad -Good
Individual sockets for all tube

s.

.

types- voltaggles

triple
ole

cléorme N

bits

751ta

all

In.

cover

Stromberg's

'0

'

complete
itching flexibility allow
Alumi-- and
present and future tuba to be tested re.
4 x 3 x2
oIndicatesregas ont nt and detects
bless
each individual section
shorts or opens
iontainng R
of all foetal. octal and miniature tubes
menti
h- eludln cold
hodewmagic eye and voltage
be as

Power Switching
Relay Box. Neat
3Yin4x4 /2" Steel
case with tight

finished

q
y=am

HEAT
GUN

UNIT

CONTROL

CARLSON-

fitting

prepaid.

SISO

communication receivers, and
in addition make perfect Intercom remote stations. Our
tprice. $4.50. Including
put transformer
$4.95

.

REMOTE

STROMBERG

pint container.

Brand New LS7 PM Speaker

can be connected to these

coils. and the colla set to proper Inductance
(no instruments required). and the set tuned
just as before, although much greater sensitivity and selectivity will result. Can be
used as a multiple section wavetrap that
will cut out undesirable interference as with
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TOWERS
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VEE-DX EQUIP

OTECTS YOUR PROFITS
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in good

QUICK AND EAS

TV &FM

INSTALLATIONS

INSTALLATIONS
VEE -D -X

Engineered to meet the
needs of all types of in-

SECTIONAL
TOWER
Mode in 10' and 20' sections
for mounting antennas from
10' to 140' high. Sections are
shipped assembled and pointed. Sturdy, all- welded construction. For fast, low -cost
erection on the ground or on
flat roof. Antenna can be
rotated from base. Sections
can be added without lowering tower.

RD-13

LONG -RANGE ANTENNA
so- called "fringe" areas and

For the
beyond. Brings TV to those who have
despaired of getting good reception.
Has high directivity and forward gain
d'ustoblr fc- -lost critical conditions.

stallations.
VEE -D -X Sectional
10' and 20' sections, is

Tower, in standard
the newest addition
to an extensive line of antenna products
offered by LaPointe -Plascomold. Its use, in
many cases, has made possible the obtaining of satisfactory TV reception otherwise
unavailable. Also ideal for amateur, police
and utility needs.
The

.

Whatever you need in antenna equipment,
you may now order it from one dependable
source. No longer is it necessary to use a
hodge -podge of unstandardized and uncoordinated apparatus.

SKY MONITOR
Broad -band antenna
with tunable Q section. Also a stunning
performer on Channels 7 thru 13. Illustrated in connection
with VEE-D -X Chimney and Vent Pipe
mounting that takes
only 60 seconds to in-

products of LaPointe -Plascomold are
skilfully engineered for the entire range of
technical requirements and installation problems, plus +he need of
The

stall.

FAST, LOW -COST INSTALLATION
And, of course, full profit margins for Distributors, Dealers and Servicemen.

.Send Coupon ,Jodaa
for complete literature and discounts.
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Unionville, Connecticut
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National Union Radio Corporation,
Orange, N. J., announces the purchase
of a plant in Hatboro, Pa., for the production of all types of cathode -ray tubes
up to and including 20 inches in diameter. The company will expend a million and a half dollars for the installation of machinery and equipment.

r

Sprague Electric Company, North

Adams, Mass., has announced the acquisition of the Henke Corporation,
Milwaukee, Wis., manufacturers of
ceramic capacitors and Bulplate printed

circuits.
A Sprague plant for manufacturing
ceramic assemblies is already being established in Nashua, N. H. Manufacturing operations are being expanded
at the Milwaukee plant, thus assuring
two substantial sources of supply. Milwaukee operations will be under the
continued direction of Herlec executives
including MILTON EHLERS, Herlec president; HARRY RUBENSTEIN, Henke vice president and chief engineer; and
THOMAS HUNTER, vice- president in
charge of sales. All three men have had
many years' prior experience in the field.

THE ONLY BROAD BANDED,
HIGH GAIN, STACKED ARRAY
ON THE MARKET
Many times more sensitive for TV
reception in fringe areas and poor
signal locations, the WARD TVS-6
STACKED ARRAY achieves maximum forward gain by stacking two
high gain folded dipoles and reflectors
with effective I/2 wave spacing rather
than the ordinary I/8 or 1/4 wave which
materially reduces sensitivity. THE

ONLY STACKED ARRAY ON
THE MARKET THAT IS BROAD

BANDED, it will give excellent re-

sults with MANY CHANNELS
where others are too selective. The
advanced engineering and PRE ASSEMBLED design of the WARD
TVS-6 is only one of the reasons why
WARD is the largest exclusive manufacturer of antennas in the world.
See any leading parts distributor or
write for catalog.

THE
_.

r

WARD PRODUCTS
CORPORATION
45TH

STPEFT,

CIE

V

ELAND

?

^
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Electrical and Musical Industries, Ltd.,
British manufacturers of radios and
records, will feature the H. H. Scott
Dynamic Noise Suppressor in all newmodel phonograph combinations. Such
a contract was recently signed by SIR
ERNEST FISK, E.M.I. managing director, and H. IL SCOTT, inventor of the
suppressor and president of Hermon
Hosmer Scott, Inc., during Mr. Scott's
recent visit to London. The license
agreement, covering Great Britain and
Australia, extends to all of E.M.I.'s subsidiaries, which include the Gramophone
Company, Ltd. ( "His Master's Voice "),
the Columbia Graphophone Company,
Ltd., the Marconiphone Company, Ltd.,
the Parlophone Company, Ltd., E.M.I.
Factories, Ltd., and E.M.I. Sales and
Service, Ltd.
Howard W. Sams & Company, Indianapolis, Ind., publishers of the Photofact
folders, announces that the lecture tour
of AL SAUNDERS attracted large audiences of skilled radiomen to his talks
on practical television.
Registration at the 27 meetings that
have been held since September 8 is
considerably in excess of 10,000 radio
service technicians, engineers, and dealers. The largest audience to hear Mr.
Saunders was in Chicago early in November in the Ashland Auditorium; the
attendance was over 2,000. Of particular interest to everyone concerned with
the future of the radio service industry
is the fact that most experienced radio
technicians will travel many miles to
acquire practical information on television service. In city after city, it was
not uncommon to find men in the audience who had traveled more than 100
miles (in many instances more than 200
miles) to hear Mr. Saunders' lecture.
Stewart- Warner Corporation, Chicago,

radio and television set production and
distribution will be handled, effective

Television is Booming-Cash in on it!

1, by a newly created division
of the corporation to be known as
Stewart -Warner Electric Division, JAMES
S. KNOwLSON, president and board
chairman, has announced. SAM INSULL,
JR., a vice -president, has been designated as division head.

Zenith Radio Corporation, Chicago, has
acquired by outright purchase all the
capital stock of the Rauland Corporation of the same city.
E. N. RAULAND will continue as president and director of the Rauland Corporation, and the other Rauland personnel, will retain their present positions. No changes are contemplated
other than considerable expansion of

the facilities for manufacturing cathode -ray television tubes.
RCA Victor Division of the Radio Cor-

poration of America has purchased the
Marion, Ind., plant of the Farnsworth
Television and Radio Corporation.
The plant at Marion will be used
after modernization for the production
of RCA's television tubes.
American Telephone and Telegraph
Company, New York, has announced
that it plans to increase the number of
television network channels between
Philadelphia and Chicago. A total of
three west-bound and one east -bound
channels will be available by the end of
1949.

Sylvania Electric Products, Inc., Emporium, Pa., announces that it has purchased the plant formerly occupied by
the Ramsey Pump Co. at Seneca Falls,
N. Y. The plant will be used for the production of television tubes.
Allen B. Du Mont Laboratories, Inc. of
Passaic, N. J., announces that it has

bought the former Wright Aeronautical
Plant in East Paterson N. J., for the
assembly of television receivers.
Emerson Radio and Phonograph Corporation, New York, has appointed EDWARD LANE advertising manager, it was
announced by STANLEY M. ABRAMS,
sales promotion manager. Mr. Lane formerly served as merchandising director
for Columbia Records. Prior to that,
he was advertising, promotion, and publicity director for the Muzak Corporation.
Motorola, Inc., Chicago, announces the
introduction of a new portable television set which will sell at $199.45 including tax (See page 44).
The set, compact in design, is enclosed
in a sun -tan leatherette case and weighs
only 33 pounds. It is 18% inches deep,
173'í inches wide, and 91/2 inches high.
The Rauland Corporation, Chicago, now
the tube manufacturing subsidiary of
Zenith Radio Corporation, Chicago, announces that it will shortly begin mass
production on a new "Giant Circle"
picture tube three times the size of the
regular 10-inch tube.
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New 1949 Diagram Manual added to SUPREME PUBLICATIONS
INCLUDES ALL POPULAR 1949 SETS
Use this new manual to repair quickly all modern 1949 radio
receivers. In this big single volume, you have clearly -printed,
large schematic diagrams, needed alignment data, replacement parts lists, voltage values, and information on stage
gain, location of trimmers, and dial stringing for almost all
recently released sets. A worthy companion to the 8 previous
volumes used by over 123,000 shrewd
radio servicemen. Like the previous
Models Made by:
volumes illustrated above, it sells at a
R.C.A., Zenith. Philca,
Sears, Fade. Emerson,
give -away price and gives you a whole
Belmont. Detrola Radio,
year of radio diagrams for a couple of
Majestic, United Motors.
dollars total cost
nothing else to
Westinghouse. Admiral,
buy the rest of the year, nothing else
Arvin. Stewart- Warner.
to pay. Giant size: 8% x 11 inches.
G.E., Stromberg- Carlson,
Includes index. Manual style $/150
Delco. Western Auto.
binding. Available at your jobGamble. Wards, Sparton.
Crosley. Motorola. and
ber, or send coupon, price only

-

many others.

New 1948
T-V Manual
New. giant volume of

television factory data
covers every popular
make. Gives description
of circuits, pages of test
patterns, response curves.
alignment facts, oscilloscope waveforms, voltage

charts, service hints.

many

diagrams

in

the

form of double -spread
blueprints, teat points, everything to bring you up
to date

and make

AMAZING BARGAIN IN SERVICE DATA
Here is your low- priced, money- saving source of radio diagrams and service data for all popular sets. Above is a photograph of these giant -size manuals available to radio servicemen at only $2 for most volumes. Let these easy-to -use
manuals guide you to quick fault finding and simplified repair
of any radio. Eliminate guesswork, cut hour -wasting jobs to
pleasant moments. For 16 years, radio servicemen expected
and received remarkable values in Supreme Publications service manuals. Yes, these manuals are still only $2 each, and
$2.50 for the new 1949 manual and the extra large 1926 -38
volume. Biggest bargain in service manuals. Only a publisher
who sold over a million manuals can offer such values based
on tremendous volume -sales. No-risk 10-day examination
granted to servicemen. See coupon.

-

FIND ALL RADIO FAULTS IN
You can speed-up and simplify radio

1947 F.M. and Television Manual

w
$2

Record Changers
Post -War Manual
Service expertly all modern
(1945 -1948) record changers.
Includes every popular make.
Just follow simplified factory
instructions to make needed
adjustments and repairs. Hundreds of photographs and exploded views. Large size:
8% "x11 inches. 144 fact -filled
pages. Available at your

jobber, or postpaid
only

Radio Servicing Course -Book
Here is your practical radio course of 22
easy -to- follow lessons. Review fundamentals,
learn new servicing tricks.
all about signal tracing.
oscilloscopes,
recording.
P.A., test equipment, and
T -V. Just like a $100.00

correspondence course.
Everything in radio servicing. With self -testing
questions and index.

51 50

New 1949

Edition

Large size: St_.x11"
Price postpaid, only

Sg1150

L-

Be money ahead with SUPREME Manuals. For

Complied by
M. N. Beitman.
radio engineer.
teacher. author
St

r

serviceman.

the remarkable bargain price (only $2 for most
volumes) you are assured of having in your
shop and on the job, needed diagrams and other
essential repair data on 4 out of 5 sets you will
ever service. There is no need to spend large
sums for bulky, space-wasting manuals of other
publishers, or to buy additional drawings every
few weeks; be wise, use SUPREME Manuals to
get the most in diagrams for the smallest cost.
Check manuals wanted on the "no- risk" coupon.

NO RISK TRIAL ORDER COUPON
SUPREME PUBLICATIONS,

3727 W. 13 SI., Chicago 23, ILL.

Ship the following manuals on 10 -day
trial under your guarantee of satisfaction
or money -hack.

Most -Olten- Needed
Radio Diagram Manuals

Q

New 1948 Television Manual....$3.00
1947 F.M. and Television Manual 2.00
Post -War Record Changers
1.50
Radio Servicing Course- Book
2.50

I am enclosing $...., send postpaid.
Send C.O.D. I am enclosing $...deposit.

Supren7e Publications

Name:

Sold by all Leading Radio ]obbers

Address

MARCH, 1949

TIME

SENSATIONAL LOW PRICE

you

expert in T -V repairs.
Large size: 8',4x11 ",
manual style binding, flexible covers. S3
price only ... ....

Manual of instructions for trouble- shooting, repairing, and alignment
of all popular 1947 F.M. and Television sets. Covers every popular make:
includes F.M. tuners, AM -FM combinations, and all types of T -V receivers.
This is the material you need to adjust and fix any modern F.M. and
T -V set. Data on 192 large pages, 81/2x11 ". Sturdy, manual style
binding. Your price, only

l/2

repairs with Supreme
Publications manuals, Service all radios faster, better,
easier,
save time and money, use these most-often-needed diagram
manuals to get ahead, earn more per hour. These manuals
cover every popular radio of all makes, from old timers to
new 1949 sets. Clearly printed circuits, parts lists, alignment
data, and helpful service hints are the facts you need to be
more expert in radio servicing. Save hours each day, every
day, begin to earn more by making repairs in minutes instead
of hours. Let these inexpensive manuals give you needed
diagrams for 80% of all sets. These manuals pay for themselves with time saved on a couple of jobs, after that you use
them FREE. There are nine volumes in all as illustrated
above. Each manual is 8% x 11 inches, sturdy manual style
binding, average manual has 194 pages of diagrams and
practical service data. Use coupon below to order on 10 -day
no -risk trial or see these manuals at your jobber.
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New 1949 Manual $2.50
1948
PRICED
1947
AT ONLY
1946
1942
1941
1940
1939
EACH
1926 -1938 only 52.50

$2

Television is Booming-Cash in on it!

20

Pay?
ßoubeN0lit
Want To

How To Pass FCC
COMMERCIAL

LICE'SE

RADIO OPERATOR

EXAMINATIONS
AMAZING NEW BOOKLET FREE!

GET THIS

I.

Add Technical Training

License.
2. Tells how you will benefit by holding an FCC Commercial
LiOperator
Radio
Commercial
FCC
your
get
can
YOU
3. Tells how
cense IN A FEW SHORT WEEKS- EASILY AND QUICKLY, by using
CIRE simplified training and coaching AT HOME in your
SPARE TIME.

To Your Practical Experience and

GET YOUR FCC
COMMERCIAL
RADIO OPERATOR

of hundreds of our successful students who now have
licenses and new, better -paying jobs.
5. Tells how we prepare you to pass the new FCC Commercial
Examinations, which now include FM and Television.
Li

4. Tells

LICENSE

Tells how we guarantee to train and coach you until you get
your license.
our
7. Tells how we help you get a better- paying, licensed job, with
free and exclusive service, which prepares your em-

6

IN A FEW SHORT WEEKS!
If's EASY if you use CIRE Simplified Training
AT HOME in SPARE TIME

&

now
Tells of thousands of brand -new, better -paying radio jobs
open to FCC License - Holders.

Coaching

ployment application for mailing to hundreds of

employers, including FM, AM and Television Broadcast Stations, Radio Manufacturers, Police Radio
Stations, and Radio -Equipped Taxi, Bus, and Public
Utility Companies.
YOUR FCC TICKET IS ALWAYS RECOGNIZED IN ALL
RADIO FIELDS AS PROOF OF YOUR TECHNICAL ABILITY

Get your license easily and quickly and
be ready for the $3000 to $7500 jobs
that are open to ticket holders.
CIRE training is the only planned
course of coaching and training
that leads directly to an FCC
license.

now hold ticket Number
ing the license has helped

P

-10 -3787,

I

Radio Maintenance Technician, at
salary thon I've ever had before.

grateful."

a
I

FREE

Send Coupon Now

!

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

and holdme to obtain the
type of job I've always dreamed of having. Yes,
am now working for CAA as
thanks to CIRE,

"I

3

II

CIRE GRADUATES FIND
FCC LICENSE PAYS OFF

(Address to Desk No. to avoid delay)
can get my FCC ticket in a few short weeks by
want to know how
training at home in spare time. Send me your amazing new FREE booklet
"Money Making FCC License Information," as well as a FREE sample
FCC -type exam and FREE booklet, "Haw to Pass FCC License Examinations" (does not cover exams for amateur license.)
I

far better
am deeply

Student No. 3319N12
was signed
operating,
brings my monthly

was issued license P -2 -11188 on November 4. The next day
on board a tanker as Radio Operator- Purser. Besides rodio

"I

handle the payrolls, etc., which is all over time and
pay up to between $400 and 5650."

I

Student No. 2355N

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
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4900 Euclid Building, Cleveland 3, Ohio
Approved for Veteran Training under the "G. I. Bill of Rights"

Desk RC3

I

City

State
Zone
Veterans check for enrollment information under G.I
NO OBLIGATION -NO SALESMEN
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THE TELEVISION BOOM
.

Radio's biggest boom is now in the making

.. .

By HUGO GERNSBACK
WHEN broadcasting started in 1920, it

automatically engendered the first major
radio boom which ran from 1921 to 1924.
It was of major proportions, so large in
fact that it stemmed a threatened economic depression and turned it into several years of
good business.
That early period of radio's spectacular growth
brought about an expenditure of many hundred millions of dollars by the American public. It had its
repercussions in dozens of various trades, all of which
were immeasurably benefited for a number of years.
Americans at that time invested 250 millions of dollars
in radio sets, many of which were bought on the installment plan. This figure excludes the cost of over
300 radio transmitters.
New employment directly due to radio manufacturing and allied trades brought good times to the country.
Without this first radio boom, most economists are
convinced, the depression which came in the early 30's
might well have come in the early 20's.
We are now in the middle of another similar cycle;
this time it is the television boom which is now gaining
rapid momentum-probably reaching its zenith in 1950.
The difference between these two periods is that the
present television upheaval will make the earlier radio
boom look small by comparison. For one thing, television sets sell at much higher unit prices -even with
the depressed present -day dollar. Furthermore, television sets are much more complex and many more
industries are called upon to contribute in their manufacture than in the early vintage radio sets. The latter
had only a fraction of the diversified parts that go into
the making of a modern American television receiver.
Let us start at the beginning. To broadcast television
we require a far larger amount of transmitters than to
broadcast the 1921 AM transmissions. As of December
31, 1948, there were seven licensed and 117 authorized
TV stations in the U. S., of which number 51 were
transmitting. There were 312 pending applications for
TV stations before the Federal Communications Commission.
From these figures it will be seen that the total
number of licensed and authorized TV stations is 124.
MARCH. 1949

From the best available sources contacted we have
learned that the average cost per television transmitting station is approximately $400,000. This excludes
any new buildings and makes use instead of present
facilities which are remodeled for studio and transmitting purposes. Multiplying $400,000 by 124 stations
gives us a cost of $49,600,000. The 1949 "possible stations" figures out at 73 times $400,000, or $29,200,000.
Adding the two figures together gives us a grand total
of $78,800,000. This is only for the transmitting stations, and disregards all costs of operation per year,
cost of talent, employees, and all other expenses. These
will easily run into several hundred million dollars of
additional expenditures.
To operate these stations, which have effective radii
of only some 25 miles, they must be linked together
either by microrelay or by co-axial cable. From sources
consulted we find that the expenditure for these facilities have so far reached a total of $200,000,000. 1949
costs for linking the new transmitters erected in this
year may reach a total of $69,285,000.
We now come to the television receivers. As of January 1, 1,037,000 homes already had television sets.
The public during 1948 bought these sets for approximately $432,429,000 at a price per set that averaged
$417. During 1949 there will be sold-according to
trade authorities -to the American public a minimum
of two million television sets at an expenditure of
approximately $650,000,000.
This latter figure may vary somewhat as the price
trend of television sets is now downward, and the
average -priced set may come down as low as $300 and
perhaps lower.
We have purposely left out of our calculations many
secondary expenditures which will be made by the
American public due directly to the impact of television.
All in all, it will be seen that television during 1949
will enrich our economy between 11/2 and 2 billions of
dollars
a very conservative estimate. That this
figure will be increased in 1950 now seems a foregone

-at

conclusion.
One thing is safe to predict at this point: Extremely
prosperous days are ahead for the major part of the

television industry.

Television
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Television's Festure in America

By DR. LEE de FOREST

engineer is far in advance of the man
in the studio. The former's is an exact
science, and his requirements demand
nigh perfection. The engineer must
know his media, his electrons, his cathode beam, his sweep circuits, the exactitude of his sync signals, his math formulae, his specified decibels of gain or
noise suppression.
The program director, in contrast,
works wholly with nebulosities; likes,
dislikes, and prejudices of human nature, and that unpredictable quality
politely styled "temperament." Further,
he is strictly limited by a budget (the
only fixed quantity in his entire equation). Also, too frequently, his sponsor
sadly smears his calculated concoction,
upsets his omelette, to mix a metaphor.
And so it comes to pass today that
television, playing a variation of radio's insistent theme, has taken the
"cheese"-the same corny lines, the
same reiterative commercials -out of
the ears and put it into the eyes of the
populace; albeit with this saving grace:
its commercials are sometimes intriguing, often interesting to behold, and
generally far less painful to see and
hear than only to hear.
And definitely our TV programs are
improving. Since television's postwar
start, a considerable sum of experience
and knowledge has been acquired. To
an outsider much of this might appear
negative, but to learn what not to do
is a step toward learning what to do.
Lacking adequate production budgets,
television programming has had to develop as best it could; and, although it
has developed, it is still brashly amateurish in the main.
There has been lack of understanding
of television audiences as well as failure to take proper advantage of the
unique potentialities of the screen.
Directors from the radio studio, the.

Dr. de Forest, still an acfive student and experimenter.

OST of my readers today can
remember the strangely sudden upsurge of popular acceptance and eager enthusiasm which American radio broadcasting
experienced 25 or 27 years ago.
To all such elder observers, and especially to those who played a part in
the earlier phenomenon, the recurrence
today of a closely similar revolution is
at once amazing and most gratifying.
In some respects the present popular
demand for television broadcasting and
TV receivers is even more remarkable
than was that which radio enjoyed a
quarter of a century ago. Today almost
every household has one or more radio
receivers and is therefore already
aware of the world outside its threshold
and the varied types of audio entertainment available, but in 1922 few indeed
were the homes wherein such miracles
of science could be observed. Radio reception then was far more amazing
than is now the sudden apparition of a
distant scene upon the kinescope screen.

M

There was then no precedent for that
unparalleled miracle-the erecting of a
simple wire and listening to distant
voices and remote music.

Today radio, and its ambient atmosphere of electronics, has annihilated
wonder and atrophied the sense of almost reverent amazement with which
we of old donned our headphones,
tickled our cat's whisker, and twirled
our multi- dials, in those ancient 'twenties. So television comes forth today,
upon a stage already well prepared for
her somewhat bold and blatant debut,
to confront an expectant, yet somewhat
blasé audience. The greater wonder
therefore is this unleashed enthusiasm
for our latest miracle-this crowning
achievement of the electronics engineer
eagerness which today strips the
television receiver from retailers'
shelves, unpacked and untested, and
which compels set and tube manufacturers to work hard around the clock
in futile effort to satisfy the demand.
In other ways also video is following
paths long since blazed by the pioneers
of radio! Program quality serves as one
analogue, one scale for comparison.
Television programs today are in an
experimental stage very far behind in
merit the high standards of excellence
established by television's engineers.
Here, as in radio broadcasting, the

-an

Television is Booming-Cash in on it

RADIO-ELECTRONICS for

Television

-

ater stage, and film lot have applied to rigid schedule; the production can
their various techniques and styles. be made at the most suitable or conSome of the least successful video pro- venient location and time; program liducers have been successful radio di- braries are created; optimum lighting
rectors, who, however, merely trans- conditions for the various scenes can
ferred radio techniques to television. be had far more readily. A good film When one merely adds sight to sound, renting business is already established.
the result
qa y as.. in i
s a
Soon this is certain to include classical
view fro a r io studió,coiitrólsti .thr plays and other timeless items, despite
The st ge director', o.kthve ótlier hañd,
today's stubborn denials.
is prone o forgét'the limitatioés cif the
And, after all, where so much exvideo s een ana to spread his aátion
pensive and painstaking effort has been
too wid . Surely the one best equipped expended in the staging of a worthby pre ,ous experience to produce sat- while drama or comedy, it is mere ecoisfactory tele -drama is the motion pic- nomic sinfulness to "waste its sweetture director, trained in skillful varià- ness only once upon the empty air."
tion of Medium 'and close -up shots that=--Even--granting- nationikide networks,
will blend these and varied backgrounds co -axial or radio, by stratospheric airinto a smoothly_running.continuity.'Re- plane (or by the moon!) such worth senting the necessarily cramped restric- repeating spectacles must not be merely
tions imposed by the technical limita- flashed and then forgotten
lovely
tions of a "live show," he will keenly tapestry, artfully woven to be burned

-a

realize the common sense of filming his
picture, cutting his retakes, and assembling the components finally into a flawless television presentation. Better to
waste large film footage in the cutting
room than needless costly hours in at-

taing 100% perfect rehearsals.
In my writings some six years ago I
sought to emphasize the economic corn mon sense of this procedure and urged
that the directors of policy of the motion-picture industry, for self -interest
even, look frankly in the face of this
"baby that will start with the step of a
giant." For nothing is today more apparent than the fact that television will
hold millions of potential cinema viewers home of nights.
And today's video studio practice already depends largely on motion picture
film, either between the projector and
iconoscope, or in the camera before the
monitor kinescope. When one of the
best known veteran motion picture producers, Hal Roach, wholly abandons
cinema film work to put all of his trained energies into making good short
comedy films solely for television transmission we behold a highly significant

augury.
It is of vital importance that both
television and the motion picture producing interests cooperate in mutual
understanding and harmony. The latter will not long hold back from the
inevitable, as most of them did when
I was demonstrating to them that film
could speak. They will not long repeat
the same stubborn blunder, else the film
industry will be merely postponing a
new prosperity which the new medium
is openly offering it.
It is the opinion of an ever- increasing number of television men that film
programs will constitute the bulk of
television broadcasting, for such basic
reasons, economic and mechanic, as the
following: duplicates with sound on
film can be made cheaply; such duplicates provide an inexpensive "chain
system," saving charges paid to the
telephone company; programs can be
altered, edited, after completion; letterperfect live productions requiring enormous rehearsal time and expense can
be eliminated; talent need not be forced
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to ashes and lost.

Furthermore the time differential
alone calls for program repetition by
film, for example, East -West athletic
events, though they are viewed hours

after the uncertainties of fortune are

resolved. For the evening hours moreover will necessarily continue to claim
the far larger audiences everywhere.
So regardless of the spread of networks, whenever the factor of simultaneity is not paramount, what I long
since dubbed the "tin -can network" will
become more and more essential in
profitable television transmissions.
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The absolutely unrivaled possibilities
of television for popular education are
already evident to all observers. In the
urban schoolroom (and soon in the
rural areas) but emphatically in the
home, television can be made a most

potent agency for instruction for adults
and young alike. The groundwork already accomplished by the FM network
of"the Btáte ofZWisconsin, un
the
auspices:;of:glieiz pro ressive
ate
University, wherercoúií sìj homeS are
recipients of d'ailynleétures by éo9ffSetent authorities on varied 'histo7cal,
agricultural aiid' cultural themes,' extremely ratifying:to.
any informed educator. Witnessing the results attained
by audio alone, one is stunned by the
prospects which television offers along
similar lines, where one picture is more
impressive and longer retained "than
ten thousand words."
America's greatest, most crying need
today is mass education. Here then the
Gods of Science have given to our nation a mighty weapon for its salvation.
Will the directors into whose hands
fate has given this mighty potentiality
for national uplift thus employ it? Or
will they, as have many of their AM
broadcasting predecessors, miserly, miserably fail?
Certain it is that within five years
television programs will be in the homes
of 50 million Americans. What limitless
good can television then bestow for the
salvation of America?

SIRAGUSA ON TELEVISION PROSPECTS
PROSPECTS are unlikely for a material increase in the number of
video set manufacturers. To be competitive in price in the television industry a manufacturer must have mass
production. He also must have an adequate source of vital component parts
and raw materials, which in most cases
are only available on a quota basis to
companies that have been in the electronics industry since before the war.
Many of us in the industry believe
that the coming 'year will find an everincreasing demand for television sets
even with the industry's doubling of
production. That segment of the American populace that has viewed television
likes it. They have decided they need
television, and want it enough to adjust
their budget to make it a permanent
part of their living. And that segment
is expanding rapidly.
The year 1948 was for the television
industry its "Age of Adolescence." Television was a toddling infant at the end
of the war and did not become a commercial reality until a little over a year
ago when the Federal Communications
Commission established definite performance standards. Television is an
industry that is opening up a new frontier in the business life of the nation,
and its effect upon the economic, social
and political life of this country is
bound to be enormous. Television brings
with it new methods of merchandising
and marketing.

Ross D.

Sirogusa, President, Admiral Corp.

But, all in all, more collective nonsense has been written and spoken
about television than any other youthful industry. Fantastic results from the
use of video, in all sorts of fields, have
been predicted by visionaries, and have
somewhat obscured the fact that television is a normal, healthy, young business with excellent future prospects...
and during 1949 television will be seen
as "coming of age.
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Tele Network Problems
Networking, so important to television,
presents its own technical difficulties
By DR. ALLEN B. DU MONT

Dr. Allen B. Du Mont

THE engineering problems involved
in network operation by television
broadcasters may be divided into
three general categories:
1. Distribution of programs,
2. Standardization and maintenance
of station equipment,
3. Adequate master -control and other
station facilities.
The reader may feel that the latter
two do not have to do with network
operation, but, in fact, they are eXtremely vital to a successful net. A television
network is made up of many affiliated
stations. Its purpose is to give greater
public service at lower cost per member
of the audience. Failure to stay on the
air is only one of many equally serious
problems. Staying on the air during the
long telecasting day which will become
the standard for all network operations
requires uniform test standards, adequate stand -by equipment, and continual preventive maintenance, as any AM
network broadcaster can testify. Network operation imposes on the originating station the full burden of program quality, not only from the point of
view of the excellence of its artists,
scripts, and sets, but also from the viewpoint of smooth master- control opera tion, special effects, such as lap dissolves,
superimposition of commercials, and
uniform high quality of picture on the
program bus. In fact, all the technical
aspects of video and audio transmission
become the prime responsibility of the
originating station.
,

Program

itiribution

consider the most obvious
problem first, the distribution of programs from the station of origin to its
affiliates. Three means are available for
this. Two use facilities leased from
Let

us

A.T. &T.; these are co -axial wire lines
and microwave relay -station chains.
The third type of channel is the privately owned microwave relay chain,
usually the property of the network.
Two engineering limitations exist in
the operation of land lines. The first is
restriction to a 2.7 -mc video signal, and
the second is compression of synchronizing -pulse amplitude. Microwave relays provide 4.5 -mc video and less sync
compression. The percentage sync specified by the FCC is 25. It has been common practice to generate 35% sync at
the program bus of the local television
transmitter, which results in 25% in
the composite signal as finally transmitted.

below RMA standards. The amount of
sync content in the output signal is ad-

Sync stretchers
The use of sync stretchers at each
affiliate has become common practice to
help overcome the sync deficiency
caused by co -axial cable. A.T. &T. is said
to be studying the advisability of including these units in their repeater

dition.

stations.
A unit which will emphasize the synchronizing portion of the composite video signal is frequently, needed in TV
stations. This stretching of the sync
may be necessary to compensate for the

sync compression which may take place
on a cable or in a relay transmitter or
to pre -emphasize the sync to overcome
compression in a succeeding part of the
station equipment. In addition, it is often necessary to remove hum from the
signal, restore its low- frequency response, or to remove transients which
may arise from switching.
A standard sync stretcher is shown
in one of the accompanying photographs. The input signal to the sync
stretcher is composite video, black negative, 0.2 to 2.5 volts peak -to-peak, with
a sync amplitude of at least 15% of the
total signal. The input impedance is '75
ohms. The line output is a black -negative composite signal designed to feed a
standard load impedance (75 ohms

±10 %, resistive). A monitor output
similar to the line output signal is also

provided.
The degree of sync expansion is sufficient to provide RMA standard output, even though the input- sync- to -picture ratio (percentage sync of the
peak -to-peak composite signal) may be
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justable.
The present standard input to the
network distribution system is 2 volts
peak -to-peak for the entire composite
signal, including the synchronizing impulses, across 75 ohms. The land lines
have repeater stations spaced approximately 8 miles apart. These house compensated amplifiers which correct for
the frequency discrimination on the coaxial line and any nonuniform phase
shift which may have occurred. The resulting video signal delivered to the
network stations does not appear to degenerate or become degraded in proportion to the distance it has been transmitted, and arrives in very usable conAs was pointed out above, the limit
of video frequency is 2.7 mc, and there
is some compression of the sync below
the 25 %a FCC standard; there is in addition, some "smear" due to uncompensated phase distortion. It is felt that
these problems are on their way to solution. There is very little "shot" noise
evident on either the land line or the

microwave relay system, and few problems arise from this cause.
The usual spacing between repeater
stations on the microwave relay is 30
miles, but the spacing varies considerably with local topography, the relays
operating on line -of -right only. The
present A.T. &T. microwave relay stations operate on the 4000 -mc band with
a transmitter power of approximately
1 watt. Metal lens antennas having a
gain of 10,000 are commonly used.
Present American Telephone & Telegraph Co. rates (there is no distinction made between rates for cable and
radio distribution) are set at $35 a mile
per month, plus $500 a month per station connection. These rates are for exclusive service for eight hours every
day.
At the moment, due to restricted distribution facilities, the charges are $25
a mile per month, plus $350 a month per
station for 4 hours a day, 7 days a week,
on a shared basis. Private microwave
relay facilities have been shown to cost,
assuming amortization of equipment in

years, approximately 20% less than
the A.T. &T. rates and would have the
added advantage of providing full -time,
4
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24- hour -per-day, exclusive service

their owner.
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Standardization
Any broadcast engineer knows that
standardization of test procedures
among all members of a network is imperative. Take the simple matter of
checking audio levels; VU metering has
been specified down to an eyelash so
that the audio signal throughout a network will be uniform -no peaks which
show on one VU indicator are missed
by another.
No corresponding standardization of
the means for measurement of the composite video signal has been arrived at.
The 'scope is, of course, universally
used, but this in itself does not constitute standardization. When we consider
aspect ratio, linearity, transfer characteristic, dynamic range, gamma, film print characteristics, and so on, we
realize that much work remains to be
done regarding standardization of test
between affiliates. Not the least of the
problems listed above is the setting up
of test standards and controls for density and gamma of processed films used
for making Teletranscriptions.

Station facilities
With the advent of networks, television broadcasting has become "bigtime "
can no longer hide behind the
excuse of being experimental, but must
deliver programs of technical excellence. The delivery of such a product
requires complex facilities. An integrated master-control system is necessary to handle programs from many
studios, remote pickups, and other stations. Equipment permitting maximum
flexibility in dubbing, fading, lap -dissolving, superimposing pictures, and
other tricks of photography is required.
The use of electronic timing circuits to
pace the picture dissolve is an example
of a refined feature now available in
some modern mixer equipment available
to stations today.
With the development and refinement
of television, these techniques will take
more advantage of electronic instrumentalities, with a resulting increase
in the complexity of the required equipment.
Master- control equipment must provide the following facilities: transmission of the on- the -air picture to the
studio control room; supplying a program to the network, client rooms, and
main transmitter; push- button selection of a program from any of at least
four sources; patch (plug -in) preselection of four programs from as many as
10 sources; fade timing; continuous
monitoring of the on-the -air picture at
the operating console; sending an independent preview (cueing) picture to the
studio control monitors and to the client
room; a continuous preview picture at
the operating console; phasing of remote and local sync generators before
switching; emphasizing the sync component of an incoming remote or network video signal; and separate routing
of remote and network programs.

-it
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Chassis view of a "sync stretcher" used to boost the sync signals in relayed programs.

POTENTIAL TELEVISION APPLICATIONS
By

W.

R.

G. Baker, Vice -President, General Electric Co.

the television art progresses the
electronics industry will put the
AS television camera "eye" and the
picture tube to work in industry and
business, in the school room for child
and adult education, in our police stations for criminal detection and will apply them in our national defense systems.
One of the potentially great uses for
television, of course, is in the field of
teaching. The television picture tube
may never replace the blackboard but
its possibilities of reducing the training
period are so intriguing that it surely
will enlist the cooperation of the nation's
educators in applying the television
technique as an important supplementary teaching aid. Television demonstrated its ability to project a common
classroom into hundreds of police precincts and other training spots during
the war. Thousands of air -raid wardens
were given basic training in defense
work as they "studied" such subjects as
the incendiary bomb and gas protection
via the television screen.
Industry has numerous possible uses
for television which will be studied as
special equipments are devised for these
applications. There are those where the
engineer wants to watch an operation
but does not want to be present-some

mining operations, underwater exploration such as ship salvage, in explosive
or chemical plants and other dangerous
manufacturing operations.
These engineers lifted television out
of the amusement field and gave it to
the scientists recently at Azusa, California, to aid in getting close -up views
of dangerous testing operations of high thrust rocket motors at the Aerojet
Proving Grounds. High ranking Naval
officials, seated in a conference room

feet away from the test pits, saw
the rockets being fired as clearly as if
they were only a few feet away.
Television certainly has a place in
law enforcement's future. The Federal
Bureau of Investigation is studying its
application for direct use in the Bureau's work. Criminal detection and apprehension can be aided not only by the
direct telecast to the public in emergency, but also by televising the daily
700

Dr. W. R. G. Baker

lineup of suspects at police headquarters for the benefit of precincts in outlying communities. Development of equipment for police cars which now use radio so effectively is another logical step
in television's future applications.
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TV,

Electronics,

and Radio in '49
By BRIG. GEN. DAVID SARNOFF*
grams at the beginning of 1949 reveals
such progress that it guarantees continued advances in the development of
this new art.

Ultrafax
Combining the great advances made
by television with sensational achievements in radio relays and photography,
the Radio Corporation of America in
1948 introduced Ultrafax, a new system
TELEVISION set production, for of high -speed television communication,
and receiving
the industry as a whole, in 1949, capable of transmitting
printed
messages and
or
handwritten
will total approximately 2,000,000
books,
receivers. This, according to the documents, and even complete
newspapers, at the rate
best available studies, will be stepped magazines andwords
a minute. It was
up in succeeding years, and by 1953 the of a million
fer-.the first time
ted
ublicly
demon
industry's annual television set productóbér I, 1948, in thetibrary of
tion is expected to reach close to- 5,000,i-- -on
Congress, Washington, D. C. This á vel000. By the end of that year, the total
second aid
number of sets in oper&tion would be opment which splits the
high -speed
for
each
fraction
utilizes
is
nearly 18,000,000. Also; by 1953, it
intelligence,
promises
of
transmission
believed that a coast-to -coast television
a milestone in cothnetwork service will, have been made to be as significant
splitting of the
possible by radio relays and coaxial munications as was the
energy.
in
world
of
atom
the
cables.
While many uses for Ultrafax are
At present, r2-4-television stations
with
have been authorized by the Federal foreseen, its scope willWemultiply
foresee
the
and
experience.
time
Fifty
-sevCommunications',Commission.
and
Ultra
television
when
through
day
en are on the air. Seventy -five other
radio newspaper may be delivapplicants have permits to construct fax athrough
the air into every home
stations, and 312 additional applica- Bred
with
a television set. It will
equipped
networks
tions are pending. Television
to
have
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be
possible
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Recently, Chairman Way
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the FCC estimated that in anoth r twpp
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ivalent of forty
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seven or eight years from now. He allso to s of mail coast coast in one day.
We can Also en/ age the day when
pointed out that nine- tenths of a e
will pro_ de us with a new
ye,-----',
Últrafax
thing we learn comes through our
and added: "Television enables s to s ice of internatio al television. First,
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to
nd
light.
It
is
costly
build
speed of
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suitably
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be
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service upon which television is being
built. Sound and sight combined are
weaving a pattern that is more appealing to the mind than sound alone, so a
gradual fusion of these two great services is to be expected. More than 1,700

standard broadcasting stations are operating in the United States and construction permits for approximately
300 more have been granted. There are
39,000,000 homes equipped with radio
receivers in this country, which means
that more than 90 per cent of American
families have radio sets:::,
FM (frequency modulation) broadcasting continues to advance 'as indicated by the fact that the number of
FM stations on the air increased from
300 at the beginning of 1948 to nearly
700 at the close. More than 300 construction permits for additional FM stations have been issued. The number of
radio sets equipped for FM reception
increased to more than 3,000,000 in
1948.

Science and research

Industrial- electronics,'WOEW1

is

wide-

spread possibilities for useful application, continues to challenge our scientists and engineers. For instance, in
1948; -RGA.,introduced -a -new electron
tube, which acts as a "transduc ," converting mechanical vibrations into electrical pulses that can be studied as au1ible or visual signals. The tube is
smaller in diameter than a cigarette and
only half as long. It weighs only Ms
ounce. It is so sensitive that it can
measure the vibrations made by a fly
walking on a steel beam. Therefore, it
is easy to see what great possibilities
it has for use in such diverse fields as
the detection of defects in airplane construction, the causes of dynamic unbalance in rotating machinery, the measurement of the effects of oil well blasts,
recording blood pressure, studying under -water sound and numerous other
applications.
But so wide is the scope of radio
science today, and so great its possibilities for the future, that it is beyond
human power to foresee all the new advances that will appear. It is safe to
prophesy that some developments will
overshadow in significance many of the
achievements of the past. This much is
certain -our scientists and engineers
will continue to devote their energies
and skills toward extending the usefulness of the electronic and communication arts.
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TELEVISION KITS
By JOSEPH L. REIFFIN*

THE tremendous popularity of television has been aided in no small
part by the availability of very
fine receivers in kit form. These
television kits have enabled thousands
of people to build their own sets with
little difficulty and at really substantial
savings over the commercially manufactured brands. People in all walks of
life, regardless of their knowledge of
radio, have built from kits television
sets that perform as well as any of the
commercially available sets costing up
to three times as much. And the thrill
of accomplishment is something that
cannot be measured in dollars and
cents.

Some of the most popular kits are
the Television Assembly, Transvision,
Tech -master, and Telekit.
The manufacturers of Transvision
and Telekit have gone to great pains to
supply the builder with complete constructional details. The placement of
every wire and each component is given
in printed instructions and shown by a
picture- diagram. It is heartily recommended that the builder adhere closely
to these instructions. Short cuts and
"circuit improvements" are to be avoided because they usually result in improper operation of the set and unnecessary trouble shooting.
In the Television Assembly kit the
instructions are not as complete as in
the Transvision or Telekit. However,
complete wiring diagrams are supplied
showing the placement of all the wires
and components in a stage -by-stage sequence.
The Tech -master kit is essentially
the RCA 630TS receiver. This kit is
rather difficult for the inexperienced
man to build. No step -by-step instructions are supplied. However, a complete
schematic and a wiring diagram are
provided, and the experienced constructor can complete the set without

plug is to a car. Both appear to be good
until put to work. One badly soldered
connection can make useless an otherwise perfect television set. A cold solder
connection in a ground circuit, for example, can cause oscillation in the i.f.
stages and completely ruin reception.
Fortunately, it is just as easy to make
a good solder connection as it is to make
a cold joint. A few simple rules have
to be observed. First, the soldering iron
must be large enough for the work. For
the type of soldering required in the
construction of a television set, the
standard soldering iron is to be preferred over the newer gun type. The
gun is excellent for intermittent use,
but for continuous work, the regular
type is superior. The 100 -watt size with
a tip that isn't too blunt will serve very
well. The tip must be well tinned, and
it is an inviolable rule that acid-core
solder, or any type of acid flux, should
never be used.
The entire secret of good soldering
lies in getting the metal clean and applying sufficient heat. The iron must be
held to the joint until the solder has
flowed freely. When the iron is removed
after the solder has flowed over the

joint, nothing must be moved until it
has cooled and set. It is easy to distinguish a proper connection from a
poor one: the good connection will have
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Fig. 1-Hero is typical vertical oscillator.
a shiny, smooth appearance; the cold
joint will be rough and granular. A radio is as good as its soldered connections -make yours good!
Another gremlin that adds to the
woes of the kit builder is haste. The
rush to get the set finished and see a
picture on the cathode-ray tube results
in many wiring errors that are difficult
to trace in the finished set. It takes the
average man about 30 hours to construct a television set that has between
20 and 30 tubes. After working on the
set for 20 hours or so, it is normal to
become a bit impatient and want to
finish up. The speed -up invariably re-

too much difficulty.

The universal trouble
Probably the greatest source of trouble in the construction of any of the
kits is improper soldering. A cold solder
joint is to a radio what a bad spark
Television Consultant, Newark Electric Co.
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Chassis and some of the parts included with Espey TV 3K kit are shown here.
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sults in carelessness. A connection is
made to a wrong terminal. Or a connection is completely left out. This results
in much wasted time after the set is
presumably finished. For every hour of
speed -up, there may be two hours of
trouble shooting. Take it slowly -follow instructions. Care always pays off.

Television assembly
One of the popular kits on the market
is manufactured by the Television Assembly Co. of Brooklyn, N. Y. The 10 -,
12 -, and 15 -inch kits all use the same
chassis. The only difference is in the
size of the picture tube supplied. The
10 -inch kit also contains an ion trap
which is not used with the 12- or 15inch tubes.
One of the features of this kit is the
completely wired and factory -aligned
picture and sound i.f. and detector
strip. The front end, which may be
either the standard Sarkes Tarzian or
the DuMont Inputuner, is also completely wired and aligned. The con-

This rear view

structor has only to wire in the power
supply and sweep circuits. Th3 instructions supplied are fairly complete and
little difficulty should be experienced in
following the stage -by-stage breakdown. The following points are where
most of the errors are likely to occur.
A 200 -ohm, 50 -watt resistor is used

as a voltage divider to supply different
negative voltages to bias the various
stages. This resistor has five terminals,
all apparently equidistant from each
other. However, an ohmmeter will show
that, measured from one end of the
resistor to the various taps, you will
have, in successive steps, 7, 70, 150, and
200 ohms. If measured from the other
end, the taps would read 50, 130, 193,
and 200 ohms. Obviously, this resistor
must be put in the circuit in the proper
way. Close inspection will reveal that
the 7 -ohm tap is closer to one end than
the 50 -ohm tap is to the other end. The
resistor should be mounted so that the
7 -ohm tap is next to the end terminal
connected to the chassis. If it is in-

of the Tech- Master 630-TK

shown the high -voltage

compartment.

Front view of the Tech- Master 630 -TK kif without the picture tube in its place.
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stalled the opposite way, the set will
not function properly; the wrong bias
voltages will be applied to the tubes.
All the filter capacitors used in this
set are aluminum can elctrolytics. There
are two types of mounting plates. One
is made of bakelite and the other of
plain metal. The metal plate automatically grounds the negative terminals of
the capacitor to the chassis. The bake6J5
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lite type permits the negative terminals
of the condensers to be connected to
various parts of the circuit. It is of
utmost importance that the proper
mounting plate be used for each capacitor. Capacitors Nos. 26 and 27 are the
only ones that use metal mounting
plates; all the others use bakelite plates.
Another component likely to give
trouble is the linearity coil, which
mounts on the back apron of the chassis
and bears part No. 19. It has three
terminals, only two of which are used.
The prints do not indicate just which
two of the three are to be used; and if
the wrong two are inadvertently connected, the set will not work. A close
inspection of the coil will reveal that
only two of the three terminals have
any wire attached to them. The third
terminal is a dummy. The coil is waximpregnated, and the wire is very fine
but it can be seen. These two terminals
should be wired in the circuit as shown.
on the diagram.
In this kit all resistors are packed
in one bag. There is no way to tell one
from the other except by using the
color code. This method is very simple
and should not be difficult for even the
neophyte to master. The instruction
sheets list the color code with easy -tounderstand instructions. However, the
resistors vary in wattage ratings: I/.s -,
% -, 1 -, and 2 -watt carbon resistors are
used in various parts of the circuit.
Perhaps the easiest way for the novice
to determine the wattage ratings is to
compare physical sizes. There are four
different sizes. The largest will be 2
watts. The next in size will be 1 watt;
and so on down the scale.
It is important that the proper wattage resistor be used. Using a resistor
of smaller size than called for results
in overheating it, with consequent
change of its resistance value and
eventual failure. The wiring circuit
notes the size of the resistor to be used,
as well as its resistance value. Be sure
to look for the wattage ratings and use
the proper resistors.
All radio components are manufactured to certain tolerances. For example, a 1,000 -ohm resistor does not
measure exactly 1,000 ohms unless it
happens to be a precision resistor. Precision resistors are very costly and are
used only in expensive and accurate
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test equipment. The usual resistors are

made with tolerances of 5%, 10% and
20 %. That means that a 1,000 -ohm,
20% resistor can measure anywhere
from 800 to 1,200 ohms. The same thing
holds true for capacitors. In ordinary
radio circuits, these tolerances have
little or no effect on the operation of the
equipment. However, in certain sections
of a television receiver -such as the
vertical sweep oscillator and the horizontal sweep oscillator -wide tolerance
results in faulty operation. Since the
time constant is equal to the product of
the resistance and the capacitance, it
can readily be seen that an accumulation of tolerances in the wrong direction will result in an unsuitable time constant.
Make sure that the critical components in the vertical and horizontal
oscillator circuits are at least within

Fig.

3

-How to

extend the horizontal sweep.

a 10% tolerance. (This applies to any
receiver). Fig. 1 shows a typical vertical oscillator circuit. The critical timing constants are C, Rl, and R2. Fig. 2
shows a typical horizontal oscillator
circuit. The critical components here
are also C, Rl, and R2.
Due to the accumulation of tolerances
and wiring differences, it may be found
that there is insufficient horizontal
sweep voltage available fully to cover
the picture tube horizontally. It should
actually be possible to have too much
sweep, so that it will not be necessary
to drive the 6BG6 -G horizontal output
tube too hard. Overdriving this tube
results in poor horizontal linearity. The
horizontal size can easily be controlled
by the horizontal drive and width controls. This, of course, is only possible
if there is sufficient sweep to start with.
A simple change in the grid circuit
of the 6BG6 -G extends the horizontal
sweep voltage without undue distortion.
Such a change is shown in Fig. 3. Add
the 1- megohm resistor shown dotted
and change the .001 -µf grid capacitor
to .0005 µf.

various components. No tie points are
provided and the several open junctions
of resistors and capacitors present possible points of trouble. Liberal use of
spaghetti insulation is very helpful as
a safety measure.
Both Telekits use a stagger -tuned
picture i.f. system. The individual i.f.
coils are unshielded, a fact that makes
proper alignment quite essential, since
no two coils can be tuned to the same
frequency without causing oscillation.
Oscillation may still occur, even with
proper alignment, if all plate and grid
leads in the i.f. circuits are not kept
very short and separated. Close adherence to the printed instructions and the
pictorial wiring diagrams supplied will
minimize this trouble.
A 13-channel tuner, completely wired
and aligned, is supplied with each kit.
It may be found that the best sound is
not accompanied by the best picture.
In extreme cases, the wrong channel
sound will be present with the picture.
These conditions are brought about
by improper alignment of the picture
and sound i.f. In this stagger -tuned
system, the second picture i.f. coil must
be tuned to 22.3 mc. The sound take -off
coil is closely coupled to this second
picture i.f. coil and the take -off coil is
tuned to the sound i.f. of exactly 21.25
mc. The take -off coil serves a dual purpose: it supplies the signal to the sound
i.f. to be amplified and detected, and it
acts as a sound trap in the picture i.f.
by being so closely coupled to the second
picture i.f. coil. It is important that the
frequencies of alignment be held very
closely to have proper operation of the
tuner and the i.f. strips.
The conditions discussed earlier concerning the horizontal linearity coil apply to the 10 -inch Telekit set since the
same coil is in use here.
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The video output tube in these sets
is half of a 6SN7, operated with the
cathode grounded in order to obtain
maximum gain. The tube receives its
bias voltage through the drop in the
1- megohm grid resistor when a signal
is applied to the grid. When there is no
signal, the 6SN7 draws excessive plate
current because no negative bias voltage is applied. This will cause the plate load resistors to overheat and possibly
change value. Never attempt to operate
the set unless all the i.f. and r.f. tubes
are in the sockets. To do so may burn
up the 6SN7.

Transvision
The Transvision sets are very
straightforward in construction and
operation. The manual supplied with
every kit is very complete and covers
practically every contingency that may
arise. The builder, if he adheres closely
to the instructions, will have few
problems.
In all magnetic- deflection kits that
use the fly -back type of high -voltage,
supply-all the 10 -inch and larger sets
covered in this article-the 9,000 volts
is rectified by the 1B3 -GT /8016. This
tube uses an ordinary octal socket and
the 9,000 volts of d.c. is present on both
filament terminals- terminals 2 and 7.
The socket is usually mounted on a
piece of insulating material to keep

these terminals away from the metal
chassis. It is a good idea to remove all
the unused socket terminals so that
there will be no metal close to the high voltage terminals. Be careful to keep
all connections to these high -voltage
points as smooth as possible, since
corona will always seek a sharp point
to start its ozone -creating disturbance.
Corona discharge can be very troublesome.

Telekif receiver

The Telekit set, manufactured by the
Electro- Technical Corp. of Philadelphia, is available in a 7 -inch electrostatic- deflection model and a 10 -inch
magnetic-deflection model. These kits
are relatively inexpensive and use
fewer tubes than the other kits mentioned. Both models use standard circuits, and a complete instruction manual is provided. Due to the compactness
of the set, the wiring is quite crowded;
although when wired in the step -bystep sequence given, this is not too much
of a problem. It is important that care
be taken to prevent shorts between the
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THE U.S. Navy and the booming
art of television were introduced
to each other on January 10 and
the acquaintance promises to be a
long and profitable one for both parties.

The nation's tars -in- training can be expected in future to see a great deal of
the video screen. The programs they
watch may not be as entertaining as the
puppet shows and Broadway plays we

view in our living rooms of an evening,
but the high quality of the instruction
the Navy presents to its men by TV and
the large number of students who can
participate in it may some day help to
determine whether or not we'll be in
the vicinity of our living rooms and
whether the living rooms will still be

there.

A view of the set -i.p

for

a

television lecture taken from behind the control engineers.

The photographs shown on this page
were taken at Sands Point, Long Island,
a short distance from New York City,
at the Navy's Special Devices Center,
where an elaborate collection of cameras and control equipment has been
assembled to form the Navy Television
Studio. Here the Navy's first experiments in the important new technique
of instruction via video are going forward, carried on by a compact group of
instructors and technicians. That the
experiments are far from tentative is
illustrated by the extensive and costly
equipment to be seen in the photographs. Technical materials are of the
latest and best types, and the "programming" techniques are replicas of
the polished productions so familiar
nowadays to home TV viewers.
Two weekly experimental lectures are
being televised as this is written, on
Mondays and Wednesdays, from the
Sands Point Studio by 6,116 -mc relay
to a third -year class at the Merchant
Marine Academy at Kings Point, about
5 miles away. It is highly probable that
in the near future the lectures will be
sent via wire lines and radio links
which are available now -to Naval Reserve Squadrons at Squantum, Mass.;
Willow Grove, Pa.; Floyd Bennet Field,
N. Y.; and Anacostia, Md. Major commercial television networks have offered
the Navy their co- axial -cable links between cities and their air time-to

-

transmit instructional material.

It

is in

All official Navy photos
restricted viewing areas like this that the television camero is most valuable.

Television is Booming -Cash in on it!

The Navy believes television has two
special values. First and most obviously,
it is a means of instructing tremendous
numbers of men at one time. Naval
training, like that of the other armed
forces, is-or attempts to be-standardized, so that trainees of any particular course will graduate with the
same quality and quantity of knowledge.
In actual practice, not all instructors
have the same facility for teaching.
With students all over the country
watching and hearing the same instruc-
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Students view close -up of scene shown below.

tor, standardization would be a fact.
Another extremely important advantage of televised instruction is to reduce
the expenditure of money on teaching
aids and to increase their quality. There
are those who, in this month of March,
will find it hard to believe that the government has not all the money in the
world; but the fact is that a disassembled jet engine, for instance, costing
$12,000, cannot be put at the disposal
of every Naval training center in the
country. Such an engine is used at
Sands Point. Potentially the single engine can be placed on television screens
before thousands of students. The close up lens, in addition, can -and does
produce full -screen views of small parts,
something which can not be duplicated
in any other way. Each student has a
front -row seat and a perfect view of
the object for as long as it takes the instructor to describe it.
This is most important in cases like
that of the lower photo on the opposite
page, where a control system in an enclosed cockpit is to be demonstrated.
Without television not more than halfa-dozen students at a time could be instructed properly. With television, everything is clearly visible to unlimited
numbers.
In the event of a national emergency,
the results of the Navy's television experiments may prove a vital factor in
protecting the U. S. With country-wide
armed- forces centers linked by video,
millions of men in places separated by
thousands of miles can be shown and
taught procedures and techniques evolved only the day before. Dependence on
printed training directives alone, or
sending men to centrally located schools
may be a thing of the past.
The new experiments have been in
progress only a short.time, but already
educators, both civilian and uniformed,
who have been studying the reactions of
the merchant -marine students at Kings
Point, are highly optimistic. Admiral
Louis E. Denfeld has said that "the
most important peacetime job of the
Navy is to enhance the training of its
men." If in the future the Navy is better trained and better able to do its
job, it may well be because the familiar
Navy cry of "Now hear this!" may have
given way to a more modern phrase,
via television!
"Now see this"

-

...
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Television instructor Madine demonstrates a gun model for students

41/2

miles away.

Trainees working over a plotting board are televised for the benefit of fellow -students.
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Pattern Quiz

TV Test

By SOL D. PRENSKY
Test patterns are valuable aids to
servicemen and TV set owners in adjusting receiver controls. With a little
experience, the operator can tell at a
glance just which of the controls needs
adjusting. The serviceman also finds

patterns

a, decided advantage

when

di-

agnosing ailments in the receiver and
in identifying certain types of interference.

A number of test patterns are shown
below. All of these have defects caused
either by improper adjustment of one or
more of the receiver controls, defects in

I. Picture above or below center of mask.

the receiver, poor antenna, or spurious
signals from outside sources. Some can
be cleared up by manipulating one of
the controls on the front or rear panels,
a few by controls on or under the
chassis, and several cannot be removed
at the receiver.
All but one of the first thirteen patterns have defects produced by improper adjustment of one or more of the
controls normally found on the front or
rear panels. Defects in the others are
caused by faulty components in the receiver, poor antenna or outside inter-

4. Picture not stable.

Moves up and

down.

ference.
The owner of a TV receiver should
be able to spot defects in the first thirteen patterns and know just which controls need adjusting. Servicemen should
recognize all the defects and know just
what is required to correct them. Before
going further, study each pattern carefully, then decide how you would correct the defects. The correct solution to
these problems will be found at the end
of this article.
Photographs are by courtesy of Admiral, Du Mont, and RCA.

7. Fast

movement either

WAL''
N .o.a

proportion

2. Picture

out

of

3. Details

are

fuzzy

and

lack

horizontally.

sharpness.

5. Top and

bottom of pix are beyond mask.

6. Pattern
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fo left or right of center.

8. Bright

to right or left.

'

diagonal lines in background.

9. Contrast), picture tearing at the

top.
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10. Test

I

pattern

I. Picture

12.

is

Pattern

13. Frame

is

oval instead of round.

tilted with one side low.

is

stretched on one side.

displaced horizontally.

The defects in the patterns shown
above are due to improper adjustments
of the receiver controls, external signals
or defects in the receiver. Use the following controls or adjustments to correct the pattern:
1. VERTICAL CENTERING control.
2. WIDTH Or HORIZONTAL SIZE control.
3. Focus control.
4. VERTICAL HOLD control.
5. HEIGHT or VERTICAL SIZE control.
6. HORIZONTAL CENTERING control.
7. HORIZONTAL HOLD control.
MARCH, 1949

14.

Multiple images beside main image.

15. Uneven

16.

brightness and lock of detail.

Herring -bone pattern

17.

runs

across

pis.

Picture moves rapidly right or left.

8. BRIGHTNESS and CONTRAST controls.
9. CONTRAST and HORIZONTAL HOLD

controls.
10. VERTICAL LINEARITY control.
11. Rotate yoke of electromagnetic or

socket of electrostatic

C -R tubes.
12. HORIZONTAL LINEARITY control.
13. HORIZONTAL PHASE control.

14. FINE TUNING control. Re- orient an-

tenna.

15. FINE TUNING control. Raise

antenna,

use high -gain antenna or booster.
16. Practically no cure at receiver loca-

I

19.

B.

¡33

Dark horizontal bar across picture.

Dark diagonal lines across face of tube.

20. Horizontal lines of varying intensity.

21.

White streaks flash across the picture.

tion. Diathermy interference.
17. HORIZONTAL FREQUENCY and FINE
TUNING controls.
18. Check for open filter capacitors in

low- voltage power supplies. Look for

abnormal power drain.
19. Re- locate antenna. Use traps and
stubs in lead -in. Ri. carrier QRM.
20. FINE TUNING control. Realign set.
FM or sound carrier interference.
21. Often unavoidable. Re- locate antenna. Use shielded or co -axial transmission line. Ignition interference.
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'48 Year of TV Advance
By WILL BALTIN*
TELE VISION-the wonder baby of
1948 -has outgrown its infant
britches and is now a gangling
adolescent, rampaging across the
United States. Even the highly optimistic prophets, who a year ago predicted this with an air of caution, are
surprised by the actuality. Television
has thrust its way into virtually every
populous section of the United States.
Today 46,000,000 Americans are within
reach of television service. By the end
of 1949 an additional 25,000,000 people

will be able to have television.
Television went through many years
of struggle and disappointment to
achieve the stature of public acceptance.
Even 12 months ago it was almost
wholly confined to a handful of communities. The number of television receivers owned by the public numbered
less than 200,000.
*Secretary- Treasurer,
Television Broadcasters Association, Inc.

In

addition to stations shown

on map,

Max F. Balcom, president of the Radio Manufacturers Association, says
1949 will see an additional 2,000,000

Only 16 television stations were tossing images from batwing to dipole in
January, 1948, and these stations were
scattered along the Eastern seaboard,
in limited areas of the Midwest, and in
one city of the west coast.
This was the calm before the television storm of 1948. Manufacturers
shortly thereafter began to work up
steam on their production lines. Receivers, which in 1947 had been moving
out of factories into stores at the rate
of 10,000 or less a month, suddenly began to stream forward in a steady, unbroken flow.
The steady flow of TV sets became a
real gusher in January, 1948. In that
month alone, 30,000 sets were turned
out. Production mounted month by
month, and by the end of 1948 receivers
were coming off the production lines at
better than 130,000 a month-exactly
100,000 more monthly than were produced in January!

television sets available to the public.
Individual manufacturers admit, however, that Mr. Balcolm may be conservative in his estimates. This heavy
production of television receivers is necessary to keep pace with the immense
demands for sets by a highly enthusiastic public. Great population centers
like New York, Philadelphia, Chicago,
Los Angeles, and San Francisco can
absorb more than the total output for
1949 estimated by RMA, but other cities
must also be served.
Television programs were being received in 26 of the nation's leading market areas at the start of 1949. There
were, at the beginning of the year, 51
stations on the air and at least 73 more
were under construction. A total of well
over 100 television broadcasting stations in the United States by the end

WAGA -TV and WSB -TV. Atlanta, Ga., and WTVJ, Miami, Fla., are now in operation.
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Telerisieo
of this year is foreseen. This will mean
a potential audience in excess of 70;
000,000 throughout the nation.
While television stations mushroomed
across the country at an incredible
speed and receiver production skyrocketed to an extent that even amazed the
producers themselves, another service
essential to the commercial well -being
of the new industry was keeping pace
-the installation of facilities for network telecasting.
Radio thrived only after networks
were threaded from border to border
and coast to coast, so that millions of
people could hear the greatest enter-

tainers in the nation simultaneously.
Television is following a similar
course, but the facilities to make possible the interconnection of many stations are far more complicated as well
as more costly for television broadcasting.
The American Telephone & Telegraph
Company, which pioneered in network
services for radio broadcasting, has
also pioneered in television networking
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with great success. Two methods of

program transmission are available:
one the co -axial or concentric cable, and
the other the microwave or radio relay.
Fourteen months ago the only network facilities available in the United
States extended between New York City
and Washington, D. C. Then A.T. &T.
opened its first radio relay between
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The Bell System has plans

for adding terminations shown on the map above by next year.

Ind. and Louisville, Ky. Other connec- visual shows last year, and leading
Boston and New York City, seven tow- tions include Boston and Providence, lights on the Broadway
stage have apers that beam programs in either di- R. I.; New York and New Haven, peared regularly in
television
versions
rection. By June, 1948, when the Re- Conn.; Philadelphia and Reading, Lan- of stage hits. Now that networks
publican National Convention opened in caster, York, Harrisburg and Johns- wafting shows halfway across the are
counPhiladelphia, the A.T. &T. had again ex- town, Pa.; Philadelphia and Wilming- try, set owners in Chicago and
St. Louis
tended its network route, opening a co- ton, Del., Pittsburgh and Youngstown will have access to the
best New York
axial cable between Washington and and Akron, O.
entertainment.
Richmond, Va.
Until co -axial cable and microwave
Television cameras were also present
Another historic milestone was marked relay facilities can be extended further, at some of the past year's
most imporin networking when, early in October, many cities with television service will tant news and
sports
events.
The politithe Bell System made available a net- be dependent upon a third method of cal conventions in Philadelphia,
special
work route extending from Buffalo, network "connection." This method is sessions of Congress,
talks by President
N. Y., to Cleveland and Toledo, Ohio;
known as the kinescope recording or Truman at the White House or elseto Detroit, Mich.; Chicago, Ill.; Milwau- the Teletranscription system. All of where, the world
series, heavyweight
kee, Wis.; and St. Louis, Mo. Early this
the present operating networks-NBC, championship fights, Davis Cup tennis
year one of the great achievements in CBS, Du Mont, and ABC -have equip- matches, Army
-Navy football game,
the history of television was effected ment for recording on film, off the face major league baseball games,
and other
when, on January 11, the A.T. &T. drove
of a cathode -ray tube.
events were seen by millions.
another "golden spike" to link the East
Many of these programs, both comWhat
television in 1949, 1950,
and the Midwest. Telecasts marking the mercial and sustaining, are flown by 1951, andabout
on?
linking of the above cities to New York, air express or shipped by rail to staWayne Coy, chairman of the Federal
Philadelphia, Boston, Pittsburgh, Bal- tions outside the network routes for re- Communications
Commission, who chartimore, Washington, and Richmond in broadcast to large audiences of televi- acterized the expansion
of television
a 14 -city network took place.
sion set owners. By this method, many last year as "shooting along at superMost of the cities on the Eastern -to- popular network shows that otherwise sonic speed," foresees 1,000 television
Midwestern network are connected by could not be seen by many viewers are stations operating by 1955. At the presco -axial cable, but three cities are linked
available on a delayed basis. Among the ent time the FCC is trying to find
via microwave relay. One group of re- cities using kinescopes or Teletranscrip- trum space for 310 applicants whospecare
lays connects New York City to Boston, tions of popular shows are: Los Angeles clamoring for television station licenses.
another links Detroit with Cleveland, and San Francisco, Calif.; New OrJ. R. Poppele, president of the Teleand a third interconnects Chicago with leans, La.; Atlanta, Ga.; Memphis, vision Broadcasters Association,
Inc.,
Milwaukee.
Tenn.; Houston, Texas, and Seattle, forecasts there will be 134 stations on
Between 1949 and end of 1950, the Wash.
the air by the end of this year, 235 by
American Telephone & Telegraph ComWhile the expansion of stations and the end of 1950, and about 335 by the
pany plans to provide additional co- network facilities has staggered the im- end of 1951. He predicts the great rural
axial cable and microwave relay facili- agination, the vast improvement in pro- areas of the nation will receive their
ties to extend television network service gramming on television has been equal- television programs from satellite stabetween the following cities: Los An- ly amazing.
tions situated in rural sectors, which
geles and San Francisco; Milwaukee
Television programs are now featur- will feed off network routes passing
and Madison, Wis.; Buffalo and Roches- ing Hollywood and Broadway perform- through. These satellites should bring
ter, N. Y.; Toledo and Dayton, Colum- ers. Some of the brightest stars in the the number of viewers by 1955 up to
bus and Cincinnati, O.; Indianapolis, movie world took part in an array of 100,000,000 people.
MARCH, 1949
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Television Projection Methods
The basic problem in large- screen television is producing a bright enough image. The author, inventor of the
Skiatron, discusses some methods of solving the problem
THE rapid progress during recent
months of commercial television,
particularly for home use, has been
based primarily on the high degree
of perfection of receivers using cathoderay tubes with fluorescent-phosphor
picture screens. Essentially, the screen
consists of a thin layer of microcrystalline phosphor material (such as suitably prepared zinc sulphide), which is
scanned by the modulated cathode-ray
beam. The energy of the cathode -ray
beam, when it hits the screen, is transformed, in part, into light energy, resulting in the luminous picture.
The total light output of the screen
is limited by the electrical energy contained in the cathode -ray beam. Moreover, at the screen, this energy must
be concentrated within the area of the
scanning spot, which for a 525 -line picture means about 1/200,000 of the
screen area and amounts to about lhn
square millimeter, or 1/6,000 square
inch for a 10 -inch tube.
For a given screen size, the brightness can be increased only by increasing
the energy in the beam, by increasing
either the beam current or the accelerating voltage. Increasing the beam current tends to impair the definition by
increasing the spot size. Increasing the
anode voltage is better, and becomes
necessary in projection systems. When
the picture on the fluorescent screen is
projected by a magnifying lens or mirror system upon a viewing screen, much
of the light produced on the tube face
is lost in the final picture, because even

Fig.

I

-The

high-speed optical systems can gather
only a fraction of the screen light. For
instance, an f2 system would gather
only about 6% of the light emitted in a
forward direction by the screen. Therefore, projection receivers which produce pictures a few feet in width for
home use require up to 30,000 volts for

ABOUT THE AUTHOR
Dr. Adolph H. Rosenthal, associated for
mony years with the Scophony Corporation
as director of research and development,
is the holder of 15 U. S. patents, most of

them for television developments, and has
applications on file for 21 more.
Among the devices he has patented are
a method of attaching a TV camera to a
film camera so that the cinema director
can judge the picture as it is shot; a
scrambling system for pay-as- you-watch
television; and the Skiatron tube, de-

By DR. A. H. ROSENTHAL

cases) being produced by direct -view,
cathode -ray tubes up to 20 inches in
diameter with up to 12,000 volts of
anode potential.
The problems become serious mainly
for large picture sizes, such as those
required for schools, lecture halls, and

theaters.

Since the limitations are caused essentially by the fact that the picture
light is derived directly by transformation of the electron -beam energy, one
might expect that a more fruitful approach would be to utilize a standard
light source, such as a projection filament or arc lamp, and devise some
means to modulate the light and project
it on a viewing screen. The television
picture signals would have to be impressed upon some kind of light modulator.
SPECTRA

scribed in this article.

the second anode, and projectors for
theater -size screens require 80,000 to
90,000 volts. Naturally such tubes are
not without danger, because of both the
high voltage and the production of powerful X -rays, and they have to be used
with the same precautions as X-ray
tubes.
For home television, satisfactory pictures are (in the vast majority of

ultrasonic modulator uses a crystal to set up wave -trains in a liquid column.

Television is Booming-Cash in on it!

Fig.

2

-The optical action

of the modulator.

Such a system would have the great
advantages that the picture brightness
and energy would be independent of the

signal modulation, and consequently, so
would definition. Theoretically at least,
the picture brightness can be increased
by increasing the brilliance of the light
source. The picture signal merely actuates, like a relay or the grid of an amplifier tube, a light modulator to control the light source.
In the past, television has utilized this
principle in various ways.
The Kerr cell
The best -known light modulator,
found frequently in early television systems, is the Kerr cell, which utilizes the
property of certain organic liquids, notably nitrobenzene (CnH5NO2), to become birefringent under the influence of
an electric field (Kerr effect). The cell
consists of a capacitor of two or more
plates immersed in this liquid. It has
transparent windows which permit the
light from the local source to traverse
the capacitor in a direction perpendic-
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ular to the electric field between its
plates (parallel to the plates). The
light entering the cell must be polarized, for instance by a sheet of Polaroid, preferably at an angle of 45 degrees
to the direction of the electric field. After traversing the cell, the light is
"analyzed" by a second polarizing sheet
having its direction of polarization at
a right angle to that of the first polar izer. Thus, normally, no light will traverse the assembly, since the polarized
light from the first sheet is stopped by
the second one.
As soon as a voltage is applied to the
capacitor, and an electric field set up
in the liquid, the liquid becomes birefringent, behaving like a crystal and
converting the linear polarized light to
so-called elliptically polarized light. The
OW SPEED FRAME SCANNER

MIRRORS

LIGHT CONTROL CEO.
VIEWING SCREEN
HIGH SPEED LINE SCANNER

PLANE

Fig.

3-Complete

Ir

X AL
PLANE 2

-

sysfem uses scanning drums.

light now cannot be completely extinguished by the second polarizer. In other
words, light will traverse the assembly
with an intensity substantially proportional to the voltage applied to the Kerr
cell. The modulation is practically inertia -free and hence sufficiently fast
even for high -definition television.
The modulated light beam is focused
to form a spot corresponding to one picture element on the viewing screen. This
spot is made to scan the whole screen
and produce the picture by mechanical
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scanners, of which many types have
been developed. A preferred type consists of two polygonal mirror drums,
one for the line scan and the other for
the frame scan. Their speed of rotation
and phase relationship are controlled by
the synchronizing signals.
One of the main disadvantages of the
Kerr -cell modulator is the fact that, at
any given instant, it can pass the light
of only one single picture element to
the viewing screen, and thus (for a
525 -line picture) only 1/200,000 of the
screen area is illuminated at any instant. The brightness of this small area
would have to be 200,000 times as great
as the desired brightness of the whole
picture. Optical and electrical limitations make it impossible to send the required amount of light through the Kerr
cell, and therefore it had to be abandoned when a definition of more than
approximately 100 lines was introduced.
The ultrasonic modulator
Another light modulator of completely different design replaced the Kerr
cell for higher definition: the ultrasonic
light -modulator cell shown in Fig. 1 in
its actual form and schematically in
MARCH, 1949

Fig. 2. It consists of an elongated container with two transparent windows in
opposite walls. It is filled with a liquid
in which compression waves can be set
up by a crystal (X -cut quartz) forming
the bottom of the cell.
The crystal is excited by an ultrasonic- frequency oscillator at about 10
mc. The oscillator is amplitude -modulated by the video signals. As a result,
ultrasonic waves of varying intensity
are propagated in the liquid column.
Light beams from a standard light
source are sent through this liquid in a
direction perpendicular to the travel of
the ultrasonic waves. Depending upon
the amplitudes of the waves at any
point, more or less of the light at this
point is diffracted from its original direction. The ultrasonic waves are periodic compressions and rarefactions of
the liquid. They vary the liquid's optical
refractive index and act somewhat like
the optical diffraction grating used in
spectrographs.
Normally, without ultrasonic waves
in the liquid, the light traversing the
cell is stopped by an opaque disc or
strip; but when the crystal is excited,
and waves are created in the liquid, the
light diffracted by these waves can get
past the stop to be utilized to produce
the picture. The mathematical theory
of the cell and experimental evidence
show that the intensity of the light
passing the stop -the light directed by
scanners to the picture screen -is practically proportional to the amplitude of
the video signal.
At any given instant when a certain
modulation signal is impressed upon the
crystal, the crystal passes along the
modulation to the liquid just touching
it, and a wave of corresponding intensity starts to travel along the liquid
column with the sound velocity of the
liquid (approximately 100,000 centimeters per second for water). At each following instant new wave -trains are
started in the liquid. Thus, a whole succession of ultrasonic wave- trains, corresponding to successive video modulation signals or picture elements, is propagated from the crystal through the
liquid column, which therefore simultaneously contains the modulated wavetrains of a great number of consecutive
picture elements. Accordingly, the rays
of light passing through the cell at all
points can be impressed simultaneously
with the modulation of the many picture elements existing along the length
of the cell. By properly projecting the
light from the cell upon the viewing
screen, many consecutive picture elements can be seen at the same time.
Practical ultrasonic light modulators
have a liquid column of such length that
several hundred picture elements can
be simultaneously projected on the viewing screen.
Another way of expressing this desirable property of the cell is to say
that each picture element is active, not
just for the very short duration of its
scan over a given screen position, but
for the duration of the travel of an
ultrasonic wave-train through the whole
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length of the cell. A cell approximately
2 inches long can accommodate some
250 picture elements. This retention of
each element for the duration of many
scanning periods is called optical storage, and corresponds to a certain extent
to the electrical storage effective in
pickup tubes such as the iconoscope or
the orthicon, which made possible modern television transmission.
Naturally, as in the case of the Kerr
cell, the modulated light beams have to
be distributed in their proper locations
upon the viewing screen. This is done
by mechanical scanners, such as the
mirror drums. For proper line scanning,
that is, to produce a steady picture on
the viewing screen, the line scanner has
to rotate at such a speed that its scanning motion is exactly opposite to the
propagation motion of the ultrasonic
wave -trains as projected on the viewing
screen. It thus compensates for or stops
the motion of the wave- trains on the
screen. The scanning motors driving the
mirror drums are governed by the synchronizing signals, and immobilization
of the line scan can be accomplished by
proper layout of the components.
This principle has been utilized with
great success in the Scophony television
system. Fig. 3 diagrams the essential
components, including the light control
or modulator, the light source, the highspeed (line) scanner, the low -speed
(frame) scanner, and the picture

screen. Fig. 4 shows a Scophony theater
television projector in which a standard
motion -picture arc lamp is used as the
light source, and by which satisfactory
theater -size television pictures can be
produced.

Fig. 4 -Light source in Scophony unit is arc.

It would be very desirable if these
basic principles of using a standard
light source and utilizing optical storage could be applied in connection with
cathode -ray tubes, combining the advantages of both to obtain a large,
bright picture with nonmechanical,
purely electronic, picture scanning.
To do this it would be necessary to
replace the fluorescent C -R screen with

Television is Booming-Cash in on it!

381

Telerisiom

a light -modulator screen which would
change its light transmission qualities
in accordance with the cathode -ray
beam. Various effects have from time
to time been proposed to obtain such a

transparency variation.
For instance the use of a screen material which has some type of Kerr effect has been thought of; or the orientation of flake-like graphite or aluminum particles suspended in an insulating liquid by the C -R beam in such a
way that the orientation would have a
shutter action upon the light. No practical commercial applications of these
interesting effects are known.
It is interesting to recall that in the
book Electron Optics by L. M. Myers,
published in 1939, the author says:
"Again it has been suggested that some
material be used which is rendered
opaque by electron bombardment, but
there is no evidence that such a material has yet been found."
Actually, at that time a number of
patent applications were pending and
experiments were undertaken by the author of this article which gave evidence
that there were suitable screen materials which had the property of changing their opacity in accordance with the
modulation of a scanning cathode-ray
beam.

Future possibilities

The Skiatron tube
These researches resulted in the Skiatron system. Fig. 5 shows a diagram of
a Skiatron (from the Greek skia shadow; Skiatron- shadow -tube) projection
VIEWING SCREEN

VARIABLE OPACITY SCREEN

MATRON TUBE

LIGHT SOURCE
ELECTRON STREAM

Fig.

5- Skiatron

the crystal from the light source. Any
such "color center" is destroyed after a
short time through heat oscillations of
the crystal, and the liberated electron
moves further through the crystal toward the anode. During its travel it is
repeatedly captured by alkali ions and
made visible as a "color center" producing an opaque deposit in the clear
crystal. The total time of migration of
the electron through the crystal screen
layer and the duration of any local deposit are determined by the temperature
and electric field conditions to which the
screen layer is subjected. For ideal performance, each picture element retains
the opacity value impressed on it by the
scanning beam for the frame period,
until the beam for the next frame scan
returns to that element and impresses
on it the right opacity value for that
particular frame. The screen picture as
a whole is maintained throughout the
frame period and merges, element by
element, into the picture for the next
frame. This is complete optical storage.
Thus, the Skiatron offers the possibility of complete optical storage, use
of an independent standard light source,
and nonmechanical, electronic scanning.
No wonder that it has been called "the
dark horse of the television art."

ha: variable- opacity screen.

arrangement) and Fig. 6 is a laboratory
setup of the system. The screen of the

tube, which replaces the fluorescent
screen of ordinary cathode -ray tubes,
consists of an ionic crystal material
such as an alkali halide-for instance,
potassium chloride. This material exhibits the property of electron -opacity:
the normally clear and transparent
screen is rendered more or less opaque
by the scanning C -R beam. The opacity
created at any point on the screen increases with increasing intensity of the
cathode -ray beam. If the screen is
scanned by a picture -modulated beam,
the changing opacity of each point on
the screen results in a kind of lantern slide picture which can be projected
with an ordinary projection setup, using
a standard light source, upon a projection screen.
The theory of the opacity variation is
rather complicated. Expressed in a simplified way, electrons entering the crystal lattice from the C-R beam are temporarily bound to alkali ions near disturbances of the lattice, and a semi stable alkali atom is created which absorbs the visible light passing through

Though experiments have indicated

that ideal performance should be possible, a great deal of research work remains to be done to obtain satisfactory
contrast and ratio of change for tele-

vision. These individual requirements
have been attained sufficiently to have
made the Skiatron an important display
device for large-screen radar applications during the war. (In this connection the Skiatron has also been called
"dark trace tube. ") The crystal screen
can be applied by evaporating the alkali
halide in vapor form onto the screen
carrier, and the microcrystalline screen
obtained in this way has such a fine
grain that there is no difficulty with
definition. Actually, for facsimile application, it has been used with 2,000 lines.
The inherent advantages of this system and various promising avenues of
approach to the remaining problems
justify the expectation that this device will play an

ary colors, corresponding to successful

photographic and motion -picture color
processes such as Technicolor, Kodachrome, and Anscocolor.

Oil -film television
Another cathode- ray -controlled, lightmodulating screen has been developed
at the Swiss Institute of Technology by
Professor F. Fischer; it is called the
"Eidophor," and because of its principle
was described under the title "Oil -Film
Television" in the October, 1946, issue
of this magazine. In the meantime the
system has been further developed and
shows great promise, particularly for
theater television where certain inherent complications would be tolerable.
In discussing theater television systems, the so- called "intermediate -film"
process should not be forgotten. This

system, which goes as far back as 1932,
makes use of ordinary motion -picture
projectors through which the "intermediate film" is projected onto the theater
screen. The film results from photographing the screen picture of a C -R
tube on which an ordinary television
picture is shown. A refinement of this
simple principle is the showing of a
negative picture on the C -R tube which,
when photographed, gives a direct positive on the film. The time for development, fixing, washing, and drying has
been reduced to a fraction of a minute,
so that with this short delay the television picture can be projected on the
theater screen. Apart from this short
delay, the main disadvantage is film
cost, against which have to be weighed
the advantages of using a standard
motion -picture projector and of having
automatically a permanent record of the
televised program, which may be edited,
shown at any desired time, and used

for repeated performances.
It appears, then, that though the future path of home television can be
clearly seen in further engineering developments of the direct-view and projection types of standard fluorescent
cathode -ray tubes, the field of large screen and particularly theater television is still wide open for fundamental
laboratory research which will decide
which one of the various methods will
lead to the most practical goal.

important part in

television. Modern
science and engineering often have
a way of solving
technical problems
if there is sufficient

commercial demand.

The Skiatron

system also offers a
possible solution of
color television; it
is the only system
which makes possible a subtractive
color-television system based on suc-

cessive subtractive
screens in second-
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6- Laboratory

Skiatron setup. The light source

is

at the right.

RADIO -ELECTRONICS

for

Television

I39

Extension Viewers and
Remote Control for TV
New accessories

parallel a radio's

remote tuner and extension speaker
for greater TV viewing convenience
YEARS ago when the average radio was lots larger and heavier
than our current table models,
some set manufacturers produced
models that could be operated from different points within a given area, thus
making it unnecessary to go to the set
to tune in a station or adjust the volume. Some sets were supplied with extension speakers that could be installed
in different rooms so a single radio program could be heard throughout the
house with comfortable volume level.
Remote- control systems and extension
speakers were a decided advantage in
their day, but they have been discarded
-in all except a few deluxe models
because small receivers can be carried
from room to room with little trouble.
Until recently, the television set owner found himself in a situation similar
to the broadcast listener with a large
receiver without remote control or extension speakers. Viewing is usually
confined to one room in the house because TV receivers are usually semipermanent installations and are seldom
moved. Furthermore, the operator must
go to the set to adjust it. In so doing
he almost invariably blocks the view
of others watching the picture.
Two recent television developments
are destined to offer the television set
owner all the advantages that the

-

broadcast listener had with a remote receiver with extension speakers.
The remote control unit
The Transvision Remote Control Unit
is designed as an accessory for TV receivers with a sound i.f. between 21.25
and 21.9 mc. It makes it possible to op-

TOP OF CHASSIS

ceiver on or off, select any one of 12
channels and control volume, contrast,
and brightness at the remote location.
The unit, housed in a cabinet 6 inches
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of the unit pictured at left.

wide, 8 inches high, and 12 inches deep,
consists of a sensitive 12- channel tuner
-shown in dotted lines- consisting of
r.f. amplifier, oscillator, and mixer,
a cathode follower coupling circuit, and
auxiliary controls. Connections between
the set and the remote control unit are
made through 50-foot cables that are
wired directly to the set and connect to
the remote unit through plugs and connectors. The unit is shown in the photograph and the schematic is shown in
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erate the set from any point within a
radius of 50 feet. With the unit connected, the operator can turn the re-

Fig.

Transvision remote control is complete tuner.

channel audio i.f. signals present in its
plate circuit. A band -pass network
passes these signals to the grid of the
first i.f. where they are amplified, separated, and fed into the video and audio

1.

The mixer of a TV receiver usually
has video i.f., audio i.f., and adjacent-

i.f. channels. A trap removes the adjacent channel before it reaches the
video i.f. channel. The plate circuit of
the mixer and the grid of the i.f. stage
are high- impedance circuits and all
connections must be kept as short as
practical. This would make the remote
control unit impractical if it were not
for the 6AU6 cathode follower. This
tube acts as an impedance-changing
device that matches the mixer plate
circuit to a 72 -ohm co -axial line so the
signal can be transmitted some distance without appreciable attenuation
or interference pickup.
The method of coupling the transmission line to the grid of the first i.f. amplifier depends on the circuit and circuit components at the input to the
amplifier. If the grid inductor of the
amplifier is easily accessible, then two
turns of No. 20 wire can be wound
around one end of the coil and connected to the co -ax as shown in Fig. 2.
A special coupling coil is available for
sets where the grid inductor is shielded
or otherwise inaccessible. This coil is
mounted close to the grid and coupled
to it through a 3 -µµf capacitor as
shown in Fig. 3. The co -ax connects to
a two-turn winding on the special inductor. If the circuits in Figs. 2 and 3
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are not practical, a 100 -ohm resistor
may be connected between the normally
grounded end of the coil and ground.
The co -ax connects across this resistor
as in Fig. 4. This method cannot be
used if a.g.c. is applied to the first i.f.
stage.
The volume control on the remote
control unit is connected to the set
through two- conductor shielded cable
after the control in the set has been
disconnected. The shield connects to the
chassis or ground. One conductor connects to the lead that was removed
from the arm of the control and the
other goes to the lead that was connected to the hot or ungrounded side
of the control.
Connections to receiver circuits other
than audio and video are made through
an eight- conductor cable with an octal
plug that fits into a socket on the rear
of the remote control unit. Fig. 1 shows
the connections to the socket. The numbered pins connect through the cable to
the following points in the receiver:
Pin No.
Chassis or set ground.
Pin No. 2 -To arm of brightness control. (Disconnect all other leads from
the control.)
Pin No.
Directly to B -plus line in
tuner section of receiver. (If there is
a dropping resistor between tuner and
B -plus, remove it. Disconnect heater
and converter plate leads in the set.)
Pin No. 4-To lead that normally
goes to the arm of the contrast control.
Pin No. 5 -To lead that normally
goes to hot side of brightness control.
Pin No. 6 -To lead that normally
goes to ungrounded side of contrast
control. (If there is no connection at
this point, tape this lead.)
Pins No. 7 and 8-To terminals or
tie points for a.c. line cord. (Remove
the line cord or roll it up and cover
ends of plug with tape.)
When connecting the remote control
unit to sets other than those designed

1-

3-

Add -A-Vision cabinet houses a

10 -inch

tube.

by Transvision, it may be necessary to
make minor changes in the circuit of

the unit. Instructions for connecting
the remote control unit to a number of
commercial sets are given in the instruction manual for the unit. Instructions for connecting the unit to other

makes and models can be obtained from
Transvision.
Once the connections are made, the
set can be controlled only through the
remote-control unit. The switch on the
volume control turns the set on or off.
To adjust the set and control unit for
best operation, tune in a test pattern
and adjust the slug in the mixer plate
circuit (in the control unit) and the
slug in the first i.f. grid circuit (in the
receiver) for sharpest definition. Check
the adjustments with test patterns
from other stations.
The remote viewing unit
The Add -A- Vision unit Model A -101,
made by Vidcraft Television Corporation, is a 12-tube, remote- operated television viewer with a 10 -inch picture
tube. It operates with a conventional
receiver from which it receives the
video- frequency (v.f.) and a.f. signals.
More than 25 of these units can be connected as "slaves" to one standard
"master" receiver. Forty -foot lengths
of 52 -ohm co -ax and two -conductor
shielded cable are supplied to connect
the slave and master receivers. Video
signals are carried from the master to
the slave by the co-ax. The two -con1ST IF AMP
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require extra coupler coil.

ductor cable carries audio to the slave,
and B -plus from the slave to the cathode- follower adapter unit that matches
the high-impedance video circuit of the
receiver to the 52 -ohm co -ax. The slave
receivers are turned on and off with a
switch on the volume control on the
front panel. Stations are tuned in at
the master receiver.
Four different adapter units are
available for use with different types
of master receivers. Two are for sets
with grid- driven cathode -ray tubes and
6 -volt, 'octal- or octal -based audio power amplifiers; one for sets with 6 -volt,
octal -based a.f. amplifiers and cathode driven cathode-ray tubes ; and another
for receivers with 25L6 a.f. amplifiers
and cathode -driven cathode -ray tube.
The cathode -follower adapters are
connected to the master receiver by removing the a.f. power amplifier tube,
plugging an adapter into its socket and
inserting the tube in the adapter socket.
The cathode -follower adapter circuit
for sets with 6-volt, loctal or octal tubes
and a grid- driven cathode-ray tube is
shown in Fig. 6 -a. Adapters for sets
with cathode- driven cathode-ray tubes
use the circuit shown in Fig. 6 -b. In
this circuit a phase- reverser precedes
the cathode follower. Fig 6 -b shows the
adapter heater connections for sets with
6 -volt power amplifiers. Adapters for
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Photo shows the

12 -tube

Add -A- Vision chassis.

sets with 25L6 a.f. amplifiers have the
6AK6 heaters in series. The adapter
plug inserts these heaters in series with
those in the master receiver.
The adapter plug picks up the a.f.
signal from the plate of the power amplifier in the receiver and delivers it to
the grid of the 6K6 a.f. amplifier in the
slave unit.
The video signal is taken off the grid
or cathode of the cathode -ray tube in
the master and matched to the 52 -ohm
co -ax by the cathode follower. The coax from the master connects into the
grid of a two-stage 6SN7 video amplifier which drives the grid of the 10BP4
cathode -ray tube in the slave. Sync and
power supplies are conventional. The
IST IF AMP

Fig.

4

-Third coupling

method uses resistor.

Taybern Duplicator has 63- square -inch image.
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ways that of a dipole, and it was noted
that in many cases the best results
were obtained when it was used in the
"V" form, with the two arms at a fairly narrow angle. Capacity between the
two arms seemed to play an important

However the little Radion indoor antenna supplied with the receiver gave
surprisingly good results. In appearance a straight half-wave dipole, with
the arms adjustable in length for various frequencies, its action was not al-

ONE of the first portable television receivers on the market
is Sentinel's Model 400 -TV.
Housed in a leatherette-cov ered case not much larger than a standard oscilloscope cabinet, the total lifting force the carrier must exercise is
about 37 pounds. The term portable
doesn't carry the same connotation in
television
this stage of the game,
at least-as when referring to a portable radio receiver. The radio can be
operated en route (really a mobile receiver), while the televiser is merely
transported to various fixed operating
locations.
A portable televiser still requires an
adequate antenna. Sentinel has provided a collapsible indoor aerial (shown
atop the set). This has telescoping dipole elements and is satisfactory in
good reception areas and buildings not
constructed with steel. Sentinel carefully explains in its literature that the
indoor antenna will work only under
optimum conditions, but at least one
dealer's newspaper ad has told the public unqualifiedly that the set requires
no outside antenna installation. This is
no more true of the Sentinel than of
any other televiser. A direct line of
sight to the transmitter from the antenna is almost a rigid requirement.
Since that is not usually possible in
metropolitan areas an outdoor antenna
must usually be installed for best results with the receiver.
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part, and this was further borne out by
the fact that optimum reception was obtained with antenna lengths which differed from what would have been expected for straight dipole action.
The two chassis accommodate 20
tubes plus the 7 -inch electrostatically
deflected kinescope and selenium rectifiers. The function of each tube is
shown in the diagrams on this and the
facing page.
A Sarkes- Tarzian front end is used.
It provides for fixed tuning, each chan-

nel being selected on a rotary switch,
with no fine -tuning control. As judged
by audio distortion -or, in this case, the
lack of it -the tuning is remarkably
stable. R.f. tuning is by bandpass coils,
and the oscillator coils have brass
screws acting as variable cores. To
check tuning of each channel, the serviceman removes the front -panel escutcheon, revealing the 12 oscillatorcore screws and a sound -discriminator
adjustment. As a matter of fact, if the
owner is sure the set is not tuning the

stations on the nose, he can make the
adjustments himself. There is nothing
touchy about the adjustments; considerable wrist motion is required to make
a perceptible change in sound or picture.
There are only three controls on the

panel in addition to the channel selector. These are VOLUME (including the
un -off

switch),

CONTRAST, and BRIGHT-

NESS.

A

vertical strip of controls on the

rear of the set provides for horizontal
and vertical centering, focus, vertical
and horizontal size, and vertical and
horizontal hold.
Two chassis are used in the receiver.
The one containing the tuning circuits
and the front -panel controls is mounted
on the floor of the cabinet. The other,
carrying the viewing tube and high voltage supply, is mounted on the cabinet's side.
The

circuit

Circuitwise, the set is fairly conventional. The output of the 6AG5 mixer,
tuned to 23.4 mc, is capacitance -coupled
to the control grid of the 6AG5 first i.f.
Its plate circuit and the grid circuit of
the next (second) i.f. stage are resonated at 25.7 mc, and the plate circuit
of the second i.f. is tuned to 23.4 mc
and capacitance -coupled to the third i.f.
Plate circuit of this stage is loaded with
an i.f. choke and capacitance -coupled to
the 25.7 -mc input of the video detector,

This is the underside

of the picture -tube chassis. Eight preset controls are on the rear.

a 6AL5.
Since the set uses the intercarrier
system, the sound i.f. is taken from the
plate of the following video amplifier, a
6AU6, and amplified at 4.5 mc by a
single stage, after which it is demodulated by a 6AL5 ratio detector. A
6SQ7 and 6A S5 form the audio amplifier. The speaker is the standard small
or television size. The set, however,

-

sounds better than the average midget
receiver with a comparable speaker
possibly because of the larger cabinet
and the use of FM. A certain amount
of hum was noted in the set tested.
The high -voltage supply is unusual
and interesting in that two different
voltages are taken from the 6Y6 -G oscillator. One, rectified by the 1B3GT /8016, supplies 5,300 volts to the
bleeder system, from which polarizing
voltages are taken for the deflector
plates and to the No. 1 anode and No.
2 anode -No. 2 grid. The second r.f. supply-obtained from an additional winding on the high -voltage oscillator coil
uses a 6X5 -GT and supplies voltage to
one plate of the horizontal oscillator
and both plates of the vertical oscil-

-

lator.

Voltage to drive the high -voltage oscillator comes from a voltage -doubling
supply using selenium rectifiers. Other
voltages are supplied by another sel-

Here

is

the

r.f: i.f :audio

chassis. The Sarkes- Tarzian tuner is in box in the foreground.
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enium rectifier. Unlike some selenium rectifier television receivers, the 400-TV
has a power transformer, which has, in
addition to the regular windings, a
separate winding for the filaments on
the second chassis, and one for the 6X5 GT rectifier.
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Making and Installing TV Antennas
By I. QUEEN
HEN an antenna is incorrectly
transmission line, standing waves
are set up. If a low- frequency TV antenna is used to receive upper band signals, they may be present also.
To check for standing waves, grasp the
feeder at different points near the receiver terminals. The picture intensity
will change as you touch various parts
of the feeder. For example, at one
point the picture may blank out entirely; this will happen every half -wave
length on either side of this point.
If the picture can be improved by
touching the feeder at some point, the
improvement can be made permanent
(for that particular channel) by connecting a stub across the feeder. This
stub may be a piece of wire about 4
inches long connected at a point determined by experiment.
It is not easy to tap wires into 300 ohm twin -line, but a simple gadget can
be made for the purpose (see Fig. 1).
Cut a piece of polystyrene about ßy6
inch square and % inch long. Make a
slot lengthwise through it to accommodate 300-ohm twin -line with a rather
close fit. The slot is cut out by drilling
holes close together and then working

Fig.
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the drill back and forth to connect
them. A No. 48 drill may be used. Then
drill the polystyrene at each end and
tap for 4 -36 screws. If dimensions are
correct, the screws dig into the twin line and touch the conductors, making
it unnecessary to file or cut away the
insulation.

base on which a collapsible aluminum
mast may be mounted. For a good compromise, however, the antenna may be
mounted on a collapsible mast tied to
the TV table.
A more sturdy folded dipole is desirable if it is to be mounted on a mast
or rod. We have made one with round

Fig. 4 -This sturdy folded dipole is made of pieces of ordinary curtain rod. It telescopes.

In many cases where an outdoor
antenna is not feasible, a simple indoor
wire is surprisingly effective.
For the high TV band (channels 7
through 13) a folded dipole is more
convenient and effective. A popular
version, made of 300 -ohm twin -line, is
shown in Fig. 2. The antenna is one half wave length from one end to the
other and the conductors are shorted
at each end. At the exact center one
conductor is cut and the insulation removed to expose the wires. Another
300 -ohm twin -line connects the antenna
to the receiver. A thin strip or rod of
nonconducting material will be needed
to support the antenna in a straight
horizontal line.
The correct length for the antenna
may be found with the aid of Fig. 3 for
any frequency from 50 -225 mc. TV
channels are shown along the curve.
Feeders may be any necessary length,
but keep them as short as possible. The
folded dipole tunes broadly, and therefore is effective over several channels.
If a number of stations are in the area,
cut the antenna for a channel in the
center of the band or for one of the
weaker stations.
As the antenna is moved away from
a wall (or ceiling), the signal first
increases tremendously and then fades.
At still greater distances the picture
improves again. These standing waves
are due to reflection from the walls.
Height also affects the picture intensity, and the best location may be different for various stations (See p. 54).
The best setup is one which permits
the dipole to be moved about the room,
raised or lowered, and rotated for best
direction. A floor lamp makes a good

curtain rods about 20 inches long, with
one rod sliding within the other. The
length is just right for the high band.
Two of these curtain rods are needed.
On one unit, saw the inner rod in
half, leaving the outer one as is. This

will be the upper conductor of the antenna. On the other unit saw both inner
and outer rods through the center and
remove about 3/4 inch from each piece.
These are for the lower conductor,
which has a gap in the middle (Fig. 4).
The antenna is held in place by polystyrene supports. Make up two pieces
like the one shown in Fig. 5 and drill
1/4 -inch holes. Then saw the strip down
through the center of the holes. Screw
the two halves together around the
curtain rods to keep them in place.
Short the ends with long screws so each
side can be pushed in or pulled out like
a trombone. When completely telescoped, the folded dipole is 23 inches
long; when the ends are pulled out, the
total length is about 38 inches. A convenient base may be added by screwing
it to the polystyrene supports. Twin line feeders are connected to the lower
pair of screws which contact the lower

conductors.

UPPER DIPOLE
CONDUCTOR

MACHINE SCREW
OR BOLT

LOWER CONDUCTOR

SAW IN

Fig.

HALF

5- Supports for home -mode folded dipole.
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TELEVISION
in

EUROPE
The

Pye

-a

typical English television camera.

By RALPH W. HALLOWS

the European side of the Atlantic, 1948 was a year of extraordinary activity in television; and things will continue
to move rapidly in the coming year.
Besides Britain and France, which have
regular TV services dating from prewar days, experimental transmissions
will certainly get under way in 1949
in Holland, Western Germany, Spain,
and Russia. Transmissions are also to
be expected in Denmark and Sweden
and possibly in Norway, Belgium,
Switzerland, and Italy. There's no question that all of the countries mentioned
want television. Demonstrations were
staged in most of them (Russia excepted) during the past year by the French
mobile column of TV trucks or by British manufacturing firms exhibiting at
radio shows. The response was in every
case something more than enthusiastic;
people flocked to the shows. A joke in
one of the Danish comic magazines at
the time of the Copenhagen exhibition
took off on their popularity. The Danish
word for TV is f jernsyn which means
literally "seeing from afar." The cartoon shows a television screen surrounded by a seething crowd, dozens deep. On
the fringe of this hurly -burly, yards
and yards from the screen, stand a Danish Mr. and Mrs. Babbit. "Now I understand," says he to her, "what this
'seeing from afar' means."
ON

Transcontinental TV
At first blush the stage might appear
to have been so set that TV in Europe
was bound to be a success from the
word go. A while ago the Internation-

al Telephone Consultative Committee
(C.C.I.F.) worked out a plan for the
interconnection of all European capitals
by a network of co-axial cables. Work
on this scheme is going ahead fast and
should be completed in under three
years. And not only capitals, but the
majority of the most important West European cities are included in the
layout. All these cables can handle frequencies up to 2.54 mc and some up to

Events of real entertainment value taking place in any of the European
countries thus linked can be piped to
viewers in all the others -theoretically,
that is.
There's one big, bad snag. There is
no accepted TV standard for all of Europe; every country has its own number of lines -and all the numbers are
4 mc.

different. Here they are:

Britain
France

405
455
567
525

Holland
Spain
Bizonia
(Germany) 625
441
Russia
Some use positive modulation (peak
white = 100% carrier) ; some use negative (peak white = zero carrier). The
only common factor is interlaced scanning with 50 frames and 25 images a
second, and that was forced on them
by the fact that the supply -main frequency in Europe is 50 cycles. Hence,
though the co -axial hookup is there or
soon will be, it can't be used for transcontinental TV, for it's of no use to put
in at one end of a cable stuff that can't
be received at the other.

zontal sense anything like as good as
that in a vertical sense is half the number of images per second multiplied by
the aspect ratio and the square of the
number of lines.
Aspect ratio is the relation of the
horizontal side of the image to the vertical, usually 5 to 4 or 4 to 3. For ordinary double - sideband transmission
this means that the bandwidth to be
dealt with by transmitter and receiver
is twice as great. If single sideband is
used, the bandwidth is that given by the
formula above, plus approximately 1
megacycle.
Now, you can make televisers capable of handling bandwidths up to 5 or
perhaps 6 mc at reasonable prices; but
when the bandwidth goes up to 10, 15,
or possibly 20 mc, receiver cost increases by leaps and bounds. And that
means that the market goes down with
sickening thuds.
Let's be quite honest about it. How
many of our transmitters and receivers
today really do justice to 525 -line or
even 405 -line TV? Besides the bandwidth genuinely transmitted and re-

High -definition TV
Next to the British (I'd just hate to
seem immodest, but there it is) I haven't
a doubt that the French have been the
most go-ahead nation in TV in the last
twelve months. At the Television Congress organized recently by the French
Société des Electriciens in Paris there
were successful demonstrations of color
TV, of stereo -TV, of big -screen reception with images about 24 feet square,
and of very -high- definition TV by
means of different systems using 729,
819, and 1,029 lines. All of these sys-

tems, ingenious and successful as they
are, still have one drawback likely to
keep them in the laboratory rather than
the home entertainment class: they require an enormously wide range of mod-

ulation frequencies. The absolute minimum to make the definition in a hori-
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How the Emitron camera looks inside its case.
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ceived, strict linearity and proper interlacing are things which very much matter. If we can't guarantee these on a
comparatively small number of lines,
what improvement is to be expected
when the scanning lines are increased
by 50, 75, or 100 %?
Research and development in Britain
during the year have been active in 5
main fields:
1. The improvement of transmitting, link -up, and outside- broadcast
gear for use in this country with the
existing number of lines;
2. The working out of higher def-

inition systems for future use;
3. The production of big -screen apparatus for motion-picture theaters;
4. The production of prototype
transmitting gear suitable for opening up overseas markets both in the
Empire and in foreign countries;
5. The improvement of domestic
televisers.
Let's glance at what has been done,
taking things in that order. First, then,
the various equipments needed for better transmission in Britain. A most important advance made by BBC engineers is the development of repeater equalizers which now make it possible
to transmit modulation frequencies up
to 2 mc on ordinary telephone lines over
distances of 8-10 miles.
In other directions, too, outside broadcasting has been brought to a very fine
art by the use of the cathode- potentialstabilized Emitron camera and the employment of specialized and elaborate
gear in the O.B. (outside-broadcast)
trains of trucks.
The success of O.B.'s is due to no
small extent to the use of the latest
type of cathode - potential - stabilized
Emitron camera. There's an interesting
story about the development of this
camera in Britain and the U. S. I admit frankly that, when I read the first
accounts of what E.M.I. engineers had
done, I had some misgivings. Weren't
they trying to take the credit for an
American invention? Then I had the
patent files turned up, and here is what
I found. In 1934 (yes, as far back as
that) two E.M.I. engineers filed a British patent application covering the use
of a low- velocity beam of electrons to
scan a mosaic in a cathode -ray tube.
Actually, Farnsworth) had filed an almost identical application in the U. S.
a year before in 1933; but the E.M.I.
engineers knew nothing of Farnsworth's work, and he nothing of theirs.
Not until 1937 did Farnsworth apply
for a British patent. By that time the
E.M.I. patent was established here. The
result is that E.M.I. holds a valid patent
in England on cathode -potential stabilization but not in the U.S. while
Farnsworth's patent is valid in the
US. but not here. There seems to be
considerable justification for E.M.I.'s
claim that theirs is the world's most
sensitive TV camera. It is certainly
a revelation to receive clear, sharp O.B.
pictures when commentators are apologizing for not being able to give more
detailed accounts owing to the poorness
of the light; most sucessful telecasts of
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plays have been made from theaters
during actual performance and with not
a single watt over and above the ordinary stage lighting.
TV link -ups are vitally important
these days if the "tele" (Greek for
"far ") part of television is to mean all
it should. In Britain we're very much
interested in relaying over long distances, and two outstanding radio link
systems have been developed. The first
is the Marconi, which uses FM for both
vision and sound and operates with a
carrier frequency on the order of 500
inc. The relay station, which may be
unattended and entirely automatic,
picks up normal TV transmissions at
ranges up to 30 miles or so.
For connecting London with Birmingham, a distance of about 110 miles, another very successful type of radio link
has been produced. This uses AM with
a carrier frequency of some 300 mc;
with 100 -foot antenna masts suitably
sited, each relay has a range of about
20 miles. The stations are again of the
unattended type, and each contains
complete standby apparatus, which
comes into action automatically in case
of a breakdown.
The TV camera has become even
more elaborate than that of the film
studio and can now do almost everything that can be done by the cinema
camera. Typical British TV cameras
of today have three- or four -lens turrets, with lenses of 2 -20 -inch focal
length, electronic view finders and devices by means of which any lens, on
being brought into action by rotation
of the turret, engages with the iris control drive, indicates its iris opening
on one dial and its focal length on another, and adjusts the focus control to
match its travel to its particular requirements.
An agreement has now been concluded between the BBC and the mo-

This impressive photograph is ..::.
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tion -picture- theater interests. The BBC
will televise a certain number of films
each week, and in return the theaters
will give big-screen shows of a number
of TV programs. The Cine Television
Company has developed large -screen
projection apparatus, which will probably be in use in several London theaters
by the time this article appears.
With a view to breaking into new
markets abroad several companies have
developed very flexible TV transmitting
systems, easily adapted to suit local
preferences. E.M.I., for example, has
brought out a system suitable for 405,
525, or 605 lines. It can be used with
either positive or negative modulation
and the frame frequency may be 50 or
60 per second according to the frequency
of the main supplies.
In domestic televisers I feel that, of
the many notable advances made during the year, the three most important
are these. First, the Westinghouse voltage- multiplier method of obtaining extra -high voltage for the cathode -ray
tube anode straight from the secondary
of the ordinary main transformer by
means of a "ladder" of metal rectifiers
and capacitors. This system is now being developed to supply voltages of
2,000 to 15,000 or more for oscilloscopes
and televisers of all kinds.
Second, there's the Pye "transform less" receiver, using tubes (including
the viewing tube) of the a.c: d.c. type
and working quite well from d.c. mains.
Third come the Cossor and Sobell receiving systems using single -sideband
technique. The ever wider ranges of
modulation frequencies necessitated by
the demand for higher definition are
almost certain to lead in time to the
use of single -sideband methods in all
transmitters and receivers. Today, the
single -sideband receiver seems to be one
of the best ways of securing genuine
response up to 3 mc at reasonable cost.

Emitron television camera with its cover removed.
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Antennas For Television
Part III-Space loops are important factors

By
EDWARD M. NOLL

in choosing the best location for an antenna

and

each test. Proper orientation, of
course, was maintained throughout. A
thorough investigation revealed that
the only possible change in conditions
was that occasionally the test antenna
was placed in a slightly different place
after re-attaching the twin -lead. A
further study of this variable was un-

ONE of the most puzzling and
aggravating conditions a television installation man encounters is the apparent unpredictability of antenna installations.
Almost every serviceman has installed
the same type of television receiver,
lead -in, and antenna in adjacent homes,
only to find one set gives much better
performance than the other.
This odd behavior which is not as
mysterious as it appears, depends upon
three factors which, if not correctly
applied, may mean the difference between an excellent picture or almost
none at all.
The three factors which have so
much influence on the received signal
are: tuning the transmission line (discussed in previous articles) adjusting
the receiver for maximum gain (particularly in the tracking of the r.f.
stages) ; and utilizing the remarkable
properties of space loops.' Space loops,
present on television frequencies at any
height and along any terrain, make so
much difference in reception that they
will be explained in detail in this

in

dertaken at various heights up to 100
feet and in locations separated some 50
miles. Under all conditions space loops
were encountered. Repetitions of tests
on successive days gave the same results and indicated a permanent condition.

Why space loops exist
Space loops are points in space at
which there are signal peaks (loops)
space nodes are points of signal lows
(nodes). Both result from the propagation characteristics of television -fre;

;

quency waves.
At television frequencies signals
travel in substantially straight lines
and do not follow the earth's curvature
to any great extent. Waves traveling
upward are not refracted back by the
ionosphere as is the case with lower
frequencies. Theory regarding ground
waves at these frequencies has always
maintained that they are attenuated
rapidly, becoming practically useless at
any distance from the transmitting an-

article.

The authors first observed space
loops during routine comparison tests
between two types of antennas. The
lead-in was changed from one antenna
to another, and the gain increase on a
television receiver was recorded. Sometimes antenna No. 1 gave 20 -db gain
over No. 2, and at other times antenna
No. 2 seemed to assume gain advantages over No. 1.
The contradictory behavior was puzzling, since the same receiver, transmission line, and antennas were used

tenna.

Television transmitting antennas are
located as high above ground as possible. Primary radiation is direct and
straight away horizontally from the
antenna, but some waves travel upward
and some down. Those waves which
travel up usually continue through the
ionosphere and are lost. The waves

"/' -

*Television Instructors-Technical Institute.
Temple University.
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MATT MANDL*
which strike the earth do so at an angle.
and are reflected upward at an angle
approximately similar to that at which
they hit the earth.
Waves which make a small angle
with the horizontal at the antenna travel for a considerable distance before
they strike earth. They are reflected
from earth at the same small angle and
meet the direct waves. The reflected
waves either add to the direct waves or
subtract from them, depending on the
phase angle of each wave at the meeting point (see drawing).
Thus, at intervals along the terrain
over which the signals travel, there are
points of maximum and points of minimum signal strength. Maximum points
are places where both waves are either
positive or negative and therefore add
to each other. A television antenna
placed in such a space loop gives the
receiver a much greater signal than the
same antenna placed in a space node.
Between the loops and nodes, where
there is only partial addition or subtraction, the signal is lower than at a
loop, and higher than at a node.

Locations of loops
The positions of the space loops cannot be determined except by trial. The
antenna must be moved around until
the brightest picture is obtained at the
receiver, for the position of the loops
depends on the distance from the transmitting antenna and the angle of reflection at any particular spot.
The loops for the lower channels are
spaced farther apart than those on the
higher channels because of the greater
wave length.
The fact that the direct waves along
the horizontal plane change polarity
every half -wavelength would lead one
to believe the loops would be a wavelength apart. This is not exactly so because each ground- reflected wave arrives at the direct wave at a different
point, depending on the radiation (and
reflection) angle. The spacing of the
loops, however, does correspond roughly to a wavelength for any particular
television channel.
The loops in free space are always at
the same place, because they are the
result of transmitting-antenna characteristics and height above ground. The
same antenna will always put a loop
in a certain spot unless it is moved or
its height is changed.
Several conditions, though, will alter
the space -loop characteristic. If the antenna is placed near a building or other
object from which there is reflection,
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the waves reflected from the building
will also mix with the direct and
ground- reflected waves and nullify to
some extent the action of the ground
waves. Near such a reflecting surface
the space loops are much more closely
spaced and their effects are smaller.
On rare occasions the characteristics
of the ionosphere alter, and some of the
sky waves are partially reflected earthward. When this occurs, there is a decrease in loop energy and an increase
in nodal energy, giving results similar
to those obtained by reflection from a
building or distant hill.
In locations which are free from the
reflections that disturb space loops, the
difference on the viewing screen is very
decided. When the antenna is placed in
a node and contrast adjusted so that
the picture is barely visible, it will increase to the point of tearing when the
antenna is placed in a loop. The photos
show difference between loop and node
reception. Space loops exist for an indefinite height above ground and were
found by the authors as high as a hundred feet above earth.

Double loops
Since the loops for any channel may
be found in various places, there are
points where loops can be observed for
two or more channels. Such combinations occur because the angles of the
ground-reflected waves of both stations
and the direct waves of both happen to
be in phase and add. Thus, if channels
6 and 10 were weak, a place might be
found that would favor both. The location of coincident loops for two channels is somewhat harder than that for
one, while for three it would be extremely difficult. To find a junction of
three channels in phase at a certain
point means that three reflected and
direct waves at three different wavelengths must all be in phase. Such
spots might exist, but a large area
would be needed in which to conduct
the trial -and -error tests.
However, when it is necessary to favor one or two weaker stations, the
time spent in finding a space loop is
well worth while. On the higher channels there is usually a space loop within
a radius of about 30 inches from any
point.
A tin roof below an antenna affects
the positions of space loops by reflecting the waves which strike it. Most
metal roofs give the same effect as
bringing ground up to the level of the
roof. Since rain spouts come within a
few inches of ground, the capacitance
between rain spout and ground has sufficiently low reactance at the high television frequencies to make the tin roof
a virtual ground.
Space -loop locations are unpredictable indoors because of reflections from
walls and other objects, but they are
nevertheless present and can be utilized
in high- signal areas where indoor antennas are preferred. The indoor antenna must be moved about the room approximately 5 feet above the floor. The
procedure should be repeated at ceiling
MARCH. 1141

level to find the loop which gives best

performance.

Placing the antenna
To find the best position for an an-

tenna:

1. Use a simple test antenna such as
a single dipole or folded dipole attached
to a short, lightweight mast. This antenna can be carried about the roof or

other antenna site as signal reports are
relayed from the receiver.
2. Locate the position at which it
would be most convenient to mount the
antenna.
3. Orient the antenna toward the station or stations to be favored. (Remember that with correct orientation,
transmission -line leads can be switched
at the antenna with no appreciable
change in signal strength.)
4. With the antenna properly oriented, move it toward and away from
the station. Locate a point at which
the signal is maximum. This should be

The antenna

Moving

The
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within a wavelength of your starting
point. If the antenna cannot be moved
toward and away from the station,
move it in any direction possible until
a loop is found.
5. If more than one station is to be
favored, mark off a number of loop
points for each station and choose a
mounting position at a point where
there are loops for two or more stations, if possible. Always favor the
weakest station.
6. Install the antenna at the optimum
position. Remember that a weak station
can be aided further by adding a tuning
stub at the receiver.
While results with any standard antenna can be improved by taking advantage of these propagation characteristics, the next article will discuss
special antennas which utilize space
loops more fully.
This article is from a forthcoming book: "Reference Guide for Television Antennas."

'A phrase coined by the authors.

feeding this set was first installed in the handiest spot. Note light picture.

antenna about fo find a space loop resulted in a marked increase in the contrast.
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Television Accessories
For Improved Reception
III

Accessories aid TV sales and service

By ROBERT F. SCOTT
OF all

the television accessories

on the market, antenna boost-

ers or preamplifiers are perhaps the most interesting
from the standpoint of merchandising
and servicing. There is little need for
pointing out the advantages of a good
booster in obtaining a satisfactory pic6AK5
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by FM, TV, and short -wave receivers.
The boosters on the market use a
number of different circuits. The most
common types may have either grounded -grid amplifiers working into cathode- followers, neutralized push-pull amplifiers, or one or more stages using

high -gain pentodes with tuned plate and
grid circuits. The tuning methods are
about evenly divided between channel
switching and continuous tuning with a
variable capacitor. Circuits of boosters
using pentode amplifiers are shown. One
booster has a channel -selector switch,
and the others are tuned with a variable capacitor.
Fig. 1 shows the diagram of the TAB 99 antenna booster, made by Bud Radio,
Inc., for channels 2 through 6. It uses
a 6AK5 miniature pentode amplifier
with a tuned grid circuit and a broadband plate circuit. Power is supplied
from a built -in a.c. supply that is iso-

lated from the input and output antenna terminals.
Fig. 2 shows the Bud TAB -81 twostage booster, which has separate amplifiers for the high- and low -band channels. Separate tuning capacitors are
used for each band. A switch transfers
the antenna to either amplifier or directly to the receiver when the booster
is not used.

The Jerrold TV -FM Booster, made
Jerrold Electronics Corp., uses
switch tuning with a vernier control for
by

fine tuning adjustments. Its circuit is
shown in Fig. 3. The tuning switch has
one position for each channel on the
low band, one for FM, one for channel

three positions for channels 8-9,
and 12 -13 respectively. The trimmer in the plate circuit permits peaking
the booster on weak stations. This trimmer should be adjusted on the highest
channel with a weak signal.
7, and
10 -11,

booster.

ture in some fringe areas. Few servicemen would hesitate to recommend an
antenna booster as a cure for weak signals, but equally few would think of a
booster in terms of interference elimination.
The front end of a TV receiver is, of
necessity, a wide-band circuit having
little inherent selectivity. For this reason, the set can hardly disc iminate between signals from the Trtransmitter
and those arising from sources outside
the prescribed TV channels. Most boosters have a minimum of two cascade
tuned circuits, and can contribute considerably to the over-all, front-end selectivity of the average television receiver.
When a booster is connected between
the TV receiver and its antenna, the
added selectivity can, in many instances,
attenuate -or eliminate altogether -interference from adjacent channels, amateur and commercial fundamentals and
harmonics in the receiver's i.f. range,
FM stations, and the oscillators of near-

ANT

-1

1

PI+
1

JLto

io

\a
117VAC

Fig.

2-The Bud

TAB -B I antenna booster covers high- and low -band channels with two amplifiers.
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The input and output leads are cass6AK55
pacitively coupled to the 6AK5 ampliTRIMMER.leADJ
- 3.3µµf
OUTPUT
fier. The manufacturer states that best
500
3.3auf
VER`IEa
6
results are obtained when the leads
F
o.
03
from the booster output terminals are
rl 2
-.001
connected to the antenna coil of the
tuner in the TV receiver through a 4SI
150
foot length of 300 -ohm or co -axial line.
.001
This 4 -foot length includes the length
of lead between the antenna terminals,
on the TV receiver, and the tuner antenna coil, usually mounted on the front
.001
.001
of the receiver. If a longer lead must
be used, it should be 6 or 8 feet overSI,52,53,54 GANGED
all -never 5 or '7 feet.
A d.p.d.t. switch on the backplate or
cover permits the booster to be switched
ON BACK PLATE
between separate TV and FM receivers.
Terminals 5 and 6 on the switch, shown
enclosed by broken lines on Fig. 3, con.001
nect to terminals 3 and 4, respectively,
S
on the antenna terminal strip. A 6 -inch
piece of 300 -ohm line is used for this
purpose. The TV receiver connects to
terminals 7 and 8, and the FM set to 9
and 10.
Special backplates are provided to
permit connecting any one of four FM
FIL TRANS
or TV antennas to the input of the
S4
.14
booster and any one of four FM or TV
50n FUSE SEL RECT
2.2K
IIIVAC
receivers to the output. These back T.001
6.3V (FUSISTOR)
T20.150V20¡
plates, available for 300 -ohm lines or
72 -ohm co -ax, make the booster especially useful in locations where multiple
Fig. 3 -The Jerrold booster has a single amplifier that covers all TV and FM channels.
.antenna arrays are used or where the
incoming signal must be boosted and
strength meter is a compact high -gain of a TV receiver can re- radiate a signal
fed to different receivers.
Other items of particular interest to superhet receiver covering the televi- that interferes with other receivers. The
the TV serviceman are the T -72 match- sion frequencies. It has a 13- channel amount of re- radiation can be detering transformer (see photo), and the tuner, two i.f. amplifiers, a crystal de- mined with the meter, and steps can be
tector, audio amplifier, and a calibrated taken to attenuate the signal.
Model FSM -1 field- strength meter.
meter that measures field strength from
In large apartment houses where
50 to 50,000 microvolts at the 300 -ohm
there are a number of TV sets in opantenna terminals.
eration, there is always the possibility
A unit of this type is highly useful to
that one or more of the sets radiate
TV servicemen, installation crews, and
spurious signals from their high -fresales organizations. The latter group quency oscillators. These spurious racan make measurements in an area to diations frequently play havoc with the
determine the possibilities of good TV pictures on sets tuned to other chanreception before concluding the sale of nels. Under normal conditions, there is
a TV receiver. Installation crews can little that anyone can do in locating the
install an antenna and orient it prop- offending receivers without the full coerly before the receiver is delivered. In
operation of set owners in the building.
areas where it is necessary to experiBy connecting an a.c. extension cord
and probe antenna to the field- strength
A small transformer replaces matching stubs.
meter, the serviceman can tune in the
offending signal and track it to its
The T-72, made by Workshop Assosource. The meter indication increases
ciates, is a broad -band unit designed to
as its antenna is brought close to the
work efficiently at frequencies between
antenna
of the offending set. When the
50 and 225 mc. It is especially designed
set is located, its owner may be perto match 72 -ohm co -axial cable to resuaded to add a booster or stubs to stop
ceivers with 300 -ohm antenna input
the radiations.
circuits. The transformer is in an aluminum can 1% inches in diameter and
113/16 inches long, with a miniature coFront of Jerrold all -channel TV -FM booster.
ax connector at one end and a 6 -inch
length of 300-ohm line coming out of its ment with different antennas to deterside.
mine the most efficient type for an inThe coils are wound on a special poly - stallation, the antennas can be comiron form with a foil sleeve between the pared by measuring the amount of sigwindings. There are 6 turns on the 72- nal at the ends of the lead -ins. Serviceohm winding and 12 turns on the 300 men will no doubt find the field-strength
ohm winding. This turns ratio develops
meter useful in identifying and tracka 2 to 1 voltage ratio while providing ing down TVI (television interference).
the required impedance ratio. The volt- By plugging a pair of phones into the
age standing-wave ratio is 1.8 at 50
meter, the interference can be heard;
mc, 1.1 at 100 mc, and 1.3 at 225 mc.
its strength and frequency can be deThe Transvision Model FSM -1 fieldtermined with the meter. The oscillator This field -strength meter aids TV servicemen.
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French High- Definition TV
The French Government and European

manufacturers of receivers
prepare for 819 -line tele

vision transmissions
By E. AISBERG*

Eiffel Tower bristles with TV antennas.
Ladder enables workmen to reach the elements.

The

T

4

present there is only one television transmitter in France.

Its antenna, installed atop the
Eiffel Tower, dominates a wide
area of the Parisian region. The highfrequency television transmitter equipment is installed in a subterranean
chamber situated at the base of one of
the four pillars of the tower.
The video frequencies come from the
Alfred Lelluch Center (so named after
a brilliant radio engineer who distinguished himself in the Resistance and
was killed by the Germans) which is
situated on the other side of the Seine.
(If France no longer has its Radio
House, it at least has a magnificent
building dedicated to television. It comprises numerous studios, some of which
can accommodate as many as 250 spectators. It even has a bathing pool, one
of the walls of which is a great sheet
of glass behind which the television
cameras can register the maneuvers of
the divers under the water.)
The present television standard is 455
lines with 25 complete images (50 interlaced fields) per second. It must be
remembered that a.c. is standardized at
50 cycles per second in France; thus we
have 25 images instead of 30. Transmissions are at 46 mc (6.5 meters), and
the sound channel is at 42 mc.
How many telespectators are there?
There is no official figure, and estimates
run freely from 10 to 20 thousand.
Wladimir Porché, the director of television broadcasting, is less optimistic.
*Miter, Torte

Io Rodio, Paris, Franca

Television is

H»=1ag-Cash

In the course of a recent press conference, he answered a reporter's question
with an estimate of approximately
three to five thousand. The greater part
of these have self -constructed receivers.
A dozen or so manufacturers are putting televisers on the market. Prices
range between 60,000 and 300,000 francs
($120 to $600 at the present exchange).
The transmissions cover 12 hours per
week (not per day) and are composed
for the most part of movie films. Direct
pickups are not very abundant, chiefly
because the budget for television is extremely small. Up to the present, television, like radio broadcasting, has been
supported by the state; and while radio
broadcasting has benefited from a relatively comfortable budget because of the
tax paid by the listeners, television has
been treated like a poor relation. It has
been suggested that its destiny be confided to a "pool" in which state and industry would be represented practically
on an equal basis. It is also possible that

Experimental work will take place at

819 lines at frequencies between 174
and 216 mc (1.72 and 1.42 meters).

This new standard was not chosen
without difficulty. Several companies
competed for acceptance of their pet
systems. Philips, for example, favored
scanning at 625 lines. Thompson -Houston demonstrated the advantages of 729
lines. Radio -Industrie, which is directed
by the young inventor Henri de France,
preferred 829 lines. Finally, the eminent
pioneer of television, René Barthélémy,
Member of the Academy, who directs

television might benefit from the resources of advertising, which would
both encourage and permit more rapid
advance.
The new standard
Incidentally, a great revolution is on
the point of being accomplished. A publication, which in general discusses only

very boring subjects, has interested itself in television. In its November 19,
1948 issue, the Official Journal of the
French Republic published a notice establishing a new standard for television.

Is on it!
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the television department of the Compagnie des Compteurs, has developed
and has for some time been advocating
a television system of 1,029 lines.
This is just to show what an embarrassing number of choices was placed
before the commission charged with the
task of studying the new standard. It
was decided that the system of 819 lines
offers the same definition as standard
moving -picture film, and that the resulting band width would not be prohibitive.

Debut in 1950
The present system of television will
not cease to function immediately. To
protect the present owners of televisers
designed for 450 lines and to avoid
stifling the present television industry,
the state has guaranteed to maintain
transmissions on the present standard
until January, 1958. Transmission on
the new standard will commence early
in 1950. The beginning of 819 -line transmissions at Paris will also mark their
debut at Lille and Lyons, two cities
which will be connected to Paris with
a co -axial cable functioning at 1,000 me
(30- centimeter waves).
In installing a transmitter at Lille,
the French broadcasting administration
seeks, not only to serve the densely pop lated North of France, but also to extend its influence over western Belgium.
That country does not yet have a television transmitter. An excellent opportunity is therefore available for France
to spread its new standard in the countries of Benelux.

Technical and economic effects
French technicians are now studying
the consequences that will follow adoption of the new standard. For one thing,
little indeed is known about the laws of
propagation for waves in the order of
1.5 meters. The present medium- definition transmissions at 6.5 meters cover
a radius of 80 kilometers perfectly, and
are often easy to receive at much greater distances, attaining 250 kilometers at
times. But the much shorter waves to
be used for the high- definition transmissions will certainly not have as great a
range and will act more like light
waves; that is, they will have numerous
"shadows" at points at which hills or
other obstructions are in their direct
path.
On the other hand, it is known that
the bandwidth of a television transmission is proportional to the number of
lines per frame (maintaining a constant relation between the width and
height of the image, and considering
that the definition must be the same
both vertically and horizontally). The
formula generally employed is:

France's only television transmitter

is

in base of Eiffel

ficient 13 by 15.6. N is number of lines.
Applying the above formula, we find
that for 455 lines the width of the modulation band is 2.7 mc. For 819 lines,
this same band stretches over 9 mc.
The fact that the band of frequencies
extends over 9 mc makes it necessary
to use very highly damped (broadband) circuits in the receiver, to pass
the extremely wide signal. Because of
this high damping (or "swamping ")
the gain of these circuits is very low. It
is made even lower by the poor efficiency
of electronic tubes at very high frequencies. Therefore, receivers for high definition television must have a considerably greater number of stages of

Tower. This

is

the control room.

amplification than do medium- definition
receivers. This is only one of the factors
that will increase the sale price of these
receivers.
The economic factor tends to make
television specialists pessimistic. The
present price of televisers is prohibitive
for the great mass of French people.
As a matter of fact, the cheapest receiver represents three or four months'
wages for a skilled laborer or a stenographer! The receiver for high- definition
television broadcasts will cost from 25
to 30% more, according to the experts.
Television has plenty of obstacles to
overcome to become truly popular in

France!

= 13CN210-6.
In this formula

AF

C is equal to 1 for
black-and -white television and to about
2 or 3 for television in colors. AF, the
bandwidth, is expressed in megacycles.
This formula is applicable to transmissions of 25 images per second. For 30
images per second, replace the coef-
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A group of representative TV antennas. Numbers are the figure numbers which are
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NEW TV ANTENNAS
THE general trend of recent design
in TV antennas has been to provide more rugged mechanical structures that can withstand the rigors
of rain, snow and wind; and also to design the antennas to match 300 -ohm
transmission lines.
The antenna engineers have also paid
attention to the rapidly increasing problem of interference from different stations (and reflected waves) and have
provided antennas with directors and
reflectors to give a more selective reFig. II (below) -VeeD-X mount is inserted
in top of chimney or
vent pipe to hold an-

tenna.

12

(above)

-South

River an-

tenna

chimney

Fig.

mount has metal
straps.

ception pattern. This feature helps to
eliminate ghost images.
The city dweller often has difficulty
in getting permission to erect an antenna on the roof, and frequently must
do the best he can with an indoor antenna, or one mounted outside a window. Several manufacturers are now
offering window -mount antennas provided with simple supports to hold the
antenna in place. One model, made by
Hy -Lite Antennae, Inc., is in Fig. 1.
A novel form of indoor antenna made
by Veri -Best Television Products, Inc.,
is in the form of a picture frame. The
antenna can be slid out at one side of
the frame to shift it to a more effective
position when necessary. See Fig. 3.
Another indoor antenna (Fig. 2) is arranged on a tripod. It is fitted with a
reflector element, and spring clips permit shifting the transmission line connections for best results. This antenna,
a product of Colen Gruhn Co., Inc., may
be connected across the terminals of
the line leading from an outside antenna, and thus provides additional opportunities to eliminate ghosts by shifting the position of the arms and reflector of the antenna inside the house.
Many indoor antennas of the beneath the- carpet variety are offered, but an
outside antenna, even if window- mounted, usually gives better results. The
television public is often confused by
misleading advertisements which state
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By HARRY W. SECOR
that a certain receiver "needs no outside antenna." Broadly speaking, one

receiver is as sensitive as another, and
if one set will pick up a good image in
a given location, any other average set
will do as well. The question of whether
an outside antenna is necessary deper. is
principally upon the reception conditions and the signal field strength available at a certain location, and not upon
the relative merits of this or that receiver. Some sets may be slightly more
sensitive than others, but a location that
demands an outside antenna for one receiver will almost invariably require an
outside antenna for any other receiver.
For the TV set owner residing in the
local or strong -signal zone of the station, a simple dipole or folded dipole,
plus, perhaps, a reflector, may yield a
satisfactory signal. Where interference
from another station or strong reflected
waves is encountered, a more directional
antenna may be necessary. One of these
directional arrays, the Roger YagiBeam, is illustrated in Fig. 4. Such an
array may have several directors and
one or more reflectors. The multiple directors sharpen up the lobe or field of
signal pickup, reducing interference
and picking up a stronger signal from
the desired station.
A number of omnidirectional antennas are offered. Where the receiver is
located in a strong -signal zone free
from ghost reflections these may be the
answer to the problem of receiving several stations.
To receive the high- and low-frequency television bands with greater
efficiency, some manufacturers supply
a long and a short antenna, mounted
close together, and suitably connected
by a phasing unit (usually a loop of
300 -ohm transmission line) so that the
entire unit can be joined to a single
transmission line. In some of the all frequency designs the two antennas are
independently adjustable, and each can
be pointed in the most desirable direction. Fig. 5 shows a typical one of these,
the Hy -Lite antenna.
A new conical type of antenna intended for FM and TV reception is
especially designed to give the strongest
possible signal. The Workshop Associates antenna shown in Fig. '7 is an
indoor antenna, made of aluminum foil
and heavy corrugated cardboard. Another semi -conical type of antenna,
made by Telvex, Inc., is shown in Fig. 6.
There are in general two ways to
increase signal pick -up. One is to locate
the antenna as high as possible; the
other is to provide a number of antenna
elements or bays, one above the other,

and connect these by phasing units.
As the average set owner is usually
limited in the height at which he can
mount the antenna, the solution for
weak or fringe-area locations lies in the
use of stacked arrays. One of these, the
JFD Sky-King, is shown in Fig. 8. Another, made by Amphenol, is in Fig. 9.
A special type of stacked array is the
Tricraft Model 400, shown in Fig. 10.
Each of its elements consists of a long,
thin dipole which is a half -wave long at
'70 mc, connected through inductive
rings to a shorter and thicker dipole a
half wave long at 128 mc, forming a
combination which is reasonably effective over the high and low television
bands. Many of the other antennas described here are also available as stacked

arrays.

Aids to the installer of TV antennas
have been perfected by several manufacturers. One of these is the Vee -D -X
chimney or vent -pipe antenna mount
illustrated in Fig. 11. An effective
chimney clamp made by South River
Metal Products Corp. is shown in Fig.
12. A spring-clamp device to take up

Fig.

13- Tricraft Adjust-O -Line

prevents sag.

the slack in transmission lines is illustrated in Fig. 13. It is manufactured
by Tricraft and is called the Adjust-

0-Line.
A number of lightning arrestors have
also been produced. These are especially
important for television receivers, most
of which have balanced inputs and no
external grounds. One of these, the VeeD-X, is shown in Fig. 14. The transmission line fits into the groove along its
top, and is clamped by the two bolts.

Fig.

14- Lightning

arrestor protects the set.

The arrestor ground connection must
be made to a water pipe or moist earth.
Unit is best installed just outside the
window through which the transmission
line leads.
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Receivers Assembled From KIts
=Play I3íg Role in TV Advance
Men and women all over the country are

building TV sets. Service problems diagnosed by mail hold upkeep costs down

By HERBERT D. SUESHOLTZ*

TELEVISION, now a major industry, is expanding at a rate which
surpasses the most optimistic forecasts: its seven -league boots have
outstripped even the phenomenal
growths of the automobile, moving picture and radio industries. Many factors
are involved, but a large contributor,
and the one we are here interested in,
is the television kit designed for easy
assembly.
The world did not immediately revert
to normalcy after the war -far from
it. Shortages of space, materials, and
personnel afflicted television as well as
all other businesses. Manufacturers of

finished television sets realized that
merchandising was impossible without
trained technicians for the proper installation and servicing of their receivers, and started training them, a long
and tedious process. Deliveries were unable to satisfy even a small percentage
of the demand, and few radio servicemen were able to study or become acquainted with the novelty.
With the advent of the television kit,
the picture changed: Because of the
specialized designing, simplified method
of packing, and easy -to- follow instructions, it was made possible for anyone,
regardless of background, to assemble

General Manager, Tranavision, Inc.

from one of these kits an excellent television receiver, and often to make
spare-time money or a good living in a
new business. Because of the simplicity
of the assembly, greater knowledge
came to the builder : his time was not
wasted in attempts to work out major
technical problems, but was efficiently
utilized in learning about video circuits.
However, everything is not always
plain sailing; expert advice is necessary
on occasion, and to meet this need
Transvision found it necessary to maintain an engineering staff, a highly
trained technical correspondence department, and factory- trained service
agencies in all television areas. Weekly
bulletins are sent out to all service
agencies to keep them up-to -date on new
features and trouble- shooting methods.
In addition, the instruction sheets
have been expanded to give basic information on servicing, installation and
performance of the television receiver;
a Service Notes Manual has been issued,
which is a compilation of servicing
problems encountered, with their solutions; and a basic home study course
which allows the kit builder to add
further to his knowledge has been developed.
But
special, emergency problem
may arise, a thousand miles away from
New Rochelle, New York. Then long range diagnosis must be resorted to.
(In one such case, a very insignificant
resistor, whose cost was far less than
the resulting correspondence, was improperly wired, but it was a very difficult case to diagnose. However, the
result was a perfect set and a satisfied
customer, and certainly the end justified
the labor required to achieve it.)
Television troubleshooting is, to the
man experienced in both television and
radio, easier but more time-consuming
than radio, because what appears on
the face of the picture tube makes possible a complete diagnosis of the trouble

-a

Many kifs are built by persons with no radio knowledge. This constructor h at final stage.
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-provided the technician can see the

set.
Troubleshooting by remote control,
however, is a problem unique in itself,
because it is necessary for the correspondent to visualize what appears on
his tube and to explain what he sees so
the technician can understand it. Legal
battles have often proved how difficult
it is for two witnesses to agree on what
they see, and television proves the rule.
Yet precisely this service is rendered
to many thousands of customers-troubleshooting by remote control. Fifty to
a hundred letters come in every day
from all over the country, and are
routed to the department best equipped
to handle the particular problem. The
Service department, the Testing department, the Parts department, the Educational department, and the Engineering department each receive a share.
Sometimes customers become old friends
by mail, and write about their business
and personal, as well as television,
problems.
A typical letter is this one:
"I have a case that seems to baffle all
those people I have to date encountered
who are supposed to know a little something about television. My main trouble
is that my picture is cut vertically in
half and there seems to be a picture in
the background also. We checked the
horizontal sweep and it was operating
at a frequency of 30 kc instead of the
usual 15.75 kc. We also found that increasing the gain resulted in low -frequency pulsation in intensity. There
also seems to be a loading effect of the
horizontal oscillator. We would appreciate any suggestions you may have in
order to help us with our situation."
This was answered by the Engineering department:
"Regarding horizontal frequency correction, please note that the circuit elements which control horizontal frequency are: the horizontal transformer;
the 6SN7 tube, socket 6 *; condenser
PP *; resistors No. 56 and No. 39 on
socket; resistor No. 18 and condenser
MM, TS -L; and, of course, the value of
hold control P5. We would suggest that
you check all of these components for
value: plus or minus 20% is satisfactory. Remember that the increasing value of PP will lower frequency, as will
increasing value of resistors No. 56 and
No. 39. Try removing No. 56 completely.
Low -frequency modulation is usually
caused by improper location of condenser SS: this should be kept in the back
corner of the chassis. It may also be
caused by stray coupling to the green
lead from the cathode ray tube socket:
keep as little of this lead below the
chassis as possible. If it would not inconvenience you too greatly, we would
appreciate your letting us know how
your set operates when you have followed these suggestions."
Another letter and its answer:
"Can you tell me how I can add a
12-inch 860 -ohm dynamic speaker to my
These terms refer to designations on Transvision instructions.
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All leads

in most kits are color -coded

for quick identification. Every component

Standard Transvision television receiver? If not, do you know where I can
obtain such information ?"
"We advise you to check on the impedance of your speaker very carefully.
A standard eight -ohm speaker can be
attached to your set without difficulty,
or, if your speaker has an output transformer with it, you may replace the
present speaker and output transformer (which is underneath the chassis)."
Still another letter, with its answer:
"I have built the 12 -inch standard
with FM kit and get excellent reception from about 60 air miles away.
However, we live on a heavily traveled
street and have severe automotive ignition interference. Some cars blanket the
sound and cause the picture to jump
frame vertically or completely blank
out. Our distributor advises that there
is a factory circuit modification and additional circuit components available
that eliminate or minimize this condition. If additional components are required please send them to me C.O.D.
Have also experienced trouble centering the picture on the tube horizontally. The picture runs off the tube
(left side) an estimated one to two
inches. The assembly manual advises
that resistor No. 69 should be increased
in value to correct this condition. I wish
to thank your service department for
the prompt and courteous help in the
past and to congratulate you on designing an excellent receiver."
"We are sending you our new a.f.c.
circuit. This circuit should give added
picture stability under the conditions
at which you are operating. However,
the sound should operate satisfactorily
as it is if properly aligned. We suggest you check adjustment of the bottom screw of transformer 317 for maximum sound and minimum noise. Also,
check the adjustment of the complete
sound circuit, using a voltmeter, as described in the instructions, if possible.

is numbered.

For centering of the picture, check the
mechanical alignment of the focus coil.
A 30 -ohm wire-wound potentiometer
may be substituted for resistor No. 69
to give an adjustable horizontal centering control if you wish. Don't hesitate to ask for further help at any
time."
Actually, of course, none of these letters is "typical." Each represents an
individual problem and is answered individually: no form letters are sent out.
But each problem which is presented
and solved adds to our accumulation of
knowledge, which is assimilated and
used for the benefit of the next inquirer.
Much of this knowledge is passed on
directly to authorized service agencies
through the medium of weekly bulletins.
Monthly summaries of these bulletins
are now being sent to Transvision jobbers so that they, too, can be kept up to
date. These bulletins contain such in-

formation as:
"Due to phase difference between station and set located in different power
areas, occasionally a wavering similar
to a flag waving vertically may be noticed. To minimize this, put a 1,000-4
capacitor across the 10 -ohm resistor No.
69 which goes from lug No.

1 of CF -2
to lug No. 1 of TS -0."
"It is advisable, with the summer
months and high humidity, to dust off
and clean with carbon tetrachloride part
No. 345, which is the insulated platform
which supports the 1B3 tube. Several
breakdowns have occurred where accumulated dust, becoming moist, provided a leakage path."
These aids to customers and service
agencies have enabled many television
owners to eliminate or reduce the service charges which are so large a part
of the cost of upkeep of a television receiver. This proves that the old saying
"It's not the initial cost, it's the upkeep"
may still be true of marriage, but not
so of the kit -constructed televiser.
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TV Booster Has Gain of Ten
This single-channel preamplifier is
especially useful in a poor -signal area
By DAVID GNESSIN

HERE are two main reasons why
clear-cut, stable pictures may not
be available at your television
screen. You may not have gone
all -out and put up a really good television antenna array in a suitable location, or your receiver may be outside
the normal service area of the transmitter.
In either case, video reception can be
improved by a suitable preamplifier. In
fact, in fringe areas the little preamp
box atop the radio cabinet is considered
part of routine TV installation.

T

The May, 1948, issue of

RADIO-CRAFT

carried a fine midget television preamplifier design which permitted the user
to effect voltage gain of from two to
four times. Its gain was limited by its
band width. If that design suits your
requirements, then go no farther.
6.16
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circuit

is

relatively simple.

If, on the other hand, you need
greater gain, use the design shown
here. It promises a voltage amplification of eight to ten times. On that elusive fringe station this may make
enough difference to determine whether
there will be television at your house
tonight.
This large gain is the result of careful construction and tuning. It can be
had on only one channel, however, since
the gain depends on the accuracy with
which the two tuned circuits are adjusted. By varying the inductance in
tuning coils L2 and L3, other channels
may be tuned; but to get a gain of 10,
a separate preamplifier should be prepared for ea h channel. The design,
originally published in RCA Ham Tips
for 148 mc, was easily converted for
174 mc (channel 7).

As the schematic shows, the grids of
the 6J6 are used in the tuned circuit,
raising the gain so much that the grids
require neutralization to avoid selfoscillation. It is necessary, too, to utilize an electrostatic shield between the
antenna coil and the grid coil to make
certain that the only signals picked up
by the preamplifier are the TV signals
required. Unwanted noise and strong
local interference are reduced by eliminating electrostatic coupling between
antenna and amplifier circuits.
The circuit is shown in Fig. 1. Note
the two views of the preamplifier shown
in the photographs. Few, economical
components, properly placed, give excellent performance. Taking its operating voltages from the television receiver itself, the preamplifier requires
only 6.3 volts from the filament circuit,
and 180 -250 volts of B -plus.
Antenna coil Ll is matched to the
300 -ohm line and is tuned by a compression -type mica trimmer. By tuning
the antenna coil for maximum performance, serious mismatch in the feeder
system is avoided. (It is assumed that
the antenna input is matched to a 300 ohm line.) The tuned separate antenna
circuit has a flatter response, and hence
needs less critical adjustment.
The signal passes through the static
shield to L2, which tunes the push-pull
grid circuit. Each grid is neutralized.
The tuned push-pull plate circuit is
tightly coupled to a 300 -ohm line,
which goes to the receiver. If the receiver is not fully shielded, it will be
necessary to keep the preamplifier approximately 3 feet away to avoid feedback. A mounting on the window at the
lead -in site is most practical.
Adjustment of the unit is not difficult
and requires no special apparatus. With
the preamplifier disconnected, first tune
the television receiver for best response
on channel 7. Then open the antenna
lead and insert the preamplifier. (It
will be prudent to shut off the receiver's
power as this is done.) Leaving the pre amp's B -plus connection open, turn on
the receiver; but don't change the
tuning.

Television is Booming-Cash in on it!

With any luck at all the signal should
still show, although it will be weaker.
With an insulated screwdriver, peak up
all preamp trimmers for maximum signal. Then, using a fiber screwdriver,
work the neutralizing leads in and out
of the tubular grid connectors. These
neutralizing "capacitors" (C in the
diagram) must be specially made, as explained below.
The grid coil L2 should be mounted
on an insulated terminal strip. The connections between this terminal strip
and the grid terminals of the tube
socket are made with thin tubing, not
wire. The tubes can be of brass or copper with a bore of about 3/30 inch, or
they can be made by rolling a strip of
soft copper foil into a cylinder. The
socket connections are soldered so that
the holes in the ends of the connecting
tubes are exposed. In these cylinders
are placed short lengths of No. 18 plastic- insulated wire, penetrating the cylinders for about % inch. The other ends
of the wires go to the plates. Leave
enough slack in the wires for neutralization.
Neutralization consists of working
these leads in and out of the tubes,
varying grid -plate capacitance. The
C -R tube is your neutralization indicator. At a certain point a definite null
should be encountered. Remember, you
are trying to reduce the signal. A positive reduction in signal will be obtained
when optimum neutralization is reached
on both elements.

Since the unit is to be used on only
one channel, a drop of h.f. liquid cement will -hold the neutralization set-

tings.

Now, push each pair of coils together
gently, at the same time peaking the
trimmers for maximum response. By
getting the coupling as close as possible, the band width will be increased to
optimum. Don't worry about oscillation.
If the neutralizing technique was properly followed, the tube won't oscillate.
When maximum gain has been effected without plate voltage, connect
the B+ to the preamplifier. Retune the
receiver now if necessary. The preamp
RADIO -ELECTRONICS for
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Test Equipment For Tv
By S. D. PRENSKY* and N. DeFALCO**
THE serviceman joins the general
public as an interested spectator of
the rapid growth of television, observing the innovations and new
trends with an interest made all the
keener by his professional appreciation
of the advances made. But these advances introduce new technical considerations for him to take into account as
a technically trained person. If he is to
take full advantage of the widening
possibilities of television, he must be
prepared with special equipment to
handle TV circuits.
Servicing TV receivers involves many
Receiver Publications Dept. "Headed' the Receiver
Test Dept.. Allen B. Du Mont Laboratories. Inc.

factors that differ widely from previous
AM or even FM work. To examine the
new angles, we may start with the extension of the frequency range far into
the v.h.f. region, where r.f. channels
cover 54 to 88 mc for the low- frequency
band and 174 to 216 mc for the high frequency band. The usual intermediate
frequencies range from 21 to 27 mc, and
the local oscillator frequencies are higher than the r.f. channels by this amount,
bringing the frequency range up to
243 mc. Along with the very high frequencies comes the 6 -mc -wide bandpass
in the r.f. and i.f. circuits. AM and FM
circuits never called for a bandwidth
of more than about 300 kc; in TV we
must deal with a bandwidth approxi-

mately 20 times as great, about 6 mc.
It is easy to see that the ordinary
generator designed only for AM receivers cannot be used for TV work. The
differences between the capabilties of a
generator originally designed for FM
receivers and the requirements for TV
alignment may not be so great as far as
frequency range is concerned, but the
sweep width is generally too small for
adequately testing TV circuits. Television calls for a special type of sweep
generator, which usually can handle
the FM-receiver work as well:
We should also take into account future TV developments, especially the
possibility of a 400 -500-mc band. The
(Continued on following page)

(Continued from preceding page)

is set for the channel and will need no

further attention.

To make the electrostatic shield, a
sheet of plastic 32 inch thick is cut to
2 x 4 inches, then folded once, making
a 2 x 2 -inch square. Upon this flat,
folded plastic form wind No. 22 silk insulated copper wire along most of its
length, as in Fig 2 -a. Then sandpaper
the insulation off the top side of the
coil and solder carefully a heavily
tinned copper bus wire to each turn as
in Fig. 2 -b. Be careful when using heat
near plastic: it might melt or ignite.
You should have a rigid structure.
Coat one side of the assembly liberally with household cement or coil dope.
After it is thoroughly dry, cut the uncoated side away with a pair of tin
snips. This will leave you with a grid
cemented to the plastic sheet and resembling a picket fence of copper wires,
all pickets of which are insulated from
each other, yet connected at one end to
a common bus. This "comb" you have
left is a Faraday shield, with a single
lead connected to it. Connect this lead
to chassis. Attach small angle irons to
the shield for mounting as in Fig. 2-c.
The assembly can be seen in the bottom -view photograph of the preampli-

fier.

Fig.

shows how the grid and plate
coils L2 and L3 are made. The coils are
3

The entire preamplifier is

built on a strip of metal.

of the "figure-eight" variety, made
from solid, plastic -insulated wire. This
type of coil has balanced stray capacitances to ground and can be backed
right up to the electrostatic shield without becoming unbalanced. The coil is
made in two steps. First the figure eight is formed, then it is bent into
the shape shown by the dotted lines.
Some spreading or squeezing may be
required to permit tuning the coil with
the lowest possible value of grid- tuning
capacitance. Ll and L4 are identical.
each being a single turn of No. 18 plastic- insulated wire.

The leads bring power from the set.

Bakelite solder -lug terminal strips
(there are six of them) mount all the
necessary components. The small sheetmetal chassis shown is put into a convenient decorative cabinet.
MATERIALS FOR PREAMPLIFIER
-56. 2- 47,000, 2- 560,000 ohms, V= watt.
Capacitors: -30 µµf, 2- 1.5 -25 µµf, variable
Resistors:

I

1

mica trimmers.
Miscellaneous: Coils as per text; -2 -meter r.f.
choke; 1-616; chassis and hardware.
Photos and figures ronrtea,/ RCA Ham Tipa
I
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FCC and other sources indicate that today's good test equipment will, in general, be adequate to handle any foreseeable developments in the next few years
to come. Any special equipment that
may be required will probably be provided as accessories to present equipment and need not make any well designed instruments obsolete.

Approved A -300 FM and television generator.

There has been a period when only
the more expensive, laboratory -type instruments were available. Now, with
many less expensive models to choose
from, good judgment is needed to balance the qualities expected of the TV
generator against the economic factors,
original cost, and efficient, time- saving
test procedures.

Minimum requirements
A reasonable requirement list for TV
generators must avoid the extremes; it
must not be too strict in including refinements which might be more suitable
for production or laboratory tests, nor
must it be too crude in allowing the use
of old equipment no longer adequate for
the job.

MARKERS

Fig.

I

-I.f.

trace. Sound traps not adjusted.

After checking with a number of
qualified technical men, the writers com-

piled the following list. The requirements discussed are based on the typical
receiver with a 25.75 -mc video i.f. and a
21.25 -mc sound i.f. The required frequencies for testing sets with different
intermediate frequencies will be obvious.
L To observe the i.f. response on an
oscilloscope, the generator must supply
an FM signal with a 23 -mc center frequency, which deviates 4 mc in each direction (total swing of at least 8 mc).
While it is possible to find the i.f. response with an AM generator and a
v.t.v.m. (without a sweep generator and
'scope), the method is so time- consuming and inaccurate that it is not recommended. The i.f-response trace on the
oscilloscope should look something like
Fig. 1 (before the sound trap has been

signals are needed at 21.25 and 25.75
mc; these must have crystal accuracy.
2. To adjust the sound traps, signals
of the same accuracy as the marker
mentioned above are needed at 21.25
mc for the sound i.f., at 27.25 me for
the adjacent picture channel, and at
19.75 mc for the adjacent sound channel. These signals must be amplitudemodulated; usual practice is to modulate the r.f. 30% with a 400 -cycle tone.
Fig. 2 shows how the i.f. response curve
should look after the sound traps have
been adjusted.
3. Alignment of the sound i.f. channel and the FM detector requires a
sweep signal centered at 21.25 me with
a deviation of 150 kc each side of center. A marker signal is necessary; it
should be accurate within less than 25
kc, since the deviation of the sound
signal is only 25 kc maximum. (Fig. 3.)
4. The fine -tuning control should tune
to each channel fairly close to the center of its range. To check the local oscillator frequency, r.f. signals for each

MARKERS

Fig.

-Trace

2

shows sound traps are adjusted.

channel frequency should be available.
Accuracy must be within 50 kc. While
this is practical for channels 2 through
6, service-type generators are rarely
accurate on the higher channels. In view
of this, it is not usually practicable for
the serviceman to attempt actual alignment of the front end; the generator
should be used for rough checking only,
and the set sent to a factory repair depot for precise adjustment, if that is
necessary. It is often true, however,
that signals from stations on the air
can be used as checks on the front end.
For this reason, it is not absolutely
necessary to have a generator which
covers the television r.f. range. If
equipment is to be bought anyway,
though, it is a good idea to purchase a
generator covering the entire range.
The requirements suggested here are
not idealized; they are solid, practical
necessities without which no repairman
can satisfactorily align a TV set. Some
commercial generators do not come up
to par and it is impossible to determine
that fact from optimistic advertising
literature. Since the average purchaser
of a signal generator is in no position
to take each instrument offered for sale
to a testing laboratory, it is strongly
suggested that he consult other generator owners before he buys.

Typical generators
Two general classes of signal generators are being sold today. They might
be termed "advanced-servicing types"
and "low - cost, minimum - requirement
types." Typical specifications differ only
slightly. Common frequency ranges are
0 -230 mc for the advanced instruments,

adjusted). To identify the frequencies
represented in the curve, r.f. marker
Television is Booming--Cash in on it:

with 1% accuracy and at least three
switched bands; the simpler models
range from 2 -220 mc with no band switching and about 2% accuracy. Both
have an adjustable frequency swing of
0 -10 mc and a time -base output for the
oscilloscope (with phasing control). A
20 -30 -mc marker generator has provision for all FM and TV i.f.'s and, preferably, output at the TV- channel r.f.
frequencies, all capable of being checked
with a crystal calibrator. All outputs
are continuously variable and of low
impedance, with at least 0.1 volt availMARKER
I

-150Kí

Fig.

3- 'Scope

I

I

+150Kc

trace of aligned FM detector.

able. Advanced models generally have
provision for connecting an external
crystal signal, while low -cost ones
usually do not.
To illustrate the various categories
into which the generators fall, the following list of manufactured instruments is divided according to the facilities offered. While the list is by no
means complete, it shows how the various instruments can be classified by the
serviceman who is considering the purchase of new television test equipment.

Another often-seen generator, the Silver 911.

COMBINATION SWEEP AND
MARKER GENERATORS
Low -cost. minimum- requirement types:
Silver Model 911 FM and TV sweep signal
tor (McMurdo Silver Co., Inc.)
Transvision Model SG FM and TV sweep
signal generator (Transvision, Inc.)
Advanced servicing type:
Hickok Model 610A TV signal generator
(Hickok Electrical Instrument Co.)

SWEEP GENERATORS ONLY
Approved Model A -300 FM and TV sweep
signal generator (Approved Electronic Instrument Co.)
Kay Mega-Sweep. Jr. (Kay Electric Co.)
RCA Type WR -SSA TV sweep generator (RCA
Test and Measuring Equipment Section)
Silver Model 909 FM and TV sweep signal
generator (McMurdo Silver Co., Inc.)

MARKER GENERATORS ONLY
General Electric Model YGS-3 signal

tor (G
I Electric Co.)
Hickok Model 288X crystal -controlled signal
generator (Hickok Electrical Instrument Co.)
Kay Mega- Marker (Kay Electric Co.)
RCA Type WR -39A television calibrator (RCA
Test and M
ing Equipment Section)
Triplett Model 3433 signal generator (Triplett
Electrical Instrument Co.)
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Office Television System
THE use of television in industry
progressed steadily throughout
1948, but without the excitement
or fanfare of 1947's developments.
The year 1947 saw the discovery of several television applications-1948 saw
those applications established as standard shop, laboratory, and office practice.
For example, the use of television to
perform the dangerous task of observing a rocket motor in action was heralded a year ago as a new application
of television. Today a number of manufacturers of standard aircraft motors
view the first run of each new model
with a camera mounted on the rim of
the test pit, rather than let engineers
run the risk of the occasional mechanical failure or explosion.
In the office- industrial field, a complete set of equipment is now commercially available. Known as the Vericon
portable television system, it provides
means for linking all parts of a large
industrial establishment together by
visual communication.
The Vericon consists of three units:
the camera, the pulse -power unit, and
the receiver (called by its manufacturer
a monitor or viewer). Extension viewers up to the number of ten can be installed, so that the same scene or operation can be viewed from a number
of points if desired.
The camera, shown in Fig. 1, weighs
311/2 pounds and can be mounted in any
position. Heaviest of all the units is the
power supply (center of Fig. 2). It
weighs 49 pounds -still quite portable.
The 42 -pound viewer or receiver completes the equipment.
Video signals are transmitted on coaxial cable from the camera to the viewer, which may be as much as 4,000 feet
away. This distance is, of course, sufficient for practically any industrial
plant or office combine. Since there is
no radio frequency transmission, the
equipment is much simpler than the
standard televiser, requiring only video
and sweep circuits.
Readers of this magazine will think
immediately of a number of applications
for such a system. Classroom instruction, especially where demonstrations
are given, is one of the Most important.
In the usual demonstration, only about
a dozen students are able to get a full
idea of what goes on. It was possibly
for this reason that the value of television in bringing surgical operations
to the view of an unlimited number of
students has been so widely publicized.
Retail merchandising -the televising
of store scenes to a show window -is
another possibility for large -scale use

of wired- television equipment. The
watching of hazardous operations has
already been mentioned. Another important industrial use is watching various parts of a complex operation simultaneously, for example, along a conveyor belt. Traffic in tunnels or over
bridges might well be regulated with a
battery of television cameras set up to
view strategic points and transmit their
images to a central control station.
Television has been used for scanning
checks in a bank -providing for the instant transmission of the signature
from the teller's window to a point
where it can be compared with an authorized signature by a qualified expert.
This system might well be applied to all
records in certain extensive offices
where various branches might want to
see the same letters or documents. All
records could be placed in a central file
room, equipped with one or more cameras. Should the record be required in

'Remington Rand Co., South Norwalk, Conn.

Fig.
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Vericon camera is the eye of the office o
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any office, the filing clerk need only
place it before the camera and leave it
there as long as required by the employee or executive calling. This would
make records available more rapidly
and greatly reduce the danger of losing
documents.
The nonentertainment aspects of the
freer type of television-transmission
through space instead of along a coaxial cable -have developed greatly in
the past year, particularly in the military field. Ultrafax is also an example
of the use of television, or at least of
techniques developed by television. Employment of television in law enforcement, as a means of broadcasting pictures of missing persons and fingerprints of wanted criminals, has also progressed. But it is extremely likely that
video signals transmitted along co -axial
cables will prove to be the form of television best adapted to industrial and
commercial applications.

PULSE- POWER
GENERATOR
IT P'

factory wired -television system.

CAMERA
ITC

three parts make up the complete system. The units are all cable -connected.
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Television
Here we see the television -controlled plane in flight. It has no crew,
but is entirely directed via radio and distant sight, by the ground
crew, shown in the illustration at left. Here we see the plane engaging fighter planes deep in enemy territory. If necessary, such a plane
can deliver atomic bombs without risking lives. Note the smoke screen.

radio -television controlled plane (shown at right) sends the
television impulses down to Earth, where observers before six screens,
pictured above, can look into six directions at once. As the plane has
no crew it is wholly directed by radio. Wherever it may be, the distant
ground radio observers and operators can follow the plane visually
at all times. It can be destroyed in flight so it will not fall into the
hands of the enemy, should such a decision become necessary.

The

40 Years
OF TELEVISION
By HUGO GERNSBACK

'HEN I wrote in December,
1909, what was probably the

-

first technical television article to appear in print
"Television and the Telephot " for my
former magazine, MODERN ELECTRICS,
even I did not foresee all the coming
wonders of television. As I write these
lines almost 40 years later, television
has finally arrived -after many false

starts.

For the first television magazine in
print, TELEVISION (published by me in
1927), I wrote editorially the following

case when two prizefighters meet in the
ring, when the public will be enabled
not only to hear, but actually to see
what is going on."
All very commonplace today. Yet in
1927, only 21 years ago, television was
laboratory curiosity, a
still crude
whirling disk with images of postage stamp size, with little definition and
clarity. Our present cathode-ray -tube
receivers and modern television broad -'
casting were at that time far away in
the distant future.

tele set is not far off. Mass production
plus the new automatic robot radio and
television set builder, with appliqué
circuits in the offing, will help to bring
prices down.

What of the future?

This is also in the cards in the not
too distant future. It can be realized

paragraph:
"What the public demands is sight
by radio, an apparatus to be attached
to your radio set, whereby it will be
possible for you to see what goes on at
the radio station, in the studio or elsewhere, wherever sight is to be broadcast. Thus if the president speaks at
Washington, in the future, we shall
have a television transmitter in Washington also, which will transmit the
visual impulses while the president is
speaking. The entire country will, then,
by listening to the president, also be
able to see him. The same will be the
Television is Booming -Cash in on
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Television receivers will become much
cheaper for some time to come. For the
past 15 years I have insisted in my
various technical articles that television
will never be as popular as radio until
the masses can afford it. That means
good television receivers from $50 up.
As recently as two years ago I was
roundly denounced by many leaders in
the industry for my temerity in publicizing such heresy. (Remember that
at that time no receiver sold below
$250.) Yet today there are receivers
selling for $99.50 list price. The $50

it:

Color television?
It is still in the laboratory, but nearly all the problems have already been
solved. In three to four years electronic
color television will be here
lic wants it.

-if the pub-

Stereoscopic television

better and sooner than stereoscopic
movies. When we look at a person in
real life we see him in depth, because
we see him at a slightly different angle
with each eye. When looking through
the old-time stereoscope, we look at two
photographs simultaneously. Now people, trees, buildings, seem to stand out
in relief-they look real, not flat like a
picture. Future television will be a
thing of great beauty -no flat lifeless images but reality itself. We will
still have a single screen but there will
RADIO -ELECTRONICS for
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be two images, slightly out of phase.
But you won't see this, because there
will be a special finely grated optical
film covering the television screen. This
optical differential -grating film combines the two images into a single one.
You will see the end result
perfect

-a

illusion of real life-stereoscopic television.
What is more, eye strain will probably be much less with this means of
seeing higher -fidelity images.
The radio -television plane
The radio-controlled television plane
was one of the first guided missiles
which I described in the November.
1924, issue of THE EXPERIMENTER. This
is a plane for war purposes. It carries
no living human being and, thanks to
television, can be steered entirely from
the ground. It carries a short -wave television transmitter and six viewing
lenses. Therefore it can "see" into all
six directions: east, west, north, south,
up, down. Its television impulses are
sent to headquarters, where an observer
views a large screen divided into six
spaces. Sitting at a keyboard the observer and his assistants can control
the plane far better than a single pilot
or even two pilots who can't look into
six directions at once.
If an enemy plane approaches, or if
a mountain must be flown over, the
ground operator can guide the plane
readily. Bombs can be released exactly
over the target, smoke can be released
by the plane to hide it. It can be
equipped with guns to shoot down
enemy planes, etc., etc.
Today all this is no longer fanciful.
The television controlled plane is here.
It is sure to be used in World War III

-it is a terrible instrument for attack.

It is THE ideal instrumentality for delivering atom bombs. As it carries no

live crew, long chances can be taken by
the distant guiding crew. Instead of a
suicide, one -way crew, the television controlled plane can be sacrificed after
its atomic bomb mission, and destroyed
by blowing it up in the air. While in
flight with an A-bomb, it can be adequately protected so that an unexploded
A -bomb will not fall into the hands of
the enemy. There are a number of
means known to scientists to accomplish
this.
And do not let the layman think that
the enemy can easily "take over" the
control of a radio -controlled plane by
"counter- signals." Electronically guided
missiles today usually go through to
the target -the science of radio-telemechanics has made vast strides since
Nikola Tesla originated it back in the
year 1898.
Dr. Lee de Forest, father of radio
and inventor of the vacuum tube that
made radio possible, in a letter dated
November 27, 1944, wrote to me as follows, regarding the television-controlled

airplane:
"In 1936 Mr. U. A. Sanabria and I
enjoyed a contributory brainstorm and
broke into print along the same lines
of a television- controlled airplane, but
MARCH, 1949

I had no idea

that you had described a

similar device as far back as 1924.
Yours was indeed an historic prediction."

Television eyeglasses?
For the October, 1936, issue of my
publication SHORT -WAVE CRAFT, I wrote
an article predicting television eyeglasses. This is an eyeglass frame on
which are built two separate miniature
televisers. The whole weighs but a few
ounces. The images on the two tiny
screens are about postage -stamp size,
but as the screens are less than an inch
from your eye -balls, the small size is
no drawback. The dual images, though

small, are sharp and clear, exactly as

Television eyeglasses of the future are an adjunct to the regulation television set. A number of such eyeglasses can be plugged into
the set. The idea is particularly useful for invalids and for those who wish to relax without
having to sit rigidly in front of the television
receiver for hours.

if viewed through binoculars. Now you
can recline in your easy chair and
really enjoy television. Or, in your office you can plug the Tele- Eyeglasses
into your regulation teleset; and if you
wish to see an important event, you
can stay right at your desk, without
moving about. If you are ill, in bed, the
"teleyglasses" will prove to be a great

169

because they weren't brought up with
radio.
Can one look at a television screen
and work or read a book at the same
time? Certainly. The young generation
not yet in its teens will learn to do it
readily. How? I give a single example:
A pupil learning to play the piano must
keep his eye on his notes, and on his
hands as well. The eye -ball must constantly move from the notes to the
hands -quickly. In a few years the
pupil has mastered this trick. In addition to the notes, he also learns to read
the words of a song at the same time.
And if necessary he sings too! That's
doing four things simultaneously
quadruple multiperception.
In television it will work as follows:
Already small table- model, portable
telesets are being built; but they will
get even smaller, with brighter screens,
intensely illuminated, for daylight use.
The screens will be inclined at such an
angle that you can place the receiver
in front of you, on the desk or table,
about a foot or eighteen inches from
your eyes. Your eyes will shift rapidly
from screen to book, back and forward,
just as does the piano pupil's -with this
difference: eyestrain will be far less,
because your eyeball moves through a
much smaller angle. Nor will this exercise hurt your eyes any more than those
of the piano pupil-eye doctors insist
we never exercise our eye muscles sufficiently anyway.
In a year or less your youngster will
have learned to study and watch the
screen and listen all at the same time
and he will retain all three-his studies,
watching the visible action, plus the
sound program.

-

-

boon.

Note well that the television eyeglasses are only an adjunct to a regulation television receiver they are
what an extra speaker, or headset is to
a radio set. They will NOT be-at least
for years to come
complete self-contained television receiver.
The teleyglasses are merely two tiny,
lightweight cathode -ray tubes with two
controls for sharpening and properly
adjusting the images. We have the
technical means today to make teleyglasses-it should not be many years
before they are on the market.

-

-a

Multiperception
The above was a term I coined in a
recent article in which I stated that the
worst feature of television is its time devouring proclivity. But I noted also
that the younger generation had learned
the trick of going about its work while
listening to the radio. Accountants,
typists, switchboard operators, students
completely immersed in work, actually
listen and work hard simultaneously
something older people haven't learned

-

Multiperception, as pictured above, enables
one to do two things at once. This the now
rising generation will do. The student is
studying and watching the television screen
almost at the some time. The eyeball moves
only through a small angle, as iustrated,
from the book to the screen and back.

And now from the sublime to the
ridiculous. I have often been asked, particularly while publishing my former
magazine TELEVISION NEWS, what new
and better terms we could coin instead
of the inadequate televiewer, televiewing.
Well, here is a list I once made up.
Make the most of it!
Telogler -telogling.
Telooker telooking.
Teleseer-teleseeing.
Teleerer-teleering.
Telepeeker-telepeek, telepeeking.
Telegazer -telegazing (not to be confounded with telegeezer!)

-

Television is Booming-Cash in on it

70

Television
I

Television Receiver Chart
A complete listing of the principal characteristics of current television receivers
THE chart on these pages gives the
vital information on most of the
television receivers on the market
today. It gives servicemen and
dealers a bird's -eye view of the trend of
1949 production, as well as allowing a
prospective purchaser to investigate the
available sets.
It is interesting to note, for instance,

2

3

5

P
C

Admiral Corp., 3800 Cortland St.,
Chicago 47, III.

8C11
19A11
30A14
Air King Products Co., Inc., 170 53rd St. 1000
Brooklyn 34, N. Y.
CO-V.112-2
Andrea Radio Corp., 27-01 Bridge

Atlas Radio & Television, Inc.,
726 East 151 St., Bronx, N. Y.
Automatic Radio Mfg. Co.,
I22 Brookline Ave., Boston 15, Mass.
Hace Television Corp., Green and
Leuning Sts., So. Hackensack. N. J.
Belmont Radio Corp.,
5921 W. Dickens Ave., Chicago, Ill.
Bendix Radio, Division of Bendix
Aviation Corp., Baltimore 4, Md.
Cortley Television Co.,
15 W. 27th St., New York
Crosley Division, Avco Mfg. Corp.,
1329 Arlington St., Cincinnati 25, Ohio

DeWald Radio Mfg. Corp.,
35-15 37th Ave.,
Long Island City, N. Y.

C

T
C

C

T
T

T-VK12

Beacon
Bellevue
Gainsborough
Salisbury
Somerset

C
C
C

C

I23

T700
T1000
150

L

136

7DX21
10DX22
I8DX21

T

23
52
23
52
52

200

C

T
T

235M1

C

325M8
720A

L

348 CP
9-407M
9-408
BT -100
BT-101

CT-101
CT -102
CT -103
Chatham
Club "20"
Colony
Custom
Meadowbrook
Savoy
Sherwood

Stratford
Sutton
Westbury
Westminster
Whitehall
Winthrop
7 -A Telekit
Electro-Technical Industries,
1432 N. Broad St., Philadelphia 21, Pa. 10-A Telekit
571
Emerson Radio & Phonograph Corp.,
585
111 8th Ave., New York, N. Y.
606

C

T
T
T
-

75
54
55
142
C
C
145
T
55
T
55
C
75
T
72
C
213
116
C
CM 223
C

72
72

C

121

C

T
C
C

C
C
C

K
K
T
C

+

A

d

116

72

LE

All AM -FM Yes
All AM -FM Yes 31
All AM -FM No 29

No
Yes
Yes
Yes
Yes
No
No

All
All No
All No

All
All
All
All
All
All

No

6
6 PM

8

4
6
7
3

17

5
5
5

24
18
23
32

36

31

116
Yes
213 All All
No
116 All FM
72 All AM -FM Yes
No
25 All FM
No
52 All FM
No
52 All No
55 All AM -FM Yes
No
52 All No

10 ED
12 ED
8 PM

5

31

No
No
No
No
All No
No
All FM
No
All FM
All AM -FM Yes
No
AU All
No
All FM
All AM -FM Yes
Yes
All All
No
All FM
No
All FM
No
All FM

8
8

30
22
30
35

Yes 26
No 27
No 30

.

5

21

All

All No
All No

7

41

No
No
No
No
Yes
No

No
No

10

6
7
6
6

43
40

PM

8
3
8

30 7

No
No
No
No
AM -FM
FM

FM
No
No

°
T

4
4
4
9
6
4
6
6

ED

-

.o
I
I
1

I

E

a,
-, >Fo
E-4

w3
;x.

FB
FB
FB
FB

FI3

12 CA
12 PM
12 PM

I

5
5
5
5

PM
ED

t

Yes

RD No
Yes
Dis Yes

1

I

FB
FB
FB

RD
RD
RD
Dis
RD
RD

TR

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes

FB Dis
RF RD No
I FB
Dis Yes
I FB Dis Yes
I

1

8 PM

RF RD No

41Z PM

554 PM

I

PM
4x6 PM

I

4

12
5
10 PM
6 PM

5x7 PM
7
12

w

RF RD No
RF RD No
1

El)
ED

8

5

64

27
34
37

6

6 PM

33 7
43 10
33 7
33
19 5
19 5
28 7
36 4
28 4

to
a@

00

FB
FB

5
5

39 10
27
33 6
39 10
33 7
27 6

.

.

I

30
22
22
22

5

14

PM
12 PM
6

'

13

14

11

dá.

e

z2z8

m
All AM -FM Yes 29
No 19
All No
No 29
All No
No 30
All No

All
All
All
All
All
6952 All

10

ó

m

52 ALI No
77 All AM -FM
120 All AM -FM
77 All AM -FM
77 All AM -FM
26 All No
52 All No

T
T
T
T

100

9

v

zo

55
52

8

° ó

4i, Zú
65

73.

7

G

ó

T

CO -VJ15

CT-104
Du Mont Laboratories, Allen B.,
2 Main Ave., Passaic, N. J.

5

4

h,

g

Ansley Radio & Television, Inc.,
41 St. Joes Ave., Trentón, N. J.

-

taken precedence over every other type.
Not a single set uses the "standard"
117 -volt -primary transformer! Another
significant observation is the lack of AM
on almost all the receivers. Apparently
the family's standard set is expected to
be in working condition for some time
yet, making combinations unnecessary.

1

Plaza N., Long Island City, N. Y.

The small loudspeakers appearing on
even some of the consoles testify that
the sound channel is -so far, at least
subservient to video as far as quality is
concerned.
Costs were omitted from the table because of the fluidity of the pricing situation. Symbols are at bottom of page

that the flyback high-voltage supply has

6%
6%

1W

I RF

RD No
Dis

1

FR
FR
RF Dis

I

RF Dis Yes

FB
FB
1
I FH
FB
1
FR
1
I FR
I FB
t FR
I FB
I
I

No
No
Yes

Dis Np
Dis Yes
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis

Yes
Yes
Yes
Yes
Yes
Yes
No

10 PM
12 PM

I

PM
10 PM
12 PM
15 PM

I

RF
FB

I
I

FB
FB

12
10

I
I

No
No
No
No
No
No
No
No
No
No
No
No

1

RF Dis ,No

12
12 PM

6

PM
PM
4x6 PM
12 PM
12 PM
5
5

1

I

I
1

I

RF
FB

RF

FB
FB
I FB
I FR
1
1

Dis No
Yes
Dis Yes
Dis No

RADIO -ELECTRONICS for

_

s

I

Emerson Radio and Phonograph Co.

608
609

(continued)

132 All
192 All
54 All
52 All
52 All
6

611

614
617

Espey Mfg. Co., 528 E. 72nd St.,
New York 21, N. Y.
Fada Radio & Electric Co.,
525 Main St., Belleville, N. J.
Farnsworth Television & Radio Corp.,
3700 E. Pontiac St., Fort Wayne 1, Ind

TV3K

K

799, 899
880

T

461P
501P
502P
504P

C
C
C
C
C

Freed Radio Corp.,
200 TV
200 Hudson St., New York 13, N. Y.
201 TV
Garod Radio Corp.,
IOTZI, IOTZ2
70 Washington St., Brooklyn 1, N. Y. 10T7.á
'

General Electric Co.,
Electronics Park, Syracuse, N. Y.

IOTZ5
12TZ2

12TZ5
12TZ7
15TZ7

910
505 and T54
T61 and T67
509

IT -11R
IT-13R Essex -20

Meck Industries, John, Inc.,
Plymouth, Ind.
Motorola, Inc., 4545 W. Augusta Blvd.,
Chicago 51, III.

C-15
C-36
D-10

T
C
C
C

C

T

T
C
C
C
L

T
T
C

C
C

C
C
C
C

C

T
C
L
L

520
74
135

L

T
T
T
T

Baldwin

T

C
C

Al
Al
Al
Al
Al

52
52
52
70
70
70
432
23

52.5
64
192
52

52
52
72
72
52
72
54
140
234

7

8

9

10

No
No
No
No
AM -FM

No
No
No
No
Yes
No

28
30
28
28
37
19

4
4
4
4
4
7

12 PM
14 PM
6

No

No

All AM -FM Yes 31
All AM -FM Yes 31

AM -FM
AM -FM
AM -FM
AM -FM
AM -FM
AM -FM
AM -FM
AM -FM

432

58
72

Ye_

No
No
No
No
No
No
No
AM -FM
AM -FM
All

Yes

All AM-FM
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All

No
Ye
No
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes

No
No
No
AM -FM
All
All
All

All No
No
All No
No
All AM-FM Yes
All FM
No
All FM
No
All AM -FM

972

No 30 7
No 36
No 37

AM -FM Yes 37
AM -FM Yes 37
AM -FM Yes 37
No
No 29
Al No
No 29
All No
30 6
All No
30 6
All No
36 5

64 All
64 All
64 All
95 All
95 All
95 All
95 All
154 All

All AM-FM
All
All
All
All
All
All
All
All

_

_

6

All No
All No

,

L.

D-12
D-15
DP-24
S-7
S-10
10 -inch models
12-inch models

No
No
All
All

No
No
AM -FM
on some
models

3

3

11

D FB
P FB
D FB
D FB
D FB

Dis
Dis
Dis
Dis
Dis

No
No
No
No
No
No

D FB

Dis

Yes

12 PM
10 PM
10 PM
2 12 PM

D FB
D FB
D FB
D FB
D FB
D FB
D FB
D FB
P RF

Dis
Dis
Dis
Dis
Dis
Dis

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

5 & 12
5 & 12

D FB
D FB

Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis
Dis

Yes
Yes

6

12 PM
8

5x7 PM
12
12
12
12

PM
PM
PM
PM

6x9

D

10
10
10
10
10
10
10
10

6 PM
10 PM
10 PM
6 PM
10 PM
10 PM
2 10 PM
2 10 PM

D
D
D
D

25

7

21

8

PM
PM
PM
4x6 PM
12 PM
12 PM
2 10 PM
2 10 PM
5x7 PM
6 ED

D
D
D
D

8
12
12
12
12
12

P

30
30
39
39

6

29

6

6
6
6

12
5
8

PM
PM
PM
PM

D
D
D
D

D
D

P
P

FB
FB
FB
FB
FB
FB
FB
FB
FB
FB
FB
FB
FB
FB
FB
FB

D RF
D FB
D
D
D
D
D
D

FB
FB
FB
FB
FR
FB

14

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No

Dis
Dis
Dis
Dis
RD

l2 EM
5 EM
12 PM
12 PM
12 PM

FB RD
FB RD
FB Dis
D FB Dis
D FB Dis
No 32 4
10
D FB Dis
No 44 4
2 12 ED
P RF Dis
No 32 4
8
D FB Dis
No 32 4
8
D FB Dis
Yes 32 4
10 & 12 ED D FB Dis
Yes 44 4
12
P RF Dis
No 16 5
4x6
D FB
No 16 5 4x6
D FB
on 23 7 or
Various,
D FB X
sour more up to 15 in
X
moc42
34
37

3
3
6
5
5

..

13

28
28
28
28
28
28
28
32

22 8
22 8
29 13
37 14
42 6
42 6
22 7
23 7
19 9
25 7
29 7

i

12

Yes
Yes
Yes
Yes
Yes

No
No
No
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

els

Dartmouth
Oxford
XA -701
VFIO3
VT71
VT73
VT105

VTI21
VK106
Multiple Television Mfg. Co.,
M 1250
987 Hegeman Ave., Brooklyn 8, N. Y. M 1500
'
M 2000
Muntz TV, Inc., 1136 No. Highland,
M-12
Los Angeles 38, Calif.
M-13
M-14

MARCH, 1949

C
C

C

226

Mars Television, Inc.. 29-05 40th Rd.,
Long Island City, N. Y.

T

811
814

T60 and T68
Hoffman Radio Corp., 3761 So. Hill St., CT800
Los Angeles 7, Calif.
CT801
CT802
CT900
CT901
Howard Radio Co.,
481 -475 TV
1735 Belmont Ave., Chicago 13, III.
Industrial Television, Inc.,
321
359 Lexington Ave., Clifton, N. J.
621

Magnavox Co., Fort Wayne 4, Ind.

C
C

C

901

International Television Corp.,
745 Fifth Ave., New York, N. Y.

CM
L
11,

802-D
810
820
840

Hallicrafters Co.,
4401 W. 5th Ave., Chicago 24, Ill.

T

F-3012
F-3015
PRO -3005

IOT7A,
12TZ1,
12TZ3
12TZ4,
12TZ6,
15TZ6,

72
72
72
72
52
52

T

661P

Federal Television Corp.,
210 E. 9th St., New York 3, N. Y.

54
192

C

651

5

4

C

T
C

T
B

T
T
C

L
L

T
T
C

80
130
130
42

All No
No 30 4
All AM -FM Yes 43 10
All No
No 30 4

54
26
26
54
75
54
90
130
225
65
65
65

All AM -FM Yes
8
No
No

All No

AH

All

All
All
All
All
All
All
All
All

No
No
No
No
No
No
No
No
No
AM -FM

No

No
No
No
No
No
No
No
No
No
Yes

21

6

2.5

6
3
4
4
8
4
8

17
16

20
22
20
30
30

5

10
6 PM

63' PM
6
8
8

8

21
21
21

3

3
3

-

ED

PM
PM
2 6 PM
5 PM
8 PM
8 PM
6
6

8

31

D
D
D
D

6
12
6

D
D
D
D
D
D
D
D
D
D
D
D

FB
FB
FB

Dis

X
Dis

Yes
Yes
Yes

RF

No

FB

RD No

RF RD No
RF RD Yes
FB
FR
FB
FB
FB
FB
FB
FB
FB

No

RD Yes
Dis
Dis
Dis
RD
RD
RD

No
Yes
Yes
Yes

No
No
No

Television
"

National Cb., Inc., 61 Sherman Street,
Malden 48, Mass.
.

New England Television Co.,
544 E. 6th St., New York 9, N. Y.
Nielson Television Corp.,
Newtown Ave., Norwalk, Conn.
Olympic Radio & Television, Inc.,
34-01 38th Ave.,
Long Island City, N. Y.

"'

.

T
T

'NC-TV-7
;NC-TV -10
INC-TV-10
Cpstom

24
54
54
130

C
C

5

14

PM

1018 -A
1019 -TRP

'

e

C

-12
14

ED

54
52

30 7
Yes ' 38 7
No 22 7
All AM -FM Yes 31 11
All AM-FM Yes' 31 11
No 12 2
No

52
52
75

All AM-FM Yes. 41
No 33
All FM
All AM -FM Yes 49

65
65
5$

C

Packard -Bell Co., Inc.,
1320 S. Grand Ave.,
Los Angeles 54, Calif.

1291TV
3381TV
,4580TV

C

Philco Corp., Tioga & C Sts.,
Philadelphia 34, Pa.

:1002
1040
1076
1240
1278
2500
TV-37

T

T

6

TV-44
TV -952
8- PCS-41
8-T-241
8-T-243
S-T-244
8-TV-341
8-TV -323
648 -PV
741 -PCS
8T270
TV-1030

C

192

80

C
C
C

Regal Electric Corp.,
603 W. 130th St., New York
Remington Radio Corp.,
80 Main St., White Plains, N. Y.

W
All All

s

T
C
C

C

C
C
C
C

52
52

52
75
75

300

t

C

T
T
T
C
C
C

L

T
T

130
1606

C

T

Sentinel Radio Corp.,
4100 Dempster St., Evanston, Ill.

6T11
300
400-B
800-BT
400 TV
402 CVM

'P
C
C
C
B
C

405 TV

T

Shevers, Harold, Inc.,

930T

CM

10
10-S-1

T
T
T

York 19, N. Y.
Sightmaster Corp.. 385 North Ave.,
New Rochelle, N. Y.

All No
All AM -FM
MI No

C

1669
1950
7150

Remler Co., Ltd., 2101 Bryant St.,
San Francisco 10, Calif.
Scott Radio Laboratories, Inc.,
4541 Ravenswood Ave.,
Chicago 40, III.

2 4x6

.

,

Yes

!

D
D
D
D

RF RD No
FB
FB
FB

RD No
RD No

D
D
D
M
M
D
D
D
D

FB
FB
FB

Yes
Yes
Dis Yes
Yes
X
Yes
X

'

TV928LP
IRTU -3 Duplicator

RCA Victor Division,
Camden, N. J.

6
8

18
17
17
35

1

4 4x6
12 PM

T

Radio Corp. of America,

No
No
No

8

TV9xx
,TV928

Pilot Radio Corp., 37-06 36th St.,
Long Island City 1, N. Y.

No
No
No

10
10

C

i

All
All
All

All
All
All
All
All
All
All
All
146 All
54 All

300
52
52
54
54
52
300
300

74

52

All

Yes

No
No
FM

No
No 26
No 30 4

192
192
26

i

,

,

52
26
54 11

No

¡

7
7

7
7
6
6
6

No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No

5x7 PM

D FB

Yes

8 PM

DI
D
D
D',
D
D

4
12
12

9
9
41 12
34 7

26
46
35
35
25

ED
ED
12 PM
5x7 PM
5x7 PM
5x7 PM
12 PM
12 PM
12 PM
12 PM

RD
RD
FB RD
FB RD
FB RD
FB RD
RF RD
P AF RD
AF RD
P FB Dis
D FB Dis
D FB Dis
D FR Dis
D FB Dis
D FB Dis
P FB Dis
P FB Dis

5

7
7

D
D
D
D
D
D

PM

Ell

8

.

;

'

I

'

PM

I

i

PM
PM

7

Yes

F13

'

10 PM
IO
8

,

RD Yes
RD No

:

D FB

PM

10 PM
10 PM

5

Yes

Yes

5 PM
10 PM

5

FB
FB
FB
FB
FB
FB

'

Dis

5

5

,

PM.

I12ED

6
6
6
5

'

No
No
AM -FM Yes
AM -FM Yes
No
FM

All No
All No
All No
All All
All No
,All No
'All No

5

12 PM
PM
6
2 6 PM

6
6

.

FM
FM

I

8 PM
8 PM

6
5

'

Ell

4x6 PM

5

No 24
No 25
Yes 34
No 26
Yes 35
No 29
No 21
No 35
Yes 46
No 34
No 22
No 122
No 22
Yes 29
Yes; 29

74
72
74
57 All All
192

,

No
No
AM -FM
No
AM -FM
No
No
No
AM -FM
No
No
No
No
AM -FM
AM -FM

8
All
All
All
All

121

No

Dis

1

Dis

RD No
RD No
Dis No

FB
FB
FB
FB
FR
FB

Dis No
RD No
Yes

I

No
No
No
Yes
No
No
No
No

34
30
34
58
20
22
20

30

6
5

5
5
4

4
4
4

i

'

t
I

I

12 PM
10 PM
15 PM
5

No
No
No
No
No
No
No
No

RD
RD
RD
RD
RD
RD
RD
RD
RD
RD
RD
RD

No
No
No
No
No
No
No
No
No
No
No
No

RD
RD
D FB Dis
D FB Dis
D RF Dis
M' RF RD
M RF RD
D RF RD
D FB Dis
D FB Dis
D FB Dis
D FB Dis
DI FB Dis
D FR Dis
DI FB Dis
D, FB Dis
D FB Dis

Yes
Yes
Yes
Yes

I

,

8
5
5

Dis
Dis
Dis
RD
RD
RD
RD

P
D FB
P FB
P FB
DI RF
D FB
D RF

I

Ell

D RF

33 W. 46th St., New

10SL2

1R-S -1
14-5 -4

T

T
CM

i-S-5
12-S-6
15-S-1
15 -S-3
15-S-4

130
130
CM 130
T
140
T
54

700A

Sparton 4900TV
Sparton 4940TV

'

'

Tech -Master Products Co.,
443 Broadway, New York

C

C
C
C

AVC-2
AVT -1

Chicago 14, Ill.

Stromberg-Carlson Co.,
100 Carlson Rd., Rochester, N. Y.

C
C
C

300 series
800 series
1510
AVC -1

Stewart -Warner Corp.,
1826 Diversey Parkway,

TS
TV
TV
TV
TV
TV

T
T
T

10 H
12 H
12 L
12 L2M
12 M5M
12 PM

C

C
C
K
W

'630 -TK
630-WC
Videola

80
80
80

T
T

Americana

Sonora Radio & Television Corp.,
325 N. Hoyne Ave.. Chicago 14, RI.
Sparks-Withington Co.,
Jackson, Mich.
Starrett Television Mfg. Corp.,
601 W. 26th St., New York

85
54
120

I

T

74
54
52
78
118
58
58
58

52
75
75
52
75

72
52
52
52

All
All
All
All
All
All
All
All
All
All
All
All

AM
AM
No
AM
No
No
No
AM

All
All
All
All
All

AM -FM Yes

All
All
All

All
All
All.
All
All,
All:
Allt
All
All

FM
No
AM-SW
No

No
No
AM -FM
AM -FM
No
No
No
FM
FM
FM
FM
All
All

No
No
No

24

No

25

5

No
No
No
No
No
No

25
25
25

4
4
4

6x9

No

4
4
4
7

No
No
Yes
Yes
No
No
No

'

PM
PM

FB
FB
FB
FB
D, FB
D FB
D FB
FB
D FB
M RF
M RF

4x6 PM
.

5

10
10

21

5
8
8

12 ED
12 El)

5

PM

5
5

6x9
6x9

23

5

5

28
26
26
28
26

8
6

8

Yes

33

5

No
No
No

30 7
30 7
30 7

'

D
D
D
D

10
10

No
No
No
No
Yes'

l

D' FB

10
10
10

5

6
5
6

;

4x6 PM

48
28

29
42
23
23

'

10
i

5
25
25
26

M FB
D FB

9

4
5
4

PM
PM
PM
PM
12 PM
5 ED
5 ED
5 ED

'

.

6
14
12
12

I

¡

Yes
No
No
No
No
No
No
No
No
No
No
No
No

RADIO- ELECTRONICS for

Televisi
I

-

Tele King Corp.; 601 W. 26th St.,
New York 1, N. Y.

Telesonic Corp. of America,
212 Concord St., Brooklyn, N. Y.
Teletone Radio Corp.,
540 W. 58th St., New York
Television Assembly Co.,
540 Bushwick Ave.,
Brooklyn 6, N. Y.

'.

5

6

210W

T

212

T

310W
BM10o
.601T-2s-io
661T- 2,1-12
TV-149
TV-170
TV-239
TV -279
F101C
F101S
F121C

C

T
T

60
75
60
120

T
T
C

FI2JS

F151C
F1SIS
MIOIC
MIOIS
P -520 -W
Snaider Auditorium

24

K

52
52

K

52

T
T
T

75
75
120
1W
52
52

'

T
K
K
L
C

520
520
52

No

.7
All
All
All
All
All
All
All
All
All
All No

T

Televista Corp. of America,
114 E. 16th St., New York 3, N. Y.

M-101
M-101A

w

T

W

f

L
L
C

1124

All No

121

AR FM

130
25
52
24
192

All AM -FM
5
5
No

75
150
75
150

All No

K

52

All. No

C

150
75

9

L

I

I

AC, AJ, AK

K

K

No

8

9

30

8

23

8

30

8

23
23
23
22
23

8
4
4
4

No

21

7
4
7

No
No
No
No
No
No
No
No

30

5

30
29
29
29
29
29
29
37
36

5

20

All FM
All No
All FM
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B- Portable
C-Console model
CA -Co -axial
CM- Custom built
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D- Direct -view

Dis- Discriminator
ED- Electrodynamic
FB- Flyback

-Kit
-Large commercial
M- Mirror -reflected -view
P- Projection
K
L

PM- Permanent- magnet
RD -Ratio detector
-Table model
W-Wired chassis
T

X- Discriminator

on TV

Ratio Detector for FM
Speaker size given in inches.
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Atoms0
--Run Clocks
NEW and fundamental frequency standard based on the
atom promises as great an advance in measurement and con trol of radio frequencies as took place
with the introduction of the crystal
oscillator. Developed by the Bureau
of Standards, it has been publicized
widely as a measurer of time, an
"atom clock." Radiomen will be more
interested in it as a frequency control
and standard. The difference is merely
clock is a counter
one of viewpoint
of the number of swings of some oscillating object, and a frequency control

-a

Fig.

I

-R.f.

alters nitrogen

atom's position.

is simply a means of assuring that a
given number of oscillations will take
place in a given time.
The present time and frequency
standards are based on the period of
the earth's rotation. However, the earth
is slowing down very gradually because
of tidal friction in shallow seas. In addition, there are irregular variations
some of them rather sudden -in the
period of rotation, the reasons for which
are unknown. These two causes are responsible for changes in mean solar time
and therefore in the frequency of any
periodic or vibrating systems measured
in terms of such time standards.
In recent years, vibrations of atoms

-

in molecules have been found in the

microwave region of the radio spectrum.
It is possible to make very precise
measurements of these lines by radio
methods, using all- electronic equipment
of unprecedented sensitivity and resolution. Scientists of the National Bureau of Standards began seeking a
means of utilizing some of these vibrations to control an oscillator which in
turn could be used to drive a clock. The
atomic clock was the result. Controlled
by the invariable molecular system of
ammonia gas, it is independent of astronomical determinations of time.
The ammonia molecule consists of
three atoms of hydrogen and one of
nitrogen, with the nitrogen atom slightly above the plane of the hydrogen
atoms (Fig. 1). Outside forces (such
as radio waves) can make the nitrogen
atom change its position as shown in
the figure, so that instead of being a
flattened pyramid pointing upward (for
instance), it becomes one pointing
downward. A radio wave at the natural
oscillating frequency of the nitrogen
atom will cause large numbers of atoms
to change their positions or oscillate
back and forth, drawing power from the
wave as they do. Thus ammonia gas
absorbs power from a radio wave at its
own frequency, and does not absorb
power from nearby frequencies (Fig.
2). The gas molecule thus gives an exact frequency indication.
To use the absorption frequency to
regulate a clock, it is necessary to compare it with another signal -in the case
of the Bureau of Standards, the crystal
signal from a standard crystal -controlled clock. A frequency-modulated
signal sweeps across the absorption frequency of the cell, developing a pulse
at the instant it passes the absorption
frequency, and another pulse when it
passes the output frequency of the crystal generator. If these two frequencies
are exactly the same, the two pulses will
occur simultaneously (or may be made
to occur with a fixed interval between
them). If the frequency of the crystal
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generator changes, a circuit similar to
that long used in automatic frequency
controls develops a voltage which is applied to bring it back to frequency.
The absorption cell itself is a 30 -foot

section of waveguide (which can be
seen wound in a spiral around the clock
in the large photograph). A small
amount of gas is contained in the tube,
at a pressure amounting to partial
vacuum.
Frequency - discriminator or servomechanism control circuits for atomic
clocks might be developed in many different forms. The electronic control circuit in the present atomic clock is one
successful form of several being developed by the National Bureau of Standards. Fig. 3 is a block diagram of the
complete equipment.
The fundamental- frequency signal is
generated by a 100 -kc crystal oscillator,
and then multiplied up to 270 mc by
a frequency-multiplying chain using
standard tubes. In the next step, the
multiplying chain is continued up to
2,970 mc with a frequency-multiplying
klystron, which is also modulated by an
FM oscillator generating a signal at 13.8
±0.12 mc. This makes the frequency modulated output of the klystron 2983.8
±0.12 mc. After further amplification,
the frequency -modulated signal is multiplied in a silicon -crystal rectifier to
23,870.4 ±0.96 mc, and fed to the ammonia absorption cell. As the frequency
of this modulated control signal sweeps

Fig.

2- Ammonia absorbs

only one frequency.
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basically new primary frequency and time standard, more
accurate than the spinning earth itself, opens new vistas in
high - precision radio frequency control and time measurement
A

across the absorption frequency of the
ammonia vapor, the signal reaching the
silicon -crystal detector at the end of the
absorption cell dips because of the absorption, thus giving a negative output
pulse.
A second pulse is generated when the
output of the frequency-modulated oscillator at 13.8 ±0.12 me is fed to a
mixer (or radio receiver) into which is
also fed a 12.5 -mc signal from the crystal multiplying chain. When the signal
sweeps across the frequency to be tuned
in (12.5 me plus the 1.39 -mc intermediate frequency of the receiver, or 13.89
mc), an output pulse is generated.
The time interval between these two
pulses -that from the absorption cell,
caused by the absorption line, and that
from the receiver or mixer-is a measure of the degree to which the frequency-multiplying chain is tuned to
the absorption line. The two pulses can
therefore be made to control a discriminator circuit (Fig. 4) which will give
zero output when the time interval is
right (that is, when the circuit is tuned
to the absorption line) and will generate a control signal when the time
inkrval is wrong. If the crystal oscillator drifts in frequency to higher values, the time interval between the two
pulses increases; for frequencies which
are too low, the interval decreases.
The control signals thus generated
are fed to a reactance tube, which then
forces the crystal circuit to oscillate at
the correct frequency to tune to the absorption line. The crystal oscillator is
thus locked to the ammonia line. Frequency dividers then divide the precise
100 -kc signal down to 50 cycles to drive
an ordinary synchronous -motor clock,
and also to 1,000 cycles to drive a special synchronous -motor clock designed
for exact adjustment and comparison
with astronomical time to within .005
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National Bures., of Standards atomic clock

second.
Control of the crystal circuit depends
on the relative duration of the positive
and negative portions of a square -wave
signal generated by the discriminator.
The two pulses between which the time
interval is to be measured turn a trigger circuit or square -wave generator
(the two 6AS6's of Fig. 4) on and off
in the discriminator. When the time interval is correct, the on -off cycle generates no output signal from the posi-

tive and negative peak detectors driven
by the square -wave signal. The detectors or rectifiers (the two halves of the
output 6AL5) draw current on the positive and negative peaks of the square
wave; but, when the positive and negative portions of the square wave are of
equal duration, they balance and give
no direct -current output. If the time interval between the two input driving

MARCH, 1949

The atomic clock, with Dr.

E.

U. Condon

(left) and its inventor, Dr. Harold

Lyons

(at right).
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pulses gets longer or shorter, the relative duration of the positive and negative part of the square wave changes
so that a resultant direct-current output is generated. This output is positive
or negative, depending' on the change
in the time interval.
Thus, no control voltages is 'generated
when the crystal oscillator is on the
proper frequency to agree, through the
frequency-multiplying chain, with the
ammonia line, but a positive or negative
control voltage is produced for correcting the oscillator circuit when it drifts
one way or the other from its proper
value.
High- frequency transmitters can be
controlled by methods similar to that
used in the atomic clock. A discriminator or servo circuit locks the transmitter
to a spectrum line through a control
signal generated by the servo whenever the frequency drifts. It would be
better to eliminate the servo or discriminator and develop an atomic oscillator in which the absorption line would
directly determine the frequency of the
oscillator or transmitter. This would be
analogous to a low -frequency crystal oscillator and would make possible many
new applications to microwave radio
systems.
Dr. Harold Lyons, in recent work at
the National Bureau of Standards, has
designed circuits of this type for use

A rear view of the atomic time control unit.
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MAGIC TEE

-Magic

TERMINATION

AMPLIFIER

tee and atom oscillator circuit.

in transmitter control and for making
an atomic clock and frequency standard

without using discriminator circuits. In
this method, the atomic- oscillator frequency is reduced by frequency dividers,
but no crystal-driven, frequency- multiplying chain is used, as in the present
clock, nor is any servo circuit required.
The circuit (Fig. 5) is a feedback oscillator in which feedback is obtained
for the amplifier ,through a magic tee
(the waveguide section pictured in Fig.
5) only at the absorption line frequency.
The tee is balanced at all other frequencies, but the absorption at the resonance frequency of the line unbalances
it and allows the feedback signal to be
passed through so that the amplifier
oscillates. This circuit requires a microwave amplifier at the frequency of the
absorption line. Such 24,000 -mc amplifiers have been built, but are not yet
commercially available.
It is probably along this line that controls for future u.h.f. equipment will be
developed. Oscillating crystals become
progressively less practical as frequencies go up, and even in present -day FM
and television work have to be operated
at a frequency far below that transmitted, their output being increased
through a series of multipliers. The absorption line will operate at so high a
frequency that the problem will be one
of frequency division rather than multiplication. Various gases with different
absorption frequencies may be used, and
other frequencies obtained from them
by successive divisions and remultiplications.
The Bureau of Standards is now investigating the possibilities of using
special isotopes with lower natural frequencies. Thus deuterated ammonia,
whose hydrogen atoms are heavy hydrogen (deuterium), would resonate near
1,200 instead of 24,000 mc. Other possibilities are still unexplored.
RADIO- ELECTRONICS for
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By W. R. ASHBY, M.A., M.D.*

WENTY years ago the idea

of

building a brain would have been
considered fantastic. Mind and
matter had been carefully separated by the philosophers who were
mostly convinced that any non -living
connection was impossible. No mere
machine, they said, could produce the
remarkable features of the brain. In a
sense, of course, they were right. When
they thought of a machine they imagined objects like a wheelbarrow, a
typewriter, or a steam- engine. They
had observed that such machines if
controlled, like a typewriter being tapped, were inflexible in action, and if uncontrolled, like a motor car without a
driver, were apt to destroy themselves.
But nowadays the word "machine"
has a much richer meaning, the position having been transformed by the
invention of the electron tube. This device has two main properties: it allows
power to be injected freely into a machine, causing high activity, and it provides a means by which one part of a
machine can affect the behavior of
another part with little back -action. At
last those who would build a brain have
something comparable in functioning
powers with the nerve cell.

nature of a brain
But even if we are given an abun-

The

dance of highly active and sensitive devices like nerve cells or tubes we have
yet to "assemble them into something
that makes sense. And what does
"make sense" mean in the brain or in
a machine? Here wide differences of
opinion occur. To some, the critical test
of whether a machine is or is not a
"brain" would be whether it can or can -

4

.

not "think." But to the biologist the
brain is not a thinking machine, it is
an acting machine; it gets information
and then it does something about it.
Like every other organ in the animal
body, it is a means to survival.
This last property decides its fundamental mode of construction; it must
have certain permanent goals -the essential conditions for its existence -and
it must be able to attain them in a
variety of circumstances. If one path
to the goals is blocked it must find another. If the circumstances change, it
must readjust its methods. The brain
of an insect has available a few perfected inborn patterns of behavior. It
will try them in turn, succeeding if the
circumstances are of a standard type.
Department of Research,
Gloucester, England.
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Barn wood House.

The brain of a mammal is of more interest to us, for it has a diffuse ability
to puzzle out some sort of adaptation
to an indefinitely large variety of circumstances. Man is himself the outstanding example of the potentialities
inherent in this subtle mechanism.
The ability of the brain to look after
itself by correcting all deviations from
91111011IIIIIItIIIII1111111111111111111IIIIIIIIIIIIIINIINII IIIIINN
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Here, for the first time in any
American magazine, we present to our readers the complete account of the new
epoch- making and thought EE

provoking electronic brain,
developed in England, and
featured recently in news
dispatches all over the world.
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a central, optimal state, and particularly its ability to do so by a variety of
methods, being flexible about the route
but unchanging in its aim, was usually
regarded as quite beyond the powers of
any machine, but it has been known
since 19401.2 that machines of the more
dynamic type oan do this quite easily.
All that is needed for this goal-seeking
flexibility is that the system should have
negative feedback. When there is no
feedback, as when a door-bell button
is pressed and the bell rings, there is
neither sense nor nonsense
does just
what its present state of repair or disrepair enforces. But when a radar -controlled anti -aircraft gun receives impulses both from the target plane and
from its own shells, and is affected by
the distance between the two so that it
tends to make the distance between the
two zero, then such a system has negative feed -back and is "goal- seeking."
The important point here is that the
property of being "goal-seeking" is not
that of life or mind but of negative
feedback, and any machine, however inanimate, which has negative feedback
will show this feature.

-it

Self. e r cfoniz.incl ride 4lÏSle :.
But this does not complete the requirements. Thus, if the gun- radarplane system had positive feedback it
would tend to make the distance between shell and plane a maximum and

would therefore seem to be trying to
get its shells as far away from the
plane as possible. Clearly, the introduction into a system of feedback in general does not solve the problem; for if
without feedback the gun will aim anywhere, yet even with the feedback it
may either seek the target or it may
positively avoid it. What is to ensure
that the feedback has the correct sign?
In the gun-radar-plane system the
problem is easily settled: the designer
carefully arranged the construction so
that the feedback was negative. In the
brain of an insect, all variations born
with wrong feedbacks were eliminated
by natural selection ages ago. But in
the higher animals the position is different. Large numbers of the feedbacks
are left at first undecided, since it is
experience and not the inborn (genetic) characters which are to determine the feedbacks. Thus, a cat may
have to learn to go towards red meat
(negative feedback), but to go away
from red embers (positive feedback).
That a kitten's initial feedbacks are
rather chaotic is shown by the way in
which it may shrink away from a saucer
of milk and then run towards a red -hot
fire. Yet we know from experience that
day by day the kitten's feedbacks
change, always improving, and tending
to those values, positive and negative,
which ensure the animal's survival. The
problem of the mamalian brain, then,
is that as a machine it has to work out
an essential part of its own wiring.
he i.ome'e'stat
Such ability to learn and to adapt'
by internal re- organization was regarded as a great mystery, but the
principles are now better understood .8 To
demonstrate them and to show that these
principles do, in fact, produce such behavior, a machine has been constructed
and has recently been demonstrated.4

The homeostat consists of units, four

of which are shown in Fig. 1. Each carries on top a suspended magnet, shown
in Fig. 2, and the behavior of these
four magnets provides the focus of

interest.
Each magnet (M in Fig. 3) is affected by currents in the four coils
around it, the currents coming partly
from the other units (A, B, C) and
partly as a self-feedback (D). (The
apparently single coil of Fig. 2 is composed of the four coils of Fig. 3). In
front of each magnet is a trough of
water with electrodes at each end at
v and 15 v respectively. The magnet

2
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larity of entry into the coil by X (Fig.
3). In addition, the potentiometer P
decides what fraction of the input current actually goes through the coil.
These controls can be hand set by the
upper two rows on the front panels.

When set in some way, the magnets
show some definite pattern of behavior,
the pattern depending on the pattern
of the hand settings. If these latter
give a stable arrangement then the four
magnets move to the central position
where they actively resist any attempt
to displace them. If displaced, a coordinated activity brings them back
to the center, rather as an animal positively seeks its optimal conditions. Other
settings may, however give instability,
in which case a "runaway" occurs and

Fig.

I

-The

homeosfat, with its four units, each one of which reads on all the others.

ABCD

Fig

2- Quadruple. coil

ABCD encircles magnet M which is suspended by the needle pivot.

The suspending wire extends forward on its end into the water in the semicircular plastic
trough which has electrodes at each end. Potential for the grid is taken from the pivot socket.

is suspended on a needle pivot by a
wire sling which dips into the water and
picks up a potential which depends at
each moment on the position of the magnet. The potential goes to the grid of a
triode and thus controls the d.c. output
of the unit. (The resistor E is first adjusted so that when the magnet is
central the unit has zero output). This
output goes to the other units in series
where it becomes one of their inputs.

This arrangement sets all four units
into action and reaction on one another.
As soon as the system is switched on
the magnets are moved by the currents
from the other units, but these movements change the currents, which cause
fresh movements, and so on.
These actions and reactions can be
modified by various constant settings.
Thus, the current from, say, unit 4 to
unit 2, can be controlled as to its po-
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the magnets diverge away from the
centers. In such cases the feedbacks are
producing "vicious circles" which would
be driving the animal away from its
optimal conditions.
But the feedbacks, instead of being
set by hand, can be controlled by similar wirings arranged on a uniselector
(V) in each unit. The values chosen for
the wirings were deliberately randomized, the actual numerical values being
taken from a published table of random
numbers. When controlled by the uniselectors, the pattern of feedbacks depends at any moment on the values
provided by the uniselectors at that
time. Twenty -five positions on each of
four uniselectors means that 390,625
combinations of feedback patterns are
available.
Finally, in each unit the uniselector
moves to a new position when and only
when the output current of that unit
exceeds the value sufficient to close the
relay (F), the latter energizing the
coils (G) of the uniselector.
When the control is diverted by the
switches S -S so that not the hand controls but the uniselectors determine the
settings, then a new feature emerges in
the behavior of the system. As before,
the units start acting on one another,
but the uniselector settings change
whenever the system is unstable, i.e.,
whenever the magnets diverge far from
the central position. In other words the
machine starts to hunt for a combination of uniselector settings giving a
stable system, i.e., giving the proper
internal feedbacks. When it finds a combination with the right feedbacks it
holds that combination and will then
demonstrate that it has assembled that
feedback system which results in a coordinated maintenance of its variables
at optimal values, like a living thing.
The important point is that it finds its
own arrangement of feedbacks, the designer having merely provided it with
plenty of variety.
Not only will it find the appropriate
feedback initially, but if we alter the
basic conditions in any way it will proceed to re -adapt itself to the new conditions. Thus, we may use hand controls
on two of the units, setting them at
arbitrary values to represent some "environment" to which the other two
units, representing "nervous system,"
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must adapt, i.e., find combinations of
their two uniselector settings which, in
relation to that particular "environment," forms a stable system. When the
machine is switched on, it proceeds, as
described above, to find such an adaptation. But if now we alter the hand settings, i.e., change the "environment" to
which the other two units are adapted,
then the machine promptly abandons
those uniselector combinations and hunts
for new ones which will restore adaptation to the new environment. If now we
change the hand -settings again, a new
appropriate combination will again be
found. And this process can be repeated
as often as we please.
But the homeostat will adapt not only
to random changes in hand settings but
to any change in the dynamic nature of
the machine, whether of a type originally intended or not. Here, for instance,
are some alterations suggested by my
colleagues who have tried to confuse it.
After it had found a stable combination we reversed the polarity of the connection of an output to an input; it
promptly changed its uniselector settings till it found a new combination of
settings which was stable in conjunction
with the new conditions. We reversed
the polarity of a trough, thereby changing some of its feedbacks; it changed
its uniselector settings till it found a
new combination of settings stable in
conjunction with the new conditions.
A magnet was reversed: it readapted to
the new condition. Bars were placed
across the troughs so that the magnets
could swing only to one side: it readapted. We joined two of the magnets
together with a light glass fiber so
that they had to move together; it readapted. In all cases, whatever conditions were imposed, it rearranged its
own wiring through the uniselectors
until it developed the proper feedbacks
in relations to the new conditions.
Is the homeostat a brain then? Hardly, for it is as yet too larval. But it
uses a new principle and can easily be
extended to give much more powerful
developments. Its chief fault in its
present form, with only four units, is
that it has little room to accumulate
new adaptations, but, if it has to adapt
to a new environment, must obliterate
its established adaptations to make
room for the new. This, of course, is a
serious handicap, just as a child would
be handicapped at school if it could
learn what was two times three only
by losing its memory of what was two
times two. The difficulty, however, is a
minor one and could be overcome by a
mere increase in the number of units
together with some minor alterations.
The making of a synthetic brain requires now little more than time and
labor. But there is one point on which
we must be quite clear: a proper synthetic brain must develop its own cleverness-it must not be a mere parrot. No
matter how dazzling the performance,
we must always ask how much of the
performance has been enforced in detail
by the designer and how much is contributed by the machine itself.
MARCH, 1949

Let us suppose that two machines have
been developed to the point where they
can actually play chess. First we consider an electronic computer of the ACE
or ENIAC type. 0,7 Instructions may be
fed into it so that it will make only
legal moves, but this is insufficient
random series of legal moves will not
win games. The machine may have great
powers of analysis, but unless this ends
in a demonstrated mate, the analysis

-a

Fig.

3-Schematic

diagram of the homeostat.

must stop at a judgment. (I assume that
chess, like living, cannot always be
analyzed out completely.) If the designer supplies it with criteria for
judging whether positions are to be
aimed at or avoided, then the criteria
must be decided by the designer. This
being so, such a machine, if perfect,
will produce chess based on a strategy
as good as its designer's but no better.
The second feature of such a system
is that its thousandth game will be no
better than its first.
The third feature is that every part
has an exact duty set by the designer,
who can say at any moment whether it
is or is not working in accordance with
his design and instructions. In short,
it is a slave- brain.
The other type of machine, the horneostat, is based on quite a different principle. It needs no detailed instructions,
only some method by which it is informed of the occurrence of illegal
moves and mates. How the machine is
to avoid these undesirable informations
(feedbacks) is left entirely to the machine to puzzle out for itself. (The adaptations already shown by the horneostat encourage the confidence that with
only minor developments the machine
will succeed.)
Let us suppose the homeostat per-

fected and contrast its behavior with
that of the first machine. The homeostat would start off like any other
player -simply by making more or less
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random movements. But the feedback
would soon stop it making illegal movements, and it would tend steadily to
avoid the moves that lead to a rapid
loss of the game. But it must be admitted that its first games would be very
bad -as bad, in fact, as the first games
of any future world champion. But the
homeostat would tend steadily to shed
bad moves. Lines of play would be developed or dropped simply according to
whether they did or did not lead to a
win.
These improvements would be in no
way dependent upon the particular details provided by the designer: they
would be developed by the machine out
of the indiscriminate variety provided,
the feedback being the dominating and
controlling factor. Consequently, such
a machine, if perfect, could eventually
play with a subtlety and depth of strategy beyond that of the man who designed it.
The aim of some has been to produce
the perfect slave- brain. Though undoubtedly useful for some purposes,
yet we must not lose sight of our objective: a synthetic brain should not
only play chess, but should eventually
beat its own designer.
This prospect is now in view.

And the future?
And what after that? Some facts
seem clear even at this distance.
The construction of a machine which
would react successfully to situations
more complex than can be handled at
present by the human brain would
transform many of our present diffi-

culties and perplexities. Such a machine
might be used, in the distant future,
not merely to get a quick answer to a
difficult question but to explore regions
of intellectual subtlety and complexity
at present beyond the human powers.
The world's political and economic problems, for instance, seem sometimes to
involve complexities beyond even the
experts. Such a machine might perhaps
be fed with vast tables of statistics,
with volumes of scientific facts and
other data, so that after a time it might
emit as output a vast and intricate set
of instructions, rather meaningless to
those who had to obey them, yet leading,
in fact, to a gradual resolving of the
political and economical difficulties by
its understanding and use of principles
and natural laws which are to us yet
obscure.
The advantages of such a machine
are obvious. But what of it disadvantages? There are at least two.
Firstly, in its construction, many a
detail will have to be fixed at some arbitrary value selected without full knowledge of what features it may impose
ultimately on the type of reactions. Are
the tubes, for instance, to have an
anode voltage near the maximum or
much lower? Once made, such a decision will result in an all- pervading
tendency in the machine's behavior. One
machine, for instance, might try to
solve all problems by exploring the possibilities of immediate violent activity,
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ing with the receiver's innards.
The amplifier contains only two
stages, the minimum necessary to provide phase inversion for the push -pull
tubes. With most receivers, the gain
will be too high, which is why the
1- megohm volume control was added.
Ordinarily, it will still be most convenient to adjust volume at the receiver, rather than at the amplifier,
which is mounted in the speaker baffle,
so this control can be set and left alone.
It is best to turn up the volume control on the receiver to about 75% of
maximum, then adjust the amplifier
control for maximum desired output
from the speaker. After that only the
receiver control need be used.
The circuit of the amplifier consists
of a standard "self-balancing" phase
inverter, a push-pull pentode output,
and a selenium- rectifier voltage doubler. If the supply gives any hum, a
transformer supply can be used, in
which case filament voltage can be
taken from the transformer too. A simple tone control is connected across the
6V6 -GT plates to satisfy listeners who
don't like high notes or who object to
the rather high noise level accom-.
panying some of the films shown on TV.

Better TV Sound
By ALLAN LYTEL*
THE makers of television receivers
have concentrated principally on
good definition, larger pictures,
and less complex circuits, as well
as lower prices. The only part of the
receiver which really seems to have suffered is the audio section. Single -ended
outputs are common, and rarely do we
hear television sound through a speaker

larger than

6 inches.
FM is used for TV sound transmission -the FCC deliberately decreed it
so, that we might have the benefits of
good fidelity and little noise. What,
then, is more logical than to take advantage of FM and provide ourselves
with pleasing reproduction? The set
manufacturers, in the main, have not
done it for us.
The schematic diagram shows how
the writer solved the problem. A very
simple and inexpensive amplifier feeds
a good 12 -inch PM speaker mounted in
a separate cabinet. The amplifier -andspeaker combination gives the benefit
of a 10-watt, push-pull output channel,
and it is unnecessary to modify the receiver in any way to get it.
The discriminators and ratio detectors used in TV sets and the audio
voltage amplifiers are usually very well
designed and detract little or nothing
from the fidelity. It is the output stage
(in our receiver a single 6K6 -GT)
and the speaker which are at fault. The
amplifier, therefore, is fed from the
plate of the last voltage amplifier, tak-

ing the place of the output tube. An
octal male plug is connected to the amplifier by a cable. The 6K6 -GT is removed and the plug inserted in its
place. The filament wires, connected to
pins 2 and 7 of the plug, carry 6.3 volts
through the cable to the 6SN7 -GT and
6V6-GT's in the amplifier; a shielded
lead connected to pin 5 of the plug
(prong 5 of the 6K6 -GT is the grid connection) brings the audio to the first
grid of the 6SN7-GT in the amplifier.
A ground lead links the chassis of the
amplifier and teleset to provide an audio return connection. Naturally, if
your receiver's sound section ends in
some tube other than a 6K6 -GT, these
plug connections should be altered. But
the purpose of the plug is the important point: removing the set's 'output
tube and putting the plug in the tube
socket makes all the necessary connections (with the possible exception of
ground) without requiring any tamperOCTAL PLUG
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Temple University Technical Institute.

THE ELECTRONIC BRAIN (Continued from page '79)
while another machine might react to training we shall doubtless condition it by the machine) is being devoted to
all problems by a tendency to go on heavily to act so as to benefit ourselves ever -increasing developments of the
collecting interminable information, do- as much as possible. But if the machine planning machine. In the spate of plans
it we might
ing nothing as long as there was a really develops its own powers, it is and directives issuing from
shadow of doubt. We are, in short, up bound eventually to recover from this. hardly notice that the automatic tube If now such a machine is used for making factories are to be moved so as
against the fact of "temperament." The
designer will put in some temperament large -scale social planning and coordi- to deliver directly into its own automatic tube -replacing gear; we might
or other whether he intends it or not: nation, we must not be surprised if we
hardly notice that its new power supfind after a time that the streams of
once he builds a machine which works
in its own way there is no such thing
orders, plans and directives issuing plies are to come directly from its own
atomic piles; we might not realize that
as "no" temperament. The peculiar from it begin to pay increased attention
difficulty here is that the machine will to securing its own welfare. Matters like it had already decided that its human
manifest it in a form too complex and the supplies of power and the prices of attendants were no longer necessary.
How will it end? I suggest that the
sabtle for the designer's understanding. tubes affect it directly and it cannot, if
way to find out is to make the
simplest
ignore
them.
machine,
it
is
a
sensible
But perhaps the most serious danger
and see.
in such a machine will be its selfishness.
Later, when our world- community is thing
(Reprinted by special arrangement with Electronic
Whatever the problem, it will judge entirely dependent on the machine for Engineering, London, England, from their Decemthe appropriateness of an action by how advanced social and economic planning, ber 1948 issue.)
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Planning a Factory PA
Engineering the world's largest industrial PA system
By CONRAD EICHORN*

IN

Newscaster Carl Weeks

is

building a factory public address
system, the most important element
is proper planning. Even an installation as large and complicated as the
K -F Broadcasting System at the gigantic Kaiser- Frazer Willow Run plant
presents few mechanical and maintenance problems if the preparatory
planning is right.
Kaiser- Frazer and RCA engineers
spent months planning every detail of
the huge installation with the result
that the actual work was a comparatively simple matter.
We determined in advance by exhaustive testing and experimenting,
exactly what equipment was needed
and the precise number and location of
each unit in the system.
Services required were:
1. Paging, to originate from the control room or from the night telephone
desk;
2. Announcing, to originate from the
control room or from the main plant
protection office, with provisions for future input facilities as needed;
3. Program pickups originating outside the plant area and received over
telephone lines;
4. Recording facilities, both disc and

heard by 15.000 K-F employees. Author is at the control console.

wire;
5. Reproduction

.

of

recordings

or

transcriptions for broadcast.
To make all of this possible we installed an RCA type '76B4 consolette in
the control room. The consolette indudes four preamplifiers, one high gain program amplifier, and one high gain, 8-watt monitoring unit.

A six-position mixer is included, with
the preamps connected to four of the
mixer positions and banks of mechanically interlocked push keys connected to
the remaining two.
The output of each mixer position is
connected to lever keys which permit
switching it to the program amplifier
for "broadcasting" or to the monitor
amplifier for auditioning. These key
switches are interlocked to disconnect
the studio loudspeakers and operate
"on -air" light relays. A three -position
switch in the input of the fourth pre amp permits its operation from a microphone in the studio, the announcer's
booth, or the control room.
Push keys in the fifth and sixth mixer positions allows any one of the six
remote lines and two turntables to be
connected instantly to either input. AdSome of the 50 -watt amplifiers which furnish 5,400 watts to feed more than 600 loudspeakers.
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ditional push keys provide circuits for
feeding cues to remote lines, and other
lever keys permit use of monitoring amplifiers in emergencies.
We made provision for the operator
at the console to control the output level
from the speakers within 13 individual
zones in the plant. Thus, we are able
to adjust the output level without the
necessity of making individual adjù.,tments of the 100 -odd power amplifiers.
We selected RCA 50 -watt power am-

plifiers (MI 4288) having a combined
hum and noise level at least 60 db below their rated output, with a frequency response of 75 to 10,000 cycles
within 3 db.
The amplifiers are mounted in metal
racks, six to a rack. They have plug type terminals for input, output, and
a.c., which provide easy means of replacing defective amplifiers. Each amplifier has two volume controls: one for
high -level and one for low-level input.

The relay power -supply units are
selenium rectifiers capable of 24 hours
of continuous operation under full load.
They deliver 24 volts of direct current
at 2 amperes.
Plate-circuit relays are mercury -contact units with 24 -volt d.c. coils.
The transcription turntable is an
RCA 70 -D, equipped with a 72DX recording head.
For remote pickups from locations
outside the studio, we use an RCA
0P6 -0P7 remote amplifier and mixer
to feed the programs over telephone
lines.
For the best all- purpose performance, we selected RCA MI -6311 paging
horns, MI -6366 re- entrant horns, and

MI -6308 industrial baffles, the latter
using MI -12421 12%-inch, 10 -watt,
cone speakers.
The paging horns and re- entrants

The best system will hove breakdowns. Engineer Henry Lyons shoots trouble in the console.

are alternated throughout the plant, the
spacing being determined by the noise
to be overcome, to give the best overall reception of both voice and music.
The horns, equipped with MI -6306B
driver units rated at 25 watts, are
clustered five to an amplifier and therefore use but 10 watts each. This arrangement makes possible pin-point
volume control in areas of varying noise
levels. The industrial baffles and cones
were installed only in the quiet areas,
grouped 10 to the amplifier.
We guarded against line loss by selecting No. 12 copper stranded wire for
speaker lines. Maintenance of the entire system thus far has been no problem at all, involving only such routine
tasks as replacing damaged horns,
drivers, matching transformers, and
similar components.

Design Data for Speaker Enclosures
EXCELLENT loudspeaker baffling
can be obtained in a relatively
small space with a vented or bass -

reflex enclosure. The vented enclosure is no more than a box of a
specific volume constructed of heavy
timber and provided with a loudspeaker
opening and a vent. The graph shows
how a correct enclosure will change the
natural resonance peak (A) of the
speaker to two smaller peaks (B),
making response much smoother.
A simpler method than the standard
engineering formulas has been suggested for arriving at the volume of the
enclosure for speakers of various dimensions. It is based on the following
figures: Use a box which has a volume
in cubic feet equal to the nominal radius
of the speaker in inches. Thus, with this
method, a 12-inch speaker requires a
cabinet volume of 6 cubic feet, and
so on.

The port area is generally accepted
as being equal to the actual radiating
area of the cone, which is substantially

less than that calculated from the nominal diameter of the speaker. For example, a typical 12-inch speaker requires an 11 -inch hole for mounting,
but the actual diameter of the useful
section of the cone is only 10 inches.
Resorting to a practical formula again,

the port opening may be taken as 0.8
times the area of the speaker opening.
Cross-checking these figures with
those obtained by using the more complex standard formulas, cabinet volume
for a standard 12 -inch loudspeaker is
found to be substantially the same, 6
cubic feet. With a heavy -duty 12 -inch
speaker, which has a somewhat lower
cone resonance, the volume should probably be increased.
In the smaller sizes the volumes suggested for a 10 -inch and for an 8 -inch
speaker are substantially higher than
standard formulas would indicate.
Summing up all these factors, the following recommendations can be made:
(1) For 12 -inch loudspeakers, the
enclosure volume should not be less than
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cubic feet, and up to 8 cubic feet for
heavy-duty speakers having a cone resonance around 55 cycles.
(2) For 15 -inch loudspeakers, the
enclosure volume should be at least 8
cubic feet, and up to a maximum of 16.
With such large speakers, the very low
cone resonance will extend the cut-off
in any case to about 45 cycles.
(3) For 10 -inch loudspeakers, the
enclosure volume can be from 4 to 5
cubic feet.
(4) For 8 -inch loudspeakers, the en6
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How an enclosure reduces speaker resonance
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closure volume should be from 3 to 4
cubic feet.
Two more points for our summary:
(1) The vent area will normally be
made equal to 0.8 times the area of the
actual loudspeaker opening.
(2) The installation of a "throat"
around the vent, either inside or outside
the cabinet, tends to lower the resonance of the system and, within limits,
has the effect of increasing the enclosure volume.
From a practical viewpoint we had
no misgivings about the figures for
12 -inch loudspeakers, vented enclosures
for these units having been built and
tested on previous occasions. Our main
interest was to investigate the performance of a small speaker in a cabinet rather oversize by previous conceptions.
Another point in mind was that many
readers have 8-inch loudspeakers on
hand or may be obliged to use a 7- or
8 -inch speaker for reasons of cost and
availability.
Accordingly, we constructed an enclosure approximating 3 cubic feet with
a vent of the specified size.
The particular loudspeaker had a
natural cone resonance at a frequency
just over 100 cycles, which was rather
higher than expected. However, when
mounted in the vented enclosure, the
output was maintained to just under 60
cycles, below which it tapered off sharply. At the low frequencies, the bulk of
the output comes from the vent.
By way of interest we installed a
throat approximately 3 inches long,
surrounding the vent on the inner side
of the cabinet. This was found to produce a more gradual cutoff and, as far
as could be judged by ear, to improve
generally the performance of the enclosure below 100 cycles. In its final
form the system delivered useful output

produce fundamentals at this frequency.
It is useless to consider building a
vented enclosure of light timber or even
of sound -absorbent board supported on
medium -weight battens. Such a cabinet
would have very pronounced resonant
effects and defeat the whole object of
the scheme.
The handiest material is probably
sA
-inch plywood, although, in practice,
anything from %- to 1 -inch plywood or
solid stock should be employed. The wood
should be supported internally by a
suitable framework, all joints being
glued and screwed. Either the back or
the bottom must be removable for access to the interior, and this must be
securely screwed back in place.
The figures given for volume naturally apply to the inside of the cabinet,
and some small allowance should be
made for space occupied by the internal

Volume of

Speaker
Diameter

Box

(Cu. ft.)

Area of
vent

8
IO

4
5

(sq. in.)
30
45

12

6
7.5

76
115

15

WIRE

Below Mill Prices!

2,000,000 feet -tinned copper -all
1st. class, double cotton serve, waxed
finish. Available 1,000 foot rolls.

22 gauge (6 colors)
$3.98 roll
20 gauge (6 colors)
4.98 roll
18 gauge (brown only) 6.49 roll

SUGGESTED VOLUME FOR
VENTED ENCLOSURE

Nominal

PUSH BAC K

HERE'S A STEAL
Tom Thumb

RADIO
CAMERA

t.

framework and bracing. It is wise to
line all inside faces with hair felt
or other sound -absorbent material. If
sound -absorbent board is employed, it
will reduce the interior volume of
the cabinet appreciably, and allowance
should be made in the design for this

A hit on the beach at picnics,
etc.
A
combination reflex

curera and portable battery
rodio. Former list $29.95
OUR LOW PRICE

$1

l

265

With batteries
add $1.84.

eries

lottess

MIDGET I. F.

loss.
The important factor is the interior
volume, the actual shape and dimensions of the cabinet being less impor-

TRANSFORMERS
Original

At discounts

List $2.10

up to 86%

tant.
For a balanced appearance in rectangular cabinets, height should be

30'

INSIDE THROAT-SEE TEXT

Typical dimensions for a vented speaker enclosure. The throat projection was 3 inches
long on the model described, but it may be
varied for best results by the experimenter.

down to 50 cycles, which was gratifying, considering the simplicity of the
baffling arrangement, its moderate size,

and the fact that the energy source was
a relatively inexpensive 7 -inch loudspeaker.
Although 50 cycles may seem well
removed from the traditional 30-cycle
lower limit, there are few loudspeakers
in conventional cabinets which will
MARCH, 1949

roughly 2.5 times the depth, and width
about 1.7 times depth. Depth refers to
the front -to -rear measurement.
Our own experimental cabinet for a
'7- or 8 -inch speaker is somewhat taller
and narrower than these proportions.
Accordingly, the dimensions in the
drawing were modified to approach the
above proportions and, happily enough,
the outside dimensions are very simple
ones to work to. By the time allowance
is made for the thickness of the timber,
the interior volume will be just over the
minimum recommended figure of 3 cubic feet.
For larger speakers, the cabinet will
need to be substantially wider, with a
smaller increase in the depth and height
to give the required volume.
The position of the vent in relation
to the loudspeaker does not appear to
be critical, and the vent can thus be
shaped and located on the front face of
the cabinet to give the most balanced
appearance.
Our thanks are due to the Australian
publication, Radio and Hobbies, an article by W. N. Williams being the source
for most of the material in this article.

400 -500 Kc range
1 Vs" square, 3" high
hi-gain iron core.
INPUT -A826
OUTPUT -A827
Specify Type

Matched
Pair

Egg Crate
of 100

Dozen

$3.95

69c

$29.00

meg. VOLUME
CONTROLS
Universal with
switch

o

each

ORDER INSTRUCTIONS
Minimum order- 52.00. 25% da

Demand This
Seal of Quality

L

85% DISCOUNT
OUR PRICE 29c

k

posit with order required for all
C.O.D. shipments. Be sure to include
sufficient postage -excess will be
refunded. Orders received without
postage will be shipped
express collect. All prices
F.O.B. Detroit.

A

KHVIV SUPPLY

&

ENGINEERING CO., Inc.
85 SEEDEN AVE.

DETROIT

1,

MICH.
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KITS THAT FIT

O

Heathkit chassis are precision punched to fit
the quality pans supplied. The grey crackle
aluminum cabinet and the two color panels ore
die punched to assure proper fitting.
Many builders have written marveling at the
ease with which assembly can be accomplished.
The chassis ore specially engineered for easy
there are no small tight
assembly and wiring
which cannot be reached -the ends of
thechassis are left open in order that installation of pans and soldering con be done with

will find many famous names on the
parts in your Heathkit. Mallory switches and
filter condensen, Chicago Transformer Corporation and Electrical Assembly Transformen,
Centralab Potentiometers, Belden Cable, IRC 8
Allen Bradley resistors, G.E. tubes, Cinch and
Amphenol sockets with silver plated contacts,
Defiann variable condensen, Eby binding post
and many other quality pans. The finest of
ports are used to assure long trouble -free
service ffrom Heathkits'

-

bosh

BEST OF PARTS

hands

You

PRECISION PARTS

MODERN STYLING

Wherever required, the finest quality 9ó
ceramic
are supplied. The
These require
no aging esisters
and do not shift. No matching of
common resistors is required. You find in
Heathkit the same quality voltage divider
re sistors as in the most expensive equipment.
The transformers ore designed especially
for the Heathkit unit. The scope transformer
has two electrostatic shields to prevent interaction of AC fields.
These transformers are built by several
of the finest transformer companies in the
United States.
1

COMPLETE KITS

Heathkits have brought a new conception
of beauty to laboratories and service benches.
Many organisations have standardized on
Heathkits to make their shops appear at-

tractive and uniform.
The panels are produced in grey and
maroon and the modern streamline aluminum
handles give the instruments a pleasant professional appearance.
There is no waste space or false effort to
appear large in Heathkits
space an service
benches is at a premium and the s
of
Heathkit instruments is kept as mall s as is
consistent with good engineering design.

-

OLARGE EASILY READ

When you receive your Heathkit you ore asport for the proper
sured of every
operation of the instrument.
Beautiful cabinets, handles, 2 color panels.
all tubes, test leads where they are necessary
pan of the instrument, quality rubber line
cords and plugs, rubber feet for each instrument, all scales and dials ready printed and
calibrated. Every Heathkit is 110V 60 cy. power
transformer operated by a husky transformer
especially designed for the job.

CALIBRATIONS
cessary to
No charts or calculations are
use any Heathkit properly. All scales are simply
and plainly marked.
The op
instantly knows the proper use
d confidently.
of the instrument and can p
No multiplication is required as each scale is
calibrated independently of the *then.

COMPLETE

INSTRUCTION MANUALS

IDEAL FOR SCHOOLS

pleased at the thorough instructions covering the assembly of each
Heathkit instrument. Every detail of the asred, together with sections on
sembly is
the use of cthe instrument and trouble shooting instructions in case of difficulty. Actual
photos of the assembled instrument enable
last and a rate assembly. clear schematics
and picto: diagrams of the confusing parts
tuck as rotary switches enable the wiring to
be completed quickly.
Everyone

is

Heathkits have been adopted as standard
equipment of many of the largest universities
and colleges. The low cast plus the fact that
the students learn by actual assembly
embly make
them ideal training mediums. Many high
schools and small colleges are finding that
they too can have a modern physics and
electronics laboratory by using Heathkits.
Some of the largest technical schools recommend Heathkits to their students as the
best means of securing the necessary equipment to start their awn shops.

al

BEST OF

Heathkits are the result of many years experience in the test equipment field.
Heathkit oscilloscopes have been under development and test since 1943 and most
other instruments now being produced have had over two years of thorough testing.
As proof of their design, Heathkits have been adopted by many of the largest
Universities and laboratories in the United States. Thousands of engineering students
are receiving their training using Heathkits.

ON

THE

FOLLOWING

PAGES THE
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OWN...

WHY NOT BUILD YOUR

ENGINEERING...

BEST

The great strides made in .electronics during the war have made it hard for
everyone to keep abreast of new developments. By actually assembling modem test
equipment knowledge is gained in the most practical manner. Farther a complete
knowledge of the instrument allows greater flexibility of use and many possible
uses suggest themselves.

lastly with the cost of everything shooting upward any means of eliminating
costs is welcomed. This reduction b

remarkable saving, as

na be seen by com-

paring Heathkit prices with comparable built up test equipment.
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HEATHKIT

RF

SIGNAL GENERATOR KIT
Every shop needs a good signal generator.

The

Heathkit fulfills every servicing need, fundamentals
from 150Kc. to 30 megacycles with strong harmonics over 100 megacycles covering the new television and FM bands. 110V 60 cycle transformer
operated power supply.
400 cycle audio available for modulation or audio
testing. Uses 6SN7 as RF oscillator and audio amplifier. Complete kit has every part necessary and
detailed blueprints and instructions enable the
builder to assemble it in a few hours. Large easy to
read calibration. Convenient size 9' x 6' x 4 %'.
Shipping weight %2 lbs.
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SIGNAL TRACER KIT
Let a Heathkit Signal Tracer do the tedious watching of intermittents while you go on to other profitable jobs. Follow the signal from the antenna to the
defective part in a matter of seconds. Triples the
repairs per man in many shops. A Heathkit
Signal Tracer Kit pays for itself in a matter of days
of operation. Locates faults immediately. Internal
amplifier available for speaker testing and internal
speaker available for amplifier testing. Connection
for VTVM on panel allows visual tracing and gain
measurements. Also tests phonograph pickups,
microphones, PA systems, etc. Frequency range to
20D Mc. Complete ready to assemble. 110V 60 cycle
transformer operated. Supplied with 3 tubes, diode
probe, 2 color panel, all other parts. Easy to
assemble, detailed blueprints and instructions.
Shipping weight 10 lbs.

$19.50
HEATHKIT SINE AND SQUARE

AUDIO GENERATOR KIT
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Experimenters and servicemen working with a square
wave for the first lime invariably wonder why it was not
introduced before. The characteristics of an amplifier
can be determined in seconds compared to several
hours of tedious plotting using older methods. Stage by
stage, amplifier testing is as easy as signal tracing. The
low distortion (less than 1 %) and linear output (-± one
db.) make this Heathkit equal or superior to factory
built equipment selling for three or four times its price.
The circuit is the popular RC tuning circuit using a four
gang variable condenser. Three ranges 20 -200, 200 2,000, 2,000 -20,000 cycles are provided by selector
switch. Either sine or square waves instantly available
at toggle switch. All components are of highest quality,
cased 110V 60 cycle power transformer, Mallory F.P.
filter condensers, 5 tubes, calibrated 2 color panel, grey
crackle aluminum cabinet. The detailed instructions
make assembly an interesting and instructive few
hours. Shipping weight 13 lbs.

ELECTRONIC SWITCH KIT

DOUBLES THE UTILITY OF ANY SCOPE
An electronic switch used with any oscilloscope
provides two separately controllable traces on the
screen. Each trace is controlled independently and
the position of the traces may be varied. The input
and output traces of an amplifier may be observed

one beside the other or one directly over the other
illustrating perfectly any change occurring in the
amplifier. Distortion -phase shift and other defects show up instantly. 110 Volt 60 cycle transformer operated. Uses 5 tubes (1 -6X5,
6SN7's,
6S17's). Has individual gain controls, positioning
control, and coarse and fine sweeping rate controls.
The cabinet and panel match all other Heathkits.
Every part supplied including detailed instructions
for assembly and use. Shipping weight 11 lbs.
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$34.50
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OSCILLOSCOPE KIT
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The Heathkit 5' Oscilloscope Kit fulfills every servicing need. The husky cased power transformer
supplies 1100 Volts negative and 350 Volts positive.
Tubes supplied are two 6517 amplifiers, 884 sweep
generator, two 5Y3 rectifiers, and 5BP1 or 5BP4 CR
tube. Grey crackle aluminum cabinet and beautiful grey and maroon panel. Chassis
especially designed for easy assembly.
An oscilloscope provides almost endless sources of experimentation in radio, electronics, medicine and scientific research.
Detailed instructions make assembly fun and instructive.

t

VACUUM TUBE

VOLTMETER KIT
Everything you want in a VTVM. Shatterproof solid
plastic meter face, automatic meter protection in
burn -out proof circuit, push pull electronic voltmeter
circuit assuring maximum stability. Linear DC and
AC scales. Complete selection of voltage ranges starting with 3 Volts full scale up to 1,000 Volts. Isolated
DC test prod for signal tracing and measurements of
voltage while instrument is in operation. An ohmmeter section accurately measuring resistance of 1/10
ohm to one billion ohms with internal battery. Exmegohms on all
tremely high input resistance
ranges DC and 6.5 megohms on AC. All these features
and many more are the reasons hundreds of radio and
television schools are using Heathkit VTVM's and
recommending them to all students. Like all Heath kits, the VTVM kit is complete, 110V 60 cy power
transformer, 500 microamp meter, tubes, grey
crackle cabinet, panel, test leads, 1% ceramic
precision divider resistors and all other parts. Complete instruction
manual. Better start your laboratory now,

ll
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and short wove bonds. Plug¡n coils. Regenerative circuit.
Operates loud speaker. Add postage for 3 lbs.... $8.75
HS 30 Headphones per set
$1.00
21" Permanent Magnet loudspeaker
$1.95
Mahogany Cabinet
$2.95
$87C

INTERPHONE 2 -WAY CALL SYSTEM KIT
Ideal

call

and

communication

system

.

8

$14.50

e

.

110V. -A.C. MILITARY RECEIVER
Ideal way to convert military sets.
t10v 60 y. transformer operated.

-

no
Supplies 24 Volts far filament
wirin changes inside radio. Also
applies 250V O.C. plote voltage at
50-60 MA. Connections direct to dynamotor input. Complete with oll
pans and detailed instructions. Shipping wt. 6 lbs.

ated. Push pull output
using 1619 tubes (military type 616's), two
amplifier stages using
a dual triode (65L7), as
a phase inverter give
this amplifier a linear reproduction equal to
amplifiers selling for ten times this price. Every
part supplied; punched and formed chassis,
transformers (including quality output to 3-8

12" PM Speakers for above

$6.95

Mahogany Speaker Cabinet,
14,6" x 141/2" x 8"

$8.75
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POWER SUPPLY KIT

Build this high fidelity
amplifier and save two thirds of the cost. 110V
60 cy transformer oper-

BENTON HARBOR

TO

lbs.

ohm voice coil), tubes, controls, and complete
instructions. Add postage for 20 lbs.

for homes, orates, factories, stores, etc.
Makes excellent electronic baby watcher.
Easy to assemble with every part supplied including simple instructions. Distense up to 1/5 mile. Operates from
110V A.C. 3 tubes, one
aster and one
remote speaker. Shipping weight 5 lbs.

lBt41.wy ELSE
Shipping weight

AMPLIFIER KIT

An ideal way to learn radio.
This kit is complete ready to

assemble, with tubes and
all other parts. Operates
from AC. Simple, clear detailed instructions make this
good radio training course.
110 Volt AC Operation
ng a
P
Covers regular broadcasts

'FM' VO;LTMlTER

4

HEATHKIT
HIGH FIDELITY

HEATHKIT 3 -TUBE ALL -WAVE

-

"W
VACUUM

20,

110V. -A.C. TRANSMITTER

POWER SUPPLY KIT
For BC -645, 223, 522, 274N's, etc.

Ideal for powering military transmitters. Supplies 500 to 600 Volts
at 150 to 200 MA plate, 6.3 C.T.
at 4 Amps, 6.3 at 4 Amps. and
12V at 4 Amps. Can be combined
to supply 3-6-9 -12 or 24 Volts at
4 Amperes. Kit supplied complete
with husky 110V 60 cycle power
transformer, 5U4 rectifier, oil filled
condensers, cased choke, punched chassis, and all
other parts, including detailed instructions. Complete
nothing else to buy. Shipping Wt. 22 lbs.

$14.50

-
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HEATHKIT

FM

AND TELEVISION

SWEEP GENERATOR KIT
*
*
*

*
*

7e4 *

lobe Cirtuil.
Corers 2 Mo to 226
5

Mt.
IOnstormn operated.
Supofies either RI or FM.
Variable sweep MCA 0
IPP. ID Mt.
110V 60 cy

l

Urge ce5b eted diel.

* Variable phasing toned.
*
output
*
switching necessary.
Sweep

*

145

for scope.

Ne band

Uses new mildarute HF

lobe.

A necessity for television and FM. This Heathkit completely covers the entire FM and
TV bands. 2 megacycles to 230 megacycles. The unit is 110V 60 cy power transformer
operated. Uses two 616 tubes, two 6C4 tubes and a 6X5 rectifier. An electronic sweep

circuit is incorporated allowing

a range of 0 to 10 Mc. A sawtooth horizontal sweeping
voltage and phase control are provided for the oscilloscope.
The coils are ready assembled and precision adjusted to exact
frequency. As in all Heathkits, the best of parts are supplied.
Mallory filter condenser, zero coef. ceramic condensers, all
punched and formed parts, grey crackle
cabinet, 5 tubes, test leads, etc. Better ge'
it built now and be ready for the Fh'
and TV business. Shipping wt.6
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6 POUNDS
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CONDENSER CHECKER KIT
'7ße4
*
*

*

Magic eye

j

Ose ar WWI,ceeoocey

ORDER
BUILD YOUR OWN
TEST EQUIPMENT

B L A N
HEATH COMPANY
BENTON HARBOR,
M

I

C

H

increas-
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You save two-thirds
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Eliminating assembly
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otter the Neothkit Oscillabor costs,
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Signal Generator
totcape. VTVM sand
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fun and learn while
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beautiassembling those
save. The thrill of
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ful Instruments mules
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on panel.

*
*

POwer lector

Manias

sole.

resistance.

Measures leakage.
Checks

paper'mlu'elMnl /tics.

Checks all types of condensers, paper -mica- electrolytic- ceramic over a range of .00001 MFD
to 1000 MFO. All on readable scales that are read direct from the panel. NO CHARTS OR
MULTIPLIERS NECESSARY. A condenser checker anyone can read without a college education. A leakage test and polarizing voltage for 20 to 500 volts provided. Measures power factor
of electrolytics between 0% and 50 %. 110V 60 cycle transformer operated complete with
rectifier and magic eye tubes, cabinet, calibrated panel, test leads and all other parts. Clear
detailed instructions for assembly and use. Why guess at the quality and capacity of a condenser when you can know for less than a twenty dollar bill. Shipping weight 7 lbs.
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Powerful PA Amplifier Uses an 815
III
Transmitting tube puts
out a 54 -watt a.f. signal

By GERALD A. CHASE

THE little 815 seems finally to be
coming into its own. Many amateurs now are using it as a final
amplifier in their low- powered
transmitters and as a push-pull driver
or multiplier in their higher- powered
rigs. As yet, however, it does not seem
to be much used for audio work. Where
space is at a premium, the 815 is an
ideal tube. Measuring slightly less than
4 inches high and 2 inches, in diameter,
it contains a pair of husky tetrodes.
Used in push -pull, with 500 volts on
the plates and a bias of 15 volts, it
kicks out a healthy 54 watts.
A PE -103 -A dynamotor is used with
the amplifier described here for mobile
work. With an output of 160 ma at 500
volts it is ideal for an 815 as long as
the rest of the amplifier draws very
little current. Even if the current exceeds the 160 -ma rating enough to drop
the voltage to 400, output is still better
than 40 watts.
One of the main considerations in

planning the amplifier was to keep
plate and filament currents as low as
possible to minimize battery drain when
working mobile.
The minimum requirements for input
were two microphones and one phonograph, with noninteracting controls to
mix all three. As can be seen from the
schematic, a single 6SC7 was used for
the two microphone preamplifiers. Mixing is done between the 6SC7 and the
following 6SK7.
In the following stage a 6SK7 is used
in conjunction with a 6C5 and a 6H6
in a volume- expander- compressor circuit which is fairly standard. This circuit was included primarily for recording. However, it has also been found
very desirable for PA work. Some
speakers have a tendency to wander
away from the microphone. Compressor
action works as an automatic gain control to boost the volume when the
speaker is at a distance and to cut it as
he speaks directly into the mike. Care

This under- chassis view shows how the bias

battery should be mounted in place.

Television is Booming -Cash in on it!

must be exercised in setting the control
for it is possible to cause distortion
with over- compression.
As shown in the schematic, the control is a special center -tapped 1 -megohm potentiometer (IRC VC-539X).
When the arm is at center position, the
grid return from the 6SK7 is directly
grounded and its operation is normal.
When moved toward the plate end of
the control, compression takes place;
and when moved toward the cathode
end, expansion results.
When playing music, a greater dynamic range can be achieved by using
the expander. Again, care should be
taken, for distortion will also result
from overexpansion.
The tone control
The next stage is the tone- control circuit using a 6C5 as a "normal- tone"
amplifier with a 6SL7 in parallel as a
treble and bass amplifier. The signal
for the grid of the 6C5 is taken from
between a 47,000-ohm resistor and a
100,000 -ohm resistor. This drops the
signal to two -thirds of its original
value. If the grid were connected directly to the 0.1 -pf coupling capacitor,
the "normal -tone" volume would be
great enough to blanket the action of
the treble and bass controls.
The 100,000 -ohm resistor between
the 6SK7 plate and the grid of the bass
section of the 6SL7 isolates the .01 -pf
bypass across the bass control from the
rest of the circuit. The 500,000-ohm potentiometer controls the amplitude of
the low- frequency sounds. Be careful to
filter and shield the previous stages,
for, with the bass control at maximum,
there is a tendency to amplify hum.
The signal is fed to the treble section
of the 6SL7 through a 250 -µµf capacitor, which filters out the bass. Large
amounts of treble boost can be obtained
with the control. It is usually impossible to operate it at more than two-

RADIO- ELECTRONICS for
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thirds of maximum because it brings
out excessive hiss, needle scratch, and
other high- frequency noise. Also, unless
the microphones are placed with great
care, there is feedback at high settings

that was being said and this made it
hard to ride the gain effectively. On top
of that, comments from the audience in
the control room were not very flattering.

of the control. A compromise can be
found between bass and treble to satisfy the requirements of almost any
installation. With both controls at zero
the tone is normal.
A 27,000-ohm resistor between each
of the tone- control-tube plates and the
0.1 -µf coupling capacitor acts as a safety measure to prevent interaction between circuits.
The 6F6 is triode- connected as a
driver for the 815 final. With a bias of
-20 volts and a plate -supply voltage of
250, the 6F6 normally delivers approximately 0.8 watt. Actually it is slightly
less in this case because of the voltage
drop across the 2,500 -ohm decoupling
resistor. It is still sufficient, however,
to supply the 0.35 -watt driving power
to the 815 grids and make up for the
power loss in the driver transformer.
The 815 takes a bias of -15 volts. A
C- battery is used; it is as economical
as a separate bias supply. Cathode bias

would have meant considerably more
distortion due to the wide variation in
plate current when operating class
AB2.
The secondary of the output transformer is tapped to provide impedances
of 4, 8, 15, 250, and 500 ohms. One end
is grounded, and the other leads

are
run to an impedance- selector switch.
Thus, any speaker or combination of
speakers can be matched accurately to
the output.

Separate monitor channel
The amplifier in use before this one
was built had no facilities for monitoring; in some locations monitoring would
have been a decided asset. In one ine

So we decided to include some means
for monitoring in our new amplifier. A
6K6 -GT is used, with its grid in parallel
with that of the 6F6 driver. A small
output transformer couples the 6K6-GT
to a circuit -closing jack at the back of
the chassis. When the speaker is plugged in, it is connected to the voice -coil
winding and at the same time the heater of the 6K6 -GT is grounded. In half
a minute the tube is up to operating
temperature. When the plug is withdrawn, the filament circuit is broken
and the tube ceases to draw current.

The power supply
It might have been better practice to
build a separate low- voltage power supply for the voltage -amplifier tubes and
the 815 screens but it would have complicated matters when operating from
the dynamotor. A common supply was
decided upon. and an attempt at good
voltage regulation was made.
We felt that choke -input filtering was
an absolute must for class AB2. There
is very little filtering action at this
point of the circuit, but choke input
does tend to keep the voltage constant
over wide variations of current. The
815 plate voltage is taken off immediately after the input choke. It was
unnecessary to filter it further, and this
connection lessened the current through
the succeeding choke. A d.p.d.t. switch
is used to change from a.c. to d.c. operation by switching the filament and
high -voltage supplies.
A d.p.s.t. switch is used between the
center tap of the plate transformer and
chassis as a stand -by switch. When the
amplifier is "off the air" but must be

6SC7

--H

6SK7

A rear view of the amplifier reveals the 815.

ready to operate at a moment's notice,
this switch effects a saving in plate current during the stand -by period. The
other half of the switch operates a
green panel lamp to indicate when the

high voltage is on.
Two bleeder circuits are used to obtain lower voltages for the amplifier
stages and the 815 screens. A 15,000 ohm, 20 -watt adjustable resistor in
series with an 0C3/VR105 voltage regulator supplies the correct screen voltage. The 815 screens are connected to
the adjustable arm, which is varied to
give 125 volts. The voltage across the
VR -105 is just under 100.
The second bleeder circuit gives 250
volts for the plates of the voltage amplifiers.
There are five pilot lights in the amplifier: A red jewel indicates when line
voltage is applied, a green jewel when
the high voltage is switched on, and a
green jewel over each microphone and
phono control when each circuit is in
used. A s.p.s.t. switch is mounted on
each control to turn on the pilot lights
when the control is turned up.
In wiring these switches, run the hot
filament wire to the pilot lights and
place the switches in the grounded side.
Unless this is done, hum may be picked
up in the control.
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stance, for example, we were supplying
the PA system for an ice carnival. Located in a control room at one end of
the arena overlooking the ice, we were
using one Atlas speaker mounted above
our room, pointing toward the opposite
end of the arena. It was difficult, due to
its directional characteristic, to hear all
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Test Instruments

921

Building Kit Generator
Solves Design Problems
By RICHARD L. PARMENTER, W1JXF

The

Heafhkit signal generator all assembled.

range of frequencies covered by ordinary home radios and the extension of
voltage and resistance ranges encountered in television. To design and construct one's own test equipment now
requires considerably more than a bit
of engineering ability, and the equipment for accurate calibration is not
often available to the average serviceman. It would seem to boil down to "you

THE acquisition of test equipment
by the beginning radioman is generally a process of passing over so
much hard cash for the particular
instruments desired, quite a lot of cash
if the workshop is to be well equipped.
In times past it was quite feasible to
build your own for the gear was relatively simple. Today the picture is
somewhat different, with the wide

This chassis photo, token from rear, shows mounted coils and neon tube
o
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Circuit design
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The radio- frequency portion of the
signal generator includes a set of coils,
a variable capacitor, the band switch,
and the necessary resistors and fixed
capacitors. Half of a 6SN7 -GT is a
Hartley oscillator of excellent stability.
Output is taken from the cathode to
lessen the loading effect of an external
circuit. The r.f. attenuator is a potentiometer in the cathode circuit. Adjustments have no appreciable effect on frequency.
Audio is generated by a relaxation
oscillator using a '/a -watt neon bulb.
The output of this oscillator is low; it
is amplified by the other half of the
6SN7 -GT. Audio voltage is obtainable

o
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Circuit of the signal generator

is simple

but careful design insures builder good results.
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calibration.
A kit such as this generator has been
developed by competent radiomen who
have already eliminated the bugs that
beset the home constructor. It is a
professional- appearing instrument, the
cabinet and panel being well made and
suitably labeled. All parts are preformed, the holes are cut, and parts are
supplied to fit. Most of the strong -arm
work is eliminated. The signal generator is self -calibrating, requiring only a
broadcast receiver and a little adjustment. The accuracy is excellent. The
price is very little more than the cost
of individual parts.

óo
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pays your money and you takes your
choice" for commercially built equipment, the only yardstick of evaluation
presumably being that the high dollar
gets the best equipment.
There is, however, a bright spot in
the picture. Kits of test gear are available. They contain precut and formed
chassis and panels which are suitably
marked, all parts matched to fit, and
most important -some simple means of
calibration, all at a substantial saving
in price.
We assembled our own signal generator from a kit purchased from the
Heath Company, which specializes in
test -equipment kits. The results were
entirely satisfactory. Though it is feasible for the average builder to start
from scratch (without a kit) and build
his own generator, he must usually be
willing to spend considerable time on
the elimination of bugs and on accurate
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MONEY BACK GUARANTEE- We believe units offered for sale by mail order should be sold
only on a "Money Back-If-Not-Satisfied" basis. We carefully check on 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.
THE NEW MODEL 247

TUBE TESTER
Check octals, locfals, bantam jr. peanuts, television
miniatures, magic eye, hearing aids, thyratrons, the
new type H.F. miniatures, etc.
Features:

*
*

A newly designed element selector switch reduces the

When checking Diode, Triode and Pentode sections of multi -purpose
tubes, sections can be tested individually. A special isolating circuit
allows each section to be tested as if it were in a separate envelope.

*

ONLY

90

247 comes complete with new
speed -read chart. Comes housed in handsome, hand -rubbed oak cabinet sloped for
bench use. A slip -on portable hinged
cover is indicated for outside use. Size:
13/40
83/4" x 53/4". ONLY
Model

possibility of

obsolescence to an absolute minimum.

The Model 247 provides a

shorts and leakages
the terminals.

*

super sensitive method of checking for
up to 5 Megohms between any and all of

One of the most important improvements, we believe, is the fact
that the 4- position fast -action snap switches are all numbered in
exact accordance with the standard R.M.A. numbering system. Thus,
if the element terminating in pin No. 7 of a tube is under test,
button No. 7 is used for that test.

NET

."x

THE MODEL 88

-A

COMBINATION

SIGNAL GENERATOR
and SIGNAL TRACER
SIGNAL GENERATOR
SPECIFICATIONS:

SIGNAL TRACER
SPECIFICATIONS:

Frequency Range: 150 Kilocycles to 50
Megacycles.
The R.F. Signal Frequency is
kept completely constant at all out -put levels.
Modulation is accomplished by Gridblocking action which is equally effective for alignment of amplitude and frequency modulation
as well as for television receivers.
R.F.
obtainable separately or modulated by Audio
Frequency.

Uses the new Sylvania IN34 Germanium
crystal Diode which combined with a resistance-capacity network provides a frequency
range of 300 cycles to 50
Megacycles. The Model 88
comes complete with all
V
test leads and operating
NET
instructions. ONLY

THE NEW MODEL 670

THE

SUPER METER

A Combination VOLT -OHM -MILLIAMMETER plus CAPACITY REACTANCE, INDUCTANCE and
DECIBEL MEASUREMENTS

NEW

VOLT

MODEL

$

770

OHM

to

1

.5Amps. RESISTANCE:0 to 500/100,-

CAPACITY:

35 to

8,000 Henries. DECIBELS:

+18,

+10

to

+38,

30 to

+58.

-10

to

The model 670 comes housed in o rugged,
Crackle -finished steel cabinet

complete with test leads and
operating
instructions. Size
5l/ " x 73/4" x 3 ".

MILLIAMMETER

(Sensitivity: 1000 ohms per volt)
5 1/4" x
1

Mil.

23/4". Uses

D'Arsonvol

type meter. Some zero adjustment holds for
both resistance ranges. It is not necessary to
readjust when
witching from one
sistance
ronge to another. This is
important time -so vIng feature never before included in a V.O.M.
in this price ronge. Housed in round-cornered,
molded case. Beautiful black etched pone). Depressed letters filled with permanent white,
sures long -life even with constant use. Specifications: 6 A.C. VOLTAGE RANGES: 0- 15/30/
150/300/1500/3000 volts.
6 D.C. VOLTAGE RANGES 0.73/4/15/75/150/
750/1500 volts.
4 D.C. CURRENT RANGES: 0.13/4/15/150 Ma.,
0.13/4 Amps.
2 RESISTANCE RANGES: 0 -500 ohms. 0 -1 Meg.
ohm.
The Model 770 comes complete
with self contained batteries, test
leads and all operating instructions

.001 to .2 Mfd., .1 to 4 Mfd. (Quality
test forelectrolytics). REACTANCE: 700 to
27,000 Ohms; 13,000 Ohms to 3 Megohms.

INDUCTANCE: 1.75 to 70 Henries;

POCKET -SIZE

Compact-measures 3I /e" x
latest design 2.4 accurate

VOLTS: 0 ta

000 ohms, 0 to 10 Megohms.

ACCURATE

FEATURES:

7.5/15/75/150/750 /
1500/7500. A.C. VOLTS: 0 to 15/30/
150 / 300 / 1500 / 3000 Volts. OUTPUT
VOLTS: O to 15 /30/150/300/1500 /3000.
D.C. CURRENT:0 to 1.5/15/150 Ma.; 0
D.C.

-AN

85

/
-1040

$1390

Lo

HET

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

GENERAL ELECTRONIC DISTRIBUTING CO.
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The main chassis assembly contains the power supply and audio generator. Wire it up first.

from the cathode circuit for use in
lining up audio systems. The frequency
is approximately 400 cycles, about the
best compromise for general -purpose
work. The same audio tone modulates
the r.f. oscillator because of the parallel
connection of the two triode. plates. The
circuit diagram shows the relative simplicity of the circuit and how effectively
the parts are utilized. A transformertype power supply provides isolation
from the line, this being particularly
desirable when working with a.c.-d.c.
receivers. A simple resistance- capacitance filter provides adequate hum reduction since the current requirements
are small.

Assembly and wiring
In assembling the generator it is a

good idea to start with the main chassis. The photos show the locations

of parts. The manufacturer supplies
sketches which are very helpful in
placing the components. Detailed instructions are also furnished. And
very important-every component needed, down to the last lock-washer, is
supplied.
The power-supply section should be
wired first. Filament wiring should be
twisted to minimize hum pickup. The
neon bulb, which is the audio generator,
is mounted by inserting it into a rubber

-

grommet of the correct size, the grommet being first inserted in the chassis.
This arrangement provides a shockproof mounting for the lamp. Incidentally, this type of bulb should be
handled with great care since even a
slight shock may ruin it.
The tuning assembly, coils, main tuning capacitor, padder, and band switch
are wired as a separate unit, as shown
in the photo. The wiring scheme shown
in this photo and in the maker's sketches should be adhered to strictly, and
leads kept short, especially for the three
higher- frequency coils, since excessive
lead length can materially change the
calibration. Be sure to ground one end
of each coil to the common solder lug
mounted at the center of the tuning chassis assembly.
The two assemblies, tuning unit and
main chassis, may now be joined. With
tubes inserted, the unit is plugged into
an a.c. line. The neon tube should glow
when the switch is turned on. The parts
provided in the kit for the test cable
are a PL -55 phone plug, a length of
shielded and insulated cable, and two
alligator clips.
In assembling the kit make sure that
all mechanical connections are firm and
that all soldered connections are made
with a hot iron, using only rosin -core
solder.

Calibration and

use

Calibration is quite simple. With the
tuning condenser at full mesh, set the
pointer at 150 kc and turn the generator on. Let it warm up for several
minutes. Now tune a broadcast receiver
to a station of known frequency around
1000 kc and then tune the generator to
about the same frequency, as indicated
by a whistle in the receiver. It may be
necessary to bring the output lead from
the generator fairly close to the antenna post of the receiver. Set the pointer
to the frequency of the station. Now
carefully adjust the trimmer capacitor
to the position which gives the lowestpitched note or a complete null (zero
beat). At this point the trimmer should
be nearly fully meshed. Calibration
should now be close enough on all bands

This view of the r.f. coils shows clearly how the r.f. section is to be assembled and wired.
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for all average purposes.
When using the generator with commercially built receivers, refer to the
manufacturer's data and notes if available. When aligning a.c.-d.c. receivers,
it is well to use an isolating transformer in the power line as a safety
precaution. Since the generator has a
built -in line filter (the two 0.1 -µf capacitors across the line to ground),
there may, if no isolation is used, be
developed a voltage, no greater than
half the line voltage, between the generator and receiver chassis. This is
shorted when the ground clip from the
generator lead is connected to the receiver chassis.
Construction of this signal generator
not only provides a fairly accurate instrument at reasonable cost, but is a
valuable experience to the builder, especially if he is a novice.
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Brand New Tube Sockets

Surprise Package

New Rectifiers

Tube Sockets 12 ocrais
)2 different types)
79c postpaid.
ly

1J y/

Brand new Selenium Rectifier 48 volt AC
Amp. .79c postpaid.

1

NO JUNK
TUBE BARGAINS!

5

lbs. assorted radio

parts.
Your money's
$1.49 postpaid.

worth guaranteed.

Minimum Order $2.00
* indicates Postpaid
1
indicates 25c postage
2 indicates 35c postage
3 indicates 50e postage

Brand New Antennas
AN 131,A Collapsible 10'8-' Antenna.
$1.49 co., postpaid

,b°.i

í

Band

.69c

u

49e

*

.95c
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1

5
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1.75

2
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2
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8012
954

1.69

GP-7

Ideal for
beam rotor plenty of power. Oriamens designed for 24 volt DC operation, but
easily converted. 110 volts AC. Complete
instructions included.
for other
ther
uses too. Brand new, surplus, guaranteed.
d0c
(Add
each to cover postage and handling)

.29c
3

l0Y

3

.29c *

Express Collect

3.50
.49c

1005

.39c *

1626
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2

2.45

2.65
3.25

9

.s.

2
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7

and pesta.
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2.45
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7C4

flector. A weather
Proof unit
Add
25c toc
r hand.

1

,

HP-1
705 A

transmitting

_

1.35

5

85s

1

FP-7A
3 HP-7

.39c *

HY615

Used primarily on aircraft er Marine ADF
Systems, Loop LP -21 -A contains an electric motor and selsyn. These loops have been
removed
from salvage aircraft, but are

.59c *

531

3.95

New

guaranteed to be in excellent working condi-

tion.

Bargain

Shipped Express Collect

t

Throat Mike, complete with cord
and switch
./ .9$

All merchandise subject to prior
sots, minimum order
$1.00, No

IMPORTANT!

C.O.D. orders accepted. Mich,
gan residents must add 3
State
sales

525 Feet
Brand New
Telephone Wire

tat.

By Bondir

Z-=

3 conductor braided insulated copper and steel telephone wire. It is of
copper for conductivity and steel for
strength. Worth at least 3c per foot,
yet due to on
ceptional buy we con
now offer it at less than lc per foot.
(Shipped express charges collect)

6532

SPARE
PARTS

49C

KIT
For CDE 60050 Test
Oscillator contains
coupling cap. 1000
mm Fd. 300V D.C.,
1

74/29
Po£8paid
Model 3616, makes on

sellent

set up for an intercom. set. Conteins
3
multiple type wafer switches, one panel
typa fuse, one volume control one mos.
tae 2 pole double throw switch,
e
lock
typa sending and re e ing telephone
key, one local
transmitter con.
trot, one single pole switch, one
24.nolt

e

I
Inductor, R.F. 2.5
uh, 0.07 ohm, D.C.
Res., 1 Resistor 75
ohm. 5w, l
teau-

ometer 1000 ohm 2w,
t push button switch,
and t Vibrator 12V.

Add 20c to cover

postage and handling.

.mor

Leads Relay with

2

contacts.

EAST McNICHOLS ROAD DETROIT

Sevez ems o
MARCH, 1949

OTOR

S 95

1

.95c

5 BP-1

approximately 450
MC. Complete with
stondord coax con

a

_

2C26A
3CP-1
3

antenna, for use

ling

$ -79c *

3DP-1A_._

Phantom
Antenna
A

r,!1

215-A
211

3/4R.P.M.

12, MICHIGAN

su7id

Television is Booming--Cash in on it!

Servicing

96

Farm Receivers are Easy to Service
There is a good prospect of financial profit as well as valnable experience in working on battery sets in a rural area

By RICHARD LAURENCE
THE beginner in servicing should
concentrate on the simpler radios.
This gives him needed familiarity
with basic circuits, and at the
same time allows him to turn out
enough work so that he will not become
too discouraged over the financial prospects of his new profession.
The 11fí -volt farm radio is ideal for
the purpose; because there is no builtin power pack, it is probably the most
easily repaired set in general use today.
The convenience and economy of its
1%-volt A -90 -volt B- battery pack have
made it so popular that it has replaced
nearly all other types of receiving
equipment in places where electric
mains power is not obtainable.
This type of radio is found chiefly in
small towns and rural communities, but
there are many millions of them in use.
From the beginning of my service career I have found them more profitable
than the average electric radio powered
from an a.c. or d.c. line.
For one thing, there is the battery;
most owners will use a battery every
six months, and the serviceman is the
logical person to sell it to him. Always
keep two or three popular brands on
hand and let no customer get out of the
shop without trying to sell him one. If
he doesn't need it, he is reminded that
you have them for sale. Follow-up cards
about five months after each sale are
helpful, too. The profit on these batteries is two dollars. If you can bui.d up
a list of one hundred and fifty customers who will take at least one a
year, you have made $300 with no pain
whatsoever.
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Then there are tubes. The low filament drain of the 11/2 -volt tube makes
it inherently fragile, and the replacement rate is high. The owner of one of
these sets usually lives a good distance
from town. The radio is his main source
of entertainment, so he wants it in topnotch condition. If you can show him by
actual test that some of his tubes are
weak, he will generally have these replaced as well as the ones that are
inoperable.
A word of caution here. Never, never
try to fool the farmer! He gets his
money the hard way and expects value
received. If he comes in with a loose
grid cap-don't sock him with a twodollar minimum charge. Just keep your
services on a straight merchandise and
earned -labor basis. Be sure that every
set that goes out has been tried thoroughly and is functioning at its best.
This policy will pay rich dividends.
Battery-set defects run along the
same general lines as those of other
radios. However, a few basic defects
occur with great frequency; the ability
to recognize these at once will greatly
speed up your work and add to your
profits.
One of the most frequent troubles
is opening up of the electrolytic condenser which bypasses audio current
from B -plus to ground. This is shown
at (a) in the drawing below. The
low-frequency oscillation that is set up
makes a noise that is more like a hen
clucking than anything else I can think
of. After the first couple of experiences
you will recognize it every time. A
150 -volt electrolytics
supply of 8

(E

)

+o

FAULTY

SWITCHES

PLATES

(g.)

imperfect drawings indicate troubles which can frequently be found in form receivers.
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should be kept on hand for this job. Of
course, polarity should always be observed when installing the new condenser.
The output transformer is the next
big troublemaker. It has been my experience that the replacement rate on
these is about twice as high as on non battery radios. When you find a set
that makes no noise whatsoever when
connected to a good battery, test the
output audio tube. If it is o.k., insert
your ohmmeter probes in plate and
screen grid prongs of the tube socket
(with power turned off). A reading on
the meter but no click in the PM speaker means the transformer secondary or
the voice coil (see b) is defective; no
reading and no click means the transformer primary is open. You will find
that this is usually the trouble. If the
present transformer is riveted to the
speaker, you can solder the new one on
the chassis. The only precaution necessary is to use a transformer with the
correct primary impedance and current carrying rating for the output tube.
Consult a tube manual.
A fault common in farm sets is a
burned -out antenna transformer (c).
The isolated location of farm buildings
makes them more liable to lightning
damage, and after every electrical
storm you can count on getting a couple
of radios with the primary of the antenna transformer burned out. The coil
is usually charred and broken so that
visual inspection will locate the trouble.
You can connect the antenna directly to
the grid of the converter tube to make
the set play. I have found the Meissner
14 -026 universal adjustable coil an excellent replacement in most cases. Install it according to directions, and realign the set if a signal generator is
available. In the case of radios which
have one or more short -wave bands and
a tapped coil, an exact duplicate from
the manufacturer of the set will be
necessary.
I have found that shorted paper condensers occur much less frequently in
battery radios than in transformer operated a.c. sets. The usual trouble is
a shorted coupling condenser between
the audio amplifier tubes (d) though a
bypass will blow occasionally. Replace
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with one of a higher voltage rating.
One frequent trouble is that the oscillator will stop. The radio will pop
and crackle like a live set, but will not
play. I always test the oscillator section of the converter tube first, and replace it if emission is weak. Of course,
low A- battery voltage will give the
same effect. If you replace the tube and
the set will not play at home because of
a weak battery, just explain to the
customer that the trouble is a combination of two faults-and sell him a new
battery. Always try to keep these sets
a few days and try them several times
to make sure that they keep oscillating.
In a very few stubborn cases a new
oscillator coil is necessary, but the new
tube will nearly always do the trick by
itself.
You will find many cases where the
owner will bring in his radio, but not
the battery, and the set will play perfectly in the shop. If you cannot find
anything wrong after a thorough trial,
there is nothing to do but suggest that
he bring his battery in to be tested. In
fact, it is a good idea to encourage customers to bring their batteries along.
Test them with the set plugged in and
turned on, so as to load the battery. If
the A- voltage is under 1.25 or the Bvoltage under 70 (e), you should recommend replacement of the battery as it
will fail soon.
The output tube is biased by connecting the B -minus battery lead to the
chassis through a resistor, so that the
voltage drop through the resistor
creates a negative bias for the control
grid. When making voltage tests on a
dead set, try first with the negative
prod directly on the chassis. If there is
no reading, move the prod directly to
the B -minus lead. A normal voltage
reading in this position indicates the
resistor is burned out (f). The bad resistor can often be detected visually by
its discolored appearance.
A final word of warning -don't trust
the switches too far. They are of the
double -pole, single -throw type (g), and
break both A and B circuits. Sometimes
one side of the switch gives way and
does not break the circuit when turned
off. The switch will click normally, but,
of course, the set will not operate, as
the other circuit is broken. This will
ruin a new battery very quickly. I always throw the switch several times
and make voltage tests to see if both
circuits are broken before I O.K. the
switch.
Many farm homes are being connected to power by the Rural Electrification
Administration, and you can interest
some of these people in converting
their battery sets to electric operation.
A good converter, such as the GTC
Model A Perma- Power, is excellent for
this purpose. The set will give the same
quality performance it did on battery
operation, and will use only 5 watts of
power. You will realize a quick return
on the job and will save a good servicing account that might be lost for a
while if the customer had bought a new
receiver.
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Tops for TV Replacements

-

New Sprague Type TVA and TVL Drys

Sprague serves the service industry first again with the most complete
line of television electrolytics. Engineered especially for tough TV
replacement applications, Sprague's new Type TVA "Atom" and
Type TVL "Twist- Lock" electrolytics stand up under the high
temperatures, high ripple currents and high surge voltages encountered in TV sets.
You will find comprehensive listings of the most
popular replacement units for RCA, Philco,
Dumont, Admiral, General Electric, Motorola,
Write for
Emerson, Zenith, Westinghouse and other leadFREE
ing set brands in Sprague's new bulletin TV -1.
replacement
It's yours for the asking. Write today.

---..... - -........

listing

BULLETIN

MIN

Mil

1

SPRAGUE PRODUCTS COMPANY, North Adams, Massachusetts

1

Please send me your bulletin TV -1 without delay.
Name
Street

.............. ----- - - -- -J
City

L

Zone

State
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Fundamentals of
Radio Servicing
Part II
IN the first article of this series (February) we learned that an electric
current is made up of a movement
of minute negative particles called
electrons; that these electrons are always attracted by a positive charge, so
that an electric current always flows
from negative to positive; and that we
measure current in amperes, electromotive force in volts, and resistance to the
passage of current in ohms. Now let's
take it from there.
The man who gave his name to the
unit of resistance had the bright idea
of tying the three units of current, voltage, and resistance together in a simple formula so that, if you know any
two of them, you could always find the
third. This formula, which is known
as Ohm's law, gets more of a workout
than a drugstore telephone on a Saturday night, for you simply cannot do
anything electrical without using it.
You cannot even turn on your flashlight
without Ohm's law getting into the
act!
The importance of the formula is
equaled only by its simplicity and ease
of application. Ohm's law states that
the current, measured in amperes, flowing in any portion of an electrical circuit is equal to the applied electromotive force in volts divided by the resistance in ohms. That is

-.

Since the current is referred to as the

"intensity," the voltage as the "electromotive force," and the resistance to the
passage of current simply as the "resistance," the formula is usually written with the first letters of these three

terms

=R.

Ohm's Law and the resistor

(1)

If we multiply both sides of Equation
by R, we have
RI = E or E = IR.
(2)
Dividing both sides of Equation 2 by
I gives us
E
(3)
1

I

These various forms of Ohm's law
enable us to determine quickly an un-

By JOHN T. FRYE

known voltage, current, or resistance if
we know the other two. Let us take the
circuit of Fig. 1 as an example. Here
we have three resistors, of i, 2, and 3
ohms, respectively, hooked in series
across a 12 -volt battery. When resistors
are connected in series, the total resistance is equal to the sum of their
individual resistances; so we know that
the resistance from A to D is equal to
6 ohms. We also know that the battery
voltage that appears across these points
is 12 volts; so we simply substitute
these values in Equation 1, and we find
that 2 amperes of current will be flowing from point A to point D.

Using Ohm's law
Ohm's law applies to any portion of a
circuit. Let's consider just that portion
between points A and B. We know that
2 amperes of current are flowing
through this, as well as every other
part of the circuit, and we know that
the resistance between these two points
is 1 ohm. Substituting these two values in Equation 2, we find that the
voltage drop from point A to point B

tions. The voltage drops in all parts of a
circuit, it says, should, when added together, equal the voltage of the source.
If, for instance, we had in addition to
the 2 -, 4 -, and 6 -volt drops of Fig. 1,
an extra 2 -volt drop, the total would
be 14 volts. The battery (source) supplies only 12 volts. so we would know
something had gone wrong with our
arithmetic and we would try it again.
Just to prove how well we can handle
Mr. Ohm's handy little gadget, suppose we wanted to reduce the current
flowing in our circuit from 2 amperes
to 1 ampere. How would we go about
it? Well, we have our battery voltage
of 12, and we know that we want 1
ampere of current to flow; so suppose
we substitute these two values in Equation 3. We come up with 12 ohms as the
required resistance. But there are already 6 ohms in the circuit; so we simply put another 6 -ohm resistor in series
with those we already have -say between points D and E -and our current is reduced to the required 1 ampere. For practice, why don't you figure
out the difference this will make in the
voltages appearing at points B, C, and
D?

In dealing with Ohm's law, there is
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(left)- Resistors

divide the voltage.
(right)- Rheostat varies current flow.

is 2 volts. In the same way we learn
that the voltage from B to C is 4 volts,
and that from C to D is 6 volts. When

these three voltages are added together,
they total the same 12 volts with which
we started ; we have that pleasant and
slightly surprised feeling we get when
our check stubs and the bank's report
on our balance come out exactly together.
This pleasant discovery is expressed
by Kirchoff's Law, another of the rules
by which radio and electricity work.
Kirchoff's Law is a very simple one and
it is valuable because it provides a way
of checking the accuracy of calcula-
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one thing to keep clearly in mind: it
works only when the quantities are expressed in volts, ohms, and amperes.
Ten milliamperes should be written:
.010 ampere. Two megohms would be
expressed as 2,000,000 ohms.

Fixed and variable resistors
Resistance is packaged in units called
resistors. Some idea of their wide variety of sizes, shapes, and materials can
be had from any radio parts catalog.
The most common type in radio work
is the so- called carbon resistor, made
by combining powdered carbon or
graphite with a synthetic resin and an
inert material such as talc, molding this
into short sticks, and attaching flexible
wire leads to the ends. By regulating
the amount of carbon or graphite, the
resistors can be made to have values
from a fraction of an ohm to several
million ohms. Cheap and small, they
are not capable of handling much current without being damaged by the
heating effect of that current; furthermore, they are quite likely to change
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value with age, and as their temperature goes up, their resistance goes
down.
Wire -wound resistors are made by
winding a wire made of a high- resistance metal such as nichrome on an insulating form. Capable of handling
much more current than composition
resistors, they are also more stable. At
the same time, they are more costly and
bulky, and occasionally the wire fractures, resulting in their changing without warning from their normal value
to an almost infinite rasistance. Wire wound resistors seldom exceed 100,000
ohms in value.
It is often desirable to be able to
vary the value of a resistor. A slider
can be arranged to move along the resistor and to make contact with the
resistance element, varying the amount
of resistance that appears between the
slider and either end. If the resistor is
made in the form of a circle, the slider
can be attached to a shaft passing
through the center of the circular resistance element, and then the variation in resistance can be accomplished
by rotating this shaft with a knob. Such
a knob -adjusting resistor is variously
known as a rheostat, potentiometer, or
volume control. The resistance element
may be either wire -wound or composition. In volume controls, where the
current requirements are small, it is
usually composition.

Why resistance is important
At first glance, you might think that
resistance was a kind of villain of the
piece. Here we have gone to a lot of

trouble trying to cause an electric current to flow, either by building a battery or constructing a generator, and
now Old Man Resistance is in there doing his level best to gum up the works
by throttling the flow of current!
Actually, the ohm is as important as
the volt, for, although the volt may be
considered the generating force, the
ohm is the controlling unit; and if we
are to use an electric current, we must
be able to control it. Being able to vary
the amount of resistance in a circuit
gives us a "valve- action" control of the
current flowing through the circuit. At
the same time, reference to Fig. 1 will
reveal another use for resistance, that
of "voltage dividing." As can be seen,
the 12 battery volts can be sliced up
like a length of bologna into any number of smaller voltages by the use of
resistors.
Still another use for resistance is to
enable us to convert a change in current into a change in voltage. Take a
look at Fig. 2. Here we have a variable
resistor Rl and a fixed resistor R2
hooked in series across a battery. The
amount of current flowing through this
circuit will depend upon the voltage of
the battery and the resistance of R2
plus that portion of R1 through which
the current passes. Any change in the
amount of Rl's resistance used in the
circuit results in a change in the
amount of current flowing. We know
that the voltage appearing across R2
MARCH, 1949

upon the current flowing
through it -for didn't Mr. Ohm decree
that E = IR? So the change in current
caused by varying Rl is faithfully reflected as a change in the voltage across
R2. When we start studying vacuum tube circuits, you will see how important this use of resistors is.
depends

Heat and power
Last month we defined a good conductor as any material that gave up
electrons easily and so permitted a current to flow through it readily. The materials of which resistors are made are
no such pushover for an electromotive
force, because they do not give up their
electrons without a heated struggle. I
use the word "heated" advisedly, for
actual heat is generated by the passage
of current through a conductor. This
heat arises from the energy used in
prying loose the electrons from the
atoms of the resistance material. Since
the electrical force that performs this
prying is measured in volts, and since
it takes more energy to move several
electrons than it does only one, it is
not surprising to find that the amount
of heat produced is related both to the
voltage and the current.
The amount of electrical energy or
power expended -or dissipated as heat,
in the case of a resistor -is measured
in watts. The power in watts consumed in any circuit is equal to the
product of the volts and the amperes;
or, expressed in formula form
P = EI.
(4)
Equation 2 told us that E = IR; and
when we substitute this value of E in
Equation 4, we have
P = I2R.
(5)
Because electrical energy that is
transformed into heat is considered lost,
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we often hear the heat losses of a re-

sistor or conductor called the "I2R
losses." Resistors are rated in wattage
as well as resistance, and the wattage
ratings vary all the way from 14 -watt
carbon resistors to wire-wound resistors
of 100 or more watts.
Suppose we need a 1,000 -ohm resistor
that must pass 50 milliamperes of current. According to Equation 5 the wattage requirements will be equal to
.0502 X 1,000, or 2.5 watts. It is a good
practice to allow for a 100% overload;
so we select a 5 -watt resistor.
You have heard about the boast of
the packing houses that they use every
part of the hog except his squeal. Well,
the electrical engineers are just as good,
for they even put these I2R losses to
work. In a vacuum tube, for example,
it is necessary to raise the temperature
of one of the elements (the filament or
cathode) in order to persuade it to give
up electrons more easily. This heating
is accomplished by passing an electrical
current through a resistance wire inside the tube. When you look at the
incandescent filament of a dial lamp,
you are staring some I2R losses right
in the face.
And so we arrive at the end of another chapter. By this time you should
be on good terms with amperes, volts,
and ohms. In fact, if anyone hands you
any two of these measuring units, you
should be able to rub them together
and, with the aid of Ohm's law, produce
the third right out of thin air. By the

same token you should feel right at
home with resistors. You should know
what they are made of, what they are
used for, why they get all hot and bothered when an electrical current is
passed through them. And finally, you
should know what's watt!
L
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European TV Report
By .Major Ralph W. Hallows
RADIO- ELECTRONICS LONDON CORRESPONDENT

ONE of the
brakes on
the wheels

of televi-

sion production in
Britain has been
the shortage of cathode -ray tubes with
9 -16 -inch screens. It is mainly for this
reason that the present rate of output
is only about 150,000 sets a year. It
has actually been stepped up to that
rate only in the last month or two, when
mass -production methods, of making
cathode -ray tubes were adopted. Up to
now the dollar position hasn't allowed
us to import any; but this year the government is to let us buy about 70,000,
and that should speed things up a great
deal. A speedup will certainly be needed, for people living in the Birmingham
area are already ordering their tele-

visers, though their TV transmitter
won't be on the air until autumn.
TV can never produce anything like
the original radio boom here, partly
because it will take so much longer to
get a nation -wide service going and
partly because even the smallest televisers cost so much more than the crystal sets or the 1 -, 2 -, or 3 -tube broadcast receivers of those days which now
seem so long ago. For all that, TV is
having, at any rate, a boomlet-and is
likely to go on having it. Certainly the
televiser is now far and away the most
profitable line for any radio dealer in
a TV service area to stock, for he can
be quite sure that no receiver of reputable make will remain in his window or
on his shelves for more than a day or
two after it is delivered to him.
A very neat bit of work was done by

a.

3

At present, Britain's only operating

TV

station

Courtesy British Broadcasting Corp.
the Alexandra Palace, London.

is in
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our Radio Component Manufacturers
when the new bill penalizing those who
radiate man -made static was before
Parliament. In a conveniently situated
hall in London they staged a demonstration showing the horrible effects of
such interference on TV reception and
explaining how easily and at what
small cost it can be dealt with at the
right place -the source. To this demonstration they invited members of Parliament, press representatives, and
others. So that no one could be accused
of grinding his particular ax, all anti interference devices were shown anonymously. Equally anonymous were the
devices used to produce interference,
which included auto ignition systems,
electric shavers, vacuum cleaners, irons,
refrigerators, hair driers, food mixers,
and domestic gadgets of all kinds.
The demonstration was most impressive, particularly to those whom it was
intended to impress. A clear picture on
the screen suddenly went haywire or
was enveloped in a snowstorm, the eye strains of the cathode -ray tube being
accompanied by earaches from the loudspeaker. "Not too good, is it?" said the
demonstrator. "And now I'll show you
the effect of fitting this little device,
costing only so much, to the appliance
that's causing all the trouble." The results were excellent. Those who went
to the show (and they were many)
learned, if they didn't know it already,
that a thoughtless or selfish neighbor
can ruin any TV program. They realized that the "unsuppressed" automobile is a menace and that factories
using certain kinds of machinery without interference preventers can make
TV reception worthless over large
areas. Best of all, they were shown that
it was neither difficult nor unduly expensive to nip in the bud the radiation
of interference. It was a first-rate idea
carried out in a first -rate way; it did
a great deal to convince any doubters
that anti -interference legislation was
necessary and would not inflict real
hardships on anyone concerned.

Vision versus television
A day or two before writing this I
sat in on an interesting argument which
suggested an entirely new angle on TV
sports broadcasts. Two friends are rugby football fans. One had watched the
annual game between Oxford and CamRADIO- ELECTRONICS for

Foreign News
bridge universities from a seat in one
of the stands; the other had done his
watching at his own fireside on the TV
screen. Now, which of the two had been
able to follow the play more closely?
Which had the clearer impressions of
the game? Which, again, had had the
more exciting hour and a half as a
spectator?
The man who'd been there in the
flesh maintained that no one who hadn't
actually been on the ground could
really have watched the game as a
whole. "You saw just bits of it," he
said, "just scenes here and there. You
didn't see the whole thing as I did."
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Completely wired
29 TUBE CHASSIS

CHASSIS WIRED FOR

T. 1246 has

modernistic appearance.

There seemed to be a lot in that, but
the televiewer backed his case with
some pretty sound arguments. The
cathode - potential - stabilized Emitron
camera now used for outdoor broadcasts by the BBC is considerably more
sensitive in poor light than the human
eye. Used with a telephoto lens, it can
bring to the TV screen details which
would be invisible to the spectator on
the grounds in the dimness of a December afternoon in London.
The televiewer, therefore, claimed to
have had a more close -up view of the
play. He maintained also that, with the
commentary from the loudspeaker to
aid him, he knew far better than the
other what was happening at any moment. The commentator knows every
one of the 30 players by sight and is
always able to say exactly who is doing
what no matter how rapid the play. The
average spectator hasn't these advantages. Thus, he held, the televiewer gets
the best impression of the game.
As I, though also a rugby football
enthusiast, had not been able to see
the game in person or on the television
screen, I was asked to decide who had
had the better of the argument. My
opinion was that the expert running
commentary must always add to the
interest and excitement of watching a
game. I've seen many sporting events
of one kind or another on the cathode ray tube screen and my belief is that
you see more of the details in that way.
MARCH. 1949

FOR 12'/2" TV TUBE

Factory engineered, aligned and
tested in accordance with most
modern electronic methods

WIRED CHASSIS WITH 121/2

Ferranti's

IT WORKS!

$229.50

CRT

15" OPERATION

NOTHING ELSE TO BUY
OR BUILD! This extraordinary
direct view chassis, with licensed
RCAcircuits represents the utmost
in TV value ... The foundation of
a $900 retail value combination,

it features large 84- picture
screen, 29 tubes including 3 rectifiers, 13 channel tuning, long
range reception, front focus control, high gain audio amplifier,
automatic frequency control, and
many other high -quality construction and operation advantages.
Comes with Schematics and full

instructions.
EVEN A LAYMAN CAN INSTALL IT.

Standard RMA Guarantee on tube and

$179.50

(LESS CRT)

BUILD YOUR OWN

Television Combination
AT LOW FACTORY COST
with LEHIGH ACCESSORIES:

High Fidelity AM& FM Tuners
and Amplifiers, High Fidelity
Speakers, Dual Speed Automatic Record Changers, and
Custom Designed Decorator -

Finish Genuine Walnut or
Mahogany Combination
Cabinets.

DESIRABLE TV CABINETS
ALSO AVAILABLE

Prices and Literature
on Request

chassis.

BUY DIRECT FROM FACTORY AND SAVE!
Phone and Mail Orders filled on receipt of $25 deposit

...

FOB N. Y.

Call in person at our factory showroom for
free demonstrations and instruction

LEHIGH TELEVISION COMPANY
601 West 26th Street, Dept. F, New York 1, N. Y.

Telephone: ALgonquin 5 -2046
Prices subject to change without notice.
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High -fidelity sound
One thing that TV is doing over here
is to make a good many folk realize
how vast the difference between ordinary broadcast-band sound and real
high -fidelity sound can be. In Europe
the broadcast channels are only 9 kc
wide, which means that the upper limit
for modulation frequencies is 4.5 kc;
the sound accompanying British TV,
however, takes in modulation frequencies up to 12.5 kc. If the al. department
of the televiser is right up to the mark,
the reproduction is a revelation to those
who thought that "radio must always
sound like that." It is, of course, only

Lightest, Most Efficient,
Crystal Pickup Cartridge
Ever Produced!
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A typical British set, the Murphy model VI16.

the most expensive TV receivers that
do real justice to the high-fidelity
sound. The medium -priced and low priced sets save money by skimping the
a.f. side and the loudspeaker; but,
quite a few of the better televisers are
being sold, and they're gradually producing a demand for better broadcasting. Some of our programs are relayed
by high -fidelity FM; but FM is far less
of a household word with us than with
doubt whether one listener in
you
100,000 has FM receiving equipment.
The BBC has decided to erect a chain
of country-wide, high -fidelity v.h.f.
transmitters, but whether they're going
to be FM or AM is still very much an
open question. My own view, for what
it is worth, is that FM will eventually
be selected. I don't think that there's
a whole lot to choose between v.h.f.
wide-band AM and FM as methods of
ensuring interference -free reception of
a big range of a.f.'s; but I think that
FM may win the day, because it doesn't
demand the same degree of "contrast
compression" at the transmitter as does
AM. FM is an "all-or- nothing signal."
Provided the amplitude is sufficient to
operate the receiver's circuits, it doesn't
matter whether it is very large or very
small. Hence there's no need to safeguard the nearby listener from having
his loudspeaker blown inside out by
fortissimo passages, or the distant listener from hearing nothing when music is pianissimo.
RADIO -ELECTRONICS for
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RECEIVING TUBES
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oSYLVANIA

SPECIALLY PROCESSED

FOR FINER TELEVISION PERFORMANCE!

is identified by the
special orange markings. This is
your assurance of the higher
quality demanded by television.

Each tube

Now, when you replace worn -out re-

ceiving tubes in your customers'
television sets, give them the finest in
television reception with these new receiving tubes specially processed by
Sylvania for the extra -tough requirements of television service.
These new Sylvania television tubes,
in the new bright orange and green
television cartons, actually undergo
three times more exacting tests to insure
they are unsurpassed! Their higher
quality and superior performance
more than justify their small additional cost.
They are not just good tubes, they
are superior tubes
results of Sylvania's years of experience in the
electronics field. Be sure you have a
ready supply for increased television
tube replacement business. See your
Sylvania Distributor today! Sylvania
Electric Products Inc., Radio Tube
Division, Emporium, Pa.

LOOK FOR
THE BRIGHT ORANGE
AND GREEN CARTON
Replace worn tubes with these specially processed Sylvania
tubes made to pass television's rigid requirements.

AVAILABLE NOW IN THE FOLLOWING TYPES
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6AL5
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ELECTRONICS IN bIEDICINE
Part VI -Use of Shortwave Diathermy
By EUGENE J. THOMPSON

Termo

Courtesy Terma Electric Co., fns.
Commander generates diathermy
waves.

THE remarkable curative powers of
heat have been known for centuries. Diathermy is an electronic
technique for applying heat to the
deeper body tissues. Because of its penetrating action it is considerably superior to older, more superficial, treatment methods. Its value is also enhanced
by the other therapeutic procedures
which can be performed with the same
apparatus (electrosurgery and hyper thermy).
HI VOLTAGE STEP -UP

HI VOLTAGE

TRANS

LO VOLTAGE
OUDIN COIL

OUTPUT

Fig.

Diathermy currents heat tissues because they are of high frequency and
voltage. The high frequency sets into
motion any electrons in its field; the
rapid motion generates heat.
There are two major ways to generate such currents -with spark -gap apparatus and with vacuum tubes. Representative circuits for both methods are
shown in Figs. 1 and 2. Each consists
essentially of a voltage step -up circuit
(which increases the voltage from 117
to 2,000 or more) and an oscillator circuit. In the spark -gap equipment, the
oscillator circuit consists of an inductor, two capacitors, and a spark gap.
Its output is a train of damped high frequency waves.
Although spark -gap apparatus can
be designed to operate in the shortwave
diathermy range, the cost is so great
that vacuum -tube equipment is employed almost exclusively in the United
States. However, spark -gap instruments
are widely used for electrosurgery.
Both grid and tank circuits of vacuum -tube oscillators are usually factory
adjusted at a fixed frequency.
Most instruments, such as that in
Fig. 2, employ full -wave rectification
and filtering to eliminate hum and line
disturbances and to prevent the frequency instability which would result
if a.c. were applied to the plates of the
oscillator tubes. Spurious radiations are
suppressed by shielding the oscillator
circuit from the line and output sides

Television is Booming-Cash in an

shortwave diathermy it is not usually
necessary to place these in contact with
the body. The electrodes, their distance
from the body, and the thickness and

Courtesy Raytheon Mfg. Co.
The Microtherm is u.h.f. diathermy generator.

dielectric constants of the portion of the
body placed between them determine
the capacitive load on the output circuit. This "patient's circuit" must be
tuned with capacitors C so that it is in
resonance with the tank circuit to secure the maximum transfer of energy.
Shortwave diathermy equipment ran
also be used for a technique known as

COU

<
PG

.0001

Fig. 2 -This is the schematic diagram of Tema
Commander, suitable also for surgery.

ARM

j

<1

±.06
±.06
±.06

feet.

The current is applied to the patient
by special electrodes, one type of which
is shown in the photograph of the instrument diagrammed in Fig. 2. In

FRED TUNING BAR

It was once customary to distinguish
between longwave and shortwave diathermy. However, longwave equipment,
which operated at a frequency of about
1 mc, is no longer manufactured because of difficulty in controlling spurious radiation.
All present-day diathermy equipment
operates under the regulations of the
Federal Communications Commission
which has allocated three frequencies
for this equipment. These frequencies,
together with the frequency tolerance
and band width, are:
Tolerance Band Width
Frequency
(mc)
(kc)
( %n)
15
270
40
The radiation must not exceed 16 microvolts per meter at a distance of 1,000

filtering network.

yeCABLE

I-Simple spark-gap diathermy generator.

13.66
27.32
40.98

of the apparatus by means of an r.f.

ARM

001

CABLE

hyperthermy, the production of an artificial fever. This is accomplished by
wrapping the patient in blankets to prevent the dissipation of heat and applying the usual diathermy current. Treatments of this type are used in certain
afflictions of the nervous system.
Some of the greatest advances in surgery within the past decade have been

RADIO -ELECTRONICS

for

Electronics
made possible by the electrosurgical applications of shortwave diathermy
equipment. The entire field of bloodless
surgery owes its existence to diathermy.
There are three principal electrosurgical techniques: electrodesiccation,
electrocoagulation, and electrosection.
Electrodesiccation dries and shrinks the
tissues. It is a so- called monoterminal
technique, that is, only one electrode is
employed. The modality used is a high voltage, low- amperage current. It can
be obtained from the spark -gap instrument in Fig. 1 through the Oudin -coil
attachment. It can also be obtained
from the SURGERY output terminals of
the vacuum -tube instrument in Fig. 2.
Electrocoagulation and electrosection
are both biterminal procedures, that is,
two electrodes are necessary. Electrocoagulation currents are high- amperage
modalities produced by both the spark gap and vacuum -tube instruments. They
seal cut blood vessels.
Electrosection or surgical cutting is a

strictly shortwave procedure. It cannot

be obtained with the spark -gap equip-

ment of Fig. 1. The operating scalpel
is connected to one output terminal of
the apparatus and a large dispersing
electrode is connected to the other terminal. A large amount of heat is concentrated on a very small area of the
body by the sharp edge of the scalpel.
The heat is not present in the scalpel
but is generated in the tissues in the
immediate vicinity of the scalpel. The
knife glides through tissues with great
ease, and the heat cauterizes as the
knife cuts. The advantage of electrosection is the cleanness of the surgery
possible.
One of the most interesting aspects
of electronics is that a single basic principle can have many very different applications. At first glance there would
seem to be little connection between
wartime radar and the treatment of
disease. As a matter of fact, the very
latest diathermy technique is a direct
outgrowth of microwave research. The
instrument, known as the Microtherm,
is illustrated by the photograph and
the schematic diagram of Fig. 3.
It operates in the 2,400- 2,500 -mc band
approved for medical use by the FCC.
The maximum power output is 125
watts, and the r.f. energy is applied to
the patient through a director. The microwaves are generated in a continuous wave magnetron oscillator which, except for the director and connecting
cable, constitutes the entire r.f. circuit.
The apparatus employs filtered full wave rectification, and uses separate
plate and filament transformers. The
input to the high -voltage transformer
is controlled by a 3- minute, thermally
actuated time -delay relay, an interval
timer, and a variable autotransformer.
The latter permits adjustment to various line voltages and controls the
power output of the RK -5609 magnetron. The power level is indicated on a
milliammeter which is calibrated in percentage of maximum power output. A
motor -driven blower supplies cooling air.
The output of the magnetron is ap-
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Blower and RK -5609 are on upper section of Raytheon Microtherm, left. Lower section of right.

plied to the patient through a co-axial
cable and director.
The RK -5609 requires a high initial
plate voltage before plate current flows,
and a very small change in voltage
thereafter produces the maximum desired increase in plate current. For this
reason an autotransformer and a variac
are used. The transformer has both
117- and 180 -volt primary taps. By
placing the variac across these taps it
is possible to vary the plate voltage
from approximately 1,100 (with the line
at 126 volts) to approximately 1,500
(with line at 105 volts). Anode current

centrally located cathode to describe a
circular path. When sufficient electron
velocity is reached, the cavities begin
to resonate. Anode current begins to
flow at an anode potential of approximately 1,000-1,100 volts.
Energy picked up by the coupling loop
is carried out through a glass seal on
the center conductor of the co -axial output connection. To get this energy
through the panel and to make a connection to the flexible co -axial cable, a
transition unit is used, in effect, a coaxial tube with the center conductor
supported at a quarter -wave point.
FIL TRANS

2.t1

RK-5609

6.3V

POWER CONTROL
IN

Fig.

PLATE TRANS

OUTPUT

3- Microtherm uses a magnetron to generate diathermy waves. Frequency is 2400 -2500 mc.

varies from zero at minimum setting to
approximately 200 ma at maximum setting with a 126 -volt line.
The magnetron operates as a diode
with the anode at ground potential
(note that B -plus is grounded) and oscillates at a frequency of 2,450 mc. The
frequency is determined by the cavity
construction of the tube, but in operation may shift ±20 mc. A series of cavities containing the necessary inductance
and capacitance are tied together; the
energy generated is picked up by a
small coupling loop. The field of the
magnet causes the electrons leaving the

The directors are connected to the
transition unit through a co -axial cable.
The various directors consist of a radiating element and a reflector which
direct the energy in the required pattern, depending on the type of treatment. The radiator is always connected
to the center conductor and the reflector
to the shield.
Among the advantages claimed for
microwave energy are that it provides
great absorption, deep penetrating heat,
precisely controlled application for both
large and small areas, and does not require electrode pads.

These u.h.f. energy directors are used with the Microtherm

for various methods of therapy.
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New Headset from

TELEX

TELEVISION BOOSTER
Here is the circuit of a preamplifier
I designed and built for my own use on
television channels 1 through 6. Living
about 150 miles away from Washington, with this preamplifier between the
antenna and the receiver I get good reception from Washington stations.
Without it I can't get any picture at
all.

.

Ill FuSIllE

L4

111111E

3

MPS

.0002

OUT

20

Ifr

Here's a really new headset: TELEX TWINSET! Sweaty, tiresome
"ear- cups" are gone forever! Signal may be piped directly into
the ear so that nothing touches the ear at all! Matched in -phase
magnetic receivers banish listening fatigue- listen for hours
in complete comfort with this high-fidelity, 1.6 ounce headset.

IK

.01

1220

.0002
751M RECT

.00024

150V

t-

20

N+

Observe the usual precautions for
high- frequency equipment, especially
the avoidance of long leads, and use the
smallest possible components.
L2 is 5 turns of No. 24 enameled wire
close-wound. Ll is 2 turns of No. 32
s.c.c. wound over the ground end of L2.
For L3 close-wind 26 turns of No. 24
enameled wire; and for L4 wind 12
turns of No. 32 s.c.c. over the B -plus
end of L3. L2 and L3 have a diameter
of 1/a inch. Roger E. Hammer

An all purpose headset, the unique TELEX TWINSET, is designed for your hearing comfort and exacting headset demands.
Obtainable from your favorite parts jobber, or, write Dept. 10,
Telex Inc., Telex Park, Minneapolis, Minnesota.
SPECIFICATIONS!

Tenite plastic and bright
nickel construction, with head band of Z-Nickel steel wire enmicrowatts input
cased in plastic. Single 5 -foot
Imped
s -1000 ohms and 64
cord plugs into either receiver.
ohms
Sealed, rustproof diaphragms.
Construction- Weight: 1.6 oz.
Special Cord with built in miniature Volume Control also available
Sensitivity -101 decibels above
.000204 dynes per sq. cm. for 10

SIMPLE PULSE GENERATOR
Described first in Practical Wireless
(London), this simple pulse generator
was used to demonstrate the action of
a time-base or sweep generator in oscillope and television circuits. It can
be used in a number of practical circuits such as electronic metronomes
and automatic light flashers.

NEIl TELEX TWINSET

TELEX
ILICIRO ACOUSTIC DIVISION

Tillx

"VIM

A large capacitor, 500 µf or higher,
is connected across the coil of a high resistance relay that is in series with
a 9 -volt battery, a switch, and a 33ohm resistor. When the switch is closed,
the capacitor begins to charge. The
relay operates when the charge on the
capacitor reaches the battery voltage.
This closes contacts 5 and 6 and 2 and
3. Contacts 5 and 6 short the capacitor,
the relay opens, and the cycle begins
anew. A rough saw tooth can be obtained from the terminals of the relay
coil. Circuit to be controlled may be
connected across contacts 1 and 2 or 2
and 3. The 33 -ohm resistor prevents
shorting the battery when terminals
5 and 6 close.
In an oscilloscope a neon or other gas
tube would replace the relay coil. Ionization would short the capacitor when

it

Manufacturers of Telex Monoset`

Telex Pillow Speaker

Telex ision is Booming -Cash in on it!

-33 -ohm

BILL OF MATERIALS
resistor.

-µf. 25 -volt elec. capacitor.
Itoggle switch.
I- s.p.s.f.
d.p.d.t. with 200- to 1.000 -ohm
1

TELEX, Telex Park, Minneapolis, Minnesota

charged to breakdown voltage.

500

Telex Precision Hearing Aids

1

-relay

coil.
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COAX
CABL
TREMENDOUS VALUES IN GUARANTEED
COAXIAL CABLE
ANTENNA WIRE
MICROPHONE AND HIGH VOLTAGE CABLE
COAX CABLE
RG-7/U

97.5 ohms impedance; outside diameter .370 "; black vinyl jacket; polyethylene insulation. On original manufacturer's
reels of 2040 feet
$37.50/M
100 ft. coils
.04 /ft.

RG-29/U

53.5 ohms impedance; outside diameter .184 "; black vinyl jacket. Packaged on 4000 ft. reels
1000 ft. reels

RG-29/U-W

Some characteristics as RG -29/U except cotton braided covering. Per 1000 feet
100 ft. coils

27.50/M
32.00/M

100 ft. coils

RG-29/U is

.035 /ft.

ideal for television to eliminate lead-in pick up of local interference.

RG -57/U

2

RG -8/U

Limited quantity

25.00/M
.03 /ft.
RG -29/U is

similar to RG -58/U.
.18 /ft.

conductor Coax. 95 ohms; Kilowatt Rating. Any length

-

40.00 /M

LOW LOSS BEADED COAX CABLE, 72 ohms impedance.

Type 72 -12
for ultra high frequency, with black vinyl covering supplied in any length desired
Type 72.12 -W
Same os above except varnish cambric covering supplied on 60 ft. coils, only,

.11

-

.07

/ft.
/ft.

OTHER WIRE AVAILABLE FROM WELLS
PWD -20-2
PWD -20-3
PWD -20.10

Plastic coated assault wire two -conductor twisted Type W -130. Available on 1000 to 2500 ft. steel reels, individually
boxed
3000 ft. payout reels (packed two reels per box)
10,000 ft. steel reels

AWT -18-1
AWT -18 -10
AWT-18 -20

Army Field Wire, Type W -1108. Two conductor, stranded, rubber covered, weather proof. 1000 ft. reels
Army Field Wire, Type W-110B. Two conductor, stranded, rubber covered, weather proof. 'h mile steel reels
Army Field Wire, Type W.110B. Two conductor, stranded, rubber covered, weather proof.
mile steel reels

KW -3
KW -10
AJ -18
SWB-20
SC -20-1
SC -20-3
MW-1

Flexible Phosphor Bronze No. 18 bare aerial wire 300 ft. spool
Flexible Phosphor Bronze No. 18 bore aerial wire 1000 ft. coil
Aerial Wire, No. 18, Copperweld, solid -on 3000 ft. reels, only
Single conductor No 20, shielded, over-all braid, 1000 ft. reels
Single conductor, ANJC -48, No. 20, stranded, glass braid, lacquered 1000 volt insulation, 2000 ft. reels
Single conductor No. 20 glass braid, lacquered, 3000 volt insulation for Transmitters, 1000 ft. coils
Shielded, single conductor microphone cable, rubber covered, extra flexible, inter -conductor stranded silver wire, 500
ft. coils

7.00 /M

6.50/M
6.25/M

10.00 /M

9.50/M
9.00 /M

1

1.00 /Sp.

3.00 /M
4.00 /M
15.00 /M
10.00 /M
12.00 /M
12.50 /coil

MANUFACTURERS. WRITE FOR QUANTITY PRICES.

/WELLS
SALES, nvC.
MARCH,

1949

JOBBERS. REGULAR DISTRIBUTOR'S ARRANGEMENT APPLIES

WE CARRY A COMPLETE STOCK OF COAX CONNECTORS

320 N. LA SALLE

ST., DEPT. Y.

ORDER FROM THIS AD.

... WRITE

FOR LISTING

NO. 100M.

CHICAGO 10, ILL.
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T. R. F.Tuner Has
A.C. -A C. Supply
By CLINTON E. CLARK
IIIFront

of the t.r.f. tuner.

able for coils and tuning capacitor.
there would remain only the tubes,
which are low-priced, and a few small

THE radio student or builder who
has gone through the stage of
building crystal and regenerative
receivers can add to his experience
by building this simple t.r.f. tuner. The
finished product of a few hours of construction time is a compact, self -powered receiver or tuning unit. Enclosed
in a cabinet, it is an attractive "personal" radio for headphone reception.
Slight changes in layout will allow room
for an output tube, such as a 50L6 -GT,

parts. If parts must be purchased, get
a good set of matched coils. An instruc-

tion sheet comes packed with the coils
giving proper terminal connections.
Small trimmers, one across each section
of the tuning capacitor, are usually
permanently attached to it. A capacitor
without trimmers should be avoided if
possible since it is sometimes a difficult
job to wire them in satisfactorily.
The chassis is an inverted cake tin
measuring 4 x 9 x 3 inches. The particular one shown in the photographs is
of stamped aluminum which, in addi-

which would provide enough audio to
drive a small speaker.
Cost is low, varying with the number
of parts the builder may already have
at hand. If a discarded receiver is avail-

tion to being light and easy to work, is
very attractive in appearance. An electrical ground for the chassis is provided through a .01 -µf capacitor. For
safety an aluminum shield covers the
selenium rectifier stack, eliminating the
danger of receiving a shock through
accidental contact with it. With these
precautions taken it is not necessary to
use a cabinet, as is the case when a
chassis is hot.
(It is a common misconception among
radiomen that a chassis "isolated" from
the a.c. line by a capacitor is not hot.
To realize that the opposite is true requires either only a little examination
of radio theory or a few highly practical experiences in the form of shocks,
or both. Since there is normally no current flow through (and no voltage drop
across) the "isolating" capacitor, the
potential on the chassis may be either
zero or the line voltage, depending on
which way the a.c. plug happens to
have been put in. If you are well
grounded literally and touch the
chassis, you will initially feel the full
117 volts. The capacitor is valuable because it usually prevents loss of life.
When you first touch the chassis, current flows through the capacitor and
you to ground. Since the reactance of a
.01 -µf capacitor at 60 cycles is in the
neighborhood of 260,000 ohms, the current, which is the murderous element,
is usually limited to a safe value -safe,
that is, provided you haven't a weak
heart. The initial voltage jolt, however,
is not a pleasure under any circumstances. Better plan to put the t.r.f. receiver in a wooden cabinet for safety.

-

-

Looking under the chassis, it is easy to see that there is plenty of room for components.
12SK7

u

BC TRF COIL
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to mount the 580 -ohm line- dropping resistor in
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a

-

FROM CHASSIS

place where it can dissipate heat.

Editor)
First, the socket holes are cut and
the tuning capacitor and dial mounted.
Since the dial has a metal shell, it must
be insulated from the shaft of the capacitor (which is mounted on the
chassis with standoff insulators). This
is done by a bakelite shaft extension,

one end of which fits over the condenser shaft and is held by a small set
screw. The % -inch extension rod fits
into the shaft hub of the dial. Make all
the set screws good and tight.

RADIO -ELECTRONICS for
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The builder may choose from a wide
variety of types in selecting a dial. The
one used here was chosen because the
physical size matched the unit well. It
has a 7 to 1 drive ratio and a paper
kale for calibration markings.
Each coil is mounted under one of the
tubes. The mounting lug or bracket on
most coils is also the ground end of the
windings so, to isolate them from the
chassis, they are mounted on small cone
insulators threaded at both ends for a
machine screw. Sufficient separation
eliminates the need for shielding to prevent coupling between stages. Extra
attention should be given to making
correct connections in wiring the coils.
The manufacturer's data sheet should be
followed to avoid unnecessary trouble.

AT LAST!! p LOW COST POWER
UNIT FOR SERVICE WORN
"A"
only

ELIMINATOR KIT
#KC 1 -10

$1950

Including pictorial and
schemtic
diagrama

For the first time, we are offering a well-engineered six volt direct current
power unit for
auto -radio and similar service work in kit form!!
This unit was formerly in the high priced range. Now, we have placed
all the essential
components necessary for construction in kit form, and are offering
them to you at this low,
low price.
These kits fulfill the long -standing need of every serviceman and technician.
They are
designed to operate from a rt5 V.A.C. so /6o cycle source, and deliver
V.D.C. well -filtered
from three to eight amperes, with a peak rating of ten amperes. The A.C.6 ripple
percentage
is
held to remarkably low values.
This unit charges a standard auto battery in one day!!

Do away with bulky batteries!
Do away with corroding fumes!

Simplify your service operation!

Order this line

kit for your bench today!!

No C.O.D.'s. Full reneiltancc with order. Shipping wt., 12 lbs.

ATTENTION DEALERS! Write for quantity dfacoontw

Selenium rectifier

is

mounted on rear apron.

The 580 -ohm series dropping resistor
must be mounted away from components which may be affected by heat.
A few small vent holes may be drilled
or punched in the chassis above the resistor with an icepick to provide sufficient ventilation. As an alternative, the
6 -volt versions of the tubes used could
be substituted and a small filament
transformer employed. Should a stage
of audio, such as the 50L6 -GT suggested, be added, the value of the dropping
resistor would have to be reduced. The
proper size is easily found by Ohm's

71

OPAD -GREEN COMPANY
Phone: BEekman

Warren St.

3 -7385

OPERATE RADIO RECEIVERS FROM
SINGLE BATTERY?

law.
Some adjustment of the trimmers
will probably be necessary. Use an
alignment tool or a piece of 1/4 -inchdiameter bakelite shafting shaped to a
screwdriver tip. An ordinary metal
screwdriver should not be used for

alignment.
Lacking the sensitivity of a superheterodyne, the tuner will need a fairly
good antenna. In rural districts 50 to
100 feet of outside wire should be ample. In metropolitan areas less antenna
is necessary. The t.r.f. receiver may
not be comparable to the superhet in
some ways, but its low signal -to -noise
ratio and broad tuning have brought
it into increasing favor as a high fidelity tuning system.

LIST OF MATERIALS
:
-270, 1- 47,000 ohms, 1/2 watt; -47
watts; 1-580 ohms, 25 waifs; 1- 10,000 -ohm
potentiometer.
Capacitors: 2 -20 pf, 150 volts, electrolytic; 301, 2 -0.1, 1-0.25 pf, 200 volts, paper,
-2 -gang,
365 -npf -per section air variable with trimmers.
Tubes: 1- 12SK7, 1- 12517.
Miscellaneous: -o.c:d.c. filter choke; I -audio
choke; -75-ma selenium rectifier; 1- s.p.s.t, toggle
switch; 1-6-8-volt, 150 -ma pilot tamp and assembly;
2- broadcast t.r.f. coils; 1- chassis;
1- tuning -dial
assembly; necessary hardware.
Resi
ohms,

1

1

2

New York 7, N. Y.

It's Easy with this

Fiectra

SYNCRO POWER UNIT
The Model

..

.

"Q"

Syncro power provides A and B voltages from a 6 -volt battery
with only ',a the
drain that an auto radio exerts on battery. Gives over three weeks'
reception for a 4 -tube radio
from a single storage battery charge. Costs but a few cents
a day to operate.
There is a big country market for the Model "Q" and the
Model "R" for dealers in the farm
country, and for city dealers whose customers have summer homes.
Model "R" for 2 -volt 4, 5, 6
and 7 -tube radios. Model "Q" for 1.4 volt 4, 5 and 6 -tube
radios.
There is an Electro Battery Eliminator far every requirement
operating from either 110V or
220V, 50 to 60 cycles, or from 6V storage battery; also
6V, 15 amp. Model "A" operating
from 110V, 50 to 60 cycles. All are completely filtered and
hum free. Compact units of sturdy
construction with Hammerloid finish. Operate in any position.

1

I

1
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ELECTRO PRODUCTS LABORATORIES
Pioneer Manufacturers of Battery Eliminators

541 W. Randolph St., Chicago 6, Illinois

Television is Booming -Cash in on it!

Radio-Electronic Circuits

1101

V DEO I.F. AMPLIFIERS

Constructors who design and build
their own television receivers often
have trouble with the video amplifiers
because of the necessity for wide band
width and the rejection or trap circuits.
The RCA Application Note, "Use of
Miniature Tubes in Stagger-Tuned Video Intermediate- Frequency Systems,"
gives complete design data on two
stagger-tuned i.f. systems. One circuit
uses four 6AG5's with an over -all gain
of 6,500, and the other uses 6AU6's
with a gain of 3,000.
The diagram below shows constants
for the 6AG5 amplifier. All capacitor
values are the same in both circuits,
but some changes in resistor val-

TRAP
CIRCUIT

ues are needed in the 6AU6 circuit.
In the latter amplifier, the coded resistors are: R1 -2,700 ohms; R2, R5,
R7, and R10-68 ohms; R3, R6, R9,
and R11- 33,000 ohms; R4 -3,300
ohms. Note that R8 and Cl are not used
in the 6AU6 amplifier.
To obtain optimum results without
experimenting, the i.f. transformers
should be constructed as shown in Fig.
1 and the parts laid out for shortest
leads as shown in Fig. 2, the layout of
the third and fourth stages of the
6AU6 amplifier. The other stages are
laid out and wired in a similar manner. If this method of construction is
not followed, it may be necessary to
experiment with the tuned circuits because any other layout will result in
different wiring capacitances. Shielding, although not absolutely necessary
for the i.f. transformers, makes the
amplifiers more stable and easier to

align.

A good r.f. signal generator and a
high- frequency voltmeter with low input capacitance are recommended for
214'
aligning the amplifiers. Set the generator to the resonant frequency of the
PLATE
last i.f. stage and feed the signal into
CIRCUIT
its grid. Adjust the tuning slug for
maximum reading on the meter connected to the plate circuit. Align the
other stages in turn, working toward
the grid of the converter. A sweep genAppearance of the i.f. transformers. erator and wide -band oscilloscope may
Fig.
be used to adjust the over -all response
curve to the desired shape. A steep FILAMENT
CHOKE
sided curve with a sharp rejection notch
CATHODE
REJECTION
at the sound carrier frequency may reCIRCUIT
sult in loss in vertical resolution as
TO GROUND
indicated by blurring of the center porRETURN CIRCUIT
tion of the vertical wedge on a test pat500 um"
Avoid this effect by rounding off
tern.
TO O.
BUT TON
CAPACITOR
the response curve between 21.25 and
APPROX.

I-

33 000

22 mc.

OHMS

The filament chokes consist of 14
20 enameled wire, close
wound, with % -inch inside diameter.
Ll, L2, and L4 have 21 turns of No. 28
enameled wire; L3 and L5, 25 turns of
No. 28; L6, 8 turns of No. 18 on the
same form with and spaced 1/i inch
from the plate end of Ll. L7 is 8 turns
of No. 18 enameled wire on the same
form with and spaced 1/2 inch from L2.

turns of No.

MM
TO GROUND

To

SSn

m

i50µµ4

TO

2200
µPF

FILAMEN
SUPPLY

500
AVJ

0000

OHMS

IODA

To O.

TO BIAS

FROM
PREVIOUS
STAGE

SUPPLY

Fig.

2

-How

L8 and L9 are 6 turns of No. 18 enameled on the same form with and spaced
1/2 inch from L3 and L4, respectively.
L10 is 4 turns of No. 24 enameled,
spaced 1/4 inch from the cold end of
L11 on the same 4 -inch form. L11 is
6 turns of No. 18 enameled spaced out
to 2 inch. L12 is an r.f. choke made
by winding 60 turns of No. 32 enameled
wire over a 2,700 -ohm resistor % inch
in diameter.
6 -METER CONVERTER

Amateur activity on 6 meters has become increasingly popular during the
last year or so. Yet relatively few communications receivers tune higher than
30 mc (10 meters). Of the receivers
that cover the 6 -meter band, few, other
than double- conversion superheterodynes, have sufficient selectivity and image rejection for amateur use. In most
instances, a good 6 -meter converter
with a high output frequency will give
better results than a standard receiver
with 456 -kc i.f. amplifiers. The converter shown, originally described in Radio
and Hobbies (Australia), was designed
to give good 6 -meter reception with any
receiver that tunes to 10.7 mc.
The circuit is simple and straightforward, its performance being determined
largely by the quality of the components and the mechanical layout. All
components in the tuned circuits should
be mounted so the shortest possible
leads can be used. If at all possible,
mount the coils, tuning capacitors, and
tube sockets so the terminal lugs connect together without additional leads.
The 954 r.f. amplifier can be mounted
on a vertical shield above the chassis.
The grid coil and tuning capacitor are
on one side of the shield, and the plate
pin of the 954 projects through the
shield for a direct connection to a terminal on the plate coil. The plate tuning capacitor is close to the coil.
The 6AC7 mixer and 954 oscillator
can be on the chassis with their components grouped around the 15-µµf capacitor in the oscillator circuit. This
capacitor, the bandspread control, is
on the panel. The 35 -µ4f unit is the
bandset control and may be a ceramic

the components are positioned.
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Schematic of the 6AG5 amplifier. Note that the 100 -µµf ceramic capacitors across the trap coils are erroneously shown as variables.
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Radio- Electronic Circuits
trimmer mounted directly on the coil.
Use ceramic feed-through and "button"
capacitors where possible as these types
permit the most compact possible construction.
Ll consists of 4 turns of No. 24 enameled wire interwound with a single
turn at the ground end of L2. L2 has
6% turns, L3, 5% turns tapped 4 turns
from the B -plus end; and L4, 6% turns
tapped 2 turns from ground. L2, L3,
and L4 are coils of No. 18 tinned copper wire wound % inch in diameter and
% inch long. L5 has 25 turns of No. 30

enameled wire close -wound on a % -inch
form. L6 consists of 6 turns of the same
wire spaced %6 inch from the B -plus
end of L5.
The converter operates from a 250volt B- supply and a 6 -volt heater supply. A pair of selenium rectifiers in a
full -wave voltage doubler circuit will
supply the necessary B- voltage. A 6.3volt, 1.5- ampere filament transformer
can supply the heaters. An attempt to
operate the heaters in series with a
line dropping resistor may complicate
the circuit, because the 954 heaters will
have to be shunted so that they will not
pass the 450 ma drawn by the 6AC7.
Furthermore, filament chokes may be
required to prevent reaction between
the stages. Of course, the operating
voltages can be taken from the receiver
if it has an a.c. supply that candeliver
the added current.
Insert a meter in series with the oscillator grid leak. The grid current will
probably be between 50 and 200 p.a.
Select a value of grid resistance that
will produce about 150 -µa grid current
over the tuning range. Limit the maximum current to 150 µa because higher
values are likely to cause the oscillator
to go into superregeneration.
Couple the terminals of L6 to the antenna terminals on the receiver. Short
the 954 oscillator and tune the receiver
to the vicinity of 10 mc until there is
a peak in the noise level. This indicates
that the receiver is tuned to the output
frequency of the converter. Adjust the
trimmer on L5 until the noise peaks at

12
TO

wars

SHAFT A
standard, doubleflatted

CUT CONTROL INVENTORIES
SHAFT

You can reduce your stock of replacement controls, and profit in time
and money with these 12 IRC Tap -In
Shafts. IRC engineered for easy installation and dependable performance
with IRC Tap -In Shaft Controls, they
cut both service time and costly stocks
of exact duplicates.
Accurately
min IRC
Tap -In Shaft CoaterS' readily mceive
the closely machined shaft end s..1 firm
hammer tap permanently "freezes" the
two units. "C" washers and other cumbersome locking arrangements
entirely eliminated. IRC Tap -In Shaft
are quick, easy .. and secure!
IRC Tap -In Shafts can be convenient y
cut to desired lengths before being
installed. In crowded chassis, they can
be installed after control is assembled
eliminating any necessity to remove
other parts.
There's an IRC Tap -In Shaft for most

B

slotted or tongued

SHAFT

E

universal split, knurled

SHAFT

F

'As" dio., full round

taocke

SHAFT

G

special slotted

a`

SHAFT M

slotted with groove

SHAFT 1

W'

l

-

dia. with

.105" flat

SHAFT

special

//"
t

K
round

SHAFT

radio and television requirements.
Used with IRC Tap -In Shaft Controls,

I.

flatted with groove and

threaded hole

you are sure of smooth, quiet, trouble free service. Ask your distributor forl R C
Controls -with the dependable Tap -In
Shaft feature. International Resistance
Company, 401 N. Broad Street, Philadelphia 8, Pa. In Canada: International
Resistance Co., Ltd., Toronto, Licensee.

SHAFT M

-

double-flatted, threaded

SHAFT

N

s/e" flatted and

doted

10.7 mc.

Remove the short from the 954 and
tune the converter band -spread and
band -set capacitors until signals are
heard. Set the band -set control so the
band- spread control covers the entire
6 -meter band.
This converter can be built so that it
becomes a complete receiver when 10.7 mc i.f. amplifiers, a second detector, and
audio system are added. Standard FM
transformers can be used if desired.
Surplus i.f. transformers covering be-

954

INTERNATIONAL RESISTANCE CO.
SHAFT

Utioteovvtia, Cigatt Sea- -vvvtween

5 mc and 20 mc can be used. Just
adjust the band -set control so the converter produces a difference frequency
equal to the frequency of the i.f. transformers. It may be necessary to check
the oscillator grid current and adjust

the grid leak for about 150 p.a.

BAC7/1852

i

35µaf
2

low.f
"MIXER
3

100K

A01

.001
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WIRELESS CODE PRACTICE
A battery and a normally closed
s.p.d.t. telephone -type relay hooked up
as shown make a good high -pitched
buzzer for code practice. If a nearby
g06
spsr

954

.0001

.-N-° L3

%" full

45v

REY

RELAY

radio is turned on and tuned to a clear
spot on the band, the sound of the buzz ing relay can be heard clearly through
the speaker.
This makes a simple and satisfactory
arrangement for the beginner who is
learning code.
Don't use this device during peak radio listening hours or near an antenna,
as other radios will pick it up.- Robert
F. Cuta

Television is Booming -Cash in on it:

Usa

1121

/Iio- Electronic Circuits

PROTECTING TV SUPPLIES
Pulse- operated or kickback power
supplies are commonly used in TV receivers with electromagnetic deflection
systems. In this type of circuit, a special horizontal output transformer supplies current to the deflection coil and
sharp voltage pulses to a high -voltage
rectifier. Considerable current is drawn
by the horizontal amplifier tube.
A recent RCA Application Note
points out the potential danger of fire
or severe damage to the TV receiver in
the event of a plate -to- cathode short
circuit or arc within the output tube.
A short circuit in the horizontal amplifier of a typical receiver using this
type of supply can draw current in the
order of 750 ma from the low- voltage
supply. Such current is far in excess of
the current- carrying capacity of the
output transformer, which will certainly be damaged severely and is very
likely to start a fire.
To prevent such an occurrence, it is
recommended that a suitable fuse be
inserted in the B -plus line at the point
where it feeds into the primary of the

ilmerican
Beaut
ELECTRIC SOLDERING
IRONS
are sturdily built for the
hard usage of industrial

service. Have plug
type tips and are constructed on the unit
system with each
vital part, such as
heating element,
easily removable
and replace-

able. In

output transformer.
183-GT /
8018

Also available
without HiBand

Array

as

watts to 550
watts.

0005 /10KV

3

r/

HORIZ OUT TRANS

7501(

56upf

BBG6-G

DC

KV,NICA

OUT
SKY

1.0039

No.. TA 124.

12

YOKE

sNsf

TEMPERATURE
REGULATING
STAND

DUO -ORIENTING
STACKED FOLDED
DIPOLES with
REFLECTORS

F

2

20K
PEAK NG

LOOK AT THESE LONG-RANGE
PERFORMANCE FIGURES
FROM ACTUAL REPORTS!
DISTANCE IN MILES

Albany New York
Cleveland Pittsburgh
New Haven New York
Son Diego Los Angeles
South Bend Chicago

125
120
110
100
90

OUTSTANDING FEATURES!
Gives full 12 channel TV reception plus FM.
Supplied complete with IO' Mast, AIIAngl
Mounting Srachet and StandOff Insulators.

I Ulolt

Clamp construction provides /s.

I/a

or

wavelength spacing of 2, 4, t, or more bays on
mast for tremendous stacking flexibility -also
per es independent orientation of each bay.
v/ lightningtast assembly time.
Impedance of 150 -200 ohm; and +1.0 DB gain.
All- weather Rotolock Insulator made from Iota.
Lou polystyrene for perfect high frequency
insulation.

Write for Literature

Bklyn 19, N. Y.
4112 Ft. Hamilton Pkwy
Visit the JFD Booth No. 266
of the 1949 IRE Show

"Manufacturers of th. World's Larges} Line of
TV /FM Antenne Equipment"

1

$ 7.=

WIDTH

This is a thermo-

statically con-

HOR12 LINEARITY

trolled device for
the regulation of

I

CITIES

5

sizes, from 50

IK

the temperature
of an electric soldering
iron. When placed on

/2W

HORB CENT
TO OTHER

B+

375V

LOADS

A typical horizontal amplifier and
power supply are shown. A 250 -ma fuse
inserted at F provides more dependable
protection than a fuse in the a.c. line.
A fuse in the primary will have to
handle the entire current drain of the
set with a safety factor that will prevent its blowing under momentary line
surges. This type of fuse can hardly be
expected to provide protection against
short circuits in the horizontal amplifier because the short -circuit current
may be small compared with the total
drain of the set. A short circuit that
causes very little change in the total
power supplied to the set can raise
havoc with many components.
In the circuit shown, the average current through the primary of the transformer is about 75 ma. With the saw tooth waveform, the r.m.s. current is
60% higher, or about 120 ma. A 125 -ma
fuse will not carry this load continuously; therefore a 250 -ma fuse should
be used. The latter, while allowing for
line surges, will provide adequate protection in the event of a short.

elevision is Booming-Cash in on it!

and connected to this
stand, iron may be maintained at working temperature or through adjustment on bottom of
stand at low or warm
temperatures.

Fer descriptive literature write

AMERICAN ELECTRICAL
HEATER COMPANY
DETROIT 2, MICH., U.S. A.
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New Devices
TV SIGNAL GENERATOR
Coastwise Electronics Co.,
Los Angeles, Calif.

The Ferret Model 720 FM -TV sweep
generator can be used to align any
FM or television
receiver. Fundamental frequency coverage extends
from 0 to 260 mc in eight bands. The
sweep is adjustable from 50 kc to
20 mc on all bands. A built -in 19.40 mc marker is provided; either a pip
or an absorption dip may be used.
A crystal may be plugged in on the
front panel to permit extremely accurate signals up to 20 mc on the
fundamental. Attenuators ore provided for r.f, and marker signals.

MOBILE FM UNIT
General Electric Company
Syracuse, N. Y.
A new, single-unit FM transmitte--

receiver, the ES-I -B, operates in the
band. It is intended for
police departments, public utilities,
taxis, and similar services.
.152 -162 -mc

HIGH -VOLTAGE PROBE
Sylvania Electric Products, Inc.
New York, N. Y.

Designed for use with the Sylvania
Polymeter, this probe includes a multi.

to

Carrier -frequency stability of the
transmitter is within .002% from -30
to 1-60 degrees C. Receiver selectivity
is 50 db down at 60 kc, for on adjacent channel and better than 85
db down at 120 kc for an alternate
channel. Operating on 6.3 volts d.c',
the transmitter furnishes 20 watts of
power.

plier resistor. Including a high -voltage
cable and connector, the unit multiplies the Polymeter ranges by 10 to

SIGNAL GENERATOR

CRYSTAL OVEN

Philadelphia, Pa.
Designed for precision alignment
work, Model 7170 is on FM -AM signal
source covering 100 kc to 170 mc. The
cathode -follower output gives good
isolation and improves frequency sta.

measure

television

power

supplies,

transmitter plate circuits, and similar
devices.

Bliley Electric Co.,
Erie, Pa.
The new type TCO -I crystal temperature stabilizer is a miniature crystal
oven designed for military and com-

CUEING AMPLIFIER
Fairchild Recording Equipment
Corp., Jamaica, N. Y.

The 635 -A2 amplifier is intended for
use in broadcast stations to enable

transcription table. The amplifier
input is bridged across the pickup,
a

merciai

communications

equypment.

Used with Bliley BH6 crystals, which
mount in an internal socket, the oven

provides frequency stability within ±
with crystal temperature in
the standard units kept between 73
and 77 degrees C. The oven has o
6.3 -volt,
5.5 -watt
heater and
is
plugged into an octal tube socket.
.0001%

The Yogi -Beam is a high -pain, very

directionol television receiving antenna, especio'ly intended for use in
fringe areas old at points where the
directions of ghost and primary signals differ by only a few degrees. The

MICROPHONE STAND
Electro-Voice, Inc.,
Buchanan, Mich.

five elements ore mode of hard, thin.

The Model 426 shockproof microphone desk stand provides balanced,

bility. A built -in 400 -cycle audio
cillator provides modulation. The
sweep -width

osFM

control provides adjustment from 4- to 500 -kc deviation, making the generator useful for aligning
both narrow- and wide -band FM sys-

and the output is fed to speaker or
phones. Bridging impedance is 10,000
ohms; output power, 3 watts. Frequency response is -± 1.5 db from
70 to 15,000 cycles. Measuring 7 x 6 x
41h
inches, the amplifier can be
mounted inside most turntable cabinets.

WIRE MARKERS

tems.

Flag -It Wire Marker Co.,
Los Angeles, Calif.

DEFLECTION

Forty of these adhesive wire markprinted with numbers or letters,
are attached to a 10 -inch card; each
may be removed and attached to a
wire. Each marker has four of the
same charocters so that it can be
read in any position.

COIL CORES

ers,

Henry L. Crowley & Co., Inc.
West Orange, N. J.

silver -plated brass tubing, and on one
model a JAN -type connector is provided for a co -oxiol transmission line.
No mechanical connections ore used;
all joints ore soldered. Each antenna
is peaked at the factory for one channel. Units for any of the 12 channels
are available.

Large and elaborate cores for television deflection coils con be fabricated economically from powdered
iron. The illustration shows a typical
Crowley assembly- With correct windings, the unit provides o low-loss
energy -recovery system requiring no
additional electrical energy but pro-

PHONOGRAPH
AMPLIFIER
Newcomb Audio Products Co.,
Hollywood, Calif.
The P -10 amp,ifier is flat within ±
db from 30 to 15,000 cycles and de10

watts at

less than

5%

dis-

tortion. Included are three inputs for
various pickups and tuners, bass and
treble tone controls- and a power
socket for phono preamplifiers.

stable support. A newly developed
Lord shear type mountings is built into the base
to provide double shock -absorber action. The stand has a % -27 adapter
to fit all standard microphones.
shock mount using dual

LEAD -IN INSULATORS
Mueller Electric Co.,
Cleveland, Ohio

viding

large increases in deflection.
Transformer costs ore less than one quarter those of equivalent laminated
sheet or strip metal types.

The Tenno-Clompipe is on offshoot
of the long -familiar ground clamp
made by this company. The end of

DECAL ADHERENT
Decimeter, Inc.,
Denver, Colo.

CO -AXIAL
CONNECTORS
Workshop Associates
Newton Highlands, Mass.
These

new

high -frequency,

silver -

plated, solderless co -axial connectors
and adaptors, designed for television
antenna installations, eliminate the

MARCH,

problem of soldering on roofs and
out -of -doors and cut down installation time. The silver plating provides
permanent contact, protected from
the weather by a plastic support head.

1949

1.5%

the studio operator to cue or monitor

Roger Television, Inc.,
New York, N. Y.

livers

cycles with less than

driven by two cascaded 65N7 sections;
a separate bias rectifier is provided.
A convenient receptacle makes plate
and filament voltages available for
external use in noise suppressors or
photograph -pickup preamplifiers.

HIGH -GAIN TV BEAM

I

17,000

harmonic distortion. Hum level is 65
db below maximum rated output. The
output stage uses push -pull 684-G's

Philco Corp.,

The instrument is controlled by push
buttons, which select the various functions. A standby button switches off
the B- voltage but allows filaments to
remain on. Sweep circuits ore electronic. and frequency accuracy is said
to be within 0.5 %.

TRIODE AMPLIFIER
Browning Laboratories, Inc.,
Winchester, Mass.
The AA -20 high -fidelity, oll- triode
amplifier has 15 watts output and a
flat response (within I db) from 10

the threaded rod is bent into a ring
into which is fitted an insulator with
either o slot for 300 -ohm twin -lead or
a circular opening for co -axial line
The Clampipes can be fastened to
the antenna most or to any other
pipes or beams.

Decosol is designed to bond decals
permanently to surfaces where they
are subject to heavy wear or prolonged dampness. It dissolves the under- surface of the decal
into the
surface to which it is applied. The
bond is so permanent that the decal
cannot be removed without ,damaging
the panel.
The manufacturer is also offering
Silver-O, a liquid soldering flux. It is
applied with a brush to the surface to
be soldered.
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DUMMY ANTENNA
For tuning the early stages of an
amateur transmitter without allowing
the final to radiate, this dummy antenna is useful. L and C are resonant at
the output frequency. The meter should
be of the correct value for the power

One

tor plates. Be sure there is no liquid in
the gun, then point it at the chassis and
pump. It beats lungpower by a mile
and has the additional advantage of
keeping dirt out of your eyes.
JACK

J.

ROTHSTEI'N,

Eatontown, N. J.

EXTERNAL ANTENNA
The performance of many small portables using a loop antenna can be
improved by adding an automobile-type
whip or an external wire. To do this
most efficiently, add a switch and a
standard broadcast antenna coil, as
shown in the diagram. The switch seRr AMMETER WITH THERMOCOUPLE

output. The resistor should be a noninductive unit of less than 200 ohms. The

d.p.d.t. switch allows a quick change
from the dummy load to the actual antenna.
ROBERT FINK,
Cleveland, Ohio

WHIP ANT,ETC

EXT.TERMINALS
(NOT USED)
o

Spark Plugs are miniature broadcasting std
tions, send signals that

interfere with radio
reception, distort television. The New Auto Lite "Resistor" Spark
Plug reduces this im
terferonce.

k-RECEIVER LOOP

lects either the loop or the external
antenna circuit. Even when the set
comes with terminals for an external
antenna, using the antenna coil rather
than the usual coupling to the loop
gives better performance in most locations.
PETER BEDROSIAN,

Newburyport, Mass.

NBW

three inches and make a hole with a
paper punch at the end of the split to
prevent further tearing. Terminate the
conductors with spade lugs, phone tips,
or whatever other connectors or probes
are desired.

AUTOS LITE

FRED C. GABRIEL,

Brooklyn, N. Y.

Xe1100
SPARK PLUG

CAPACITOR VALUES
Often capacitors in the junkbox or
in a receiver are not marked. To find
the value of any capacitor, use a relaxation oscillator to compare it with
units of known value.

Here's How It
Works to End
Interference
"Resistor" acts
to dampen the spark
plug radio signal to
on acceptable level'
The

100V DC

4

410A

5001

p

V25W NEON

while still delivering
the full high voltage
discharge required to
ignite the fuel.

Auto-Lite Ignition Engineers, working
with leading automotive manufacturers,
have developed the new Auto-Lite "Resistor" Spark Plug with this built -in
resistor that reduces spark plug interference.* Remember, the "Resistor" also
helps deliver smoother idling, improved
economy, longer electrode life. Dealers
are being supplied as rapidly as possible. Write for Booklet M-1186
sor full information.
THE ELECTRIC AUTO-UTE COMPANY

Toronto, Ontario

SPOT SW

i

1

TWIN -LEAD TEST LEADS
Excellent non -kinking test leads for
almost any purpose can be made from
a 3 -foot length of 300 -ohm twin -lead.
Split the lead at each end for two or

001 MICA
ANT COIL

Toledo 1, Ohio

'Under 35mv/m from 540 k.c. to 150

m.e.

of 50 ft.

Tuns In "Suspense," Thursdays, 9:00 P. M., E. T.,

CO

A simple relaxation oscillator is
shown in the diagram. Adjust the potentiometer for a low- frequency tone
with the unknown capacitor connected
as C. Then substitute various known
values for C until the same tone is
heard. The unknown capacitor will then
be approximately equal to the known
one.
FILED C. GABRIEL,

Brooklyn, N. Y.
SPRAY GUN CLEANS RADIOS
I have found that an old insect spray
gun is useful for cleaning dust out of
radio chassis and from between capaci-

Television is Booming-Cash in on it:

SOLDERING IRON HOLDER
An ordinary binder clip, obtainable
at almost any stationery store, is very
handy as an iron holder for outside
jobs. It can be clipped to the iron and
left in place, unless working space is
small. It is also useful for holding small
parts when a small vise does not happen to be at hand.
J. H. BELL,
Washington, D. C.

PILOT -LIGHT SAVER
A.c. -d.c. receivers have the bad habit

of burning out pilot lights connected
in series with the filaments because
of the high initial current through them
when the set is first turned on. To make
the lights last longer, I connect a
50 -ohm, 10 -watt resistor directly across
each one. This has the additional advantage of allowing the set to continue
playing when the light does burn out.
JACK C. BROWMAN,

Montreal, Canada
PROBE

LIGHT

The average room light often is not
so placed as to enable the serviceman
to see into obscure places under the
chassis. To illuminate these spots, I remove the tip from a pencil -type soldering iron and screw in a 117 -volt, candelabra -base lamp in its place. The arrangement is completely insulated, with
no danger of shorts or shocks.
ROBERT P. BALIN,

Miami, Fla.

RADIO -ELECTRONICS for

1

FOR

15

FM -TV

SERVICE REQUIREMENTS

- at prices you can afford - are

ere

five Laboratory Caliber Electronic
Test Instruments that you need

to insure efficient and profitable
AM - FM - TV servicing.

MODEL

The new "VOMAX" is the truly universal
v.t.v.m.
makes TV, FM and AM measurements accurately at highest meter resistance.
Giant meter. non -breakable glass; 45 ranges;
new single probe for a.c., d.c., a.f., -r.f., volts,
ohms, db. and current measurements, " VOMAX"
can be used for measuring TV power supply
potentials up to 30 Kilovolts when used with
our new High Voltage Adaptor Probe. Advancing far beyond its predecessor, choice of experts,
"VOMAX" equips you with the world's newest
and finest meter for only $68.50 net.
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Television is Booming-Cash in on it!

Try This

116

One

IMPROVING POWER SUPPLIES
Sometimes substituting a cathode -

type rectifier for the filament type will
get a higher voltage out of an ordinary
full -wave power supply. Where the voltage of a supply is somewhat too large,
it can often be reduced by reversing
the substitution.

Studio Microphones

at P.A. Prices

CHARLES ERWIN COHN,

Chicago, Ill.

Ideal for
BROADCASTING

SOLDERING LITZ WIRE

RECORDING

To remove the enamel from very fine
wire so that solder will stick to it, dip
the wire in liquid cement solvent. After
a few seconds, scrape off the softened
enamel with a fingernail, then solder.

PUBLIC ADDRESS
"The ultimate in micro-

phone qualify," says
Evan Rushing, sound
engineer of the Hotel
New Yorker.
Shout right into the
new Amperite Micro phone-or stand 2 feet

-

away reproduction
always perfect.

DAVID GNESSIN,

Columbus, Ohio

Is

IÌ

Not affected by

II Ì

CHECKING CRYSTALS
The frequency of an unmarked crystal can be found by the following method. Connect the crystal in series between
a signal generator and a vacuum-tube
voltmeter. Set the v.t.v.m. to the 3 -volt
l'ange, and tune the generator slowly
over its range. The meter reading will
be very low until the resonant frequency
of the crystal is reached. The meter
will then kick up very sharply.
I have gotten readings of as much
as 2 volts with very active crystals, but
1 volt is more usual. Reading the dial
of the generator will tell the frequency;
for greater accuracy, check frequency
with a frequency meter.

Models

any climatic conditions.
e Guaranteed to withstand severe "knocking
around."

RBLG

-200

ohms

RBHG -Hi -imp.
Lis'

$42.00

"Kontak" Mikes
Model SKH, list $12.00
Model KKH, list 518.00

SpeCial
Special

Introductory
folder
Write for Special
illustrated

Offer:

and A.poge

AMPERITECmpany
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MIDWEST
RADIOS
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phone. A very handy way to achieve
this is to buy one of the old hearing aid cases available at many surplus
stores. There is a place in them for a
crystal or magnetic microphone, which,
if not already in the case, can be bought
from Sonotone for 69e.
I have even made a preamplifier
which fits into the hearing -aid case with
the microphone. Output is enough to
permit use of the unit with a mobile
transmitter originally designed for a
carbon mike.

Power) of

5
WAVE
BAND
SERIES

DAYS
TRIAL

G. SAMKOFSKY,
Brooklyn, N. Y.

SYMPHONY GRAND

AM -FM RADIO- PHONOGRAPH
A maanifeent musical instrument that offers

the new Dust-Speed Phonograph wh.eh plays
and changes. amomaticany. both tl.. new LP
Ilona playing) records. well as Standard record, Um the powerful Series 16 AM -FM
Radro Chassie. Offers F1.11.0-Matie Volume
and Band Indication: TELEVISION Audio
Switch-Over: Giant 1412- Panasonic Speaker;
FM. Other
Cobh -Ray Tuning: NO

nft

beautiful console and table models available
with Series 16.12 or a chassis.

IMI, (011P0. 100Ae. w.a Is OWE* .d
Aiken IPMw. NY) is Cayes w k Pnhw4

31.

MIDWEST RADIO

Capt. 317

i

1

TELEVISION CORP.

909 Broadway, Cincinnati 2, Ohio

Meese seed we yew New REE 1545 Castes.

NAM!

SOUND -ON -LIGHT BEAM
An electron -ray tuning indicator may
be used instead of a Kerr cell in transmitting sound over light beams for demonstration purposes. A 6U5, preferably
new, is perhaps the best tube to use.
With a 300 -volt plate supply and -10
volts fixed bias, the brightness is more
than enough for short distances. The
grid of the tube is connected to the output of a preamplifier through a coupling
condenser. A good photoelectric cell connected to a high -gain amplifier will give
good reproduction at the receiving end.
P. C. DIMITZACOPOULOB,
St. Johns, P. Q., Canada.

STAR,

Television is Booming-Cask in

Our new catalog lists hundreds of new television items; sets, parts and accessories at unbelievably low prices. Write today -its free!
Television Transformer.

115 Volts 60 Cycles. Sec. 2500 Volts
ma. 6.3 Volts @ .6A. 2.5 Volts @ 1.75A

Pri.
2

@

PRICE $3.85

MODEL NFRD -RADIO NOISE
FILTER
If it doesn't work. send it back!!
We absolutely guarantee that our Model
NFRD will eliminate all line noises when
properly connected to radios, television sets.
short wave sets. motors, electric shavers, refrigerators, vibrators, oil burners, transmitters, and all other sources of interference.
This unit will carry up to 12 amperes or 11/4
KW of power and may be used right at the
source of interference or at the radio.
Small side only 3 "xl1/2"x71/4^. Very
S
low price only
EACH

TELEVISION COIL ASSEMBLY
Consists of a set of 5 slug -tuned colts mounted
on a bracket 4 y4 "x136" and which can be
resonated in the frequency range 21 -29 mc.
This unit can be disassembled readily to make
up a Television stagger tuned Video I.F. Amplifier. Our price -ONLY 35e.
EASILY ASSEMBLED RADIO KITS
Tube AC-DC superhet kit furnished in a
brown plastic cabinet of artistic design. cabinet size (9 "x5 "x6 ")
Variable condenser tuned; with 2 double tuned
I. F.'s.
Tubes used: I - 12SA7, I - 12SQ7. I - 128K7
5

1

- 3515 and

1

- 501,6

PRICE $11.95

a=nl"lea

6 TUBE 3 WAY PORTABLE KIT
For operation on 110 volt AC or DC and

battery

Superheterodyne circuit
Full vision dial
High gain loop
Cabinet of Blue Aeroplane cloth finish.
size IJx9-yax7"
Tubes used 1A7, 1115, 3Q5, 117Z6 and
2 - INS
PRICE 513.15 Extra corn kit
be 33.75

't

6 TUBE, 2 BAND SUPERHET
Bands covered BC 550 -1600 KC and
Power supply 10a-125V AC. DC

6

-I8

KIT
MC

hull vision dial
Variable condenser tuned, with two double tuned
I. F.'s 455KC
Walnut veneer wood cabinet, including all tubes

PRICE $15.75
A

SCIENTIFICALLY DESIGNED
PHONO SCRATCH FILTER

Resonated at approximately 1500 cycles effectively
reducing objectionable needle scratch without alter Ins the brilliancy of reproduction.
Contains a HI -Q SERIES resonated circuit. Tested
by means of an audio oscillator and an oscilloscope
to give 22 db. attenuation with very low signal lass.
EASY TO ATTACH
Just two wires to clip on. Compact $1.98
Prim,

THREE TUBE PHONO AMPLIFIER
An assembled unit ready ter installation using tone
and volume centre) aad six feet et rubber

$2.95

With Complete

(No

including Tubes)
tof Tubes

$3.95

PHONO OSCILLATOR

ADDRESS.

.2ale.

;If ¡Ch.

MOBILE MIKE CASE
In mobile or portable ham work it is
often convenient to have both hands
free instead of having to hold a micro-

E R

SEPARATE CHASSIS OR
COMPLETE CONSOLES AVAILABLE

W. DIERICH,

Saginaw,

TELEVISION IS HERE!

or it!

Wireless phono oscillator transmits recording for
crystal pickups or voice from carbon mike through
radio without wires. Can also be used as an intercomm
by using P.M. speaker as mike. Price $2.95
(excluding tubes)

With Complete Set of Tubes

SPECIAL!

$3.95

SPECIAL!

Mammoth assortment of radio and electronic
Darts, not less than TEN POUNDS of new
transformers, chokes, condensers, resistors,
switches, coils, wire, hardware, etc. A super buy for experimenters, service$1.25
men, and amateurs for only
Satislaetlon guaranteed on all merchandise.
All prices F.O.B. New York City
WRITE FOR FREE CATALOGUE

RADIO DEALERS SUPPLY CO.
154

Greenwich St.

New York 6, N. Y.

RADIO- ELECTRONICS for

Patents

New

COLOR TELEVISION
Patent No. 2,452,293
Lee de Forest, Los Angeles, Calif.
One method for sending TV in, full colors
involves the use of a color wheel with alternate
sectors tinted red, blue and green, which revolves in front of the kinescope. When correctly
synchronized with a similar wheel at the transmitter. the primary colors are seen in rapid
succession and the illusion of natural color is

CR/CApp

1

LAFAYEITE-CONCORD
ELECTROi(NEWS

J Great
Mail Centers
To Speed Orders
29

created.

Years of Ser'

ice- 500,000 Satisfied Customers

Save $30 by building your own oscilloscope!
Indispensible for AM, FM, and TV servicing!

$39.50

only
Here's

a testing equipment kit with a horizontal sweep circuit 15 -30000
Vertical and horizontal gain .35 volts per inch. Response; 15 -50000
linearly; up to 200000 cps. within 507.1 megohm,50 mmfd. input impedance. Has internal and external synchronizing circuit. Linear
sweep
with 884 gas triode. Graph screen. Comes with 6 tubes, including
5BP1. 81/2 x 13 x 18 ". Detailed instructions and wiring diagram
included.

cps.

NOTHING

ELSE

TO BUY. 32F24552 Shpg. wt. 40 lbs

Some as above, but wired, assembled and tested.

25F21688 COMPLETELY FACTORY WIRED

ÁÀ

SYNC HOLES

This invention eliminates the complication of
a large, fast- moving color wheel. Instead, an
endless color band or curtain made of transparent material is moved in front of the
kinescope tube. The curtain is made of stripes
alternately colored red, blue, and green. The
edges are of reinforced material as shown.
Stripes are about .002 inch thick, and the band
moves at about 10 inches per minute. It is
important that the transmitter and receiver
use identical bands and that they be exactly
synchronized.
The band is timed so that a different- colored
stripe comes into position at each scanning. If a
blue object, for example, happens to be present
at the spot which corresponds to a blue stripe at
some instant, blue is visible at the receiver. If
the object happens to be green or red, nothing
is seen until the corresponding stripe comes into
this position. However, unless the object is moving rapidly, the received image will appear

natural and lifelike.
As in

the wheel method, synchronization is
important. It may be provided by perforations
in the edge of the color band. Light can be
transmitted through these perforations to control the motion of the band at the receiver.

GHOST ELIMINATOR
Patent No. 2,448,635
James Ernest Smith, Jackson Heights, N.Y.
(assigned to Radio Corp. of America)
Television receivers often receive, along with
the desired linnets. "ghosts" which are reflec'inns from buildings and other obstructions. Rearrangement of the antenna sometimes helps to
reduce the interference, but many times it cannot be eliminated. This invention can eliminate
ghost interference, especially where there is one
severe reflection of this type.
A time -delay circuit, added after the video
detector, is connected across the input to the
video amplifier and therefore produces reflections of its own. Several sections of filter are
used so that any desired time delay and attenuation can be obtained.
An example of a received signal is seen at a.
There Is an original pulse of amplitude h followed
by a ghost of amplitude h/4 at an interval of time
T. At b are the reflections from the delay network, adjusted to attenuate the reflection to
257 and to delay it by an interval t.
The original pulses and their reflections are
combined in the amplifier as shown in c. The
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MIKE

complete with

7 foot cable
This high impedance crystal mike
has a frequency response suitable
for voice and music reproduction.
53db output. It's attractively styled

impedance. Finely constructed

throughout. Excellent replacement
speaker for use in AM -FM receivers. 121/4" diameter by 51/2"

in a brown finish and can be screwed
on to any standard floor stand.

No. 99F7064 Shpg. wt. 3 lbs

deep.

$4.95

DUAL -SPEED CHANGER

-

NEW! DRAFTING MACHINE
AN EXCEPTIONAL BUY!
Eliminates

use

Two tone arms
one
for the new 33,A RPM
LP records, the other
for standard discs.
Both arma equipped
with GE variable re-

of T-square,

protractor, and triangles.
Makes sharp, accurate drawings up to 16" x 22 ". Combination 90' angle, calibrated
scale moves at any angle to
any point on the masonite

luctance cartridge.
Playa both 10" and 12"
records automatically
on standard arm.

board. Includes 171/2x231/2x1/4"
board, steel arms, fittings, rubber feet.

No. 18N15092P Shpg. wt.

No. 34F22610 Shpg. wt. 12 lbs... $39.50

$6.63

8 lbs.

FOR MECHANICS, DRAFTSMEN, DESIGNERS, INVENTORS, ETC.

AMAZING LOW PRICE
ON VTVM TESTER KIT!

Ideal for servicemen, amateurs and experimenters. Now you can build your own
vacuum tube voltmeter at a new low price.
Newly designed circuit. DC input impedance 6.5 megohms. Ranges: Resistance.
lohm to 1000 megohms in five ranges:
DC volts on linear scales 0. 3/30/100/
300 /1000 volts; Output scale calibrated
for 600 ohm circuit. Large. easy -to -read
microamp DC meter.

Size, 6

x

9 x

5".

SHOP IN PERSON AT ONE OF THESE OUTLETS
NEW YORK
100 Sixth Ave.

CHICAGO

542 E. Fordhem Rd., Bronx

901 W.

Jackson Blvd.

229 West Madison St.

ATLANTA

BOSTON

265 Peachtree St.

110 Federal St.

i 9.95

models 3 times the price.

Zephyr light tone arm.
Semi -permanent type
FIDELITONE needle.

No. 1F417 Shpg. wt. 15

'23.95

8 lbs

FINE RADIO PHONOGRAPH
$ 1

terrific value at
DnJY
this new low price.
Has features found in
A

Plays up to 12" records.
Radio is modern superhet
that gives sparkling reproduction. For 105 -125 Volts,
GO cycles, AC operation only. 3 tubes plus rectifier.
Attractive walnut finish cabinet. 8 x 11 x 11% ".

Complete with tubes 65N7, 6H6 and test. prods.

32F24540 Shpg. wt.

..54.95

LAFAYETTE CONCORD EXCLUSIVE!

$2.95

NEWARK
24 Central Ave.

BARGAIN CRAMMED CATALOG

-

Yours for the asking
o 180 page
catalog featuring standard rodio and
television "makes" at the lowest prices
available. A penny postcard will bring
you a copy. Write today.

h/4

¡mum

-

No. 99F7023 Shpg. wt. 5 lbs.
Top quality 10" Alnico V PM Speaker
No. 99F7019

$69.50

'ede 'ea,t
CRYSTAL HAND

Unbelieveably low priced
in fact
our best speaker value in 29 years!
You get a truly superb 12" PM
speaker with 10 watt rated output!
6.8 ounce Alnico V permanent magnet. 1" voice coil with 3.2 ohms

FREE!

RECEIVED GHOST IMAGE

SIG PULSE

SENSATIONAL 12"
SPEAKER BUY

$39.50

LAFAYETTE
CONCORD
29 Years of Radio Reliability

Lots

of

lbs.....

3

'19.95
'18.95
-e

LAFAYETTE CONCORD Dept. JC -9

Send limn
100 Sixth A

order

7
,

to...

New Yoh 13

901 West Jackson sled., Chicago 7

265 Peachtree Street, Atlanta 3

Please rush free
catalog No. 89

o

Drafting Machine
@ $6.63

Oscilloscope

VTVM Tester Kit

@ $39.50

@ $23.95

12" Speaker @ $4.95
10- Speaker @ $2.95

Crystal Hand Mike
@ $4.95

p Dual -Speed Changer
@ $39.50

Radio Phonograph
@$19.95

I enclose 8
_.. ...in postal note, money order
or check. Will remit few cents postage when order
is received.

NAME
ADDRESS..._..
CITY

ZONE... ....STATE
,i

Television is Booming-Cash in on it:
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For GREATER Earnings ...,

LEARN RADIO-ELECTRONICS

This fast-growing science of RADIO, TELEVISION, RADAR 1
and ELECTRONICS, offers tremendous opportunities, and in no industry is
RADIO-ELECTRONICS more important than in aviation. A skilled technician /
who knows the modern application of electronic devices, as used in the aircraft I
not only in aviation, but in many other
industry, is always in demand
/
industries. Many large organizations call on Spartan regularly for graduates.
before
graduation.
are
hired
months
Often, students
Don't confuse the RADIO-ELECTRONICS course offered by I
SPARTAN with other courses, offered anywhere! As a graduate from this /
F
famous school you will know the application to industrial control devices; I
F
to the search for petroleum; and the important uses of radar, television /
/
and other electronic equipment.
/
SPARTAN offers two complete and thorough courses.
You will work on the most modern and complete equipment. You will /
SPARTAN'S 21 years of teaching civilian and
build equipment. You may join the SPARTAN "Ham" Club. Either f
army personnel is your assurance of receiving the
license
for
Federal
Communication
Commission
course prepares you
/
best possible training in the least possible time.
tests
first class radio telephone, second class radio telegraph, or class /
You'!l not need MORE than Spartan training-you
cannot afford to take LESS.
/
"B" radio amateur.
/

...

1

-

NAME

SPAR TAN

AGE

SCHOOL

OF

RADIO

AND ELECTRONICS

ADDRESS
SCHOOL

CITY

STATE

if

AERONAUTICS

MAXWELL W. BALEOUR, DIRECTOR

Dew. nc-3V
G. I.

APPROVED -Write TODAY for Complete Information

FM
ANTENNAS
TV

and

(Swift-Rig)

received ghost has disappeared. Of course, the
delay network produces another pulse which is
the reflection of the original ghost. In practically every case this is negligible, however. In this
example it has only tie the amplitude of the
original signal pulse.
The delay network may be similar to the
circuit shown.

COLLEGE

If

ENGINEERING

ADDRESS DEVI.

RE -39

TULSA, OKLAHOMA

tren beam from the cathode. (Electrons are shown
a:; coming from the left.) Alternate grid wires
are connected to X, the others going to Y.
The red frame is represented at A. There is no
potential difference between X and Y ; therefore,
electrons are not deflected. Some fall on the grid
wires and have no effect. Others pass through
the wires and can fall only on the red elements,
which glow.

TO VIDEO AMPL

C-ft

\

,

Presto!

it's

...

assembled

"Swift g

i

R

"

'

antennas
are coinpletely assembled
-Just Unfold and

,-

Lock In

Place

.

.

.

A matter of only
minutes.
PERMANENT LOW
RESISTANCE
nickel plated brass
screws and "SWIFT RIG" LUGS at electrical contacts.
Write for catalog of

complete line including Roto -Marie Window and Hy -Gain

Indoor

Antennas,

Combination

300 ohm

line and coaxial
cable

Screw

Eyes,

Mast- Mounting Brack-

(chimney, vent
pipe, wall- mount),
"Swift -Rig" Lugs, etc:
ets

CAMBURN

INC.

32-40 57th St., Woodside, L. I., N. Y.

COLOR TELEVISION TUBE
Patent No. 2,446,791
Alfred C. Schroeder, Feasterville, Pa.
(assigned to Radio Corp. of America)
For television in color, successive frames must
be scanned for the primary colors separately. The

image may be scanned first for red, then green.
and finally blue for a complete color cycle which
gives the illusion of natural color when seen in
rapid succession.
Within the receiving kinescope tube, a color
strip is coated on the screen. This strip is divided into green, red, and blue elements which
glow with their own characteristic color when
struck by electrons.
Conductors X and Y are supplied with a voltage
which is synchronized with the transmitter. During one frame (red) these conductors are at the
same potential. When green is scanned during
the next frame, conductor X is positive relative
to Y. During the blue frame, conductor X is
native and Y is positive. These voltages repeat
with the color cycle.
A wire grid is placed in the path of the elec.

Television is Booming-Cash in on

it!._

SCREEN

The next frame is shown at B. During this
interval the electrons are deflected downward by

the wires connected to Y, and upward by those
connected to X. Note that only green color strips
are affected during this scansion. During frame
C only blue light is emitted.

RADIO- ELECTRONICS for

New Patents

11 9

At the transmitting end, the iconoscope also

contains color strips similar to the above. These
emit electrons when light of the corresponding color fall upon them. The two conductora X
and Y undergo the same voltage cycle described
above.

CATHODE -RAY COUNTER
Patent No. 2,446,945
George A. Morton, Haddon Heights and
Leslie E. Flory, Oaklyn, N. J.
(assigned to Radio Corp. of America)
Cathode-ray tubes are used to count pulses.
The deflection of the beam depends upon the
number of pulses; therefore, the final position
indicates the total. This it "ention provides for
control of the beam, which is made to move only
in definite steps, thus eliminating error due to
nonlinear deflection across the screen.
The cathode -ray tube has an apertured screen
at the far end. The apertures are shown numbered. Beyond the screen are two target elements,
a long one and a short one.
Originally the beam is deflected downward and
falls near the bottom of the screen. When a pulse
is applied to the input terminals, the beam is deflected upward until it passes through aperture 1.
Electrons fall upon the long target which emits
secondary electrons.

-

-

BIGGEST BARGAIN -FOR PUBLIC ADDRESS MEN
RCA
25 Watt Mobile Amplifier
with RCA
Dynamic Microphone

This is a swell buy for sound men, for installation in
trucks, excursion boats, carnivals, etc. The unit operates from 12 volts DC (storage battery power), is
extremely compact, and delivers 25 watts peak power
on speech or music with extremely good fidelity. Amplifier measures llt/a "x8 "x6% ", and incorporates a
6J7 driving a 6SN -7, driving 2 -6L6 Beam Power
tubes. A self -rectifying 12 -volt vibrator pack is
mounted within the amplifier. A fine close- talking
dynamic hand microphone with cable and plug connector (all RCA mfr.) is also supplied. Value of this
beautifully constructed equipment is over 8200.00.
New, Surplus, and guaranteed!

g®e

NEW, COMPLETE, ONLY
SPECIAL BARGAINS!!
TYPE -MAB

135

Volt

"B"

and 1.5 Volt

"A"

32 VDC 110 AC CONVERTER

All Prices F.O.B. N.Y.C.

MULTI -VIBRATOR

s

SHORT TARGET

I

11

2

ucEAMP!

TELEMARINE
Phone -LOngacre 4- 4490 -1

542.50

Mfd. by Kato Engineering, for marine or farm Instailation. Rotary type, compact and ruggedly built
for continuous duty. Rubber shock mounting on filter
case, with complete input and output filtering. Out -

Battery

Block, for personal and battery portable radios. This
battery will give added RF gain and power output to
battery sets because of the additional plate voltage
over conventional battery blocks which are usually only
00 volts. Uses standard 5 -prong plug connector for
connection. Dim.: 354"x13iex6%.. All Export packed
for long shelf -life. and guaranteed perfeet. Five (5) for

oO

ii0

operate efficiently
units only.

cycles

lods

Cup

to

PRICE, EACH

$5.00

J.

0t

300

watts. New

$39.95
$32.95

Quantifies. 10 or more, Each

Al Material Offered Subject fo Prior Sale

COMMUNICATIONS

COMPANY

280 Ninth Ave., New York 1, N. Y.

-LONG TARGET

THE MODEL TV -67

o

TELEVISION

!KV

+
o

2 STAGE
DC

AMP.
SIGNAL
PULSE o
4

The target potential rises, and this positive
voltage is amplified in a direct -coupled circuit.
The output charges condenser C, the upper plate
being positive. The charge opposes the original
pulse voltage and prevents additional deflection
of the beam. The second pulse steps the beam
to the next aperture, and so on.
At the sixth pulse the beam passes through
the last aperture marked "a" and falls upon
the small target. Due to secondary emission, this
target becomes more positive, the change being
amplified in a 2 -stage circuit. The output keys
a multivibrator and causes a sharp pulse to appear at the control grid of the cathode -ray tube.
The beam is momentarily blanked out, permitting it to return to its original position at
the bottom of the screen, where it is ready for
further pulse signals. Additional circuits may
be added for counting each group of six pulses.

INDUCTOR TUNER
COVERS ALL 12
TELEVISION

CHANNELS
WITHOUT
SWITCHING!
INDUCTOR TUNER comes complete with circuit and instructions
for
TV -67 Television Booster. We will also include basic
circuits
utilizing the TV-47 INDUCTOR TUNER to build a Television
Signal Generator, a Television Interference Eliminator and and F.M.
front end
for Television Receiver.

building the

MINE CONTROL
Patent No. 2,448,020
Richard C. Darnell, Champaign, Ill.
Antitank mines explode automatically at the
approach of a large mass of metal. The mines are
usually detected by radar methods. This patented

device discourages mine detection by causing the
mines to explode near the searching party.
A broadly tuned loop is coupled or connected
directly to a sensitive relay arranged to fire the
mine mechanism. The radio field from the detection apparatus is picked up and the mine is
exploded even though no tank or other large
mass of metal is in the vicinity.

3/4

RC3,

98 PARK PLACE

95

Z GOVT

s1

SI

POSTPAID

$1

SI

COST 540

NEW SURPLUS!

With Full Instructions.

FOR ROTATING HAM. FM,

AND MANY OTHER USES.
Fa

I

9 4 9

$141-$141-$1-$1-$1-$1-s1-$1-$1-$1-$1-si-si-si
sli

ELECTRIC MOTOR

GUARANTEED!

Operates on 110V AC. OO. ycle.
(Reau,res Only 12 /RFD coonens. r.)
rs isle, Self- Lacking Clutch. quiet.

MARCH,

only

NEW YORK 7, N. Y.

RPM, HI- TORQUE

BRAND

RELAY

s0

$

GENERAL ELECTRONIC DISTRIBUTING CO,
DEPT.

!

TELEVISION ANTENNAS

ALVARADIO, DEPT. RC -21

903 S. ALVARADO, LOS ANGELES 6, CALIF.

The Dollar Corner
ALL ITEMS $1

POSTPAID

Get your dollar's worth and much more at
this dollar radio bargain counter!
RCA 954 Acorn Tubes..
3 for 51.00

si SCR 522 Dyn. Microphones (can be
used os speakers)
3 for
$1
MALLORY 550 C, 6V sync.
$1
Vibrators
2 for
si COAX FITTINGS M359, UG -21 /U,
UG -27/U, UG -100 /U
3 for
$1
8C 348. 0, M, P -Ist, 2nd, IF's. 3 for
$1
ARC -5 BFO COILS, 85kc, 14lSkc,
$1
$1
81
$1

2830kc

CERAMICONS asst. sires

3

8

51.00
51.00

$1.00
$1.00

for $1.00
for $1.00

BARGAIN RADIO, Dept DB -1
249 N. Juanita, Los Angeles 4, California
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Patents

HIGH- FREQUENCY FM
Franklin L. Burroughs, Emporium, Pa.
Potent No. 2,450.182
(assigned to Sylvania Elec. Products, Inc.)
Most FM methods fail at very high frequencies. For example, conventional reactance tubes
are not very efficient above 200 mc. and even
short leads introduce too much capacitance and
inductance. The modulation circuit shown here
has been found effective. The audio voltage
causes appreciable change in the transit time
of electrons between the cathode and grid of a
tube. Since the input capacitance of a tube
varies with changes in its transit time, the frequency is modulated.

r

s

1

MIKE

II

0,0:41

-- - = - - - - -J
Ì

AM -FM

L

NEW!
CUSTOM BUILT
CHASSIS

I

The audio voltage is applied to tube VI
through a quarter-wave transmission line L
which isolates the tube from the speech equipment. As the grid goes more positive, electrons
are speeded up and the transit time reduced.
The opposite effect occurs if the grid swings
more negative. As a result the input capacitance
changes. This capacitance is across S. the tuned
line of oscillator tube V2.

,2uí4

Here is exquisite high fidelity in chassis
form that will grace the finest cabinet.

IMPROVED PUSH -PULL

AMPLIFIER
Patent No. 2,451,827
Leland J. Haworth, Belmont, Mass.
(assigned to the United States of America
as represented by the Sec'y of Defense)
Most amplifiers use degenerative feedback in
some form because it reduces distortion. A very
high degree of linearity is claimed for this push pull circuit which uses two types of negative
feedback.

The 513 De Luxe Tuner is easy to install in any
console cabinet, old or new and embodies the latest
engineering refinements for lasting high quality at a price
that defies competition.
The Espey 513 Tuner employs 10 tubes plus tuning indicator in a
super hetrodyne circuit and features a drift compensated circuit for
high frequency stability, tuned RF on AM and FM plus phono input
provision, and separate AM and FM antennas.

O OUT

Model 514 De Luxe Power Supply -Audio
is designed specifically to work in conjunction
with Model 513 Tuner, and is also used wherever a
high quality audio amplifier is required.

Amplifier

tutitolin

Built

With an output of 25 watts, Model 514 features a parallel push
pull output circuit, self balance phase inverter system, extended
range high fidelity response, and inverse feedback circuit.

Write Dept. K

000001
b

for your free catalog.
Makers of fine radios
since 1928.

INC,

MANUFACTURING COMPANY
528

z.

!#1'

EAST

72nd

STREET, NEW YORK

21, N.

TEL.

Y.

A

t

Interested in small or large quantities of all
types of Transmitting, Industrial, and Receiving Tubes. Send offerings to:
T. L. BLACK, WHOLESALE TUBE DIV.

NIAGARA RADIO SUPPLY CORP.
160 Greenwich St., New York 6, N. Y.

-2300

CRYSTAL CONTROLLED B.F.O.
Potent No. 2,448,188
Montford Morrison,
Upper Montclair, N. .1.

Crystal controlled. this beat- frequency oscillator combines a Pierce crystal oscillator with
the conventional type. Two crystal -controlled

DEPENDABLE NAME IN

DET

RADIO TUBES

o

GT. Glass, and Miniature Types
All Tubes in Individual Cartons
IRS
,155

FOR TUBES,
sa

8

GREYLOCK

WE ARE
LOOKING
WHAT HAVE YOU GOT?

BUtterheld

IN

The secondary of the input transformer is
made of two similar and separate coils. The grid
return of each tube is connected to the cathode
of the other tube to introduce degeneration. In
addition, the cathode resistors are unbypassed.

IT4
IU4

304
3V4
6AT6

I2SA7GT
12SK7GT

60E6

others)

6BA6

3S4

T
land many

tubes

SPECIAL OFFER!
IIn

39

Specials:

..

89c

ch

ay be purchased

1assorted,lat3$35
lots of 100

2E24

1

(7/.

6BG6G

..

89c

TERMS: Net C.0.0., F.O.B. N.Y.C.
Minimum order $5.00.

Write for Bargain Catalog

C -3.

Greylock Electronics Supply Co.
30 Church

Tcrlecision is Rooming;-Cash in on It:

S

New York 7, N. Y.

B0B+
frequencies are present in the L -C plate circuit,
in the detector outappears
and their difference
put.
In a conventional crystal oscillator the plate
circuit must be tuned to a slightly higher frequency than the crystal. The Pierce circuit requires that the plate circuit be tuned slightly
lower than the crystal. This circuit uses a
crystal A ground to a higher frequency than
that of crystal B. The tuned circuit L -C is

RADIO -ELECTRONICS for

Patent

New

121

resonant at some frequency between those of the
crystals. Therefore, two crystal- controlled frequencies are present in L-C, which must be
broadly tuned to accept both.
The circuit is useful for producing very low
crystal -controlled frequencies, such as 50 kc
or less. Although a single crystal can be ground
for such a low frequency, it is very expensive
and requires a specially designed mounting. The
beat oscillator has very low drift because both
crystals tend to drift in the same direction.

NEW Halldorson Transformers

for New Applications
IN

LINE with the advancement and new
uses of radio and electronics, Halldorson
has added many new types of transformers
to their line
Radio service engineers,
amateurs and experimenters can now find in
Halldorson distributor stocks many special
types without having to pay premium prices.

LINEAR SAW -TOOTH
GENERATOR

...

Patent No. 2,452,213

Cari G. Sontheimer, Riverside, Conn.
(assigned to Radio Corp. of America)
One of the simplest saw -tooth generators is
a capacitor which is allowed to charge gradually and is discharged abruptly. Unfortunately,
the linearity is not very good unless the source
voltage is much higher than the peak capacitor
voltage. It can be improved by adding a second
capacitor which discharges into the first, as in
this patented circuit.

AMONG THESE NEW TYPES ARE:
#P- 2067 -117 volts to 240.0.240 (o} 60 M.A. -6.3V
® 2.75A.

P- 15968- Isolation-115V. to IISV. -150 Watts
P- 2040 -Stepdown -230V. to 11SV. -1000 Watt.
P- 4303 -Step up -117V. to 140V. -12 Watt.

+111111/1

ON

R2

-91- Vibrator -6.8V,

-

(CAN -3.0P

I

OUTPUT

T-4307

x 2.45 5

to 250V. ® 50 M.A.

2.2-)

Speaker Matching- 500. 1000 - 1500.2000

OHMS to 3.2 and 8 OHMS -18 Watt.

THE HALLDORSON CO.,

placement for Type #288T1)
#D4 -612-Vertical Blocking Oscillator (Replacement for Type #208T2)
#.1- 96 -Vertic l Output
Troc #204T2)

Tran.. (Replacement

Io,

4500

Ravenswood A

, Chicago 40,

III

IDEAL

51,52E53
SI,52

The two
bias. They
tive pulses
are closed.

#04- 611 -Horizontal Blocking Oscillator (Re-

For more complete information write

CI

APPLED PULSES

4,

N2 MTG.

TELEVISION UNITS
/S -202 Power- 365.0- 365 ® 250 M.A. D.C. -5V.
® 3A. -5V. ® 2A.-6.3V. ® 6A-6.3V. ®.8A
#S -203 Power -360 -0.360 ® 295 M.A. D.C. -SV.
® 3A. -5V. ® 6A.- 12.5V. ® 5 A.C.T.

CLOSED

i 53 OPEN

triodes are normally blocked by fixed

can conduct only when periodic posiexcite the grids. If the three switches
CI and C2 begin to charge immediately after one of the positive pulses. C2 is the
smaller capacitor; therefore its voltage rises
more rapidly. At first both condensera are at
zero potential difference; but since the voltage
across C2 rises faster, it contributes more and
more to the charge of Cl.
The curves show the usual exponential charge
which would be absorbed by Cl alone (switches
open) and the more nearly straight line when
the C2 circuit is added (switches closed). Without this modification it would require a Bvoltage source four times as great to produce
the same improvement in linearity.
More stages may be added for greater linearity,
each containing another capacitor and a tube.
In each, RI = R2 = R3 and Cl = 2C2 for most
linear charge. A positive pulse at the tube grids
discharges the capacitors at once.

Rooftop Definition with Table -Top Convenience,!
NEW

ICA WASP
INDOOR

INSTALLED

ALL -CHANNEL

IN AN INSTANT!

ANTENNA
F

O

R

T

E

L

AND

E

V

I

S

I

O N

95

FM

HORIZONTAL

ORIENTING

No rooftop climbing here! The ICA
Wasp adjusts indoors easily, and to

-

1

VERTICAL

ORIENTING

all channels! For all receivers! Compactly designed, the Wasp features
a smoothly engineered swivel base,
combined with exclusive adjustable The heavily chrome-plated brass dipoles
dipoles. Once adjusted, special spring and antique bronzed swivel base blend
action assures firm anchoring of di- well with living room décor. A non poles and perfect electrical contact. scratch felt base protects furniture finish.
The Wasp is packaged with 8 feet of 300 Ohm lead.
19" high closed; base 3%8" diameter.
Latest Television Antenna and Accessory Catalog Available.

insu ¡ne

INSULINE

Suggested by Morley Burteen, Chicago.

MARCH, 1949

HL

CORPORATION OF AMERICA

BUILDING

36.02 35th AVENUE
LONG ISLAND CITY. N. Y
West Coast Branch and Wo,ehouse. 1335 South florae, Street. Los Angeles, Calif
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SURPLUS
This is a

NOT

PRESIDENT'S TRANSMITTER
Miniature receivers have been in existence for many years, but the idea of
using printed circuits to compress a
complete phone transmitter- including
a power supply -into vest-pocket size
is intriguing as well as useful. Many
readers will recall the outstanding
printed- circuit developments of Dr. Cle-

GREEN

STOCKS COMPLETE LINE
E/CO
INSTRUMENT KITS
HIGH PRECISION

VACUUM TUBE
VOLTMETER

TERRIFIC
VALUE!

Model 221K

Complete Kit

$23.95

THE MOST USEFUL TOOL
ON YOUR RADIO BENCH!
D.C. and A.C. ranges 0 -5. II,

--

r+tila w.,R,

rolls.
and 1000
Ohmmeter ranges from .2 ohm
to 1,000 megohms In steps m

500,

100.

15x1, 14x10,

e

WHO. Itx10.00

and 15x1 megohm. Db scaly
lover nce
from -20 to 55 Db In 5 rouses. i).t'. ce
is 25 megohms. A.C. Input impedance is over
megohms. Diode A.C. rectifier for treater accuracy anti
wider frequency range to 30 he. Large, rugged. 4!. "
gs on one simple
meter with all A.C. and D.C.
scale. All multiplier resistors matched to 1% accuracy.
with OHS. 6x5, BSNc lobes sud test peas.
never
rob oB. Heavy
All numbers etched Into Panel; can

Here's a sensational MONEY SAVING
OPPORTUNITY for every Radio Amateur,
Experimenter, Industrial User . . . while
our stocks last, you can buy these two
popular tube types AT JOBBERS' COSTS!

l'í

Allnuto

Shipping
'
lbs. NOTHING ELSE/TO BUY!
Model P -75 germanium crystal probe for visual ItF
signal tracing, and measurements to over 200 mega -

í.g10

Made by nationally known manufacturer, they carry standard RMA guarantee. Each tube is BRAND NEW individually boxed. At these smashing low prices,
we can't reveal mfr's name, but you'll
recognize it!

$7.50

cycles

ASSEMBLED VTVM

Model 211 -Includes all advantages of above. Comand
hand calibrated

9
Pes"5

rreadyyto usee. at the

Qte$steQn

Price of

POCKET

VOLT -OHM

MILLIAM-

METER COMPLETE KIT

250TH
The

MODULATOR

do

OSCILLATOR
AMPLIFIER

$22.50h
Two for $41.95

100TH
HI -MU TRIODE
OSCILLATOR
AMPLIFIER

$12.38h

WE'VE GOT 'EM IN STOCK
for immediate delivery! Mail orders
shipped same day received. No C.O..D.'s
please, send check or M.O. with order, unless
rated. Quantity users write for special prices.
Please mail orders and inquiries fo
N. Y. Office only:
Ready

Brunetti of the National Bureau of
Standards. One of these, a short-range
transmitter the size of a cigarette case,
was presented by the Bureau to President Truman as a Christmas present a
little over a year ago. The circuit of the
tiny transmitting "station" is shown
in the diagram on next page. A modified
form of this circuit appeared on page
84 of the February issue.
The transmitter, whose actual dimensions are 5% x 3 x 7/8 inches, was designed for speech transmission on a
crystal- controlled frequency of 6575 kc.
Such units, constructed at the Bureau
experimentally, have been limited intentionally to short -range operation
generally less than 200 feet-and
appear to have many practical
applications where communication over short distances

a dq.
that every repairman uses a thousand tines
Large 3' meter, beautiful etched panel. Simple to assemble. A PERFECT KIT FOR BEGINNERS. Ranges.
DC-0/5/50/250/500/2500 volts. AC -0 /10/100 /600 /1000
volts. Output -0 /10//100 /500 /1000 volts. DC Ma.
-0/1/10. DC Amps. -0/1/10. Ohmmeter -0 /.500 /100,00n
ohms /0/1 meg. Db meter -8 to 55

?IAN! The small.
handy Instrument

$1IY 95J
Y

1)b

ASSEMBLED

OSCILLOSCOPE

KIT_.

Model 400 -K Indispensable
for AM. FM. and TELEVI-

SION. Horizontal sweep clr- .

cult

age.

Frequency response

f

horizontal and vertical amplifiers from 50 cycles ta 50 Kc.

1
megohm
Etched panel

Input Impedance
and 50 mmfd.

for long life. Tube comple
ment: 5 -8817, 2 -5Y3. 1 -884.
1- ss1oP1. Provision for external synchronization. teat

_ e¡:a-.y
'-í

6

-

voltage and In ensity
modulation. Deflection sensitivity:. 30 volts per inch tilt
diagrams Ingait, Detailed Instructions and pictorial
cluded. NOTHING ELSE TO BUY!
Size: 8w v x 13'R x 1T-D. Shpg wt
40 Ibs

SENSATIONAL

POSITIVE END

WIRED

PRICE

REDUCTION!

Model I13 -A MULTI. ANALYSTCompletely wired, ready to operate.
.pVJ
NOW FOR THE FIRST TIME
A Complete VTVM that follows signal from antenna
to speaker! Extremely sensitive wide range AUDIBLE
signal tracer. 8 tubes -gain over 90 In probe alone!

$69.95
JJ

FIRST
POWER

SWITCH

New

All

COMPLETELY FACTORY
OSCILLOSCOPE

Limited quantity -order NOW!

20% Deposit regtdred wirk C. O. D. Orders. All orders
P.O.B. A'cwl'ork. All orders meat inclnte ahtpping charpes,

THE FAMED HOUSE OF BARGAINS

-2980

Address: MILOLECTRO

15 to 30.000 cycles.

front panel.
on
Linear sweep with 884 gas
triode. Graph screen for
measuring peak to peak voltcontrols

B'BATTERY-INSERT

Branch: 160 -13 Northern Blvd.. Flushing, L. I.
Phone: Flushing 8.7425

Cable

ndaed

$17.95

Model 400-Same as above but wired. tested and a.sembletl. A sturdy well- designed instrument.
use on your work bench. Dont wall.
order NOWT

ELECTRONICS CORP.
3

USE

TO

Model 511 -Completely wired. tested and
at the factory. Rugged, built for Iwavy
duty

200 Greenwich St., New York 7. N. Y.
BE

-READY

$39.95

The crystal oscillator
employs a CK569AX
operated as a triode, driving a pentode amplifier (also a CK569AX)

MIL
Phone:

A

1,011

EYE:ItY SERVICE -

is desired.

Two for $22.95

"MUST"

transmitter with its telescoping antenna.

-

MODULATOR

RADIO &

511 -K

Model

HI -MU TRIODE

"A BATTERY

- INSERT

" TRADE MARK"
UPWARD, AS SHOWN

W TM

York

GREEN RADIO DISTRIBUTORS
Electronic Supplies and Equipment
482

Sutler Avenue, DI

2

-4444,

Brooklyn 7,

N.

Y

Batteries occupy one -third of space in case.

Television is Roonsing-Cash in on it!
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Folding Whip Antenna!
For portable, mobile or
light weight beams.

Photos courtesy National Bureau of Standards
Transmitter looks tiny beside standard radio.

at the crystal frequency. The p.a.

The famous "throw -out," AN -131A Whip
Antenna, so named because you simply
hold end and throw out. Antenna then
snaps into one continuous length, 10' 6"
long, for immediate use. Has threaded
base for mounting. For compact stowing,
merely fold into eight interconnected
elements. Has internal connector. Collapsed length 17".
BRAND NEW. Packed as shown,
shipped postpaid at LOW
PRICE of
$1.65
VJ

is

plate -modulated. A gain of approximately 1,500 is realized in the speech
amplifier from three resistance-capacitance- coupled stages employing two
CK512AX and one CK506AX pentodes.
Used with the speech amplifier, a miniature crystal microphone similar to the
type found in standard hearing aids
provides sufficient sensitivity to pick up
normal room conversation; speaking directly into the microphone is not necessary. Best reproduction is obtained
when speaking in conversational tones
about 8 inches away.
The speech amplifier was printed on
both sides of a %2- inch -thick steatite
plate 1% x 2% inches. These printed
units are now of standard manufacture.
The oscillator and modulated r.f. amplifier were wired in conventional fashion with subminiature components.
Power for operating the transmitter is
obtained from a 30-volt dry battery and
a 1.4-volt mercuric oxide cell, both
standard commercial items.
The antenna, which telescopes within

the case, can be extended to 15 inches.
A two -position switch in the filament
circuit is located on the edge of the
unit for convenient thumb operation.
Batteries are conveniently replaced by
sliding them out the metal end of the
case as shown in the drawing. With
new batteries, the total B- current drain
is approximately 2.1 ma. Standard 30volt hearing -aid batteries yield about
12 hours of continuous service. Since
the filament current of 150 ma for 5
vacuum tubes places a heavy load on
the mercuric oxide cell, useful A -battery life is limited to 2 hours of continuous operation with the batteries
available.
The r.f. output of the transmitter is
set at 4 milliwatts to provide reliable
operation at distances up to 200 feet
from a standard shortwave receiver.
This performance is obtained with the
CR512AXt2) SPEECH
`.

MINIATURE
%TAL MIKE

5

:.012

EG

2ME

e--I1
.01

A-

MARCH,

1,25V

1949
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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 buying Twin -Trot
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
appreciate.

-

Avoid COD fee. Send check with order.
Catalogue of Communication items on request.

COMMUNICATION DEVICES CO.

2331 Twelfth Avenue
NEW YORK 27, N. Y.
Cable: Communidev
Tel: W. 6. 6606 -7

NOiv

-

YOU CAN

Write today for technical literature and
professional factory discounts.

BROADCAST!
ONLY THIS CIRCUIT PERMITTED

WITHOUT

A

FEDERAL LICENSE

AMPLIFIER CORP. OF AMERICA
398 -10 Broadway

New York 13, N. Y.

NOW YOU CAN BROADCAST!

that long in.
exlre to get behind yourF.xcre:se
uke" and get
he ether! NOW YOU CAN oun
DO IT!
LICENSE OR TEST OF ANY KIND REQUIRED!
Use a microphone or key any place in the U.S.A. Make
w friends try
dio,
REAL BROADCASTINOI
jRoC»
THESE CONDITIONS. a clever method of
modulation.
,15441

on

u NO

tr:

.bless what You have read or heard to thin contrary.
AM TEUR SROADCASTINO WITHOUT A LICENSE. OR
1

MONEY REFUNDED IN FULL!
BLU
and INSTRUCTIONS
llyour transmitter
receiver. roll ric for
PRINTS and INSTRUCTIONS only 51.30
postpaid
(omen East of Denver will be air-mailed).
Complete it of parts for building
23.watt trane-

o É iyfor

mitleIncluding

power supply (hut lot including tubes
and microphone) 529.73.
THIS IS NOT A TOY. NOT A
NOT A PHONO-

..

Popular Kits for Service and Sourd Men
50K Assortment of 50 Bakelite knobs -Push -on
$3.95
100K Assortment of 100 Knobs-Bakelite -Woad,
Push -on and set screw
6.72
101R Assortment 100
watt, 1 watt and Yi watt
Carhop Resistors
2.94
200K Assortment 200-1/2 watt Insulated Resistors
1.95
69K Heavy Duty Army Code Key
.59
10C Heavy Duty 10 -tube Power Transformer
2.95

-I

OM
be
IS REAL AMATEUR BROADCASTING! Hurry
the
In your community b, be ON THE AIR! .Sent.] $1.30
for your BLUE PRINT and INSTRUCTIONS.

Send for

Bulletin

C -910

first
today
P.

0.

(Dept. El

.012

.0011

IMEG
4.2MEG

T

913

911

CK569AX

(2 )

,......

clló

Jefter san Ace

TOLEDO 2.0H10

avoid acoustic feedback, the transmitter may be operated in the same room
with the receiver, as might be desired
in public-address work. For such close
operation, it is sometimes necessary to
reduce the antenna length to only a few
inches to avoid overloading the. i.f.
stages in the receiver.
OSC

MOD TRANS

0011

SCr

Palo Alto, Calif.

CK506AX

AMPLIFIER
EG

SOUND EQUIPMENT Co.

PACIFIC ELECTRONICS
Box 212

batteries operating at 80% of their
normal rated voltages. Greater transmission distances may be obtained by
increasing the B- voltage.
In laboratory tests, effective signals
were maintained from the first to the
third floor of a modern building. If the
receiver volume control is adjusted to

.0011

2MEG SIMEG

Au Pieb4

MODULATED RE AMP

ool

tl

125auf
25auf

15K

1.5K

.Mhe

oB

-

30V

B+o
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HALLICRAFTERS T-54 AND 505

$99.50

ONLY

IS THE COST!

On some sets the fine tuning control
is hard to turn. It is the same size as
the push -buttons on the selector switch
and is not knurled. The control is much
easier to turn if you slip two rubber
grommets over it. A few drops of clear
cement may be needed to hold them in

place.

LLEWELLYN JONES,

////
JhermoótaticaC4

CONTROLLED
KWIKHEAT SOLDERING IRON

York, Penna.

for the SENSATIONAL-NEW -IMPROVED

10 INCH

KIT

TELEVISION

Complete with new built -in pretuned and
aligned 13 Channel tuner, all parts and easy
step-by -step instructions and schematics.
$99.50 less tubes
$149.50
Kit, complete with ell tubes
25.00
Specially designed cabinet for kit
An amazing value! Even a beginner can assemble one
of these fine, new Improved television kits. Uses the
new 13 channel tuner, prewired and factory aligned
for the entire television spectrum. High quality parts
and excellent circuit assure perfect performance. Cfrit designed by outstanding T.V. engineers. Contains
Itir stage, oscillator and mixer. Uses new 1.F. coils
providing maximum gain and picture definition. Sound
reception is high quality FM for years of listening
pleasure.
Same quality and features for 7' KIT complete
less tubes
$59.50
99.50
Complete, with tubes
Specially designed cabinet for 7' kit
21.00
This kit can be used with Sylvania IO HP4 10' pie tun tube without modifications,

7' and HY KITS AVAILABLE FOR IMMEDIATE
DELIVERY FROM STOCKI

VANATTA PATENT

This set developed an intermittent
condition in which the volume faded
slightly and the picture disappeared
f_om the screen. The trouble was traced
to an intermittent 25Z6 -GT low- voltage
rectifier. Replacing this tube cleared up
the trouble.
F. LAUGHLIN,
San Francisco, Calif.

Heats

A COMBINATION

Tips stay tinned IO times

longer

Can't Overheat

If the raster fails to appear when the
set is turned on, the cause is probably
improper setting of the trimmer in the
r.f. power supply. Insert an insulated
aligning tool in the % -inch hole in the
top of the shield around the r.f. supply.
Turning the trimmer in either direction
will most likely start the high -voltage
oscillator. Once it has started, adjust
the trimmer to the maximum-capacitance side of resonance. This setting
gives more stable high voltage and decreases the sensitivity of the oscillator
to changes in line voltage.

TEST SPEAKER
AND
SIGNAL TRACER
plus field substitulor
plus voles coil

plus speaker substitution

plue resistor tester

plus signal tracer
plus an experimental
one stage audio amplifier
I Output
plus uni

substitutes
plus output indicator
plus substitute 100 V.

transformer

D.C. power supply
Complete including signal tracer probe and

full instructions.

A must for every

radio serviceman and engineer.

NET

G. J. MACHEAK,
San Pedro, Calif.

substitution

plus condenser tester
plus resistor substitutor
plus condenser

$29.50

IMMEDIATE DELIVERY FROM STOCK
The New Model TC -SO

TEST CRAFT

.

..

Air Cooled Handle
Guaranteed One Year

11

microphonic howl in the RCA
630TS, 8TS30, 641TV, and other similar
sets is often caused by a microphonic
6J6 in the high- frequency oscillator circuit. Replace it with a tube that has
been proved nonmicrophonic.
A

DONALD RICE,

TUBE

O

AND SET

i=\
o

-

TESTER
A complete laboratory.

all purpose test -in-

strument. this venatile combination tube

and set tester will accurately test 11 upte -date designed tubes.
lone;
The m:8

ords mny
necessary m
ments for everyday'.

4
service werk.
The New Model TC -50 Tube and Set Teeter comA.,
bines seven instrumente, D.C.V., A.C.V.,
Ohms, Output ureter, Decibel Meter and Tube Tester.
Full scale accuracy to 2 %. English Reading GOOD
for
tubes.
Obsolescence
reduced
and BAD scale
testing
to absolute minimum. Simple and quick reading charts
for tube testing. Multimeter section affords most poplar everyday'. measurements.
Complete with test lods, tube charts and all detailed.
-

Buffalo, N. Y.

If the Farnsworth Model 651P is microphonic and the trouble is not caused
by the 6J6's in the r.f., mixer, and oscillator stages, it is probably caused by
a 6AC7 in the first, second, or third
video i.f. stage. Most 6AC7's seem microphonic in these sockets so the remedy
is to make a damper ring to fit around
the tube. Form this ring from a strip
of lead about 1% inch thick, 3 inches
long, and /4 inch wide. Adjust it for a
tight fit about 1/z inch from the top of
the tube.

Louis C. SCIEz,
Iron Mountain, Mich.

operating Instructions.

8' x 10%. x 5'
NET $39.50
IMMEDIATE DELIVERY FROM STOCK

Size

All orders filled

same day received

91112fhllpfl.ilÍLill
D,

;

INSI(RUMENT CO.
42 WARREN ST.
N. Y. 7, N. Y.

.

TRANSVISION KITS

Slight "snow" on a bright picture on
the 12 -inch deluxe model can be cured
by enclosing the grid lead to the C -R
tube in a heavy braided shield that

Television is Booming-Cash in on it!

See your Deafer
he cannot supply you
write to

KWIKHEAT MANUFACTURING CO.
3732 SAN FERNANDO RD.
GLENDALE 4, CALIFORNIA

TECHNICAL KOs
Special: 10% discount on orders of $5.00 or more.
OIL- FILLED
TRANSMITTING
CONDENSERS
.05 MFD 1000V
.05

.5
.5
.5
.75

500V
2500V
7500V
7000V
15000V
1000V
4000V
8000V
600V
600V
1000V
2000V
2000V

.77

330VAC

1.0

1000V
200V
600V

.1
.1

MICROPHONICS

Weight of Other Irons

I/2

Loves C. SCIEZ,

A 2- or 3 -foot piece of line cord with
a male plug on one end and female plug
on the other makes a handy jumper for
the interlock switch when it is necessary to adjust the set in the cabinet
with the top cover open.

times Faster

Maintains Constant Temperature

Iron Mountain, Mich.
The New Model
TC -75 TEST CRAFT

3

2x.1
.12
.25
.25
25

10:.25

2.0
2.0
2.0
4.0
4.0

1.65

ï:55

.35
2.15
3.75
1.05

.28

.40
.75

.60
.30
.45
.20
.40
.60
.60

1000v
800V
1000V
220VAC

5.0
6.0
8.0
8.0

1000V

800V
1o0ov
600V

10.0
30.0
30.0
25.0

MICAS

$0.35
.14
.75

1.00
.55
1.45

.e5

1.75
1.00

90VAC
330VAC

3.75

Electrolytic 25V

.40

1.40

.00005
.00005
.00005
.000067
.00025
.00025
.0003
.00072
.0008
.0001
.0011
.002
.002
.003
.003
.004
.005
.005
.008
.008
.01

2500V
3000V
5000V
2500V

$0.15
.35
.85
.20
.25
.85

2500V
5000V
2500V
5000V
5000V
2500V
5000V
1000V
3000V
2500V
3000V
2100V

.25

.85
.85
.25

.85
.20
.85

.30
.65
.35

1000T.V

.15

3000V
2000V
1200V
1200T.V

.35
.15

.15

TUBES-CHOKE -POTS
Tubes -12K8 Metal
Choke- 100MA -10H,
250 Ohm

.29
1.59

Pots: 20K- 50K -100K
Dual. 15 Meg

"
15V
.50
'250K -50K'
SHIELDED WIRE #22
50 Ft. for
BATHTUB KIT 3x.1, .5, .05, Etc. 10 for
CONDENSER KIT .01- .00001....100 for
MICAS .01, .002, .005, Etc. All Values
01 150V PAPER (MIDGET)
60 for
0.1 600V PAPER
8 for
100.0

.65

.19
.90

.85

.r8
2.99
.08

1.4

1.00

$2.01 min. order F.O.B., N.Y.C. Add postage
50% deposit. balance C.O.D. with all orders.
Manufacturers inquiries Invited. Send for Flyer.
Prices are subject to change without notice.

TECHNICAL RADIO PARTS CO.
MOVED TO LARGER QUARTERS

557 McDonald

Ave., Brooklyn
DEPT. RE -I0

18,

N. Y.

RADIO -ELECTRONICS for

Technotes
comes up to within Ph inches from the
tube socket.
The glow from the pilot light and
electron -ray tuning indicator, if one is
used, is annoying while viewing the
screen. These can be turned off by putting a rotary switch in series with their
filament leads. The switch can be
mounted in the unused hole in the

chassis under the tuner.

R. L. CONHAIM,

Dayton, Ohio
The raster disappeared completely on
a 7 -inch model. The sweep circuits and
high voltage were O.K., so it seemed the
C -R tube was bad. I checked the .05 -µf,
2,500 -volt coupling capacitors between
the vertical deflection amplifiers and
the deflection plates and found that one
of them had a high- resistance leak that
dropped the voltage on one deflection
plate so low that the beam was deflected
off the sereen. The trouble has not returned since the capacitor was replaced
with a .05
3,000 -volt unit.
F. J. IANNONE,
Los Angeles, Calif.

-4

These sets use 8016/1B3 high -voltage
rectifiers. After a few months of operation, the voltage leaks through the bakelite tube sockets and along the bakelite
platform to the grounding screw. Install
a high -grade ceramic or steatite socket
and avoid further trouble.
PAUL SMITH,

Brooklyn, N.

Y..

The picture on the Model 1OBL was
weak and unstable. It was found that
the color code on the ion trap was reversed when the trap was manufactured. Reversing the trap cured the
trouble.
P. R. NAGOD,

Euclid, Ohio

..

TELEVISION ASSEMBLY

12 -INCH

The damper load resistor is unusually
high (about 12,000 ohms) in the standard model. This sometimes shortens the
life of the 5V4 damper tube. Replacing
the 12,000 -ohm resistor with a 6,000 ohm, 10 -watt resistor will increase the
life of the tube. It may be necessary to
readjust the horizontal drive and linearity controls.

I1.25
RCA POWER

TELEVISION
TRANSFORMERS

/NC,

CONICAL ANTENNAS

80%0FF

RUTHERFORD AVENUE

ON ROUTE 35

ASBURY PARK, N. J. PHONE, ASBURY, PARK T 0119
BOX 879R, ASBURY PARK, N. 1.

HIGHEST QUALITY
Sizes available for many types prinicpal
makes television receivers all sizes and

THE 4XTV

capacities.

50

Type

60 cycle

1.

Potent Pending.

List Price
$30.00 each
27.75 each

600 Series
700 Series

"America's
Outstanding

648 PTK Series
Small Unit
Large Unit

Television

18.75 each
21.50 each

Beam

SPECIFICATIONS

All have 117.5 roll Primary Windings

50.60 cycle
700 Series

600 Series
390 vac
vac
vac
12.6 vac
S
S

--6300 MA
-2
- c110

265 vac

amps
5 vac
amps
6.3 vac
amps

--

175 MA
amps

3

-9 amps

Hi -Gain Stacked Conical

"V"

Beam
648 PTK Small
300 sac

648 PIK Lange

--3

--3

Channels

250 MA
500 vac
235 MA
S vac
amps
6.3 vac
amps
amps
6.3 vac
amps
S vac
amps
6.3 vac
amps
6.3 vac
Prices F.0.8. Los Angeles 6 San Francisco

-5
-8

On C.O.D.

-3
-3

- 25% Deposit

LEO J. MEYBERG

ance
Use72, 150 or300 Ohm Trans-

COMPANY

2027 South Figueroa Street
Los Angeles, Calif.
70 10th Street
San Francisco, Calif.

mission Lines
Universal Mounting Clamps
SEE

Written by

NO MORE WIRES

YOUR DISTRIBUTOR

foremost Audio design engineer-

a

Element. of Magnetic Tape Reccrding

Conducting and resistance paints now available.
Professional men need -amateurs enjoy-this real
aid in Designing. Testing, and Repairing modern
electronic circuits. Paint working circuits over your
rough sketches or on any insulating base. Most new
radios and hearing aids have partly printed circuits.
High instruction value for colleges. Standard Kit. S3
hos Copper Conducting Paint and low. medium- and
high Resistance Paints: all font air -drying. Super Kit
S5, has above plus Silver Conducting Paint. Insulating Lacquer, and Solvent B Brush Cleaner. Free
Manual with each. Postpaid in U.S.A. Manual sepa
r telr 25c.
Free literature. lust lot down name.
address, desired kit or manual; and send with cash.
N..O.. or C.O.D. to

r5r

and 999 Applications
2Se
Direct. Coupled FM -AM Amplifier Manual
3f in postage
20 Steps to Perfect Amplification

Thousands Sold!

Famous Twin.Tras Instruction Book!
An engineering course in tape re.

cording. 30 diagrams. illustrations.
(P,ica
$250 Iemn

maX ba

applied a9aiwvl

AMPLIFIER CORP. OF AMERICA

MICROCIRCUITS COMPANY
Dept. 2F. New Buffalo.

2 to 13 Plus FM

Low Inception Angle
Extremely High Signal to
Noise Ratio
150 Ohm Non -varying Imped-

Michigan

398-10 Broadway

New York 13, N. Y.

ROBERT KING,

Arlington, N. J.

..

MOTOROLA

TV -105

The lack of high voltage in this receiver is often caused by a shorted capacitor in the horizontal deflection circuit. If high voltage is present on the
plate of the 1B3 but not on the cathode,
check the heater of the tube. If this is
O.K., check for heater voltage. If there
is none, check the .05 -µf capacitor between pins 3 and 8 of the 6BG6G. In
early models of this set, this 400 -volt
capacitor frequently breaks down and
cuts off the 6BG6G, resulting in no
heater voltage for the 1B3. Replace this
capacitor with a .05 -µf unit with a rating of at least 600 volts.
JOHN W. TURNER,

Newark, N. J.

MARCH,
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New 9th edition now 2ff the press.
100 pages of valuable information.

1
and
to learn
urchos
alignment Noth;n9 complex
ipmeN to p
ea
No salsa
non-obsolescent
erso
oesEouipment
Univ
6 Emplcr.

PRECISION APPARATUS COMPANY, Inc.

tells HOW in
simple, direct language.

Available from oll leading radio parts and
equipment distributors or directly from factory
at only 40c per copy.

92 -27 Horace Harding Blvd., Elmhurst 4, N.

Y.

Television is Rooming-Cash in on it2

Tecóootes

126

..

RCA 63015

No raster, sound O.K. Checking the
waveform at terminal No. 4 of the horizontal output transformer showed sweep
circuit to be in good shape. This isolated
the trouble in the high-voltage rectifier
circuit where I found C -187 (500 µµf)
was shorted. I replaced it with a 500µµf, 10-kv unit to be sure that this did

not happen again.
MICHAEL L. TORTARIELLO,

Newark, N. J.
THE COMPLETE

FOR

.

TRAINING

JOHN A. BISHOP,

Transvaal, South Africa

motors come in for repairs.
ELECTRIC
lust look them up
MOTOR REPAIR tells what to doand exactly how to do it.

EACH $1.00 Postpaid

Foreign $1.25

Electrical Design and Construction
These bulletins give you easy, accurate, dependable methods of designing and building electrical
equipment. You just follow simple charts, tables
and step -by -step instructions that tell how to
figure correct size units to meet specific require-

ments.

STICKING VIBRATORS

Sticking vibrators can be made to
work again without opening the set.
Simply apply 6 volts a.c. to the battery
terminals momentarily. The a.c. will not
harm the set.

Based on what can be learned quickly
at home from this big ELECTRIC
mOTOR REPAIR book, you can train
for profitable installation, service, repair and complete rewinding of practically any electric motor. Every
subject is clearly explained by text
AND ALSO by more than 900 clear cut illustrations. You not only read
what to do. You actually SEE how
to do It! Quick reference guides show
how to handle specific jobs. When

Technical Bulletins

106 Rewinding Electric Motors- Enables anyone
without electrical training to locate trouble, repair and rewind a.c. or d.c. motors and generators
of all kinds how to figure wire size and wind coils.
;

111 Transformers -How to design and build all
types and sizes of transformers including specials
for Neon tubes and ultraviolet lamps. Easy methods of determining core dimensions and wire size.

certain

.

SPECIALIZE IN A
FIELD THAT ISN'T CROWDED
Every day. more and more electric

motors and control systems are being
ed In industry and home appliances.
The expert who can install them and
keep them working properly Is
valuable man in this Electrical Age!
ELECTRIC MOTOR REPAIR teaches
you every step of the work -quickly
and easily
home
spare time.
Ideal for beginnen or for bench use
in busy shops. Thousands already In
use in vocational schools, shops and,
most Important of all, for home study.

-.t

-in

The handiest
reference book
you've ever used!
ANSWERS

1,001
ELECTRICAL
QUESTIONS

...

only /2,50

THE
ELECTRICIANS'
POCKET COMPANION
ELEI'Titll TANS
THE
l'llt'KET l'115I1'AN I ON
handbook give. you
prehenshro seleetlon

comof the
important farts. !Korea and

data modem electrical workers need to know about all
sorts of jobs. It gives needed
information based on the

National Electrical Code and
l'ndenvriter,' requirements.
It coven the entire range of
subjects from motors. meters
and transformers to lighting,
wiring, tools and equipment
and literally hundreds of
others. Contains hundreds of

illustrations.charts. diagrams
and data tables. The ideal
book for easier, better and
more

profitable

work

on

down -to -earth electrical lobs!

Four different indexes give
quick access to any needed
fact. 442 pages. 41/2x7. Use
coupon for trial examination
of ELECTRICIANS' POCKET COMPANION.

560 pages
900 special

illustrations .
Covers practi-

cally every

motor type In

soldering the cord and making a knot
in it before reconnecting relieves the

strain.

It is a good idea to do this with any
both feat and set that comes into the shop for repair
to avoid possible call- backs.
pictures
common use In

JOHN A. BISHOP,

Transvaal, South Africa

SHOWS YOU

HOW

..

every step
of the may

L E C T It I Cif O T OR
REPAIR is designed for
e right at the bench.
Unique Duo- Spiral BindE

divides book into
two sections so that both
text and related pictures
can be viewed together.
An Instructor standing
by your side could hardly
ing

better!
EASY TO
UNDERSTAND
It covers the entire
including
motor field
alternating -and direct current motors and generators. etc., as well as
mechanical. electrical
and electronic control
do

-

system,. Right down the
line. It explains every
detail of trouble diagnosing. repair. rewinding
and maintenance in
way you cart easily understand.

BRUSH SOUNDMIRROR,

MODEL

rating.

DAVID GNESSIN,

for yourself that really
good

home

BK -401

Sometimes the tape tears or the reels
won't stop quickly when the STOP button
is pressed. This button applies a d.c.
magnetic brake to the motor. In the
back of the unit, a selenium rectifier
supplies d.c. for the brake through a set
of switch contacts. The contacts cause
the failure. Clean them with carbon
tetrachloride and burnish the points.
Bend the contacts, if necessary, so that
they make and break cleanly.
In the same model, capacitors C29
and C30 (.01 µf) fail, causing excessive
plate current. If a 6SN7 plate is red hot
and the sound distorts, replace these
capacitors with units of higher voltage

Send coupon today! See

Columbus, Ohio

training

doesn't have to cost you
a lot of money.

101

Resistance Wire -How to use Nichrome and

similar wire in heating devices, rheostats and resistance coils. Figuring wire size and length how
;

to wind elements and test. Also supply directory.

113 Solenoids A Plunger Magnets -How to make
these a.c. and d.c. magnets having movable

plungers to control other equipment. How to figure
dimensions, plunger stroke, wire size, etc.
112 Electromagnets -How to design and build all
types and sizes for a.c. and d.c. How to figure
lifting power, wire size.
148 Relays- Designing and building a.c. and d.c.
relays of any size for various purposes where
small currents and voltages must control heavy
circuits. Includes control systems for motors and

machines.

Meters- Designing and building ammeters,
voltmeters, wattmeters, for a.c. and d.c. Includes
complete information on calibrating.
137

Electric Light Plants-Easy -to-build,
low -cost installations for cottages, camps. etc.
Includes a 110 -volt, seven 25 -watt -lamp system;
also a 6 -volt system using auto generator.
127 Small

151 Electric Power from Streams-How to survey
streams, estimate requirements and available
power, design and build dams, select and install
the control system and electrical equipment.

Burglar Alarms & Time Switches-Dependable
types for various purposes. Time switches made
for alarm clocks and arranged to control lights,
sprinkler systems, motors and other devices.
161

144 Choke Coils -How to design and build for
many different purposes. How to use these instead
of rheostats for voltage control, safely and with

much less loss of electricity

Electrical Devices-Circuits and applications. How to use telephone dial
and Stroger switch. For experimenters and model railroad switching purposes.

A.C. Electrical Experiments- Fascinating.
harmless experiments for education and entertainment. Also practical uses.
134

10 -DAY TRIAL COUPON
Send me hooka checked below for 10 days' examine.
lion on approval. In 10 days, I will pay for books
slut few cents postage. or return them postpaid.
(Postage paid on cash orders: same return privilege.

new and old buildings. Shows many different circuits. Explains how to use latest type of materials
including fittings. fixtures. Also gives estimating
methods.

131 Remote Control of

PRACTICE
FROM IT
FOR 10 DAYS
at our risk!

Dept. RE -39, Murray Hill Books, Inc.,
232 Madison Ave., New York 16, N. T.

wire

152 House Wiring- -Safe, approved way to

PHILCO 48 -805

Intermittents have been traced several times to broken 117 -volt power
leads. The line cord is so installed that
all strain is on the soldered joints. Un-

TECHNIFAX,
I

110 N. Franklin St.
Chicago 6, III.

Enclosed find S
for which send the following
Technical Bulletins at $1.00 each (Foreign $1.25) os
indicated by numbers:

I

Rooks sent on approval in U.R.A. only.)
ELECTRIC MOTOR REPAIR, $5 ($5.50 outside

U.S.A.)
ELECTRICIANS' POCKET COMPANION. $2.50
(outside U.S.A.)

Nome
Name

Address

-.lamy

Address

LCity. Zone. State

1

Suggested by Merrlden Townsend
New York City

Television is Booming-Cash in on it!

City

A

State

RADIO- ELECTRONICS for

Miscellany

r---------------------

TV SCREEN SPLIT IN TWO
Split -screen television was pre ented
for the first time last month by
NBC during a broadcast of the Television Broadcasters Association meeting in New York. NBC commentator
John Cameron Swayze in New York interviewed Rep. Karl E. Mundt in Washington. Each man occupied half the
screen so that viewers could see the two
simultaneously. O. B. Hanson, NBC

W

You

Need 10

HI -FI
TWEETER

or Driver Unit

FULL FREQUENCY RESPONSE
35 WATTS
Ohm Voice Coil Will Handle up
to 55 Watts Peak Efficiency-Per-

$595

fect Alignment.

Supplied with o breakdown -proof
diaphragm of modern plastic, replacing the old metal type.
Completely impervious to climatic
changes and corrosion.

F.O.B.
For

ELECTRIC DRIVER

Blaesp.ciof Wiwi Speaker
with a Projector
especially designed for
um with the famous WESTERN ELECTRIC
DRIVER UNIT.
Heavy gaup* metal construction through F.O.B. out, Including the main trumpet section,
N.Y.C. gives you peak performance without blaring or blasting.
For $75.00
Excellent for Concessions -Ball Parks
Schools -and P.A. Work.
Western Electric Driver Unit and Proiettor complete with an additional Western Electric Driver
Unit for the sensationally low price

A

C

$24.95
P

of

F.O.B. N. Y.

25% DEPOSIT WITH ORDER, BALANCE C.O.D.

MANUEL KLEIN
.

TUBES!
- Kenrad

RCA

TYPE

A/P
A5GT

....

A7GT

...
..
...

46

BS/258
CSGT
C6
C7

DSGP
D7G
D8GP
E5GP

E7GT

..

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

F56
64
G6GT
H4G

B5GT
H60
166

...

1.4

1A4
LAB

LB4
LC5

LD5
LOS

LE3

LH4
LN5

NSGT
P5GT
Q5GT

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

R4

S4
S5

T4

TSßT
V
243
244G
2a5
246
287
2X2

PRICE TYPE

....

....
....

1.15 SV/G
.80
1.15 SX/G

....
....

SY3GT

5146

1.15 523
1.10 574
1.40
1.40

643

.96
.72
.96
.96
.96
.96
.96
.96
.96
.96
.96
.72
.80
.96
.96
.72
.85
.65
.72
.96

_.

6A1/LA

.96 6A8GT
.96 6487
.80 64C7
.60 6AD7G
1.15

n
4

6AF6G

...

....
...

6AG7
I'll K5

"Li
6AL7

6AQ7

.....

.

6416

684G
687
688G

...

.. ..

6C4
6C5
6C6

6reG

.

.

6D6
6E5

6F5GT
6F6

6F6G
6F7
80 6F8G

1.15 6G6G
1.15 6H6GT
.80 615GT
.96 AIR ..
.96 617
1.15

BRANDS

-

PRICE TYPE

..f0.72 6K7G
.. .96 BK8
3D6/1290 .. .96 6L5G

.80 3q1
1.40 3Q5GT
.65 384
1.15 5R4GY
.72 514
1.40 5U4G

1.15
1.40

NEW YORK 7, NEW YORK

NATIONALLY

$0.96 3A 4
7/1281
80

CORTLANDT ST.

741/2

-

TUBES!
- -

Sylvania
Tung -Sol
Nationol Union
Raytheon
All new tubes. 100 °° quoronteed. Individually bo,od.

PRICE TYPE
T

OA4G
01

Á Blast- Proof,

-

4

E

UNIT

REFLEX PROJECTOR
HERE IT IS!!,

s 995
1
P

$40.00

$49.50

with

S

GOVT COST

N.Y.C.
IO

WESTERN

BIP

1949

11

with Projector

Complete

8

A3

MARCH,

R-NTWEETER

The Highest Standards of Electronics
and Mechanical Tolerance Are "Built In" This Sensational TWEETER or
DRIVER UNIT.

OZI

Courtesy General Electric Co.
A graphic presentation of the expected growth
of television. Figures along bottom of chart
are years from 1947 fo 1952, and figures on
curve are, in rising order: 170,000, 870,000,
2,470.000, 5,270,000, 9,070,000, and 13,570,000.

TE

ES

Also Supplied

ZENITH LOOKS TO U.H.F. TV
U.h.f. TV channels are provided
for in new Zenith receivers. The new
line of sets which went on sale last
month contains unused tuning strips in
addition to those now used for channels 2 -13. If and when u.h.f. television
becomes a reality, these strips can be
replaced with suitable tuning units by
any serviceman. A plug -in for Phone vision, Zenith's plan for pay- as-youwatch programs, is provided also.
Another unusual feature of the sets
is the circular screen. Designed to eliminate the waste of screen area necessary
with the usual rectangular picture, the
circular screens make a larger picture
available on any particular size tube,
although corners of the scene will be
missing.

CHART SHOWS TELE GROWTH

---g

GENUINE

chief engineer, explained that the dual
transmission was made possible by the
image -splitter, a device developed by
network engineers.

NEW TV TUBE PROCESS
TV tube shortage will be alleviated by a new method of processing the
glass blanks announced last month by
the Pittsburgh Plate Glass Co. Heretofore, the face of the tube has been
made spherical and then polished. The
new process permits the glass to be
polished while still flat.

i1e47

6K6GT

....
...

50.60

L

.80
.85 6L6GA
.72 eL7
1.15 6N7
1.40

....

6P5gT

.54 6Q7
.85 6R7
.9

....

6R70T

.65 837
.15

...

6ca7RT

....
....

.54 6S8GT
.65 6SB7-Y

.96 65r7
.96 6SD7GT
1.15 6SF5
.96 65F7

...

.72 68H7
1.15 6817
.96 C K711T
1.15 6SL7ßT

..

...
...

.96 68N761

1.25
1.15
1.25
1.25
.96
.80
.54
.96
1.15
5.15
.60

68417

6SR7
6887

.72
1.15
.60
.80
.60
.72
.60
1.15
1.15
.96
.60
.54
1.25
.72

....

6U5

6116

''',n
X5GT

...
.

.72
.96
.85
.96
.6n
.85
.85
.72

.

.

.

PRICE
PRICE TYPE
2AH7GT .$I.I$
50.85
24T6
.60
.. 1.15
2BA6 ..... .65
I.1
.... .80 20E6 .... .65
.6

.6
.6
.6
.6
.6

748
784
785

.6
.6
-6
.6

777088567

708

.6
7C6

6

2C8
2146

ÿK7GT
2K8 ....

1.15
(XXFN)
.72 7Y4
.65 724
.65 IO
1.15 12A
.72 12A5
.96 1246
96 1247
.54 1248

1.4

.6
1.1

.96
I

7

.54

FRANKLIN -ELLIS CO.

46
47

....

SOY6GT

2Z5(BZS)

.

4M

4B6
4C7

I.IS

5885
50L6GT
50X6
53

.80
.96

76
77

407

60

4R7
4W7

.80
.96
1.15
1.15
.60
.54
.54
.65
.54
1.15
.96

79
80

9
22

25Z5

...

2-.D7

31

1.15
1.15
1.15
1.15

32

321701

.

33
34
35

3545
3585
35L6GT

.

81

...

....
...

........

.96 56
.80 57
.60 70L7GT

417

251.601

85
1.10
1.40

50A5

.P0
.vó

28
27

with Order
-Balance C.O.D.-F.O.8.
Chicago. Prices Subject
to Change Without Notice.
Minimum Order 52.00.
25 °a

72

.96

2SL7GT ..
2919701 ..
2S27GT ..

2528GT

TERMS:

45Z3

7

4147

.6
.6

12
45

65

50

447

.

39/44

.60
.85
.80
.60

.8
.9
.9

.65
.80
.96
.80
.60
.60
.60
.65
.65
.96

.80 40
.65 41
.65

28K701 ..

2137.

.6

96

.80

.9
.7
.9
.8

.65
.54
.45

35201

...

2SH7

767
7H7

so 45

3521GT

,72 J535GT

2SG7
23

PRICE

TYPE
35W4
35Y1

1.1" 36
.65
.51 38

BQ

2SF5
2SF7

60

717

.

isóiGT

.6
.6

.60
.85
.80
.60

.

.

2Q7GT

727
7E8
7E7
7F7

.8

....

215CT

1.15
.72
.72
.72

7L7
..
7N7
65 707
.65 7V7
.96 7W7
1.15 7X7

6817
68V7
6170

6U7
6V6
V6GT
V7G
60

6Y6G

.85 6Y7C
.96 6Z7G
L26 6ZYSG
1.15 7A1
1.15 7A5
.85 748
.80 7A7

Hytron

Philco

..

...

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

82
83

83V

..

84!6Z4
85

.80
.72
.60
.80
.65
.96
.65
.72
1.15
.72
.60
.60
.60
.96
.45
1.10
.96
.96
1.15
.65
.80

.80

89

I17L7GT
117876 T

..

1.40

11723
117Z6GT

..
..

.65
.85
.96
.96
.98
.80
.8^
1.15

VR-90
VR-105
VR-150

.. 1,40

...

.

....
....

.72 9001
.65 901,6
.72 F M 1000
.60 HV-117 ..
.

1.15

1313 West Randolph 7Streaet

Telev ision is Booming-Cash in on

il:

Miscellany
M -7

-FM

1129

and TV ANTENNA CATALOG

The L. S. Brach Manufacturing Corp.
issues a new loose -leaf catalog illustrating their line of antennas and antenna
accessories for television and FM. Of
interest to servicemen, dealers and
also to owners of TV and FM receivers.

-Gratis

aDío Xbirtp-lfibe pearg
31n

FvF,eyBaDy SAWS AT

Zigo

RCA

gernsback ¡Dubltcatlong

Wireless Association et America
Some

69r
45

1908
1913

1A3
1C5GT
1D7G
ILDS
1LH4
1LN5

1919
1920

1L9
1NS
11.5

1929

1Q5GT

1930
1908

1R4
1R5
155
1T4

larger libraries in the country still hay
ELECTRICAL EXPERIMENTER on Ole for

1T5GT

Interested readers.

1U4
1V

Frank

Perkins
The Colin -Jeance Radio Microphone
A Selenium Relay for Radio Currents
The "Chaffee" Radiophone Spark Gap
Electrolytic Interrupter Kinks
Radio Time Signals and the Public
Connections for Radio -Telegraphic Sets
Learning the Radio Codes, by Chas. W.
Fralley
A Home Made Automatic Transmitter,
by Stephen W. Pilling
Principal Trans Oceanic Wireless Stations of the World
by

C.

The De Lange Thermal Telephone

STUDIO TESTS TELE UNITS

IDEAL FOR HOME, OFFICE, STORE!
-tube AC -DC amplifier circuit. Designed to operate with 2 remote stations connected in parallel.
Remote stations not supplied. A small PM speaker
and a single -pole double -throw switch are all that
is required to make a remote unit for 2 -way com3

munication.
Other Applications: Electronic Baby- Sitter, Phono
Amplifier. Code Practice Oscillator.
Complete with tubes and 100 ff. of cable.

-

$795

SPECIAL!

305
50U PUSH PULL
PUSH PULL

All Sturdily Constructed

ea. 39r
ea. 39r
ea. 49.-

looking for! Quality so
high, yet prices so very low.
Why hesitate -take advantage
of this SENCO saving now!
been

P.M.-.68

4 "x6"

oz.
oz.

Alnico
Alnico

j

.99
1.15
1.89
.99
1.15
2.75
3.69
3.75
3.95
5.95

V
V

P.M.- Speaker

5" P.M -1 oz. Alnico V
5" P.M.-I.47 oz. Alnico

V

8" P.61.-2.15 oz. Alnico V
8" P.M. -6.8 oz. Alnico V
10" P.M. -6.8 oz.

Alnico

12"

P.M.- Alnico

V

12"

P.M.-6.8

Alnico

oz.

V
V

MAGNAVOX SPEAKERS
12" P.M

-21

oz.

magnet with

6V6

P.P. out-

put, cord

and plug..
$5.95
1000 ohms field with 6V6 P.P. output,
cord and plug
5.95
12" 680 ohms field with 6V6 P.P. output, cord
5.95
and plug
8" 680 ohms field with 6V6 P.P. output, cord
and plug
3.69
12"

test television studio equipment before it
shipped out, General Electric has set up a
"factory studio" in its Electronics Pork manufacturing plant at Syracuse, N. Y. Test pattern in the photo is being used to check on
performance of camera and studio chain.
Every piece of equipment is subjected to conditions similar to those under which it will
operate in the station in which it is to be
used eventually.

MARCH,

1949

PN88 SHURE CRYSTAL CARTRIDGE

ASTATIC NYLON CARTRIDGE

MINIMUM ORDER $2.50
WHEN ORDERING-Send
25% deposit for all C.O.D.
Include suffishipments.
cient postage -excess will
be refunded. Orders without
postage will be shipped
express collect. All prices
F.O.B. New York City.

OAH6
6AL7
6AN5
6AT6
684G
6BA6
6BE6

6BG6G
6BH6
611J6

SPEAKER Saving!

3" P.M. -I.47

5Ú4G
5W4GT
5X4G
5Y3G
5Y3GT /G

6AC7/1852

OUTPUT TRANSFORMERS

3"

3S4
3V4

6A3
6A7
6AC5

TOGGLE SWITCH -Bat Handle, Long Shank
25r
Single -pole double- throw -3 amps

6V6

2A7
2 %2/879
3A4
387/1291
395

5Z4

Here are the speakers you've

To
is

Each Each

0Z4

IN MARCH 1915 ELECTRICAL
EXPERIMENTER
Wireless Life Boats for "Aquitania,"

I

Guarantee!
Lots of

10

of the

copies of

R. M. A.

Immediate Delivery! Individually Cartoned!
Type

Founder
Electrical Experimenter
Radio Newt
Science & Invention
Radia -Craft
Short -Wave Craft

All Brand New!

Lots of

INTERCOM

HUGO GERNSBACK
Modern Electric.

TUBES!

IStep right up, folks, join the gang in the
biggest -the most stupendous- savings in
years! No foolin', fella, you just can't go
wrong at SENCO!

SENCO

$1.69
2.95

6C4

6C5GT
606
6F5GT
6F6GT
6F7 /VT70
6F8

6H6GT /G
6J5GT /G
6J7GT
6K6GT/G
6K7G
6K7GT /G
6K8
615G
6N4
6P5GT
6R7GT

65A7GT /G
6SH7GT
6SK7GT /G
6SL7GT
6S147GT

6S97G1/G
65R7

69
69
69
69
69
49
59
59
55
69
55

58
69
59
49
45
32

35
49
59
55
55
79
50
39
39
42

40
59
69

7C5

707

69
55
69

7X71X %FM)
7Y4

44
44

35

12A
12A6
12A8GT
12AT6
12AT7
12AU6
12AV6
128A6

79
29
35

69
25
28

50

45

69
65
49

59
55
39
45
45
27
34
39
25
39
32
32
49
35
43
43
32
32

49
48
55

49
39
39
25
29
39
49
49
45
69
40
34
35
37
33
49
59

39
59
59
38

55
59
44
40

49
49
37
32
39
47
47
37

49
49
49
44
43
59

6SV7

55

678

89
69
40

6U6GT

49

7B8

59

49
69
69
49

43

6557

6U5/6G5

787

41

49
55
45
39
69

25(

3

50

59
29
40

S

6U7G
6V5GT
6V6GT /G
6W4GT
6X5GT /G
6Y6G
7A4
7A7
786

45
42
45

49
89
49
49
99
79

Each Each

590
39
59
59
59
59
59
45
49
49
49

45
59
69
39
59
55
39
79
39
38
89
69
49
25
35
45
45
39
29
59
36
39
38
39

50
69
79
49
69
65

10

Type

36
49
49
79
59
29

59

45
69
49
71

53

59
49

50

128E6
12F5GT

50
35
39
45
35

12H6
12J7GT
12K8Y

1297GT
12SA7GT /G
12SFSGT
12SJ7GT

45
40
40

125K7G1/G

45

1251.7

49
49

12SN7

55

12597GT /G 40
12SR7

1223
14A7
1486
14Q7
1978

24A
25L6GT
25Z5
25Z6GT /G
26
27

32L7GT
35L6GT /G
35W4
3525GT /G
3526G
36

39/44
45Z5
46
47

35
55
65
59
65
89
49
55
49

45
32
45
52
45
43
43
43
35
25
59
59
49

1.49

50

49
39
59
39
63
43
49
44
44
59

49
59
35

49
55
49
55
79
39
45
45
39
25
35

48
39
40
39
39
29
19

49
49
39

99

50L6GT

50

45

56
57
58
75
76
77
78
00

55

45
39
39
49
45
27

45

45
59
49
35
49
40

39
38

81

1.49

99

82

69
49
49
35
35
79

39
45
25
25

84/6Z4
85

99V
99X
11726GT /G

59

69

POWER TRANSFORMERS
All fully shielded, flush mount. Quality construction at Senco low, low

-

prices.
mil -6.3V @ 2 amps
SO
$1.79
5V @ 2 amps 580V C.T
100
mil -6.3V @ 3 amps
5V @ 2 woos 750V C.T
2.95
150
mil -63V @ 4 amps
3.39
5V @ 3 amps 750V C.T
STOCK
200 mil -63V @ 3.3 amps4.45UP NOW!
SV @ 3 amps 815V C.T...

SEND F OR OUR FREE CIRCULAR
START SAVING NOW AT SENCO!

Dept. F, 73 West Broadway, New York 7, N. Y.
Telephone -BEekman 3 -6498

i

Amateur

130INOW!

Ios

I5

BUILD

75

$14

CORIA[DRUO*EY

Absolutely No Knowledge
of Radio Necessary. You
Need No Additional Parts. The
PROGRESSIVE RADIO KIT is the Only Corn.
plate Kit. Operates on 110.120 Volts AC /DC
everything

all

nsers eree
chassis, tube
resistors and
othernneetendry radio parts. The 38.page Instruction look writ.
by xpert radio instructors and n9.ners teaches
you to build radios in a professional
. The c
nits are designed to provide excellent Performance.
Altogether, fifteen it uits
A
constructed, including
11 receivers. 1 audio amplifier ana 3
ittert.

SPECIAL OFFER

E'ectrical and Radio Tester sent absolutely FREE

i

with each Progressive Radio Kit. Plus FREE Memthe progressive Radio Club. En.itles you

tarhip

licensed

IliFi
5
5

service
ive
radio technicians. ORDER YOUR
NOW!

PROGRESSIVE

Hornless Amplifier Kit
151)es & 2 reel., .918.00
Tube Economy Amplifier

Kit

7^

(less

TELE KIT
Television Kit
Television
sion Kit

$5.95 nera tubes)

EICO
t'.T.t'.M. Kit 221 K .523.95
V.T.t-.M. Asservi led 221
$49.95
5. Oscilloscope Kit .539.95
5" Oscilloscope Assembled
odel 400
549.95
Volt -Ohm -M il l iammeter
Assembled Model
$17.95

$99.50

AUTOMATIC
(Universaol Mounting)

$27.97

Car Radio Model

M -92

(RUllt-1n battery

C

1.97
Bike adio.(anti- t11eft
feature)
$17.47
Tom
Thumb
Buddy

FIELD- STRENGTH METER
Field -strength meters and phone
monitors are useful gadgets to have in
an amateur radio station. Many amateurs fail to build such equipment -or
to use it when it is on hand -chiefly
because such devices are usually battery-operated; and the batteries are invariably dead when the device is required.
The very compact combination phone
monitor and field -strength meter described in Short Wave Magazine (England) does not require a power supply
of any kind. The circuit is shown. The
unit is built into a metal box just large
enough to hold the 100 -µµf tuning capacitor, a 200 -µa meter, a s.p.s.t. toggle
switch, a 1N34 germanium diode or
equivalent, and a low -loss socket for the
coils. The coils are wound on 11/2-inch,
low -loss forms that plug into the socket
mounted on the top or side of the case.

(battery charger). µ.a$27.97

7"

Television

Receiver

(tede model)....$249.65
RMS
Kit
All- Channel Video Boost.
$229.50
(excellent
fringe
for
Kit
areas)
$22.75
All -Channel Televisiopno AnIos"mTelevialon Kit$259.50
(complete)
$349.50 2 reflectors)o1de0 5151.00

ANT TERMINAL

IN34

TELEVISION ASSEMBLY

10^ Television
(complete)
12^ Television

SEE

J

TEXT

'6O01

OR EOUIV

PI.00I

IN BULK LOTS
OF 100 EACH

Individually boxed, assorted, 34c each
THOUSANDS OF SATISFIED BUYERS!
Made by leading manufacturer-LAMA Guarantee.

If not completely satisfied.

Money bark
1115

3S4

1S5

6AT6 6K5GT
6BA6 6SK9GT
68E6 613A7GT
6B8G 6SD7GT

114

IU5
3Q{

6C8G

6SF5GT 6X5GT
12S17GT
6SG7GT 12ÁT6
128K7G1
6K6GT 12BA6
35W4
128E6
6S8GT
5085
6V6GT 12SA7GT 117Z3

(6SN7, I2SN1 40c; lots of 100, bulk 44c)
RCA

GE
SYLVANIA
RALTHEON
NATIONAL UNION
TUNGSOL

KEN-RAD

-55e:

25L6GT -65s; 25Z5 -55e; 25Z6GT -55e;
35L6GT -60e: 3525GT-43e: 50L6GT- 60e

Above ten types show manufacturer's brands. Shipment will be made of makes available when order Is
received.
Speelfy Price When Ordering

...

0-200uA

ALL CHANNEL TV
AND FM ANTENNA

T

new, highly efficient folded dipole
antenna covers all
frequencies from 44
fo 216 mcs. Sections
This

ESPEY

FM /AM Chassis Model 7B -1 Receiver (11 tubes).S84.00
FM /AM Chassis Model 511 Receiver (14 tubes). 98.00
FM /AM Chassis Model 513 Tuner (11 tubes)... 78.80
Amplifier and Power Supply Model 514 18 tubes) 38.80
Custom Built Combination Console Cabinet.... 53.50

ALTEC LANSING

Model 000 -B Dia -Cone Speaker
$18.00
Model 003.13 Multicell Dia -Cone Speaker
83.00
Model 004B Duplex Speaker
176.00
Model ALC -IOU Tuner and A -323 -C Amplifier
388.00
Home System (ALC-101 Tuner, A-323-C Amplifier. Webse 70 Changer. 16
Base, 60-B
Speaker and N1000.n Network
585.00
Model ALC-201 Television Attachment
384.00

RADIO CRAFTSMAN

FM /AM Tuner Model RC 8
Audio Amplifier Model RC 2

$110.00
39.00

SUPERIOR

Signal Tracing Kit Model CA 12

$21.95

MECK

FM /AM Table Model -Brown Plastic -DE 640
R tubes plus reel.)
$32.90
FM /AM Table Model -White Plastic -OF 641
7" (Telev'isionluReceiver (table model)
149.OÓ

...

VM

Long Playing Dual Speed
rd Changera
400

$3tl

as
0monted
40eouoe°del
n

$33.70

HYTRON

Individually boxed
Standard AMA guarantee
5Y30T -43e; 6F6GT -55e; 6SN7GT -75e: 128Q7GT

LENK

Gun Grip Soldering Iron
Model 504 (75 Watts))

Soldering Iron
1125 Watts,
$4.00
TEST CRAFT
AC -DC Multltester Model
Gun Grip
Model 555

ELMCO
Amplifier Model A -100 (5
Watts-3
TC -10 (pocket else). 512.95
Amplifier Model) A -102 IS Tube and Set Tester
Watts --4 Tube.)... $17.25 Model TC -50 (AC).$39.50
GARRARD
intermix Record Changer RC -65 -D (110 and 220
volts, 50 /60 codes)
... .. ..........569.50
Model RC.65 -U (AC /DC Motor for 25/80 cycles,
110 and 220 volts)
89.50
Both models a' allable with the following ear tridges: Low pressure Crystal Pick -up: Garrard
Standard Magnetic Pick- p: GE Variable Rei n
Pick-up. All atpthensam price. Specify retype

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

The 80 -meter coil has 25 turns of No.
26 enamel wire close-wound. The 40 -,
20 -, and 10 -meter coils are wound with
No. 24 enamel wire with
inch between turns. They have 14, 6, and 2
turns, respectively. An insulated coupling between the tuning capacitor shaft
and the dial prevents hand capacitance.
To use the unit as a phone monitor,
plug in a pair of high- impedance
phones, short the meter with the toggle
switch, connect a short length of stiff
wire to the antenna terminal and adjust its length for comfortable volume.
To use the unit as a field -strength
meter, remove the phones and connect
an antenna long enough to provide sufficient pickup to deflect the meter when
the unit is several wavelengths away
from the transmitting antenna.

rotate

independently

of each other. Adjustable base mount
permits installation of mast at any angle.
Ceramic insulation. Complete flexibility permits maximum gain and freedom from ghosts.
Each, $8.48.
In lots of 3, each

7.ót7

SPECIALI SPECIALI
GENUINE MAGNAVOX PM SPEAKERS
8 ",
each, $2.95. In
12 ",
each, $5.25. In
of 3,
65
lots of 3,
70
$T
r
S4
loti
each
20% Deposit. Bal. C.O.D. NO

MINIMUM ORDER

Include sufficient for postage.

WRITE

Dept. F for Current Bargain Fliers
on Radio and TV parts & Equipment

RADIONIC

COMPANY

TRI

170F Nassau Street

New York 7. N. Y.

WOrtk 2.0421
Open Daily 9.6
Saturday

9 -5

of Pick -up desired.

STAR
Multltester Model M- I I (27 separate ronges). .$29.75

Tube Checker Model TE-1 (a precision MetroTubemenatnd Set Teeter Model MT -12 (an excellent 34.95
buy)
91.99
.50
Multite.ter Model M -204 (tan to 10.000 coital
34
E. M. C.
Vacuum Tube Volt -Ohm -Capacity Meter Model
$39.50
HighOOFrequeney Probe Model HFP (for Model
6.90
Pocket Volometer (5000 ohm per volt) Model 105 22.95

2nd Annual PENNY SALE

WORLD

TEgki1C66

The Biggest Money Saving Opportunity
You Ever Saw
le to the price of any article -and get 2.
$500,000 worth of merchandise thrown into this sale,

STUDIO A

Add

For Example

Variable Capacitor -2

FEILER

Pocket Stethoscope Model TS 5
628.95
Cathode Ray Stethoscope Model TS -7 (less
StethoscopenPhobe'(co)mplete with 0C4 tube.)..' 5.23
Signal Tracing Anal. ser Model TS-2
29.95

Progressive Television
FM)

gN
Note.

gang .00042mf st'd superhet RMA cut -plate
with 2" pulley MV -217.
Ship. wt. 1 lb.
$1.49
for $1.50
30 mfd, 150v Electrolytic 450
for 46e
Bmfd, 150v Electrolytic
39¢
for 400

-2

$0.65

H. H. SCOTT

-2
-2
$1.99-2 for $2.00

Dynamic Noise Sunoressor Type 110 -A
$49.50
FERRETT
FM- Television Sweep Generator (20 MC s woe5104,95
width)
EVERHOT
Electric.Blanket Model 021 172^ x 9On
527.4E
ALL MERCHANDISE SNIPPED
y NEW YORK
Deduct 20/. if full payment accompanies
o
order. 25
deposit required on
Write for further information concerning the
merchandise. Send for our Free ctlog.

OeR

Three Section 75ma 4hy 200 ohms /sect. G.E. 21/2"
x 31/2" x 234" H. 2 lbs. Ship. wt. 4 lbs. No. T83.

ba
r

PROGRESSIVE ELECTRONICS CO.
Dept. RC -23
497 Union Avenue
Brooklyn 11, New York

b'xp0cafed by:
E. R. Donohue

Walla Walla,
1l'nsA.

"Lights!

Action!

Cameral

Turn on the glamour.

Television is Booming -Cash in on it!

WRITE FOR COMPLETE PENNY SALE LIST.
INGS. YOU'LL BE AMAZED AT THE BARPrices net fob our plant. Include
enough for postage and insurance.

GAINS!

Kitty,"

I11VZIes4 gen¢rál

385 Canal St., N. Y. 13

(Dept. RE)

cöm

Walker 5 -9642

RADIO -ELECTRONICS for

Amateur

The author holds the I6- element array in his hands to show how aluminum
cuts down weight.

Aluminum 144-me Beam
Is Light and Strong

B'
3' 4

We've built a reputation among students of radio and electronics as a
square shooter. Our boys advise the
students as to what is the best for them

and no more. Students have been overon equipment by thoughtless
dealers. We want students to be our
friends all the time they are in class
and after they launch into the business world. Are you on our mailing list?
Write Dept. E -3
sold

RADIO & ELECTRONICS

By L. W. MAY, Jr., W5AJG
ONE of the more popular antennas now in vogue among the
144-me v.h.f. gang is the socalled standard 16- element array. It consists of four pairs of stacked
collinear, in- phase, half-wave elements,
spaced one half-wave apart, backed up
with eight reflector elements spaced approximately a quarter -wave to the rear.
Transmission -gain claims for this array vary somewhat, but tests conducted
with a fellow v.h.f. amateur W5ABN,
10 miles distant, indicate a decibel gain
of between 12 and 14. Converted to power figures, that would be approximately
15 to 25 times the power radiated by a
half -wave dipole mounted at the same

l3

221 Fulton Street

height above ground. This is very well
worth the effort. For example. one of
the popular SCR -522 transmitters producing about 10 watts output could be
effectively transformed into a 250 -wattoutput rig. Power gains of this order do
not come easily at these frequencies by
merely increasing power in the final am-

plifier.
At W5AJG we decided to construct
one of these beams. Since it was to go
atop a steel tower nearly 80 feet high.
rigid construction was imperative and
lightning danger required a well
grounded system. Some trouble had been
experienced in past years with various
beams of wooden material (average life

New York

7,

CO.
N.Y.

send today for this
big book of values in
-

TELEVISION
RADIO, ELECTRONIC,
INDUSTRIAL, SOUND

i

AMATEUR EQUIPMENT

NEW 1949
NEWARK CATALOG
20,000
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BC -603 WESTERN ELECTRIC FM RECEIVER
Complete with 10 tubes. speaker and 12 or 24 V.
dynamotor. Variable frequency range: 20 Mc
inor
netererbandnc
Covers
Good condition. (Specify 12 or 24 V.) Shipping
weight-40 Lbs. $11.95.
BC -604 WESTERN ELECTRIC FM TRANSMIT maluTER-25 watts output. 100% wideband phase
lated. Complete with tubes, meter and 12 or 24 V.
dynamotor. (Specify 12 or 24 V.) Good operating
condition. Shipping weight-75 Lbs. $17.50.
CRYSTAL KIT FOR BC -604 WESTERN ELECTRIC
FM TRANSMITTER -80 crystals in metal cabinet.
in 100
20 Mc.
Covers a frequencies
Lbs. $12.50.
Re. steps Sippin g
423 MODULATOR UNIT-A precision R.F. Ose..
between
tunable with a National velvet-vernier dial.
Semi-variable.
ges a dio Amp. 115 V. 60 Cyc. arpower supply.
stages
All high quality parts. Heavy duty 1construction.
Complete with 1 -955. 2 -677. 1 -69'6 and -5W4 tubes
and dipole ant.. A real Instrument value! Shipping
weight-45 Lbs. New. Only $12.75.
wooden
SWITCHBOARD BD57A-Honed in ODjacks
per
cabinet 24' L.. 91/2' H.. 9' D. 3 rows of 20
row are labeled. "Supervisor Tone." "Student Aux.

eÌ

.

26 cords and
Tone" and "Student SITED Tone." jack
panel. 19
plugs extend from compartment below
black. 5 red and I white. Audio tone generator in-

-42

cluded.InShlipdpingdlweight510BSroxtmately

Lbs.

-

SCR522 VHF TRANSMITTER AND RECEIVER
The best all around job for 100 Mc. to 160 Mc. work.
Used in cabs: by hams and special services. Shipping
weight approximately 60 Lbs. With all tubes. Each
$19.95.

TG -I0 PHOTO ELECTRIC KEYER -Used by Army
duty
for code practice. A high gain 25 wallbeheavy
converted
amplifier with photo cell input. May
to PA or Phone amplifier. Uses 2 -88J7. 2.65NT.
tubes. tapes
2 -6L6, 1 -51.14G and 1 -923 tubes. Less
Lbs.
and reels. Shipping weight approximately 110
Good condition. Size: 21" x 15' x 12'. Only- 317.50.
Single
RADAR PULSE TRANSMITTER. ASBphase 800 Cvc. 115 V. power supply. 15 R rectifier.
Ose. Housed in
4 -15E tubes in P.P. Par. Long line
l8' x 111"
attractive black wrinkle aluminum cabinet
approximately
weight
Shipping
included.
8% ". Tubes
-30 Lbs. Like new-512.50.
to 6 Mc. with
BC454 AIRCRAFT RECEIVER
Lbs.
tubes, less dynamotor. Shipping weight

5-

-3

-7

New -$5.75.

UNITS -The basic unit for
power crystal transmitter: With two crystals. two
and one tuning condenser -150 Mmf. A.P.C.

BC746 TUNING
lose

coils

-1

Lb. 79e. With one 80 meter
eight
yetal -9$e. With two 80 meter crystals -51.29.

Shipping

M-TS 98.
AND
Kc.-$1.B79: TU -10.0 Mc.-12.5
0 -500
(Shipping weight-17 Lbs.) (Less cases)

BC-I91
2

BCPUSH BUTTON TUNING ASSEMBLY FOR from
728-4 push buttons select preset frequencies
for
R.F..
tuned
roils
12
permeability
Mc.
2 to
6
mixer and ose. Completely wired and aligned. Shipping weight -4 Lbs. Brand new -51.95.
ceramic
V.H.F. TRANSCEIVER ASSEMBLY -Has filament
insulated 15 Mmf. tuning condenser,
chokes. 1 -acorn socket and filament bypass x con3 %
denser. All mounted on Polystyrene panel 1%."
screws in
x
?4". Mounts upright with two 6 -32
frehigh
or
band
for
citizens
bottom. A "natural"
Lb. New. Only
Shipping weight
9e 3 for bands.
PATCH CORDS-Red fabric covered cable contains
with
2 rubber covered tinsel conductors. Complete
on end.. 21' L. and 34' L. Shipping
2- P7. -47 plugs
weight-2 Lbs. Either type. New. 3 for SI.00.
New -59e:
COILS- Ore.-20 -28 Mc. for BC-603.
Crystal filter -455 Kc. (less crystal). New-59e: 4.5

2-

-1

gn

Mc.

I.F.

ceramic form. Slug tuned.

Shielded. 49e:

21

for SCR -8522- 9e; 9f15dKc. I.F.-for BC -344
Poly.
(output)-49e; 30 Mc. 1.F.-Galvin T 104 tuned.
form. Air tuned. 49e: 465 Kc.- B.N.O. slug B.F.O.
Air trimmer pitch control -59e: 141512 Kc..tc.- transAir tuned 274 receiver series -19e:
mitting tank for BC -375. (National) -315; 4 Mc.transmitting tank with coupling co11-29e.WEATHER
HEAVY CABLE 14 CONDUCTORfabric covered.
PROOF -14 conductors. rubber and
ß14 stranded and tinned. Enclosed in heavy outer
rubber Jacket. Heavy brass 14 contact plugs on either
Lbs.
d. Cable is 1" O.)). Shipping weight -110
Now. 100 fool roils. $7.75.
AND CABLE-Housed
aluminum P Ba. 3%' long 12D conductors. Shipping
292

weight 2 Lbs. Ness' -51.00.
-50 Amps. D.C. o' G.E. 50 Mv. movement (less 50 Amp. shunt). 5 Amps. full scale. ShipV.D.C. 1000
ping weight -1 Lb. New -$2.39: 0 -500 Mfg.
Co.1 A
0.1'.V. 3" round bakelile case. (Sun
Beauty!!!! Shipping weight-2 Lits. New- $2.'S:

METERS

-0

0 -10 output units. 2" hakelite case.

Reston ß5O7 2.2

-

Me movement. Mounted in sturdy wooden case, 3 %"
'x 4 %' x 41/2". A super value. Shipping weight
3 Lbs. New -52.39.
EXTENSION FOR 14S -30-CD -605. 6 %, long with
transformer and PL -55 plug. New --45e.
types.
KITS -Ceramic insulators--assorted popular
Lbs. 15 for 59e:
New and usable. Shipping weight
Bathtub condensers -multiple and single units In
sorted voltages and capacities. Shipping 'eightresistors -assorted sizes.
s Lbs. 15 for 79e: Carbon 100
conAll new. Mostly insulated..
aslilver
rvoltages
densers-assorted capacities

-9

tin

and

1000) Mmf.

In Oassorter9 voltages.

100

deposit required. Balance C.O.D. All orders shipped
F 0.1í Chicago. All foreign shipments. minimum

-all

condensers

new and usable.

10

for 95e:

etc. 3 Lbs.
llarlware- atandald nuts, bolts, washers, sizes.
New.
for 51.29; Tube sockets-all types and
20 for 95e: toil forms. Various Upes and Mare. 15

for 45e.

VARIABLE TUNING CONDENSERS -2 Gang. Cut
section. 23 Mint. minimum; 200 Mmf. maximum.
Antenna section: 45 Mmf. minimum: 950 Mmf. maxi -

ose.

um with trimmers. Shaft %' plain or knurled %'
Lbs.
long. Counter -clockwise. Shipping weight
New. Either type-49g.
3 GANG -T.R.F. or Super. All sections: Minimum:
18 Simi. Maximum: 450 Sfmf. Clockwise. 3% to 1
vernier drive. 2W cable drum mounted on % hub.
1%' x 4% ". Ship Ceramic insulated. Size: 1%.
Lbs. New -751.
ping weight
3 GANG-T.R.F. or Super. All sections: Minimum:
16 Altnf. Maximum: 370 Mmf. Counter-clockwise. 3%
to 1 spring loaded gear vernier drive. Direct and
vender shafts. V.' x %" long. Trimmers on 2 sections. Size: 1 %' x 21/2" x 4 % ". Shipping weight
Lbs. New -75e.
RECORDING HEADS- (Shure) Magnetic. 4 Ohms
at 400 Cycle. With cord and stylus screw. Slightly
Lbs.
scratched. Good condition. Shipping weight

-2

-3

-3

-2

Only 79c.

TUNE SOCKET AND SHIELD ASSEMBLY-9 pits
miniature, black Phenolic socket. New. Each-255.
4 for 95e.

TO 33 V. FILAMENT TRANSFORMERShielded in heavy metal case. All terminals on bottom. Upright mounting. Primary: 115 or 230 V.
Secondary: #1-9.5 V. Secondary: ß2 -8. 13. 18,
25 and 33 volts all at 2 Amps. Size: 3" x 3V." x 4 ".
Lbs. New. $2.19.
Shipping might
MICROPHONE CAPSULES -W.E. type F -1. Used.
but In excellent condition. 75e.
Dated:
BATTERIES-BA-2
3RxE
New.
44'ßx 3 %?.. Packed ltO to a
Carton 51.10.
Ohms.
-500.000
VOLUME CONTROL ASSEMBLY
S. P.S.T. UI. switch. 1 %' Dia. Brass shaft 2% Ig.
slotted and knurled end. 2 leads, one .1 11f. at 400 V.
and one .005 Mf. 900 V. condensers are attached.
4'%

-5

ro.

-6

ight
Oz. New -50e.
Shipping
POTENTIOMETERS -5000 Olmt- I.B.C. type D11114 Silent Spiral. In original cartons. with hardware
and universal shaft. Shipping a fight -6 Oz. Only
45e; 1 Megohm- Midget C.T.S. Short slotted shaft.
Shielded. Shipping weight-6 Oz. 25e: 10.000 Ohm
Midget C.T.S. 5/16" Shaft. Shielded. Shipping
weight
Oz. 25e: Dual Wire -wound- 10.000 Ohms
Separate screwdriver adjustments. 2
each section.
Watt. Shipping eight -6 Oz. New. 65e: Dual 11.D.
Ohmite -1200 Ohms at .35 Amps. and 3 Ohme at
4.7 Amps. Baked enamel clement. Complete with
knob and panel plate. Shipping weight-2 I.M. New.
85e; Single Wire- wound-100.000 or 70.000 Ohms
TA" deep. Long
2 Watt. hakelite case. 1 % l)ia.
shaft. Shipping weight -8 Oz. New -65e: 4 Gang
Wire- wound- (Clarostat) Heavy duty hakelite construction with metal supports. 6000. 2500, 30.000 and
30.000 Ohms. Size: lV. x 2 .4. %' long shaft. In
original canons. Shipping weigh) -1 Lb. 75e.
BEAM MOTOR SWITCH- D.P.D.T. momentary.
Shipping weight -6 Ox. New -395.
NEON BULBS -G.E. Type NE -48 1 W. Auto
bayonet hase. 10 for $1.75.
PL -68 PLUGS -3 contact microphone type. 10 for

-

-6

.

95e.

Instrument
PLAN -O- VERNIER DIAL- (Crosvel.
type. 4' Dia. 5 to 1 ratio. Calibration 0 -200 in 360
Lbs.
degrees. Smooth planetary. Shipping weight
New- 51.85.
CIRCUIT BREAKER-G.E. type AF-1 230 V.A.C.
35 Amps. Single circuit. Overall size: 3 x 4540 x 8 ".
Shipping weight -4% Iba. New -51.85; Square D
poles.
M.

-3

New
3 x24 % ". Shipping Aweight-2
size:
$L75.
THROAT MIKES-T-30 (Shure) New in cartons
50e.

Ideal for

FABRIC

FM )antenna

comers. I.D. A'.
size) 50 feet. any sire -51.45.

-

skylights

%'. % ". (Specify
strip conFILTER STRIP ASSEMBLY-Bakellle
tains 2-14 Mf. 450 V. PBS. type condensers, 1and around

Watt resistor and a few ceramics. New
3 fin $1.00.
unit
TORROIDAL POTENTIOMETERS -Precision
rag. 500
completely
W.E. hor a(LE.urNew-51.19.
125 V.
MICO- SWITCH -Normally closed. 10 Amps.
weight-6 Oz. New. 45e.
l'in operated. Shipping P.U.T.
3 buttons labeled
MOTOR SWITCH -3
Locks in both operating
' 'Siamul-4M- Automntic."
positions. Ideal for shop equipment operation. Ship¡Ong welch( 9 Oz. New -39e.
err posiWon: 3 poles closed);
Heavy duty contacts. Center
posi1st position: 4th pole closed (Momentary). 2nd
Spring
tion: all poles open. Phosphor bronze leaves.
loaded lever. Positive action. Size: 1%. x 1 %' x 6'.
Shinning weight -1 Lb. New -98e.
TELEPHONE JACKS -To fit PL -6S plug. Panel
Ott," type 10 for 98e.
6000 Ohm 20

units.

at

braid.
per

ft.: 1'A"

ELKS

66s

per ft.; tie

ath

8e per ft.; 1" at

10e

It. (1.D.1
ANTENNA27 /ARN -5
ronrmerclal aircraft Carefully

at 12e per

ANTLERS"

AS-

Now being used on
parked. Shinning weight -10 Lbs. New- 52.75.
RHEOSTATS-ObmIte baked enamel M1wlrewound.
Ohms at
A lrcrft type.
Air - trilled and shielded.
Lbs. New-55e.
1.35 Amps. Shipping weight

needed.
Aluminum tubing of different diameter than that used in the original could
be employed with a possible reduction
in total weight to somewhere around
ten pounds. Our list of materials included the following hard -drawn aluminum tubing:
Length
O. D.
No. of
(inches)
pieces
1

*

"Package"

More than

10

feet

As Fig. 1 indicates, the two 11 -foot
pieces of 14- inch -diameter tubing,
along with the two 1- inch -diameter, 4foot pieces, form a rectangular supporting structure for the beam. This
drawing also shows how the supporting
pole, which is the 6 -foot or longer piece
of 11/2 -inch material, is bolted on with
the aid of the 8- inch-square aluminum
gusset plates and the 1 -inch galvanized
pipe clamps. One -inch holes should be
drilled in the two 11 -foot pieces as
shown.
A drawing of the antenna and reflector elements mounted on their horizontal 1 -inch- diameter, 211ía- inch-long supporting tubes is given in Fig. 2. Here
21-1/2"

3,4
/DIRECTION OF XMISS1011

T
3t2-

SELF- TAPPING SCREWS 70 AVOID SLIPPING

l'

TUBE

TUBING

DEMAND!!
3.5'

ANT ELEMENT

51.29
lbs. of assorted electronic units
and parts.

REFLECTOR ELEMENT

S OF

Fig.

in on it!
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Construction

UNITED SURPLUS MATERIALS
Chicago 6, III.

314 S. Halsted St.

feet

to 11 feet

21% inches
38% inches
41 inches
1/2
3h
40% inches
22 inches
%
In addition, we used two pieces of harddrawn aluminum sheet, 3 inch thick
and 7 to 8 inches square. Eight 1 -inch,
standard, galvanized pipe clamps and
an assortment of self-tapping and machine screws complete the list.
8
8
8
6
2

1/2"

BY POPULAR

11
6

1
1

2

UNITED SURPLUS' Surprise

00.

Television is Booming -Cash

1%
14

2

-2

for 0 $2.95:

Write for free copy of UNITED SURPLUS new
r talog!
sub)ed to
Quantities are llmiled -order now! Prices
change without not ice. Minimum order -52.00: 257
order-$50

Filter

without warping about two years), so
we thought that all- aluminum fabrication would be a good idea. The aluminum antenna has worked out very well
and was not at all difficult to build.
Since vertical polarization seems to
be standard around our area, the beam
is vertical. It can be used for horizontal
polarization by simply bolting it to the
supporting pole the right way.
The completed beam, including the
10 -foot supporting pole, weighs only 15
pounds. On the surplus market aluminum tubing sells for very little. Various
bolts and self tapping screws and a few
pipe clamps are the only other materials

2-

THESE ASSEMBLIES REQUIRED

J

Elements pan through holes in tubs.

RADIO- ELECTRONICS for

Amateur
it is necessary merely to drill out %holes to accept the two elements.
After they are in place, small self -tapping screws can be added to keep the

antenna and reflector elements from
slipping. No insulators whatever are
used in the antenna or reflector elements since they are mechanically supported in their respective centers, which
is, of course, a point of zero r.f. voltage.
When eight of the antenna and reflector assemblies are completed, one
end of each support is passed through

a 1 -inch hole in the main 11- foot -long
framework and bolted by using long
brass machine screws through both
tubes. Incidentally, in cutting these finch holes in the 1% -inch material, use
a 1 -inch hole -cutting saw and take your
time in lining up the holes.
The phasing lines are next on the
list (Fig. 3). These are the six pieces
of %- inch -diameter tubing 40% inches
long. When these pieces are bolted to
the ends of the antenna elements the entire structure will be quite rigid. At the
cross -overs, the % -inch tubing is bent
slightly so as not to touch. A small ceramic insulator may be used here to keep
the tubing in place. We found some
small, square, post-type ceramic insulators threaded for 8 -32 machine screws.
They are about 1 inch long and came
from some surplus BC -375 -E tuning
units. The ends of the antenna elements
and phasing lines may be mashed flat
and drilled. Small aluminum aircrafttype clamps could also be employed.
The point of feed of the beam is the
exact center of the phasing section. The
two pieces of % -inch tubing 22 inches

for Television
and FM

\\I/
by

Model 505 Illustrated
Contains separate oscillator
for FM alignment. The only
complete 'Scope.

1

Greater Sensitivity...
Higher Frequency...

Model 195B

The only COMPLETE Cathode Ray Oscil-

For FM and Television.
Another popular Hickok model
-the most sensitive service
man's 'Scope available. An

logragh. Built with the famous HICKOK
qualify and accuracy, and providing the
following exclusive HICKOK features:

ideal companion for the
Hickok Model 610 TV Generator and the 288X FMAM
Generator. 105.125 VAC,

Wide band ampliflers -20 cycles to 1m. c.

I

Extremely sensitive vertical
.015 V. per inch

3/rALUMINUM
TUBING 3=4-l/

amplifiers-

Demodulator

IS PIECES I LNG

Phasing control

Built -in FM oscillator (505 only)
BEND TUBING TO
AVOID SNORTING

Return eliminators

POINT OF FEED

ANT ELEMENT

Fig.

3- Phasing

lines fastened to radiators.

long are fastened to the phasing lines
and brought straight back to the upright supporting pole. A piece of polystyrene % inch thick is secured to the
support pole with a 1 -inch pipe clamp.
Two brass 8 -32 machine screws and
nuts are used to clamp the ends of the
tubing to it. The antenna or matching
stub (if used) can be tied on at this termination and pulled straight down or
back at an angle, without being in the
field of the array. The photograph (Fig.
4) shows the feeder termination.
The bottom of the support pole may
be made to fit an existing rotator, or it
may be clamped to a wooden pole with
pipe clamps or by some other method.

Feeding the array
The exact impedance of the feed
point in this 16- element array is not
definitely known. As with transmission
gain, many different opinions exist. It
is undoubtedly best to employ some sort
of matching transformer or stub and
MARCH, 1949

Sinusoidal and linear sweep

Pe over 35 years
the fier,
electrical
end electronic instruments

fhii- aad.roèrlifeialur^e.áñi/'free copy e o
regular:50c Service Instruction Manual.

THE HICKOK ELECTRICAL INSTRUMENT CO.
10531 DUPONT AVE.

CLEVELAND 8, OHIO

NOTICE TO

TRUCK JOBBERS

LITZ WIRE
Magnet Wire
* LARGE STOCK *

Wo can supply you with complete stocks of oll
types of Nationally Advertised Brand Tubes.
Individually boxed. at loh to 20% below dis-

MAGNET WIRE. Incorporated

TELEVISION RECEIVER-$I.00
Complete instructions for building your own television
receiver. 16 penes-IYs1r of pictures, pictorial diagrams. clarified

Retell Department

25 WEST BROADWAY
Worth 4- 5447.8.9

tributor's cost.

Write-Wire -Phone For Details
REX PRODUCTS COMPANY. Dept. C -3
1313 W. Randolph St., Chicago 7, Illinois
Phone: SEeley 3.5030

schematics.

Cable Address: "Mognetwire, New York"

17 -s22'

complete schematic

diagram & chassis layout. Also booklet of alignment
instructions, voltage & resistance tables and troubleshooting hints. -All for SI.00.

CERTIFIED TELEVISION LABORATORIES
Dept. C. 5507-13th Ave., Brooklyn 19, N. Y.
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adjust for minimum standing-wave ra-

RADIO
TROUBLESHOOTER'S
HANDBOOK
Eliminates useless
testing on 4 jobs
out of 5

...YOUR
COMPLETE
PRACTICAL RADIO
SERVICE LIBRARY

../^; gianttwo
eeein

A

DRILL PRESS OWNERS!
Get This Transformer as a

However, dispensing with the
matching arrangement will probably
still be quite satisfactory. In that case,
a standard 300 -ohm ribbon line might
be used, or even a two -wire open line,
spaced about two inches. At W5AJG we
tried the two types, a 450 -ohm, two -wire,
open line and 300 -ohm twin -lead. Both
types were entirely satisfactory. From
rough measurements, however, it seems
that the impedance of the array is lower than the 300 -ohm value, probably
around 150 to 200 ohms. 150 -ohm twin lead was not available during the tests
but no doubt it would be as good as or
better than the 300 -ohm line as far as
matching goes. It must be borne in
mind that at 2 meters losses in the
transmission line can be appreciable,
especially if the run is long.
tio.

books

SPOT

$1

WELDER
Attaches to your drill press
to
eke
professional
SPOT WELDER! Highest
oallty NEW war surplus.

Gov't. cost over
5160.00.
with
instruction obookfw
t trh transformer. Cont.
ring Al: 105 to 125 V.
5.1

:i

ihv o

V fat loo amps.
Shipping weight

1 n0 Ms.

COMPLETE PICTURE INSTRUCTIONS
AND PLANS. alone (including information about new Supreme Spat
Welder Kit).

or
5BPI Green -Med. Pers.
60c for each tube to
$2.95Add
LL ..77ae77
cover postage and handling.

TRANSMITTING TUBES

250R

2

SHOOTER'S HANDBOOK tells exactly what
the trouble is, exactly how to fix it. Gives common troubles, their symptoms and remedies for
over 4800 radios by 2oz manufacturers. Hundreds of additional pages contain tube data;
transformer trouble listings, alignment charts
and dozens of diagrams, etc. for faster, better
service on any radio ever made. Only $5--Or see
special combination offer.
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MONEY SAVING OFFER!

Let Ghirardi's RADIO

TROUBLESHOOTER'S HANDBOOK save time, help you make
more

money on

common service

lobs. Let MODERN RADIO
SERVICING train you in truly

scientific servicing that can pave
your way to the big money lobs.
Get BOTH big books st the special price of only $9.50 for the
two 1$10.50 foreign). Use coupon
our risk!
today

-at

Read these

GIANT
books for
10 DAYS

e.. at our
risk!

RE -39. Murray N111 Books.
232 Madison Ave.. New York I8. N. Y.
D ent.
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outside U.S.A.) and r ill
cents
event, this
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retutnli bookssewithin
complete refund
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O SS HMSO outside U.S.A.)
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Volt Model...99c

NEW! RL42 -B ANTENNA REEL
Motor & Gear Box
Perfect Beam Rotator
1.1ghtn'elgh[ 14 Ibs.!. easy m.aurt..l
a
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o.det
Itch. Also for se u a.
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Almost 4 out of 5 radio repair jobs
can be handled as easily as falling off a log!
Just look up the model of the set to be fixed.
Chances are Ghirardi's RADIO TROUBLE-

for

over $5. Shpg. wt. 2 Ibr.
6 Volt Model...51.29

MODERN

COMMON SERVICE JOBS
Work faster -make more money

each

Synchronous (Self -Rectifying)
Hermetically Sealed
Does not require rectifier
tube. Fits standard octal tube socket. Orig. Gov't. price

LEARN TO WORK BY MODERN.
PROFESSIONAL METHODS
Train for the big pay jobs!

CUT TIME IN HALF ON

for

VIBRATOR

Copal

shooting. instruments, circuit
analysis, repair.

RADIO SERVvol. course in all phases
of professional radio -electronic repair. Tells how
to make preliminary trouble checks on difficult
jobs; how to analyze any circuit and its components; how, when and where to use all types
of test instruments and interpret their readings
to track down the trouble -even how to start a
service business of your own. Everything is explained simply and thoroughly. 7o6 clear illustrations and 723 self -test review questions make
study easy. Complete 1300 -page book only $5or see special combination price offer below.

60c

.7J cover postage and handling.

rWWY$Á95

A complete guide to trouble -

is a complete,

O.R. TUBES

Black & White Picture Tube

5BP4

MODERN RADIO
SERVICING

Ghirardi's

lOc

Brand New!

5" TELEVISION or
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ICING
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Fig.

4- Feeders connect to

the phasing lines.

Noi K ".

phase.

ELECTRONICS SALES COMPANY

One last point in connection with this
beam. The voltage and current distribution is such that very little "fire" is
noticed when a pencil or neon bulb is
touched to the elements.
A few amateurs using the 16- element
array report obtaining even better results by phasing out the reflector elements, that is, using the phasing and
cross -over tubing on the reflector ele-

ments just as with the driven elements.
The dimensions shown in the drawings are designed to favor the lower
one megacycle of the 144-148 -mc amateur assignment. Should operation be
desired higher up in the band, the an
tenna elements should be shortened by
about 1/4-inch for each megacycle range.
The reflectors may be shortened likewise, but it is not necessary.

-.

HAMS NUMBER 77,000
of amateur radio opernumber
The
ators in the United States appears to be
decreasing, according to a report released by the Federal Communications
Commission on January 28th. There
were an estimated 81,000 operators on
December 31, 1947; the roster as of the
end of 1948 carried only 76,666 names.
Though the difference between the two
figures is something over 4,000, the 1947
figure was estimated, not exact, and
may have been a slight over -estimate.
Station licenses in the hands of amateurs at the end of 1948 numbered
77,338; radio clubs, schools, and similar
U. S.

organizations (notably the UN) are
often issued station licenses only.
The total number of radio authorizations held in this country was 677,060
as 1948 began.

Television is Booming -Cash in on it!

, u-e, Shi,
or
SEND ONb MONEY-WE
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No orders tesa than $2.50
deposit required on C.O D.

3923 Van Buren. Dept. RC-3.

Culver City. Calif.

Come to the Great

SHOPS OF

COYNE

*RADIOTELEVISION
SERVICE
PRACTICAL SHOP TRAINING
NOT HOME STUDY

Trained Radio men needed now. Get Radio-Television training and be ready for a teal future.
Learn on actual equipment at Coyne.50th
Anniversary Year. Not "Home Study ". Free
employment service to graduates. Many earn
while learning. If you are short of money, ask
about Student Finance Plan. G.I. Approved.
Coupon brings special plan for men of draft age.

SEND COUPON FOR FREE BOOK

K

B. W. COOKE, President

COYNE ELECTRICAL á RADIO SCHOOL
500 S. Pauline St.. Dept. 3y -11H. Chicago 12. IN.

Send Big Free Radio-Television Book. also your ape -

cal plan for men of draft age.
NAME
ADDRESS

STATE

CITY

PEN -OSCIL -LITE
for all radio
Extremely convenient test oscillator
Self powered
Small as pen
servicing: alignment cycles
essaudio to over e00
. ange from 700
cot
Used
sed by Signal Corps Write for Information.
coat
38

GENERAL TEST EQUIPMENT
Buffalo 9, N. T.

Argyle Ave.

RADIO- ELECTRONICS for

People
,HARD -TO-GET PARTS-\
POWERFUL ALL-PURPOSE INDUCTION
MOTOR
IDEAL FOR EXPERIMENTERS-101 USES
Sturdily constructed to precision
standards, this lelf.starting shaded
tole A.C. induction motor is pow.
erful
Some of these Oere: Automatic Tim.
in9 Devices, Current Interrupters,
E lectric
Display., Pho ocell Control
Devices. Electric Bib
Small
Grinders,
Suffers and Polishers.
,

e ls.

Mod-

SirenPumps, theer applications

tta of
Consumes about 15
power and has a speed of 3.000
down, this
r pm. aWhen
rean u -incfl turntable leaded

ü

Ì!

with 200 lbs. dead weight-THAT'S POWER!
convenient
haft Isv /s'deep:
l
he.
mounting studwideshaft
in
°
3116. diamete
ad runs
llo=2o volte. 50 oilretaining
-60
`
lbs.
cycles.
°Shp. °Wt.

leN C. only
YOUR PRICE

$2.45

ULTRA MAGNET
LIFTS MORE THAN 20 TIMES
ITS OWN WEIGHT
LITTLE GIANT MAGNET
Lifts 5 lbs. easily. Weighs
es.
Made Of ALNICO new

Wwid'.

find hundreds of excellent One. for
this high quality permanent magnet.
Measures 23/4 x IYs
Ship. Wt.
24 lbs.
159

-

$1.25

YOUR

GENUINE MICROPHONE TRANSMITTERS
telephone irnoe
a large
telephone Stapp!,
ive W ck. Work perfectly
Regular

iniltere taken (rom

on ton t
cells. Can
F. A. systems, rail
sused
1

ystem., ,tore
Ilona eel.. short-1 lne

..

elehouse-to-

circuits,

phone

arm -to -farm
also to
through
radio
as
concealed dn ictphone
pick -up
Useful replace.
men
battery- operated
Ì °telephone lines.
THESE ARE GENUINE.
TRANSMITT S. MADE 10
KELLOGG. WESTERN
ECTRIC
ICS AND STROMBE.RGCARLSON. excellent In appearance and operation. A
remarkable value and one seldom offered In these
Ship. wt. 1 lb.
ITEM NO. 150
YOUR PRICE
'phone

IM

$1.95

WATTHOUR METER
Completely

hauled and
service.
rvice.

dy for Immediate

for regular 110volt, 60 cycle 2 -wire A.C.
circuit. Simple to install:
d
2 wires from the line
Designed

2 wires to the load. Sturd-

ily constructed in heavy
tat .
8
high, eve
.

wide. 5. deep. Westinghouse.
G. E. Fort Wayne, Snngamn
available make. Shp.
Wother
t. 14 lbs.
ITEM NO. 33

YOUR

$5.95

PRICE....

AMAZING BLACK LIGHT!!

Powerful 250 -Watt ultra- violet Source
chebeat
and most practical
of ay lira.violete light for
general experimental and ent er.

li

ccentms bstanceMakes
liantl Olumt.

transformers of any
kinest.
d needed. Fits any standard
Ne

lamp

typés

Brings y ut

socket.

opelescent

of

hues

beau -

in varioutt

materials. Swell for
amateur parties, plays. etc.: to
Bobtain unique lighting effects.
ulb only. Shp. Wt. 2 lbs.
óUR PRICE

$1.95

WESTERN ELECTRIC BREAST MIKE

This Is a fine Iight.weigbt aircraft carbon micTOpbone It weigh°
only 1 lb.
with bresatnlste
Mike
n ingeand°has 2-way swiveling adjustment so that It can be
position.
aadjusted to ay
orndare e woven

adapted

home

mike
be
broadcasting or

ie plate.
$1.45

HUDSON SPECIALTIES CO.
40 West Broadway, Dept. RE -3 -49. New York 7, N. Y.
I bave circled below the nu lors of the items I'm

ppll

haes)

is

charges)
ñ
enclosed
(NO C.O.D.
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.)
Oit
y deposit ore
la enclosed (20%
fired). Ship order C.O.D. for balance. NO C.O.D.
ORDERS FOR LESS THAN 25.00. SE SURE TO IN

CLYDE SNIPPING CHARGES.
Circle item Na. wanted:
147
159
ISO
57

152
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Meow Print Clearly
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MARCH, 1949

George F. Maedel has been elected vicepresident and general superintendent of
RCA Institutes, Inc., New York, it was
announced by George L. Van Deusen,

Sate

33

mathematics department. He was transferred to the radio frequency department in 1936, and
four years later
was appointed chief
instructor. In November,
became

1944,

PM SPEAKERS

#5

ALNICO

Nof Surplus-All Fresh
Factory Stock
FULLY GUARANTEED
4 inch
$1.19
5 inch

1.39
1.75
1.75

6 inch

6"

E

4" (oval)

OUTPUT
TRANSFORMERS
50L6 type
Push -Pull
6V6

39e

59c
65c
95c
39e

Universal

A.C.-D.C. choke

BROOKS
BO

YESEY

RADIO

DIST.

CORP.

ST., DEPT. A. NEW YORK 7. N. Y.

cylinder.

President Truman
has one of Dr. Brunetti's tiny radio
sending stations in
his office. It is no larger than a flat
cigarette case and broadcasts perfectly
within a range of 200 feet. (See description on page 122.)
As a result of these developments in
miniaturization, it is now possible to
eliminate the wire which dangles from
the earpiece of hearing aids. Although
not yet in production, tiny broadcasting
units have been invented which can be
worn in a vest pocket to pick up sound
and broadcast it to a receiver hidden in
the ear.
Dr. Brunetti's contributions toward
the development of printed electronic
circuits, which use lines of silver ink
instead of wires, have opened new fields
for the production of miniature electronic equipment.
Dr. Brunetti is the author of more
than 30 technical publications as well
as many textbooks, nontechnical publications, and classified reports. He is a
member of the Institute of Radio Engineers and the honorary technical societies, Sigma Xi, Tau Beta Pi, Eta Kappa
Nu, and Pi Tau Pi Sigma.

Mr. Maedel joined RCA Institutes
in 1933 as the first instructor in the

gund

dismountingbrtastplsteY It can be
used as desk mike.
Comes complete with 6.foot cord
and bard rubber plug. Finished in heredxe
.s ahl e.
Shipping weight. 2 lbs.
ITEM NO.
ITEM PRICE

ordering.
shipping
i

engineering electronics section of the
Bureau of Standards, joined the staff of
Stanford Research Institute January 1,
as associate director.
During World War II Dr. Brunetti
had a leading part in the development
of the radar -guided bomb and of the
radio proximity fuze, both major secret
weapons of the war. The proximity
fuze, which explodes anti -aircraft shells
when they are close to the target,
downed thousands of enemy planes.
The inventor also
had a major part
in the development
of the two -way
wrist radio and a
radio transmitter
so small it can be
slipped into a lip-

president.

chest. Straps can be snapped on
R quickly by an ingenious
and

arrangement.
i
excellent

Dr. Cledo Brunetti, former chief of the

stick

most powerful magnet ever made.
The experimenter and hobbyist will
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IRE
SUBSCRIPTION

TO TELEVADS

Market Place Equipment,
Test
The National
Ampli E ui ment, Ampliused Radios,
s,
Text
Recording
Ham Gear,
Pickups,
Mikes,
Equipment.
fiers, Speakers,

other Electronic
Books, and
free subscripstart your
bargains
A posl card will
offering you
tion immediately

galore!

evYM sEs.' .TRADE
YOUR USED ELECTRONIC
AND
RADIO EQUIPMENT
IN TELEVADS
Your advertisement will
be read by more
than 10,000 enthusiastic
prospects, including horns, SWL's,
experimenters,
service men, and other
interested buyers,

Special For A Limited
Time
35 WORDS FOR ONLY
$1.00
IN

TWO

ISSUFC

-

TELEVADS
BOX 1199A

WICHITA, KANSAS

PORTABLE
PHONOGRAPH
KIT -COMPLETE

$11 95

We absolutely supply everything including the solder. All
you need is the soldering iron. Beautiful

-

leatherette
carrying case
Alliance motor

Tu - Tone

he

assistant
superintendent. He

-Astatic

L -82

pickup -S" PM
Speaker
Sylvania or RCA

has been superintendent of RCA Institutes since 1947.

-

tubes only
Punched

riveted

Joseph L. Egan, president of the Western Union Telegraph Company, died at
the age of 62 at Monte Carlo of a heart
a attack.

in- Simple

with

-

chassis

sockets

instructions for Amplifier. A

once -in- lifetime -buy. Only the finest materials
used. ORDER YOURS TODAY WHILE SUPPLY
LASTS. (20% WITH ORDER BALANCE COD.)

SALCO KITS & PARTS CO.
291 BROADWAY, BROOKLYN

I

I

N.Y.
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Robert M. Hanson has joined the Audio
Development Co., Minneapolis, Minn.,
as chief engineer. Mr. Hanson comes
from the Thordarson Electric Company,
Chicago. As chief engineer for that
company for 12 years, Mr. Hanson has
made many friends throughout the
country. The appointment of Mr. Hanson to Audio's staff will relieve vice president Walt Len nert to devote more
of his activities to
new developmental
and research programs for the purpose of improving
and increasing the

BOOST BOTH

TV and FM
With the New

Jerrold TV -FM Booster

technical

the company.

Here is the booster you
have been waiting for.
TV signals are amplified
20 to 30 times over the
entire band -width of each
channel. The gain for the
FM band is even greater.

Paul Hetenyi has been appointed a consulting engineer by Aerovox Corporation of New Bedford, Mass., manufacturers of capacitors.
For the past 25 years, Mr. Hetenyi
has been identified with the capacitor
industry. He was the founder of the
Solar organization, served as its chief
engineer for several years, became its
vice -president in 1932, and later advanced to the presidency which he resigned several months ago.

Increase your enjoyment
of TV and FM with the
new Jerrold TV -FM
Booster. Receive clear
signals at distance of 75
to 100 miles away.
The new Jerrold TV -FM
Booster has everything
you want. Large channel
selector switch has posi-

graphic equipment,

died January 5th
in Lutheran Deaconess Hospital in
Chicago.

Palmer M. Craig has been appointed
director of engineering of the electronics division of Philco Corporation, Philadelphia.
With Philco for 15 years, he served as
chief engineer in charge of radar and
military radio development during the
war. He was named chief engineer of
the company's radio division in 1943.

375"
JERROLD ELECTRONICS CORP.

CENTRE

BUILDING

121 N. BROAD ST. PHILA. 7, PA.

Television is Booming -Cash

itn

RADIO SUPPLY

2033 VENICE BLVD.
LOS ANGELES 6, CALIF.
CLARKSTAN

PHONO NEEDLE
GAUGE
Essential for Micro Groove
& standard equipment. Accurate
adjustment
Net price $1.50.
SEE YOUR

f

JOEE.

scales
ypes tone armts.

and
all

TODAY.

'ó;'We,p;

CLARKSTAN CORP.

Wee Sled.

RADIO DATA
BOOK
moos-

peak gain. When the

-or

V & H

Robert E. Burrows has been appointed
sales and advertising manager of the
Meissner Division of Maguire Industries, Inc., Mt. Carmel, Ill. Burrows was
formerly manager of the home radio department of Westinghouse Electric International Company, New York.

Howell Company,
Chicago manufacturers of photo-

for information.

Items "postpaid" in U.S.A.

NOW!

Joseph H. McNabb,
61, president and
chairman of the
board of Bell Sr

Booster is "OFFt', the antenna is switched through
to the receiver.
You can use Jerrold
Model TV -FM Booster
with combination TV -FM
receivers or separate TV
and FM sets. Stop in at
your radio wholesaler's
or parts jobber to see
the new Jerrold TV -FM
write to us
Booster

All

William J. Barron has been appointed
general sales manager of Merit Coil and
Transformer Corporation, Chicago, succeeding John I. Crocket.

tions for all TV channels
and the entire FM band.
Vernier control at the
top of the cabinet for

CITY

trans-

former service of

INTRODUCTORY OFFERS!
RELAY BUY! Leach type 1154, DPST 10A,
110 VAC 60 CYC coil "brand new"... $1.15
GEAR BOX A MOTOR "RL -42B" Multi- purpose
rotator, reversible, uses 28VDC new $4.50
FILTER VALUE! 8x8x8x8 MFD oil filled 600 VDC wrking w /clamps brand new
$3.95
VARIAC GR type 200-CU 500 watt 0-130 VAC 60 CYC, on asset to any shop new $14.95
DC AMMETER 41/2" face 0 -10 amps new $4.95
MICROAMMETER GE type 31/2" square case
0 -50 calibrated 0 -1.2 brand new only $6.50
ARC-5 T -21 5.3 -7 Meg miner with xtal &
tubes new in original carton,
$6.95
SWINGING CHOKE 5 -15 HY 50 -250 MA
black crackle case new,
$3.50
BARGAIN! 422 Push bock wire 2000 ft. spool,
several colors available
$6.95

THE
PUBLISHERS
OF THE

BRING YOU

THE VIDEO HANDBOOK
Over 800 pages . . . 14 sections, covering every
phase in television . . . handsomely bound in
containing complete, doDuPont Fabrikold
tailed information on how television works, basic
how to design and engineer
through advanced
how to troubleshoot and repair
television .
how to select
sfety procedures
television .
. bow to create
and instal
-television antenna
television show . . . how to build an operating
television receiver . . . how to select a television
r «úver.
The vast amount of information contained in this hook
ran only be briefly outlined here. The VIDEO HANDover 800 illustrations
BOOK contains 800 pages
thousands of vital facts -covering everything you need

...

-

-

for working in Television. All this information is designed for easy reading, quick reference-all in nonmathemaiical language, every point of discussion pictured in diagrams or photographs. The VIDEO HANDcomplete,
BOOK is divided into 14 sections -each
authoritative coverage on its subject -arranged i
practical, easy -to- follow handbook of solutions to every
$5.00
television problem.
Television -Past. Present and Future. Section
Section
3 -The
2- Fundamentals of Electronic Television. SectionReceiver.
Television Station. Section 4 -The Television
Section 5 -The Television Antenna Systems. Section 6Descriptions of
Creating a Television Show. Section
Installing TeleModern Television Receivers. Section
vision Receivers. Section
Servicing Television Receivers.
Section 10- Television Test Eoulpment -how to use
how to buy It. Section 11- Building a Television Receiver.
Section 12-Data Section. Section 13- Television Terms.
Section 14- Bibliography.
Send in your coupon today -make sure you get your ropy
from the first printing of the VIDEO HANDBOOK I And
If you haven't a copy M the famous RADIO DATA BOOK
order one at the same time!

I-

9-

J. F. Walsh has been named sales manager of Westinghouse Home Radio Division, Sunbury, Pa.
He will be in charge of all sales activities of the division, handling Westinghouse radio and television receivers.

Boland

Edward L. Taylor has been appointed
general sales manager of Stewart Warner Corporation radio and television division of Chicago.

Address

en it

...

&

Montclair,

78-

Boyce Inc..
N. J.

it-

RC-39

Please send no the VIDEO HANDBOOK. Enclosed is $5.f0
RADIO DATA BOOK.
Pleats send me
Enclosed is $5.00

th
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City

Zone

State
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The famous

ACA -100 Amplifier

- -

a self- balancing,

drift -correcting, direct- coupled amplifier

the most
satisfying musical amplifier ever designed. Based on
early Loftin.White circuits, perfected by A. C. Shaney
in 1936, and now brought to a standard of quality far
above that of any corresponding amplifier. Exclusive
feetu.es include:

Puskhll
Nee

Triage Espial'.,,
MgeseeHlserlaiutleg eels. mppresser.
I. freq. variable maskers.

Puebpell III aid

If you are satisfied with nothing less thon the best,
write today for free technical literature.
Special modela for oll magnetic cartridges.

tl

AMPLIFIER CORP.
398 -10 Broadway

OF

AMPLIFIER

$1.95
COMPLETELY WIRED,
VOLUME and TONE CONTROLS
3 tubes; with above amplifier only... 41.25
Output trans. 50Lí..
.35
Si Meg. vol. control IS es., per 12
1.50
tg Meg. vol. control with raw .35 ea.. per 12 3.50
AB dual control 200M ohm, .69 ea., per 12
6.90
4' pm speaker
.95

Set of

pm speaker

1.15
1.55
1.39

6' pm speaker
6x4' pm speaker
8" pm speaker

r8'

2.65

AUTO -SPEAKERS MAGNAVOX

6
6

ohm field
ohm field
ohm field

t

same w used
In original

6
equipment
450 ohm with 50L6 output
8' Dynamic 1000 ohm field
12' Dynamic 2508 ohm field
Nationally adv. Pickup & Hardware
Crystal Cartridges L -70A, N7
Alliance motor & Turntable
Ballentine DeLuxe Motor & T.T
Slow speed motor & TT
Slow speed pickup with QT cartridge
Dual speed motor & TT
G.E. Reluctance Cartridge
Phono Pre- Amplifier complete with tube
Phono Oscillator complete with tubes
Oxlllator Coil. 12SÁ7, 15 ea., per 12
WEBSTER -CHICAGO Dual Speed Automatic

5' Dynamic

2.39
2.89
3.29
1.95

2.85
4.75
1.79
1.49
2.50
2.79
3.89
3.89
5.95
4.54
4.95
4.52
1.50

7

j'
yf

New York 13. N. Y.

3 TUBE PHONO

6'

4

f;

AMERICA

OUTSTANDING VALUES

5

,
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OLD RADIOS SUPERIOR
Dear Editor:
I have had the opportunity to compare present-day radios with pioneer
sets of 20 years back. And the comparison certainly does not come out in
favor of the new radios! I have at home
a Freshman Equaphase (vintage 1927)
which is the equal of the present sets
in performance, and decidedly superior
to them in construction.
In the new sets, especially the cheaper
ones, we find a trend toward compactness, even at the sacrifice of performance. The tubes are so crowded together
that the heat they generate is harmful
to other components. The speakers are
reduced in size until the fidelity suffers.
Even the console models, where compactness is not a factor, show much
corner-cutting in construction. Empty
space in the cabinet goes wasted, while
the chassis is severely reduced in size.
The desirability of short leads does not
excuse some of the crowding found.
Certainly short leads are not necessary
in power supplies and high -level audio
stages! Separation of these latter on
another chassis would reduce hum considerably.
However, since the manufacturers
merely make what will sell, it is obvious that the buyer is to blame. People
want compactness, even at the sacrifice
of fidelity and reliability. They want a
streamlined plastic cabinet, even though
it may hide slipshod workmanship. They
want a superhet, because the name

sounds good, even at a loss of fidelity
and greater complication for the same
results. They want beautiful console
cabinets, without realizing that what
goes into the cabinet is taken away
from the receiver proper. And above
all, they want low prices, notwithstanding the rule that in any competitive
field "you get what you pay for." They
have no concept of long -range maintenance, but merely demand that the
radio operate in the store, even though
it may go completely dead as soon as
they get it home.
The answer to all this seems to be
the education of the public in the elementary principles of receiver construction, in which task the manufacturer,
serviceman, and amateur can profitably

participate.

Record Changer, Model 246
29.25
TM t400 INTERMIX CHANGER
Automatic Stop -Special Price
319.95
SEABURG 3 POST INTERMIX CHANGER
Automatic Stop with Q.T. Cartridge
327.58
Broadcast wave trap..39 ea.. per 12
3.90
I
456 KC..39 ea.. per pair
.71
AC line cord, approved rubber plug, .15 ea ,
per
Variable superhet cond., .49 ea., per 5
2.39
Ward Leonard 100 ohm 5 watt res.
.10

CHARLES ERWIN COHN,

Chicago, Ill.

Answers your questions

98 Park Place, Dept. 0, New York 7, N. Y.

For the Beginner and pretes-

sional 14 Chapters from Record
making to Building your own

equipment A repairing.
96

LE -HI ELECTRICAL CO.

480 BROADWAY

MARCH.

DEPT. Il

1949

NEWARK 4, R. J.

DYNAMOTORS & INVERTERS
BD77

-Dynamotor Unit

14v In. 100e, 350
with relay fuse box and filFOB Chicago only
55.75
DM -21 -Dynamotor: Part of BC -312 and BC314. 14v in. 235v. 100 ma out
2.47
PE- 101 -C-Dynamotor unit: 12 or 24v In, outputs 800v, 20ma, 400v, 135ma. 9v.

ma out

ters.

1.1A

2.75

-Dynamotor unit:

PE -55

12v in, 16 amp
500v out. 200 ma. FOB Chicago only 3.75
PE -206 -Inverter unit, rotary converted, 28v
In. 80v at 500VA. 800 cy. out. FOB
Chicago only
3.95
DM -32A -Each 95e. Three for
2.00
DM -53 -Dynamotor used with the DC -733
24v in. 240s', 60ma out. New
2.95

SURPRISE PACKAGE
20 pounds assorted

radio parts. A

$25.00 value for only

;i 1.85

OUTPUT TRANSFORMER
HI -FI.

in Scott -made Navy receiver. Fully
potted. Pri. 5000 ohms, output secondary 600 ohms
CT. inverse feedback sec. 60 ohms CT.
Hoed

$1.49

ONLY

PE -117

UNIVERSAL POWER SUPPLY

6 or 12v input; out, 145v and 90v. less vibrator,
voltage regulator and rectifier tube; Ideal mobile
power supply unit; excellent condition. FOB Chicago
only. Each
$2.95

BC -709 INTERPHONE AMPLIFIER

p

Ideal for aircraft. booster for telephones,
etc. FOB Chicago only

$3.49

VHF TRANSCEIVER
Ideal substitute for SCR-522, freq. range 140 -144 mc.
crystal controlled. 10' watts. The receiver section has
two Individual 1tE sections. feeding a common 3 stage
lOme IF amplifier. Both RF sections may he operated
simultaneously, or either one Individually. The receiver
unit has 13 tubes. The transmitter is of straight
forward design. Transmitter unit has 7 tube,, one
2t032 es final modulated by a pair of 61.8 and push pull. Complete unit In case with tubes. crystals and
diagram less dynamotor.

á14.9S
7

EXCELLENT CONDITION

SMASH VALUES IN RADIO RECEIVERS
BC- 454 -RCVR. NEW
BC- 456-MOD. NEW
BC- 457 -XMTR. NEW
BC- 458 -XMTR. NEW
BC- 459- X31TR. EXC.
BC- 696 -XMTR. EXC.

$7.95
2.95
6.95
7.95
9.95
14.95

CONDENSER
2

MFD. 4000V, ryranol
4

12.95 ea.
310.00

for

GEARED TUNING DIAL
band, vernier. BRAND NEW. Frequency lounge:3.2-4; 6.4 -8; 12.8.16; 19.2 -24; 25.6 -32. Ideal
5

for many applications. An exceptional buy...

á1e39
...

UHF ANTENNA
Suitable for 400 mc citizen band. Ideal for UHF
experimenters. With director and reflector í1a49
elements mounted. BRAND NEW. 2 for.. P
3/4

RPM HI- TORQUE ELECTRIC MOTOR

For rotating ham. FM. television antennae and many
other uses. Operates on 110 VAC 60 cycles. Requires
only 12 MFD condenser. Reversible, quiet, no free
awing. Government cost $40.00.
Now

$3x95

BC-620 TRANSMITTER -RECEIVER UNIT

PRACTICAL-

THE ROSE COMPANY

Prices.

at the LOWEST PRICES!

$9.95

Disc Recording

TELEVISION MANUFACTURERS
W. have Quality Tubes at prices hard-to.
Send for Manufacturers' Confidential

in the COUNTRY

F51 transmitter -receiver. crystal controlled. two channels. freq. range 20 -27.9 mc. 13 tubes. built -In
speaker. dual meter for testing filament
and plate circuits. Used. good

Ali er!ees P.O.a. N.Y.C. -on C.O.D. 25% DepoaiL
Write far IaW.t circular

RADIO TUBES

LARGEST
SURPLUS STOCK

pages. 82

Illustrations in-

cluding Schematics. Pictorials.
graphs. Printed on semi -gloss
75c

POSTPAID

paper easy to read.

-

RECORDISC RECORDING BLANKS
DOUBLE -FACED
10styli $3.98,
Rond
14e
00 Steele) styli 3l
5,000
Heavy Alum. 17e Oie 35e Play needle$1.

e8

fo

-

RADIO -MAIL- ORDERS

75 Barclay St., Dept RE

N. Y. 7, N. T.

FREE!

Our new 8 page catalogue featuring many excel.
lent surplus values. Write for your copy today!

It',
All

FREE!

shipments
specified.

required
% D paie icage

Loa Angeles unfits

residenorder lease add regulla M
ales
tance.

all

tax

orders. Mini
to
rsll mit
remit

ARROW SALES, INC., Dept. R
MAIN OFFICE:
1712.14 S. Michigan Ave., Chicago 5, Illinois
NORTH SIDE BRANCH:
1802 N. Humboldt Blvd., Chicago.
WEST COAST BRANCH:
1260 S. Alvarado, Los Angeles, Calif.

Television is Booming-Cash in on it
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LIKED ''SCREWDRIVER" STORY
Dear Editor:
I have been a reader of your magazine for a long time. The article by
Nickerson in December was interesting
food for thought. The Technotes, Question Box, and editorials are favorites.
Your foreign comments are of little
value to us out here.
My pet peeves are repairmen who
take advantage of customers and servicemen who bend variable capacitors
instead of tuning the i.f.'s.

EVERY SERVICEMAN

CAN

a0d

PC.

SUPERIOR

d
's11e

_;_-'s

TEST EQUIPMENT

THE NEW MODEL

.4kí

W. P. WAGGONER,
Hennessey, Okla.

770-

,Accurate Pocket -Size

SURPLUS DATA INCOMPLETE
Dear Editor:
Let me congratulate you on the January issue, the best you have ever put

VOLT -OHM MILLIAMMETER
OHMS FER VOLT)
,SENSITIVITY: 1000

Features:
Compact-measures

3'

: %'

Uses latest design 2% accurate

reeler.

Sae
It is

zero adjustment

holds

for

1

Mil. D'Arsonval type

both

resistance ranges.

out.

from one
not necessary to readjust when switching
time ..Aston' range to another. This is an important

I have noticed that very few radio
publications have good, clear articles
on converting surplus gear for commercial and amateur work. The principal
complaint is that none of them give the
original diagrams of the equipment before conversion. This would seem essential to an understanding of the converting process. A series of surplus conversion articles with this in mind would be

in this
vasing feature never before included in a V.O.M.
price range.
case.
molded
-cornered.
in
round
Doused

Beautiful

ith conures long -lifefevenletters
white, insures
permanent.
rmal
stant use.
/150!
0-15;30
RANGES:
VOLTAGE
Spec.fications:
3000
300 I
ISO 750 1600
D.C. VOLTAGE RANGES: 0.71/y -15'75
Ma. 0.11 z Amps.
O.C. CURRENT RANGES: 0.114 15.150
Alts.
Megonm.
2 RESISTANCE RANGES: 0.500 ohm. 0.1
$
The Model 770 comes complete with
and
.p
leads
test
batteries,
sell- contained
NET
all operating instructions.
complete line of radio test equipment.
We m an
Write Dept` RC -3 for FREE catalog today!

vole.

MOD. BY

(ti

welcome.

CO.
SUPERIOR INSTRUMENTS
Y.
Fulton St.,

227

OLIVER PARSONS,

New York 7, N.

at your regular jobber

rGREAT VALUES FROM MORT'S RADIO SHACK
AMPLIFIER
NEW HF 10 HFTRUSOUND
amplifier
NOTE THESE TERRIFIC FEATURES
10
The
is a general purpose

10

and microphone. It
is engineered and

Hum level 70 db below 12 watts.
Tone compenaatlon. Separate continuously variable
bus and treble controls.
Treble -from plus 10 db to minus 15 db at 10.000

production of sound,
music and speech
from records, radio

built to meet the
high quality stand-

ards required of an
amplifier when used
In conjunction with
the new high fidelity

pickups. FM -AM
Compares equally with Amplifiers

selling for

as 5711.00.

as

muchQ

Each..

5

++

I

unen and wide range
speaker systems.
liundredsof satlefled
users recommend this
fine New

Complete with Tubes and Cover

watts undistorted power output 18 watts peak.
Inputs: High Gain for variable reluctance pickup.:
for high impedance mikes. low Gain for FM -AM
tuners and high output pickups.
Selector switch for rapid changeover.

unit of small sire
16 7x9 ":7 71 designed
for high quality re-

Amplifier.

Trusound

cps.

Bass-from plus 10 db to minus 15 db at 50 cps.

Note -flat

51335

ea.

OUTPUT
TRANSFORMER KITS
10 of the most popular and desired
output transformers make up this
useful kit. Offered at the unheard of
low price of
=2.50 per kit of 10 transformers.

control.

ROTARY WAFER SWITCHES

STANDARD BRAND
RECORD CHANGERS
Never before have these popular
record changers been offered at such
terrifically low prices. 10" or 12"
records are changed automatically.
Because of the low price we are
unable to name this well known
brand. An unusual value at

characteristics obtained with

centered.
Output impedance 1, 4. 8. 16 and 500 ohms.
Straight AC for 110 -120V 50 -60 cycles fused.
Tubes-60L7, BSC?, 2 -6V6. 5Y3.
Chassis and shield silver gray hammerloid finish.

Single Pole, Double Throw switches.
Suitable for Phono -Radio Changeover. 10 for $1.19

SPECIAL ASSORTMENT
BAND SWITCH KIT
POWER
TRANSFORMER

600V C.T. at 7 mills.
6.3V. 2% Amp.: 5V. 3
Amp. Fully shielded.
Save even more by
buying in lots of 10.
$1.65 euh
On lots of 10)
$1.95 euh
(less than 10)

WRITE FOR OUR
FREE 1949 CATALOG

Consists of 10
and often used
by buying this
Kit of 10 Band

of the most popular
band switches. SAVE
much needed kit.
Switches

52.4!

NEW LOW PRICE ON
SPEAKERS
S" PM

Heavy Slug Speakers

3" Speaker with

Deposit

m order.

Palen.

-

$1.19. 10 for $9.60
Output Transformer
S1.35 each

O.O.D.

INC. OF CHICAGO

Dept. RC -3, 630 W. Randolph Sf., Chicago 6, Illinois

Television is Booming -Cash in on it!

SCANS TELEVISION'S FUTURE
Dear Editor:
Your recent editorial (December issue) on the topic of "Multiperception"
caught my intense interest. I think most
of us have become so bewildered by the

mechanics and economics of television
that we fail sometimes to think of the
ultimate functions of this promising
new communications system. For this
reason, I thought your editorial brought
out an important point, especially as
television may relate to printed media.
It seems natural for me to think in
terms of :
...business, commercial and educational
TV systems
...reduction in TV home chassis
through printed circuits and subminiature tubes and components
...projection advantages in eventual
home receivers
...rural television systems through

signal heterodyning on alternate
frequencies via optical paths from
mountain top to mountain top
...chromatic television schedules and
uses in theatre systems, initially on
exclusive channels
... Phonevision's application to theatre
use

...electronic television recording, by-

F.0.11. Chicago.

MORT'S RADIO SHACK,

Jefferson City, Mo.
(In many cases the original circuits
may be obtained from various sources.
The Government Printing Office, for example, supplies on request a list of manuals on much declassified surplus equipment. A number of books of conversion
diagrams are also published.- Editor)

passing optical conversion between
camera and screen
... Stratovision for networking, instead
RADIO- ELECTRONICS for

MASTER OSCILLATOR
UNITS

-

---

u. o. unite designed for apecatlon

139

'.

with TBK -19 transmitters. FlexMe plug In units using Type 860
Tube In ECO circuit. Tunes 2000

DIAGRAM.

'

I

i

ice

01A

IOY
12A6
121(8V
12SF7
12SR7
158
28137

2132
2138
2139

$0.45
4.85
.69
.69
25.00
25.00
25.00
25.00
25.00
25.00
35.00
35.00

2140

60.00

225

2149
2155

85.00
35.00

268 -A

3131

55.00
.69
2.25
.60

530

1024
2C21

2C22
2121

-A

2122
2126
2127
2131

DYNAMOTORS
Input

Type
BD

Output

Volts Amps Volts
It 90
loos

PE 73CM

28

P M 3C
DM
.0516

14

ZA. PARR -2
DM 21
DM 210%

12/24

19
6.2

6.2

28

1.1

14

3.3
1.6
2.3
1.25

DM 33A
DM 42

28
12
12
28
14

PE 86
PE 10IC

13/26

12.8/

28
27
28

6.3
3.25
1.75
1.2

DM 25
DM 28R

BO AR 93
23350
35 %0458
ZA .0515
B -19 pack
D

28

12/24

-104

DA

12

7

48

1.25

4/2
9.4

12

-3A

28

10

1000
330

-5053

28

1.4

26.5
13
26

12.8
6.3

.3ps

.350

.170

12/2753/.170
250
235

.010
.090

2:35

.090

250
25-

.050
.070
.250

540
515
1030
250
400
800
375
285
250
500
275
500
225
440
300
150

DA -7A
CW 21AAX

Amps

14.5
250
1100
400

800
9

.110
.050
.060

.135
.020
.150

.075
.060

Radio

Set
P lee'
BS t91 $2P I N
10.00 LN

BC 375
RU 7

9.

N
N

3. 5N
3. 5 N

BC 348
-BC 348

2.

9

8.

9

5.
6.

0
0

NN
N
N

4.95 N
3.5 N
3.5 N

APN -1

.100

TCS

3.9- N

II

9.9' N

14.9- N

TYPEWRITER
for Standard

SCR 522

8.9-

.010

APN -1
TA -2J

3.9
25.0
17.5

1.12

Steel
(lack

Panel

3.50

3DP1

2.25
2.95
3.85
.79

5FP7

5130
6G

6L6GA

N
N

Deep. Affording Full
Space.
Grey
Crackle Finish. New.
ea. $9.90

715 -B
72013Y
723 -A /B

724B
725 -A

7c4

801

804
815
836

1961

5.00

35

M.O. Coils

9002

.65

$1.00 ea.

25.00
12.00
50.00
3.60
12.50

9 95

2.50
1.15

CROSS POINTER INDICATOR
ID
N -9 Dual 0 -260 miereamp.
movement in 3' case. Each movement
mement
brought out to

rear. Originally
ment. New
ZA Type

6 -term

Used

In

.85

P.A. Coils
$1 00 ea.

.47

Antenna
Loaning Coils

1.95
.79
.75

-tea,

85 ea.

HAND GENERATORS

D

receptacle at
ILS Mole55.50
$10.00

T -17 elements

--

GN 35: 350 v,
e.

GO

ma; 8v, 2.5 A. New. with hand crank

ON 45: 500 v, 100 ma; (iv,
with cranks

3

Slight

amps.

COMMUNICATIONS EQUIPMENT CO.
MANUFACTURERS QUANTITIES AVAILABLE

of home service, modification of original plans
...why the video portion will be frequency-modulated into the home

eventually (England's experiments)
original advertising applications of
video.
WILLIAM P. PENCE,

Johnson City, Tenn.
FOR SAFER TV SETS

NEW TELEVISION
ANTENNA ROTATOR

N1

still better.
It won't be long until TV sets will
have been serviced quite a few times;
major repairs will be required and the
repairman will have to push the chassis
around on the bench a good deal. This
might make the tube break, with consequent danger of serious injury to the
serviceman.

PETE

J.

FORADAB,

Canton, Ohio
(The days of "pushing a chassis
around" on the service bench went out
forever with the coming of television!
The alert repairman will quickly adapt
his techniques to handle safely and
carefully the more than a million televisers now in the public's hands, even
though metal shields and metal tubes
may make future tubes safer. The man MARCH, 949

12/24 V. DC

28

V. DC

V. DC
12/24 V. DC
14

28 V. DC

No.

D 902
D 401

19S/ARKII P/. 3

F/ BC-845
500 V. 50 MA
F/ Comm. Receivers

230 V. 100 MA
440 V. 200
and 220 V. 100

MA-

Mast

Base

Mounting

with

GENERATORS

DYNAMOTORS
OUTPUT:
STOCK NO.: PRICE:
DM 635 X
$3.95

F/

P-48

to receive Mast Section MS -53.
Mast Base only
$2.95
MAST SECTIONS: For above MP -48,
tubular steel. co -Der coated. paintedin 3 foot sections. Bottom section MS -53 can be used
to make any length. MS- 52- 51 -50 -49 for taper. Screw -in
type. Any Section -Price
50 each

SELSYN TRANSMITTER AND INDICATOR
Ideal as Itadlo Beam punition indicator for Ham. Television, or Commercial use. Complete with five -Inch 1 -82
Indicator. Autosyn Trans., 12 Volt 80 cycle transformer.
and wiring instructions. Price: (Used & Tested)..87.95
Price: Autosyn Transmitter only
$2.95

405 V. 95 SIA
220 V. 100 MA
940 V. 200 MA
F/ BCR 522

9 -4124

heavy vertical coil spring, Insulated at

-

V. DC
12 V. DC
12 V. DC
28 V. DC
12/24 V. DC
19/26 V. DC

DIGBY

top

TRANSFORMER -For above Rotator
110 V. 60 cycle Primary; 36 V.A.C.
See. Price
$2.95

INPUT:

PHONE

WHIP ANTENNA FOR MOBILE

Ideal reversible motor for rotating all
types of antennas at the top. Weighs
only 4% lbs. Rica: 7 %" L. lees shaft.
Gear box and Mtg.: 4 % x 3Sí'. Motor
sire: 5' L. z 204 D. Shaft eke:
%" x 1 %' threaded. Operates from 24
V. DC. 2 amps 4.5 RPM or 36 V.A.C.
Torque: 70 lbs. per inch. Price. .$8.95

9

en cond.

AND STATIONARY USE

Dear Editor:

I would like to call to the attention
of TV receiver manufacturers the increased safety provided the serviceman
by a metal shield placed around the
cathode -ray tube. This has been done
by some makers. A plastic, transparent
front to go with the shield would be

$12.50

se,

$12.50

All merchandise guaranteed. Mail orders promptly filled. All prices, F.O.B. New York City.
Send Money Order or Check. Only shipping charges sent C.O.D.

New York 1, N.Y,

Freq.
Range

85 ea.

s

1

1.75

-A

.70
LOO

1.00
.72

$35.00

6029
7247
6033
3.4 Me.
6030
9293
6034
4-5.3 Mc.
CONVLKBION KIT, consisting of 1 -5I 0 coil. PA coil.
I- ANTENNA COIL, in any one particular frequency
20.00 range
$2.00
165.00 ARC No. 4990, variable xmtg capacitor. 22 -.4 -145 namf.
40.00 or spacing. 11 rotors. Each
7500 ARC 5632 Var. Nmtg. capacitor. 29.2-117 mmf $1.00
06"
75.00 spacing. 18 rotors, worm drive: 9:1
51.00
75.00 80 METER VFO KIT. Kit consists of the following:
ML 100
60.00
-6029 M.O. toll: 1 -5632 tuning condenser; 1 -4990 padding
OK59
65.00 cap; 1 -ARC-5 Xmtr. schematic. Complete kit
$2.75
0(60
65.00
INSTRUCTION MANUALS
0K61
65.00
312. BC 342
$I.00
\!C
0K62
65.00
t R 281
$1.25 Stark II
1.00
'
RCA 932
.65 J.'t
1.00 SCR 508
Lgpt.
1.50
VR 91
1.00
VIBRATORS
VR 130
1.25
VR 135
1.25 TR 1210. 12 vdc. 5 pin
$1.00
()AK
V
-6675,
24 -32 vdc, 7 pin
LOO
VR 137
1.25
1.00
VU 120
Log Mal. Tl'pe G534C, 12 safe. 5 pin
1.00
VU 134
1.00 Mal. Type 11629 -C. 12 vdc, 4 pin
Redlart
VR2,
6e.
DC.
6-pin
special
1.00
W L532
4.75
Mfrs. quantities available.
WN 150
3.00
WT 260
MICROPHONE ELEMENTS
5.00
Carbon transmitter element for TS11 -J, TS11 -L, TS13 -E.
4 With Cavity.
Photocell.
TS15 -A
$ .75 ea.
Element for microphone T24. 30 ohm resistance
.95 ea.

25.00
15.00
2.25
1.10

726 -A
800

1.00

6SC7

-A

721

A Cond.

38 amp.
500 volt

CONVERSION COILS FOR ARC -5
TRANSMITTERS

.21

EF 50
E -1148
F -127
FG258A
FC 271
GL 562
GL 623
GL 697

2.85
02000

714AY

PÉ.06

°'

.35

CE072

as

704 -A

707 -B

39.50
2.00

7E6

N

703A

Used.

28 VDC @
Output: 80 volts @
amps. 8pl
cywith
'Leland. New, complete with
enclosed relay filter. Instruction book
$12.50
40.00 CE í5D21
N13; Input: 27 vdc, 35 amp. Output: 115 y.
1.95
549.85
495 19.1 VA. 400 ey. 1PF. New

1.95
.59
15.00

9004

20.00
19.50
25.00
90.00
45.00
3.95
4.00
90.00
.89
7.00

705A

1.95

5CP1

8.80

Input: 25 -28 VDC
@ 92 amps, Output: 115 volts
1500 volt-amps, 380 -500
@
cycles. New. Berm Sealed fee

w

e
-

837
843
860
861
871
876
1005
1619
1624
1629

.49
.72
3.85

532
559
562
615

4.95
3.75
3.50
8.00

sing

(Spec.)
(Spec.)
39/44
35/51
227A
30
45

531

1.50

Liberty St.

Working

.

3CPI
3021 -A

131 -C

S1ig.

11

0"

.

306

.60
.35
.65
.49
.72
1.40
.75
.70
.59

355A
417A

.70
.79

DESK WELLS

x 19. W ` ,A"
Thick. Well is 22 Wide.

101/2"

3BP1
3C24
3C30

7E5

LN -Like New.
"Less Filter Box & Rel ye.
Replacement dynamotor for PE 73. less filter box. .81 .00
N -New.

2a2/879

3EPI
SCR 506
LN 3FP7
305
RC 36
3.95
SBPI
SCR 515 5. 5 N
5BP4

Mark

.060
.400
.135
.020

5
5

5.50

ARC -5
BC -5
BC 312
BC 367

.050
.110
.050
.200
.260

19,0

PE 218:

52.50 EA.

GREAT TUBE VALUES

In 6 bends. Freq. Determining elements are enclosed
in shock mounted oven assembly.
and has freq. monitor YU link
coupled to output Net Wt.: 138
lbs. Dim.: 21 In. d x 14% in. W
x 25í/e In. H. New (with tube)
5150.00
to 4565

INVERTERS

NBFM -465 KC DISCRIM XFMRS.
FOSTER- SEELEY WITH CIRCUIT

94

4t3

PE 101
USA/0151

DM 32
DM 20

3.95
7.95

7.95

9.50
2.95
1.95

HOMELITE ENGINES-Consist of a 30 Volt DC. 50
ampere 11500 watt) generator driven by a single cylinder,
two cycle car-cooled gasoline engine approx. 3 HP. Rope
or electric starting. Prices: As Is: $39.50. Tested.$49.50
DELCO ENGINES -Consist of a 12 Volt DC 750 watt
generator driven by a one cylinder, four cycle air- cooled
gasoline engine approx. 2 HP. with self- starter and
voltage regulat,r. Used to charge but. In Gov't vehicles.
Tested. Price
$79.50
SELSYNS
Volt 60 cycle, 7841, Sises V
$5.95 Pur
2JIGI -110 Vclt 80 cycle, Instructions
$3.00 Pair
TG10 KEYER -A well designed automatic keyer that
ean be used for rtdo classes. Photo cell Is actuated by
Ink tape recording; can he converted easily to a 25 watt
amplifier. 110 V. 80 cycle operation. Price: Used and
110

Tested

$19.95

1.95

MOTOR CONTROL RHEOSTAT

3.95

Heavy duty, wire wound control for regulating speed of
AC or DC motors. toy trains, etc. 150 watt, 8.28 ohms..
5 amps. Price
$1.75
-

MA
9.95
400 Cycle Inverter MC 149F
(Reconditioned) 12.95

MOTORS
or 12 Volt AC -DC' Heavy Duty reversible Motor with
5/18' x 7/16 shaft Price: New
$2.95
8 Volt AC -DC Motor-Ideal for auto fans. models. etc.
G

INTERPHONE AMPLIFIER

BC -347

Army Aircraft Type. Uses 6F8 Tube. Completely enclosed. Size: 21' z 4' z 6'. Less Tube, Price -Eaeb 79c
Or -Three (3) for
$2.00

Shaft W z 34, Used -Tested
$1.50
Model Moor -12 Voll AC -DC %" double end shaft
TRANSTAT VOLTAGE REGULATOR
Moor. Sire: 2 % L z 2 %' W z 154 H. Price.
81.50
For 80 cycle AC soilage regulation. 103 V -126 V at
110 Volt 80 cycle. Bali Bearing Motor. approx 3500
2.7 mope. Price: NEW
89.95
RPM. 1/23 H.P. Shaft: 3/16' z %'. Motor else: 81/4"
RECTIFIER UNIT -110 Volt 60 cycle input: output 12
L z 4' H. Converted type. Price
$2.95
V. DC 10 amps. Can be used to charge batteries or
Hand Tool Motor -12 Volt AC -DC -5600 RPM. 311 L x
DC equipment Electronic Lab. mfg. Price:
1W' Dia. with Wined shaft 54" D z
L. Price $2.95
operate
$29.95
ADDRESS DEPT. RE
ALL PR ICES F.O.8., LIM A, OHIO
75% DEPOSIT ON COD ORDERS

1'

FAIR RADIO SALES

132 SOUTH MAIN

ST.

LIMA, OHIO

Television is Booming-Cash is on it!
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CONVERT DIRECT

-

TELEVISION

VIEW

TO

PROJECTION TELEVISION!
Any electro- magnetic deflection TV set can be converted! All you need are
power supply.
3 basic components: lens, tube and

SUPPLY

Ily

Width II'. Height
New Improved unit of exceptional regulation.
Has a focus control pot built in for use with
STP4 Tube. Voltage variable from 27 to 30
KV. Supply utilizes 6 tubes.

Net price, including DC Power
Supply

F1.9

PROJECTION
TV LENS
Dimensions: Length

7 ",

Diameter 41/4"

The use of radio waves (electro -magnetic energy) for the control of a motor
vehicle and particularly the solenoid
appearing on page 24 are fully covered
in U.S. patent No. 2,388,748. This patent was issued to me on November 13,
1945, over three years ago.
I am sure that you, Mr. Gernsback,
as the veritable "father" of electronic
experimenters, will do everything in
your power to protect the inventor.
While I have no objection to publication of the article, readers should know
that the principles described may not
be used commercially without a license.
K. A. KOPETZKY,

5TP4

(127.0 mm.) This lens incorporates in barrel a corrective lens for use
EF.5

for January.

used.
5. In some sets it might be necessary to
increase the video drive. This can be accomplished by raising the voltages on the
screens and plates of the video output tubes.
On some sets the bias to the 5TP4 might
have to be changed to allow brightness control. Some mechanical changes might be
necessary on the mounting of the tube, but
they are simple to accomplish.
Instructions on how to make convenions are
included free with each purchase

SPELLMAN

F1.9

I have just noticed the article, Radio
Controlled Bus written by M. Gordon
Moses on page 22 of RADIO -ELECTRONICS

is

599.50

in.

Chicago, Ill.

PROJECTION
KINESCOPE

with a 5TP4 projection tube. It is easily removable for use with flat type tubes. Lens
con be utilized to project picture sizes from
several inches to 7 x 9 feet.
$9D
Complete with mounting ring
Machined Clotted Mounting Ring available for
hand focusing adjustment. Has 4 holes for
easy mounting on plate. 58.00 extra.

LIKES HALLOWS AND LANGHAM
Dear Editor:
I enjoy Mr. Langham's sound articles
because they are easy to read and because Mr. Langham obviously knows of
what he speaks. Major Hallows' European Report is always read with interest. Let's have more news of new circuit developments and designs in other
countries. I was pleased to note the fine
article on supersonic bias in the January issue and I hope you will include
such an article by an authority on

TUBE

Oniy

Features a metal backed white fluorescent
screen having high brightness and contrast.
$67.50
Net Price
Include 25% Deposit with Order, Balance

SPELLMAN TELEVISION CO., INC.
DEPT. 8

,130

24th

WEST

FACTORY

LEG O NE FOR OVER 20 YEARS!

SPEAKER ACCESSORIES KITS
repair your own
MONEY .
. SAVE
SAVE TIME
with. these professsiopnaall' designed kits -include
speakers
sable aasortmentfor
KIT A: SPEAKER CONES. An indisppee
quality
e
rryy
Bello Shop! 12 nneiE. 4'nto
inri.). !Ras Voice colla.
oulded & free -edge (magnetic .........
$2.00
... .. .. ..
Kit of 12 ..
BIG
NIT S: SPEAKER REPAIR KIT. The
and convenience!
r
many times the price In savings
worth
25 voice
tg Inge. 10
25 as td.
chamois leather segcoil forma, 3 yds. felt strip. 20 speaker
Bement, incl.
ent, kit of 16 shims Ai tube

CLIP:

....

ntts

inaIAL:

4 -TUBE

,

7F7. 7Y4). See July '47 Radio
to phono
Craft for
finike amplifer. Black
ish case & elide -In chassis. 110V.

00
cycle.
tubes

(r

$2.49
33.95!

KIT A AND B. Both for
AMPLIFIER (2 -7C5.

9sAishilliit30/.".
CHANGER

Less

s

nn enamel. Less LAlaaBrow

3A0 FUSES:. ,, 11/4. 246 4or5
amps. 250V ea. 3e; 25 for 69c
45e I.F.'s double tuned.
LÉ
2
Input or output. WH 49e
THEY L AST
WIRE 818 AWO solid,
75c
BCC. per Ib.
MIDGET AUDIO TRANSFORMER
(1x1>s'x2'). 3:1 for Interetjte

1e

O

i

NEARING AID

MINIATURE PARTS

RM -4 RECORDING MOTOR (0.1.)
A LEOTONE SPECIALI
Heavy duty 110V. 80 cycles, silent operating. For WIRE,
etc.
TAPE or DISC RECORDING. fans, displays,
5/16. O.D. haft: 3 %' s0. s 2 %e. Less turntable.
mtg. plate & reduction drive wheel. Shpg. $4.95
8 lbs.

w1.

ALNICO
Radio -Amplifier

Steel Cabinets
Thls handsome.
multi -use cabinet
made for RCA. will
beautify any RAIIIII
AMPLIFIER,
or ELECTRONIC EQPT
POWER SC1'PLY, TEST EQI'T., MEDICAL, or INDUSTRIAL APPARATUS.
Sloping dial. Ie96x1 %1 glistening chromium grillo & side trim. Marine grey, wrinkle
finish.

Overall

5-3680

L

CLIP THIS COUPON FOR THE LATEST INFORMATION
FROM THE LEOTONE HOUSE OF BARGAINS!

18Wx9.i.xl1Hz'. Rubber

bumper feel. Shpg. wt.

10

$1 98

lbs.

BRAND NEW. ONLY

etc.

tone

A

S-CHECK THOSE DESIRED
FREE
RECORDING FARTS S O ALNICO MAGNETS
ACCESSORIES
O RADIO & ELECTRONIC
SUPPLIES
O GEARS. SHAFTS S.

SPEAKER
REPAIRS

.

11, N. Y.

STREET, NEW YORK

ful

0 sstd.
oMAGNETS:

KIT

t

Kit of

1Alock.

power-

$ 9ë

Circular.

Rs

AUTO SU

distributor.
plugs
Elbow type 7c ea. 18 for..51.00

foil

"OUNCER" OUTPUT
FORMER
Ohm ta ed

ytht

(C -223
TUNING UNIT TU -17A sB
crystals. shod. w B lbs..$3.95
I

JUMBO RADIO PARTS

TV -FM ANTENNA POLE BRACKETS. Easily Installed on any walL Sturdy die -cast aluminum supports
any TV antenna pole up to 1 %' O.D. With $1 .39

A real buy for every Radioman: new & dismantled
Stadio & Electronic parta. 17 FULL POUNDS of
COILS, TRANSFORMERS, CONTROL. KEY. RESISTORS, CONDENSERS. SPEAKER ACCESSORIES, WIRE. HARDWARE, ETC. ALL THIS
AND MUCH MORE (Shpg. wt. 21 lbs.)
ONLY
RADIO HARDWARE TREASURE: handy assortment of approx. 1000 nuts. screws, washers, lugs. etc.
for every radio need. (Shpg- wt. 2 lbs.) FOR

le

O111-36

DYNAMOTORS. 24V to 220V ® Soma. com9110
6 lbs. ONLY

plete with filter system. Shpg. wt.

TUBES! TUBES! TUBES!

35

ASSORTED

$2.95

ONLY

7.T.VA Uconá°lon tGUARANTEEDrt90DAYSTSVnsealedGcaarttoYst.

25. 39. 71. 85. 573, 6A4, BAT, 6116, 6K77

527.tß 4tir 8,
617.
50, 78. 1A7, 1t.A6. 11.114. 574 6A8. OSKI.
424. 41. 46.647.
OL7 SUS. 6U7. BSA?. 0507. Á6H7,
605. SFB.
12527.

12SA7,
7A?, 7Aß. 756. 787. 7Y4. 12BA8. 1213E6.
49e
12SK7. 12567. 351.6. 501.6. 1232 or 1019
TUSE CARTONS: Minieure Ile sq. x 21/4i, per 100..s 95e
sq. x 3V4i. per 100
GT sise
y1.4
100
47/4e).
Medium ((1t/'
ií1.79
uix
Large (2 sq.

x

Television is Booming -Cash in on it!

Min
Please add sufficient posta0e-gemcee Irefunded ,e

LEóToNE
67 DEY STREET,

neither radio nor electronics!

E. C. HOPPER,
Ottawa, Canada
(Yet many readers like to read these
April First stories, which sometimes
as with the Transistor -are short -range
predictions of coming events. Editor)

-

SOLO,

SPECIALS FROM OUR
T. V. DEPARTMENT!
mtg. hardware. Shpg. wt. 2 lbs.. per pr.
FOCUS COIL for magnetically focused kinescopes.
or 15' tubes. Fully shielded.
For use with le',
Triangular 4 %' mtg. 19 /16e center hole. Shag. wt.
11.000 ohms DC.55.25
4 lbs. 275 ohms DC $4.25
SAFETY WINDOW for 7' tube. Hey. moulded clear
49e
acetate with mtg. flange. SPECIAL

sound in each issue.
The thing I like least is to see two
or three pages of good space wasted
each April on some ridiculous gag story,
such as the "Tubeless Homo- Heteradio," April, 1948, issue. Surely this is

le. primary' to voice

Matches Beam Power Tubes
etc.). ea.....4ÓO
12.
085
1l.

men.-Editor)
Dear Editor:

practically all sets are:
I. Eliminate present hi- voltage source. In
most cases removing the hi- voltage rectifier
tube will suffice.
2. 5TP4, being an electrostatic focus type
and mirror back tube, does not require a
locus coil or iron trap. These can be left
on chassis or the leads can be shorted out
and coils removed.
3. The some sweep yoke in the net is used,
the only precaution necessary is to tape the
neck of the projection tube to prevent corona
and grounding of yoke.
4. The connections on the 5TP4 are the same
as for the 108P4 and I5AP4 and similar types,
the difference being the focus connections on
Pin 6 and 7. This means the same tube socket
The steps necessary in

Dimensions: Length 14e.

tubes with gloves and goggles" also deserves more attention than it gets from
many otherwise competent radio repairBUS SOLENOID PATENTED

CONVERSIONS ARE SIMPLE!

30 KY RF POWER

ufacturer's plain instruction: "Handle

RADIO
CO.

NEW YORK 7, N. Y.

TECHNOTES VALUABLE

Dear Editor:
How about a few more articles like
those by James R. Langham? I think an
article written in story form with a bit
of humor is very informative as well as
being amusing. Of course I don't mean
that all articles should be written that
way! (Probably few authors could
write them.-Editor)
I regard the Technote Section very
highly, as well as articles such as W. G.
Eslick's "Time- Saving Repair Tips"
(July, 1948). The magazine has provided me with much of my radio education and I hope it will continue to do so
in the future.
BERT DE KAT,

Minburn, Alberta

RADIO- ELECTRONICS for

Book Reviews
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MOST- OFTEN - NEEDED 1948 TELEVISION
SERVICING INFORMATION, compiled by M. N.
Reitman. Published by Supreme Publications,
Chicago. 8% z 11 inches, 144 pages plus 7 toldin blueprints. Price $3.00.

OPPORTUNITY AD -LETS
a word for
Name, address and initials must be
included at the above rate. Cash should accompany
all classified advertisements unless placed by an
accredited advertising agency. No advertisement for
less than ten words accepted. Ten percent discount
six issues, twenty percent for twelve issues. Objectionable or misleading advertisements not accepted.
Advertisements for April, 1949, issue, must reach
us not later than February 24, 1949.
Radio- Electronics, 25 W. Broadway, New York 7. N. Y.

A book containing schematic diagrams, photographs and pertinent servicing information on 16 television receivers made by 11 manufacturers. The
servicing information includes partial
schematics of different parts of the set,
drawings showing locations of major
components, dial stringing guides, oscillographic patterns of signals found at
test points throughout the receiver, and
photographs of normal test patterns
and those obtained when the set is misaligned or out of adjustment.
Diagrams of the Admiral 30A1, Belmont 22A21 and 22A22, Hallicrafters
T-54 and 505, Motorola VT71, RCA
8TS30, and Sonora 700 are among those
included in the book.
RADAR PRIMER by J. L. Hornung. Published
by MeGraw -Hill Book Company, New York. 5%
z 8% inches, 218 pages. Price $3.68.

Basic radar fundamentals are discussed with surprising thoroughness
without recourse to mathematical examples or analogies. After reading the
book, the average reader will have a
conversant knowledge of radar-how it
works and what it does.
The author discusses air-borne and
marine radar, radio and radar altimeters, blind -landing systems, GCA, loran, sonar, microwave theory, and basic
television transmitting and receiving
methods and equipment. He uses wellselected drawings and photographs to
illustrate all phases of his material.
This is not a text, but it will provide
interesting and worth-while reading
material for high -school science students, science clubs, and the average
person interested in the what, why, and
how of modern scientific developments.

-R.F.S.

ELEMENTS OF NOMOGRAPHY, by Raymond
D. Douglass and Douglas P. Adams. Published by
McGraw -Hill Book Co., Inc., New York. 6% z 9s/e
inches, 209 pages. Price $3.50.

The nomograph is a convenient method of solving mathematical equations
by placing a straightedge across a
series of graduated lines. Unknown values can be found by inspection if certain of the other values are known.
While simpler nomographs (A=BC, for
instance) can be drawn by trial, more
complex diagrams require exact knowledge.
This book gives the theory of nomography in purely mathematical terms,
together with basic instructions on
drafting the charts. The text is made
up almost entirely of equations and "illustrative examples" showing how each
new principle is applied. It requires the
most careful reading, without which
the student will not be likely to learn
anything at all. General statements are
rare and each point must be understood
thoroughly before going on to the next.
The technician anxious to learn how
to make nomographs for general distribution, or the student interested in
nomography as a hobby, will do well to
study the book.-R.H.D.
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Advertisements in this section cost 23c

each Insertion.

Send for

3 Years Proved Radio Repairing Simplified
System: $1.00. Box 178E, Lake Hiawatha, New Jersey.

MILLIAMMETERS. WESTON 2" dis. Sensitive 0 -1 mil
movement $2.95. NEON GLOW LAMPS. l4 watt GE -NE48. List 40e, 10 for $1.50. RECTIFIERS, 115 AC to
110 DC, center -tap. 6 amps. $4.95. 2 -jaw MECHANICAL
RETRIEVER, pick up screws, ate. $1.00. Send check or
money- order. All items postpaid. ANCHOR SURPLUS
Dept. E., 6987 W. Fort Detroit 9, Mich.

-

SELECTED GROUP OF MEN. GRADUATES OF WELL known trade school, desire employment in Radio Field.
Will travel anywhere. Qualified In radio servicing. installation, test instruments. circuit operation, etc. Contact
Placement Dept.. Eastern Technical School. 888 Purchase
Street, New Bedford, Mass.

PHONOGRAPH RECORDS CHEAP. CATALOGUE.
Paramount, BJ -313 East Market, Wilkes -Barre. Penna.

AMATEUR RADIO LICENSES. COMPLETE THEORY
preparation for passing amateur radio examinations. Home
study and resident courses. American Radio Institute.
101 West 63rd SL, New York City. See our ad on Page 143.
MAGAZINES (BACK DATED)- FOREIGN, DOMESTIC.
arts. Books. booklets. subscriptions, pin-ups. etc. Catalog.
10e (refunded). Cicerone's, 863 First Ave., New York
17, N. Y.

- 2500V
- 2500V
.25
- 2500V
05
- 3000V
.003 - 6000V
.005 - 6000V
- 6000V
05
- 6000V
.0005 - 7500V
.003 - 7500V
.005 - 7500V
.0005 - 10000V
.05
.

.72

.64

$39.95
COMPLETE
Model 400 -k kit
perfect for servicing
radio, FM, TV. Horizontal sweep circuits 15
EICO
is

to 30,000 cycles. Linear
sweep with
884 gas

triode, Frequency response of horizontal and vertical amplifiers from
SO cycles to SO Kc. Tube
complement: 2.4517,
2 -5Y3,
1.884,
-5BPI. Complete with all parts
and tubes. Detailed instructions and diagrams
included. Nothing Else to Buy.

MANUFACTURERS, DEALERS AND WHOLESALERS.
A service to save you TIME and MONEY. We locate "hard to-find" items and sell your "non -movable" surplus. Write
on Company Stationery. Tell us your needs. Sell us your

I

surplus. Electronics Surplus Brokers, 3232 Broadway, New

see,...^"
gitie

York City.

TELEVISION -SHARP AND CLEAR- ADJUST PRESent aerial. Build low -cost Precision Antennae. Complete
instructions, trouble -shooting chart, diagrams, construction plans, dimensions, no mathematics. Propson's, Lum-

Cash
with
Orders

berton, New Jersey.

TELEVISION, RADIO, TUBES, PARTS. SEND FOR
free bargain list, Hallmark, 592A Communlpaw Ave.,
Jersey City, New Jersey.

A

3

509 ARCH ST., PHILA., PENN.
SIXTH & ORANGE, WILMINGTON. DEL

EASYTOLEARNCODE
It

is easy to learn or increase speed

with an Instructograph

Code Teacher.

Affords the quickest and most practical method yet developed. For be-

ginners or advanced students. Available tapes from beginner's alphabet
to typical messages on all subjects.

Speed range 5 to 40 WPM. Always

ready -no OEM.

WANTED: Salesmen to sell Nationally Advertised Brand
Radio Tubes to Dealen and Servicemen at liberal discounts.
Good Commissions Paid. c/o Radio- Electronics, P. O. Box
RE -32. 25 W. Broadway, New York 7, N. Y.

ther

Wholesale prices.

trams

Liberal
trade -in allowance. Write. Henry Radio, Bottler, Missouri
and 11240 West Olympic, Los Angeles, California.
etc.

Terme. Shipped

t

on

trial.

25B8 TUBES. ADAPTER UNIT USING 2
miniature tubes OAT()
IBAs for 12ß6, and 12AT6
12BA6 for 25118). Takes less apace than original tube
nothing else to buy-boat plug in
it works. Money -back
guarantee. 1258 or 2588 unit complete: $2.49 each, 10
units for $22.50. Send 25% deposit, balance C.O.D. Write
for free parts catalog. COMMERCIAL RADIO, 36 Braille
St. Baton. Mus.
12118

-

VOLT AIRCRAFT BATTERIES. NEW 11 AMP. AT
a. less 25% in lots of four.
No C.O.D.'. please. Security Parachute Co., Oakland Airport, Oakland. Calif.
24
5

hr. rate. Dry charged. $14.50

-9255

clevere

ENDORSED BY THOUSANDS!
The Instructograph Code Teacher

other receivers. tuners. television receivers,

Phone
LO

_

gram and instructions 25c. Includes attractive offer, literature, year's membership in "xTAGx CRYSTAL SET
CLUB." Box 608, Torrance, Calif.

BARGAINS: NEW AND RECONDITIONED HALLTcrafter., National. Collins. Hemmerland. Meissner. EME,

KIT

YOUR COST

constructional data. discussion columns, and other essential
information. For annual subscription mailed direct to your
address from London, send only $2.00 to George Nenne,,
Ltd.. (PW. 35). 342 Madison Avenue, New York 17.

SET-TELEPHONE COMBINATION DIA-

.67

OSCILLOSCOPE

Widely read and appreciated throughout the United States.
Famous for television and electronic features, authoritative

CRYSTAL

.58

80 Vesey St.. Dept. A. New York 7. N. Y.

BRITISH AND EUROPEAN RADIO DEVELOPMENTS
are fully reported and analysed every month in PRACTICAL WIRELESS, Britain's leading radio magazine.

ELECTRONICS KIT Builds AC -DC voltmeter. oscillator.
electric eye. 32.95 complete. Literature Free. Precise
Measurements Co., 942E Kings Highway, Brooklyn. N. Y.

.62

BROOKS RADIO DIST. CORP.

YEARS EXPERIENCE RADIO REPAIRING. SIMsystem. No calculation.. Ni) formulas. Total $2.00
postpaid or COD. Ross Radio, 14615 Grandriver, Detroit
27, Michigan.

Paine. Cornelia St.. Boonton, N. J.

.57

.97

plifed

BAND,.

.69

.

27

F.M. CONVERTER UNIT. OLD TO NEW

.86

,74

Gates. Pecos 2, Texas.

CONDENSER BARGAINS. ASSORTMENT-50 PAPER
condensers. Assortment-50 mica condensers. All new and
sire- marked. Regularly $12.50 each. Your price $2.45 each
assortment. Both for $4.50. Special prices for quantity
users. Sorry, no COD. TELECRAD, 3232 Broadway. New
York City.

.64

.01

YOU CAN ACCURATELY ALIGN SUPERHETERODYNE
receivers without signal generator. Complete instructions
Moneyback guarantee. Chas.

$ .58

1

WE REPAIR ALL TYPES OF ELECTRICAL INSTRUments, tube checkers and analyzers. Hazelton Instrument
Co. (Electric Meter Laboratory), 140 Liberty Street, New
York. N. Y. Telephone -BArclay 7-4239.

81.

CONDENSERS

atorvinstructor and elnablesfanyone e to
learn and
aste code
ithout furassistance. Thousand s of successful
ora. hay.
the
lsperat
to aph
.
wtlge
a
i

iÁth rode' Ì

convenient
n
rental

and

n

bath plans.

INSTRUCTOGRAPH COMPANY
4701

gharldan Rd., Dast RC, Chlasa 40, III.

PORTABLE SUITCASE SIZE RADIO SHOP -BUILD IT
and be ready for ready cash. Carry in your car and double
your Income. Write for literature Grand Federal, Argentine Branch. Box 57, Kansas City 8, Kansas.

TELEPHONE DIALS. USED. NATIONALLY KNOWN

make. Standard speed, 10 pulses per second. Re -built
$2.25.
Re- adjusted 81.25
postpaid. Kissel Eleetrlo
Products, 431 -C, Sherman. Gallon, Ohio.

LANCASTER, ALLWINE
ROMMEL, 436 BOWEN
Building, Washington 5. D.C. Registered Patent Attorney..
Practice before United States Patent Office. Validity and
infringement Investigations and Opinions. Booklet and
form 'Evidence of Conception" forwarded upon regent.
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RADIO SCHOOL

.1':

RADIO

DIRECTORY

COURSES

Preparatory, Service, Broadcast, Television, Marina Operating, Aeronautical, Frequency Modulation, Radar.
Classes now

laming la the summa lam June Ist
Enhance elem. May

IS

Veterans. Literature.
COMMERCIAL RADIO INSTITUTE
(Founded 1930)

z

West

38

Biddle Street,

Baltimore

I,

Md.

z
e
a:

L

TELEVISION
_

gains
^era d, s:

You can become a Radio and

W

with a hmlre In Industry
r
adcasting or ono Business.

Train at an Institute that pioneered
in TELEVISION TRAINING since 1938.

Television Technician now!

i_

-

-

a

Morning, Afternoon or Evening Sessions
laboratory and theoretical instruction. u
der guidance of experts, covering all pha...
of Radio, Frequency Modulation. Tel,vision. Lreensed by N. Y. State. Fr,
Placement Service. Approved ter Veterans.
l'

will be created in the
almost 4,000 a week
A million new jobs
television industry during the next five years according to estimates of
industry leaders. Actually, during 1948, television grew faster than
any other industry in the history of America.
Here is a real opportunity for you. Trained television technicians are
in demand. By starting now, you can get in on the ground floor
grow as television grows.
To help supply this needed manpower, the Milwaukee School of Engineering has expanded its radio and television courses. Now you can
get complete practical, technical training in the MSOE laboratories.
This is not just a serviceman's course. It prepares you for a career in
all of the technical phases of television and radio.
This special course Prepares you for any of the following careers:

a
K

ENROLL NOW FOR NEW CLASSES
Visit, Write or Phone

-

p.

s
3
W

m

a
U
re

Television Serviceman
Radio Serviceman
Radio and Television
Retailer

o
a
=

SERVICE
6 to 12 Months

m

Electricity
Welding
Refrigeration
Heating

eu

Supervisor in Radio and
Television Assembly
Radio and Television Tester

Broadcast Radio- Operator

ÉCÑ,NC cA
rlum, rapid!,
15- trained tee).

RADIO- TELEVISION
INSTITUTE

480 Lexington Ave., N.Y. 17 (46th St)
Plaza 3 -4585 2 blocks from Grand Central

Police, Taxi -Cab and Rail road Transmitter Operator
Police, Taxi -Cab and Rail road Receiver Serviceman

Complete Radio Engineering
Course. Bachelor of Science Degree. Courses also in Civil, Electrical, Mechanical, Chemical, Aeronautical Engineering; Business Administration, Accounting.
Secretarial Science. Graduates successful. 65th
year. Enter Jan., March, June, Sept. Write for

OTHER COURSES AVAILABLE
PROFESSIONAL
TECHNICIAN
3 Years
to 2 Years
1
Electrical Engineering
Eledrotechnics
Bachelor of Science
Television
and
Radio
Degree
Electronics
Major in Electronics
Air
and
Heating
Refrigeration,
or Power
Conditioning

catalog.

TRI -STATE COLLEGE

eq
ANGOLA all INDIANA

---MILWA U EE-

a

41C

5CHmL of ENGINEERING

a.
a1

A

Technical

Institute

Faded
by

1603

Om wawith

Learn to be a *felegraph or
Ra,liu Operator. Thousands of
men needed. Intensely interesting
home
Learn
pay.
ll yr
at
hork_g
Candler Code `speed
DOOR with the orfamous
Book
rclal
license.
comm
System. Qual,ty for amateur
of particulars Free.

NUB

CANDLER SYSTEM CO.

Dept. 3 -C, Box 928

MILWAUKEE SCHOOL OF ENGINEERING,
N. Broadway and E. State

I, Wu,

D

Dept. TE-349

Without obligation send me free booklet "Career

Milwaukee, Wis.
Building and more details

Radio and Television or
Name
Address

on

course

i

in

course.

Str

City

L

CORRESPONDENCE COURSES

1'

IN

RADIO dçdELECTRICAL ENGINEERING

ELECTRICAL

ENGINEERING

al .:,¢Acker

Mehl`

prepare yourself at tow Cost. for secure future. Modern
understand
So insnutteA
aéulckla silo,
n
RADIO ENGINEERING ,ubbr sida e:r °r nnnm -nie ulr
work. !Trains YOU to ne super- service man. real
on
tube technician.
a
Servleett r a rneededlgbadly.
completion.
Electronic Kit given to students en
Either
nailing by Apr. 15. WRITE. for free
5 Caine
magasines.
school
c teM... student
payment
rag School.
Engineering
931 -Cä131. Lincoln 2. Neb.
Lincoln En

.en

1

FREE

LEARN RADIO!
IN ONLY 10 MONTHS
PREPARE FOR A GOOD JOB!
COMMERCIAL OPERATOR (CODE)
RADIO SERVICEMAN

Television Servicing-15 Months
Broadcast Engineer

Veterans get $130.00 Equipment

SEND FOR FREE LITERATURE
BALTIMORE TECHNICAL INSTITUTE
1425 Eutaw Place. Dept. C, Baltimore 17. Md.

RADIO ENGINEERING
FM-Television -Broadcast
Servicing. Avia-

Co

RADIO and TELEVISION
Thorough Training in All
Technical Phases
APPROVED FOR VETERANS

Police Radio, Marine Radio. Radio

tion

of nitadioo sad EIecThorouóh training initall bralnchesmobile
esironies. Modern laboratories and equipment. Old
7 acre
tablished school. Ample housing facilities.
Small classes. e ollments limited. Our
campus.
graduates are in demand. Write for catalog.

DAYS-EVENINGS

For Free Catalog Write Dept. RC.49

Approved for Veterans

VALPARAISO TECHNICAL INSTITUTE
VALPARAISO, INDIANA
Dept. C

Television is Booming-Cash in on it:

WEEKLY RATES

RCA GRADUATES ARE IN DEMAND

RCA INSTITUTES, Inc.

A

Service of Radio Corporation of America

350 WEST 4TH STREET

NEW YORK

14,

N. Y.

RADIO -ELECTRONICS for

11001c

Reviews
SUPERIOR POCKET SIZE

nung. Published by McGraw -Hill Book Company,
New York. 524 pages, 51 by 7% inches. Price

VOLT -OHM MILLIAMMETER
Sensitivity -1000 Ohms Per Velt

$3.50.

This is the ninth edition of a book
no introduction to
most commercial radio operators or students preparing for commercial examinations. This popular question and answer handbook has been brought up to
date to include the questions recently
added to elements 3, 4, and 5 of the
FCC examination for commercial radio
operators.
This edition, as were the others, is
prepared for students with a knowledge of radio and a need for a study
guide to acquaint them with the type of
questions likely to be asked on FCC examinations. The questions are answered
with straightforward statements accompanied by mathematical examples and
diagrams where necessary.

Six -A. C. Voltage
0. 15/30/150/300/1500 /3000
Six -D. C. Voltage Ranges
0-7.5/15/75/150/750 /1500
Four-D. C. Current Ranges
0- 1.5/15/150/MA 0.1.5 Amps

that probably needs

RIDER PUBLIC ADDRESS EQUIPMENT MANUAL. Vol. 1. compiled and published by John F.
Rider, Publisher, Inc., New York. 9A x 111/2
inches, 2024 pages. Price 318.00.

It is probably sufficient to say that
Rider has added a volume of PA equipment diagrams to the long line of Perpetual Trouble Shooter's Manuals, since
it is doubtful that any radio -minded
person is unfamiliar with this series.
The new manual contains 2,024 pages of
diagrams and servicing information on
public address equipment and inter communicators made by 147 manufacturers over a 10 -year period beginning
with 1938. The diagrams are compiled
alphabetically in a large loose -leaf
binder similar to those of the Trouble
Shooter's Manuals.
Included with the manual is the
Rider PA Manual-How it Works and
Complete Index, a book of 76 pages,
describing various types of audio circuits and containing a 23 -page index to
the PA Equipment Manual.
The books are of particular interest
to radio and PA servicemen, schools,
engineers, and owners of large PA and
intercom installations R.F.S.

TECHNICIAN AND
RADIO

SERVICE

COURSES

$13 9 0

FM CONDENSER & COIL KIT

(88 to 108

NEW YORK
BUFFALO
SYRACUSE
101 West 63 St. 640 Main St. 131 Shonnard St.

Approved under G. I. Bill of Rights
Licensed by N. Y. State
Teaching Radio Since 1935

AUDIO ENGINEERING SCHOOL

Motion

practical Audio Engineerin^ course In Sound Fundamentals: FILM and MAGNETIC Reeorling; Transmission
Measurements: Monitoring and Mixing. l.abnratnriee
A

lcontain Transmission Sets. Oscillators: Harmonic Ana.
yser. Distortion Sets, Intermodulatlnn Analyser, and

equipment. Recording Studio a imulaung Broad,
cast.
Picture and Cn
ial Sound Recording.
H. M. Tremalne, Pre.. -Directors Approved for Veterans
and Foreign Visas.
Other

HOLLYWOOD SOUND INSTITUTE, Inc.
1040 -E

North Kenmore

MARCH. 1949

Hollywood 27, Calif.

Mt)

Variable Condenser
D

iacrim Inator Call

Oscillator Coil
Two I.F. Coils

Limiter Coll

Antenna Cell

This Kit contains the vital
parts needed to build an FM
Tuner or Radio and for modernizing Pre -War FM Seta;
all other parts needed are
standard.

COMPLETE
with
instructions
and diagram

$495

BROOKS RADIO DIST. CORP.
ST.. DEPT. A,

80 VESEY

NEW YORK 7. N. Y.

HEADSET H -16U SPECIAL

for
TV

Only

Builders

$24.96

Unbeatable value! Gorgeou selected -littlish, hand- rubbed
cabinet for 10" picture tube. Measures 18' wide. 18' high,
21' deep. Highest quality construction; metal screens at top
and bottom for ventilation; top screen covered
with tough.
decorative plastic mesh. Cabinet delivered with
PM
Alnico 5 speaker and partially wired TV chaasls; 8'you'll
save money on sockets, resistors, condensers, etc.
Cabinet
alone worth several times our low price for entire
deal.
Order now.

Shipping weight -50 Ibs.

KEY SWITCHES

8000 ohm Dual. Headset H -18/U

`

-most sensitiva
'

sound

phones
be used

built-

-

as

powered intercom
Also
with elmple Xtal to make
complete radio receiver -light.
durable, efficient, molded. soft
neoprene earcupe,
shaped to
(
snugly and comfortably envelope
the entire ear. Everyone BRAND
NEW. Complete with Illustrated manual. Send money
order or check today.
Special per pair
Plus 25e each for postage

Iwl ';`
`
/ds
.

,,

'

used

I

-

1

-

$1.89

ATTENTION AmateursExperimenters-Inventors
Cut your cost on radio supplies and equipment in
half. Clip coupon today.
Hundreds of "hard to get" war surplus items along
with the beet in standard brand equipment
at
great Innings to yon. let us know your particular
requirements. IMMEDIATE DELIVERY.

-all

PLEASE PUT MY NAME ON YOUR
LIST FOR SPECIAL BULLETINS.
NAME
ADDRESS
CITY

frame, sturdy construction. While they

oY

last....

MERCURY SWITCHES

Silent action; tipping motion closes circuit. Used
changers, burglar alarms. novelty devices, etc. In record
Measures only
x 1/2'; very flexible 18' leads.
MA -1023
293

Ili'

6 -12 VDC SOLDERING IRON

ZONE
STATE

NIAGARA
160

mies this great
two eels
closed. Cell
and
down positions on rubber -cushioned came. Positiveeras up
as
hold -In. 2 %' long. %' wide, 116' high. Heavy

MAILING

RADIO

SUPPLY

Greenwich St., New York City

CORP.
6,

N. Y.

Carry this handy iron In your car or truck and be
ready for
any TV Installation or quick repair
Attaches to battery
or starter poet. Iron has 800 watt Job.
capacity and
carried to2 the work Nothing hto bum out
C
or
wear out. Brand newt

s2.96

VARIABLE CONDENSERS

Are You Ready For Television?
vehpmentaaareer de.
to follow oce
understand has
cults and r
ments for TV "uct.
tion. TELEV ISii)x
RECEIVER CON.
STRUCTION t,'.

MA -996: 425 and 150 mmf sections complete with mica compression trimmen.
Has 4' cable drum
MA -840: SPECIAL/ 3 -gang.
mmt
per section with band -spread 365
rotor for
each section. Shaft. have 2%' cable
drums. Ideal for communication receiver.

79e

,.

MA-SS-25: 25 mmf butterfly for high frequency applications. Rotor floats on ball bearings. Ceramic insulation.

LI EBSCRERis am...

Informative
ilM1testing, and Cr,,::
shooting TV n

AMERICAN
RADIO INSTITUTE

4f/ -iiffie/CSI va/uese!

-3/

ll

ant,
tactions

yu CanMfateh these

SPECIAL!

Two -Resistance Ranges
0 -500 Ohms 0.1 Me00hm
Plastic Case
x5'/ex2% "
tentcomplete
ns, test leads,bat.
and guara

--

TELEVISION
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I

RADIO OPERATING QUESTIONS AND ANSWERS. by Arthur R. Nilson and J. L. Hor-

M
Pleasures

1

%'

sare
qu

a

1

%'

deep

METAL CAN
ELECTROLYTICS

Show product,

methods of pro_- r,enassembly
n
l s:

m
mber. on i-trc It diagram tie Into rit h those one each part to how
clearly set layout and aih_'nn
points. You can't afford

to

his hook at new low
Amiss.
lso available for oint study:

price for only

sl.0o.

le' a 24' factory size
blueprint with block diagram and alignment
iehemtic
te_uesc,e..
CLÎCTgONIC DEVELOPM[NT COMPANY OF PA
Talai Fayette Street, Philadelphia 35. PA.

Ótptal

0
rant.

TELEVISION RECEIVER CONSTRUCTION.

St P00 for Blueprint

RADIO

MA -821
500 -500 red. 25 VDC
MA -889
1000 mid. 10 VDC
MA -461
20 -20 mfd. 150 VDC
MA -10814 10 -1u -10/20 mfd, 450/25 VDC
MA -50829 40 -30 mid, 110 VDC
ISA -442
16 mfd. 500 VDC
MA -50865 30- 15/I5í40 mfd. 450 /350/25 VDC
MA -50866 15/15 mid. 450/350 VISC ..
..

ic apostppaid.learly.

COURSES

39e
39c
29c
49e
35c
490
59e
59e

ORDER FROM THIS AD!
Send 25% deposit with order. Pay balance plus postage on
delivery. Get your name on Mid- America's select mailing
list and get first crack at latest. greatest value. in radio
electronic equipment. tubes. etc. Send orders to

arts RC-

RADIO OPERATING
CODE
RADIO SERVICING
ELECTRONICS
F.M. TELEVISION

REFRIGERATION SERVICING
Write for Catalog and Picture Brochure
Y.M.C.A. TRADE & TECHNICAL SCHOOLS
229 W. 66 (West of B'way) New York City

STORE

2412

S.

WAREHOUSE

Michigan Ave. 2307 S. Archer Ave.

Chicano 16,

111.

Chicago 16.

111.

Television is Booming -Cash in on it!
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RECEIVERS
to shore complete with
power supply. can be used with 12 -24 or 32 volt
source; ready to operate and includes handset.
Range 2000 -8000 KC. 30 miles CW transmission,
$94.50
15 miles voice. Price
Gibson Girl transmitter emits 500 KC distress
signal automatically 150 miles; Bag BG 110-A
Special
$7.95
Including parachute M 276A.
Bend!: ADF complete with brand new components and choice of it 5 /ARN 7 or BC 4330
$125.00
or BC 933F receiver. A wonderful buy
RC 103A Glide Path Receiver operates on 8 frequencies; 28 volts DC power supply unit tom $25.00
installation. Specially
MC inT 28/APT-1 Radar Transmittt-93 1priced
$35.00
cludes 2 -24 VDC Blowers 9 -22.1 watts. Price
T 85 /APT -5 Aircraft Radio Transmitter rated
40 -10 watts CW RF 300 -1625 MC 58 watts
Unit complete
$45.00
BC -1023A Ultra High Frequency, covering 62
to 80 MC range. 4 tubes. New
$35.00
BC 375 Transmitter. Brand New
520.00
Like New
35.00
Alt 8503 RCA -4 bands. 15- 600KC. Used
12.50
BC AL 429 Receivers. Like New
$12.50
BC AL 430 Transmitters. Like New
Gi" 11 /Ht7 16 'l ranan "tters X'celvers
524.50

TBX Transceiver ship

9 /APQ -2 Radar Transmitter 80/115V -400260.26 VDC. Designed primarily for aircraft
operation. New
$32.50
T 39 /AVQ -9 Radar Transmitter parts are worth
more than our price of
$7.50
RA -10 Receiver. Like New
$25.00
AN /CRW -2. New complete
94.50
AN'' /ARR -2 with Dynamotor. less tubes. New
$2.25
BC -357. Used
$2.50
_
B/57 /ARN -5. New
..
$15.00

T

.

"TABOGRAM"

204T2.....32.98
OneMoirH'od..

Form.

l'TC 58082V 'Bikg
Inc Xfmr H'sld..
E rie HIV Cndsr
ninitnnif
.Jeffers 1112 Cndsr
-.odmmf/20E2
Ion Trap Magnet

21

.

.9S

.98

H -28U. New. Each

$3.50
$2.75
$8.50

9-

TSTS- 13-TS -15. Like New. Each
TS -10M Sound powered. New. Each

HEADSETS
HS -23, 8000 ohm with plug. Used
3113-33. 600 ohm with plug. Used
P -19. 24000 ohm 2 rubber cushions,

8

H21-16. New
118 -30. New

ft. cord

8.69
$.69
$1.49
$1.00
$.69

T -17B Microphone
T -30 Throat Microphone. 100 for
T -45 Lip Microphone. 100 for
T-26 Head & Cheat sets
T-94 Microphone for SCR 522
EE -3 -4 -5 Field Phones includes handset, generator, ringer. etc. Coed. Each

HELI.ER Twiner

áI.98

KC;

band, 24 V. Only
$75.00
SA- 28U -Microphone switch wiping type 2 circuit
to ground; Includes spare terminal; used as
inter -communication switch on planes and also
6

used

for firing machine guns.

100

for..

810.00

Signal Pistol- marine and aviation, 25MM with
3 flares
$12.50
AN /APN -1 Altimeter with 11" dipole antenna
27V. Dynamotor
$25.00
Converter & Inverter 110 V DC to 110 V AC
Used
BC -1366 Control Bores per hlmdred
MN 28 Control Bor. New
RA -20 Powerpack converts BC- 348.314.312 -450224 to AC operation
BC-456B Modulator unit with tubes, 3 relays,
complete. New
12" speaker 600 ohm encased In metal homing
I -225 Test Oscillator. 150-22501e frequency..
BD-71 6 line portable .switchboard; used. Each

$12.50
$25.00
$3.25

Write for Full Data on Above

13.95
16.95
$25.00
$7.50

2.

3.

Frequency Meter BC 906 -D
Radio Receiver BC 1066-B

Signal Generator I -196 -B

$15.00
17.50
$15.00

87 -50 Mc. Each

1048 for SCR 522. New

AT -4 /APN -1. New
3K -26 Jacks -One hundred
3K -48 lacks -One hundred
Pt. -50 Plugs-One hundred
PL -08 Plugs-One hundred
PL -201 Plugs -One hundred

$1.10
1.95
$1.75
$10.00
$10.00

$10.00
$10.00
$10.00

TALLEN CO., INC.
Atlantic Avenue

Brooklyn 17. New York
Tel. TRiangle 5.8241

123
139
134
9

Beek Cover
128

114
143
128
134
109
102
120

10.

Sto

Co.

53,

1

ISO

N.

121

$7.

121

112
130
127
124
117
17

197
101

140
123
6
115
133
125
124
125
143
116
122
138
12$. 134

Metropolitan Electronic Instrument Ce.
ieoeircuits Company
Mid -America Company
Midwest Radio Corporation

Milo Radio & Electronics
Mort's Radio Shack
Murray Hill Books. Inc.
National Radio Institute
National Schools

COMMAND REC.
$12.95
5.95
6.95

for

above
sets, 51.00
APS -13 NEW
R5 /ARN7

command

COMPASS REC. Like New

$17.95
17.50

BC -603 F.M. RECEIVER
ARB w /controls NEW

Television is Booming-Cash in on il:

123
125
130

Institute

.

Candler System Company
Commercial Radio Institute
Hollywood Sound Institute.

B
Pasadena 8, Cal.

PHOTO FLASH
KIT!

INC.

Pacific Electronics
Precision Apparatus Company
Progressive Electronics Company

RADIO SCHOOL DIRECTORY (Pages

Lincoln Engineering School

TO ASSEMBLE!
E -Z
Save Money With This

Immediate Delivery on all mail orders

141

Baltimore Technical

C & H SALES CO., DEPT.

grans,.

4

109

Opportunity Adlets

American Radio Institute

ALL EQUIPMENT F.O.B.
WRITE FOR CATALOG

Offered at fraction of original cent.
Simple to assemble. Save many
á,11a,. t'mnes brand new in Il.
original hoe complete with: gray
steti finished raze. all connector,.
Play control. 2 condensers each
21011 volts-light output amt watt
wemds, 4 HIGH SPEED FLASH
TUBES -plastic sealed, unbreakable. ALSO 4 reflectors. transconnecting
former, connectors.
costs spare parts. After converdon unit operates on haft'ry or tm
110 volt A.C. by Rick of switch
Complete insu ructions and ilia

120. 143

12.95

39.50
5.95

APN -I

1850 E. Colorado St.

3
5
131

Newark Radio Company
Niagara Radio Supply Company
Ohmite Manufacturing Company
OpadGreen Company

61/2' CONTROL CABLE

S8
133

III

M

BC453-1.9-550KC
BC454-3-6-MC
BC455-6.9.1-MC

M,

141

Lehigh Television
Lettone Radio Corporation
Lifetime Sound Equipment Co.
McGee Radio Co.
McMurdo Silver Company
Magnet Wire, Inc.
Leo 1. Meyberg Co.

"TAB"

127
118
134

In

International Resistance Ce.
Insuline Company
1FD Manufacturing Co.
Jerrold Electronics Company
Manuel Klein Industries
Kwikheat Manufacturing Co.
Lafayette - Concord
LaPointe- Plaseomold Corp.
Le -HI Electric Co.

......

11

139
145

Hickok Electrical Instrument Co.
Instructograph Co.

WAR SURPLUS

Prompt Delivery-Write Dept. RC3
25% Deposit Required on C.O.D. Orders
Shipped F.O.B.
Minimum Order $2.00

564

Franklin -Ellis

instructions A OTOFLASH I lampa!
Only
reflector. For
$29.95
Ab
itf or
Other
Image-Con.
$NOOPERSCOPE I
erter Tube Hisensltivity simplified design
2" dia., Wlllemite screen-Resolution p
/Inch. Complete data A Tube.
to 350
TAB" SPECIAL.
$10.9$
121197 GE MaToDefTelev CR & Data SPECIAL 12.95
116.00
2 for $25: 10 for
2.75
5FP7- 5 CR Tusse SPECIAL 51.49: 2 for
4.9$
9197 -9 CR Tube SPECIAL $2.69: 2 for
$.00
616 Met RCA Retired SPECIAL. ea. SSC; 10
5.95
1166A Combination Tubes Sockets Xfmr
12.95
8728 Combination Tubes Sockets Xfmr
deposit.
Add
Postage
d
25%
P.O.B.
N.Y.O.
$3 Mtn.
Money Back Guarantee. Return Mdse. Prpaid.

ANTENNA
Whip Antenna 6 ft. includes 4" round cylinder
with co-ax fitted with amphenol plug at bottom,

136
20

Telephone Co.

General Electronic Distributing Co.
General Test Equipment
Green Radio Distributors
Greylock Electronics Supply Ce.
Hallderson Company
Heath Company

Amplif Kits

2 -7230

8

133
144

Feiler Engineering Co.

y

WOrth

144
118

-

Electro Products Laboratories
Eleetro.Veiee Manufacturing Ce.
Espey Manufacturing Ca., lee.
Esse Radio Company
Fair Radio Sales

BASIC FOTOFLASH KIT- Completepwr Su,

lines

Sales Company

Electric Auto Lite Co.
Electronic Development Company
Electronic Research Laboratories
Electronic Sales Company

17.50

Cable Tacker & 5M

staples
12.95
511
11
Hwy Dty
2.95
Staples
Var Ant Netwk-1001A 1KW HE
RF. NEW loose colt parts. Worth
10 times price. Ask data
55.95
5C457 XMTR -AS IS. Less Tubes 3.49
BC4a6 Modulator -As Is, Leas
1.49
.. ..
.
Tubes A Dvn
Collins AE7.13 Sp Amp. Less Tubes 4.50
B asie All- Electronic VTVM Kit_Ultrasene tester aim RCA Volt Ohmyst Jr.
$19.95
16.95
B asic 3" Scope Kit -Tubes A Power
14.95
AMPLIFIES KIT$ -Ni -Fi PP2A3's
1395
17.3 Watt 99ß1.6's or 14W PPBVO's

$11.95

TEST EQUIPMENT IE -46-B
1.

fl.

14

136

135, 141, 143

Deforest's Training. Inc.
Allen B. DuMant Laboratories
Eastern

119
112
145
116
137
128
137

I19

& Boyce, Inc.
Radio Distributing Coro.
Radio Supply

Cinex, Inc.
Clarkstan Corporation
Cleveland Institute of Radio Electronics
Communications Devices Co.
Communications Equipment Co.
Coyne Electrical & Radio School

5.49

.75

129. 125,

Camber,. Inc.
Capitol Radio Engineering Institute
Certified Television Laboratories

$1.00
$9.00
$9.00
$1.00

MISCELLANEOUS ITEMS
15 -1750

ITI

'100 ohm TWINEX
Television Cable
2.25
100 ft.

1000

Boland
Brooks
Buffalo
C & H

.33.95

.0

ItCA L .501..... 2.95
Yoke Ma
Dell
am RCA 20 101..54.59

$5.50

$4.95

D2 -2 Aircraft Direction Finder

oak

Dept. 3RC. 6 Church St.
New York 6. N. Y., U.S.A.

MISCELLANEOUS PHONES
Sound Powered Chest Seta Complete. Each

I. n

or .lm
es RCA

81
141

Alvaradio
American Electric Heater Co.
American Phenolic Corporation
Amperite Company
Amplifier Corporation of America
Amy. Acmes & King, Inc
Arrow Sales. I nc.
Bargain Radio
Bell Telephone Labo rstarlet

XFMR TELEV PWR SUPPLY KITS
NO RF BURSTS! ALL VOLTAGES
25009 Xfmr P /oBC412 Scope 2.5V/1.7.,á
for 2X2 & 0.2V /.8A wag. $8.9s: /2X2
tube & sett.
..
..$9.95
5000v & 30Ó2k '&'AI.L DI's.' Berm, Sid. USN ilct tubes.
tilled %flnr,
Inputs 50.425 rpm.. 2
,Inrs.. choke..
o kes. diagram. ONLY 321.95:
Xfmr Vil. to &ills Volts. ONLY
$16.95
10000V & 300VOC & ALI. 01'5 3 rect. tubes Cndsrs.
choke, s,-kts. dlaeram. ONLY
$29.95
Write Now for Complet Data On Above Nits
TELEVISION SIGNAL BOOSTER
SONAR TELE$OOaTER. ultra sensitive. 13- channel
b,,,,ter ith two 1610's in ham tuned circuit s. self
w
I! Fine walnut case. Complete
$15.98
TELEVISION COMPONENTS-Famous Makes
V'0utpt Xfnim elm
Forli. Volt Magra
RCA

131

Almo Radio

Write for FREE

Pall

HANDSETS

Adsnn Radio & Electronics Ce.
Allied Radio Corporation

MONEY!

We have two buildings filled with Radio
& Electronic ports and equipment. A few
of these items are listed below.

.

ADVERTISING INDEX

SAVE

TALLEN BARGAINS

Aircraft

142, 143)

Milwaukee School of
Engineering
RCA

Radio Television Institute
VslparslsO Techgnical Institute
YMCA Trade & Technical

Schools

Radio City Products Company, Ine.
145
Radio Corporation of America
12, Inside Beek Cover
116
Radio Dealers Supply Company
137
Radio Mail Orders
128
Radio Merchandise Sales
Radionic Equipment Company
130
85
Radio Supply & Engineering Co.
133
Rea Products
137
The Rose Company
Salto Kits & Parts Company
135
129
Sensu Radio, Inc.
N. Silverstine Company
95
118
Spartan School of Radio and Electronics
140
Spellman Television Company
97
Sprague Products Company
7
Sprayberry Academy of Radle
Superior Instruments
138

Publications
Sylvania Electric Pedants
Supreme

19

103
144
144
124
126

TAB
Tallen Company

Technical Radio Parts
Technifax
Telemarine

I

Televads

Television Assembly Company
Telex, Inc.
Talrex. Inc.
Cosi^n

A{

VVy.

165 W. 161h S1., N. Y. 19, N. Y. De t

e5

1J

rransvision, Inc.
United Surplus Materials
Universal General Corperetlse
V & H Radio Supply Company
Van Nostrand Company. D

Ward Products Corporation
Wells Sales, Inc.

1

135
83
106
125

lacia, Front

Cover,

15

132
130
136
13

18
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RADIO -ELECTRONICS for

115

AMPHENOL

50,000

TV

ANTENN

i

A

CAN'T
WRONG! WITH
THE MODEL 447A
USERS
BE

ONLY $

17.95

MULTITESTER

Over 50,000 of this series of low cost, portable AC -DC Multitester have
been purchased-proving its popularity and outstanding value.
This new, streamlined version of this popular instrument employs
3"
d'Arsonval type O -I milliammeter which is accurate to 2%. All shunts a and
multipliers are maintained within 5 per cent accuracy with critical values
matched to
percent.
A new gold plated copper oxide rectifier gives excellent low
current
density characteristics and splendid frequency response. Comes complete
in open face, bench type-solid ook case -natural finish- hammertone
grey
and white panel -self contained battery. Sise:
x 8%
51 /e
/e inches

Amphenol

I

Weight:

23/4

MODEL 447AP

-

Amphenol Antenna De-

velopment Laboratories.

RANGES

Some specifications os above
Completely portable-in natural
finished oak cose with latch and
hinged cover and carrying handle. Has tool comportment, in-

D.C. Voltmeter: 0/5/50/250/500/2500
A.C. Voltmeter: 0/10/100/500/1000
Output Voltmeter: 0/10/100/500/1000
D. C. Milliammeter: 0 /I /l0/100 /1000

de luxe test leads -self
contained battery. 6% x 8% s
Price
$21.95

cludes

and mechanically in the

-

3W

pounds.

114 -005

engineered electrically

D.0 Ammeter: 0/1/10
Ohmmeter: 0 /10000 /1,000,000 ohms
(I meg.) (10 meas. external)
Decibel Meter: -8 to -55db
WRITE FOR CATALOGUE NO. 3C

41/2.

RADIO CITY PRODUCTS CO., INC.
152 WEST 25th ST

NEW YORK 1, N. Y.

RE

TO LEARN
YOU WANT
TO YOU
THIS
TO FIX ANY RADIO
WAY
NEW SIMPLIFIED

-IF

HOW TO
Gl.1' THE MOST FROM

Streamlined and scientifically engineered
for best reception and optimum gain, the
Amphenol 114 -005 Television Antenna incorporates two broadbanded folded dipoles and a low band reflector, with a
common transmission line. Top performance is provided over all channels in both
the high and low bands.
The radiation patterns as diagrammed
are substantially unidirectional and maintain high front -to-back and front -to-side
ratios over both bands.
The 114-005 is ideal for use with rotators.
MORE SIGNAL STRENGTH
BRIGHTER PICTURES

YOUR RADIO "KNOW -HOW"
Here is your opportunity to learn all
about an amazing new simplified way of
fixing any radio. There's nothing complex to learn, no co.culafing is
required. Can be used by beginners or experts. If's as simple as ABC
-and quick, too. You can use if on easy or "tough" jobs.
In simple, direct language, this informative 28 -page illustrated
manual, "The Inside Story" explains why old- fashioned methods actually hamper your servicing ability. It explains why experts hove agreed
that you can't blame yourself when you're stumped on those extra tough jobs
obsolete servicing methods are preventing you from
using your real ability.
So why not find out for yourself how you, too, can take advantage of
the remarkable new STET,:OSCOPE SERVICING METHOD. You owe it
to yourself to get this FREE manual at once. It's chock -full of useful and
helpful information, too. Page after page of valuable hints and kinks
from the experience of top radio engineers.
MAIL COUPON OR

Standard Amphenol TV Antenna in stacked
array (Model 119 -301 or 119 -302) provides
additional high -gain for fringe areas. Each
bay of the antenna may also be individually oriented in areas requiring reception
from different directions.

.

PENNY POST CARD
FOR YOUR FREE COPY TODAY

(FEILER ENGINEERING CO., Dept. 3RC9I
1945 George

St., Chicago

14.

Illinois

Please RUSH my FREE copy

:'The Inside Story."

of

'ame

AMERICAN PHENOLIC CORPORATION

jaddresa

1830 SO. 54TH AVENUE

t.12

MARCH, 1949

Amphenol Engineering News, containing
latest developments in electronics, will
be sent to you on your 'request.

CHICAGO 50, ILLINOIS

Zane. -...State.....

Television is Booming -Cash in on it!
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Whether you require large quantities of relays for
production runs or single units for laboratory or
amateur work, Wells can make immediate delivery
and save you a substantial part of the cost.

RELAYS
FOR EVERY PURPOSE
Over

a

Million in Stock!

STANDARD DC TELEPHONE RELAYS
Stock

Operating

No.

Valtege
24V

4101
-102

R

1500.
400.
DUAL-1000
600.
1300.
50
200.
200.

24V
24V
24V
24V

R -103

-105
R-106
R -152

R

22V
12V

153

R

Coil

Resistant,

R -154

22V
12V
6V

R -155

R -158

R-121
R -123

6V
6V
6V
150V
150V

0-515

24V

-517
-519

12V

17-159
R -160

R -161

100.
50

50
12
10

5000
6300
6500

0402 150V
R

750
250
14000.
14000
1000.
DUAL -20D

250V
-520 250V
R -521
32V
24V
R -166
R -168
24V
H -240 250350V
40V
9.241
R
R

DUA200

40000
650

TYPE
Stock
No
R -109

R-110
R -117
-111

R

R -603

11-238
11-239

Operating
Voltage
24 -48V
24 -32V
90 -120V

21V
24V
74V
24V

.

Contacts
DPST (NO)
SPDT
3PST (NO)
3PST (NO)
3PST (NC)
DPDT -SPST (NO)
SPDT -SPST (NO)
SPST (NO)
SPST (4NO4NC)
4PST (NO)
DPST (NO)
3PDT -3P51 (NO)
3PST (2NC INO(
2PST (NO) SPOT
SPOT (NO)
3PST (NO)

500
400
150
180

Auto.(let.

RIO

Auto. Elec.
Clare

1.35
1.20
1.25
1.10
1.25

Clare
Guardian

Stromberg
Clare
Auto Elec.
Stromberg
Stromberg
Auto. Elec.

Aulo Elec
Clare
Clare
Clare
Clare
Clare
Auto. Elec.
R.B M.

Kellogg
Stromberg

Auto.Elec.
A

uto.Elet.

Clare

CUTLER HAMMER
HEAVY DUTY CONTACTORS
SENSITIVE

(.20
1.15
1.10
1.10
1.05
.90
1.65
1.75
1.75
1.25
1.20

195
2.10
1.20
1.59
1.20
2.95
1.25

R

/PST (NO)

OPST (NO)

DPOTSPST (NC)
DPST (NO)

Stock
No
R -218
R -220
R -221
R -174
R -175
R -176

Coil
Operating
Resistance Contacts
Voltage
4.6V
SPDT
1800
5000

75V

1824V
250V
350V

5000
5000
11000
250

21V

R -600

24V
8.12V

300
5000

R -507

24 -80V

1000

R177

Stock

Voltage

No

Contacts

Manufacturer
Clare
Clare
GEC1O3C25

300.

OPDT

90-120V

2000

DPDT

R -504

24 -70V

2800

SPCA

Stock

V TYPE DC TELEPHONE RELAYS
Coil
Opetating

R

126

No
-164

R -512
R -513

R -514

.8 -526

21V

Voltage
24 -32V

24-48V
12 -24V
4-6V
6V

Resistance
1000.
3500

Contacts
SPST (N0)

300
60

DPDT
DPDT -DPST (NC)
SPOT

35

DPDTSPST(INCINO)

Manufacturer
W E.
W E.

No.

24,1

250

R-171
R-172
R-173

24V

230

R.529

24.43V

W E
W E

No

R-212
R-213
R-605
R-606
R-607

Operating
Voltage
90-135V
5.85(
24V
21V
24V

Coil
Resistance

-

Contacts
NONE

DPST (NO)
3PST (NO)
DPST (INO -NC)
SPOT (NO)

-221

30

5 -8V
2 -6V

5

1000

E

1.05

tief

Manufacturer tack
Clare
30.95
Clare
1.50
.95
Auto Elm

Aulo. Elm.
Aulo. Elec.

.95
.95

SPST (NO/
DPDT
DPDT -SPST (NO)
SPST (NO)
DPDT

1.15
1.85
2.95
1.50
1.65
2.10
1.15

H-232

24V

H -233

6V

Coil
Operating
Voltage
Resistance Contacts
DPST (N0)
65
12V
OPDT
260
20V
SPST (NO)
75
125;
230

27V

OPDT

Net
Manufacturer Each
Allied Cont. $1.15
1.25
Allied Cont
7.15
Allied Cont
Allied Cont.
1.25

No.

4182
R.183

18/
R185
R

OC

150

AC
DC

265

DC
DC

210
1500

115 AC

600

4525 24V DC
4508 110 AC

600

28V
75V
24V
24V

4219 50V
R -217

150

200
300
200
200

H-230

24 V DC
24 V DC
24 V DC
115 AC
12V DC
28V DC
1224V DC

H -231

21V

230

R -510

4604
4608
4620
R -223

35
150
80.

SPOT (NO) 10A.
SPST (NO) 2074.
SPDT -3 AMP
4PDT -3 AMP.
DPST (NO) 15A
SPDT -10 AMP
OPDT t0 AMP
SPDT -6 AMP
DPST (NO) 6A
3PDT -I0 AMP
SPOT (N0) 308.
SPST (NO) 20A
3PST (NO) 20A
SPST (NO) 80A.
DPST (NO) 10A.
OPST (NO) 58.

Stock
No
R -132
R -133
R -I34

Rá35
R -137
R -138
R -139
R 140
R 141
R -142
R -143

Operating
Voltage
24V
24V
24V
24V
24V

24V
24V

24V
24V
24V
24V
R -144
24V
R -145 24V
R -146
12V
R 147
9.14V
Rá48 12V
R149 6-8V
6V
R -150
4522 I -6V
0 523 90 -125V
6 222 22V
84.212 24-32V
14.243 24.32V

Coil
Resistance
300
300
250
300
300
300
200
28D

280
400
280
250

300
126
75

100

45
30
2.

6500
100

300
300

NONE

4PDT
SPST (NC)
SPDT

IPST (NO)

Manufacturer
Clare

Clue
Clue

Clare
Clare
Clare
Clare
R.B.M.
R.B.M.

2PD1
SPDT
3PS1 (NO)
Allied Cont.
DPDT
R.B.M.
SPST (NO)
Allied Cont.
SPST (ND)
Allied Conl.
DPST (NO)
DPST (IND) (INC) Clare
Guardian
SPDT
Price Bros.
DPDT -SPST (NC)
Clare
SPST (NC)
E-1 Elet.
SPST (NO)
R.B.M.
SPOT (NO)
Clare
DPDT
DPST (NO)
P 6 B
DPDT
R.B.M.

4807

R.B.K.

¡WELLS
ISALES, INC, ,

Each

$1.20
.60
1.20

95

65

1.90
95
1.20

120

(NO) IODA.
(NO) 50A.
(NO) SOA.
(NO) IODA.

80

28V
24V
24V
24V

50
100
132
100
20D

Net
Manufacturer Each
Guardian
21,85
Allen Bradley 2.75
Type 86A
General Elec. 2.95
Leach 5055ECR 2.75
leach 7220-3- 243.50
Allen Bradley 2.95
2:95
Allied Cont.

Contacts
SPST (NO) 25 A
SPST (N0) 50 A.

60

SPST (NO) IODA.
SPST (NO) 50 A.
SPST (NO) 50 A.

SPST (NO) 50 A.
SPST (NO) 75 A.
SPST (NO) 30 A.

15

-

1.65

Coil
Resistance

12VDC

24.32V

-

DC

III AC

I

Ma

11W

DPDT (1840
SPDTOPST

4

100

12-32V DC

Nel
nufacturet Each
Allied 1185
31.35

Contacts
2PDT 10 AMP
DPDT 6 AMP
SPDT -DPST (NC)

44
100.

G. E.

1.95

Guardian

1.45

G. E.

2.45

E. -500W

G

1.95

COMBINATION PUSH BUTTON AND
REMOTE RELAY

H-244

1221

Stock

Operating

No.

Voltage

Net

Coil
Resistance

Operating
Voltage

Stock

Contacts
SPDT

0ual60

V DC

'

Manufacturer Each
CR2791- R106C8 $1.65

ADJUSTABLE TIME DELAY RELAY

Net
Guard. 36471 $1.05
1.75 Rß16
Leach 1327
1.20
P6B81
1.10
PAR -61
1.25
P&B.SP
SI. Dunn 1XAX2.25 Stock
Guard 31161 1.25
No
Guard 37189 1.95 R245
.95 R-527
Guard. 516983 1.05
S1. Dunn82A 1.25
St. Dunn -24X02.25
1.05 Stock
Guard-B1Q
No
1.35
Price Brot.
1.20 8.511
R.B.M
1.15

Contacts
SPOT (NO) or
(NC) 10 AMPS

DC

Manufacturer
R W. Cramer
1

-120 Sec

38.95

MECHANICAL ACTION RELAYS
Nel

Coil
Resistance

Operating
Voltage

Contacts

4' lever

25

22V
6

Net
Each

Coi)

Resistance

115 AC

-

Y

200.

-12V

Lever

Manufacturer
C.M.

-

Each
30.95
.95

Manufacturer
Clare

Each
$2.45

TYPE C.M.S. RELAY
Net

Coil
Resistance
200

Operating
Voltage

-

21V DC

Stock
DC -TYPE 76 ROTARY RELAYS
No.
Net
Operating
Coil
Manufacturer Each R -509
Voltage Resistance Contacts
Price
Bros.
DPDT
5165
70
9-16V
6PST (3N0)
125
4194 9 -16V
1.65 Stock
Price Bros.
(INC) SPOT
1.65
SPDT -DPST (NC) Price Bros.
250
No.
R -199 24 -32V
1.65 4500
3PDT -SPST (NC) Price Bros.
275
4200 24-32V
DPST (NO) SPOT
24 -32V
250
R -201
1.65
Price Bros.
(NC) DPDT
Price Bros.
1.65
60.
3PST (NO)
R-601 9 -04V

Stock
No.
R -621

Contacts
MICRO-SW
SPST (NO)

Sloth

Stock
No.

Operating

Coil
Resistance Contacts

Net

22V

65

DPDT 10 AMP

Manufacturer Each
Advance Elec.
Type 2000.A $1.15

R.191 28V
R-192 12V

125

DPDT 10 AMP
3PDT 10 AMP

Guardian
Allied Cont.

1.20

Type NBS

1.35

No
R -190

Voltage

R-193 5-8V

Il
11

8.191

24V

265

R-195
R-196

6V
12V

32
50

R217

21V

170

H-236

58V

18.5

320 N. LA

Television is Booming-Cash in on it!

DPDT IO AMP
SPST (NO)

teach
Type 1027

Coil

Operating
Voltage
6

Contacts
SPOT (NC)

Resistance
40

-12V DC

Net
Each
00.85

Manufacture)
G. E.

LATCH AND RESET RELAY
Coil
Resistance

Operating
Voltage

10.

22V DC

Net

Contacts

DPDTO AMP

Manufacturer Each
St
CX Dunn.
$2.85

DC- ROTARY STEP RELAY
Operating
Voltage
6.12V

Coil
Resistance
30

Net

Contacts

Manufacturer

3 POLE
23 POSITION

W E.

Eat,
$10.95

DC- RACHET RELAY

DIRECT CURRENT
KEYING RELAYS

1.20

100

MO) 500.

Net
Each
93.85
3.00
3.25
3 85
3.25
3.15
3 85

DC CURRENT REGULATOR

1.15
1.15
1.15
1.15
1.15
1.15
1.15
1.15
1.15
1.10
1.05
1.10

Coil
Resistance

28V
24V

Operating
Voltage
6.12V DC

-503

R

No
R -197

Nel
Contacts
DPDT

6141H31A
60411183A
604H308
60411188
Metal Cased
Metal Cased
Type 86

(NO) 100A.
(N0) 50A.

ANTENNA CHANGEOVER RELAYS

8.501

Stock

DIRECT CURRENT
MIDGET RELAYS

15
70.

HEAVY DUTY KEYING RELAYS
R-248
R -211
R 206
R -207

65
55

4-184 21V
H-234 14V

No

Manufacturer Each

6.5
25

Operating
Voltage

Stock

Manufacturer Each
Allied Cont 91.95
Allied Cont. 2.15
1.70 Stock
Allied Cont.
Allied Cont. 1.25
No.
Allied Cont. 2.50 4192

DC RELAYS

SPST
SPST
SPST
SPST
SPST
SPOT
SPST

DIRECT CURRENT AIRCRAFT CONTACTORS

R-186
R-187

Net

Manufacturer

Contacts

100

24V

11.235

R.231

Bl

Coil
Stock' Operating
Voltage
Resistance Contacts
No.

R -506

W

AC- STANDARD TELEPHONE RELAYS
Stock

Nel

-181

4256

11-237

Each
$1.20
1.30
1.20
1.05

Allied Cont.
SPST (NO)
GM,
DPST (NO)
DPDT DPST (NO) G.M.
G.M.
DPST (NO)
4PDT
G.M.
S-Dunn -KS
SPOT
SPDT DPST (NC) Guardian

Coil
Operating
Voltage Resistance Contacts

R-169

R

R

SPDT

Net
Manufacturer Each
Burman 220C $1.95
1.20
Allied Cont.

TYPE BO DC RELAYS

4205

Net
Each
$2.75
3.00
3.00

DC
6V DC
12V DC
24V DC

R.ItI

11.204

SEALED DC YEL PHONE RELAYS

2IV

8.179

RELAYS
Net
Manufacturer Each
Auto. Elec.
$1.50
Auto. Elm
1.50
1.75
Auto. Elec.
130
Auto. Elm
Auto. Elec
L25
1.25
R.B.M.Auto Elec
1.25

No.
-178

R

Coil
Resistance

Operating
Voltage

Stock

DC RELAYS

No

R -125

individually boxed and fully guaranteed.
The following list represents only a tiny portion of
our relay stock. Write or wire us for information on
types not shown.

Stock

Coil
Resistance

Each relay is brand new, standard make, inspected,

Net

TYPE

Slots Operating

}

Manufacturer Each
Auto. Elec.
$1.35

SPST (NO)
DPST (NO)
SPDT
DPDT
DPDT
.
DPDT -SPST (NO)
4PST (NO)
DPST (ND)
SPOT -SPOT (NO)

18 DC TELEPHONE
Coil
Resislalrce Contacts
SPDT
4000.
SPOT
3500
SPOT (NC)
6500

Our capable engineering staff is prepared to offer
assistance in the selection of correct types to suit
your exact requirements.

1.05

OPST(NO) IO AMP Leach
Type 1054SNWI.25
DPDT 3 AMP
I 15
CE.Co.
DPDT ID AMP
(NC)
Guardian
SPST
1.15
leach
SPDT 2 AMP
Type 1253DEW 1.25
SPOT 10 AMP
Leach -NFM
1.05

R

-230

Operating
Voltage

58V

Coil
Resistance
2

Contacts

SPDTDPST (NO)

Ma nulacturea

Guardian

Net
Each
$2.15

Special Sample Engineering Offer
Any ten relays listed (one of each type)
with the exception of Stock Nos. R -621
and

R -246

-only

$10.00.

ORDER DIRECTLY FROM THIS AD OR THROUGH YOUR
LOCAL PARTS JOBBER

Manufacturers: Write For Quantity Prices.
Distributors: Write For The New Wells Jobber Manual.

SALLE ST., DEPT. -Y, CHICAGO 10, ILL.
RADIO -ELECTRONICS for

Mercury, "messenger of the gods," was slow compared with
Ultrafax -which moves at the speed of light.

This messenger
Recently, at the Library of Congress, a distinguished audience saw
documents flashed across Washington by a new means of communication ... and reproduced in facsimile.
This was Ultrafax in action -a superfast television communications system
developed at RCA Laboratories. Reproductions of any mail personal, business, or military ... including police descriptions, fingerprints, bank drafts,

-

government records -can travel at
186,000 miles a second!

a'e/r'vers

a nii//r'oh

Material to be sent is placed before an RCA "flying spot" scanner,
and transmitted by ultra -high frequency radio signals. Miles away
the pictures appear on a picture
tube and are photographed. Negatives are ready for printing or projection in 40 seconds.
Eventually, when Ultrafax comes
into commercial use, a complete Sunday paper -every word, every picture

-may cross America in 60 seconds

...

a letter in the twinkling of an eye.

words

a inihufe

Science at

work...

but one of scores of major achievements pioneered at RCA
Laboratories. This leadership in science and engineering adds value
beyond price to any product or service of RCA and RCA Victor.
Ultrafax is

Examples of the, newest developments in radio, television, and electronics may be seen in action at RCA Exhibition Hall, 36 West 49th Street, N.Y.
Admission is free. Radio Corporation
of America, Radio City, N. Y. 20.

RADIO CORPORA770M of AMER/CA
Wor/d Leader in Radio

- Frsi- 7/evision
in

There is one name in every field...

3

'

i

4

Y

that carries acknowledged
leadership and unchallenged prestige.

In television receivers

that name

isO

Illustrated: the Du Mont Westminster with
the world's largest directview screen (213
sq. in.), AM, FM and shortwave radio,
record player and album storage space.

ALLEN B. 0U MONT LABORATORIES.

INC.

GENERAL TELEVISION SALES OFFICES ANO STATION WABO,

515 MADISON AVENUE, NEW YRRK 22, N.

V.

NOME OFFICES ANO PLANTS.
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