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Begin your 1933 savings on radio parts NOW. Here are
some typical bargains from the NEW 1933 WHOLESALE
RADIO SERVICE CATALOG, just off the press.

Every

100,000 items.

part is brand new, carefully selected from our stock of over
Each part is guaranteed and backed by the
oldest and largest Radio Mail Order house in the East.

Rauland R-14 Audio

Transformer
This is the ‘‘Little
Brother'” to the Rau
lund Laboratory
Grade, R-500 Audio.
Thuat hurnt-oul trans-
former In your set
affords an opportun-
Ity to improve radio
results—replace with Ruuland K-14,
Rutio 3:1.  Primary. 1200 ohms;
Secondary, 8000 oluns D.C. re ist
ance; size, 2%x2-3/18x2% inches.
RT4C2266—Shpg. Wt., 4 Ibs.
Your
Cost

Jefferson Universal
Tapped Audio

Can  be wused for

A either  straight  or

Q" nush-pul) audio stage,

for use with all types

of tubes. lia spechal

g bracket and its heing

equipped with Dboth

lugs and flexible silver leads, make

1t a universal replacement trans

former. I’rimary, 900 ohms; Sce

ondary, 3000 ohins_total.  Shpg

Wi, 2 lhs. Size, 1%x2%x2 lrches
RT4C1906—
Your Cost

Polymet Flat Mounting
Power Transformer

For: 5.'27s, "24s, eor '35580 ;lsbs or
g entodes, and 1-° ubes
i J ' TA neary  duty

power transform-

er for replace-
ment in eommer-
clal  sets uslng
the flat  mount
type.  Windings
terminate with
lugs on an in-
sulated terminal strip.  Sufiiclent

Alament and plate voltages to sup-

ply any comblnation of the above

tubes. Finished in Japanued hiack.

Bize 1%x3%xd inches. Shpe. Wi,

0 lbs,
RTICI"BO—Your Cost 1'95

Kellogg Matched P.P.
Input and Output

To improve tone
quallly and velume
of your radlo, in-
stall a pair_of this
Wellogy Matched
rp. input  and
output audip trans-
formers. Labora
tory matched 1o
fnsure perfect au-
dlo balanee throughout the entire
frequency range. For Publle Ad
dress Systems and 1'ower Ampli

ﬂers \)In. 3% 416"%"!-1‘ inches.
palr.

RTOCZSJZ—Your Cost.

Pa; nalr o $1'29

P INP

RT4C2333—Your Cost 75e

Special Audio Trans-
formers

The same quality Audlo Trunsform
er as the Large Ituuland Labora-
tory Grade. R-500 Open  Frame
sirap medfin ,etnun

strap d. finished In
platlng.  Can be used as 1st or
2nd straight Audie Stage. For use
with all types of tubes. Available
In elther upright or horizontal type.
8ize overall, "A“_*XS% inches.
shpg. Wit

Uprisnt Type Muun(lnu
RT4C2334—

Horlzontal Type Mounting
RT4C2335—~Your Cost,
either typa

39¢

Faradon Filter
Condenser

2 M1d, 1.5 Mfd.

replace-
ment unlt for
general  purpose
work. For use In Nadio receivers
and m\\elrh amplifiers. Shpg.

E:’tthws—Vour Cost, 15¢
For Edison and Split-
dorf Receivers

Can be used in

many other sets
and clreuits. 50
RT2X20492—
12,300 ohms

Watt rating.
RT2X20493—10.000 ohms
" 10¢

10¢
Your Cost, Eac

General Electric
3 Mfd. 600 Volts
ICTOR

RE-45—RE-75
The official replace-
ment part
2961390, for th
Victor sets. 1
. velt rating. \lrul
contalner. Size 2%x
Mountling

K3

br Flexlble
leads.  Shpg. “l. 2 Ibs.
RT2B487

Your Cost 45¢
Multi-Unit By-Passes

{
Syt
Your
Voit- Cost
Stock No. Cap’y age Fa.
RT203273  .1-. 200 § .20
RT2D3274 200 37
RT2D3275 0 25

2525 20 i
RT2D3276 .5-.5 200 Al
MULTI.UNIT FILTER
In Drawn Metal Connlners

Stock No. C:
RT2D328! 1
RTY2D3282
RT2D3283

RT2D3277
RT2D3278
AT2D3279
RT2D3280

For Victor Models

R-32 RE-45

R-52 RE.75

I'art No. 60835—1 Mrd.
RT2B480—
Your Cest

10¢
RCA Victor Hand

Microphone

Suhstantially eonstruct.

- ed from standard tele-
¢ @) phone parts.  Curbon
=27 chamber especially de

i slgned for radjo lele-

pnone work. ldeal for
Ham™  use. Ningle
lutton. Requlres a

f-volt  baltery and 8
to 10 mllls for operatlon. Uom
plete with handle and cord. Ship-
ping welght about 2 Ibs.

RT2M13435— $1.95

Your Prite

Trutest Power Trans-
former
FOR 9 nnd 10 Tube

\Iounung Area %
Ina.; \Ionnllnx
Dlmvnslons 3-7/16 x
2% ins.; P’rimary: 110
volt, 60 cycle: Scrond
ary: 7 C

amps,

FLUSH MOUNTING TYPE
RT4C1509—
Your Cost =

HORIZONTAL MOUNTING TYPE
Name tube characteristics ay above.
Nize. 3%x4%4x3-11/16 ins, Cen-
ters. '.t;)’.x:l-Tllﬁ ins.

RT4CI1510—
Yourcc:nt. Each $2-85

5 and 6 Tube Receivers

FOR Three or Four 2'; Volt Heater
Tubes, Oae 2% Volt Power Tube
and One 280 or 282 Rectifirr.

Mounting Area: 3%x3% Ins; Mounl-

Ing  Dimensions lpx3ly  ins. .

I'rimary: 110 volts, 50-60 cycles:

Seconuarles: (1) 700 volts C. T

T0OM. A (plate); (2) 5 volts, 2
amps. (one 280 filament), or 2.5
volts. 3 amps. (onc 28 iilament);

(3) 2.5 volts, 8.75 amps. (3 or 4
lealers and 1 power tube). Shpg.
wte.,

LUSH MOUNTING TYPE
RT4C1492—Using 280 Rectifier
RY‘CI“B‘—UxInu 82 Rectifier
Yo' Cut, $1.38
HORIZONTAL MOUNTING TYPE
Same tube churacteristics as abuve.
Nize. in%xﬂ% ins. Mounting cen
tury, 233 in:

RNCISOG—UsInq 280 Rectifier
Your Cost,
Each —— >

4 Tube Midget Receivers

FOR Two 2'3 Voit Heater Tubes,
One 2'3 Volt Power Tube and One
280 or One ZBZ Rectifier
Mounting  Area: 2-13/16x3% Ins.;
Mounting Dimensions; 214x2-13/16
ing.; Primary: 110 volts, 50-60 cy-
cles: Secondaries; (1) 700 volts C.
T.—50 M. A. (plate); (2) 5 volts,

amps. (one 280 fliament), or
2% volts, 3 amps. {one 282 flla-
ll); (3) 2.5 volt C. T., 5 amps.
power tube).

FLUSH MOUNTING TYPE

RT4C1494—Using 280 Rectifier
RT4C1496—Using 82 Rectifier

s $1.25

HOR1ZONTAL MOUNTING TYPE
Same tube eharacteristics as ahwve.
Rlze. 3x3% lns Mounting centers.
1%,x2-13/16

nncusb—unng 280 Reetifier
Your Cost,

Each 5 =

RCA 4 Mid. Filter
Condenser

800 Volt Working Voltage

The RCA {4 mfd.
800-volt  conden-
ser 1s used in
Model 104 loud
speaker and Mo-
del 32 A.C. re-
eeiver. This con-
replaced
the 7 and 3.9
mid. condenser
al Nrst used In
the RCA sets. For use in all high
power amplifiers, using 210 or 250
type tubes.  All are brand hew
anl packed in  Individual cartons.
and are guaranteed.  Metal con-
tainer. FY%x4l%x5 inches. Two in-
ulated soldering Iugs. Shpyg. Wt

RTB687— 95¢

Your Cost, Each
6 for. -$5.00

Mershon Electrolytic

Condensers
The two most popu-
lar  types used for
replacement purposes.

Both  are standard
slze  and  will  fit
must  recelvers with-
out any  diffirulty.

The single 8 mfd. {s

furnishe.l in Stud or
Inverted mounting; the triple 8 mfd.
I upright type.

Teak
S{_ock o Volt-  Your
Ne. ap'y ue Cost
RTD2700 8 $0.29
RTD2707 8-8-8 -IJO 1.35

Motor Board

Turn Table

Less Plck-up
This 1s the genuine RCA-VICTOR
Electrle  Phonograph Unit as used
fn thelr custly combinatlons.  G:F.
MOTOR: A heavy duty induction
motor is employed, resulllug in a
steady rate of speed and smooth
operation. {This alone is worth the
price.)  AUTOMATIC STOI" -ON-
O SWITCL NEEDILE CUPS.
Board measures 20 x 13 inches.
Our  sensationally  low  price  wlll
move Lthese fast. Our quantlty i3
limited.  For 110 volts, 50-60 cy-
=le only. Shpg. Wi, 30 Ibs.

RT4YI9769—

Your Cost, Special $4-45
Transformer and
Capacitor Pack

RADIOLA 33 D,

c.
Part No. 8494
The RuUA P, Input
and I"T’. Quiput Trxn
lormt-r with Fliter
pacitor. Input prim-
.Ar) 1406 ohnis, secon

dary 3500 and 4
ohms.  Output primary
154 aml]l)H ohms. secondary 624

G.E.

u_nm Fitier  condensers. one 3
two 2 nifds. Shpk. wt., 5 Ibs.

ﬂTchIﬁ7— 75

Your Cost ¢

3-Stage Power Amplifier
Push-Pull *250” Tubes

A quality power amplitler using the
new type lligh Guain Tubes: 1s
stage, 1-738; 2nd sl.uzc.
stage, 2- 250 push-pull;
wave rectlfication. ‘The m:h galn
of the new tubes. nearly fourteen
n.ms of undistortcd output from
the 250°s, low hum level, and sn
unusually fine frequency response
result In an amplifier ldeally sult-
able for installation In  theatres,
auditorlums, dunce halls, ete. 1IN-
PUT:—To any high impedance pick-
up. Coupling transfurmer should
be uwsed for microphone input or
low lupedance pick-up. Equipped
with a tapered volume cu..trol.
OUTI'UT; Low Impedance output
direct to 10 to 15 ohm volce coll.
High impedance output tu couple
to 4000 obm input transformer.
MAXIME'M DISTORTED IPOW-

kR ovTrt 13.8 Watts.  Gain
at 1000 cycles—38 db. Wi sup-
ply up to 5 large dynamiec speak-

ers, or 25 magnetic speakers. Will
furnish current to a dynamic field
of 730 onms. Coustructed on @
heavy stee! base, all parts belng
electrically and mechanically
thielded.  Flnlshed In black - jac-
quer.  Rize, il Inches loag, 11%
nehes wide, TY% Inches hlgh, Shpg.
Wi, 40 lbs,

RT4P15733—Less Tubes
-

Your Cost, $19.50

Special
Set of RCA Tubes . $10.75

new

tus.

your

Scoville “Low Type”
4-Gang Condenser

An  exceptional
Condenser at a
low price. The
constructlon is
extra heavy
with solid
brass plates,
securely soldered 1o, sturdy Dbrass
spacer  bars, Prame s cadmium
plated to prevent rusting.  Steel
shaft  3%-ineh  in  diameter; heavy
steel collars. Self adjusting be.u'-
ings that provide smooth,
tation. Capaelty .00035 mid.
Clockwlse rotation. Flat mountings
Size, 3% inches wide, 3% inches
hlgh (fully opened) and 10 inches
long. Shpg. WL, 6 lbs
RTH9906—List Price, $5.00

Your Special 45¢

Price

The Great, New WHOLE-
SALE RADIO Catalog!
SMASHING SELECTION OF

1933 VALUES

Latest, greatest editlon of radio’s bar-
gain hock
SALE

-just off the presst \WHOLE-
RADIO SERVICE COMPANY'S

1933 rutalog s erammed full of
burgains.
lowest
RECKEIVERR, TRUTEST PARTS.
speakers,  klta,
short-wavr sels and appara
amblitiers,
REPLACEMENT PARTS. ete.

radle  at the
LAFAYETTE
tubes.
accessorles, REE

Everything In
wholesale prices.

publle  address  systems,
Send for
FREE catalog TODAY

C.R.L. Volume Controls

Speclals
These “Sperlals”
ClL volume controls
can be used in many
vy of the commercial re-

celvers.
RTH8697--5,000 Olms Radiochm
RTHO9698—25,000 Olms Pot.
RTH9699—75,000 Ohms Pot.

Your Cost

Each 22¢

Replacement for Earl and
Freed Receivers
Dual. 'l(l 000—250,000 ohms
RTH%
Your Cns! Each
Dual Volume Control

5.000 ohms Wire wound and 15.000

carhon strip.
25¢

RTHI696—
Your Cost Each

Our

large shipping facilities en-

able us to ship your order the

same day that we

Buy from

receive it.
WHOLESALE RADIO

SERVICE and know that you are

saving money and
be satisfied.

that you will

100 Sixth Avenue, New York, N. Y.

P—————S

—————— —

If you
sent

shipment to be

wish your
0. 20% with

D., remit

your order. Balance must be palid

on delivery.

der is

for cash.

check.
tains

cash or
stamps.

If full amount of or-
may deduct 2%
money order or
letter if it con-
unused S

sent, you
Send
Register

www americanradiohistorv com
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1

| WiLL TRAIN You

TO EILL A

MADE $10,u00 MORE
IN RADIO

‘1 can safely say that I
have made $10,000 more
in Radio than I would
have made if I had con-
tinued at my old_fob.
VICTOR 03GO0D.

8t. Cloud Ave, West
Orange. N, J.
FROM $10 to $50 A

WEEK IN SPARE TIME
Besides being employ-
ed by the Power & Llight
Company to locate Radlo
interference in this dis-
trlet, which 1s a very
good position, I have a
service business of my
own that nets me from
$10 to $50 a_ week In
spare time. I owe all
my success to the Na-

tlonal Radio  Imstitute.
H. L. PENIF, 812 W
High St., Pigua, Ohlo.

OWES A LOT OF N.R.].
"After finishing my tenth
lesson, 1 started on my
first job. After that jobs
came rolling in and I
found myself with a sur-
plus of money with which
to continué paying for my
course. My first year's
record was 108 Radlo jobs.
1 have cleared $2,305 to
date in__ spare time."*
JOHN HEARL, 68-53
i'nryyAve., Maspeth, L.I,

$400 EACH MONTH
‘1 spent fifteen Years as
traveling salesman, mak-
Ilng good mone¥ but saw
opportunities in Radio.

am not sorry, for I
have made more money
than ever before. 1 have
made more than $400
each month and It was
Your course that brought
me to this. J. G. DAHL-
STEAD, Radio  Statlon
ngA. 8an  Francisco,
A

PAY

1t you are dissatisfied with Your present job. If you are struggling
along in a rut with little or no prospect of anything better than
a skinny pay envelope—clip the coupon NOW. Get my blg FREE
book on the opportunities in Radlo, Read how aqulckiy you can learn
at home, in your spare tlme, to be a HRadio Expert—what good Jjobs
my graduates have been Retting—real jobs with real futures.

Many Radio Experts Make
$50 to $100 a Week

In about tem Years the Radlo industry has grown from $2,000,000
to hundred of millions of dollars. Over 300,000 jobs have been
created by this growth, and thousands more will be created by fits
continued development. Many men and Yyoung men with the right
trainlng—the kind  of tratnlng I give you in the N.R.I. course—
have stePped into Radio at two and three times their former salaries.

Get Ready Now for Jobs Like These

Broadeasting statlons use englneers, operators, statlon managers,
and pay up to $5,000 a year, Manufacturers continualiy employ test-
ers, inspectors, foremen. engineers, service men. buyers, for jobs pay-
ing up to $6,000 a year. Radic operators on ships enjoy life. see
the world. with bosrd and lodging free. and FRet good pay besides.
Dealers and jobbers employ service men, salesmen, buyers, managers,
and pay up to $100 a week. My book tells you about these ind many
other kinds of interesting Radlo Jobs.

Many Make $5, $10, $15 a Week Extra
in Spare Time Almost at Once

The day you enroll with me I send you material whieh you should
master quickly for doing 28 Jobs common in most every neighbor-
hood, for spare-time money. Throughout your course I send you
information on servicing popular makes of sets! 1 give you the
plans and ldeas that have made $200 to $1,000 a year for N.R.L
;nen 1ln lt{helr spare time. My course is famous as the course that pays
or itse

Television, Short Wave, Talking Movies
Money Back Agreement Included

Speclal training in Talking Movies,
vision experiments, Short-Wave Radio, I
vicing and Merchandizing Sets,

Televislon, and Home Tele-
tadlo’s use in Aviutlon, Ser-
Broadcasting, Commercia)l and Ship
Stations- are included. 1 am 30 sure that N.R.l. ¢an train you sat-
istactorily that 1 will agree in writing to refund every penny of
your tuition If you are not satisfled with my Lesson and Instrue-
tlon Service upon completion.

64-page Book of Information FREE

It's free to all residents of the United
States and Canada over 15 years old. It tells you where Radlo’s
good jobs are, what they pay., tells you ahout my course, what
others who have taken it are doing and making. Find out what
Radio offers you without the slightest obligation, ACT NOW!

Get your eopy today.

J. E. SMITH, President
National Radio Institute
Dept. 2MC4
Washington, D. C.

Special Free Offer

For the first time this authoritative bork on Television
is made avallable to the gen-

eral pubile.  Until now only
my  students couid have it
Act promptly, and I'll send

a copy FREE, in additiom
my big free book ‘‘Rich
Rewards in Radio,”” This
book on Television gives you
the fundamental facts about
Television, 1its status, a
comParison of sound and
visual comeunication, “and
describes ‘in detall the
typlcal devices used in
the six fundamental stePs
of Television. Get the
facts about thls coming
fleld of great oppor-
Mall the cou-
pon NOwWw.

SPECIAL Radio Equipment
for Broad Practical Experience

Given Without Extra Charge

My Course is not
speclal

all theory.

Radio Equipment for econducting

bullding ecireuits which {llustrate Important prinelples used
in such well known sets as Westinghouse, General Eleetrie,
Philco, R.C.A., Vietor, Majestle, and others. You work

out with your own hands many of the things you read in

our lesson books. This 50-50 method of training makos
Jearnlng at home easy, interesting. fascinating, intensely
practieal. You learn how sets work, why they work, how

to make them work when they are out of order.
shows up in your pay envelope—when you graduate you

this
have had training and experlence—you'rc not simply looking

for a job where you can gzet experience.

and tripled theg
salaries of many;
Find out about
this tested wa:

Some of the Jobs N. R. I. Trains Men For

Broadeast Engineer Operator of Alrway Sales Manager for
Malntenance Man in Beacons Retail Stores
an
Broadeastlng  Sta s"x‘;‘;l‘" M’:‘"‘_ S"l““‘d Service Manager for
tion SEUFCApp— Retail Stores
Operator of  Sound

Jnstaliation Engineer Picture Apparatus Auto Radlo Installa-

Broadcast Ap- tion and Service
paratus v Ship On)e(rawr o Man i
Service Man on Pub-

ODEI?:?rnin Broadceast 1l Address Systems  Televislon Broadcast
e Installation Engineer Operator
Afrcraft Radio Oper- on Public Addfess
ator ystems Set Servieing Expert

have doubled

J. E. SMITH, President
National Radio Institute, Dept. 2MC4
Washington, D, C.

I want to take advantage of your Speclal Offer.
Send me Your book ‘‘The Principles of Television™
and “Rich Rewards in Radio” which points out the
opportunitles for spare time and full time Jobs in
Radio snd your famous 50-50 method of training
men to become Rudlo experts through home study.

Name...........o0c..cm S
Address... -

City.... Siate

< iorn
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I'll show you how to use my
experiments and

Trainlng like
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IN THIS ISSUE : Radio features, circuits, ideas and kinks--the best of their kind--gathered
from the leading radio magazines of the world. Also-the latest in television construction.

HUGO GERNSBACK, Editor
H. WINFIELD SECOR, Managing Editor
ROBERT HERTZBERG, Associate Editor

VOLUME II NUMBER §

RADIO REVIEW AND TELEVISION NEWS—Bi-monthly. Entered
as second class matter at the post office at Paterson. N. J., under the
act of March 3, 1879. Trademarks and copyrights by permission of
H. Gernsback, 98 Park Place, N. Y. C. Text and illustrations of this
magazine are copyright and must not be reproduced without permis-

sion.

RADIO REVIEW AND TELEVISION NEWS is published on the 15th
of every other month. Six numbers per year. Subscription price is
$1.50 a year in the United States and possessions. Canada and for-
eign countrles, $1.75 a year. Single copies 25c. Address all contri-
butions for publication to Editor, RADIO REVIEW AND TELEVI-
SION NEWS, 96-98 Park Place, New York. N. Y. Publishers are not
responsible for lost manuseripts. Contributions cannot be returned
unless authors remit full postage.

RADIO REVIEW AND TELEVISION NEWS is for sale at all prinei-
pal newsstands in the United States and Canada. Eurovean agents:
Brentano’s, London and Paris. Printed in U. S. A. Make all sub-
seription checks payable to Popular Book Corporation.

COPYRIGHT, 1932, BY H. GERNSBACK
Published by POPULAR BOOK CORPORATION

HUGO GERNSBACK, President - H. W, SECOR, Vice-President

EMIL GROSSMAN - - - - - Director of Advertising

Chicago Adv. Office L. F. McCLURE, 737 No. Michigan Blvd.

Publication Office - - - 192 Jefferson St., Paterson, N. J.

Editorial and General Offices - 96-98 Park Place, New York, N. Y.

London Agent: HACHETTE & CIE. 16-17 King William St.,, Charing
ross, W.C.2

Parls Agent: HACHETTE & CIE. 111 Rue Reaumur
Australian Agents: McGILL'S AGENCY. 179 Elizabeth St., Melbourne
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New Antennas Reduce Fading Effects 216
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TELEVISION FEATURES:

How To Make a Single Channel Sight and Sound
Receiver by A. C. Matthews 238
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RADIO REVIEW & TELEVISION NEWS
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are rmany

for the Radio

Trained Man~ /

Don’t spend your life slaving away in some dull, hopeless job! Don’t be
satisfied to work for a mere $20 or $30 a week. Let me show you how v/
to get your start in Radio— the fastest-growing, biggest money -making I/

game on earth.

S ——

\

L

¢

7/ |

Jobs Leading to Salaries of $50 a Weekand Up |/ & '

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman ///

and in Service and Installation Work—as Operator or Manager of a Broad- % ;

casting Station—as Wireless Operator on a Ship or Airplane, or in Talk-

ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES for a R

real future in Radio!

Wedon't teach by book study. We train you on a great outlay of Radio, Tele-
vision and Sound equipment — on scores of modern Radio Receivers, huge ad
Broadcasting equipment, the very latestand newest Television apparatus, Talk-

J/——"‘

Ten Weeks of Shop Training

ing Picture and Sound Reproduction equipment,Code Practice equipment, etc. /
You don’t need advanced education or previous experience. We give you—
RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience

/
/
-=Z.

you’lineedfor yourstartinthisgreatfield. Andbecausewecutoutalluselessthe-
oryand onlygivethat whichis necessary you get a practical training in 10 weeks.

TELEVISION and TALKING PICTURES

And Television is already here! Soon there’ll be
a demand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television
now can have a great future in this great new
field. Getin on the ground-floor of thisamaz-
ing new Radio development! Come to COYNE
and learn Television on the very latest, new-

& g . &t

Many EarnWhileLearning
You get Free Employment Service for Life. And
don’t let lack of money stop you. Many of our students
make all or a good part of their living expenses while
going to school and if you should need this help just
write to me. Coyne is 32 years old! Coyne Train-
ing is tested—proven beyond all doubt. You can find
out everything absolutely free. Just mail coupon
for my big free book!

H.C. Lewis, Pres. RADIO DIVISION  Founded 1899

COYNE Electrical School

500 &. Paulina St., Dept.82-1M Chicago, I11.

est Television equipment. Talking Picture and
Public Address Systems offer opportunities to
the Trained Radio Man. Here is a great new
Radio field just beginning to grow! Prepare
NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talk-

ing Picture and Sound Reproduction equipment.

All Practical Work
At COYNE In Chicago

ALLACTUAL,PRACTICAL WORK. You build
radio sets, install and service them. You actually op-
erate great Broadcasting equipment. You construct
Television Receiving Sets and actually transmit your
own Television programs over our modern Tele-
vision equipment. You work on real Talking Picture
machines and Sound equipment. You learn Wireless
Operating on actual Code Practice apparatus. We don’t
waste time on use'ess theory. We give you the prac-
tical training you’ll need—in 10 short, pleasant weeks.

Mail CouponToday forAlithe Facts

I H. C. LEWIS, President

i Radio Division, Coyne Electrical School

I $00 S. Paulina St., Dept. 82-1M Chicago, I11.

| Dear Mr. Lewis: — Send me your Big Free Radio Book, and
| sl details of your Special Offer.

1

l A L R S R
1

f Address......ooiiiiiiiiiiii s
1

[T 7 State........... .o
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SHORTWAVE AxoTELEVISION CORPORATION

[:Yo R R g XM STATION Wi XAV U. s.

Shortwave and Television
Corporation

AN AFFILIATE OF GENERAL ELECTRONICS CORPORATION

Radio and Television Consultants
and Engineers

Owners and Operators of Television Station WIXAV; 1000 watts, Sound

Station WIXAU, 500 watts and Ultra-short wave station WIXG, 43

megacycles. Operators of International Short Wave Station WIXAL,
5,000 watts power.

|
|

i Shortwave and Television Corporation

! LABORATORIES, STUDIOS AND STATIONS LOCATED AT 70 BROOKLINE AVENUE, BOSTON, MASS.
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General Electronics Corporation

AFFILIATES AND SUBSIDIARIES

SHORTWAVE AND TELEVISION CORPORATION
SHORTWAVE AND TELEVISION LABORATORY, INC.
AERADIO CORPORATION OF AMERICA
ELECTRONICS RESEARCH CORPORATION

SHORT WAVE RADIO RECEIVERS
BROADCAST RADIO RECEIVERS
TELEVISION RECEIVERS
SHORT WAVYE RADIO TRANSMITTERS
TELEVISION TRANSMITTERS
AVIATION RADIO
NEON LAMPS, ETC., ETC.
PUBLIC ADDRESS SYSTEMS
REMOTE CONTROL SYSTEMS
INDUSTRIAL ELECTRONIC APPLIANCES
X-RAY AND ULTRA-VIOLET RAY APPARATUS
PHOTO-ELECTRIC CELLS
CATHODE RAY TELEVISION TUBES

General Electronics Corporation

EXECUTIVE OFFICES—70 BROOKLINE AVENUE BOSTON, MASSACHUSETTS
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SCOTT-TRAVEL to the ends of the earth! Spin the
whole globe’s wealth of entertainment into your
own home with the twirl of a dial. True single
dial control does it — no trimmers or auxiliary
dials, no fussing with plug-in or tapped coils.
Here is performance so perfected that this re-
ceiver is GUARANTEED to bring in foreign
stations, 10,000 miles or more away, with full
loud speaker volume in all seasons, every week

throughout the year.

Guarantee Based on

with the New

15-550 METER

SCOTT
ALL-WAVE

History’s Most Impressive Radio Performance Record

Verified Chicago reception, by a SCOTT ALL-
WAVE operating under ordinary home condi-
tions, of every scheduled program broadcast over
a whole year’s time from VK2ME, Sydney, Aus-
tralia—more than 9,500 miles away . . . more
than 19,000 logs of foreign stations submitted
by SCOTT ALL-WAVE owners this year . ..
are but two of many accomplishments.

It takes advanced, precision engineering—labo-
ratory technique in custom construction—a back-
ground of nearly a decade of experience in build-
ing superfine receivers— to make such records
possible, and to permit such a guarantee.

Yet here it is! Try it yourself. Thrill to the
reception of stations in England—France—Ger-
many —Spain— Italy —South America—far.off
Australia. Listen in on gabbing telephony ama-
teurs—hear land-to-plane messages—foreign news
flashes on the short waves—a dozen and one new
radio thrills await you. Get American, Canadian
and Mexican stations you’ve never dreamed were
on the air. Get them all—even those thou-
sands of miles away—with full loud speaker vol-
ume and lifelike fidelity of tone. Tone so perfect

E. H. SCOTT RADIO LABORATORIES, INC.

CHICAGO, ILL.

4450 Ravenswood Avenue
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that, in studio tests, music critics fail to distin-
guish between the actual playing of a hidden pian-
ist, and the SCOTT ALL-WAVE DELUXE

reproduction of a pianist’s broadcast program.

Such performance results from micrometer-
measured accuracy in custom building. It testifies
to the incorporation of every worthwhile develop-
ment in radio, plus many exclusive innovations
made by Scott engineers. These betterments in-
clude full automatic volume control; visual tun-
ing; the ultimate in selectivity; highest degree of
sensitivity ever developed in a radio receiver; low-
est known noise level of reception; new Class “"A”
linear amplification giving tremendous volume
without distortion; new-type tubes; many other
absorbingly interesting technical achievements.

Still, with all these superiorities, a SCOTT
ALL-WAVE DELUXE costs no more than
many models of ordinary receivers. And it is the
only receiver with an iron-clad warranty. Every
part (except tubes) is guaranteed for five years
against breakage or service failure, instead of
the ordinary 90-day period.

Dept. RRT-6

www americanradiohistorv com

Learn about this new wonder of the radie
world! The set that not only gets "round-the-
globe reception, but that is used around the
world—Scott owners in 75 different foreign
countries enjoy this remarkable performance.
The whole story of the SCOTT ALL-WAVE
DELUXE is the most vitally interesting news
of radio quality, performance and value ever
published. Get it today! Mail the coupon be-
low for complete information, including tech-
nical data, performance proofs, and everything
you want to know.

SEND COUPON NOW FOR PROOF
=
1 E. H. Scorr Rapio
LABORATORIES, INC.
4450 Ravenswood Ave.,
Dept. (RT-8 Chicago, Hlinois
Send me complete information
about the New Scott All-Wave
Deluxe Receiver, including techni-
cal details, Ecrformance_ proofs,
prices, etc. This request is not to
obligate me in any way.

Name....
Address
[ a7 s
1 State............

RADIO REVIEW & TELEVISION NEWS


www.americanradiohistory.com

A EVBEW
TLNM 00.
VOLUME 1i NUMBER 5

NOVEMBER-DECEMBER, 1932
[ J

HUGO GERNSBACK, Editor
H. WINFIELD SECOR, Managing Editor
ROBERT HERTZBERG, Associzate Editor

TWO MAGAZINES IN ONE

® WHEN TeLevisioN NEws first appeared in

An Editorial by HUGO GERNSBACK

outside of the United States, over 160 radio

March, 1931, I was confident that the tele- magazines! Due to the new tubes and the activ-

vision industry had advanced sufficiently to sup-
port an authoritative magazine.
While the magazine was welcomed by the

ities of European radio constructors, there is
so much new in radio that it is difficult for
American radio readers to realize this. The few

readers, the industry, up to this time, sad to existing American radio magazines naturally
relate, has riade little progress. Indeed, tele- must take care of American radio developments

vision in the home is no nearer now than it was

in 1930

~ In a former editorial I mentioned that people
in the television industry, with a few notable
exceptions, icentified themselves so much with

selling worth’ess stock

did not have much tinie to turn out merchandise.
This condition of late has become so aggravated
that today only a few reliable television manu-

facturers are left.

A magazine of the type of TELEVISION NEWS
cannot exist oy selling copies to readers only,
even though it has sold very well thus far. It
is well known that the advertising pages have to
make up the loss incurred in publishing and sell-
ing a magazine under our present economic sys-

tem.

For this reason, I have found it necessary to
include other inaterial in the magazine in order
to broaden its scope. This is the reason for the
change of narae, and the magazine henceforth
will be known under the title of RAp10 REVIEW AND

TELEVISION NEWS.

While it was necessary to reduce the television
section, there will be found in that section a
sufficient amount of material to please television
enthusiasts. As the magazine grows I hope to
increase that section again, always providing
that the television industry supports the maga-

zine.

In the “RaADIO REVIEW” section, I believe I pre-
sent an entirely new thought to American radio

readers.

A recent trio through Central Europe con-
vinced me that there is a tremendous amount of
new radio building and experimenting going on,

first, and therefore they have not space left to

feature the latest foreign developments.

For that reason, the American radio exper-
imenter and constructor has been left in the cold
up to now, when it comes to new circuits and new

to the public that they foreign radio developments.

and builder.

in building it.

The “Rapio REVIEW” section will fill this im-
portant void in the future. Each issue of this
magazine will bring out the latest radio devel-
opments, the latest hook-ups, and the latest radio
thoughts from all foreign countries, whether they
are from England, France, Germany, Australia,
or even Japan. In other words, this magazine
will now be a real digest of the world’s best radio
literature as it pertains to the radio experimenter

With this issue, I am also originating an en-
tirely new thought in radio publishing, and that
is that all worthwhile foreign circuits will be
built by us in this country with American parts.
In other words, if 1 see a new circuit that is
worthwhile, it will promptly be translated not
only into the English language, but it will be
translated into American components as well so
that the American reader will have no difficulty

Please look over the first issue carefully, and
be sure to write me a letter stating what your

impressions are. Naturally, we are open to ideas

unrealized today by most Americans. There are, with your help.

as to the new combination magazine, and we
cannot have too many suggestions.

And finally, if you like this magazine, be sure
to recommend it to your friends. A tremendous
amount of labor has gone into the first issue, yet
I hope to make subsequent issues even better,

RADIO REVIEW AND TELEVISION NEWS IS PUBLISHED ON THE 5th OF EVERY OTHER
MONTH — THE NEXT ISSUE WILL BE PUBLISHED JANUARY 5th

Editorial and Advertising Offices, 96-98 Park Place, New York,
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Two forms of special reflector antennas designed by German engineers to reduce fading and skip phenomena.

NEW ANTENNAS REDUCE
FADING EFFECT

® THE range of a radio transmitter

18 primarily determined by its re-
ception zone which is free from fad-
ing. Enlarging it cannot be attained
by increasing the transmission energy,
for the near fading which bounds the
fading-free reception zone is an inter-
ference fading. It is caused by the
coming together of the space wave, re-
flected by the Heaviside layer, with
the ground wave, according to Das
Funkmagazin, (Berlin). The fading
phenomenon is determined by the ratio
of the intensities of the space and
ground waves, something which cannot
be altered by increasing the transmis-
sion energy. If, however, the space
radiation of the transmitting antenna
is negligably small in comparison with
its ground radiation, then the near
fading would be eliminated, and the
range of the transmitter would be ac-
cordingly increased and would be de-
termined primarily only by the trans-
mission energy.

The “Radiation Angle”

If the radiation from a transmitting
antenna is graphically represented in
terms on the vertical angle of radia-
tion, then there results the vertical
characteristic of the antenna, which is
also designated as the “radiation dia-
gram in the vertical plane.” By *“ra-
diation angle” should be understood
the angle which a ray forms with the
horizontal. For a transmitting wire
directed wvertically upward and ex-
cited at its fundamental wave (Mar-
coni antenna), Fig. 1 shows the verti-
cal ¢haracteristics. The numbers de-

216

note the angular degrees. The sizes
of the individual radiation sections
(so-called radiation vectors) corre-
spond in each ecase to the distance of
the curve point in question from the
middle point of the curve drawn. One
recognizes from the diagram that in
the case of this antenna form the
portions of the space radiation which
come out at the angles eritical for
the near fade-out (around 70 degrees)
are relatively considerable in quantity
(equal to about 16% of the ground
radiation), particularly if one considers
that the space radiation en route to
the receiver is exposed to far less
loss than the ground radiation.

For the purpose of eliminating the
near fading it is a question, according
to the above remarks, of essentially re-
ducing the portions of radiation in the
critical angles, i.e., to flatten the ver-
tical characteristic of the antenna, as
shown in Fig. 2. For comparison the
curve of Fig. 1 is at the same time
drawn in, as a dotted line.

— = —T

i1

A series antenna for perpendicular
radiation.

WWW.americanradiohistorv.com

For a flattening of the vertical char-
acteristic there are two methods. One
can materially increcase the extent of
the antenna both vertically and hori-
zontally, in comparison with the now
customary dimensions.

The first way makes necessary a
raising of the antenna to about half
the wavelength. The resulting diffi-
culties are hard to overcome in the
ordinary radio field; for example, for
a wave length of 400 meters a mast
height of at least 200 meters (more
than 600 feet) would be necessary.
(Such aerials are actually being used
in the United States.) On the other
hand, in the short wave field this way
can be taken, as will be shown in an-
other part of this article.

Horizontal Increase EfTective

The second method, increasing the
horizontal extent of the antenna sys-
tem beyond the usual measure, has
now been tried in actual practice. At
the instigation of the German Postal
Department, together with the C. Lor-
enz Co., experiments were performed
on the experimental tract of this com-
pany in Eberswalde. The results cor-
respond with the theoretical premises:
the near fading was actually for the
first time eliminated or, as the case
might be, suppressed, and the fading-
free reception zone was thereby ex-
panded. At the same time the ex-
perimental results represent proof of
the correctness of our ideas regarding
the cause of the fading phenomena.

The experimental antenna, Fig. 3,
consisted of three individual radiators

RADIO REVIEW & TELEVISION NEWS
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(Marconi antennas), which were set
up side by side in a vertical plane.
Each of the two outer radiatoss had
the same distance from the middie one.
Then the determining vertical charac-
teristic is secured, 1) by the distance
of the outer radiators from the mid-
dle one, and 2) by the ratio of the
current intensity in the middle radiator
to that in the two outer ones (as well
as the phase relations). In this case
it results that an improvement, i.e., a
flattening, of the vertical characteristic,
always makes the degree of efficiency
worse, but the degree of efficiency is
more favorable if the vertical charac-
teristic is chiefly influenced by the
mutual distance between the radiators.
In Figs. 4 and 5 these energy rela-
tions are not considered, or else the
curves are equalized to the same
ground radiation. For comparison, as
in Fig. 2, the characteristic of an in-
dividual radiator is shown in dotted
lines.

Figure 4 shows two radiation dia-
grams, for a distance from the outer
to the middle radiator of half a wave-
length, and in the case of b of a quar-
ter of a wavelength. On the other
hand, Fig. 5 shows how the radiation

at a short distance from the transmit-
ting antenna.

Such a series antenna (Fig. 3) is
also a directional antenna. It radi-
ates only in directions perpendicular
to its plane and therefore does not
come into consideration for broadcast-
ing purposes, where uniform radiation
in all horizontal directions is needed.
The same vertical characteristic as in
the above discussed series antenna can
also be obtained if the outside radia-
tors are arranged in a circle around
a centrally located middle radiator (or
even several concentrically located
ones). This might well be the form
of antenna to be used for broadcast-
ing if the near fading is to be over-
come.

The introduction of such antennas
will depend on whether the advantages
sufficiently compensate for the greater
technical outlay. Perhaps on the occa-
sion of the reconstruction of the Mun-
ich station these new antenna forms
will be taken into account. Likewise
the new large transmitting station in
Vienna is to have a similar transmit-
ting antenna. alse, however, with di-
rectional action.

In the German world-wide short

—e e e e —

We have become accustomed to the idea that fading and
skipping of radio signals are due to atmospheric conditions,
and are therefore beyond human control. However, German
radio engineers have proved that much of this trouble can
be reduced by transmitting antennas of special construc-
tion. The results of some of their experiments are described

in this interesting article.

diagram is influenced by the changing
of the current relations. In the case
of ¢, d, and e the proportion of the
current in the middle radiator to that
in the outer radiator is as 4:1, 1:1, and
0:1. At the same time it is assumed
in all cases that the middle radiator is
displaced in phase one-half a period
with respect to the current in the
outer radiators, which operate both in
the same phase (and with equal cur-
rent intensity). In case e one recog-
nizes pronounced space radiation. It
is reported that in this case extremely
quick and strong fading occurred even

wave radio station at Zeesen, there
arose the problem of flattening the
vertical characteristic, since formerly
a part of the radiant energy was ra-
diated upward at a steep angle and
thereby was lost for reception. In
view of the short wave (31.38 meters)
it was possible to enlarge the antenna
system upward. The new antenna
built by the Telefunken Co. is shown
in diagram in Fig. 6. It consists of
four squares, which are suspended on
four guy-ropes run obliquely down
from the traverses of the antenna
tower. The excitation takes place

i
}

Fading and skip characteristics of various types of transmitting antennas.
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from two opposite corners of the di-
pole squares, in each case. The two
excitation conductors lead at the foot
of the antenna tower together into the
connection house. From here a line is
run to the transmitting building, some
250 feet away.

The reception of the German world-
wide radio station has been materially
improved in all parts of the world by
this new antenna, which radiates in all
directions.

How To Mount and Use
Gang Condensers

® MULTIPLE-UNIT ganged condensers

may fairly be called instruments of
precision nowadays; if they were not,
the good results so widely attained
with sets having single-knob tuning
would be quite out of the question.
But, although the rigidity of these
components has been greatly improved
of late, a warning as to the need for
taking reasonable care in handling
them will not be out of place. Indeed,
one can justly say that no part of 2
set—not excepting the tubes—should
be handled with more respect. The
matching of individual units of even
the best of condensers is likely to be
impaired if they are dropped on the
floor, and much less harsh treatment
may well have a prejudicial effect on
the accuracy of the average specimen.

If the sections of a gang condenser are
not uniform, it becomes very difficult to
balance up the circuit in which it is used.

Apart from the question of acci-
dents, there is a possibility that the
whole frame may be distorted when the
condenser is mounted in position if un-
equal pressure be exerted by the hold-
ing-down screws. Consequently, great
care should be taken to see that the
condenser is mounted on a flat surface,
or else strains may be avoided by the
use of packing washers of suitable
thickness. An alternative, and perhaps

better, plan is to avoid rigid mounting
altogether by interposing bushings of
resilient material; this practice is ex-
emplified in some of the latest super-
heterodynes, although flexible mounting
is here adopted mainly for another
reason.—Wireless World (London).
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Special antenna used by the German
short wave station at Zeesen.
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IS THE VARIABLE
CONDENSER DOOMED?

® SINCE the earliest days of broad-

casting, variable condensers have
been used for tuning the necessary cir-
cuits in receivers. It is, of course,
equally possible to use a fixed con-
denser and vary the inductance of the
coil used, and attempts have been
made in various ways to utilize this
possibility, says “Wireless Magazine”
(London}).

No marked success has attended the
experiments, however, and the vari-
able-condenser method of tuning has
held the field.

Taken for Granted

1f the problem is examined we find
there are objections to the present meth-
ods. These disadvantages have long
been accepted as inevitable, and we
have grown accustomed to them.

The fundamental portions of a re-
ceiver are the tuned circuits, which
are adjusted to resonance with the in-
coming signals.

The rate of vibration is determined
by the inductance of the coil and the
capacity of the condenser, and when
we tune the circuit we adjust these
values so that the natural frequency
of the circuit corresponds to that of
the oscillations being received.

When this happens a very large am-
plification of the oscillations takes
place, and this enables us to select
the signal we require.

As already stated, the customary
method is to use a fixed coil and to
tune this with a variable condenser,
which is a device of which the capaci-
ty can be altered according to the
setting of the dial. Such an arrange-
ment works and is generally satisfac-
tory, but there are several defects, of
which two only need be mentioned as
being the most important.

The first is that the voltage pro-
duced across the condenser by the sig-
nal is dependent upon the value of the
condenser. As the capacity is in-
creased the voltage developed falls off
considerably. Since it is this voltage
across the condenser which we utilize
by applying it to a tube amplifier or
detector, it means that the sensitivity
of the receiver is not constant, but

falls off as we increase the condenser
capacity.

Readers will be familiar with this
effect. Almost every receiver in com-
mon use today is more lively at the
bottom end of the tuning scale, and
we have to bring up the sensitivity
with regeneration or by other suitable
means as we increase the setting of
the tuning condenser.

As a logical, though not very ob-
vious, development of the same idea
we must remember that the selectivity
of the circuit is not constant. We
obtain our best selectivity when the
capacity is large, which is not where
we want it.

If we can use a fixed condenser
and vary the inductance, then the de-
fects are remedied to a large extent.
If we can arrange that the ratio of the
inductance to the resistance of the
coil is approximately constant, both
the sensitivity and the selectivity are
uniform over the whole scale. Un-
fortunately the methods adopted for
varying the inductance do not com-
ply with this condition.

From time to time radio engineers
have attempted to eliminate the vari-
able condenser as a tuning device, and
to use other means. Most of the sub-
stitutes have heen failures, but here
is an idea that promises to develop
into something really useful and prac-
tical.

The simplest form of variable in-
ductance is the variometer, in which
one coil is rotated inside another. In
the position of maximum inductance
the two coils are in the same direc-
tion as each other, whereas in the re-
verse position they oppose each other,
giving us a very much smaller in-
ductance, and a continuous variation
is obtained between these two ex-
tremes.

It is clear that with this arrange-
ment the effective resistance does not
change appreciably over the whole

AERIAL
CAPACITY

"ADJUSTABLE
CONDENSER

FI1G.1

PRESET TUNING

LT CONDENSERS

7T

COUPLING COND.

F16.2

Fig. 1: «
Fig. 2: Suggested circuit
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How the sliding core fits over the tuning coil.

for the mew tuning devices.
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FIG. 3

How a three-coil unit with ganged con-
trol could be arranged.

scale, whereas we require the resist-
ance to decrease as the inductance de-
creases.

Now it is well known that if an
iron core is inserted in a coil the in-
ductance mcreases considerably. The
increase in inductance, however, is
only marked at low frequencies, and
when we deal with very rapidly oscil-
lating currents, such as those in a ra.
dio set, we find the variation of in-
ductance becomes almost negligible.
What is more, the losses due to circu-
lating currents set up in the iron are
very heavy and render such a system
impracticable under normal conditions.

Attempts have been made to over-
come these disadvantages, with some
degree of success, by using very thin
sheets of iron only 1,000th of an inch
thick but, even so, the performance
was not entirely satisfactory.

More recently the British Post Of-
fice designed a form of iron which
was distinctly more successful. This
consisted of very finely powdered
granules of iron compressed under
hydraulic pressure to form a semi-
solid block. Even this, however, was
not as good as was desired owing to
the difficulty of obtaining really finely
divided iron.

Two American scientists, Polydoroff
and Johnson, have found a method of
obtaining iron powder in such fine
granules that it will float in the air.
The particles are only about 14-
1,000ths of an inch in diameter. This,
in itself, is not sufficient, however.

The losses due to the iron are
caused by circulating currents which
flow in the mass of the iron itself.
These can only be limited if the vol-

ume of iron within which they -cir-
culate is restricted.
These two inventors have devised

a method of spraying the particles
with varnish to an almost infinitesi-
mal thickness so that each one is in-
dividually insulated from its neigh-
bour. They then use this powdered
iron mixed with a little bakelite pow-
der to form a moulded product which
is quite solid and which is, in fact,
about 29 per cent iron by weight.
Due to the isolated nature of the
individual particles, however, it does
not behave like a metal at all, but lies
intermediate between metals and in-
sulators. Consequently very little cir-
culating ecurrent is produced in the

(Continued on page 247)
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LOCATING METAL PIPES BY RADIO

Novel method of using radio receivers is accurate but simple and saves considerable

time.

® HAVE you ever had occasion to dig

for, or to pay somebody else to dig
for, a lost water-pipe or gas-pipe in
the road or in the grounds round
your house?

There is a simple way of finding a
lost water-pipe, gas-pipe, metal sewer,
or, in fact, a metal pipe of any de-
scription, and that is by the use of
radio, says E. H. Chapman in “Wireless
Magazine” (London).

Although there may be a good deal
of doubt as to wheher metallic-ore
bodies at depths of a few hundred
feet can be found by wireless waves,
there is absolutely no doubt what-
ever that metal pipes a few feet in
the ground can be located, to an inch,
one might almost say, by radio.

_Expex:imer)ters who are familiar
with direction-finding apparatus are
aware that a mass of metal buried in

Table 1
First Second
adJustment adjustment
Normal position on footpath 10 10 11 15-18
Over pipe 45 42-44 43-47 60-85

the ground may cause large errors in
the compass bearings taken of dis-
tant stations.

Direction-finding apparatus may well
be used to locate pipes in the ground,
or even shallow ore bodies for that
matter, but the results obtained would
not be quite so precise as those which
can be obtained with other apparatus.

In the application of wireless meth-
ods to the location of ore bodies in the
earth’s crust, there are several very
difficult problems. The most difficult
is the problem of penetration. How
far does a wireless wave penetrate
into the ground over which it travels?

While working on this difficult prob-
lem of penetration, I built a piece of
wireless apparatus by means of which
a buried pipe could most easily be
located.

Briefly, the apparatus consists of a

carefully shielded loop aerial, a stage
of hlgh-frequency amplification using
a screen-grid tube with transformer
coupling, and a specially designed type
of tube voltmeter.
. The actual measuring instrument
is a sensitive galvanometer, the dial
of which is divided into 120 equal
scale divisions. The whole of the
apparatus is assembled in portable
form.

Fig. 1 is a plan showing the position
of a galvanized-iron gas-pipe in the
road outside my house. This pipe is
of 2 in. diameter and it is buried at
a depth of 18 in.

The actual geographical direction of
the pipe is 35 degrees east of south.
The direction of Daventry is 15 de-
grees east of south, and the direction
of Moorside Edge is almost exactly
opposite, namely 15 degrees west of
north. It will be seen, therefore, that
the waves from the four transmitters
—Daventry National Midland Regional,
North Regional and North National—
all cross the pipe at the same angle,
20 degrees.
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Plan showing position of gas main in
roadway outside of house.

The first attempt to observe the dif-
ference in reading of the apparatus
between a normal position and a posi-
tion over the gas-pipe was made with
the apparatus tuned to the North Re-
gional transmitter. The normal posi-
tion is shown as position 1 in the
plan of Fig. 1, and the position over
the pipe is shown as position 2. The
readings were as in Table 1.

We have in Table I a somewhat re-
markable result. With this piece of
wireless apparatus, the received
strength of the North Regional trans-
mitter, forty miles away, is increased
four times by placing the apparatus
over a buried gas-pipe.

The swinging of the readings in
three out of the four sets of readings
given in Table 1 was due to the fact
that the observations were taken with-

in the half-hour before sunset.
Table II
North Midland North
Reglonal Regional Natlonal
Normal position 1 20 14 10 30 19 10 44 27 17
Over pipe. Dosition 2 67 56 42 63 38 23 92 63 41

The next readings to be taken with
the apparatus were taken in the after-
noon and early evening on the three

transmissions — North Regional, Mid-
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This curve graphically illustrates the

great increase in signal strength obtained

when the receiving apparatus passed
over the buried gas pipe.
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It makes use of the signals transmitted by ordinary broadcasting stations.

land Regional, and North National.
These readings are given in Table II.

It is perhaps necessary to explain
that the readings were made with the
apparatus adjusted to different de-
grees of sensitivity, or, as we should
say in wireless, to different degrees
of amplification. This varying degree
of sensitivity is one of the wvaluable
features of the apparatus, and one
which makes it suitable for numerous
purposes in work of this kind.

Now there is one very striking point
about the readings given in Table II.
For the North Regional transmission
the readings over the pipe are rough-
ly four times the readings in the nor-
mal position. For the North National
transmission, the readings over the
pipe are roughly two and a half times
the normal readings.

The Midland Regional readings are
scarcely comparable with the readings
for North Regional and North Na-
tional, for the Midland Regional trans-
mitter is much more distant and, more-
over, has only half the power of the
other two transmitters.

From Table II it is clear that the
effect of a buried pipe is greater the
longer the wavelength of the transmis-
sion used. Accordingly, in the next
observations made with the apparatus,
the Daventry National transmission
was used.

The readings obtained on this trans-
mission were quite astonishing. In
the normal position, the reading of the
galvanometer was 11 scale divisions.
Over the pipe the reading was 110
scale divisions, that is, ten times as
great as® the reading in the normal
position. It sounds almost incredible,
but nevertheless it is true.

With this simple piece of apparatus,
the strength of Daventry National is
increased ten times by the mere plac-
ing of the apparatus over a buried
gas-pipe.

Table III
Over Footpath Pi

pe Over Road
1111 12 15 21 35 78 110 82 50 30 22 15 12 13

So interesting were these Daventry
National figures that a series of read-
ings were taken across the road at in-
tervals of one foot, the pipe being
crossed at right angles. The readings
are given in Table III.

The observations given in Table Il1I
are illustrated graphically in Fig. 2.
It should be noted that the effect of
the pipe is felt for distance of 4 ft.
either side of it.

As a further test, the apparatus
was taken to a road under which one
of the main pipes of the Derwent
Valley Water Board passes. This pipe
is of 45 in. diameter and it is buried
at a depth of 42 in. to the top of the
pipe. The pipe runs almost in the di-
rection of Daventry.

With the apparatus tuned to Da-
ventry National and set to the same
degree of sensitivity as when the read-
ings of Table III were taken, the ob-
servations of Table IV were made.

(Continued on page 252)
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RADIO

If you have been confused
by the recent avalanche of
new tubes, read this clear
explanation of tube theory
and you will have no further
trouble. No mathematics --

just plain English.

-CATHODE 1

INSULATED
HEATER |

DIRECTLY MEATED CATHODES
{ (FILAMENT TYPE )

INDIRECTLY HEATED cATHODES
{ HEATER TYPE)

Left: three types of tube filaments.
Right: two types of indirectly heated
cathodes.
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FL. PLATE FiL SCREEN PLATE
= == -
FILAMENT  GRD  SCREEN SUPPRESSOR  PLATE

Top left: the “triode” or three-element

tube. Top right: the “tetrode” or four-

element tube. Bottom: the “pentode” or
five-element tube.
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Top: curves illustrating rectifying ac-

tion. Bottom left: the “diode” or two-

element rectifier tube. Bottom right:
Curve showing saturation effect.
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TUBES

@® THE radio tube consists of a ca-

thode and one or more additional
electrodes—all enclosed in an evacu-
ated glass bulb—with their electrical
connections brought to exterior ter-
minals. The cathode supplies elec-
trons while the other electrodes control
and collect them, explains “The Cun-
ningham Tube Manual.”

All matter exists in the solid, liquid,
or gaseous state. These three forms
of matter consist entirely of minute
divisions known as wmolecules. Mole-
cules are assumed to be composed of
atoms. According to a present ac-
cepted theory, atoms have a nucleus
which is a positive charge of electrici-
ty. Around this nucleus revolve tiny
charges of negative electricity known
as ‘“‘electrons.”  Scientists have esti-
mated that these invisible bits of elec-
tricity weigh only 1/46 billion, billion,
billion, billionths of an ounce since
they may travel at speeds of thou-
sands of miles per second.

Electron movement may be accele-
rated by the addition of energy. Heat
is one form of energy which can be
conveniently used to speed up the
clectron. For example, if the tem-
perature of a metal is gradually raised,
the electrons gain velocity. When the
metal becomes hot enough to glow,
some electrons may acquire suffi-
cient speed to break away from their
nuclei. This action is utilized in the
radioc tube to procure the necessary
electron supply.

Cathodes

A cathode is an essential part of a
radio tube since it supplies the elec-
trons necessary for tube operation. In
general, heat is the form of energy
applied to the cathode to release the
electrons. The method of heating the
active material of the cathode may be
used to distinguish between the dif-
ferent forms of cathodes. For exam-
ple, a directly-heated cathode, or fila-
ment-cathode, is a wire heated by the
passage of an electric current. An
indirectly-heated cathode, or heater-
cathode, is an assembly of a filament,
or heater, enclosed in a metal sleeve.
The sleeve carries the active material
on its outside surface and is heated by

radiation and conduction from the
heater.

A filament-, or directly-heated ca-
thode, may be further classified by

identifying the filament or electron
emitting material. The materials in
regular use are, tungsten, thoriated-
tungsten, and metals which have been
coated with alkaline earth oxides.
Tungsten filaments are made from pure
metal. Since they must operate at
high temperatures (a dazzling white)
to emit sufficient electrons, a relatively
large amount of filament power is re-
quired. Thoriated-tungsten filaments
are drawn from tungsten slugs which
have been impregnated with thoria.
Due to the thorium, these filaments
liberate electrons at a more moderate
temperature (a bright yellow) and are,
therefore, much mnwore economical of
filament power than are pure tungsten
filaments. Alkaline earths are usually
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AND HOW
THEY WORK

applied by coating a nickel alloy wire
or ribbon with a mixture containing
the materials. This coating, which is
dried into a susbtantial layer on the
filament, requires only a very low tem-
perature (a dull red) to produce a
copious supply of electrons. Coated
filaments operate very efliciently and
require relatively little filament power.

Filament-cathode types of tubes are
particularly well suited for operation
from a steady source of filament sup-
ply voltage such as a battery. Tubes
for this service can be designed with
cathodes which give economical produe-
tion of electrons and, consequently,
economical set operation. Tubes con-
structed primarily for economical bat-
tery operation are not very satisfac-
tory for use with alternating current
filament supply, due to the variation in
electron emission and potential in the
space charge region which occurs with
each alternation of the current. This
variation is amplified by the tube and
produces hum in the loudspeaker.
When filament-cathode types of tubes
are to be used on a-¢ filament supply,
special precautions are taken in the
design to reduce hum disturbances to
a point where the hum will not be
troublesome. These precautions in-
clude such features as the utilization
of massive filaments which minimize
temperature fluctuations, the use of
filaments which have sufficient excess
electron emission so that a very large
temperature change is required to re-
duce the emission below the value
needed for normal tube operation, and
the proportioning of tube parts to min-
imize the electrostatic and magnetic
effects produced by a.c. on the fila-
ment. The '26 is an example of a
filament-cathode type of tube particu-
larly useful for operation on a.c.

Heater Tuhes

Heater-, or indirectly-heated ca-
thodes, comprise an assembly of a thin
metal sleeve coated with active ma-
terial and a heater contained within
and separated from the sleeve. The
heater is made of tungsten wire and is
used only for the purpose of heating
the sleeve and its coating to an elec-
tron-emitting temperature. The tung-
sten wire is operated at a moderate
temperature and supplies the energy
for heating the sleeve. .

The heater-cathode construction is
well adapted for use in radio tubes In-
tended for operation from a-c power
lines. The use of separate parts for
emitter and heater functions, the elec-
trical insulation of the heater from the
emitter, and the shielding effect of the
sleeve may all be utilized in the de-
sign of the tube to prevent the a-c
heater supply from ecausing hum. Rep-
resentative types are the '24-A, '27,
and ’35. From the viewpoint of cir-
cuit design. the heater-cathode con-
struction offers advantages in connec-
tion flexibility due to the electrical
separation of the heater from the
sleeve and active cathode surface. This
feature, in conjunction with the free-
dom from electrical disturbances which
might be introduced through the fila-
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ment supply lines, has led to the use
of this construction in a series of tubes
(’36-’39) designed particularly. for au-
tomobile or d-¢ line radio sets.

Diodes

The simplest form of radio tube
contains two electrodes, a ‘‘cathode”
and a “plate’” and is often called a
“diode,”” the family name for two-elec-
trode tubes.

The electrodes are enclosed in a bulb
with the necessary connections brought
out through air-tight seals. The air is
removed from the bulb to allow free
movement for the electrons and to
prevent injury to the emitting sur-
faces. When the cathode is heated,
electrons leave the cathode surface
and form an invisible cloud in the
space around it. Any positive electric
potential within the evacuated bulb
will offer a strong attraction to the
electrons (unlike electric charges at-
tract; like charges repel). In a diode,
the positive potential is applied to the
second electrode, known as the anode.
The potential is supplied by a suitable
electrical source connected between
the plate terminal and a cathode ter-
minal.  Under the influence of the
positive plate potential, electrons flow
from the cathode to the plate and re-
turn through the external plate bat-
tery circuit to the cathode, thus com-
pleting the circuit. This flow of elec-
trons is known as the plate current
and may be measured by a sensitive
current meter.

One-Way Flow

If a negative potential is supplied
to the plate, the free electrons in the
space surrounding the cathode will be
forced back to the cathode, and no
plate current will flow. Thus, the
tube permits electrons to flow from
the cathode to the plate but not from
the plate to the cathode. If an alter-
nating voltage is applied to the plate,
the plate is alternatingly made positive
and negative. Plate current flows only
during the time when the plate is posi-
tive. This phenomenon makes the tube
useful as a vectifier of alternating
current, that is, to provide a current
flow always in the same direction. Reec-
tifying action is utilized in a-¢ receiv-
ers to convert a.c. to d.c. for supply-
ing “B,” “C” and screen voltages to
the other tubes in the receiver circuit.
Rectifier tubes may have one plate
and one cathode. The ’81 is of this
form and is called a half-wave recti-
fier, since current can flow only dur-
ing one-half of the alternating-current
cycle. When two plates and one or
more cathodes are used in the same
tube, current may be obtained on both
halves of the a-c cycle. The ’80 is an
example of this type and is called a
full-wave rectifier.

Not all of the electrons emitted by
the cathode reach the plate. Some re-
turn to the cathode while others re-
main in the space between the cathode
and plate for a brief period to form
an effect known as space-charge. This
.charge has a repelling action on other
electrons which leave the cathode sur-
face, and impedes their passage to the
plate. The extent of this action and
the amount of space-charge is greatly
dependent upon the cathode tempera-
ture and the plate potential. The
higher the plate potential, the less is
the tendency for the space electrons
remaining to repel others. ‘This effect

NOVEMBER-DECEMBER, 1932

“RADIO CITY” PLAQUE

® THE largest of the decorative metal

plaques which will form a part of
the extensive ornamentive scheme for
Rockefeller Center, New York, was
set in place on the north wall of the
Radio-Keith-Orpheum sound motion
picture theatre during the month of
October, 1932.

It is a brilliantly colored metal and
enamel piece 18 feet wide and 35 feet
long, one of four designed by Miss
Hildreth Meiere, American artist and
first vice president of the National So-
ciety of Mural Painters.

In keeping with the central beauti-
fication theme symbolizing some of the
moving forces in modern civilization,
the rectangular plaque is intended to
represent radio and television encom-
passing the earth. Three circular
pieces by Miss Meiere being set in the

walls of the International Music Hall
are each 18 feet in diameter and re-
present the spirit of song, dance and
the drama. The artist’s designs were
executed by Oscar B. Bach.

The plaques are said to be the lar-
gest of their type and represent the
first use of this form of decoration on
a pretentious scale on a building ex-
terior.

Officials of Rockefeller Center ex-
plain that they are intended to form
a “striking relief from the usual se-
vere wall surfaces of theatre build-
ings.”

The plaques are centered about six-
ty feet above the street level, and are
among the first of the decorative
works to be completed for the Rocke-
feller buildings.

may be noted by applying increasingly
higher plate voltages to a tube operat-
ing at a fixed cathode voltage. Under
these conditions, the maximum number
of available electrons is fixed, but in-
creasingly higher plate voltages will
succeed in attracting a greater pro-
portion of the free electrons.

Beyond a certain plate voltage, how-
ever, additional plate voltage has little
effect in increasing the plate current
because all of the electrons emitted
by the cathode are being drawn to the
plate. This maximum current is called
saturation current, and because it is an
indication of the total number of
electrons emitted, it is also known as
the emission current, or, simply, emis-
sion.

If space-charge effects were not
present, it follows that the same elec-
tron flow could be produced at a lower
plate voltage. One method of reduc-
ing the space-charge effect is utilized
in several types of rectifier tubes, re-
presented by the mercury vapor rec-
tifier 82. This tube contains a small
amount of mercury which is partially
vaporized when the tube is operated.
The mercury vapor consists of tiny
mercury atoms permeating the space
inside the bulb. These atoms are bom-
barded by the electrons on their way
to the plate. If the electrons are mov-
ing at a sufficiently high speed, the
collisions will tear off electrons from
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the mercury atoms. When this hap-
pens, the mercury atom is said to be
“ionized,” that is, it has lost one or
more electrons and, therefore, is charg-
ed positive. When ionization due to
bombardment of mercury atoms by
electrons leaving the filament occurs,
the space-charge is peutralized by the
positive mercury ions so that increased
numbers of electrons are made avail-
able. A mercury vapor rectifier has a
small voltage drop between cathode
and plate (about 15 volts.) This drop
is practically independent of current
requirements up to the limit of emis-
sion of electrons from the filament but
is dependent to some degree on bulb
temperature.
Triodes

When a third electrode, called the
grid, is placed next to the cathode,
the tube is known as a “triode.” This
is the family name for three-electrode
types. The grid usually consists of a
wire mesh or grating, the appearance
of which suggests its name. Its con-
struction allows practically unobstruct-
ed flight of the electrons from the ca-
thode to the plate.

When the grid of a tube is made
positive or negative with respect to
the cathode, the plate current corre-
spondingly increases or decreases. The
grid is located much nearer the ca-
thode than the plate so that a small

(Continued on page 250)
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® AT the Berlin Radio Show, held a few
_months ago, considerable interest was
displayed by visitors in electrical mus-

ical instruments, among which were
electrical pianos and oscillators of the
Theremin type. Instruments of the lat-
ter type have been made and sold com-
mercially in the United States, but have
not achieved much popularity because
of their high cost.

The amateur ¢onstructor who wants to
enjoy some interesting experiments can
easily make a small oscillator of the
Theremin variety, using spare parts. This
will operate on either A.C. or D.C. with-
out change in connections. The diagram
on this page shows the hook-up, which is
simple in the extreme. All the parts are
mounted on a wood baseboard measur-
ing 7% by 11 inches.

This instrument is nothing but an
oscillator with an upright brass rod
twenty inches long acting as a radiator
of the generated radio frequency energy.
With the coil and the condenser specified
and shown in the illustrations, the oscil-
lations fall in the broadeast band. If
the device is then placed near a broad-
cast receiver which can be made to os-
cillate. or at least regenerate very strong-
ly, and the tuning knobs of both instru-
ments adjusted, a heterodyne squeal will
be heard from the loud speaker in the
receiver. The pitch or frequency of the
squeal will depend on the arithmetical
difference in frequency between the os-
cillator and the receiver, and will further
be varied by the presence of a persen’s
body or hands near the sensitive radiat-
ing rod.

The trick of obtaining variable heter-

MAKE YOUR OWN
ELECTRIC MUSIC!

With the aid of this simple and easily constructed local oscillator,
“beating” against an oscillating receiver, you can have loads of
fun. Build it in less than an hour's time.

In accordance with our policy of building up
worthwhile instruments described in foreign
magazines, we present herewith an American
version of an electric music device of the
Theremin type. The parts required are inex-
pensive and readily obtainable, as they are of
standard domestic make.
been tested thoroughly and produces inter-
esting results.

The oscillator has

Tl -%-dﬁﬂu—'fﬂf-'

Above: parts of the oscillator: 1)} 360 ohm re-
3) tuning condensers.
.1 mf.
8) filter condenger.

sistor. 2) audio choke.
4) oscillator coil. 5) rod radiator 6)
condenser. 7) 2,060 ohms.
9, 10) tubes. DBelow:

tielbriefe” (Dusseldorf).
(S 3 -
é -L 1I0v. AC.OR DC
CH .
f —-—
L ’ Cl = .0005-MF.
| i v €2 - L1MF.L000V.
‘hoo : / €3 = 6MF 400V
2,000 OHMS
C; R2 RL = 1 WATT.
SET AT
T ] < [ R2 = { 360 oums.
CZT R1 { ROD ¢ { 20 IN. LONG
BY '/4" SQUARE.
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full schematic diagram.
This oscillator was described originally in ‘‘Bas-

S

s
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odyne whistles that sound like music
then depends on how you wiggle hands
and fingers around or mear the rod. A
fluttering motion is necessary in order
to simulate musical tones. Of course
every radio fan will recognize the
phenomenon as nothing more than old
fashioned “hand capacity,” against which
elaborate precautions are taken in all
present day radio receivers.

If the broadcast receiver is pretty well
shielded, you may find it necessary to
place the “Theremin’’ quite close to it, or
to bring the aerial wire near the rod.
If the receiver is of the screen grid type
and cannot be forced into self-oscillation
even with the volume control fully ad-
vanced, tune in a strong broadcast sta-
tion and adjust the oscillator condenser

(Continued on poge 248)
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This “breadboard” model shows the open arrangement of the

parts.
midgets of the sliding tube type.
may be used.

® A receiver for use on the “quasi-
optical” waves is quite easy to han-
dle, says Amateur Wireless (London).

A glance at the schematic diagram
will prove how inexpensive the con-
struction of a suitable two-tube re-
ceiver will be. Readers may possibly
wonder why we have chosen a conven-
tional “detector and audio-frequency”
receiver. Considering the various pos-
sibilities we find there are three work-
able alternatives:

1. A super-het.

2. A standard screen-grid three re-
ceiver.

3. A simple detector and audio fre-
quency arrangement.

A super-het is inclined to be unstable
and somewhat difficult to handle on
wavelengths below 10 metres. Fur-
thermore the average amateur will
agree that the cost entailed would not
be worth while, considering the re-
stricted nature of the transmissions at
present available.

A screen-grid three would have been
quite satisfactory except that no ap-
preciable amplification would have been
obtained from the screen-grid tube on
such high frequencies and, beyond giv-
ing selectivity, the tube would have
been a passenger.

The receiver arrangement finally
selected has proved itself to be very
- 3% "

[} r
—_— 8 ]
RS S M e B

L

3%‘ | = % |
@TT—, '
8 TURNS i
o e Gone (0% 3
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Above: details of the “wound on air”

coils used in the 7 meter receiver. Right:

full schematic diagram. Note that regen-

eration 18 obtained by a shunt tickler

system, with condenser B controlling the
feedback action.
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The tuning condensers, along the front edge, are
Regular plate condensers

satisfactory and has the advantage that
it can be assembled for a very small
sum.

In a number of cases the construc-
tor will probably have many of the
components on hand. The coils, which
are usually a very expensive item in
the construction of a receiver, can in
this case be made for a few cents.

Variations in tube capacity will vary
the wavelength range of the coils, so
in some cases it may be advisable for
the reader to experiment a little with
the number of turns employed. The
coils used in this receiver were con-
structed in the following manner:

Grid coil, eight turns of No. 16 d.c.c.
wire (approximately 25 in.) wound
tightly round a 1-in. form. The re-
generation coil is wound in a similar
manner, except that it has sixteen
turns of No. 16 d.c.c. wire, approxi-
mately 50 in. in length, The sixteen
turns are unspaced.

When the coils are removed from the
winding form, they will spring out to
about 1% in. in diameter.

It is best to measure the exact
length of wire for each coil to avoid
making a mistake in the inductance.

Before starting to wind the coils,
clamp one end of the wire in a vice
and stretch it until it is quite straight.

A TWO TUBE

/7 METER
RECEIVER

[ Here is a simple but effective little set for ultra-short-
wave television and telephone reception.
straight regenerative type, which means it is quiet and

i easy to operate.

It is of the

Only a few parts are needed.

tightly round the 1-in. form, evenly
spacing the turns. The coil should be
arranged to accommodate itself for

length between the terminals on the
coil block.

These coil blocks consist of a strip
of bakelite or hard rubber 3% in. by
% in. by % in., the terminals being
spaced approximately 1% in. apart.

The grid coil, when tuned with the
specified ‘“neutralising’”’ condenser, will
tune between 5.5 and 8.8 metres. Both
the tuning and the regeneration con-
densers have a minimum capacity of
1.5 micromicrofarads and a maximum
capacity of 20 micromicrofarads.

The condenser in series with the
aerial is of a different type from the
tuning condenser and has a maximum
capacity of 50 micromicrafarads.

It must be clearly understood that
this receiver is very sensitive to aerial
damping and an aerial having a total
length of 15 to 20 ft. will be ample.
Any increase over this length will not
make any improvement in the results
obtained and may cause the receiver
to stop oscillatjng,

f any difficulty ig experienced in
obtaining satisfactory oscillation, this
can easily be overcome by adjusting
the series aerial condenser towards its
minimum position.

Then cut off 25 in. and wind this (Contivued on page 252)
P
§0MMF.
X R.EC.
.0001-MF
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A ONE TuBe D. C. SET

® DIRECT Current electric sets have not received much

attention from set designers. This has left a wide field of
experimentation open to the fellow residing in sections where
this is the only current available. Here is a one tube re-
ceiver, suggested by “Radio Welt” (Vienna) that will give
satisfactory results on local signals, cost about .3 cent per
hour to operate and has a dynamic speaker.

These results are made possible by the choice of the type
38 power pentode. A coil and a tuning condenser with a
minimum of losses, plus regeneration, give surprising results,
A dynamic speaker is used as this type of speaker was found
more satisfactory on three counts: freedom from rattle,
ability to approximately match the plate impedance of the
pentode and greater sensitivity for such a small speaker.

A modernistic treatment of the simple
front panel provides an attractive ap-
pearance without a complete, expensive
cabinet and the small over-all size per-
mits its use in any room of the house. Right: inside view of
It is an ideal set for those living in the One-Tube D.C.

THAT OPERATES A
LOuD SPEAKER

Residents of D. C. districts have long felt
that they have been neglected by radio
designers. There have been hundreds of
good A. C. circuits, but few good D. C.
circuits. Here is a novel D. C. receiver
that uses only one tube, yet works o
loud speaker with surprising volume.
This is another “built-to-order” special
presented by RADIO REVIEW &
TELEVISION NEWS.

hotels, where a tremendously loud signal
is a source of disturbance. As all of
the more popular programs are sent over
the chains it is not necessary to have a
receiver with distance getting ability to
enjoy the program you like.

In general, this receiver should be used
with an antenna 75 to 100 feet in length.
Longer antennas can be used with a
material increase in velume. Care should
be used in tuning this set as far as the
regeneration control is concerned to pre-
vent radiation when the set is oscillat-
ting.

Note that no provision is made for
grounding the set. The ground is ob-
tained when the set is plugged into the
lighting socket. The 200 volt condenser
in series with the antenna coil primary
will serve as a guard, preventing shorts
and burn-outs if the antenna is grounded
by accident.

Lay out the front panel and the base
board as shown in the illustrations and
give all wooden surfaces a coat of stain.
This will improve the appearance a great
deal. Use a small piece of silk cloth to
cover the front of the speaker, to give
a finished look.

Mount the tuning assembly, power
switeh and tuning coil on the front panel
as shown in the photographs. Mount the
speaker with through bolts. This will
give a more sturdy construction as the
front panel is not made of thick wood.
The rest of the parts are mounted on the
base-board and can be fastened down
with wood screws after the front panel
has been fastened to the base.
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Special. 1) loud speak-
er. 2) three-circuit
tuner. 3) tuning con-
denser. 4), 6) filter
condenser. 5) filter
choke. 7) series re-
sistor. 8) grid leak.
9) antenna condenser.
10) tube, 11) grid
condenser. 12) speaker
bypass condenser.

Below: schematic dia-
gram of the entire re-
ceiver.
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Place all parts in position, fasten firm-
ly and solder all connections well. The
set is so simple that there should be no
difficulty for the builder to complete the
job in jig time.

Be sure and place the speaker field in
the circuit so that the field is directly
across the line after the power switch.
Do not connect the field so that the cur-
rent required for its operation will flow
through the filter choke.

When placing the set in operation al-
low the tube to heat up for a while. If
no signals are heard when the tuning
dial is rotated then reverse the power
plug. Do not leave the power on teoo
long when the polarity is not correct

(Continued on page 249)
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INKS FROM ABROAD THAT YOU

Remote Volume Control

B4 50,000 0Hwms

LS. TERMINALS

A very convenlent form of volume
control, which may elther be mounted on
the set Itself or carrled on an extension
to another room. fs that operating on
the loud spesker itself. Provided the
rest of the set 1s working satisfactorily,
control in this manner 1s perfectly satis-
factory.

o
LS. TERMINALS
L

Two methods may be employed, If
the output tube 18 of the three electrode
Iype, the volume s controlled by a series
resistor in the loud speaker line. It 13
necessary of course Lo use an output fil-
ter of some kind to keep the local Dlate
current out of the speaker, A Yalue of
50,000 ohms 1s suitable. WIith a pen-
tade output tube, use 8 shunt resistor of
about 20,000 ohms, as {illustrated.—Ama-
teur Wireless (London).

Cutting Panels

BLADE FIXED
AT RIGHT ANGLE
TO HANDLE

PANEL
[ I ) )

It §s sometimes quite s lrick to cut
a  long. narrow strl& off a bakelite or
aluminum panel. owever, Lhe oPera-
tion becomes quite simple If the blade
of an ordinary hack saw 1Is turned at
right angles to the frame, as shown in
the 1llustration sbove. The panel should
be clamped along the edge of a table
of other flrm support (the cellar steps
are good for this purpose). so as (o
avold all posslblll)ly ot slipping.—Modern

Wlrsless (London).
Automatic Grid Bias
[ ] 1@
T.0001- (R.FCHOKE LOAD RES. ||
MF 025 -D.5- MEG.
{(Max.) /
R
]
»

|

[ ]e

WILL FIND USEFUL

foreign radio magazines,

them!

Among these little kinks, gathered from numerous
you may find a time or
money saving suggestion that will pay your cost of
this issue several times over.
They may be useful in the future.

Read them and save

Speaker Filter

Holding Round Drills

Water Pipe Ground

PIPE SCRAPED  METAL
CLEAN UNDER  CLIP

cLIp N
WATER
PIPE

THICK COPPER WIRE
LEAD TO SET

T: e

CONDENSER

COTTON -
COVERED
WIRE

SQUARE JAwS

at =l ]

The value of a filter of some kind to
protect the delicate windings of mag-
netle speakers cannot be over-emphasized.
The sketch above shows how a simple
ﬂltcr conllsung of & 30 henry choke

a 2 mf. fixed condenser can be
.added to a recelver not already equipped
with such a protective device. Note that
the choke 1s connected to the two bing-
ing posts on the recelver that hormally
take the loud spesker tips. With this
hookup mo direct current _enters the
speaker.—Modern Wirelets (London).

P

Efficient Wave Trap

A round peg In a squarc holel Sounds
Impossible, but It isn’t 1f you want to
use an ordinary round shank twist drill
or countersink In the juws of a brace.
8lmply wind some cotton ¢overed wire
of any size between No. 26 and 20 over
the shank of the drill. Tle the ends
50 that they won't unravel and then
put the drill in the brace chuck. You
will find that the latter “‘bites” into
the wire and holds the drill very firmly.
Modern Wireless (London).

Selectivity Ad]ustment

| J= 18
oL}
25 % %E
TO ANT. ON SET\ DIFFERENTIAL.
CONDENSER
at ol } L= 18

Don't overlook the simple wave trap
as a means of ecliminating interference
from a strong local or nearby stution.
Such a trap 1s easlly made by winding
25 and 60 turns of No. or 26 cot-
ton covered wlre on lhree inch torm.
with a space between of % inch. Both
colls are in the same direction. The
large coli, the secondary. is shunted by
3 05 mf, varlable condenser.  The
other connections are made as iIndicated
in the circult above. If the trap Is
tuned to the wavelength of the interfer-
Ing station, the latter will be elimin-
ated.- -Enqll;h Mechanies (London)

Don’t regard the volume control as
nothing but u loudness adjustment. Many
pre-detector controls also =afTect the se-
lectivIty to a lurge extent, and are there-
fore to be avoided. To turn things
around, 1t 1s sometimes possible to de-
sign a selectivity control that will also
control volume. The arrangement In the
hookup above 1is worth trying In this
conniection. Tho differentlal condenser is
the kind that has one rotor meshing
into two opponlnz stators.—Modern Wire-
less  {London}

- s e

Handling Threaded Rod

Hydrometer Protection
=L
- CARDBOARD 1 T“
i TRICK
WRAPPING
PAPER
3 e,
4
THREADED
x| ROD
| cut’ | a fa
at— fa -

The tubular comstruction of practically
makes them something

Automatie btas for an indirectly heated
audio frequency tube, following a diode
detector, may be obtalned with the ar-
rangement shown above. The values shown
may be varled to sult Amerlean tubes
and clrcult. Note that the ‘‘diode’” 15 a
triode with only two elements in use.
Wireless World (London).
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all

of a nulsance around the radlo room, a3
they are eontinually rolling off tables
and damaglng themselves. A simple Pre-
ventltive is a square plece of heary
cardhoard or fiber, cut as shown in the
sketch.  Merely bend this around the
barrel of the hydrometer and You will not
experience trouble agsin.—Amateur Wire-
less  (London)

Every radlo constructor who has used
threaded rod has expericnced difficulty
in preventing the threads from becoming
stripped or flattened by the Jaws of the
vise when a length of rod is bélng cut.
To =met around thls trouble, wrap the
rod in several thicknesses of heavy wrap-
ping paper. and hold It In the vise as
shown. Tighten the Jaws only enough to
prevent the rod from turning while it is
being cut.—Modern Wireless (London}.

www americanradiohistorv com

If you find that ordinary ground clamps
have a habit of snapplng off just when
you are Retting the strap good and tight,
make your own clamp out of a strip of
heavy brass, and hold it tight with a
heavy bolt and wing nut. Of course do
not fall to scrape the pipe bright and
clean.—Amateur wll;eless {London)
Aerial

Novel Indoor

T STRIP OF PAPER
l
|
l

1.
JOIN STRIPS
OR CANVAS J oF TwFoL
CROSS SECTION BINDING
ﬂ-

TO ANT POST ON SET
'

A novel indoor aerlal may be made .of
strips of paper oOr canvas about 30 feet
long. having pleces of tinfoll glued on
it to form a continuous chaln.
tinfoll from clgarette packaRes can be
uled A lead is attached to one end
by means of a serew type bindlng Post.
English Mechanlcs {Lond on) .

Buried Ground

[ ————
7/22
EACH
STRANDED STRAND
COPPER - ~
WIRE SDLDERED
A
X

4

In districts in which the water pipes
are very shorl. Or there are no water
plpes at all. use a burled ground made
as shown apove. Bury the plate {(copper,
brass, galvanized irom. cte.) about three
feet under the surface. and pour water

over It occaslonally.—Amateur Wireless
(London).
. e .
Shield

New Double

METAL
METAL SCREEN
SCREEN CUTSIDE
INSIDE BOX WOUDEN BOX
a —T= — —— | |

For short wuve station monitors and
test oscillators, very thorough and com-
Dlete shleldIng is important. An efTec-
tlve and cheap ‘shield can be made as
shown. The double boxes. of thin ajum-
inum, are very ‘‘tigiit” electrleally.
Popolar Wireless (London).
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WORLD WIDE HOOK UPS

THE “APEX 3"

® THE good points of the “Apex 3,”

as outlined in “Popular Wireless”
(London), are as follows: It is inex-
pensive; it is easy to build; it is com-
pact; it is easy to operate—there are
only three panel controls.

As may be seen from the schematic
diagram on the right, the circuit com-
prises one stage of tuned radio fre-
quency amplification, regenerative de-
tector and one audio stage. Although
this combination may not sound very
impressive to Americans, it really 1is
quite effective.

For battery operation the first tube
may be a 32, the detector a 30, and
the audio tube a 31. For A.C. opera-
tion: a 24 or 35, a 27 and 71A. The
connections as shown are for battery

tubes, but may readily be modified
for A.C. in accordance with standard
practice.

The tapped coil and switching ar-
rangement is necessary in Great
Britain because of the fact that sev-
eral important stations broadcast above
1000 meters. For the medium wave
range, the bottom sections of the coils
are short circuited; on the high wave

_— S S
| :,« - 000 L-MF L
>
0003- .0005-
1 e WY WY eeg
1
NOT
4 usED |\
| ry ~3
]
|
|
|
|
|
|
L
- ———
7/
ANT. L .
coiL 3 PT. PUSH-PULL 2PT PUSH-PULL
—=— WAVE CHANGE WAVE CHANGE SWITCH
3 SWITCH

“

range they are simply thrown in ser-
ies with the top sections, and thus in-
crease the range of wavelength re-
sponse. This scheme may furnish
American experimenters with a few
ideas in the way of wavechanging on
the medium short waves, just helow
the American broadcast band, with-
out the necessity for changing plug-

157 DET. L.F

in coils.
VOICE
DENTQDE CoiL

WUNOERLICH
k

i

S T3EL
l‘gi

il

S 5. ¥
('L ? 5 ' CONTROL

SPEAKER
FIELD ‘

— 4 |

® THE essentials of a very effective

continuous volume control arrange-
ment is shown diagrammatically at the
right; the volume-regeneration regu-
lating potentiometer is so connected
that it both controls the aerial input
and the extent of feed-back.

This system is not difficult to un-
derstand; if it be imagined that the
potentiometer slider is at the end of
the resistance marked X, it will be
realized that the aerial is virtually
short-circuited to ground, and, further,
by tracing out the regeneration cir-
cuit from the plate of the detector
tube, it will be seen that the maxi-
mum available amount of resistance Is
in series with this circuit. Thus it
follows that regeneration effects are
also at minimum.

As the potentiometer slider is moved
towards the end of the resistance ele-
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DOUBLE ACTING VOLUME CONTROL

ment marked Y, the aerial short-cir-
cuited is progressively remeoved, and

simultaneously an increasing amount
of R.F. energy is allowed to pass from
the detector plate through the regen-

Notice that regeneration is obtained
by the shunt feed method, coil 9 be-
ing the tickler. This methed requires
a good R.F. choke coil in the detector
plate circuit. A poor one, with a lot
of distributed capacity, will short ecir-
cuit the R.F. current through the “B”
circuit and prevent regeneration from
taking place.

AUTOMATIC
GAIN CONTROL

® THE diagram at the left shows a

six-tube superheterodyne using the
Wunderlich tube and an effective sys-
tem of automatic gain contrel, as de-
seribed in “Wireless World” (London).
It will be noted that the coils of the
R.F., 1st detector and I.F. stages are
insulated above ground by means of
.05 mf. fixed condensers. If a larger
capacity is used it will require a
longer time to charge and discharge,
thus slowing up the automatic gain ac-
tion. By using a condenser as large
as .26 mf., the delay may be so great
as to allow the set to be tuned from
one local station to another before
the set returns to full sensitivity. The
value of .05 mf., however, is about
right for praetical purposes, and with
the circuit shown, gives a time con-
stant of about one-twentieth of a
second.

When the R.F., 1st detector and I.F.
tubes are all connected to the common
AGC lead, a .b megohm resistor should

eration coil and back to ground. be inserted in the lead to the 1st de-
“Waireless World"” (London). tector grid coil to act as a filter.
v e e S . . c RFC. ?
N I e p—

_l

VOLUME -~
REACTION
CONTROL

IR

-

REACTION

—

.
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THE “PROSPERITY 3 FOR SHORT WAVES

® THAT British radio experimenters

are not overlooking the possibilities
of the short waves is indicated by the
number of descriptions of S.W. sets
that apear in their technical press. A
typical circuit, “The Prosperity 3,” as
published in “The Wireless Magazine”
(London), is reproduced herewith in
two forms one for D.C. operation and
the other for batteries.

This set covers four wave bands, 15-
35, 856-80, 230-550 and 1000- 2000 nte-
ters, with fixed tapped coils. On the
last two ranges the sets functions with
one T.R.F. stage, regenerative detec-
tor and transformer coupled pentode
stage. The upper tuning coils are tap-
ped, and short-circuiting switches for
the long wave loading sections are
provided.

40.000

OHMS «
.0003*MF  \ 4
Max 3
/ 0000 %

OHMS

’ 0005 MF,

1MEG

.000tMr, | 400
4

RFC.

OHMS

0.C. FILAMENT
RESISTANCE

fom
=

For the two short-wave ranges, the
aerial connection is switched through
the coupling condenser NC directly
to the grid circuit of the regenerative
detector. The plate connection of the
latter is similarly switched from the
longwave tickler to the short wave
tickler, and the receiver then func-
tions as a straight two-tube regenera-
tor without benefit of extra R.F. ampli-
fication.

Connections are provided in the
grid circuit of the detector for a pho-
nograph pickup. Provision of this
kind 18 found in practically all Euro-
pean radio receivers, as phonograph
music is still very popular on the
other side.

American tubes for the battery set

are the 34, 30 and 33; for the D.C.
model the 36, 37 and 38.

THE 1933 “DIAMOND OF THE AIR"

® THE 1933 “Diamond of the Air,”

described in “Radio World” (New
York), is the latest edition of a re-
ceiver that has enjoyed continued pop-
ularity since 1925. The hook-up be-
low shows the complete circuit, with
voltages, currents, resistances and the
values of all parts included.

Two units have to be insulated from
the metal chassis of the Four-Tube
1933 Diamond of the Air. They are
the 8 mf. electrolytic condenser next
to the rectifier, and the volume con-
trol.

The reason why the 8 mf. must be
insulated is that the negative side, or
can, is connected to B minus, the cen-
ter of the high-voitage secondary, and
not to ground. The chassis is ground-
ed, hence the negative side of the con-
denser must not connect metallically to
chassis, or the field coil would be
shorted out.

The volume control has to be insu-
lated because one side connects to the
plate circuit filter of the detector, the
other side to maximum B plus, while
the arm goes to one side of the 0.01
mf. stopping condenser, the other side
of which connects to grid of the out-
put tube.

This type of volume control does
not contribute to detuning. However,
it has the slight drawback of produc-
ing a scratchy sound when moved in
the region of highest sensitivity. The
fact that a volume control has a fault
need distress nobody, as there is no

NOVEMBER-DECEMBER, 1932

complete satisfactory volume control.
Most of the other types cause serious
detuning, and while that of itself
would not be prohibitive in a circuit
that has a manual trimmer, such a
volume control commonly alters the
R.F. bias, and such alteration should
not be made possible in the present
receiver, because the detector bias de-
pends considerably on the R.F. bias.
The antenna and ground connections
may be made to a twin post, and thus
an anchorage is provided for the 20
mmf. series condenser. This is set at
minimum, with plates disengaged as
much as possible. The strong brass
lug may be bent to a right angle and

fastened to the antenna post at the in-
side back of the chassis, the small
copper lug connecting to the 800-ohm
series resistor in the antenna circuit
and the G lug of the antenna imped-
ance coil and to the other side of this
resistor to the grid of the first tube
(58). It will be found that these
connecting points are within a few
inches of the series condenser.

As the receiver stability depends a
little on the aerial length, the general
rule applies that the longer and higher
the aerial, the greater the pickup, but
not much of an aerial is needed, " and
indeed, 20 feet strung indoors under
the moulding may prove too much.

I .002:MF.
— ums [- % 7 I

800 amcs aHms
B4WAI 41

200
20 onms 7 MF

t 00025
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HOW TO ADD AUTOMATIC

VOLUME CONTROL

Sometimes the grid returns are not
made to the same point on the load
resistance, the connections being made
as in Fig. 3. Only part of the voltage
drop in the load resistance is here
used for the first controlled tube, but
the entire voltage is used on the sec-

i ar 5
* L& e [ELE el
|
l %
| - =
| c2 | _C1 c2 R2#
" S LN 1
i T I ,..‘..,{.,. g = &
47 = G - B:I FiG.2 ; 3 FIG.4
FIG.L . FIG. ‘ !
LS _ | h
® THERE is ever an increasing de- The d-c¢ component is used for auto- ond. This, of course, requires that
mand for receivers with automatic matic bias on the controlled tubes. the load resistance be made up of two
velume control, and particularly no But the automatic bias voltage should units.
automobile set is considered complete not contain any carrier or audio com- In Fig. 1 the bias for the triode

without a. v. c., states “Radio World”
(New York). Countless cets are in
use which do not have a. v. ¢. and the
owners are asking for information on
how to change the sets so as to in-
corporate automatic volume control.
There are two tubes especially suit-
able for automatic volume control, both
duplex diode triodes, The 55 is for
sets requiring a 2.5-volt filament and
the 85 for automobile sets or for d-c¢
operated receivers. Other tubes can be
used also because any tube can be
used as a diode detector, or as a grid
leak detector, and either type may be
used as an automatic volume control.

Typical Circuits

‘n Fig. 1 we have a typical circuit
utilizing a duplex diode triode tube in
its triple function. The applicability
of this eircuit is not confined to the
XYZ receiver but may be used with
any receiver where the 55 or the 85
may be used. It is best to use it in a
superheterodyne where there is no ne-
cessity of grounding the tuning con-
denser next to the rectifier, but it can
also be used in a t-r-f receiver if we
tune the primary instead of the sec-
ondary. Other reasons for using it in
a superheterodyne only are that the
selectivity is impaired by the diode and
that there is less amplification in the
t-r-f receiver to be controlled.

Due to rectification there will be a
direct current flowing in R2, from the
plates to the cathode in the external
circuit. If the signal is not modulated
this current will be steadv. but if it is
modulated the current will pulsate in
conformity with the signal fluctuations.
If the condenser C3 were not con-
nected across R2 there would be a
strong carrier component in the cir-
cuit, but this is removed almost com-
pletely with the condenser, Since
there is a current fluctuating at audio
frequency in R2 there will be a volt-
age across this resistance, a voltage
containing a strong d-c component and
also an audio component.

The audio component is transferred
to R3, the grid leak of the triode, and
to the control grid. If €2 is made
larger than 0.01 mf. and if the grid is
of the order of 0.5 megohm, the audio
component will be transferred to the
grid of the triode without any appre-
ciable reduction, even on the lowest
audio frequencies.

228

ponents. Hence it is necessary to put
in a filter to take out these compo-
nents. The filter consists of a high
resistance R1 and a condenser C1. R1
really serves two purposes. In addition
to its function as a filter it serves to
prevent short circuit in the input to
the audio amplifier through various ca-
pacities, of which C1 is one. The
usual value for Rl is 0.5 megohmn and
the value of C1 is 0.25 mf. However,
both R1 and C1 may be larger.

The arrowhead marked RF may be
regarded as C minus and it is to be
connected to the grid returns of the
controlled tubes. There may be sev-
eral of these tubes, but all of them
should be of the remote cut-off type,
like the 235, 58 and 239, depending
on what tubes are used in the cireuit.
Naturally, the 235 and 58 would go
with the 55 and the 239 with the 85.

Sometimes oscillation may occur in
the controlled circuits if all the grid
returns are connected to the same
point, that is, the arrowhead. In that
case the grid returns should be isolated
by means of individual filters. How
this is done is shown in Fig. 2.

The values of R1 and R2 may be
half megohm each and of C1 and C2,
0.25 mf. each.

part of the detector is obtained from
the drop in a resistance R4 placed be-
tween the cathode and B minus. The
value of this resistance depends on the
type of load that is used on the triode.
The recommended load resistance is
20,000 ohms, in which case the bias
resistance should be 2,500 ohms. About
the same value will do if the load is a
transformer. In case the load resist-
ance is 250,000 ohms, which it may
well be notwithstanding the recom-
mended 20,000 ohms, the bias resist-
ance should be larger, but it is not
necessary to make it larger than 5,000
ohms. A condenser C4 of 2 mf. or
higher capacity will improve the opera-
tion of the amplifier.

In Fig. 4 is a simple detector circuit
in which grid current is used for auto-
matic bias. The grid leak R2 and the
grid condenser C2 are placed on the
low potential side of the tuned input
circuit and the voltage for the auto-
matic bias is obtained by connecting
the grid returns of the controlled tubes
to the negative end of the grid leak.
that is, the end that is nearer the grid.
The usual filter R1 and C1 are used to
prevent short circuiting the audio sig-
nal and to avoid carrier and audie
feedback to the controlled tubes.

ONE-TUBE LOUD SPEAKER SET

LooP R1
.
A -
e — e
PHONES CIT st 52

The tube in this circuit may be a type
30 or 01A.

® THE super-regenerative circuit is

without doubt one of the most in-
teresting of all radio hook-ups. If
carefully balanced, it is capable of
really tremendous amplification. If you
want to spend an enjoyable eveping,
try this one-tube hook-up, sugeested by

“Tous les Montages de T.S.F.” (E.
Chiron, Paris). TUse a loop aerial
about a yard square, containing 12

turns of any available insulated wire.

C1, C2, 3. .0001 mf. variable con-
densers; C4, .0001 mf.; R1, filament
rheostat. Coil S1, 60 turns of No. 24

or 26 wire on 3" tube, sliding inside
coil 52, about 4” in diameter, with 85
turns. The *“quenching” or variation
frequency is supplied by S3 and S$4,
which are 1000 or 1500 turn honey-
comb coils or their equivalent. The
coupling between S1 and S2, and be-
tween S3 and S4, will require con-
siderable adjustment.

RADIO REVIEVW & TELEVISION NEWS
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THE “S.T.

300" EXHIBITION RECEIVER
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® THE S.T. 300 Exhibition Radio-Gram, featured by “The

Wireless Constructor” (London) is intended for both ra-
dio and phonograph reproduction. A special changeover
switch is provided, which also acts as the on-off switch for
the entire instrument.

and long wave broadcasting stations of the continent. The
circuit uses one stage of T.R.F., regenerative detector and
one audio output stage. American tubes that may be used
in the respective positions are the 24A, 27, and 45, for
A.C.; and the 32, 30 and 31 for battery operation. Re-
generation is controlled by a .00015 mf. variable condenser

In common with other European sets, this one has
tapped tuning coils for the purpose of covering the medium

45
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LOFTIN--WHITE
AMPLIFIER

® AN excellent Loftin-White amplifier

designed for American tubes is
shown above. This is taken from
“Wireless Weekly” (Sydney). Notice
that the two 456 output tubes are in
parallel, not push-pull. This amplifier
will work with phonograph pickup or
radio.
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a shunt tickler.

of the differential type, the feedback taking place through

GAS TESTING CIRCUITS

0 AlL_

0 ALL CONTROL
GRIDS 24, PLATES §

‘/ 27

’
TO ALL CATHODES
OR FILAMENTS

=
swl  sw.2

® THE presence of gas in tubes is the

cause of many complaints of fading
and creeping of volume, states “Radio
World” (New York). Tests with or-
dinary testers do not reveal this de-
fect, a more delicate indication being
needed. Figure 1, above, shows a typi-
cal tester, except that SW1 and R1
are included, instead of a continuous
wire, to enable a gas test to be made.
Figure 2 shows the detector stage of a
Grebe SK-4. The tester showed 3.8
ma. change in plate current. Figure
3 is the first R.F. stage of a Grebe
SK-3. The plate current change was
3 ma.

The use of the tester is not changed
in any manner except that opening
SW-1 will indicate the presence of gas
in the envelope, even in small quantity,

www americanradiohistorv com

by a noticeable increase in the plate
current of the tube under test. This

increase will be evident with SW-2
either open or closed, but the addi-
tional needle swing will be much

greater if the gas test is made while
SW-2 is closed. In other words, mere-
ly flipping SW-1 will tell whether the
tube is gassy, and the experience gain-
ed in a few tests will indicate the
amount of gassiness. Now let us open
SW-1 and take a look at the meter
readings of the three tubes referred
to:

37 tube, minimum, 5.7 ma; maximum
8.4 ma; gas change, 2.7 ma.

27 tube, minimum, 3.8 ma; maximum,
7.4 ma; gas change, 2.0 ma.

24 tube, minimum, 3.7 ma; maximum,
6.7 ma; gas change, 2.1 ma,
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INTERESTING “REINARTZ” VARIATION

N/ ANTENNA L2 DET.
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NN MM
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® THE so-called “Reinartz” eircuit, which was very popular in the United
States about ten years ago, is still very widely used in Europe, where sim-

ple sets are the rule.

taken from “Tous les Montages de T.S.F.” (E. Chiron, Paris), is shown in t
Notice that a stage of radio--frequency amplification

accompanying diagram.

is used, with the detector tube regenerating back into the first tube!

One interesting variation of the original hook-up,

the
This

scheme has possibilities and is recommended to experimenters.
The values of the various parts will depend on the wavelength range to

be covered.

Most experimenters can probably find enough loose parts in

their junk boxes to try the circuit on at least one of the short wave ranges.

ELIMINATING SUPERHET RADIATION

@ IT is customnary in a superhetero-

dyne cireuit to introduce the loecal
oscillation into the grid circuit of the
detector tube. This usually restricts
the use of the system to a loop aerial
as, if an ordinary aerial were connect-
ed to the ecireuit, re-radiation would be
caused by the presence of the continu-
ous oscillation in the aerial.

The trouble is not always serious
because the aerial circuit is tuned to a
different frequency to that of the oscil-
lation. If the aerial cireuit is sharply
tuned, therefore, the radiation may not
be serious, but this is not usually the
case and quite a small oscillation in the
aerial ecireuit is capable of causing
appreciable interference for some dis-
tance around.

The trouble is even more aggravated
on short waves, where the difference in
frequency between the local oscillation
and the incoming signal is relatively
much smaller.

The difficulty may be overcome by
using a screen-grid high-frequency
stage prior to the first detector, or
even by using a band-pass tuner in the
aerial circuit, since this tends to re-
strict the response of the aerial circuit
to the oscillator frequency.

The circuit shown, however, enables
re-radiation to be reduced to a mini-
mum with only a simple arrangement.

The oscillation is not introduced in-
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to the grid circuit, but into the plate
circuit. A somewhat stronger oscilla-
tion is necessary in order to maintain
the same signal strength, but other-
wise the arrangement is quite satis-
factory. It will be seen that the high-
voltage supply to the first detector
tube is obtained through the oscillating
eircuit so that the plate voltage varies
at a high frequency, and this produces
the necessary mixing of the two oscil-
lations.

The first detector must, of course,
be a screen-grid tube, so that there
shall be no transmission of energy
through the tube capacity, and the
oscillator cireuits should be screened
to avoid any direct induction on to the

aerial coil.—Wireless Magazine (Lon-
don).
- e
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Non-radiating oscillator arrangement.
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s.j Short Circuiting Switch

® THIS switeh is very useful for

grounding or short-circuiting the
various points of a dual-range coil. It
is adapted from a discarded rheostat.

The winding has been removed, and
two or three slots cut in the form so
that taps from the coil can be attached
and left standing above the edge. The
original narrow wiper has been re-
placed by a wide plate, which, as the
knob is revolved, will connect the vari-
ous taps.

T
|

TAPS FOR COIL

CONTACT

PLATE oLo
FOR RHEDSTAT

SHORT-

CIRCUITING

- P,

As the centre spindle is grounded,
it is possible to short-circuit the vari-
ous parts of the long-wave section
when it is desired to work on the me-
dium band. The usual thin wire used
for winding coils will not stand much
frietion, so it is better to make the
connections to the switch with wire of
much stouter gauge.—MWodern Wireless
(London).

Adjusting New Receiver

® THE suggestion is often made that
some form of measuring instrument
—even if it be nothing more elaborate
than a detector plate milliammeter—
should be employed when making in-
itial adjustments on a new receiver,
and particularly when carrying out
the operation of setting the trimming
condensers which are included in all
receivers with ganged tuning.

It would be foolish to attempt to be-
little the soundness of this advice, for
it is a demonstrable fact that, however
carefully adjustments may be made
with the ear as a guide, results can
nearly always be improved upon with
the help of a more certain and definite
indication. But it is also a fact that
too great a reliance upon the meter
can be dangerous, as all sorts of puzz-
ling effects may arise if the old-Tash-
ioned ‘listening test’” be ignored en-
tirely.

For instance, meter deflections may
actually be due to self-oscillation of
one or more tubes of the receiver, or
perhaps to a carrier wave instead of a
local oscillator, to the emanation of
which it is imagined that the receiver
is being tuned.

Unless one has a great deal of ex-
perience in instrument work, it is per-
haps best to make rough initial adjust-
ments by aural means, and then, with
the meter as a guide, to give the final
touches which make all the difference
to the ultimate success of a modern
set.—Wireless World (London).
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‘VM-THREE’ IS SIMPLE AND INEXPENSIVE
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®IT is surprising in these days of ultra refinement in

radio receivers to discover how much can still be
achieved in the direction of sensitivity and selectivity
with a set of simple and cheap design. Even screening
can be cut down to the mere shrouding of two or three
components, provided that great care is taken in the posi-
tioning of parts and wiring; practical proof of this will be
found in the results obtainable with the “V-M-Three” re-
ceiver described in “Wireless World” (London).

The circuit is quite straightforward, and needs little ex-
planation. There is magnetic linkage between the two in-
put band-pass coils as well as common capacity-coupling,
the two effects acting in such a way as to keep the peak
separation practically constant over the tuning ranges.
So that a closer coupling is obtained on the long waves,
the coils are set at an angle, and resembled the twin-cylin-
der arrangement on a motorcycle. To prevent the coup-
ling condenser C, from being short-circuited when the
slider of the bias potentiometer is moved to maximum, a

non-inductive resistance R, of 1,000 ohms is interposed in
the grid return circuit. This, together with C,, decouples
the grid circuit of the screen grid tube, and so obviates
the necessity of a one- or two-mf. condenser between the
slider and the earth line. A series aerial condenser C; of
small capacity is built into the base of the band-pass as-
sembly, and, being tapped into the medium-wave coil at a
point near the center, allows a slightly different propor-
tion of the aerial capacity to be transferred on the two
wavebands. To compensate for this the inductance of the
two band-pass coils is not exactly the same, but the gang-
ing of the coils L, and L, is found to hold well over both
wave ranges.

To ensure absolute simplicity of construction and to
give latitude in the choice of components, the third tuned
circuit—that in the intervalve coupling—is tuned with a
separately controlled condenser which will be found to run
almost in step with the two-gang band-pass condenser.

A BATTERY SUPER FOR SHORT WAVES

® MANY have asked for a short-wave

superheterodyne utilizing the two-volt
battery tubes. A usual demand is that
the circuit be the most sensitive possible.
Let us see what can be done with a 5-
tube circuit.

The first of these tubes might be a
232 mixer, the second a 230 oscillator,
the third a 234 intermediate frequency
amplifier, the fourth a 232 detector, and
the fifth a 233 power amplifier.

This combination of tubes allows us to
use on R.F. tuner in from the first tube,
an oscillator tuner, two IF. trans-
formers, and a resistance coupler be-
tween the detector and the power tube,
says “Radio World” (New York).

The first tuning coil consists of a sin-
gle winding with a 140 mmf. condenser
across it. The antenna is connected to
the high side of this tuner through a
small variable condenser that has a
range from 100 mmfd. to as near zero
as possible.

The oscillator coil contains three wind-
ings, one for the frequency-determining
circuit, one for the tickler, and one for
the pick-up. The circuit is arranged so
that these windings may be put on a form
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provided with a 5-prong base. Of course,
a six-prong base can be used also.

The intermediate transformers are ad-
justable to 450 kc. and they are of the
doubly tuned type, that is, the two coils
are loosely coupled and both windings
of each transformer are tuned to 450 kc.

Since the battery tubes do not have
independent cathodes we cannot put the
pick-up coil in the cathode lead, as is
done with heater type tubes. The next

best place to put it is in the screen lead.
But it is desirable to arrange the circuit
so that the oscillator coil have as few
terminals as possible, for that makes the
problem of switching from one wave
band to another simpler, whether we use
plug-in coils or switches. In this cir-
cuit one side of the plck -up coil is
grounded and the other is connected to

the screen through a 100 mmf{. condenser.
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THE “CATHODYNE"

A Two-Tube A. F. Amplifier

® THE “Cathodyne” is a direct coupled
audio amplifier of simple but efficient
design, with excellent volume and tone
quality. As described in “La T.S.F.
Pour Tous” (E. Chiren, Paris), this unit
employs only two tubes, a triode and a
tetrode, in the cirveuit shown below.

The illustrations at the right show a
comvleted amplifier constructed with
French parts. It measures only eight
inches long and about 2% inches square
on end.

Experienced constructors will recog-
nize the hookup as an adaptation of the
well known Loftin White cireuit, which
enjoyed a wave of popularity in the
United States about three years ago
and is still very widely used. The values
of the various resistors may require a
little “juggling’” to suit whatever Amer-
ican tubes are selected.

The terminals marked ‘“‘pick up” con-
nect to a phonograph pick-up or to the
output of a radio detector through a
suitable coupling transformer.

Left: Schematic dia-

R3 30.000 OHMS

gram of the “Cath-

LOUD SPKR.

Ox -
+300 odyne” amplifier.

Top right: View of

< R1
30“’- % 30,000 OHMs

the completed ampli-
fier in its box. Bot-
tom right: the under
side. The transfor-
mer in the box 13 a
coupling transformer
to the radio set.
While the parts
shown are of French
make, a similar ar-
rangement can be

followed with Amer-

1ean components.

l
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® THE superheterodyne is well adapted for use on DC

lines, and the most practical tubes are those of the au-
tomobile series, says “Rudio World” (New York). The best
combination of tubes of this series in an eight-tube super-
heterodyne is 239s for RF. and IF. amplifiers, 236s for
detectors, 237s for the oscillator and the audio frequency
amplifier, and 238s in the push-pull output stage. In other
words, there are two of each type of the automobile series.

The heaters are connected in series. The first tube has
its heater connected to the chassis. Then the series con-
tinues until we come to the loudspeaker socket. A 125
ohm speaker field is supposed to be used. In addition to
the resistance in the speaker field we need 75 ohms to
take up the excess voltage. The eight tubes require a
voltages of 50.4 volts and the speaker 37.5 volts. Thus if
the line voltage is 110 we need a ballast of nearly 75
ohms. If the voltage is slightly higher allowance should
be made for it by adding 3% ohms for each excess volt.

The oscillator used in the circuit is different from that
used in the automobile set, being simpler. It is of the

232

Hartley type and employs only two windings, with a tap
on the tuned.

Parts required are as follows: Two RF shielded midget
type transformers, for 350 mmf. tuning condensers; One
oscillator coil; Two 400 kc. IF transformers; One 800
turns RF choke coii, about 10 millihenries; One push-pull
input transformer; One 30 henry choke coil; One three
gang tuning condenser, each section 350 mmf.; One 350-
450 mmf. padding condenser; Three 0.001 mf. fixed con-
densers; Three 0.1 mf. condenser, all in one case; One
single 0.1 mf. condenser; Three 4 mf. by-pass condensers;
Two 1 mmf. by-pass condensers; One 2 mf. by-pass conden-
ser; One 0.5 mf. by-pass condenser; Two 250 mmf. con-
densers; Two 600 ohm bias resistors; Two 30,000 ohm
resistors; One 100,000 ohm leak; Three 250,000 ohm re-
sistors; One 1,500 ohm resistor; Three 0.5 megohm re-
sistors; One 4,000 ohm resistor; One 5,000 ochm resistor;
One 10,000 ohm potentiometer with line switch attached;
One 70 ohm 10 watt resistor; One special 125 ochm, 0.3
ampere speaker with push-pull transformer.
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DIODE DETECTION IN “DIODION"
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® THE circuit of the ‘“Diodion” has

been made as simple as is consistent
with the obtaining of selectivity and
dquality of reproduction. This receiver
is given considerable space in “Mod-
ern Wireless” (London).

It will be seen to consist of a
screen-grid stage coupled by plain
tuned plate, to a diode detector which
is connected to two A.F. stages. These
latter are automatically biased, so that
there is no need to have a separate
battery.

The aerial coupling is adjustable by
means of the four taps on the aerial
coil and the series condenser.

There is a most valuable predetec-
tor volume control, and the sensitivity
of the set is such that many stations
need the condenser well towards the
minimum position.

It can be seen that the damping of
the tuned-anode circuit is extremely
low (the circuit is not shuntfed so that
the full value of it is obtained), due
to the two .000l1-mfd. condensers in
series with the grid connection to the
diode and the complete absence of any
leak across the circuit.

The .5 leak and its parallel conden-
sers on the L.F. side of the diode do
not affect the tuning circuit, for they
are isolated from it in an R.F. sense
by the R.F. choke between the diode
and the R.F. valve grids. This choke,
therefore, must be of good design, and
“any old” choke, as explained later,
will not do.

Automatic grid bias is obtained quite
easily with the aid of the 800-ohm
resistance between the B— and A—
terminals of the set.

Wave-changing is carried out by the
usual push-pull switch method, but
what will probably strike the reader
most is the absence of regeneration.

The “Diodion” is intended primarily
for economical reception of local sta-
tions and one or two of the more pow-
erful stations on_the continent. For
this purpose there is no need for re-
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generation, for you will find, owing to
the very small damping effect of the
diode on the tuned circuit, and_the
loose-coupled aerial which applies [ittle
damping to the S.G. grid coil, that the
screen-grid valve is enabled to give a
very high degree of amplification —
much more than is usually the case.
No use is made of the plate of the
diode detector, as this is not required,
the grid being more suitable for acting
as the anode in this particular circuit.
Thus we have a true two-element
rectifier, which has in itself no powers
of amplification. Used as shown in
this ecireuit it is much more sensitive
than the old type, where a positive
bias was applied to the plate and the
tube was placed aecross the tuned cir-
cuit of a receiver, in parallel with the
grid and filament of an amplifier valve.
In that case the damping caused by the
tube was quite considerable, and there-

Protection for Wires

SLOT N SHIELD -H

Many set constructors neglect to provide
protection for wires entering a shielded
compartment, and short circuits some-
times occur. The drawing above shows
a stmple means of preventing this
trouble.

www americanradiohistorv com

fore the sensitivity of the arrangement
(for it has not any amplifying proper-
ties like the grid-leak rectifier, and it
does not make use of reaction) was
not very high.

Provision has been made for the in-
clusion of a meter in the plate circuit
of the first R.F. valve. This meter is
not an essential part of the circuit ar-
rangement, for it can be shorted out if
desired without in any way altering
the operation of the set.

It was included, or rather the ter-
minals for it were included, so that
those who want to get visual indication
of the tuning of the set (a very useful
check when dealing with distant-station
searching, or when you want to test
the strength of a transmission), as
well as audible indication, can insert a
small milliammeter across the termin-
als when the exact tuning point will be
shown by the maximum deflection of
the needie.

It can thus act as a useful indica-
tion, not only that the set is in tune,
but of the strength with which any
particular transmission is coming in,
the degree of deflection giving an idea
of the strength.

The R.F. choke is a most important
factor in the operation of the receiver,
for it is essential that no, or extreme-
ly little, R.F. impulses shall reach the
grid of the first A.F. valve. For this
reason also it is essential that the by-
pass condenser across the plate re-
sistance of the diode be used, its value
being kept as low as possible consist-
ent with quality requirements.

As this condenser is right across the
grid circuit of the L. F. valve, it is
obvious that if it has a large capacity
it will operate excellently as regards
an R.F. decoupler, but it will also tend
to by-pass the highest audio-frequency
impulses,

Thus the capacity must be kept as
low as is barely sufficient for R.F. by-
pass purposes. Hence the vital need
for an efficient choke.
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REVIEW or

® IN reviewing the American radio magazines herewith we are giving brief

resumés of the outstanding articles in each issue.

Occasionally a diagram

will be included if its reproduction is desirable, but in general we will not re-

print whole articles.

obtain a copy of the magazine directly from the publisher.

If any particular subject appeals to you, you can easily

This review service

may save you a lot of useless reading and put you on the track of valuable
information that you may not otherwise learn about.

Radio News (New York), November,
1932.

“Rejectostatic Reception,” by Lewis
M. Clement. This article is very time-
ly, as the problems of noise elimina-
tion is assuming major inmportance.
The author describes a complete ‘‘noise-
less” receiver system which includes
a balanced feeder antenna for elimin-
ating electrical interference from the
input circuits.

“Everything on the Air,” by John
M. Borst, Constructional data on a 10-
700 meter receiver that includes provi-
tion is assuming major Iimpertance.
reception. No plug-in coils are used,
all wave changing being done by a
complex switch in connection with fixed
tuning coils.

“Heavy Duty Public Address Sys-
tem,” by Bernard J. Montyn. The
amplifier described is capable of oper-
ating up to fifty dynamic speakers and
is particularly suited to meet the cov-
erage requirements of outdoor arenas,
hotel installations, etc. The final out-
put stage uses two 846 tubes. The
response curve of this amplifier is
claimed to be substantially flat from 30
to 10,000 cycles.

“How the Amateur Can Make Accu-
rate 5-Meter Measurements,” by James
Millen. The many amateurs who are
investigating the interesting transmis-
sion phenomena in the ultra-short-
wave regions will welcome this valuable
contribution. Although there are many
good frequency meters for the longer
waves, suitable instruments for the
tricky 5-meter stuff have received little
attention. Practical constructional data
are given.

» ¥ »
Modern Radio (Hartford, Conn.)
October, 1932.

“Curing Noises in Auto Radio,” by
F. W. Schor. If your car radio sounds
like a tin can full of stones when the
engine is running, read this article
for some useful hints on eliminating

for more than a dozen different makes
of cars.

“Real Transmission News.” This is
a report of a rather formidable pro-
gram of measurements taken by a
university professor with a view to
establishing something in the way of
a definite basis for determining what
powers and frequencies are needed to
deliver a commercially satisfactory
broadcast signal in a desired service
area.

» L] *

Electronics (New York) September,
1982.

“Shall We Widen the Broadcasting
Band?” The question of widening the
broadeasting band, now being fought
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out at the international radio conven-
tion at Madrid, is discussed pro and
con in this excellent article. Since
any change in the present situation
will have a serious and far reaching
effect, every radio man should acquaint
himself with the pertinent facts in the
case.

“New Forms of Short Wave Tubes,”
by I. E. Mouromtseff, G. R. Kilgore
and H. V. Noble. Ordinary radio tubes
are notoriously poor for ultra-short-
wave work, because of their high in-
ternal capacity and of leakage through
the connections in the stem. A num-
ber of special tubes designed for this
class of service are described and il-
lustrated.

“Transformers for Gaseous Dis-
charge Tubes,” by Russell F. Trimble.
One of the most troublesome problems
encountered in the neon-sign field is
that of assigning the proper trans-
former to each circuit. The author
draws on his experience as a neon
sign specialist to make recommenda-
tions for specific operating conditions.

“Electronic Devices in a Testing
Laboratory,” by Dr. Clayton H. Sharp.
Electronic devices have found a wide
and varied field of usefulngss in con-
nection with the work a testing labo-
ratory is called on to do. Actual ap-
plications in one of the largest labora-
tories of this kind in the country are
listed and described.

“Pitch Control for an Eleetronic
Musical Instrument,” by T. R. Bunt-
ing. An important problem in the de-
sign of a musical instrument concerns
the placement of a player’s hands in
order to secure a desired pitch se-
quence or melody. The author takes
up this problem with respect to the
beat frequency class of instruments
played by inductance variation, as con-
trasted with the RCA Theremin and
the Martenot, which are played by eca-
pacity variation. The subject is rather
interesting and is well handled.

E ® »

Scientifie American (New York) Sep-
tember, . 1932,

“Radio in the Forest Service,” by A.
Gael Simson. One of the most im-
portant factors in fighting forest fires
1s communication. Until recently very
little use was ntade of rad'o because
of the weight and complexity of the
available equipment. This article tells
of the development of various portable
outfits concluding with some new com-
bination transmitter-receivers that
weigh only ten pounds.

* * L

Radio Craft (New York) November,
1932.

“How- to Build the Diode-Triode Re-
flex Receiver,” by R. D. Washburne
and Francis R. Harris. The authors
present a complete description of a
novel receiver design incorporating a
modern tube in an old-style ecireuit.
Controlled regeneration permits the
operator to locate stations by the zero-
beat method. Local stations operate
a loud speaker with excellent volume.

RADIO REVIEW & TELEVISION NEWS
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RECOMMENDED ELECTRON COUPLED OSCILLATOR CIRCUIT
FOR THREE-BAND OPERATION:

Using a 24 oscillator, 46 emplifier on either 3500 or 7000 ke., and a 46
doubler on 14,000 kc. only. On the first two bands the tap on L is disconnected
from C, and connected to the grid circuit of the following amplifier.

C —500-mmf. variable condenser.

C, C,—250-mmf. variable condenser.

C,—

150- or 250-mmf. variable condenser. C;—100 mmf. C,—.002 mf. C,—250 mmf.

Cy—50-mmf. midget condenser.
R,—3000 ohms.
50,000 ohms. R,—2000 ohms.

2Y%-inch form, spaced to occupy 1% inches.

“The Velocity Microphone,” by J.
P. Taylor. All of the microphones de-
veloped and used in the past utilize
for their action the pressure variations
of the impressed sound. In this latest
development the action of the micro-
phone dep@hds on the velocity of the
impinging waves,

“A Uni-Directional Loop Adapter,”
by C. Walter Palmer. An ordinary
loop cannot be used with a broadcast
receiver because of ganging and addi-
tional tuning difficulties. With the
circuit described by the author the
loop may easily be adapted to any re-
celver and has uni-directional response
characteristics.

“The Specialty Tester,”” by Jack
Grand. A deseription of an extremely
small size tester capable of measuring
and testing small and large condensers
and resistors. It also incorporates an
A.C.-D.C. voltmeter for output meas-
urement work.

“Constructing Adapters for Test
Equipment,” by F. L. Sprayberry.
Adapters for the new tubes, intended
for use with various Jewell analyzers,
are shown pictorially for the assistance
of Service Men.

*

& *
Short Wave Craft (New York) Oe-
tober, 1932,
“The Super-Regenerator Four,” by
H. B. Dent. The one circuit that has

perhaps greater possibilities than most
others for short-wave work is the su-
per-regenerator. A number of new
ideas are incorporated in the circuit
here described, which is the result of
numerous experiments by the author.

“Mysteries of the 5-Meter Band,”
by C. H. West. Amateurs who have
had considerable experience on the
other short-wave bands are often
stumped by the B-meter ‘“stuff,” which
is really very simple. Many interest-
ing stunts are described, and directions
are given for duplicating them.

“Band Spreading,” by James Millen.
The broadcast fan who has just be-
come acquainted with the wonders of
the short waves will be particularly
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R,—4000 ohms. RFC-—Any good short-wave choke.
R,—20,000 ohms.

R,—20 ohms, center-tapped. E,—10,000 ohms.

R—
L,—4 turns No. 16 d.c.c. on
From QST.

thus render short-wave tuning easier.

“Making a Short Wave Transmitter
from a Neutrodyne,” by Louis F.
Leuck. The once famous neutrodyne
receivers are being sold today at bar-
gain prices—anywhere from $1.00 and
up. Mr. Leuck tells how he built a
fine combination code and telephone
transmitter from an old set of this
type.

“The Bearcat 3; a Five Meter Super-
Regenerative Receiver,”” by Clifford E.
Denton. A good 5-meter receiver is
in big demand just now, with numer-

ous amateur and television stations
operating on the very low waves. Not
interested in this article, which de-

scribes the theory and practice of how
to spread signals over the dial and
only must the d5-meter receiver be sel-
ective, but it must also possess power-
ful  amplification  properties. The
“Bearcat 3’ possesses these qualities.
Data are given on some new antenna
resonance coils which greatly increase
the signal strength.

“A Receiver That Laughs at Static,”
by John L. Reinartz. The wunusual
circuit devised by Mr. Reinartz re-
duces the interference from non-tun-
able sources such as static and line
disturbances; it also permits two sig-
nals of different frequencies to be re-

ceived simultaneoously through the
same amplifier system.
“Ultra-Seven Portable All-Wave

Super-Het,” by Harry Georges. A
wavelength range of 9 to 550 meters
is covered by this exceptionally fine
portable super-heterodyne. It employs
seven 6.3 volt automobile tubes. It
has been tested by several radio en-
gineers and it actually brought it
VKZME, Sydney, Australia, and other
distant stations. This set *“packs a
wallop” and with only a short aerial
operates a loud speaker in fine shape.

“A Real 3-Tube Receiver,” by L. O.
Meyers. This is a simple but efficient
little short-wave set designed for the
man with a limited pocketbook. The
circuit comprises one stage of untuned
R.F. amplification, regenerative screen-
grid detector, and pentode output
stage.

HOW THE BAFFLE WORKS

® A BAFFLE is more than a support
or container for the chassis. It plays

a big patrt in the reproduction, says

“Amateur Wireless” (London).

Let us see how the baffle works, and
then we can decide what its construction
should be like to give the desired effect.

We have a cone-shaped diaphragm vi-
brating in sympathy with the backwards
and forwards movements of the littie
coil attached to the center of the cone.
This vibration sets up air waves, not only
in front of the cone but alse hehind it.

If the intensity of the sound waves set
up by the movements of the air is great
enough the waves at the front of the
cone will mingle with the waves at the
back of the cone. The mingling of the
back and front waves causes some of the
energy to be cancelled out, with the re-
sult that the total sound output of the
loud-speaker is reduced.

How are we going to stop this loss—
which has the effect of cutting out much
of the low-note response from the repro-
duction? Simply by preventing the front
waves from affecting the back waves—
by intercepting the back and the front
with a large board, called a baffle.

Always remember that the baffle is
not meant to work as a sounding board,
therefore it is not intended to vibrate it-
gself. The way to stop this vibration,
which actually spoils the baffle effect by
absorbing low notes, is to use at least
ineh thick wood.

For normal requirements a 3-foot baf-

www americanradiohistorv com

fle board is sufficiently large, though pro-
gressive increase in the low-note re-
sponse, assuming the set and speaker
are capable of dealing with the lowest
grequencies, will be noted up to about 5
eet.

BAFFLE
B8OARD

LOUDSPEAKER
CHASSIS

\

SOUND WAVES
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DIGEST OF RADIO PATENTS

Tube Amplifier
British Patent No. 362504

‘Mie cireuit shown is designed to pre-
vent distortlon due to the tlow of grid
current, wlithout the use of m definite
blaslng  voltage and corresponding re-
strietion in power output. Incoming sig-
nuls are appllied across the grid G of
what may be called a ‘‘compensating’
tube V, and the filament Fl of the am-
pllfying tube proper Vi, Varlatlons of
the voltage on the grid G alter the
internal resistance of the tube V. and
since w part F, G, of this Internal re-
sistance is In the grid-filament clrcuit

of the tube VI, the potentlal of the grld
v vi

i
—ﬂ‘_ll-%l--l}

NO-362.504
G2, 1s also varled relatively to its fila-

ment Fl. 50 as o control the effective
output of the tube VI. 80 long as the
krid Gl is negative, no current will

fiow in the lead connecting Gl and F,
aund the slgnals are amblified without
distortion. When the grid GU 1s posi-
tive, electrons will flow from FI to GI.
but current 15 also flowing between the
fitament F and the plate P In the same
direction. A circult through F1, G!, F,
and P s Uerefore completed, and the
potentlal drop across thls clreult varles
sutomatically In such o manner as (O
automatically ln such a manner us to
wrevent any distortion due to grid cur-
rent durlng the positive half-cyele of
the grid G ain %

External-Grid Tubes
British Patent No. 370541
In tubes of the kind in whieh the

usual control grid is replaced by ah ex-
ternal plate. A, the latler 1s utllized
1o form part of the tuning-condenser A B
Fig. 1, of the input coll L. Tuning 1s

FIG.4

FiG. 2

N2 370,5a1

effectad by varying the distance beétween
the piutes A, B. The bplates may also
be used as a neutralizlng condenser for
stabilizing_ the tube. In Flz. 2, the
DPlates A, B constitute an interstage coub-
ling which, It 13 stated. aiso serves to
suppress “hum’® when the tube 15 fed
from A.C. llnel,. .

Microphones
British Patent No. 370188

A highly sensitlve mlicrophone of the
eectrostatle type conslsts of a metal dla-
phrugm M separated by a distance of
the order 0.02 mm. from the metallized
surface of a glass or ctysia) clectrode G
The glass admits of a high degree of
grinding to give a perfectly flat surface

Ng- 370,168

on which a metal coatlng having a thiek-
ness which doss not vary by more than
0.0001 mm. s deposited chemleally.
The spaclng-ring R may be formed by
a shightly thickcr deposit of the metal.
The finstrument is sultable for detecting
very feeble sounds. or for dlstingulshing
belween aullled types of sound as in gus-
cultation and similar forms of medieal
diagnosis.
- . .
Interference Reducer
British Patent No. 360305

‘To reduce finterference from undesired
signals, the input s applied to a palr
of tubes In push-pull. while the Iloecal
oscillations are applled across the grid
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The most interesting radio patents granted recently
to inventors in the United States and Europe are re-
viewed here for the benefit of amateur experimenters
and research engineers who have neither the time nor
the inclination to wade through stacks of irrelevant
patents in a search for information.
not pretend to be a complete review of the patent
situation, it undoubtedly will prove of considerable
value to many of our readers.

While it does

- N9 360.305

and filument Of one opl¥ of the pair of

tubes. As shown the naerial {is coupled
1o u tuned cireuit L, € which energlzes
the tubes V. VI in phase. so that the
input  frequencies and harmonles thereof
are cancelled out In the output ecoll LI
feedlng the Intermediate-frequency am-
plifler. Loeal osclllstilons from a source
S are applied to a coil L2 so as to
produce beat [requencies In the oulput
from the tube V only. In a modified ar-
rangement the local-osciliatlons are ap-
plied in phase to both tubes, and the
aerlal Input fs t-nunlsd ‘to the coll L2,

Television Lamp

American Patent No. 1,847,308

Thls invention relates to the art of
television. and 1o an improved form of
lamp for transforming the televislon sig-
nals Into corresponding Hght signals.

An Important object of the invention
13 to provide a tlelevision lamp having
electrode piates which are shabed to con-
centrate the light Eenerated In the lamp
s0 Aas 1o Eive a more intense beam for

projectlon on a screen or other Imuge
recelving area.
L ¢
i<
(3 iz
1 N
3 3
it Ik 1)
T
7= -8
FI16.1 FIG.2
'NQ-1,847,308

This television lamp comprlses a sealed
envelope having positive and negative
electrodes positloned therein. sald nega-
tive electrode being in the form of .
late bent to form an angle of approx-
mately ninety degrees. said angle open-
ing away from the .posluve electrode.

Electric Discharge Device
American Patent No. 1,836,829
This invention relates 1o electric dis-
charge devlces of the gas containing type.
The prineipal object of this invention
iz to” increase the life of discharge de-
vices of this character by reduclng bom-
bardment of the fllament by positive lons.
Another object of the invenilon is to
incresse the efficlency of the device bLy
decressing the rate of emission of elec-
tron: per unit surface of the ecathode.
These objects are aecomplizhed by
forming the cathode into a helix, or sol-
enoid of two or more turns. One ad-
vantage of this structure 1s that s larzer
portlon of cathode is active In delivering
spuce current te the anode anl the cathode

[ 25
e
24 10
Z'l-L 28
19— w -20
28
FIG.{ FIG.3
N1 B36,828

lower
advantage re-
sultg from the more uniform electric field

cait  therefore be oberaled at
temperuture. A further

vroduced Dby thls siructure beiween the
cathode and anode. -
Glow bLamp

American Patent No. 1,834,072
‘This inventlon relates to glow-discharge
lamps as adapted to the pholograbhic or
vislble recording of current veariations.
partleularly  for  television. producing
sound records o nmoving picture filma,
ele.
Fig. 1 shows one of the elrcult ar-
rangements adupted to thls purpose and
to the operstlon of sueh lamps, the lat-
ter belni oberated mostly In conncction
with un amplifier; Fig, 2 shows a pre-
ferred form of glow laump construction;
and, Flg. 3 shows a elrcuit arrangement
for utilizing the lamp shown by Fig. 2.

Keferrlng to Fig. 1. the glow-discharge
lamp 1 1: inserted in the clrcuit of a
D. €. source. sa¥., a battery¥ 2, the cur-
rent being adjusted (o a definite value by
the ald of resistance By means of
transformer 4. the D. C. potentlal de-
rived from 2 has superposed thereen a
controlling A. €. potential whose am-
plitude and frequency s indicated or
recorded by the light variautions. ‘Trans-
former 4. Is contained in the plate cir-
euit of the last tube of an amplifier
which amplifies telegraphically recelved
picture slgnals. Inasmuch as s D. C.
potentla] cxists between the -electrodes of
the grlow lamp 1 upon which the con-
trolling A. C. potential of 4 having com-
varatively low amplitude ls superposed, it
will be seen thal one haif wave of the
A. C. potentlal which 1s of the same
direetlon as the D. C. potential will cause

a larger How of current and conseguently
wlll incresse the luminous radiation of
the lump, shile the other hall wave of
the A. C. potential will counteract the
. C. potentlul so that the discharke
current and the luminous intensity of Lhe
lump are correspondingly diministed.
* o '»

Photo-Electric Relay
American Patent No. 1,870,017

A aumber of |lquids are known. for
tnstance the so-called liquid cr¥atals. and
further severa! colloida)l solutions among
other thlngs. pentoxide of vanadium.
which, under Lhe influence of an electric
tleld applied thereto or fo an electric
current sent therethrough, exhibit phen-
omena of double refraction. These liguids
maY therefore be called optically active.

N*{E
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Fi1G. 1

FiG.2
NE 1,870,017

Ilowever. thls arrangement exhlbls too

much
work.

Arcording to the present inventlon, thls
Inertiu or slugglshness In actlon 15 re-
moved by artlflclal means. An sUxiliary
electrie field is applled which scrves to
orientute the constituent particles of the
llquid In such 4 way that perfeet refrae-
tion in a deflnlte dlrection Is Dermunent-
ly produced and present. The polarizer
and the analyzer ure then so positioned
with referenee 10 each other that dark-
ness prevails.  If, then. another electric
field. that is. the control field 1s used
whith occuplés an angle with relstlon 10
the direction of the eleciric field flrst
mentioned. reorlemtatlon of the two axes
corresponding to the ordinary and the ex-
traordinary ra¥. is broduced, with the
result that a brightening of the field of
vision occurs. As soon 13 the controlling
fleld vanishes, the particles without ap-
preciable inertia will be caused to assume
a positlon as governor by the first or
auxlliary fleld. with the fesylt that dark-
ness 13 restored immedlately.

e a

inerila to be us®ful for practical

Synchronizing Arrangement
American Patent No., 1,856,076

This inventlon 18 concerned with un
arrangement for synchronlzing moving
mechanlsms for pleture transmjission or
other purPoses serving as a meana of
intelligence transmisalon. It more par-
ticularly relates to the case tn which. in
transmitler and recelver, synchronlzation
and 1ts malntenance 13 effected by the
ald of time tappers priorly tuned or
s¥ynchronized with each other durlng the
pleture transmlisslon process itself.

The Inventlon provides sultable means
to supply the main driving power at bLoth
the transmitting and recelving ends of
the s¥stem. This 1s accomplished through
the use of synchronous maln motors roukh-
Iy wdjusted to the proper speed. From
the shaft of the synchronous motors. or
of & driving or gear part connected
therewlth. are supplementary or guxlliary
s¥ynchronous motors 'to which alternating

FROM
AMPLIFIER

FROM AMPL;FIER

Ng- 1,834,072
Detall® of the plow

F16.3
lamp sultable

N
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for talevislon, the talkles. efc.
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current enerky Droduced by the vlbrating
tuning fork is fed. This energy supply
10 ihe auxiliary motor serves as a cor-
rective emergy only and furnishes but s
kmall Part of the whole driving energy.
On account of the fact that the ampli-
fler 1s called upon only to furnish a partL
of the whole Jdriving energy, no such high
amplification 1s requircd and the supply

. A.C. Tube Feed
"German Patent No. 540,480

Arrangement for feeding tube sets with
A.C.. especlally for heatlng e¢athode fila-
ments. with common conhectlon Af plsie
and grid at one end of the flament of
the A.C. heated cathode, eharacterized by

' AMPLIFIER |

Y
1
NQ- 1,856,076
thereo! 13 insured by slipler means,
whiie the danger of reactlons in .the

form of forced osclllatlons {“entrainlng’’)
of the tunlng fork frequency hy that of
the synchronous motor s more effectively
precluded. It has been (found that. if
the total driving power of the transmit
ter or recelver apparatus amounts to
around 50 wutts. only from 3 to & watls
are needed Iln the shape of synchronjzing
alternatlng euUrrent energy.

Interference Eliminator
German Patent No. 541,776

Wly-wheel clrcult, in which a short cir-
cnfting member tuned 1o an  undesired
frequency Iz connected befween the points
nrovided for securing the network high
frequency, churacterlzed hy the faet that
the varluble impedanee provided for tun-

NR.54{,776

thg the short clreulting member Iles be-
tween equipotentisl points on the fly-
wheel elrcuit tuned to the net frequency
and thal the connectlons of the nel fre-
gueney circuit l1ie «t  an  equlpotentlal
voint and st the connecilon point of un-
ke Impedanees of the fly-wheel elrcuit.

Light Valve

American Patent No. 1,834,044

‘The present jnventlon relates to Kerr
eells and particularly to a method und
means for obtalning a higher Kerr con-
stant for the solutlon employed as the
double refracting medium.

It has been found from conslderable ex-
perimentation that it Is posslble to de-
crease the blag voltage necessary for op-
crating Kerr cells efficiently when the
temperature of operation is lowered, and.
therefore, we have sought to provide a
method and mean® by iwhich the Kerr
cell used with our invention muy be at
all tlmes coolel to a conszidersble degree
s0 that the Kerr constant may be in-
creased te a material extent.

In accordunce wIith the present dis-
closure, we¢ liave arranged the cell 7 so
thet it is provided with a water jacket
surroundIng the same. LIght from the
nolarizer 5 may¥ be passed through the
windew 15 of the cell between the elec-
trodes 23 aml 25 and leave the cell
through the window 17 so as o pass
through the analyzer 9 In the manner
above describad. \While the invention has
heen illustrated in lis conventlonal em-
bodiment 43 belng anplied to a Kerr
cell of the twn-electrode hype, it s, of
course. recornizzble that the cell may be
of the multiple-electrode type. a4 lhas
heen previously disclosed by Karolus,

the fact that the positive pole of the plate
current source i3 connected via a resist-
atce of about 100 times the reslstance of
the space hetween cathade and grid to «

NR.540.480

point on the grid elreult, whielh 1les be-
tseeen the grhi and a condenser connected
In the grid eireuit.

Suppressed Transmission
German Patent No. 538,922

1’rocess  for production of modulated
high frequency oselllations, in which the
aldle band aml the earrier wa¥e are sup-
pressed. characterized by the fact that
of two high frequency oseitlations of like

_3
gLk
B

NR.538.922

warelenglh apd phase the onc 15 modu-
lnted in phase und the other in amplitude
in a llke degree of modulation (less
than %) by means of the same tww fre-
Auencles. which ure. however, mutuaily
dlsplaced hy a phase difference of 90 cle-
Rrees. and are afterward combined to-
Eether.

. e »
Automatic Volume

German Patent No. 525,207

The automatie volume control (fading
control) takes piace by changing of the

TO AMPLIFIER

. Ne {834,044
Cooling arrangement for (ight cells of the Kerr type.

NOYEMBER-DECEMBER, 1932

heatlug, as follows: A part of the re-
celved energy Is conducted to the grid
of the rectlfler 1 (Fig. 1), and the direct
current Howlng through same produces at
a reslstance 2 a drop in potentlgl, which
changes the bias of a tube 3. The posl-
tive plate potential !s conducted to tubes
FE and 3 at the polnt marked with & Plus
sign. Since the negalive points of the
heater and also the plate batteries are
grounded, there tlows from the plate po-
tentlal econnection peint a current through
tubs 3 through the heat!ng fllament of
tube E to the grounded end of the same.
Thereby the emlsslon current through tube
3, a current which Is regulated by the

4 {#ron.2) 1

strength of the slgnals, i3 used for heat-
ing tuhe E of the recelver. In the
casc of great receptlon amplitude, l.e.
greal D.C. through tube 1, there re-
sults a greater negatlve grid hilas of 3.
whieh c¢auses & rmall heater current.
Thereby the ampilficatlon of recelver tube
F i3 reduced. At gmaller amplitude |1
is the reverse. The advantage of this
arrangement is that the amplificatlon of
a tube can be reduced from 1:1000, with-
ont the occurrence of distortion.

E (abb.3) L

4+ DRR 525,207

In the case of an Intermedliate fre-
uuency receiver one can change ithe heat-
ing of the heater tube, being then in-
dependent of the quallty of the neuy-
tralization. Instead of the ordinary
heated rathode tube 3 one® uses accord-
Ink to Fig. 2 a magnetron 2, through
whose magnet coll flows the D.C. of
rectifier 1.  Thereby In the case of re-
cepPtlon amplitude fluctuations the emls-
slon current of the magnetron and con-
sequently the heating of a tube E of
the amplifying arrangement Ils chunged.

According to Fig. 3 the D.C. of the
rectifier flows through a relay 2, which
in the case of Rgreat currepnts swltehes
into the Leater conductor of the tube 1o
te regulated a resistance and In Lhe
rase of smaller currents gswitches the
reslstante out.

LR I

Anti-Fading Antenna
German Patent No. 543,903

I’rocess for reducing the fading effeet
In radio receptlon by means of a mul-
tiple number of untenna systems of differ-
ent fuding preperties. {in every asmpll-
tier s¥stem connected with one of the 4if-
ferént antennas and the Indlcator arrange-
nient there are present stages whose am-
plification 13 rexulated according to the
strength of the rereption current of the
antenna In  ducstion. and other #tages,
whoie amplification 1s regulated opposlte-

Tube Generator
German Patent No. 543,690

HBuack-counled tube generator, echarac-
terized by the fuct that for conduetlon of

NR.543 680

Phase-true energy from the output to the
input circwits there are provided two Ligh
fréquency paths, which give. only for the
destredd  frequency. Phase displacement
ditterent by the amount of 180 degrees.

= = @

Electron Heater
German Patent No. 534,368

Itook-up for discharge tubes with a
xlowing cathode heated by a heater elec-
trode by electron bombardment. charac-
terlzed by the fact that between the
cathode and the heatlng electrode heated
by an A.C. source, there ure arrunied

9%

NR.534,368

one or nore condensers, whickh are
charged by the electron stream flowing
hetween the electrode and the glowing
rathode, apnd by the fact that the direct
potential thereby obtained at the con-
densers 13 used as plate voltage ‘*o oper-
ate the tuhes.

Hook Up
British Patent No. 366,683

‘The tube amplifier has a varisble ochmie
resistance 3. which Is In serles with the
output transformer 2. The potential falls
in aceordance with the resistance 3 or
parts  of it The potential drop s

%)
T g
- g_}

NR. 366 683

brought through transformer 6 to the
Input slde. so that for all frequencles
tiie potentlals are direclly proportional
to the slgnul potentlals. The impbedance
of transformer 6 I8 grezt In proportion
to that of reslstanee 3. The conversion

Amplifier

Iv to the streneth of the receptlon cur- ratto Is |
rents of the other antennas.
I
. 1
H
|
L (5]
L ,1_!_
NR.Rald sp3

Anti-fading system
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employing two antennas and two recelvers.
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TELEVISION SECTION

HOW TO MAKE A

SINGLE CHANNEL

VOICE AND IMAGE
RECEIVER

Here is a practical set, actually built by a competent
radio engineer and giving good results on the Columbia
Broadcasting System’s combined sight-and-sound trans-

You can build this outfit with the full as-
surance that it will work when finished.

missions.

® RECENTLY the Columbia Broad-

casting System announced its new
system for simultaneous transmission
of television and synchronized sound
on the same channel. This system of
transmission is commonly known as
the “double modulation method,” get-
ting its name from the fact that the
radio frequency carrier is modulated
by an intermediate frequency which
in turn is modulated by an audio fre-
queney. Referring to Fig. 2 a cross
section of a television channel being
double modulated is shown. Station
W2XAB is authorized to use the 100
ke. channel between 2,750 and 2,850
ke. The carrier frequency is there-
fore 2,800 ke. This is modulated in
the usual way by the television im-
pulses in the form of sidebands ex-
tending on each side of the carrier for
approximately 40,000 cycles. Simul-
taneously with the television impulses
another frequency silghtly higher than
the television impulses is also used to
modulate the same carrier. This is
represented in the diagram as line C.
It is on this frequency of approxi-
mately 45,000 cycles that the audio or
synchronized sound frequencies are in-
troduced, thus modulating it to the de-
sired degree. The audio frequencies
now occupy 5,000 cycles each side of
the 45,000 cycle carrier as shown at
D, and are found at the extremities
of the 100 ke. channel

by
A. C
MATTHEWS

The principle of double modulation,
while not new, has been used but very
littte. In Germany it has been em-
ployed in the ultra short wave band
to a certain extent. In this case the
ultra short wave band has been modu-
lated by broadeast frequencies, which
in turn were modulated at audio fre-
quencies, making it only necessary to
have a short wave converter ahead of
a regular broadcast receiver. The
broadeast receiver is then tuned to the
particular sideband wanted and in this
way several programs may be trans-
mitted from a central station without
mutual interference.

So much for the transmission. Now
let us consider the reception. A regu-
lar television receiver is tuned to the
desired station. The carrier is ampli-
fied by the R.F. amplifier and demodu-
lated by the detector. In the plate
circuit of the detector now appear
two groups of frequencies, one consist-
ing of the television impulses and the
second a single frequency of the or-
der of 45,000 eycles. At this stage
we employ a filter system to segregate
the frequencies and apply them to their
respective amplifiers. A low pass filter

27 {600--3000 K.C. FIG. 1 20--40,000 K.C.
—_—— ——— -—
15T-R.F 2ND-R.F. DETECTOR LOW PASS SIGHT
FILTER || ouTeur
r‘ 58 58 s7 45
HIGH SIDEBAND SOUND
. . PA 4 DETECTO
Block drawing showing the ,.-,L-?SER ) i
component parts of the sin- 57 ‘a7
gle channel recsiver. Ao=Eoc] 3025000 K.C
e — _— —
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Here is Mr. Matthews' receiver 1n use with a lens dise scan-
ner and a lens disc throwing wmages onto a 8 by 10 inch

glass screen.

eliminates the 45,000 cycle sideband
and allows all of the other frequen-
cies to pass undisturbed to the A.F.
amplifier, where they are further am-
plified before being transformed into
light impulses by the crater tube. The
45,000 cycle frequency passes through
a high pass or band pass filter, thus
insuring the complete absence of the
television impulses before it is again
demodulated in a separate detector
circuit. Upon detection and after be-
ing filtered again to suppress the R.F.,
all that remains in the circuit is A.F.
corresponding to the synchronized
sound of the television signals. This
is now further amplified before being
fed into a loud speaker.

No doubt this sounds rather involved
but in reality it is fairly simple with
the exception of the filter systems.
These must be effective and shielding
must be complete otherwise mutual in-
terference between the voice and pic-
ture would result.

The block diagram in Fig. 1 shows
the general layout of a receiver de-
signed for the double modulation sys-
tem of reception. Referving to the
diagram we see that the signal goes
through six distinct stages, viz; (1)
R.F. amplification; (2) first demodula-
tion; (3) filtration; (4) television im-
pulse amplification; (5) second demod-
ulation; (6) voice amplification.

The R.F. amplifier, as may be seen
in the schematic wiring diagram, con-
sists of two stages of tuned radio fre-
quency amplification employing the
new type 58 super control radio fre-
quency pentodes. Data for winding
the tuning coils are given in table 1.
R.F. chokes whose resonant point is
slightly below the television band in
frequency are used in the plate cir-
cuits of the tubes. This tends to
make the plate load capacitive in the
television band and thereby increases
the circuit stability. Separate bias
and screen resistance-capacity filters

RADIO REVIEW & TELEVISION NEWS
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100 K.C. CHANNEL

A

A= 280D-K.C. CARRIER

8 7 IMAGE MODULATION
C*4a5-KC "

D = VOICE

J

Above: diagram of double modulation
system. Right: full sehematic diwgram
of the Matthews receiver.

are employed to prevent common
coupling in these circuits. [t 1s es-
sential that the R.F. bypass condensers
be located in close proximity to their
associated sockets. Shielding must be
complete and the new type shields are
recommended.

The first and second demodulators
are essentially the same as far as
circuits are concerned. Both operate
on the lower bend of their character-
istic curve and are self-biased by re-
sistors in the cathode circuit. An R-C
filter is employed in the voice detector
to isolate its screen grid from the pic-
ture detector, thus preventing common
coupling being introduced into the cir-
cuit.

Special consideration as to frequen-
cy response has been given the televi-
sion amplifier and the values indicated
should not be deviated from if good
pictorial quality is wanted. The voice
amplifier is orthodox in every respect
and requires no further description.

The filter system is one of the most
important parts of the receiver. The
low pass filter must take out all of the
45,000 cycle component in the first de-
tector plate circuit and pass the other
frequencies undisturbed to the high
quality audio amplifier. The L-C net-
work shown does this very effectively
so that there is no distortion of the
received image.

The high pass filter eliminates all of
the television impulses from the voice
receiver. The filter is terminated into
a circuit tuned to 45,000 cycles, and

Above, right: chassis layout.
view of the completed receiver.
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Below, left: front

Above, right:
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In this clear article Mr. Matthews
explodes the notion that a receiver
for the interesting C.B.S. single-
channel voice and television broad-
casting is hopelessly complicated.
He tells how to huild an efficient,
sensitive set with ordinary parts.

back view.
¢harsir, but actually it mounts behind the dise,

The crater tube iz shown next to the

www americanradiohistorv com

forms the input to the second or voice
detector.

A drawing of the chassis is shown
in Fig. 4 and if carefully followed no
trouble should be experienced in build-
ing this receiver. Sheet steel 0.06”
thick was used and finished in a dull
black to prevent rusting. Note that
the television section is shielded from
the voice section by a steel partition.
This partition or shelf is the mount-
ing for most of the R.F. and first de-
tector circuits. If desirable another
tube may be added in the television
output circuit in parallel with the
single 245 now employed. The choke
in the output ecircuit provides the
necessary phase reversal for giving a
positive picture.

Parts List

Item  Description
L- I—Ar}tenna coll (see separate specifica-

tion).

L- 2—R.F. Coil (see separate specification).

L- 3—D:31tector Coil (see separate specifica-
on),

L-4 —R.F. Choke Coil—300 turns random
wound on %{” form No. 36 d.s.c.
wire.

L- 5—R.F. Choke 85 millihenry—National
or General Radlo.

L- 6—Output Choke Acratest—15 henry 65
ma.

L- 7—Speaker fleld 2500 ohms—Rola.

L- 8—250l mth. choke—--Hammerlund or equiv-
alent.

C- 1—Three gang 0.000180 mf. condenser.

C- 2—Three 0.1 mf. units in can. Can to
be common terminal

C- 3—0.0001 mf. mica dielectric condenser.

C- 4—2.0 mf. paper or dry electrolytic con-
denser 50 volts d.c.
C- 5—0.001 mf. mica dielectric condenser.
C- 6—0.0001 mf. variable trimmer condenser
—Hammerlund or equivalent.
C- 7—0.26 mf. 100 volt D.C. paper dieletric
condenser.

C- 8—1.0 mf. 400 volt D.C. paper dielectric
condenser.

C- 9—0.1 mf. 200 volt D.C. condenser.

C-10—0.02 mf. 400 volt D.C. condenser.

C-11—4.0 mf. dry electrolytic condenser 50
volts D.C.

C-12—8.0 mf. dry electrolytic condenser 500
volts D.C.

T- l——Pg;égr Transformer—"Acriatest’ No.

T- 2—Output
speaker.
R- 1—300 ohms % watt carbon resistor.
R- 2—30,000 ohms % watt carbon resistor.
R- 3—-50,000 ohms % watt carbon resistor.

~ransformer supplied with

(Continued on page 248)
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NEW RADIO TUBE PRODUCES

POWERFUL

“Inductively energized’” bulb, filled with mer-
cury, generates 250,000 candlepower under
Successfully dem-
onstrated for large screen television, and is in-
picture
photography and numerous other applications.
Inventor is Elman B. Myers, radio pioneer.

influence of radio currents.

tended

also for motion

@ A NEW radio tube, heralded as a

practical source of unlimited ‘“cold
light” with which television screens
can be flooded, was demonstrated Oec-
tober 12th, 1932 by the Myers Elec-
trical Research Laboratory in the
Chrysler Building, New York. The
engineers asserted the bulb had over-
come a tremendous obstacle in televi-
sion by responding instantanecusly and
completely to the rapid fluctuations of
radio waves that carry images.

The lamp generates 250,000 candle-
power of light, and that, according to
research engineers, is what television
needs to flood the sereen with illumina-
tion that clarifies the pictures. The
efficiency of the new lamp is estimated
by the engineers as twenty times that
of the best incandescent lamp and
from six to seven times as brilliant as
the carbon arc lamp. It iz called a
“cold” light because most of the elec-
tric energy goes to produce light and
not heat, as is the case with an in-
candescent lamp.

Efficiency Is High
It was pointed out at the demonstra-

tion that the incandescent lamp gives
a mean illumination of approximately

1.67 candlepower to the watt. The arc
lamp (yellow) generates about 2.94
candlepower to the watt, and the

“cold’” bulb produces upwards of twen-
ty candlepower for each watt of elec-
tricity consumed. So little heat is
generated that the “cold” tube in oper-
ation can be held in the hand. It
can be used in all processes of record-

Right, ahove: Arrangement of the novel '‘mag-
nifying glass" screen used for the television dem-
onstration.

Bottom, left: Three forms of Myers “cold light”
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projection,

E. B. Myers with the
television projector em-
ploying his new ‘'cold
light"" tube. The cab-
inet on the right con-
tains the R. F. oscil-
lator that energizes the
lamp inductively.

ing or projecting film pictures without

heat-protective devices. There is no
radiant heat to shrink the film.
“An adequate source of light of

great brilliancy and quick responsive-
ness has been the limiting factor in
television,” said Elman B. Myers, the
inventor. “The mechanics of televi-
sion have been fairly well established,
but a satisfactory light source was
lacking.”

The new ¢ube is known as “an in-

ductively energized lamp"” which cre-
? GROUND '/z': GLASS 'H
‘ GLASS PLATE !
, Y 4

|

15 PARABOLIC
GALLONS GLASS
REFLECTOR

& OF WATER

tubes. The large one can be made to develop a
million candlepower of light.

Bottom, right: Close-up of the Myers tube in-
side the modulating coil.

www americanradiohistorv com

“COLD LIGHT”

ates light by the disassociation of the
mercury atom. This is accomplished
by placing the lamp inside a coil of
copper tubing through which a high-
frequency current circulates. Vacuum
tubes generate the current.

The lamps vary in size from an inch
in diameter to about two and a half
inches. The larger lamps are capable
of greater illumination. The small
lamp is employed in the television cir-
cuit. A thimbleful of mercury is used
inside of each bulb.

Mr. Myers foresees numerous appli-
cations for the tube, including medical
diagnosis, therapeutics, sun lamps, pho-
tography, lithographic operations, flood-
light lamps, mineralogy, beam tele-
phony, fog beacons, sound-on film re-
cording and motion-picture projection.

Large Images Obtained

In the television tests images were
intercepted from station W2XAB, atop
the Columbia Broadcasting System's
Building at 485 Madison Avenue. The
pictures were shown on a screen about
26 inches square, although the glass
lens measures 3 feet.

“We can develop these tubes to pro-
duce 1,000,000 candlepower,” said Mr.
Myers, who was one of Dr. Lee de
Forest’s assistants when the wvacuum
tube was first built for radio work.
“And at that brilliancy the bulb will
be about 100 times as efficient as an
ordinary incandescent lamp. We plan
to cast television images on a theatre-
size screen and expect no difficulty
because we have plenty of light. The
tube in use in our receiving set has
been in operation 7,000 hours and we
can build tubes for that size for $10.

“We propose to build a high-power
television transmitter rated at 10,000
watts and alse television-equipped
trucks that will flash scenes back to
the main station for relay to theatres.
We are also designing tubes to replace
the arc in motion picture projectors.”

RADIO REVIEW & TELEVISION NEWS


www.americanradiohistory.com

® JOHN BAIRD, the English television

inventor, having replaced his scan-
disc with a mirror drum and made the
receiving set like a camera, has won
through on his system. It has been
offieially accepted by the British Broad-
casting Corporation, which is now con-
ducting all its visual transmissions by
the Baird system.

The new television set is made, on
license, by all the leading manufac-
turers, and can be purchased and made
up from a kit for about $60. The fin-
ished article is retailed at about $150.

Revolutionary changes have been
made in the principles of this instru-
ment, which is far in advance of the
old model, in which the image could
only be seen by two people at a time
and was of a reddish color streaked
with moving lines.

Now instead of looking into a lens,
the image is thrown —in the home
model—upon a screen which pulls out
like a camera and measures nine in-
ches high by four wide. Its brightness
is such that it can be viewed in com-
fort in a brightly lit room and can be
seen with ease by a number of people.

The image, instead of being a red-
dish color due to the lighting of the
neon tube, is black and white and is
also free from one of the early televi-
sion defects, the apparent traversion
of vertical lines across the whole field.

The apparatus is simply plugged in-
to the electric lines, no batteries be-
ing required, and it can be operated
from any good radio set, if it is
bought separately.

Top left: the new Baird televisor with the screen pulled ouf.

TELEVISION SET
LIKE A

CAMERA

New Baird televisor is first home machine to
use nicol prisms for modulation of light.
Images are reproduced in black and white
instead of customary red and black, and
measure four by nine inches.

Above: John L.

Buaird, noted television inventor, with his latest machine.

6 inches long, 8 inches wide, and 13
inches high.

For public television the small
screen is replaced by one measuring
three feet high by seven wide, and
this is being used in many motion
picture theatres for the televising of
public events. Only recently the Der-

The home televisor is extremely by horse race was televised in this
compact, measuring when closed, 1 foot manner to an audience of several
) %
case—’ RN T

SCREEN PULLGD
OUT FROMm
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Arrangement of the parts in the mew Baird televisor.

The projection lamp

provides a source of white light.
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thousand. (See October issue of TEL-
EvISION NEws.)

It will be of interest to American
television *“fans” to follow the plans
of those across the sea and for their
benefit, so that they may compare the
systems that are being used.

The most important part of the
Baird instrument is the nicol prism,
two of which are used with a Baird
grid cell between. It is common knowl-
edge that a beam of light consists of
vibrations in two directions at right
angles to one another. The action of
a nicol prism is to extinguish the wvi-
brations in one direction, or, in other
words, to upolarize it. If no cell were
interposed and the second nicol prism
was arranged to polarize the light in
the opposite plane, the net result
would be that no light would get
through. )

The Baird grid cell, consisting prin-
cipally of small condenser plates im-
mersed in a liquid called nitro-benzine.
has the effect of turning the plane of
polarization through an angle. The re-
sult is that the extinction of light is
not complete and a certain proportion
of the light from the lamp passes
through the second nicol prism.

(Continued on page 252)
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DIODE DETECTION
IN TELEVISION

by C. BRADNER BROWN

® ALTHOUGH much has been written

on detection in television, little
thought has been given to the diode
detector. Whether this is due to lack
of information on the subject, or to
some prejudice against the system, the
author cannot say. However, although
not perfect, the diode detector has
some characteristics which the televi-
sion designer may well consider before
discarding it entirely.

At this point, an examination of the
characteristic of a vacuum tube which
constitutes its ability to detect signals
is in order. Detection is primarily
rectification, although the termm must
be used in its broadest sense. It should
actually be called demodulation in or-
der to fully cover the complex action
taking place in various detectors. Com-
ing from the radio frequency ampli-
fiers, we have a modulated radio fre-
quency wave such as that shown in
Fig.

The Modulation Envelope

The envelope, which is represented
by the dotted line, varies as the audio
signal impressed at the transmitter in
the modulation action. It is this en-
velope that must be operated on so as
to produce a current which will vary
in the same manner as the envelope
in detection or demodulation. The best
known method of obtaining a current
varying as the envelope is to rectify
the R.F. wave with some device that
will remove one half of the wave,
either positive or negative. Grid bias
and grid leak detectors are distortion
rectifiers; that is, their operating char-
acteristics are such that the application
of a positive voltage gives a greater
swing than the application of a nega-
tive voltage, or vice versa. Hence, the
resulting wave form in the plate e¢ir-
cuit does not follow exactly the en-
velope shape, especially for weak cur-
rents. Although this action makes but

- - W ittle difference in the reproduction of
Figure 5, below: music or speech, it greatly influences
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The diode, or two-element recti-
fier, is enjoying considerable use
in the latest broadcast receivers,
but few experimenters have
thought of using it for television.
Its characteristics are very favor-
able for this work, as the author
points out in this practical article.

the results when used in television.
This distortion takes the form of blur-
ring the image detail and in reducing
contrast. It is not so noticeable
when the signal is fed to a grid bias
detector at a high level, but when used
with weak signals, the blurring effect
is quite noticeable. Figure 2 shows
the results obtained when the R.F.
wave is rectified with an absolute rec-
tifier.

It will be noticed that the current
never goes below the line, showing the
absence of the most important type of
distortion. This action is typical of
the crystal detector, but it is a well
known fact that crystal detectors are
notoriously unreliable. This is true
both from the point of contact pres-
sures and a general steadiness of ac-
tion. Inasmuch as the exact operating
characteristics of e¢rystal detectors are
not known definitely, it is difficult to
predict accurately the operating curve.
Hence, it is almost impossible to match
impedances, predict output voltages,
etc., all of which is extremely import-
ant to the television experimentor.

However, the diode detector . has
precisely the same operating character-
istics found in the case of the crystal
detector minus the erratic operation.
Figure 3 shows the characteristic curve
of a type 27 operating as a diode de-
tector. The connections for this cir-
cuit are shown in Fig. 4.

Diode Not New

The diode detector was used by de
Forest in his early experiments and
makes use of the familiar “Edison
Effect’”, in which current flows from
plate to filament by electronic emis-
sion. It is, in effect, a half-wave ree-
tifier with a few refinements. Since
the tube does not act as an amplifier,
it must be fed with relatively strong
signals. It was abandoned in the ear-
ly days because the same number of
tubes connected so as to utilize grid
leak detection could be made to offer
stronger audio signals. This, however,
is not of prime importance in modern
design, since in modern multi-tube
sets an extra tube makes but little
difference.

The diode detector will handle the
strongest signals without distortion or
overloading. Since its characteristics
are of the linear order, the reproduc-
tion of the R.F. envelope is faithful.
In Fig. 4, it will be noticed that the

RADIO REVIEW & TELEVISION NEWS
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plate is grounded. The grid is used as
the electron collector in order to re-
duce the interelectrode capacity, while
the plate is used as a static shield to
reduce stray charges and prevent the
accumulation of any charges that might
influence the action at low signal lev-
els. The diode detector is particular-
ly adapted to operation in a super-
heterodyne circuit, in which case the
tuning condenser C; can be of the

pressure screw type entirely insulated
from the frame or chassis.
The size of the resistance R; de-

pends on the signal input at which the
detector is to be operated. From the
curve in Fig. 3, we find that the im-
pedance of the type 27 as a diode de-
tector ranges from 20,000 ohms to
6,000 ohms. At signal levels of 1 volt
and under, the impedance is of the or-
der of 20,000 ochms. Hence, if the de-
tector is to be used at this point, R,
should be made equal to it or 20,000
ohms.

However, the impedance decreases
to 12.000 ohms at 1.5 volts input and
still further to 6,000 ohms at 3 volts
iiput. Hence if the detector is to be
used as a power detector at input volt-
ages ranging from 1 to 5 volts, it is
best to lower R, to about 10,000 ohms

for best performance and quality. The
distortion due to impedance mismatch
will be almost unnoticeable for these
values.

Complete Circuit

If the diode detector is to be used
in the conventional T.R.F. type set,
some adaption must be made. Figure
5 shows the connections used in a two
stage R.F. amplifier operating into a
diode detector.

The use of the type 51 tubes as
R.F. amplifiers gives the necessary
gain, without cross talk or undesirable
cross modulation. This is especially
valuable in the larger cities where
strong local signals from broadcasting
stations are very prominent. The use
of tuned secondaries in the R.F. stages
with large primaries wound directly
over the center of the secondaries
offers large coupling coefficients and
at the same time broadens the tuning
of the R.F. stages to prevent clipping
the sidebands. ] ]

The second R.F. stage is coupled in-
to the diode detector with a double
choke impedance system. A value of
10,000 ohms for R, at 7 gives good
results. The bypass at 8 is not en-
tirely necessary, and the constructor
will do well to omit it if possible.
The value of the choke coil 5 will not
be found to be critical. Some juggling
of these choke coil sizes will no doubt
prove helpful in obtaining best re-
sults. .

The writer is interested in knowing
what results other experimenters find
in using this new type of detection.

® NOISY tuning in a short-wave set
can often be traced to the pigtail
connection rubbing against some part
of the condenser frame. When work-
ing down on 15 meters and there-
abouts, the rubbing of the pigtail turns
against themselves will sometimes even
cause a scraping noise. Keep the pig-
tail connection as short as possible and
spaced away from the condenser frame.
—Amateur Wireless (London).
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“VISIONETTE” CIRCUIT
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@ EVERY EFFORT has been made to give the best quality of reproduction in
the “Visionette” receiver, as distortion of the signal in television is a factor

which must be carefully guarded against, as “Television”, (London).

The cir-

cuit comprises a single stage of R.F. amplification, detector and pentode output

stage, for full A.C. operation.
may be employed.

American tubes of the 35, 27, 47 and 80 types

The value of the narts are as follows: C1, .0001 mf. split rotor condenser.
C2, .0002 mf. C3, .006 mf. C4, C9, .0005 mf. gang condenser. C5, C10, C6, C13,
1.mf. C7, .1 mf. C8, .001 mf. 11, .001 mf. C12, (connects to L3), .0003 mf. C14,

-1 mf. C15, C16, C17, 2 mf. C18, C19, 4 mf.
will naturally depend on the tubes selected.

The values of the various resistors
The power transformer must have

two 2':z-volt windings for the radio tubes and one 5-velt winding for the
rectifier, in addition to the high voltage winding.

TELEVISION ON 4 TUBES

10.000 0HMS
=

-
RFCZ

5T030
HY.

Canada Now Has
8 Television Stations

There are now eight television
stations on the air in Canada,
according to a pamphlet issued
by the Department of Commerce
in Washington. The complete
list is as follows:

VE9AU, Lendon, Ont., 2,000
te 2,100 ke.

VE9ED, Mont Joli, P. Q., 2,850
to 2,950 kec.

VE9AF, Montreal, P. Q., 2,850
to 2,950 kc.

VE9DS Montreal, P, Q., 2,100
te 2.200 ke.

VE9EC, Montreal, P. Q., 2,000
to 2,100 kec.

VE9AR, Saskatoon, Sask., 2,850
to 2,950 ke.
VESRM.
to 2,100 ke.

VE9BZ, Vancouver, B. C,,
2,750 to 2,850 ke.

Toronte, Ont., 2,000

www americanradiohistorv com

® HERE is another simple four-tube tele-

vision receiver, also described in “Tele-
vigion” (London). An aute-transformer
arrangement is used between the R.F.
tube and the detector. The latter is
regenerative, with the feed back con-
trolled by a split rotor condenser as
shown.

Note that the audioc amplifier is also
of the auto-transformer type. Of course
this may be replaced by a high grade
transformer or resistance coupled stage,
as auto transformers for A.F. work are
no longer generally available in the
United States.

The power system is of straightfor-
ward design. The rectifier tube may be
an 80 or an 82, depending on the power
transformer on hand. The R.F. tube may
be a 24 or 35, the detector a 27 and the
audio output tube a 47 or any of the
newer power tubes.
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A POWERFUL

SEVEN -

METER

SUPER -REGENERATOR

This small, simple three-tube unit packs a strong

“wallop” on the ultra-short-wave bands. Its features

are complete shielding, absence of microphonic noises,

and high amplication. It can be used with any good
audio frequency amplifier.

by NORMAN B. KRIM

® EXPERIMENTERS throughout the

country have found this little re-
ceiver virtually foolproof, an oddity
for receiving equipment designed to
operate below nfteen meters. With
the advent of television on seven met-
ers, suitable receiving equipment must
be offered for reasonable success on
these quasi-optical waves. The ordin-
ary Reinartz or Schnell detector units
with radio frequency amplification are
useless because of very low efficiency

and unstability on the seven meter
wavelength, Of course it is possible
to build up a suitable detector unit

with very low capacitive and inductive
properties, but each set will be diffi-
cult to coax into operation and the sig-
nal strength will be comparatively poor.
The only solution to the problem with
the present equipment is super-regene-
ration in the detector unit. Radio fre-
quency stages are not worth the cop-
per in their leads with the tubes and
circuits available,

In the following discussion only the
detector unit will be treated, for the
output can easily be fed into any of
the usual amplifier cireuits with little

trouble. Unlike most 1932 equipment,
direct current is used throughout, for
two reasons. Pirstly, the usual fil-
tered “B"” supply is noisy on the very
short waves in most every case; second-
ly, the new automobile tubes used,
the '37's, are lighted from a storage
battery supply which can vary from
5.5 to 8.5 volts with little effect on
the operation of the tubes. Their real
worth lies in the faet that they are
non-nierophonic. Another desirable
feature which they possess is a smal-
ler inter-electrode capacity than any
tube of similar function. The '27 has
also been used successfully in a very
similar ecireuit with an appreciable
hum which could not be entirely elim-
inated.

The detector unit must be complete-
ly shielded and carefully constructed.
The main tuning condenser used was a
Cardwell mid-line 404 B, of .0001 mf.
Due to its position in the circuit, it
could not be mounted on the front
aluminum panel. Mounting was effect-
ed on a small angle about three in-

ches behind the panel to minimize hand
capacity.

A large diameter dowel was

Front view of the tuning unit, show-
iy the simplicity of the panel..

converted into an extension for the
condenser shaft to reach the dial on
the panel. It should be apparent that
a good vernier dial is absolutely neces-
sary for any ease of tuning. Directly
on the back of the tuning condenser
is the coil mounting—an odd one in-
deed. There are four pin jacks set
in the strip mounted on the hack of
the condenser. The two center ones
should be about %~ apart; two on one
side are for one coil, L1, and the two
on the other side receive the second
coitl. 1.2. The coils themselves are the
limit in size—wound in the same di-
rection on a pencil. spaced one turn
width, ends fitted with plugs to match
the jacks, of heavy copper wire, they
are odd!

Directly in back of this coil mount-
ing 1s the socket which is turned so
that the grid and plate leads which go
directly to the coils are shortest. With
a short lead to the grid leak and then
to the cathode. the important portion
of the detector unit is completed. The
R.F. choke was not very eritical; it

was wound on a wood dowel mounted
horizontally on the baseboard.

The
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Left: Inside view of the tuner. Note the small tuning ecoils
hehind the variable condenser.

Above: Under view of the
chassis.
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antenna condenser was one of the
commercial equalizing condensers
mounted on one side of the coil re-
ceptor. The whole unit should be en-
closed in an aluminum box, the wooden
shaft extending for the dial mounting.
This unit in turn can be made secure
to a second baseboard or chassis which
houses the external oscillator and the
audio system.

The oscillator which supplies the
continuous frequency for the super-
regenerative effect is very easy to
build up, but a little care need be
taken with its construction. L4, and
L3 were scramble wound on a dowel
stick. If the leads are reversed the
set will not work, of course. There-
fore, try reversing the leads on either
of the coils should the unit fail to per-
form. Fine wire was used on the coils
because of the large number of turns.
The 2,000 ohm resistor R3 supplies a
sufficient drop for the cathode of the
auixiliary oscillator. R2, the variable
regeneration control, should be care-
fully chosen. It should also be suf-
ficiently by-passed or grating noises
will find their way into the signal.

Forty-five volts of “B” battery were
found sufficient for perfect continuity

7% = ANT. SHIELD
r e T T y
! |
L mn 31 !
L1 | |
t
| u :
| i
| !
| I
i ]
) L2 h B l
| GND. TO SHIELD
[ e o v~ -J'

‘R
+ 'IL4
'37 2
N
cs Em
. 6 —
Lo A 0458
551085vew_ 45V
GND TO DET. SHIELD

Schematic diagram of the 7-Meter Tuner

LIST OF
TELEVISION
STATIONS

® THERE are now about thirty-four

licensed experimental television sta-
tions in the United States, of which
some thirty are intermittently in oper-
ation, according to the New York Sun,
About eight of these transmitters are
linked with regular broadcast stations
for sound accompaniment and are send-
ing out their images simultaneously with
audible programs from sound broadcast
studios. Recently W2XAB in New York
¢ity discontinued using WZ2XE for its
sound channel and now has a voice
channel alongside its picture channel.
(See October number of TELEVISION
NEws.)

The list which follows gives the latest
complete data for the scanning disc
needed, as well as the location of the
transmitters.

Photo Cell Amplifier

The arrangement below is suggested
by C. H. Nason for experimental
television transmission over wire lines.
One three-stage amplifier is used after
the photo cells and another before the
neon tube.

NEON TUBE oh

3 sTAGES
/ (POWER ]
OPERATED) ’

E PHOTO CELLOR CELLS

3 STAGES
(BATTERY)
[

NOVEMBER-DECEMBER, 1932

1,600 TO 1,700
Call Power in
Letters. Watts. Company.
W2XR (1) 500 Radio Pictures, Inc.

WI1XAV (2) 1,000
2,000 TO 2,100

Shortwave and Television Co.

of oscillation, although more voltage
can be applied to determine the best
overall working econditions. A fila-
ment resistor is not needed because
the tubes can operate on such a wide
range of filament voltages. Another
added feature is that the total filament
current is but 0.6 ampere. The audio
circuit, coupled to this unit through
the transformer, will be operated from
the usual power sources. It was found
that, if transformer audio were used,
a resistance of about 10,000 ohms was
absolutely necessary to eliminate a
terrific audie howl which resulted.

The height of the antenna is one of
the most important factors for suc-
cessful reception on these short waves
below about ten meters, where the ra-
dio phenomenon is very similar to that
of light. With the receiver working
properly only a short antenna is neces-
sary, for the sensitivity is extremely
high. Feeding into a '38 pentode, the
volume was very good. Needless to
say no distance work can be expected
on this band, but for television and
short distance work, the receiver is the
best I have come across in my radio
wanderings.

(Continued on page 249)

KILOCYCLES

Scanning
Location. Lines.
.Long Island City 60
Boston, Mass. 60
KILOCYCLES

W3XK 5,000 Jenkins Laboratories Wheaton, Md. 60
W2XAP (3) 5,000 Jenkins Television Corp. Washington 60
W2XCD 5,000 Deforest Radio Co. Passaic, N. J. 6y
WOXAO (4) 500 Western Television Corp. .Chicago 60
WiEXAH 1,000 Pioneer Merecantile Co. Bakersfield, Cal. 60
WOxXK 100 lowa State University Iowa City, Iowa 60
WsXAM 1,000 Sparks-Withington Co. _Jackson, Mich, 2
2,100 TO 2,200 KILOCYCLES
W3XAK 5,000 National Broadecasting Co. _Portable i
W2XBS 5,000 National Broadecasting Co. New York City .. 60
Wi3IXAD 500 RCA-Victor Co. .Camden, N. J. 60
WS8XAN 1,000 Sparks-Withington Co. Jackson, Mich. 4
W2XCW 20,000 General Electric Co. Schenectady ?
WEXAV 20,000 Westinghouse Elec. & Mfg. Co. Pittsburgh U
W6XS (5) 500 Don Lee Broadcasting Corp. Gardena, Cal. U
WYXAB (6) 2,500 National Broadcasting Co. Chicago 60
woxX0 100 Kansas State Agri. College Manhattan, Kan. 60
2,750 TO 2,850 KILOCYCLES
1,000 Sparks-Withington Co. Jackson, Mich. ?
WoXG 1,600 Purdue University W.Lafayette, Ind. 60
W2XAB (7) 500 Atlantic Broadcasting Co. New York Ciiy .. 60
W3XE 1,500 Phila. Storage Battery Co. Philadelphia, Pa. 120
WIXAA (8) 500 Chicago Federation of Labor Chicago, Ill. 60
43,000-46,000, 48-500-50,300 AND 60,000-80,000 KILOCYCLES
W10XG 500 De Forest Radio Co. Portable ?
WIXD (9) 500 The Journal Co. ‘Milwaukee, Wis. 3
W3XAD 2,000 RCA-Victor Co., Inc. .Camden, N s
W2XBT 750 National Broadcasting Co. Portable ?
W1XG 30 Shortwave & Television Co. Portable ?
W2XR 1,000 Radio Pictures Long Island City ?
W2XF 5,000 National Broadcasting Co. New York City 120
W2XDS 2,000 Jenkins Television Co. Portable -
W6XA0 160 Don Lee Broadcasting System Los Angeles, Cal. ?
W3XK 1,000 Jenkins Laboratories Wheaton, Md. %
W3XE 1,600 Phila. Storage Battery Co. Philadelphia ?
e — 1,000 Sparks-Withington Co. - Jackson, Mich. &
(1) In connection with sound station W2XAR, New York.
(2) In connection with sound station W1XAU, Boston.
(3) In connection with sound station W3XJ in Washington, D. C.
(4) In connection with sound station W1BO. Chicago.
(5) In connection with sound station KHJ, Los Angeles.
(6) In connection with sound station WMAQ, Chicago.
(7) In connection with sound station W2XAB in New York.
(8) In connection with sound station WCFL, Chicago.
(9) In connection with sound station WTMJ, Cleveland.
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TELEVISION <Y

ESTION
BOX

Negative lmages
Joseph Zalinski,
1637 Blackh.wk Street,
Chicago, L.

Q.—The New York Sun Second Prize Televis-
ion Receiver would not work 1or me as shown
in the diagram published in the March issue of
TELEVISION News. After making the changes
shown by the circles on the attached diagram
{Fig. 1) the set performed well, but gave nega-
tive images. Can you tell me the probable
cause?

A.—The probable cause of the negative lmages
depends upon twe things. First, it is possible
that the receiver is functioning correctly and that
the station received is deliberately transmitting
a negative image for experimental purposes. The
second possibitity lies in the faet that in the ar-
rangement shown the two direct coupled tubes
will function as 8 combination detector. The
phase of the output might, under such conditions.
depend upon the magnitude of the input voltage.
It is also possible that the '47 is hopelessly over-
loaded. We note the fact that the second grid is
attached to the low potential side of the neon
tube. The voltage drop across the neon tube
will then give the plate a much lower voltage
than the screening grid, with malfunctioning of
the device a sure result. Try a 6,000 to 10,000
ohm resistance in series with the screening grid,
by-passed to ground at the Znd grid terminal of
the socket by = condenser of about 1 mid,

Special Optical System
Harry Lipnick,
493 Springfield Ave.,
Newark, N. J.
Q.—I seek an optical system which will make

every ray of a beam refleoted from an object
being televised parallel. I wish to use this in a
televisor employing the Skala system (Pat.

1,678,182) this being the only practical system
I have seen which does away with scanning.

In the July-August issue of TELEVISION NEWS
there is an article by H. F. Dalpayrat—Page 124,
Fig. 1—I notice here a lens system which sup-
posedly accomplishes this object.

How could all the light coming from a 40 or
60 watt lamp be made parallel? I might add that
in both instances the parallel rays are to pass
through Nieol Prisms.

A —Light from a point source may be con-
verted into a naraliel beam by placing it at the
focal point of a lens. You require a system in
which the focus is infinity. It is sometimes a mis-
fortune that the Patent Office no longer requires
a working model—some of the boys would be hard
put for wall paper. That last remark may be
bitterly put—but it is simply a plea for measures
protecting those whe would spend money on pat-

Conducted by C. H. W. NASON

ents from which they can reap no benefit. Lor
example—the cuthode-ruy tube seems a simple an-
swer to the problem of home television. Yel
cathode ray television is just around the same
corner as two years ago. Why not purchase a
small C-R tube for about fifteen dollars and iry
te get an even scunning field—not an image but
a simple field of view free from messiness. [ry
getting the field in such a way that the scanning
is eontrolled by the 60 c¢ycle power line so that
the synchronizing wuves muy be done away with
in local reception. Not a large problem! And
every piece of apparatus will be useful later.
With regard to the necessity for parallel rays in
your system—iry an optical arrangement similar
to that of the telescopic camera—but in reverse.
It is the only possibility—and unfortunately 1 am
not in a position to do the Job for you. The ar-
rangement is as shown in Fig. 2. The rays are
drawn roughly for your guidance. A trip to the
offices of one of the larger lens manufacturers,
where an optical bench is available, might serve
to indicate the possibility or the fallacy of my
offering. I suggest the Hupgo Neyer Optical Com-
pany in New York,

Tramnsmission Data

J. Eugene Fay, Middletown, Ohio.
Q.—Which stations transmit negative
and which transmit positive images?
Is the stand frame six to five ratio for all sta-
tions?

images

Do all stations transmit a synchronizing sig-
nal? How are they received?

A ”All stations witiiin the writer's knowledge
transmit a positive image in which the maximum
earrier amplitude is coincident with maximum
image brilliancy—save only those of the Western
Television Corporation, which secs fit to transmit
a negative image for reasons involved in the
overload characteristics of the transmitter.

The aspect ratio of 1.2 (7.2:6) is correet for all
stations except those named above as employing
negative transmissions. Without just reason it is
the writer's conviction that these stations trans-

IMAGE

¢

Special optical system suggested by Mr. Mason.

e
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Fig. 1

246

: New York Sun Prize Winning Television Receiver.
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mit an image having an aspect ratio equal to
unity (a square image).

Some stations block off a portion of one edge
of the image to give a strong component of the
scanning frequency to the output. For a 60 line
image at 20 images per second this frequency is
1200 cycles; for a 45 line image at 15 per second,
675 cycles. Even where the edge of the image is
not hlocked off to give a definite component of the

rj HIGH PASS LOW PASS -
FILTER FILTER
el o B
l I-—Iv WI—
Jo |
| -

L____.

PHONIC
J_ MOTOR.

+ig. 3: Taepping off the scanning frequency to
operate a phonic motor.
Fig. 4. Voltage distribution system in amplfier

eircuit.
line frequency a strong signal is to be found.
Figure 3 gives the method for tapping off this
frequency for application to a phonie wheel syn-
chronizer.

In the figure we find the output tube, the crater
lamp. a resistor in series with the ecrater lamp
aeross which a portion of the signal may be taken
off. a band pasa filter section cutting out all sig-
nnl eomponents save the 1200 scanning wave.
The output of the fiter is fed to an amplifier
which in turn feeds a 1200 eycle, 1200 r.p.m. syn-
chronous motor.

Photo-Cell Amplifier Query

Q. Will you kindly show across the terminals
the voltage drops in the photo-eell amplifier shown
on page 141, Julv-August issue.

1 would also like to know which ean be sup-
plied by the power pack.
Should the terminals labelled “plus” be the

voltage required at the plate of the tube or should
they include the drop along each resistance?

A.—In designing an amplifier for any purpose
the method is based upon the grid bias required
at the input to the tube to prevent any possible
overioad. In screen grid tubes voltages are also
dependent upon the faet that the tube must not
be operated over the curved portion of its char-
acteristic curve. All this is covered in a series
of two articles which began in the October issue
of TELEVISION NEwWS covering eompletely the de-
sign of television amplifiers. In order that no
mistake be made, however, we will restate the
cage. Suppose that a ‘456 tube must be given its
full allowable grid swing of 50 volts (peak) from
a '27 tube having an active plate load impedance
of about §0,000 chms. A 50,000 ohm load permits
of an amplification at some mid-range frequency
of about 8. Dividing 50 by 8 we have arrived at
the figure 6.25 for the peak voltage input neces-
sary to deelop 50 volts for the smrid of the '45.
The grid bias of tne '27 must then be 6.25 volts
or grester. The "dope’ gives us a lomieal oper-
ating point at E —135 volts, E,—9 volts and Ip
—4.5 m.a. With a load resistance (active) of 50,-
000 ohmsa and a filter resistor of 25,000 we have a
voltage drop of 337.6 volts—the terminal voltage
required being 472.5 volts. The voltage distribu-
tion is shown in Fig. 4.
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IS THE VARIABLE

CONDENSER DOOMED?
(Continued from page 218)

material, even though it be inserted
right inside a tuning coil.

On the other hand it does still have
4 very marked effect on the induct-
ance of the coil, increasing the in-
ductance just as an ordinary iron
core will increase the inductance at
low frequencies. The total wvariation
of inductance with the core complete-
ly inserted, as compared with the in-
ductance with no corve, is about B8:1,
which is quite sufficient to tune a
coil over the normal waveband.

The tuned circuits are made up with
a small coil tuned with a fixed condenser
to the shortest wavelength required. As
the iron core is inserted the wavelength
of the ecircuit increases steadily until,
with the core completely in position, it
tunes to the highest wavelength (for
example, 5560 meters).

The *“core” is arranged to go both in-
side and outside the coil itself and the
whole arrangement is included in a metal
%‘an for shielding purposes as shown in

ig. 1.

Now we come to a second important
advantage of this system. The varia-
tion of the inductance is always of the
same order, namely, 8:1, irrespective of
the actual inductance of the coil.

Consequently we can have two coils of
different inductances and tune them both

USE THESE

WHEN YOU BUILD

<> Short\Wave <C>

When vou build a short-wave receiver or transmitter—get the maximum effi-
ciency and performance with these NATIONAL parts, designed for short-wave
use. NATIONAL Company, pioneer in the radio field and in the manufac-
ture of clectrical apparatus since 1914, has developed a full line of parts for
Some of these are shown

ulira short-wave use in its Research Liboratories,

below.

The full NATIONAL Company line of the famous Velvet Vernier
Dials, Variable Condensers for Receiving and Transmitting Use, Transformers
—RF, Audio and Power, Tube Shields, S\W-58 and S\W-3 Short-Wave Re-
ceiveres, NC-5 Shori-Wave Converter, Ultra High Frequency Receiver HFR
(5 meters), Ulira High Frequency Converter HFC, Communications Type Re-
ceivers AGS and 58C, MB-32 Deluxe Broadcast Tuner, Speaker Amplifier
and Power Supplies, are all shown in the new NATIONAL 16-page Bulletin

No. 200, sent free on receipt of coupon below,

SEU S-W CON-
DENSER

For short-wave work only.
l-ieav&' double-spaced,
ed

, A ? - (] edge 270° plates,
together by merely inserting cores into - WO slgieh fron bglraineg.
each. In other words they will be gang- L = i constant low  impedance
ed up just in the same way as we gang S P e M
condensers, and will tune to the same » or base mounting. = An

frequency throughout the tuning range,
although their actual inductances and
tuning capacities are quite different.

SOCKETS
Needless to say, the tuning capacities =
must be so adjusted that the circuits
tune to the same frequency without the NATIONAL “IN" VERNIER DIAL
501‘e irtlhposition but,fonce tt],‘is has been SOCKETS A 4" solid German-silver
one, the mere act of inserting cores in : ; precision dial with the
the coils at the same time and the same . :ﬁLﬂS;'[ilfzuf; u;[‘:;e]r K pinise] V’;’:S;L,, malisg

rate causes the circuits to tune in uni-
son.

This is a very considerable advance for sub-panel vam.l]’:gf;_ Has 3-point attachment
over the present practice, where it is D R es 455 andl 6 for easy and accurate
necessary not only to make the coils ex- prong types. RS

actly equal, but also to matech up all
stray capacities before the circuit can
be properly matched.

One obvious development of this idea
is shown in Fig. 2, where we have three
tuning ecircuits. The aerial circuit is
tuned with its own capacity, there being
no necessity to tap down on the coil as
is usually done. The plate circuit of
the tube is then tuned and finally the

grid circuit of the second tube is tuned, either 4, ot 6-prong

the energy being handed on from one for  regular  shor-wave P

to the other through a capacity coupling. TMP use, 100 R. F. H_
These three inductances can all be .

different in order to obtain the greatest -;;Es%?;ﬁlnl; COUPON

efficiency from the circuit. Yet if the
tuning capacities are initially adjusted

as already described, then the circuits jum power push-pull

can be tuned in unis'on over the whole wransmitters.  Fine for 5- l"IeAsc send me your
B B : meter wOrk—give exireme- new Bulleun No. 200,

scale by merely inserting three cores into ly accutate balance be- giving  full  particulars

the coils by a suitable mechanical ar-

COIL & TUBE

tace. give maximum efh-
ciency in ultra high fre-
quency circuits, suitable

Condenser
Splic-stator type, for me-

tween both sides of tank

capacity up to 25 mmi.
For ultra short-wave tun-
ing or neutralizing in low
power transmitters,

MIDGET R-39 COIL
FORMS

Made of improved R-39,
low-loss ultra HF  maze-
rial. Have best form
factor for ultra §-W work
and lowest power-factor,
insure stability, maintain
calibration.  Also avail-
abte in larger size with

NATIONAL PARTIS =

nism and a real vernier
permitting accurate read-
ng o 1/10  division.

T‘llﬂi

]

National Co., Inc.,
61 Sherman Street,
Malden, Mass.

and prices of NATION-
AL Shori-Wave and other

EEENE

~ 5

rangement (Fig. 3) which moves all ;‘f;‘m e PO and . apphiratus,

three at the same time. self-aligning conical bear: (}:ime your name and
Pending any practical tests of the ings, rigi ooaramed g = u’:‘;;’g")" below

system, which cannot yet be made be- Hugaens 3000 an R-39 COIL FORMS R-12-32

cause the special iron is not, so far,

available, it is not possible to comment

any further on the system. . . . . . . . - - . . . . -
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ISITRON

The Premier Photoelectric Cells for
Television and Sound-on-Fiim

High Sensltivity

High Freaquency Response

Stabllbty

Long Life

Large Plate Area (Visitron 75A
for televislon work.

High Response 10
Light Sources.

Small gas amplificatlon (extreme-
ly desirable for Television and
Sound-on-Film)

Ineandescent

write for further partleulars as
to why Visitrons are the cholee
of leading television and sound
engineers.

8A

G-M LABORATORIES [NC.

1739 Belmont Ave., Chicago, U.S5.A.

ENGINEERS
EXPERIMENTERS
RADIO MEN

Capitalize on your spare time
with a G-M

FOTO SWITCH

The new, low.cost

PHOTOELECTRIC RELAY

{The practlcal unlt for commercial and
experlmental work)

Only $15.00

fully assembled as shown

Express
Prepald
for Cash

G-M No. 1222-A Foto-Switch—the pro-
duct of seven years' experiehce In Pho-
toelectric work.

FOR OPERATION ON 110 VOLT. 60 CYCLE A.C.

This new unit is an aectual Photoelectric Relay econ-
taining all the principal parts used in the more
costly Industrial unlts. It comes fully equipped with
a VISITROXN Type B Cacsium Cell, Magnetie Relay
with speetal winding and silver econtucts. Transformer
of large capacity, Amplifier Tube. Wire-Wound Po-
tentiometer, Condensers. Terminal Btrip. Sockets,
Chassis, ete. Thls unit can be made the foundation
of such photoclectrie applieations us burglar alarms.
oor-opening  equipment. 1lluminatlon eontrol. race
timing., counting. control of window dlsplays uand
fllumitation. and myriad other installations. A com-
plete llne of accessory eauipment Is also avulluble—
information on request

SPECIAL ENGINEERING INFORMATION
Speclal instructions for the use of photoelectric equip-
ment for such applications as burglar alarms. door
openers, {llumination control, ete. wlil be 1Issued
nerlodically. All Foto-Switch purchasers who reguest
it will be placed on our mailing st -to receive these
bulletins.

G-M LABORATORIES [NC.

Chicago, U.S.A.

G-M LABORATORIES. Inc.

1739 Belmont Ave., Chlcago.

Enpclosed find $15.00 (bank draft or money aorder
will ftacilliate shipment) for which send me a
No. 1222A Foto-Switeh, complete as shown 1n
illustration

Nume

Street & No.

City =
Check here If you wlish to recelve englnecring
bulicting on Dhotoelectric appllcations,
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MAKE YOUR OWN ELECTRIC
MUSIC!

(Continued from page 222)

so that the locally generated oscillations
“beat” or heterodyne with the carrier
signal. This method is not always al-
together satisfactory, as the modulations
of the broadcast programs themselves
will tend to complicate the hand capac-
ity control. However, it is worth try-
ing.

If you have a regenerative short-wave
receiver you can apply the same methods,
probably with greater success because
strong local oscillations can be produced
in the receiver circuit without much
coaxing. Simply disconnect the aerial
and ground wires from the short-wave
receiver, spill it into oscillation, and you
are all set. Of course, with this ar-
rangement it is necessary to change the
coil and condenser constants of the oscil-
lator to match the wavelength range of
the set. Simply use a coil and condenser
combination that equals the combination
in the receiver.

Do not be disappointed if the results
of these experiments are not satisfac-
tory immediately. Try shifting the os-
cillator in relation to the receiver. Try
removing some of the tube shields from
the latter, and also soeme of the coil
shields, if they are accessible. In many

T.R.F. receivers strong oscillation can be |

obtained by exposing a couple of the R.F.
transformers to each other, as is natur-
ally to be expected.
The parts required for the construc-
tion of the oscillator shown in the il-
lustrations are as follows: .
L—Radio frequency transformer (Gen-
win or any two circuit broadecast
corpler.

CH—oo Henry Filter choke (Acratest
No. 2505)

C1-—.0005 mf. variable condenser (Ham-
marlund)

C2—.1 mf. (Flechtheim)

C3—Dual 6 mf. electrolytic
(Acratest No. 7160) .

R1-—2000 ohms, 1 watt (International
Resistor)

R2—360 ohms (FElectrade Truvolt)

2.5 prong sockets (Eby) ]

i—Brass rod, % inch square, 20 inches
long

2 Type 37 tubes.

SINGLE CHANNEL RECEIVER

(Continued from page 239)
- 4-—250,000 ohms % waitt carbon resistor.
R- 5—500.000 ohms % watt carbon resistor.
I:- 61600 ohms 2 watt carhbon resistor.
wound 5 watt re-

condenser

R- 7—1000 ohms wire
sistor,

R- 87000 ohms wire wound 5 watt re-
sistor.

1 watt carbon resistor.

watt carbon resistor.

R-11—30.000 ohms 3 watt carbon resistor.

R-12—25.000 ohms 1 watt carbon resistor.

R-13—25.000 ohm variable resistor with a.c.
swileh,

R-14—20 ohm center tap resistor.

Tube Requirements:

type 58 super contiol R.F. pentodes.

tvpe 57 R.F. pentodes.

tyvpe 45 power amplifier.

tvpe 80 rectifier.

Socket Requirements:

R- 9-—400 ohm
R-10—10,000 ohms 1

—— S

{1 Six prong sockets with shield.
2 Four prong socket.
1 Five prong socket.
TABLE I

Cail Specifications:

L-1 L.-2 I.-3

12
Primary turns No. 36 dsc.

6 55 55
Secondary turns turns turns No, 28e

Coil forms to be 1.0” o.d. bakelite with

secondary wound 50 turns per inch. Coll
to bhe piaced in 2.0” diameter by 2.25”

shield and spaced equally from each end.
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ROUND THE WORLD RECEPTION
WITH THE NEW POWERTONE
BATTERY OPERATED RECEIVER

15Tods 451030 9010150 15070200
METERS  METERS MIETERS METERS

' Special

' $9.95

Amazing results of this set will eonvince you that the
utmost In the reception of shortwuves with 3 battery set
has been reached.

The use of the new iwo volt tubes Rreatly Increases
receptlon, sensitivity. and selectlvlty, and at the same

| time, current consumption is kept at 3 minlmum. A

| 232 screen grid tube, and a 233 power Pentode ampllfier

| greatly Increases the (far-reaching performance of this
sel.

A Hammarlund condenser is used in the construction
of thls set as It 13 the most erriclent for shortwuve

| reception.

install one In your home. store or “‘lab” and get your

share of enjoyment—or increase your business by selling
thls low-priced shortwave set.

It will tune from i1 to 200 meters.

Price of set with colls $9.935
Set of matched tubes 3.00
Set of full sized batterles 3.50

Send for Circular on 4-Tube ‘‘Diamond of
the Air,”” which uses the new 57.58.47 and
80 tubes. Kit, $7.45.
Kellogg Hand Mikes $1.95
l Sangamo Input & Output Transformers
$2.89 per pair
TRY-MO RADIO CO., Inc.
Three Stores:
85 Cortlandt Street
178 Greenwich St. 179 Greenwich St.
New York City
SEND IN FOR CATALOG

St. Charles

n Entire Block
ATLANTIC CITY

A Smart Hotel n
America’s Smartest Resort

LECTED America’s foremost sea-

shore resort hotel. the St. Charles

is as popular in December as in
May. It is open throughout the win-
ter, because Atlantie City is free from
excessive cold and the semi-oceanic cli-
mate is characterized by absence of pro-
longed cold spells. At the St. Charles
there iz warmth, comforts, good meals,
and wruest-entertainment to speed the
winter by. Very special rates for the
season to those who wish to escape the
elfects of winter's harshness. Make the
St. Charles your winter home.

European or American Plan
French and German Cuisine

RADIO REVIEW & TELEVISION NEWS
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PERPETUAL TEST ADAPTER

NEwW FEATURE TAKES THE PLACE OF FORTY
ADAPTERS. CAN BE USED WITH YOUR PRESENT
SET ANALYZER OR TUBE TESTER

. and provides for testing
3 all FIVE, 8IX and SEV-
EN prong tubes developed
in the future. Fits all
standard and custom-bulit
set analyzers and tube
testers. Permits the test-
ingz of all new tubes, In-
cluding the types 29, 33,
34, 39. 41, 42, 48, 44.
o 6. 4;. 51, 55 (%mde_‘),.

- 56, 57, 58, 64, 65, 67,
69, {(both plates of 80. PBE. 83), 85, 8%, Wunderlich., 91

{triple-twin), 93 and 95
Post- MONEY BACK

95.
Dealers and NET
Servicemen PRICE $2'75 palid GUARANTEE

Send no money. Pay the postman, or
Remit in Full and we pay the postage.

FRE New tube charts and socket layouts supplied by

Postal Radio with each adaDter.  Dealers.
Servicemen, and Experimenters send 3¢ stamp for our 1933
General Catalogue.

POSTAL RADIO
137T Liberty St., New York, N. Y.

NN s
— - e

FREE RADIO

CATALOG OF RADIO
SETS and PARTS

THE AIREX CO.

78 CORTLANDT ST.
NEW YORK, N. Y.

e k| s
& - o AR e S
THE AUREX CO WZ T4 CORTLANDT 5 nLw vOGR Ny 7039

FREE
13th ANNIVERSARY RADIO

CATALOGUE

Pual

124 pages contain-
ing the most com-
plete listing of
radio items for the
amateur and ex-
perimenter at real
bargain prices.

Send for your copy
now!

AMERICAN SALES COMPANY
Wholesale Radio Distributors
RTSwW—44 W, 18th St,, N. Y. C.

The Oldest Amateur Supply House,
Est. 1919

ARIAAARTARARRLLRRRL VRIS

a REDUCED PRICES!
é on General Electric Sync Motors,

Scanners, Lens Dises, Punched
Discs, Crater & Plate Neon Lamps.

We build precision
parts for advanced
experimenters.

Enclose 10¢c for
1933 catalogue — no
' stamps accepted.

Hartman Television
Laboratories
1304-18 N. Howard St,
Phila., Pa.
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ONE TUBE D. C. RECEIVER
(Continued from page 224)

as the flow of current in the electro-
lytic condenser will be great and may
damage the condenser and the choke.
Tune slowly and keep the regeneration
control below the point of oscillation.
This is a simple matter and it should
be observed at all times. Weak stations
can be tuned in by advancing the regen-
eration until the familiar whistle is
heard; then the regeneration control can

| be moved back a step.

Remember a good antenna is half the
battle, as it is necessary to give as great
a signal to the tube as possible. The
more signal, the more energy can be fed-
back and the greater the amplification.

Trouble Shooting

| SET WILL NOT WORK, BUT TUBE

LIGHTS.
Tube defective
Power plug reversed
Grounded antenna
Open in the coil
Wires not properly connected (check
connections)
SET WORKS BUT NO REGENER-
ATION
Reverse leads to the feed-back coil
Defective tube
TUBE WILL NOT LIGHT
No power
Burnt out tube
Filament supply resistor open
Defective power switch
Poor connections
EXCESSIVE REGENERATION
Reduce the size of the mica con-
denser connected across the prim-
ary of speaker voice coil trans-
former.
POOR SIGNAL
Antenna grounded
Poor connections
Defective tube
Antenna shielded by steel buildings
(increase length).
NO FIELD ON DYNAMIC SPEAKER
Bad wiring
Field coil open
Parts List
One Utah “Bear Cub” Dynamic Speaker
with pentode output transformer and
2,500 ohm field.
One Acratest tubular condenser .01 mfd.
200 volts. C1
One Genwin Three circuit tuner. L1
One National .0005 mf. tuning condenser
c2
One Aerovox mica condenser .00025 mfd.

One Eby 5 prong socket V1
One Acratest carbon resistor. 1 meg. 1
watt R1

| One Micamold .001 mf. mica condenser
4

One Concourse Electrolytic condenser 8
mfd., 400 volts.

One Flechtheim 1 mf. 200 velt bypass
condenser C6

| One Electrad 400 ohm, 50 watt resistor

with sliding contact. R2
One National tuning dial
Solder, wire and hardware.

7-Meter Super-Regenerator
(Continued from page 245)

Coils L3 and L4 consist of 800 and
1200 turns, respectively, of No. 36
enamelled wire. Coils L1 and L2, 10
turns each of No. 16 bare wire, spaced
width of one turn.

www americanradiohistorv com

| If You I

were a

WATCHMAKER

to build
instead of a
use shoddy

UPPOSE you planned
yourself a watch,
radio. Would you

parts?

Not if you expect it to last and keep
accurate time.

Quality parts in a radio are as es-
sentiai as quality parts in a watch.
You can’t get out of them any more
than is engineered into them.
That is why the Hammarlund repu-
tation means s0 nmiuch to the radio
buitlder who prefers perfornance to
promises.

In its thirty years’' history Hammar-
lund has never built a cheap part.
Prices today are attractive, because
manufacturing costs are lower—but
Hammarlund gquality is never sacri-
ficed to price.

Hammarlund Catalog “33
describes condensers, coil Tforms,
sockets, transformers. c¢hokes, coup-
lings, equalizers and shields for all
tvpes of radio work—transmitting, or
standard and low-wave reception.

Your copy free on reguest.

The new

Write to
Dept. RR-1
for
\ COMPLETE
CATALOG
wgan

HAMMARLUND MFG., CO.

424 W. 33rd St,, New York

For Betton Radior
ammariund

| PRECISION I

PRODUCTS
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Two Great
MAGAZINES
for One Price

o,

A Magazine
CombhaﬁHn
that covers practically

every branch of Radio

Until the 15th of December, this opportun-
ity is yours—this chance to read radio’s
two great magazines, SHORT WAVE
CRAFT and RADIO-CRAFT, at a saving
of $2.00.

Regularly the rate for eight momths of
RADIO-CRAFT and SHORT WAVE
CRAFT is $4.00. For a brief period only.
our readers can enter their subseription to
receive both magazines for $2,00 This is
a reduction of 30 per cent and represents a
saving of $2.00.

SHORT WAVE CRAFT you have read, and
it Is needless for us to say that you are
well pleased and want to read every issue.
It is the “Town Crier” of new develop-
ments in the short wave field.

And RADIO-CRAFT. also edited by Hugo
Gernsback, is the radio magazine selected
by the greatest mumber of service men,
dealers and radiotricians. Of ¢ourse, thou-
sanls of amateurs read RADIO-CRAFT, too.
Each month, men of outstanding promin-
ence in the radio field contribute articles
of real interest to all

Mail Coupon TODAY!

SHORT WAVE CRAFT
100 Park Place. New York. N. Y.

As per ¥our special offer, 1 enclose $2.00. for whieh
you are to enter my cubscription to SHORT WAVE
CRAFT and RADIO-CRAFT for the next eight months.

RR-2-5

Name

Address

City tate
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RADIO TUBES AND HOW
THEY WORK

(Continued from page 221)

voltage change on the grid will have
the same eifect on the plate current as

a larger voltage change on the plate. |

A grid requires very liitle power, serv-
g merely as a valve to control the
plate current,

A negatively charged grid tends to
force the space electrons back toward
the filament. This action decreases
the plate current. Plate current, in
fact, may be reduced to zero (cut-oif)
by making the negative grid charge
sufficiently large. On the other hand,
when a positive charge s applied to
the grid, the electrons are accelerated
and increased plate current results.

It should be noted that this control
action of the grid permits the use of
the tube as an amplifier. A small grid
voltage change produces a much larger
plate current than would the same
change in plate voltage. 'l'ypical three-
electrode tubes are the ’2v, 27, b6,
and ’45.

The control grid ecireuit (input cir-
cuit) includes any device or devices
connected between the control grid
and cathode of a tube for the pur-
pose of impressing an input or signal
voltage on the control grid. It may
consist of an antenna coupling coil, a
transformer secondary, or any unit
having one or all the factors of indue-
tance, resistance and capacity. Since
it is usually desirable to maintain the
grid at some negative voltage (called
grid bias) with respect to the cathode,
the grid circuit will, in such cases, al-
so include a source of voltage supply
for that purpose. The grid bias sup-
ply (C-supply) may be a battery or
other source of d-c voltage.. The
output circuit is considered to inelude
the parts of the ecircuit connected be-
tween the plate and cathode.

The electrodes of a radio tube form
an electrostatic system, each electrode
acting as one plate of a small con-
denser. For a three-electrode tube
the capacitances are known as interelec-
trode capacitances and are those exist-
ing between the grid and plate, the
plate and cathode, and the grid and
cathode. Of these, the capacity be-
tween the grid and plate is generally
of most importance. In high gan ra-
dio-frequency amplitier ecireuits, this
capacity may act to produce undesired
coupling between the input and output
circuits and, thereby, cause uncontrol-
led regeneration.

Tetrodes

The effect of grid-plate capacitance
in causing excess regeneration may be
minintized or eliminated in a number
of ways. One scheme requires the use
of conmplicated circuit arrangements
which set up counteracting effects to
counterbalance the action of the grid-
plate coupling. The second and pre-
ferable method is te eliminate as much
as possible the grid-to-plate capacitance
in the tube itself. This is accomplish-
ed by employing a fourth electrode
in the tube which is known as the
screen. The screen is placed between
the plate and the grid and thus makes
a four-electrode tube, or “tetrode.”
With this type of tube intricate cir-
cuits and balancing difficulties may be
eliminated. Since the screen voltage

(Concluded on next page)

wwWw americanradiohistorv com

An Muusnal

Christmas

Stoppani
Belgian Compass

May Be Used As a Galvanometer

Because of its unlform magnetic properties, high sensi-
tivity, and delleate frictionless bearings, the Stoppani
compass may be utillzed to advantage as = highly precie
galvanometer for detecting electric currents In experimental
or conventional radio cireuits. The Compass s easlly and
readily converted into sald galvanometer by merely winding
several tyrns of ordinary radlo wire completely around the
face and lower case of the compuss; leaving small snaces
belween turns to observe the movements of the needls.
The c¢nds of the wire are brought out as test leads to be
inserted In serles In clrcuits under test. A detlection of
the compass needle in either direction indicates the pres-
ence of an efecirlc current. Incldentalls the intensity of
the current may be closely approximated since the force
with which the needle syrutes Is proportional to the lIn-
tensity of the eturrent flowing through the wire.
Stoppanl Compuss s an 1deal SBURVEYORS Instrument
with elevated siphts. Tt 1s made of Solid Bronze, Parxer-
ized, non-rusting. gradusted ln 1/10, Ruby Jeweiled. 4
{nches square. Fitted In a hardwood case, with set
serew In corner to hold nsedle rlgld when not In use.

The Unlted States Government pald more than $30.00 for
thls preelslon Instrument.

Our Price $4.50
Gold Shield Products Company

102 Chambers Street, T.N. New York, N. ¥,

If
13 /16" Lenges. euch

12¢

8 " Lenses, gach 15¢

12# Lenses, each .18e

Tube of Cement for Mounting Lenses 26¢
187-24” Blank Duraluminum Dise

(1/16”) thlck $3.50

6%’ Cast Aluminum Hub for Spring Drive .. $2.50

187,247’ Guaranteed Lens Dlsc $25.00

Send
| TELEVISION OPTICAL EQUIPMENT COMPANY

N e L U AU ot

€02 H~=

Money Ocder, Cush_or Check to

476 Broadway., New York City

M’}:N | 2.1, POLACHEK
e oras | B34 BROADWAYC J
3isv. NEW YORK

REGISTER YOUR

TRADE'MARK &y

REG. PATENT ATTORNEY FROS ENGINEER
| | CALL or SEND your SKETCH

or Simple Model for
| Confidential Advice
Na Charge for Consultation

ov

Dear Bir:—Please send me full informatlen
and 1lierature about Patent Protectlon, with-
out obligation.

Name

[ Address

No radio library is complete unless you
| have two very instructive books—HOW
TO BUILD AND OPERATE SHORT
WAVE RECEIVERS and HOW TO BE-
COME A RADIO AMATEUR.
Order your copy now from:
SHORT WAVE CRAFT

RADIO REVIEW & TELEVISION NEWS
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DATAPRINTS

./ Give
__\:“‘\\\\;é// Technical
’ffy?**’\\" Information
| ‘f’ on the
A \ v/_ Building
== (@ of
Worthwhile
3. Apparatus
Dataorint  contalning data for
tonstructlng  thls 3 ft. spark
Vudin-Tesla eoil.
$.75

Includes condenser data.

OTHER “DATAPRINTS”

TESLA OR OUDIN COILS

12 Volt D.C. solenold. lifts 2 Ib. throurh 1 Ineh 0.50

36 inch spark. data for bulldlng. lncluding
condenser data -$0.75

8 fnch spark. data for bullding, lucluding con-
denser  data 0.75

Violetta type, high frequency coll data; 110

woit A.C. or D.C. type; 1’ spark; used for
Rlving  *°violet ray " treatments 0.75

llow to operate oudin coll from a vacuum tube
osclilator 0.75

MOTDRr 116 H.P., 110 volt A.C. 60 cycle
(sultable for drlving 127 fan or light ap-
paratus}, constructional data -$0.50

1200 cycle Synchironous Motor 0.50
60 ¢ycle Hynchronouws Motor 0.50

MAGNET COIL DATA

Powerful buttery electro-magnet; lifts 40 1lbs. $0.50
110 volt D.C. magnet to lift 20 Ibs. 0.50
110 Voit D.C, solenold: Jifts 2 Ib. through 1 Inch 0.50
{10 Volt D.C. solenoid, lifts 6 Ib. through 1 Inch 0.50
A.C. Solenold, Powerful. 110 volt, 60 cycle 0.50

TRANSFORMER DATA

Any size. 200 to 5000 wuits.
1 secondary voltage data
watts and voltage desired)

1 K.W. 20.000 VoIt Transformer Data. 110 volt,

{1 primary and
supplied—speclly
.$1.00

60 cyele prlmary.  Suitable for operating
3 ft. Oudin Coil 0.50
i KW, 15,000 Volt 'I'ransformer Dats, 110
woll, 60 cyele primary Suitable for oper-
atlng 8 Inch Oudin Coll 0.50
1 to 12 inch Spark Data 0.75
REFRIGERATION MACHINE — Dataprint —
How 1o Make Dala 1.00
TELEGRAPHONE — Records Volee or
*Code’’ slgnals on steel wire by mag-
netism.  Code can bde reeorded ‘‘fast’”
and translated ‘'slow’*, Constructional
data  (speeial) $0.50
.\
Treasure Locator $0.50
100 Mechanical Movements. for lnventors 0.50
Polarlzed Relay—Ultra Sensitive 0.50
Electro-Medieal Coil (8hocking Coll) 0.50
CLOCKS—Elcctric chime ringer. How to
make one to fit on any ordinary ¢lock 0.50
MISCELLANEQUS DATAPRINTS—
Electrle Ice Skates—How 10 make 4,50
1ow to Thaw Pipes by Electricity 0.75
20 motor ecirculta—hook-ups 0.75
20 practleal telephone hook-ups 0.50
SLIDE RULES—Speclally Selected
Students’ 10-inch wood slide rule. accurately
engraved (prepald) $1.10

ELECTRICAL Slide Rule, 10 inch size. with
special electrical law ratlos and Indexes, wood
with white Ivorine scales (prepaid}

5 "Iocket’ slide rule

“Circular Pocket’’ slide rule, Fits vest pocket.
2%’ diameter, leather case — 4

Students’ Clreular Slide Rule 1.50
{Postage [0 cents extra on last three slide rules.)

The DATAPRINT COMPANY

RAMSEY, N. J.

5.75
4.00

Lock Box 322
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! largely determines the electron flow,

small changes of plate voltage have
Iittie effect on plate current. This is
desirable from the viewpoint of sta-
bility. The screen is constructed so
that the flow of electrons is not ma-
terially obstructed, yet it serves to
establish an electrostatic shield be-
tween the plate and grid. The screen
is operated at some positive voltage
lower than that of the plate and is by-
passed to the cathode through a con-
agenser. This by-pass condenser etlec-
tively grounds the screen or high-fre-
quency currents and ussists in reduc-
ing grid-plate capacitance to a mini-
mum value., In general practice the
grid-plate capacitance is reduced from
an average of 8.0 micromicrofarads
for a triode of 0.01 or less for a
screen grid tube. The reduction per-
mits the attainment of stable amplifi-
cation from screen grid tubes many
times as high as that possible from
three electrode tubes. 'tubes of this
type are represented by the '24-A, ’32
and ’35
Pentodes

In all radio tubes, electrons striking
the plate may, if moving at sutficient
speed, dislodge other electrons. In
two and three electrode types, these
vagrant electrons usually cause no
trouble because no positive electrode
other than the plate itself is present
to attract them so that they are event-
ually drawn back to the plate. Emis-
sion from the plate caused by bom-
bardment of the plate by electrons
from the cathode is called secondary
emission, hecause the effect is secondary
to the original cathode electrons. In
the case of screen grid tubes, the
proximity of the positive screen to the
plate offers a strong attraction to these
secondary electrons and particularly
so if the plate voltage swings lower
than the screen-voltage. This effect
lowers the plate current and limits the
permissible plate swing for tetrodes.

The plate current limitation is re-
moved when a fifth electrode, known
as the suppressor, is placed in the
tube between the screen and plate.
The family name for five-electrode

types is “pentode.” The suppressor is
usually connected to the cathode. Be-
cause of its negative potential with

respect to the plate, it retards the
flight of secondary electrons and di-
verts them back to the plate, where
they can cause no trouble.

The suppressor is utilized at the
present time in pentodes designed for
two different functions. In power
output pentodes, the suppressor makes
possible a large power output with
high gain, due to the fact that the
plate swing can be made very large.
Tubes of this fype are represented by
the ’33, '38 and ’'47. In radio-fre-
quency amplifier pentodes, the sup-
pressor permits of obtaining a high
voltage amplification at moderate
values of plate voltage. In fact, the
plate voltage may be as low as or
lower than the screen voltage without
serious loss in the gain capabilities of

this type. Representative of this type
are the ’'34 and '39. Further advan-
tages in adaptability of tube design

and application may be obtained by
providing the suppressor with its own
base terminal. With this arrangement.
it is possible to obtain special control
features by variation of the voltage
applied to the suppressor. Typieal
tubes of this type are the 57 and b8.
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ANNOUNCING

. . . a new method of
mastering the code

. « . a complete scien-

tific course in Radio
Code

TELEPLEX

in visible dots

The records
your own
and dashes and then repeats them
to you audibly on the headphones.
5000 words on each tape and the

available unlim-

Master
sending

number of tapes
ited.

The only instrument of kind
made that will record your
own sending and repeat it back to

its

ever

you,
Originally this machine was not in-
tended for
because it is too expensive, It was
developed for the United States
Signa! Corps to be used for class
However,

individua! instruction,

instruction.
have formulated a plan that makes
this instrument available to any
and all individuals.

This machine will give you a com-
radio telegraphy

room we

plete course in
that will gualify you to pass the
Government Examination.

Professional radio operators will
find this instrument of inestimable
value to increase their speed and
accuracy in sending and receiving
and also in mastering the Ameri-
can Morse code and qualifying you
Test

your own ability by receiving your

for an extra class license,
signals.

This machine cannot be
purchased through dealers.
It is obtainable only from

own

Teleplex

TELEPLEX COMPANY,
76 5. Cortlandt Street,
New York City.

Please send me your plan how I ¢an met

the full use of this machine without buy-
ing it

Name

Address

City State........
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o This book covers

thing from ‘‘soup to nuts” on the
subject, in such & clear and lucid
manner that it will be of grest vaiue
to every sludent. If you intend to
become i licensed code operator, if
you wish to take up phone work even.

lterally every-

Chapter 1. Ways and means of learning the
code. A system of sending and receiving with
necessary drili words is supplied so that you
may go right to work on approved methods.

Chapter 2. Concise, authoritative definitions
of radio terms, units and laws, brief descrip-
tions of commonly used pieces of radio equip-
ment. This chapter gives the working termino-
logy of the radio operator. All graphic sym-
bols used to indicate the various parts of
radic circuits are shown so that they may be
readily recognized when studied in the follow-
ing chapters.

Chapter 3. General radio theory, particul-
arly as it applies to the beginner. The elec-
tron theory is briefly given, then waves—their
creation, propagation and reception. Funda-
mental laws of electric circuits, particularly
those used in radio, are explained next and
typical basic circuits are analyzed.

Chapter 4. Description of modern receivers

7_2_ l;ngcs—Over 150 lll-ustrations

THIS BOOK IS NOT
SOLD ON NEWSSTANDS

Clip and Mail Coupon Today!

and secure &
U.S.Government License

@ We commissioned Lieut. Myron F.

Eddy. U. Navy, Retired. to
write a houk on_this subject thut
would answer EVERY possible ques
tion in such a way as has never
been done before. \We chose Lieut

tually, if ¥ou wish 1o prepare Your- =% A0S Eddy because his long Years of ex
self for thle important subject—this ™ > perienee in the amuteur field have
is the book you must get. 50¢ the Copy mude him breeminent in this line.

PARTIAL LIST OF CONTENTS

that are being used with success by amateurs.
You are told how to build and operate these
sets, and bhow they work.

Chapter 5. Amateur transmitters. Diagrams
with specifications are furnished so construc-
tion is made €asy.

Chapter 6. Power equipment that may be
used with transmitters and receivers, recti-
fiers, filters, batteries, etc,

Chapter 7. Regulations that apply to ama-

teur operators.
International "'Q" signals.

- — O S oy s o Ay P d S fud S S S Sl S
& SHORT WAVE CRAFT.
I 98RR Park Place. New York City
Gentlemen:

1 enclose herewith 5ue. for which. please send me,
l prepaid, a ecobDy¥ ©f Y0ur new book, “"How to Become 2
Katlo Amateur and Secure s U. 8. Government
Litense.”” the book to be sent to me immediately
upon publlcation. (Send Money Order, Check, Cash,
or new U. S Stamps Heglster letter 1f It contalns
currency or stamps.)

RK-2-5

Name
Address

s Clw State

ELEVISIO

aNews_m

| 00 REVI
P

RADIO REVIEW ANO TELEVISION NEWS
98 Park Place
New York Clty

Gentlemen:

As per your speclul offer. 1 enclose §1.25 {(Canadi
and Forelgn $1.50} for which enter my subscription
10 itADIO REVIEW AXND TELEVISION NEWS for
one year

KR-3-5

Name

Address

Clty and State

The “Literary Digest”
of the Radio and
Television Fields

The Eurcpesn radio publications are abounding with
new eircuits and new radio developments that have
found their way slowly over to the United States
The reason s that, since there is sueh a tremendous
amount of original radlo engineering kolng on in this
country, there has "been no publicutlon that calered
te the forelgn developments. All' the American radio
publications musl. of necesslty. report the American
activitles first and as u rule. have no room left
for what is going on in KuroPe unless an epoci-mak
ing development abpears

We therefore concelved the liea of bringing to
our American reswders 4 totally different tadle pub
lMestlon. the like of which has never been published
before;: snd 1lbe result [k RADIO REVIEW AND
TELEVISION NEWS.

This is not cntirely & new wmagazine: it s, Teally,
two Magazines In one. A section devoted to tele-
vision has becn retalned, whieh will report In every
issue. the major American and European televlsion
advances; but the big. front section is glven over to
an internatlonal radio dlgest. Thie magazine, there-
forc, will perform the function that. for instance. the
LITERARY DIGEST is servicing in literature. You
may not be awure of the fact that there are some
160 radio publicatlons printed outside of the United

Stutes: but (rom all of these publications RADIO
REVIEW is extracting the best—the Radlo Meat—
which you want.

There are literslly thousands of new elrcuits. due
to the new tubes, and there is %0 much new materlal
for the experimenter that we would have to fili sev-
erul pages to tell you all about It.

RADIO REVIEW AND TELEVISION NEWS then
i3 a new mirror. whlch will accurately show you a
true perspectlve of what I3 xoing on in radlo all over
the world, and will Elve You msterizl In such pro-
fuseness as you never have Been before. Hundreds of
new radio hook-Ups, cperlal ecircuits, new time-suving
kinks. new money-maklng Ideas galore. You wlll
find here the latest radlo circults and sets from
France, Germany, Englund, Italy. Ttussia, Norway
snd cven Japan.

Dozens of translators have been busy to make
the first lssue of the new comblnatlon magszine a
memorable one, that You wlil not scon forget, and
you wili wonder why we hadn’t done it before.
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LOCATING PIPES
{Continued from page 219)
Table 1V

P:};»e

This increase in reading of 15 on
22, or roughly two-thirds, is small
compared with the tenfold increase
over the small gas-pipe as shown in
Table 111, and illustrated in Fig. 2.
Is this small increase over a compara-
tively large pipe at a depth of 3%
ft. of any significance?

To me, the great difference obtained
in the effect of a small pipe at a
depth of 1% ft., and a large pipe at
a depth of 3% ft. can point to one
thing only, and that is that the wave
of Daventry National does not pene-

100 1t. 10 East 100 ft. to West
22 22

trate to more than 10 or 15 ft. in
the ground in this district.
Recent experiments with submerg-

ed submarines have proven that wire-
jess waves will not penetrate more
than 50 ft. into seawater. This depth
of penetration, however, probably var-
ies with the wavelength used, and with
the sensitivity of the receiving appa-
ratus on board the submarine.

A TWO-TUBE FOR 7 METERS
(Continued from page 223)

If a ground is used, it should pre-
ferably be a counterpoise of about
15 ft. of wire. As no ground or aerial
terminals are provided, the connections
should be made as follows: The aerial
to the terminals on the top of the
series condenser and the earth to the
negative terminal of the ‘“‘B” battery.
If a direct ground is used, a .0001-
microfarad fixed condenser should be
joined in series with it.

The 25,000-ohm resistance in the
anode of the detector tube is suffi-
cient to balance the effects of different
battery voltages.

It is important to arrange a 2-niicro-
farad condenser across the positive and
negative terminals of the “B"; it
serves as a terminal point for the bat-
teries.

A 400-ohm potentiometer is used to
vary the potential applied to the grid
of the leaky-grid detector tube.

TELEVISION CAMERA
(Continued from page 241)

The grid cell has no inertia and the
amount of rotation of the plane of
polarization varies exactly with the
strength of the signal applied to the
plates of the cell. By applying the re-
ceived television signals to the cell, the
amount of light passing out of the
second nicol prism is proportional to
the magnitude of the signal strength
and thereby a light variation is se-
cured which is proportional to the re-
flected light picked up at the trans-
mitting end.

Having passed through the nicol
prism and grid cell combination the
light reaches an inclined mirror, is
turned through an angle and finally
passes through another lens and is
focused on to a revolving mirror drum.

This drum has 30 mirror around
its edge inclined at different angles.
As the drum revolves the light on
each mirror is projected as a spot on
to the screen, the spot moving verti-
cally from the bottom of the screen
on the top.

The drum revolves at 750 revolu-
tions a minute and is synchronized by
the Baird automatic synchronizer which
makes use of the radio signals.

RADIO REVIEW & TELEVISION NEWS
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DECEMBER SPECIALS!!

E'

NOT LISTED IN OUR CATALOG.

the quantities on hand are not sufficient to cainlog them.

'ERY month we list on this page certain STAR % items. which are
These are all speclals of which
Once soid out,

underseiis us.

direct from this page and save money.

BTOP S8HOPPING. The lowest prices are right on this page. No one
We meet any price on ANY NEW Merchandise.

Order
100% satisfaction on every tran-

no more can be had. First come, first served. ORDER NOW, TODAY. suction. Take advantage of these special offers. ORDER NOW, TODAY.
? . 5 - v 3 2 .
G-M PHOTO-RELAY SWITCH | "MEGADYNE” ONE-TUBE PENTODE {”'{");“.'s‘l F‘g_‘,;'mf”}l'l‘f“mlt,:‘ ELIMINATES NOISE
For 110-20 Volts 60 Cycle A.C. LOUDSPEAKER RECEIVER KIT  Rieosiat: 1§ Secircult ‘toner | lAND CROSS-TALK
Thils new unlt E NUSERY W i Na-ald SR Ll
Is an actual | In the front part of our catalog—get your FREE copy lqnlm: condenser; 1 2 »-'al 1 throuxhout the
el '-’f' Sewsmiy Photoelectric | now—thers Is presented a (horousiuy illustrated dlscos- }’mil:;lngl\un?l'mt’ggg 5\';"1.‘";3‘ :ﬁ]’;‘i'ng‘"& ‘:::
}?llr?l’:lz ‘:“?1 slon on the constructlon and operation of the MEG- y,.rlable Condenser: 2 sets of ullze the Im-
the principal ADYNE Recelver Cinch double binding posis: bortance as well
parts used In by Hugo Germs- 1 Polymet .00025 nf. fixed as the advan-
the more back,edltor. This condenser: 1 X-L Varloden- takes  obtalned
costly 1Indus- Ingenlous circuit ser: 1 Polymet .00025 mf, through the use
trial units. It was orlginally de- fixed condenser. or 1 Polymet of a shielded
comes full serlbed In the omh mf. tixed Comlenser. lead - In wire
equlpped with | July lssue of the NOTE: Only one of the from antenna
a VISITRON | D CRAFT latter two copdensers 13 actu- to radlo recel avmbEn
Type B Cae- Lapio ally employed In the cir ver. Mare than ff 'weviaron corTon
slum Cell Magazine, FREB yj): 5 Fannestock bindlng | 75 ver xent of | i
Magnetle Re- eopy of whleh s 1 2511 roll of look the complalnts cofne
lay with spe- will be given with up wire; 2 black Rakelite | of nolsy” and
e~ clal winding each purchase. 133” knobs; 1 Kurz-Kasch  Inselectlve ™
and  sliser This recelver 1s vernler dlal with © to 100 | recelvers may
ontactla, lndeed one of the seale reading elockwlse: 1 type be ellmlnated by meiely replacing the
Transformer of larze capaclty. Amplifier o tatanding 38 pentode tube. “Trlad’’ or old, unshielded” wire wileh leads from
Tube, ‘Wire-Wound Potentlometer. Conden- most outstanding *. 1 Bakellte Panel | the aerlal on the roof to the radlo set

sers, ‘Terminal Stwzip. Sockets, Chassis, etc.
Thls unlt can be made the foundatlon of
such photoeleciric applleations @8 burglar
alurms. door-opening equipment, {lluming-
tlon control, race timing, countlng. control
of window displuys and {llumlnatlon. and
myriad other instzllatlons. The Fote-Switch

No. 1222A—Photo-Switch. $15.00 |

Your Price
* “PEERLESS” DIRECT

COUPLED AMPLIFIERS

All the latest features in ampllfier deslgn have been

inturbwrated in this lrect coupled umplifier.  lubui
terminals for permittimg phonograph sttachiment, and
In addition. by attaching the protier microphotie
transformer. also dry c¢ell bhatteries. a microplione
may he used for pubile address work. Auy type of
recelver can be connected to the Input terininals
wlthout fear of lnss of enerzy. These amplifiers are
for use with dynamlec sbheakers.

Amtiliflers supply tleld current of 2500 nhms to
dynamile speakers. Resisiors are furnished when
AL, speakers are usell.  Ampliflers operate on 110
valty, AL 80 cycles.
Model S1”-500% uses 1—224,
Output §s rated at 3 watls,

1—245 and 1—2580.

Ne. SP.5003—Your Price. .$10.95 (less tubes)
lxattly A amwplither, but employs a  power
pentode in place of tue 245 wbe. Cutbut 3.5 watts.
No. SP-5004—VYour Price. .$12.95 (less tubes)
Model =P.5005 uses 1-—221, [—250 and [—:81.

Consumptlon is 83 wat<: maximuwin nndistorted out
put. 6 watis.  Galn raled at 1000 eyeles. 55db
Raln at 10.000 cyeles. 61.5. Input direet to 224 con

trol grid; outpnt direct from 250 plate.
No. SP-5005—Your Price. . $15.25 (less tubes)

speaker.
want to bulld this remarkable recelver.
venlence, we have comulled & complete list of parts re-
quired for 1ts construciion. These narts are of the highest
| qauality and are exactly as specified by the author.
following parts comprise the complete kit.

developments in the radio industry.
one-tube recelver which

will

1t Is the first real “Speed™ ;
actually operate a
Thousands of experlmenters and radlo fans will

already drilled with all holes,
glze 7 x 10 x 3/16 inch; 1
hardware  assortment, The
wooden base 1s not included.

loud-

For thelr con-

No. 2545—Megadyne
The Receiver Kit.
Your Price. $10‘25

FRE

\

100 New 1Hook-Ups,

JE RADIO AND SHORT WAVE TREATISE

1000 Itlustrations.

The new and enlarged Summer edition
of our Radlo and Short Wave Treatise,
No. 25, has just come Off the press
100 solld pages of useful Infarmation,
radlo items, dlagrams and lllustrations.
Pesltively the greatest book in print
NOT JUST AWOTHER CATALOG. Con
tuing a large editorinl section with val-
utble Information not fourdl anywhere
elva. Conslderalile spuce is devoted to a
TREATISE ON SHORT WAVES for
otl:  beginners aml regular  “"hams.'”
Among the new technleal information
lisied are the following: Modernizing old
radio sets—repairing speakers and head.
stls—mnking superhets out of old sets—
data on constructing two-voit battery
and automoblle reeeivers—clreuit of the
famous Gernsback Meqadyne One-Tube
Loudspeaker Set—short wave coil wind-
Ing data—dIscussion on S.w. adapters,
converters and receivers, etc., ete.

WRITE TODAY. Enclose 4 cents
for postage. Treatise sent by re-
turn mail.

Etc.

* SILVER-MARSHALL AUDITORIUM AMPLIFIER

ldcal
leciuns.

for
hospitals,

Uicnires seating approximately 3.000 people,
auditariums,

CONTAINS 2
STAGES SUPER
POWER A. F.

AMPLIFICATION

dance halls, schools.

ontloor cutherings, elc., ete. The giramic

with this new Not only

type of wlire.
does t help to Clear radlo Nolses but

1o a certaln extent, It makes the re-
colver more selectlse due to the capa-
city effect hetween ihe wlre core sl
the metul shleld. Easlly installed. The
wire ¢ore is connected between aerial
on the rool and anlenna host on re-
celver. The outer shield is connected
to ground. Every service man should
carry al least one spure roll of shielded
wire in lis service kit.

:lghl:eséis:a ?:Loe:gtilnn;lv:\:lre. $ '85
0. b 5
Shielded Lead-in owire.. __1'60
* PORTABLE PUBLIC
ADDRESS SYSTEM
Comprites M lero-
phone. -Loftin-White

Amplifier and Dyna-
mlc Speaker. A re-
cently completed all-
electrlc A.C. develoD-
ment Incorporate
ing all the feas
tures

and ad- L
rantages H

of the

iirect-

oupled e

Loftin-White
Ampllifier princlple.

The amplifier Iz a

Juality two stage fob, having
some RADICALLY NEwW IDEAS IN
AUDIO FREQUENCY AMPLIFICA-
TION and employlug 1-"27, 1-'{5 power

tube aml 1-'80 full-wave rectifier. It
Is remarkably free from A.C. hum.
The design iy adaptahle to all pur.

wed. f.e., mierophone. radlo and pho
nogeaph.  llas an undistorred power
output of apbroximaiely 3.5 walts;

SUFHClENT TO OPERATE FROM
3 ADDITIONAL DYNAMIC
SPEA RS.

The portable address system s sold
COMPLETE WITH THE NEW R.C.A.-
VICTOR HAND MICROPHONE.

Put up in a single compact and per-
fectly balanced carrylng case, the front
of whlch is utillzed as a bame for the
self-contalned dynamic speaker. Com-

plete with microphione and_ accessorles
the welzht Is only 30 pounds. For 50-
60 cycles, 110-120 volts A.C. operation,
Shipping welght, 38 pounds.

List Price, $75.00
No. SP.5011—Versatile Portable Address

System Your Price. com-

$24.95

plete with microphaone. ..

power s at all llmos withln control—for that matter it can be usecl In any

* SYNCHROMATIC ELECTRIC

liome. #s the volume ean be regulated down 1o a wlhisperl

tubes, Operation

q Supplies all neeessary A, 13 and power fto lts own

CLOCK resqquires one iype \""l)y ‘er tube, one X226 A.C. tuhe and twa type :\?le [
. ree’ifler tubes. Attractive cryuullhle finish  metal cabivet.  21x5%xhly in |
Never was such a first elass electrle s'.' pping welzht, 3% lha l 2 75
clock sold at such a ridlculously No. SP-5006—Your Price. Fe :
luw priee. An electrle elock using
the famous synchromatic move- * METALLIZED PIGTAIL RESISTORS AT ROCK BOTTOM PRICES
ment. Naral obserratary time rlzht sistors §s of sturdy eonstruc-

A very fortunzle purchase

from your light socket! No spring tion and afferds maximum

to wind. no batteries. Never out of Er:]:hrlg.al“l;n “: o:Yer t:’f;ﬁ heat dissipation. A fealure * PRIME

orler. lLuhrieated for a life-tlme S nll,xr::IS\-e‘;‘ of these resistors is their P .

at t.I:!re fngtu,n . l:;r-rloml :u a duls‘;- prices more than {mw Iimes nlmlded end -eaps. :age;ml slrlr GREEN GIANT

pro aAna shork o fenuine niold- ¢ g Y they van he mounte n A M 3

ed Rakelite case. The ease {3 of walnu, orown finish :3:_“ ;&irstmﬂuu;y:“::;:_ stanrdard reslstor mounts. Ity E}IeCtrlc I hnnoEnﬂ)h N{otlor
with simple but ca‘chius design. For 110 volts, 60 | feed to muintaln their ohm- means of thelr plztailc. they | 1l lon 15 MOMC, “E');ulrrlf:dy ui'tl.h
cyele A.C. operatlon only, Complete with ¢ord and ake under evem adverse op- may also he soldered In any speed  regulator, #lso  “'on a'nd

convenlent position.  Avalla
hle In the following sizes—all
300. 450,

erating conditions. The re-

attechment plug. 8lze 3%"xdi4"x1% ", Welght 1
sistance element Is based on

switeh.  Completely equirped with Iaruo
Ib. 8ervice men now sell these flne clociks by the

turn-tahle—takes records up to 12”7 in

L 4 the famous metaliized prin- rated at one watt: dlumeter. An ideal motor for electri-

hundreds. Be the flrst in your {ocallty t0 handle them. | ciple which has Proven Its No.SP2226. Metal- &N0. 8.000. 10.000. 15.000. fylng the old phonograph. When used

List Price $3.00 cuneriority whereser acenr- lzed Resistors. NOW 250000, Act fasl tn take In conjunetion with any amplifier on

ary and unlformity are para- YOUR advantare of (his otTer. as this pace suPerh elcetrical reproductlon

No. 168%—Synchromatic Electrio Clock. $1 00 mount requisites. The special PRICE..... 5 C the supply Is limited. Sold s obtalned. 7.50
Your Price = ceramie casingt of these re- 12 for 60¢c. EACH nnly In Iots of six or mare. M~ {0—Your Price..... *

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN $3.00.

I C. 0. D. shipment is desired, please remit 20%
remittance. which must accompany all orders.

If full cash accompanies order, deduct 2%, discount.
Bend money order—ecertified check—U. 8. stamps.
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ORDER FROM THIS PAGE. You will find special
prices from time to time in this magazine. Get gur
big FREE ecatalog for the greatest Radio Bargains.

Should you wish goods shipped by parcel post, be

«ure to inc¢lude sufficient extra remittance for same.
Any excess will he refunded.

Radio Trading Co.
25T West Broadway
New York, N. Y.
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NEWS EVENTS BY TELEVISION

Instead of attempting to
“televise’’ scenes directly,
German engineers record
them photographically
and have the complete
film ready for television
scanning in only TEN sec-
onds. This new method
of ‘covering’ news events
is more practical than
any other system sug-
gested to date. The
apparatus is compact
and fully portable.

by ERNEST H. TRAUB

® TELEVISION progress in recent

times has shown clearly that a regu-
lar and satisfactory service can only
be conducted using a high number of
scanning frames of the order of 100 or
more, Ultra short wave television
tests in Berlin using 90 frames are
at present being conducted and the
number of frames is likely to be in-
creased to the standard of 120 in the
near future.

This brings us to the problem of
how the various types of transmitters
behave at these high image frequen-
cies, and whether the old dream of
transmitting topical events can be real-
ized.

The most developed type of trans-
mitter today is the tele-cine transmit-
ter. They have been satisfactorily
constructed up to 120 frames and
there seems no technical barrier to
using a still higher number. Next we
have the spot-light type, which has
been developed as far as 120 frames
in the United States, but reports in-
dicate that the results obtained were
far from good. Moreover, calculations
show that satisfactory results cannot
be expected from this type at more
than 90 frames. Finally we have the
“daylight” or ‘‘camera” type. For
stara purnoses it can be employed up

The complete television camera set up. Left to right: movie camera, developing
and fixing chamber, scanning box, photo-cell (on stand).

to 90 frames using however, lighting
which is almost unbearable to the
naked eye. Daylight transmitters can-
not be used for more than 60 frames
in cloudy weather; in direct sunlight
up to 90.

From the above remarks one gathers
that the possibilities of transmitting
directly current topical events at a
high scanning speed are extremely
poor. Thus television in the future
will be robbed of one of its chief at-
tractions.

In order to overcome this difficulty
the Fernseh Company, the greatest
television research firm in Europe, has
construeted an entirely new type of
transmitter, in which the event to be
transmitted is photographed by a mo-
vie-camera, immediately developed and
fed to a tele-cine transmitter as a neg-
ative. The image is turned positive in
the photo cell amplifier.

The arrangement is shown diagra-
matically in Fig. 1. An ordinary stan-
dard movie camera is used to take the
event. The film is then fed through a
light-tight tube to the developing
tanks; after being fixed and washed,
it is run through the tele-cine trans-

LIGHT
SOURCE

DEVELOPING
AND FIXING
TANK'

CAMERA

CONDENSER

[ <14

FIG. |

LENSES RADIO
TRANSMITTER

PHOTC-ELECTRIC
CELL

Schematic layout of the apparatus used for ten-second television news reporting.
Note that the film feeds from the camera through the developing end fixing box
into the scanning mechanism.
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nmitter. The film image is then pro-
jected on to the scanning dise and
the photo cell. The current variations
produced are now amplified and trans-
mitted in the usual way.

The main difficulty encountered was
the long time taken up by the develop-
ing and fixing processes. Working In
conjunction with the famous firm of
Zeiss, the Fernseh engineers managed
to reduce the development time from
20 seconds to % a second, and the
time for fixing from 13% minutes to
5 seconds! The total time for all the
processes including washing now takes
less than 10 seconds!

It may be of interest to note that
the holes in the scanning disc are ar-
ranged in a circle instead of the con-
ventional spiral. This method can only
be used when the film moves down
continuously, instead of the usual jer-
ky movement. The motors driving the
camera, the tele-cine projector and the
scanning disc are run synchronized off
the same power line. The accompany-
ing photograph shows the new trans-
mitter in the laboratory. On the ex-
treme left is the movie camera con-
nected by the light tight tube to the
developing and fixing tanks. On the
table is seen the case containing the
tele-cine transmitter and seanning disc.
The whole apparatus is at present be-
ing developed in a portable form.

We therefore now have a transmit-
ter which is capable of sending any
type of subject which can be photo-
graphed at 120 frames, only 10 sec-
onds after the actual event has taken
place. Although it does not matter
to the visualist in the least that he is
seeing the event in question 10 seconds
late, it would be unbearable if it were
accompanied bv simultaneous sound
commentary. This snag can easily be
overcome by recording the sound on
the film as the scene is being *“shot’;
it ean then be developed and trans-
mitted synchronously with the image.

RADIO REVIEW & TELEVISION NEWS
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WHAT IS THE BEST WAVE
FOR TELEVISION?

® TWOQO groups of wavelengths have

been assigned by the Federal Radio
Commission for the development of
television. The first group of these
frequencies is in the region just above
tne regular broadcasting band, run-
ning from 1,600 to 2,800 kilocycles.
Four television bands have been allot-
ted in this range, the four centering
on 1,660, 2,050, 2,150 and 2,800 kilo-
cycles. Each of these waves covers a
spread of 100 ke., which gives free
scope for the transmission of 60-line
pictures. On the other hand, if 120-
line pictures are transmitted on these
channels it is assumed that some
scheme of frequency compression to
prevent overlap into adjacent wave
channels and consequent interference
will be used.

The second group set aside for tele-
vision is in the ultra high frequencies,
about which relatively little is yet
known. Here the television frequen-
cies extend from 43,000 to 46,000 kc.,
48,500 to 50,300 ke., and from 60,000
to 80,000 ke. The former band is
3,000 kec. wide or thirty times as great
as each of the medium frequency
bands. The highest frequency range
covers 20,000 kilocycles or a spread of
200 times the normal television chan-
nel. Obviously there is ample “fre-
quency space’’ here to allow transmis-
sion of 120-line pictures.

The primary disadvantages of the
normal frequencies are supposed to be
the few channels available and the
fading and multiple image effects often
observed in television transmission. Ac-
cording toe John V. L. Hogan, whose
experimental work in television is be-
ing carried on from W2XR, he be-
lieves many of the comments as to in-
evitable
been much exaggerated. “Our station,”
he says, ‘“has been on the air trans-
mitting pictures on 2,920 kec., for more
than a year and only recently shifted
to the 1,370 band.

image problem could be mitigated if
not entirely sclved for a reasonable
service area.”

He further stated that many compar-
ative observations have been made by
engineers, and with reports received
from unofficial observers, show that
even at considerable distances from
New York there is little fading or
“ghosting” of images from W2XR.
Thus, it seems entirely feasible to de-
liver a dependable television service on
the medium frequency waves in spite
of many claims to the contrary.

The ultra high frequency waves, he
says, do not show the same kind of
ghost images, but do suffer from ir-
regular absorption and reflection ef-
fects. W2XR has had a 250 watt
transmitter in experimental operation
at 44,000 kiloeycles for many months
and has made special measurements of
reception from it both in the heart of
the city and in the suburbs. To re-
ceive the ultra high frequency signals
effectively at all times and all locations
is not yet a simple problem, not
only because of transmission irregu-
larities, but on account of various
kinds of electrical noise interference,
Considerable work remains to be done
before a regular television service can
be provided over large areas on the
ultra frequencies waves,
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scrambling of pictures has |

On both of these |
waves we have found that the multiple |

PACENT

INTRODUCES THE

RADIOFORMER

NOISE or MAN-MADE STATIC ELIMINATION

Since the inception of radio, one of the greatest problems standing in
the way of perfect reception has been the difficulty of eliminating noise or
man-made static.

The Pacent Radioformer solves this problem in a thoroughly satisfactory
manner and in addition installation is simple. No more crackling, no more
interference or noise from motors, vacuum c¢leaners, refrigerators, elevators,
high tension lines, ete.

-

Radio Dealers and Service Men will find the Pacent Radioformer the
most profitable and fastest moving accessory of the day. Sell it with every
set sale—use it to make new contacts with old customers—make complete
aerial installations at a good profit. Try it out in your own store—arrange
tor trial demonstrations to your customers—one demonstration is one sale.

Send order for sample aerial unit only or complete kit thru your
iobber or directly to us.

Aerial Unit Cat. No. 20 ailigfogmsn Ru-—taat, $400

Sel .
Shielded lead-In cable furnished. If desired-
$2.00 50 1. length $§1.00 lst.
100 ft. length $2.00 list.

List

Shielded lead-In cable furnished sep- This kit combination which jncludes bhoth
arately, It desired. 50 foot length aerial and set unit, 1s for those desiring
$1.00 1ist 100 re the very flnest results

length $2.00 list.
Including Aerlal Unft, Cat. No. 20. : Complete Installation Instruetlons furnished

\wlth eath model.

91 SEVENTH AVE.
NEW YORK, N. Y.
Please tell me more ahout this device

PACENT ELECTRIC CO., Inc.

I am interested in your Radioformer.
and where I may obhtain it.

Name

Address City State

WHAT THE WELL VERSED
SHORT WAVE FAN IS
READING THESE DAYS y,

\

72 Pages
100 Illus-

trations

If your friend has a copy of this
valuable book, you've probably
thumbed through it and noted the
worthwhile information contained
in its 72 pages. HOW TO BUILD
AND OPERATE SHORT WAVE
RECEIVERS is just chock full of
good Short Wave Receivers—from

a simple 1-Tube to a 9-Tube g

Super-Het. Mail ’
I— SHORT WAVE CRAFT Coupon &

96-98 Park Place, Now

New Yeork City. RR-2-5

If you have a library of Short Wave books,
your collection is incomplete without this
instructive text. If you haven't a library as yet,
let HOW TO BUILD AND OPERATE SHORT
WAVE RECEIVERS be the forerunner of a group

I Gentlemen :—

| I enclose herewith fifty (50¢) cents for

| which please send me a copy of your new I
book, HOW TO BUILD AND OPERATE

| SHORT WAVE RECEIVERS. {Seud money

I order, check, cash, or new U. 8. Stamps.

I Register letter if it contains currency or

|

stamps.) of ready references. Our "Partial List of Con-
Natne A I tents’” is just an idea of the topies that this book
Address oo covers, and of the experts that have written for

it. You should own a copy if you want to be
well versed in the art of Short Waves.
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IT IS always the well-tralned man who wins out over the horde of thcusands of superficially

tralned and IncampPetent men. You are reading this magaZine hecause You are Interestad In
radio. Sooner or later, the time will come when you wlll wish to tash In on your knowledge.
Your thance may come over Might, and then the bid and vital question will be, ‘*How well equinged
am | to NIl the jeb?’ You are In radlo because you like It. You also realize that, at the
present time, there are many branches of the radio art which you do not know as thoroughly as
vou should, Knowledge. these days. c¢an be gotten cheaper than cver hefore. 1t Isn't pecessary
for you to go to college to become proficient In radle. Start today, te bultd a REAL radio library
and becom® acQualnted with ati branches of this great and growing art. In this page are listed the
world’s best radlo hooks. We have combed the market for the really Important books In radio:
s0 that, no matter what branch you are Imerested In, you ¢an pick gut the hest books that are
now printed. Start, now, to bulld a complete radlo WHbrary, You do net have to get atl the
books at once, but make up your mind to fet one book a month; so that, when your chance comes,
you will be fully equlpped to win out aver the others not so well equipped.

IMPORTANT.—This list is changed every month to include th

THE RADI0O HANDBOOK, by
James A. Moyer and John F. Wo-
strel. Flexlble covers, size 515x8", |

886 pages, 850 illustra- $5 00{

WORLD’S BEST
RADIO BOOKS

e latest books. Note also new low prices.

]
| ELEMENTS OF RADIO COM-

MUNICATION, hy Professor John
H. Morecroft. Cloth covers. slze

gx6'", 270 pares, 170 $3.00|

INustratlons. Prlee.

An authoritative volume embrac-
Ing every imakinable phase In ra-

1
RADIO MOVIES AND TELE-
VISION, by €. Francis Jenkins.
Cloth covers. Islz% 9lpx6’’, 144
pages, rofusely 1llus

trated. g’rlce. $1.00

A complete volume by the master
of tefevlslon. klving everything in

1

PRACTICAL RADI0O CON-
| STRUCTION AND REPAIRING,
vlsed Editlon., Cloth-hound: slze [ by J. A. Mover, S B., A M. and
51.x8x1'%” thick; 1,000 pages: |J. F. Wostrel. Cloth covers, slze
over 800 1llus.; 450 review ques- | 8x5”, 354 pages. 163 2 50
tions and unswers. 4 50 Lllustrations. Price .
Prite e $ .

RADIO THEORY AND OPERAT-
ING. by M. T. Loomls. 5th re-

tions. Pries ...
Comprehensive data on short-wave |

apDaratus, vacuum tubes, smodern A handbook that evers tadlo set :
radio recolvers und transmitters. | Written In texthook style, a fre- [ lester snd wenerai student must dio communication. hclavlhlnn, ibnn"lltlxjc}ing .c‘nnslructllmlm:
vhotoelectrle  cells.  television. | mendous amount of useful Infor- | have. The dlagrams alone are vlo:?nrlns ‘rglx-3 uflding your own teie
sound Mmotfon Dletures, tables, | matlon has been crammed® into | Worth the price of the book. RADIO SERVICE MAN'S HAN- b COUl (2nd
Eraphs, disgrams, etc. No Tadio | thiy thin-paper, compact reference WITH ADDENDA | RADIO PHYSICS RSE (2n

- g DY-BOOK
man should mlss it Hadle téansmission and Te- | o POPULAR GUIDE TO RADI0, | DATA SHEETS. Fleslble covers, | ehlarked cdition), by SrAtTradE 2

work =

' W ¥ ¢ | Ghirardl. Cloth covers, size 7Y%x
RADIO FREQUENCY ELECTRI. | o D e ey ‘uront hook. |03 B. Francls Duchiell ~ Cloth [ size 9x12%. 200 pages, 400 Hlus. | G a6 puges, 510 Iliustrations,
CAL REQUIREMENTS, by Hugh e b i ;‘:;;;:'.,;"ﬁh;';ﬁﬁ;’g_ - 286 DIRES. | price prepaid........ $149 T x

A.  Brown. Cloth covers. 8ize |g GERNSBACK'S RADIO EN- Tice —

e 4 epaid... . 3.50 The Servlee Man's atandby. Con-
6x9". 386 paes. 235 I1- GYCLOPEDIA (Secand Edition). | 1o PreP $ falns the iatest practical Informa- | The finest and most popufar hook

$4.00

lustratfons. Priee . Red Moroceo Flexlble Binder, 332 | The fundamental principles of ra- f4jon on radio servieing on electriclty and radio. = Each
One of the few great books on this | pages. 2201 radlo definltions, 1253 | dlo. From erystal rectifiers to the | ) subject s 'clefi"y_ dl’“f”“(!' l‘lﬂ"l]
Important  suhject. Everything | 1llustrations, 34 tahles. 3 25 lytegt electron tube ampllfication, — :jnemalg - Chol::: non e:.ﬁkl.::
{rom[ thermlonle-tube coefficlents | Price $ . etc. Ing\;‘l ToR:SISOS I{I(S:ESSEVEE;I(- lglﬂe\‘l:ll:)sri AL ke F R L T
o plezo-electric measurements. |1y most comprehensive enevelo- | PRINGIPLES OF RADIO COM- | AMINATIONS. by R. L. Duncan | Lok ete. Blgkest buy ln radio
PRACTICAL TELEVISION. by [Pedls of its Kind In print.  Re- | MUNICATION. by .. 1. More- | und C E. Drew. Flexible cosers, | ookf.

E. T. Larner. Cloth covers, slze | Markably up-to-date In every way, | eroft, Prof. of Electrleal Engln- | slze 8%xi’’. 170 pages, 92 illus- | RADIO VISION, by C. Frantls
5%I8%”, 223 pages, with marveious 1llustrations. eoring. Columbja Unlversity. Cloth | trations, appendix. $2 00 Jenkins. Cloth covers, size $%x6",
127 illustrations. Price $3.75 ot B covers. size 9lgx6”’. 984 pages. | Price..... A — . 144 pages. profusely illus- 9OC
This book explains telesision fin DRAKE'S CYCLOPEDIA 0OF I;;t}fcl;sely 1llustrated. $7.50|‘l‘he most important book on the | trated. Price prepald....

RADIO AND ELECTRODNICS, by An excellent book. The Jenkins

full. including elementary prin- subject ever published. Gives every
clples, nhoto-electrle rrlls.’.;mg all o P 1'“-““" Clnr? scgwirl: size | THE radio classie, by the dean | ronceivable angle which wlll kelp | televlslon s¥stem, as well as many
important types of television sets | X2« %’“ P““'Fo ustta- | of radio. Covers entlre radlo art ¢ ¥ou to pasa a rudio llcense ex- | other modern televislon systems
an well as hasie prineiples of op- ‘{““" Pr ew 1932 Edl- $5 ()() | a8 does no other book eamination suecesstully tully deseribed.
tles, Images. mirrors. lenses, ete, | ton. L4 L ¢ r o — =

. = The largest work of its kind ever We herewlth present the most tomplete collection of recent Important radle books, ~We have, after
m:n(t;lEIEllelﬂ?Ins';"E\NIﬂrENA' by | put between two corers. New and | || an exhaustive study, selected these volumes because they represent the foremost radlo books of thelr
= 0 il U up-to-date; a standby for every kind in print foday. There Is such a great varlety that we are sure it wiil satisty any taste as |

of radlo might have.

he *kind enough to order direct from this page. Prompt
We merely att as a clearing house for

S LOW OR LOWER THAN WILL BE

.1t you send ctash, be sure to

| well as any requlrement that the student
We publish no eataloo and ask you to
shipments will be made to you direct from the publishers.
a number of radlo publishers and OUR PRICES ARE A
FOUND ANYWHERE. Remit by money order or certified check.

ﬁnlwrs. T:lze 6x8”, 230 pages, 150 | radlo mun.

ustratlons, wewd numer-

ous lables. Price $3.00 |
All eleetrlc motors. coupling colls. |
magnetie and dynamie loud speak-

1
Cloth |
|
|

FUNDAMENTALS OF RADIO.
by k. R. Ramsey, Professor of

Physles, Indluna Unlversity. Cloth ‘
ers. transformers. choke colls, eie., | covers. Alze 9lgx8™, 372 pages. reglister it.
are dePendent on maxnetie phe-;gllll!tl'aled. na $3 50 . =T = — - . - i
gl BRI e nilie, 1600y fla* Jenimi i =t e ARERN ol sigze SHORT WAVES, by . Il Leutz | RADIO RECEIVING TUBES. by | PRINCIPLES OF RADIO, by

Plete on thw subjeet.

b l:}"m‘ '::"“;("0"1“ of “‘e“"*d:,“ ’:lr“ | and 1t. B. Guble. Sy Covers. | Moyer lémzl_V\'\'mm-.-l.s Cloth covers, ll\'elm8 }Slg‘;mey.Tlsl. A. Cloth covers

APHY s book glves you the founda- | gy, 6z9”, 384 ages. 258 | slze 74xB%’, 298 pakes, 181 | slze 8x5%% 7. 478 pares,
&Nan::‘:glﬁ RARI:ll;!'Y. by James i tlon on radio from A to Z -ll];‘;trntlons. l'rln?. $3 00 illustrations. 306 Illustrations. Price $3.50
] Y G s prepald * Rrlcess A marvelously written textbook

T%x5", 240 pages, RADIO OPERATING QUES.-

with the latest radie prinelples,

{tlust 5 P y N nplete | One of the finest hooks on vaeu-
Eu' :;:]tllnns gy b sTuIno':r?d ?l':glu:gNsl‘!:;lEr'i‘lls'F.‘:)llf\lt:; I-I:ﬁ\ ::.!aflf;:l \:Qees"'"(':f-mm; :ver; um tubes. E\'e(;')'lhlng worthwhile | including sereen grid and pen-
Fhclling on e syl J'f; fEOM | ot covers. size 5%x8"°, 330 | imaglnubie phase. including §. W. | on e subject treated in & Mas- | tode, amplificrs, ste.
flm to 1ts manuf: a o | Pages, 131 illus Kuperheterodynes. The authors ; terful manner.
film to 1ts manurucrure and to the | PG, “Price. $2.50 | JPTnow RN, authorities. e NEW LOW PRICE
ous volume. Contatns over 000 questions und | —_— - BADIO TELEGRAPHY AN D RADID BOOKS
—— T —— | ARSWETS  cOveringk A ludes  of . ELEP NY, by R, L. unean . -to-dat
SUTELS RADIOwAN'S GUTDE, | (hencl fois Speriod Hevicy | SOUND, PICTURES ANG TROU: | IFEPMONEL Y o byl | e 310 13, o e S
by Frank D. Graham. Cloth covers [ 10 contaln much new material. | Q=% 2500 Siige: ” Cloth cover, | Cloth covers.  slze 8%x6". 950 | gyhject. just publlshed. Modern
(flexible). size 5x6% ", 220 pakes, NothIng better in print for the “:;: rgx'f L 1% pages. Dpro pages, 468 1llustrations $7 50 in every sense. ALL BOOKS
300 Illustrations. $l 00 :L:ﬂsm““ﬂ{ flnd ref‘el_rlrm ama- | 8y illustrated, 7 50 i'rice . . » | UNIFORM from 84 to 72 puBes:
e . lorrr' G cg | Price M- $ * Everything from Ohms Law to | 50 tlﬂ 120b1l1|19".~111=|_)l?s. Al b_(u;ll(s
A practlcal, conclse book present- MANl x L an“mo SERVICE The standby of cvery operator. It | Vacuum tubes and  detectors. 1o wigiiten | iby, - SSGCCH BRI S0
ing the theoretical and practical UAL, Volume L. by HMKo | e o most thorough book on the | osclilographs and radio eompasses A Oha b NG
Information for the Prober opera- Grernsback anid 1'1yde teh, Flf"zt.- 18 the mos Of thoroughly treated in this Ereat Please rder ¥ umber
tion, matntenance and service as | IDI€ 100ic-leaf binder, size 9xi2™, subject. = book wo.1 RADIO SET ANALYZERS,
wPplled to medern radio practice, | 0%¢7 2.000 lllusirations. 650 pakes. ECTRIGErY AT H1GH B RES — No. 2 'ﬁn’blﬁ'znvﬁn I?a’in“.‘&' VAC
THE RADIO AMATEU RS | CoPnERTE WITH SiX suP. | CLRCT"'END FREQUENCIES, | PHOTOELECTRIC PHENOME. | ™" Uy’ TUBES, by Hobert
HANDBOOK, {(New Hevised Edl- | Priee pr,pﬂl'd $4 50 | by Henry L. Transtrom. Cioth | NA, by Arthur Llewellyn Hughes Hertzbery
ton), by A, Fred i‘.l‘( s‘b e ®! ; . | covers. size T%E5%", 218 pases, | and Lee Alvin Dubridge. Cloth | 50 31 THE  SUPERHETERO-
Cloth covers, iv ;&"ﬂ%,? 3';;“ The Sercice Man's Blble. Greatest | 1) f[llustratlons. 35 covers, Rlze 6x94%”, 331 pages, DYNE BOOK, by Clyde
' Ly . book ever nubllshed on the sub- | price P id. $2. 202 1lustratlons. | Flich
pages, 116 1llustratlons. 2 00 ject. Contains all old eircults of | S Price . 2 A HOOK
fxiie ) - $ - every Imaginible commercial radio | A murvelous book for the sludent : gt MODESN RAHY (OO
It you wish to become a radin|set up to 1931 in electrleity und radio. Qeneral | A erltleal survey of the whole UP&' yTlt. % Wnnhhurn:
amatour (radio hwm)  this bank | et fmndamentals lead up to a com- | fleld of photorlectric phenomena. SRR ggnvf@?”ﬁm,
Tellg you how.  Frersthink in re: | THE RAQIO WANUAL. by | plete discusslon of evecy, type of | JEOWICH 44 8 LP(ETEOr: e by Louls Martin
recelving and transmltier sets and | GearRe E. Sterling and Rob't & el«la am ()uallnhlmiuhe-;rrngue:r'{r el L e o Fu-(l)lv;i:l‘eia work | No. 6 BRIN GING_ ELECTRIC
how to bulld them. Kruse. E.E. 2nd eniarged cdition. | colls, Gelaler, tubes, j@te.s ofne | o Moy (RADIO) SETS UP_ TO
| e Gortiold” goversBlas | rwiion deials o Teuls gofl | 7 Pt DATE. by &ifora & Den:
EXPERIMENTAL RADIO, by R. | 5%x8", 805 pages. 31 urg % RN ton
R. Ramsey, Prof. of phy,ug,yln. {llustrations. Peice ... $6.00|0.\IY ROOK OF IT8 KIND. RADIO SERVICING COURSE, | No. 7 RADIO KINKS & WRIN-
dlan Dnleersity,  Cloth covers, | 4 complete Rudlo Course for the re— by Guirsral und Freel, Cloth L g e 1]
5 s » . 3 : i 2 pages, ) I
Lusteations Drice, fosr 162 | operator. the technician, the ama- | OFFIGIAL RADIO SERVICE [ 124 [ilstrations: 114 {est ques- | No. 8 RADIO ~QUESTIONS &
Postpald ... $2 75 teur, the student and experimenter. | MANUAL. Volume 11, by MuRo | tions: 28 test-instru- 50 ANSWERS, by R. D,
---------------- : 5 Everything imaginable in  the | Gernsbhack. E. Denton_unl C. | ment clrcults. Price. $20 1 \Waghburne
A marvelous book for the experl- | whole radlo art is covered in this [ j1, W, Nuson. with 1932 Free No. 9 AUTOMOBILE RADIO &
menler | Eaoetiments Eaiore”in | Eriad wank b o, Dol f | sinplements."L000, paresy 200, L | o Tuts 1 ssatg areiea | SERYICING: b Louts
Ao g | Binder. slze 9312 ‘ find useful Nlne chapters dlscuss | w'"“(, M E RECORDING
B ————————————=————1| Price prepaid..... $400 Iy '";"l;rlﬂm“m“""' pets, """ AND ALL ABDUT T,
| i rouble-s ng; the chapter, )
How TO ::e lc:o"w"::. ShSI:mec' o[:. 'I'J‘.. I?n'.l‘trksmx;st a;:nu':n’l'd' The talk of the ”I""° l“d“""{yé '|'rbsef_u“l I:f;rnolc':ﬂlon for Sel:‘r')iee- No. 11 ,;Jb NGI?A'MJE'N*AIE. BRI
RDER 0 Y.5 o). These that ace ot thus Tl LB gl i B gl L i L IR CIPLES OF RADIO, by
O R will be shipped by express collect §f sufficient radlo developments. for 1932. Not —— N L.qu\l,g Martin
postage s not Ineluded by you. 2ine of duplication between 1931 | EXPERIMENTAL TELEVISION. | i DF(')ERA?I"% s%%"hp w;%g
— —J [ and 1932 volumes. (Yol and | by . Frederlek - Calllns. Cloth RECEIVERS, b t-l Ed
Yol. | rovered. Bx6”, 312 pages. 185 ltors ot BHORT WAVE
FOUNDATIONS OF RADIO, by | EXPERIMENTAL RADIO EN- lustratlons. 2.50 CRAFT -
Rudoloh L. Duncan, _Clolh coter:. GINEERING. by John H. More. |7 Price.. - > No. 13 HOW_TO BECOME AN
sise 5338”7, 346 Dages, us- | croft. oth covers, slze 6x8”, In words of one syllable the au- | AMATEUR .RADIO OP-
tlra.:lons. o A $2050 E:ﬁtlo:'"!'l’ ;.!50 g $3 50 ORDER DIRECT thor dlscusses fundumental prin- ERATOR. by M. F. Eddy.
ables. Prios ..o Ll 8. g1+ SR . | FROM { eiples; in the same veln lie pro- | pRICE PREPAID
Thig texthook glvea you the funda- | A student’s book: devoled to the | ceeds 1o bulld up descripilons of | BACH BOOK. $ .45

mentals of electrlcity as applled
to radlo. It equips you for further
study in the field of radio.

RADIO PUBLICATIONS

255

principles of radlo avpurstus; in-
tended 1o accompany a course In
electrielty. The best of lts kjnd.

THIS PAGE
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television equlpment. each step
being supported by simple, home-
made experimental set-ups.

245 T GREENWICH STREET

PRICE PREPAID FOR
| ALL 13 Books.. . $4.85

NEW YORK, N. Y.

RADIO REVIEW & TELEVISION NE
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HARRISEN RADIOACO.

QUALITY LOWEST REAL EVERY THING
MERCHANDISE PRICES SERVICE GUARANTEED

3 Stage 250 Push Pull Power Amplifier

ROYAL SHORT WAVE RECEIVERS

A eomplete line of recelvers for the umateur and the
short wave fan that comhines high stundards of perform-
ance with surhrisingly low cost. Incorporating surh ultra-
modern  features as  dual-ratio, full vislon  dial—screen
grid  detector—pentode  output—""TIRANS-X""  eounling—
heavy metal chassis-——attractive erystul finished metul cab-
lnet with hinged cover—smooth regeneration control—ete.
and the scientific design of experfenced eyl engineers,
these remarkable vecelvers are stperlor to ull others in
the same price elass and, c@mpare favorably with sets
commanding much higler pirices. Order yaur Noyal today
and be corvinced! Nupplied wihth four colls rovering from
14 to 200 mejers or with band spread colls for the 20, 40,
and 80 meter amusteur bands.

This remurkable new six tube amplifier combines quallty of performanee, finest The Royal Star The Roval Ch]ef The Royal 0' ;mpic
materials, all worth-while {mprovements and low ecost In o manner that js A hree tubg set embudsin n y P

il . i 3 t it a
bractically unbellevabled  Using the latest tubes in a dlstimtly modern de- (The Famous model RP) y

of the well-known superior fea- | The Royal Chief with an addl-
slan ft easlly dellvers 14 watts of clear, undistorted power. enough for np | A two tuber with an envlable tures of (e Reoyal Star plus | timad stake of 230 yudlo am-

to O, larke uvnamic speakers Iz response eurse i3 praetlenlly But resultlng | reputatlon! “Uses o 232 super | stuke of hl gain screen | DIYleation  for ujer - dy1innie
in erisp. Mfe-like reproduction usually lacking n the ordinars low priced [ sensitive «Mector und @ 233 priy rudio freq éjcnc amplitica- | Power The  Roval oOlymple
amplifier, Built in volume control. Input—=2000--1000 ohms. Qutput—10-15 | power pentode. tion (232 makes uew records®

).
ohm voice colld wnd 1000 ohms. Cain ut 1000 eycles—58 dh. Wil supply 25.00 . List Prl:e 330. on
fleld current o lure field of 750 ohims. ~ Tubes: 1-08, 1-36. 22, 2-381, Lt prices $14.70 SiLE $17.64

List Prlce, $35.00
- SP
175" x 117 x T?” 32 lbs.  (unecrated). Complete Kit . §11.76 'umplelc Kit $14.70 | SPEC 520-58
OUR PRICE 19-75 ‘WITH TUBES $27-75 Bet of  Tulies $2.55 ROYAL Tested ,‘Tubes ..$3.75 ('f;an;n;cl:c'lxll o $17.64
: he A C St Set of Buttorles .. .. $3.95 TealriubesSyi=0
Thordarson 250 Power Transformer ) The - ar ) T
A 'rsi g 4 1l easlly ‘ses one of the new type 5 ; :
e ivices enands of S50 150 ampitilen or 31y | uber-«ontrol scoen krid Den- | The AC Star with an aodition | The A € Olympie

teansmitter.  Illgh voltage I50-0-750 volts AC, il | todes. o 247 peatody audio am- | 41 type 5% ysed a8 serven grid
dellver 630 volts IM' 4t u drein of 250 !mlh Fila- | plltler. and » 280 rectinter. Ys- | ragip  frequency  amplitier. “I Deluxe AC oheruted Re-
ment windings for 2-281°g, 2 or 3-250's or 210°s, 234 | Pecially deslined for huwnless. | List Price $45.00 $26 46 eelver employing iwo 58's, au
volts at 10 amps, and 1% volts ut 5 amps. 215 «quliet gperatlon on Short \\‘.u'ei. SPECIAL 56, a4 AT, and a 280,

Yolt windlug can b used for a2a 871 ar 465’5, | feady to plug Into AC line. | conmplete Kt -$23.52 | st Prlee $50.00

| Tapped nrlm-rs 10 compensyte Mor .ilm-n-nt Ine volt- | List Prlu $40.00 ROYAL Tested Tubes _.$2.95 $29 40
ages.  Completely moanted: 15 b Y ’x5”x3% 7. | SPECIA 523.52 SPECIA

Fl thers sell this transformer for $8.75. Iy || N $20.58 | 160 Meter coll $1.17 COI'IIDIEIC Kit ——  $26.46
Harrison Price Is - $4'25 'ﬁ::m(’)!!'f'ulws $2,15 | Broadvast eofl $1.07 1 ROYAL Tested Tubes __$3.60
f ;a‘):mn- n;lrzébo)r[u-\hu! dellvers si'"x' rnltls ‘ -
( at 15 A and has no 1% valt r
winding.  Fully cased. 57x4”x”. PUSH BACK WIRE VERNIER TUNING DIALS
.\\

9 lbs, smooth friction deive swlth spring tuke-up
SPEGIAL . $3.75

insuring lfe-long  trouble-less operation.
Translurent eellulold scale 0-100 for |]-
SPECIAL_ POWER TRANSFORMER
l)rllu-n idb volts at 120 MA. 'z

luminat lon.l" FFor 147  shaft.  Outslde
lameter c "

Tl2. and ®¥ at 17 umps 200 zsc
\\.nlh Electrostatic shleld 587
"

IMAL, ONLY -
1347 9 1bs.
e Vs g2 38

Pilot lite sacket 8c  Escutchean Dlate 12¢

CORNELL VERNIER DIALS
Allractlve art metal vernier .dlal for reg-
ular front of pane! mounting on any re-
criver I'rqlf’llnn drive.  Translucent acale
&H-100-0, long.

Lowest oprice ever 39c

Heavy Duty Filament
Transformers

For transmitters. amplitiers or
receivers where a sebarate ftla-
ment supply s desired.  Fully
shlelded to prevent hum. Ex-
cellent for converting old buat-
wry sets. Good regulation. In-

sulatlon tested al 2000 voips,
All windIngs are center-tabped.
37x3”x3% 7. 8hps. wi., 1 lbs.

2% volts at 4 umps. 95¢

No danger ur shorts or leakage with thls

hWigh grade push-back  wire leavy i

straniled  wire.  equivalent to No. 14, l
tinned for easy solderlng.  Spaghett] in

sulatlon covered Dy bluek braid that aelll X

not unravel.  Hoth Insulatlons push back FILTER C”Ol‘\ES

for neat connectlons!  ldeal for wiring For those whe «demand aulet, humless
amplliflers. (ransmlitters. rerelvers. ete, operatlon of & revelver or amplitler
25 foot volls 25¢ 200 feet for $1.50 this choke 1: exeellent. It conslsts
10 foot voils 35¢ 300 feet for $2.75 of a 50 Heney 100 Ml choke and a

3¢ fienry 125 MA (200 ohmse) choke

Send F 17'1 'Jll "|N|l n-el.nl' {.me Electrostatle
. Balte —— en or shleld between chokes prevents transe
Ao $1.25 volts at $1.95 BARGAIN fnduetion, " le::nlx[xﬁ_lls 0% hakelite
215 voltx at 1 o J '“”:“10 amps "%"13%"15‘&" t# 1bs. XNo choke
“ T2 auns $ q e h uﬁ,.ls,$1-7s BULLETIN #s good as this one has ever heen of -
15 volts at .ul-l.lmus $1_95 f"l’d ’rl the low o
1 amps . AL 3 wtips. price o

Three for $5.00

rRF Chokes {

; By-Pass Condensers
Compact 5 Mid. 1000 VoIt Filter Block |8ix .25 mfa

300 volt units
No  breakdowns or | 1M a neat drawn

leak@ges br Your 250, | melal case ox A conlrvlarll".‘otz
210. 247 or 245 ant- | - +xl. Case g ( Resistors T_um nl’m .;_'er;
plitier. power supply, | tommon ground Wire wound aml led. W T e .
Tre 1 vhen | ronnectbon. woutd aml ename ed. el afl exceedingly|
m;\ I.n T. . 'ctc. u\-‘lil 1 General Sre. can supply divlders for any re- | |gw {IstEiButed
:Tghk vo‘li;:ge “bfm-k" Blacement  and eelver or power pack. vapaclty. Can be

Meta! case containing | €Xnerimenters’

2500-5»00 8250-2500-3500 3 used in any short

B | wave recelver
thi 1 mid. . a | Dlock. AL Jeast ‘ |
a r:lem' HT,.,'mnfmdAﬁ one 1s needed In every set. Better stock "01'10 '"oo 3000 For 215 sets. 38 “‘hﬁrf’ i'" i lu e:mkes Irs 50¢
1000 volt DC work ggE%hilAleL lhzy r:-.ut! 3¢ 25.000.25, 000 §77xig 36} [pemtisa oz % b for
ing.  Case Is com- rr— - 30000, 3¢ 573N 5% | GREBE TRANSMITTING RF
mon ground connectlon, $1 85 §3‘l]ﬂ9 flle abml'e hut containing six .} mfd | | 60 \ant 55‘»,%:, 55: CHOKES
U E i volt sectlons. 5.000 47 45¢ | 154", Wil ~s 300
ATSTAR SPECIAL—Each . . PLBI {00, 39¢ [ o, sn” ge| Loam. wiipas a0 23
Four fer $5.95 Per dozen $4.10 Varlable resistors in  siock. Five for $1.00
1 Weo ure matlonul (strilivtors fer the followlng Jipes aml we can supply All prices F. 0. 3. New York
()R\'ELMEMBER = all your raylo materlal sl KEAL WHOLESALE PRICES:— No order can be uecenled for less thun $2.50
l A I A\I\ ERSAL MICROIPHONE JEAWE!] .l. EBY Deposit  Reguired
ATIONAL AYO WE® N READRITE
HAMMARLUND CANDWELL BURGES ETC BTe. VISIT OUR NEW SALES ROOMS

SEND YUUR ORDER NOW OR WHITE FOH PRICES One block seuth of Cortlandt Street

ARRISON RADIO CO. T e iy B

% % THE HOME OF FOUR STAR SERVICE % %
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They Have Copied Everything—

Except CERTIFIED TRIAD Quality

IT IS WRITTEN—
: “Imitation is the sincerest form of flattery”

TRI Appreciates the compliment it receives each month

A D from other tube manufacturers who have copied our
sales plan—our method of advertising—our discount
schedules

TR i A D Was first to recognize the Service Man
TR I A D Was first to make double-tested tubes

Y Was first to offer a plan which really makes money
1 RIA D for the dealer and Service Man

OTHERS =iy o o v

BUT b
THEY HAVE NOT BEEN ABLE TO DUPLICATE

TRIAD— Quality
TUBES

CERTIFIED Triad Dealers and Service Men A Simimasamamisinmana saminass
everywhere have sold many thousands of these 1 M factnritly €o.
tubes,—they are making money—there hasn’t TRIA Pawtucket, R. I.
been a single complaint. Mail the coupon to- welilaln

day and learn how you can sell these super- pilese send me the outline of the CERTIFIED
grade tubes at a real profit. We protect you in
youir territory and you are sure of all of the in-
ducements offered by other manufacturers,
plus quality which is in a class by itself. GET
THE FACTS!

Narine
Address

City. State.
My letterhead or business card is attached
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